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XoJryii 2023

HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHU Ha ypPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBarenpHON  MporpaMMbl ~ OCHOBHOrO  00miero  oOpa3oBaHUA,
npeactasieHHbIx B ®I'OC OO0, a Takke Ha ocHOBe (peaepalibHOM padoUeit
MpOoTrpaMMbl BOCIIUTAHHUS U C YYETOM KOHIEMIUMU MPErnojaBaHUs Y4yeOHOTO
npeamera «XuUMHs» B 00pa3oBaTeNbHbIX — OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma 1mo xuMuu Aa€T MpPEJCTABICHUE O IIENIAX, OOIIel CTpaTeruu
oOy4eHHsi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCA CPEJICTBAMH Y4eOHOTO
npeaMera,  yCTaHaBIMBAaeT  o0s3aTeNbHOE  MPEAMETHOE  COJepkKaHue,
MpeaycMaTpUBACT paclpeesieHue €ro Mo KjaccaM U CTPYKTYpUPOBAHHE IO
paszjiesiaM U TeMaMm MPOTrpaMMbl MO XUMHH, OINpEIeseT KOJIUYECTBEHHBIC U
Kaue€CTBEHHbIEC XapaKTePUCTUKU COJICp)KAHUS,  PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCTh HW3YUYEHUSI XUMHUH C YYETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€M, JIOTUKM y4YEOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYarouIuxcsi, OMpenesieT BO3MOXHOCTH MpeaMeTa Jjist
peanu3anuu  TpeboBaHUM K  pe3yabTraram OCBOCHUA OCHOBHOM
o0Opa3oBaTenpHON pOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a
TaKkKe TpeOOBaHUN K pe3yJibTaTaM OO0y4YeHHs XWMHUU Ha YPOBHE ILieliei
U3YUEHUs] TMpeIMeTa ¢ OCHOBHBIX BHJIOB  YueOHO-TIO3HABATEILHOM
JEeSATEILHOCTH 00YYaIOIIErocs M0 OCBOEHUIO Y4eOHOTO COIepKAHUS.

3HaHWEe XUMUU CIY>)KHT OCHOBOW MJisi (POPMUPOBAHUS MHPOBO33PECHUS
oOydJaromerocsi, €ro TMpeACTaBICHUN O MaTepUalbHOM €IWHCTBE MHPA,
BOXHYIO pOJIb UIpaloT  (OpMHUpYyEeMble XUMHUEH TMPEACTaBICHUS O
B3aMMOITIPEBPAILICHUSIX PHEPTUU U 00 DBOJIIOIIMU BEIIECTB B MPUPOJE, O MyTAX
peuieHusi TO0AJbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHSA YEJIOBEYECTBA —



CBIPbECBOM, DHEPreTUYECKOM, THINEBOH H OSKOJOTHYECKON O€30MMacHOCTH,
po0JieM 3paBOOXPaHCHHUS.
N3ydenne xumuu:

CIOCOOCTBYET  peanu3aliu BO3MOKHOCTEN JUISL
camMopa3BUTUs U (POPMHUPOBAHUS KyJIbTYPHl JIMYHOCTH, €€ O0Omed u

(GYHKIIMOHATBHOW TPaMOTHOCTH; BHOCHUT BKJIaJg B (HOpMHpOBaHHE

MBIIUICHUS] U TBOPUYECKUX CIIOCOOHOCTEN 00ydaroImuxcs, HABBIKOB HX
CaMOCTOSITEIIBHOU y4eOHOH  JeATEIbHOCTH, SKCIIEPUMEHTAJIbHBIX U
HCCIIEIOBATENIBbCKUX yMEHUH,  HEOOXOAUMBIX KaKk B

MTOBCETHEBHOM KU3HHU, TaK U B IPO(PECCHOHATBHOMN IEATETbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
[EJOCTHOTO B3MJISJa HA €IMHCTBO TMPUPOABI M 4YEJIOBEKa, SBIACTCS
OTBETCTBEHHBIM  3TarloM B (OPMUPOBAHUM  E€CTECTBEHHO--HAYYHOMU
IPAaMOTHOCTH 00YyYarOIINXCS;

cnocoOcTByeT  (hopMHpOBaHUIO IIEHHOCTHOTO OTHOIICHUS K

€CTECTBEHHO- -HAYYHBIM 3HAHUSIM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM

BKJIaJ] B 9KOJIOTUYECKOC00pa30BaHNE 00yUarOIINXCS.

JlanHble HampaBJIeHUs B OOyYEHUH XUMHUH 00€CTIEUNBAIOTCS CTICIMPUKON
colepkaHusi y4eOHOTO TMpeAMeTa, KOTOPBIA SBISIETCS NeAaroru4yecku
aJanTUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHM XUMHUU Ha ONPEIEIEHHOM
arane e€pasBUTHs.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHusl OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMMUCS CHUCTEMbI TMEPBOHAYAIBHBIX TOHITHI XUMUH,
OCHOB HEOPTaHMYECKOW XMMHH M HEKOTOPBIX OTICIBHBIX 3HAYUMBIX TOHITHMA
OPTraHUYECKON XUMUH.

CtpykTypa conepkaHUsi MpOrpaMMbl MO XHMHH copMupoBaHa Ha
OCHOBE CHUCTEMHOIr0 nojaxona kK €€ n3yueHuro. ComepxaHue CKIAAbIBACTCS U3
CUCTEMBI TIOHSITHIA 0 XUMUYECKOM JIEMEHTE U BEIIECTBE M CUCTEMBI MIOHATUMN O
XUMu4eckoil peakuud. O0€e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110
OPUHIMITY TOCIEIOBATEIbHOIO Pa3BUTHS 3HAHUNW HA OCHOBE TEOPETHUECKHUX
IpEeICTaBIEHUI PA3HOTO YPOBHS:

® AaTOMHO--MOJICKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

e [Iepuomnueckoro 3axkona /l. . MenaeneeBa kak OCHOBHOTO 3aKOHA
XHMHU;



® YYEHUS O CTPOCHUH aTOMA U XUMHUYECKOM CBA3Y;

® TMpelCTaBleHUN OO0 SIEKTPOJIUTUYECKOM JMCCOIMAIMU BEIIECTB B
pacTBOpax.

TeopeTndeckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE OMIMPHUYECKU
MOJIyYEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCSA IOCIEAOBATEIBHO OT
OJIHOTO YpPOBHA K JPYrOMYy, BBIIOJHSS (PYHKIMHU OOBSCHEHUS U
POTHO3UPOBAHUSL CBOWMCTB, CTPOEHUA M BO3MOXKHOCTEH MPAKTUYECKOTO
NPUMEHEHUS U TOJIYUYEHUS U3YYaeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl TI0O XUMHUH CHOCOOCTBYeT (OPMHUPOBAHUIO
IIPEACTABICHUS] O XMMHYECKOM COCTABJIAIOIIENM HAyYHOW KapTUHBI MHpA B
JOTUKE €€ CHUCTEMHOW HPUPOJIBI, IIEHHOCTHOTO OTHOWIEHHS K HAYYHOMY
3HAHUIO U METOJAaM II03HaHWS B Hayke. M3ydyeHue XUMUU IPOUCXOIUT C
OpUBJICYEHUEM 3HAHUM U3 paHee H3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
«OKpyKarolmuin Mup»,

«buonorus. 5-7 kinacce» U «DPu3nka. 7 KIacc.

[Ipy wu3yyeHMH XHMHHM MPOUCXOJUT (POpMHUpPOBAHME 3HAHUH OCHOB
XUMHUYECKOM  HAaykKd Kak oOJacTM  COBPEMEHHOrO0  €CTECTBO3HAHUA,
IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKa M Kak OJHOI0 W3 KOMIIOHEHTOB
MHUPOBOI KyJbTypbl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (POPMUPOBAHUU
CHUCTEMbl XMMHUUYECKUX 3HAHUN — BaKHEWUIUX (HaKTOB, MOHSATHUN, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUM, JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO
XapakTepa, sA3blKa HAyKH, B

NpUOOIICHNN K HAayYHBIM METOJAaM II03HAHUS TP M3YyYCHUH BEIIECTB M
XUMHUYECKUX pPeaklnii, B QOPMUPOBAHUH U PA3BUTUH IMO3HABATEIIBHBIX YMCHHM
U UX NPUMEHEHUU B YUYEOHO-TIO3HABATEIbHOM M y4eOHO-MCCIEeI0BAaTEIbCKOM
NEATEeIbHOCTH, OCBOCHUU MpaBWil 0€30MacHOro oOpalleHus C BEIIeCTBAMU B
ITOBCEJHEBHOM JKU3HU.

[Ipy w3yueHWM XWMHUM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHMUs
BaXHOE 3HAUCHUE MTPHUOOPEIIH TaKUe IEJIH, KaK:

e (opMHpoBaHME WHTEUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHMUIoO, COTPYAHUYECTRY, CaMOCTOSITEJIBHOMY  MPUHSITHUIO
pelIeHuid, CIOCOOHON aganTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM
JKU3HH,

*  HaANpPaBJICHHOCTh OOYyYEHUS Ha CHCTEMATHYECKOE MPHUOOIIECHUE
00y4aromMXCcsl K CaMOCTOSITEILHON MO3HABATEIbHON JIESITEIbHOCTH, HAYYHBIM



METOJIaM TMO3HaHUs, POPMUPYIONTUM MOTHBAIIMIO W Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

e obOecrieucHNe yCIIOBHH, CTIOCOOCTBYIOITUX IPUOOPETEHUIO
OOydJalomUMHUCST  OMBbITa  PAa3HOOOpPA3HON  NEATEIBHOCTH, TO3HAHUS U
CaMOIIO3HAHUs, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINN), UMEIOITIX
YHHBEPCAIbHOE 3HAUCHUE JITISIPA3TUYHBIX BUIOB JACSITCILHOCTH;

e (dopmupoBanue oOmmEH (YHKIIMOHATLHON W €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJE€ YyMEHHH OOBSCHATh U OLIEHWBATH SIBICHUS
OKpY>KaIoIIEeTr0 MUpPa, UCIIONIb3Ys 3HAHUS U OTBIT, MOJTYYCHHBIE MPU U3YUCHUU
XMMUH, TPUMEHATh MX TPU PEHICHWU TPoOJIeM B TOBCEIHEBHOHN JKU3HU U
TPYAOBOM JEATEIBLHOCTH;

e (QopmupoBanue y o0OydarOIMXCd TYMaHHUCTHYECKUX OTHOIICHUH,
MOHUMAHHS I[IEHHOCTH XHUMHYECKHX 3HAHUU U1 BBIPAOOTKH SKOJIOTUYECKH
L[EJIECO00PA3HOr0 MOBEACHUSI B OBITY M TPYIOBOM NEATEILHOCTH B LENAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

* pa3BUTHE MOTHBAIMM K O0YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Tpopuiisi W  HampaBICHHOCTH
JanbHENIIero 00y4yeHus.

OOmiee 4ymciIO 4YacoB, OTBEACHHBIX I W3YYECHUS XHMHHM Ha YPOBHE
OCHOBHOTO 001Iero odpaszoBaHus, cocTtaBiser 136 yacoB: B 8 kmacce — 68
gacoB (2uaca B Henelo), B 9 kiracce — 68 yacos (2 yaca B Hezelo).

COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/bHbIE XUMUYECKHUE TOHSATHS

[Ipenmer xumun. Poiib XMMUH B JKU3HM 4YEJIOBEKA. XUMHSI B CHCTEME
Hayk. Tema u BemectBa. DHU3NYECKHE CBOWCTBA BEMIECTB. ATrperaTHoe
cocTosiHue BeniecTB. lloHATHE 0 MeTojax IIO3HAHUA B XUMHUU. YHCTbIC
BemecTBa U cMecH. CriocoObI pa3ziesieHus CMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JEeMEHTbl. CUMBOJIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U cllokHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas Gopmyna. BajaeHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHoOcUTeNIbHAs aTOMHas Macca.



OtHocuTenbHAasE MOJIEKyJisipHass Macca. MaccoBag 101l  XHUMHYECKOTrO
3JIEMEHTa B COEITMHEHUU.

KomuuectBo BemectBa. Monb. MonsipHas wmacca.  BzaumocBsizb
KOJIMYECTBa, MAacChl M YHUCJIa CTPYKTYPHBIX €JIMHUII BellecTBa. Pacu€rel 1o
(bopMyIaMXUMUYECKUX COCTUHEHUI.

dusnvecknue uW XUMUYECKUE SBJICHHUS. XHUMHUYECKas peakuus u eé
NpU3HAaKU. 3aKOH COXpaHEHUS MAacChl BEIIECTB. XHWMHYECKHE YpaBHEHUS.
Knaccudukanus XumMruueckux peakiuii (CoeIMHEHMs, Pa3I0KEeHHUs, 3aMEIICHHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0U, MpaBriiaMi pabOThI B JJaOOpaTOpHUH
U npuéMamMu oOpamieHus ¢ J1adopaTOpHBIM OOOpPYJOBaHUEM, H3yUYEHUE H
onucaHue (PU3NYECKUX CBOMCTB OOpa3lOB HEOPraHUYECKUX BEIIECTB,
HaOmoienre pu3ndeckux (IJIaBJICHUE BOCKA, TasTHUE JIbJla, paCTUpaHuE caxapa
B CTYyNKE, KUIEHWE M KOHJCHCAIMS BOJbI) M XHMHUYECKHX (TOPCHHE CBEYH,
POKAJIMBAaHUE MEIHON TPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHUCJIOTOK)
SABJICHUM, HAONIOJCHUE M OINHUCAHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX
peakuuil (pa3ioxKeHHe caxapa, B3auMOJECHCTBUE CEPHON KUCIIOTHI C XJIOPHUIOM
Oapusi, paznoxkeHue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMOJCHCTBHE
xejesa ¢ pactBopoM cosir Menu (1), uzydenue crnocoboB pazzieneHusi CMeceil:
C TMOMOIIbI0 MarHuta, (UIbTpOBaHUE, BBIIAPUBAHUE, JUCTUIUISIIMS,
xpomatorpadus, MpPOBEIEHUE OYMUCTKH IOBAPEHHOW COJM, HAOIIOACHHE MU
OMHCaHWE pe3yJbTaTOB TMPOBEACHUS OIbITa, WIIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHUE MOJIENE MOJIEKY (IIapOCTEPHKHEBBIX).

BaxHeluue npeacTaBuTe/ I HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3eMEeHT U pocToe
BemiecTBo. HaxoxaeHne Kuciopoaa B MpUpoje, PU3NUECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenne kucimopoga. CrocoOb!

MOJIy4eHHUS] KHUCJIOpOoJa B JIA0OPATOPUH W MPOMBINUICHHOCTH. KpyroBopot
Kuciopoza B npupojae. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOa.
TennoBo# 2GhHeKT XUMUIECKON peaKinu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- U HAOTEPMUYECKUE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3J/lyXa, YCWICHHE TapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CJIOsI.



Bopopon — snmemeHT M mpocrtoe BemiectBo. HaxoxaeHwe Bomopona B
npupoae, (Qu3nUeckne W XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIIOCOOBI
nonyuyeHus. KucinoTsl u comnu.

Monsipabiit 00bEM Ta30B. Pacy€Thl MO0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Bomga kak pactBopurens. PacTBOpEL
Hacpimmennble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 1oyl BewiecTBa B PacTBOpE. XHMHUYECKHE CBOWMCTBAa BOJIBI.
OcHoBanusi. Posib pacTBOpOB B MPUPOAE M B KU3HMU 4enoBeka. KpyroBopot
BOJbI B TpUpPOJie. 3arps3HEHHE MNPUPOAHBIX BOJA. OxpaHa W OYHMCTKA
MPUPOJHBIX BOJI.

Knaccuduxanus HEOPTaHUYECKUX COCIMHEHNH. OKCHIBL.
Knaccudukanus oxcumoB: coseoOpasyronie (OCHOBHBIE, KHCIOTHBIE,
ampoTepHbie) U HecosieoOpaszyromire. Homenkiarypa okcuoB. dusndeckue u
XUMHYECKUE CBOMCTBA OKCHUIOB. [lomydenne okcruaos.

OcHoBanus. Kiaccudukanuss OCHOBaHMIA: IIENTOYM M HEPACTBOPUMBIE
ocHoBanusA. HomeHknarypa ocHoBaHuM. PU3NUECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknatypa kucioT. Ouznueckue
U XUMHYECKHEe cBOMCTBA KHCIOT. Psan aktuBHOCcTH MeTaiuioB H. H. bekerosa.
[TonydeHnue KucCIoT.

Comu. Homenknatypa coiseil. ®u3ndeckue M XUMHUYECKHE CBOMCTBA
COJIEH.

[Tosyuyenue conen.

['eHeTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKcnepumenm:

KAaUEeCTBEHHOE OIpEACICHUE COAEpKAHUSI KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHe, coOWpaHue, pacrno3HABaHME W H3YyUYEHHUE CBOMCTB KHCIOPOJA,
HAOJIIOICHHE  B3aWMOJICHCTBUSI  BEHIECTB C  KHUCJIOPOJOM U  YCJIOBHS
BO3HUKHOBEHUSI W TIpEeKpallleHus ropeHus (moxkapa), O3HAKOMJIEHHUE C
oOpa3liaMd OKCHUJIOB W OIIMCAaHME UX CBOWCTB, MOJydeHUE, COOUpaHue,
pacrio3HaBaHWE€ M H3y4YEHUE CBOWCTB BOAOpoAa (FOpEeHHUE), B3aUMOJICUCTBUE
Bogoponga ¢ okcuaom  Meau  (II)  (BO3MOXKHO  UCHOIB30BaHUE
BUJICOMATEpUAIIOB), HAOJIOJCHUE 0Opa3IOB BEIIECCTB KOJIMYECTBOM 1 MOJIb,
UCCIIEIOBAHUE  OCOOCHHOCTEM  pacTBOPEHHUsSI  BEIIECTB C  Pa3IU4yHOMN
PAacCTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MACCOBOU



JOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJICUCTBHE BOJbI C METaNIAMU
(HaTpueM u KanblKeMm) (BO3MOXKHO HCIOJIb30BAaHUE BHICOMATEPHUAIIOB),

UCCJIeIOBaHUE O0Opa3llOB HEOPraHMYECKUX BEIIECTB pPa3JIMYHBIX KJIACCOB,
HAOJIIOICHHE HW3MEHEHUS OKpPACKM WHJUKATOPOB B PACTBOpPax KHUCIOT H
nienoyei, n3ydenune B3ammoaercTBus okcuna meau (1) ¢ pactBopom cepHoit
KMCJOTBI, KHUCJIOT C METAJUIAMM, pPEaKUUM HEUTpaln3aluuy, TIOJy4eHUe
HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METaula JpPYyIUM U3
pacTBOpa COJIM, PELICHHUE SKCIIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimme
KJIACChl HEOPTAaHUYECKUX COCTUHEHUIN.

Hepuoanyecknin 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
jeMmenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XMMHUYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMH

[TepBble MONBITKM KJIAacCU(pUKALUKA XUMUYECKUX 3JieMeHTOB. [loHsTue o
rpynmnax CXOAHBIX 3JEMEHTOB (ILEIOYHbIE M IIEIOYHO3EMEJIbHbIE METaJlIbL,
raJIOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yloT aM@oTepHbIE
OKCHJIBI ¥ TUIPOKCHU/IBI.

Ilepnoguyeckuit  3akoH. Ilepuoguyeckas  cucreMa  XMMHYECKUX
anemeHToB JI. 1. MenaeneeBa. KopoTkonepuoaHas W JUIMHHONEPUOAHAS
dbopmer  [lepuogmyeckoir  cucTeMbl XUMHUYeckux anemeHtoB J[. U
Menpneneea. [lepuoasl u rpynibl. @U3HUECKUN CMBICT MOPAIKOBOTO HOMEPA,
HOMEPOB MEpUOJa U TPYIIIHI AIEMEHTA.

Crpoenne aromoB. CocTaB aTroMHbIX sijep. M30Tombl. DJIEKTPOHBI.
CtpoeHue 3JeKTPOHHBIX 000JI09€K aTOMOB IEePBBIX 20 XUMHUYECKHUX JIEMEHTOB
Ilepnonmueckoi cucremel 1. 1. MenneneeBa. XapakTepucTuka XMMAYECKOTO
3JIEMEHTA 110 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHHS pajuyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAIUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuonnueckoil cuctembl
XUMHUYECKUX DJIEMEHTOB JUISI pa3BUTHS HayKu U npakTtuku. 1. 1. Mennenees —
YYEHBIN U TPAXKIAHUH.

Xumuueckas cBs3b.  KoBaneHTHas — (modsipHass M HEMOJSIpHAS)

CBi3b.

DIIEKTPOOTPHUIIATETLHOCTh XUMUYECKUX 2JIEMEHTOB. VIOHHAas! CBA3b.
Creneun OKHCJIEHUS. OKHUCIUTEITBLHO--BOCCTAHOBUTEIIHHBIE
pPEeaKINH.



[Ipouiecchl OKUCIIEHUsI U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuyeckuui IKCnepumenm:

U3ydeHue o0pasroB BEMIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUJPOKCHUAA LIMHKA C PACTBOpPaMU KHUCJIOT W IIETOYEH, MPOBEACHUE OMBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUil
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXNpeaAMETHBIX CBS3€M MPU M3yYEHUH XUMUU B 8 Kjacce
OCYLIECTBJISIETCS 4Y€pe3 HCIOJIb30BAHUE KaK OOIIMX E€CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U TIOHSATUM, SBISIIOUIUXCS CUCTEMHBIMH [JISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OOmmue ecTeCTBEHHO--HAYYHbIE TOHATHS: HAay4dHbIM (HakT, TUIOTE3a,
TEOpUs, 3aKOH, AaHaliu3, CHUHTE3, KIacCU(PUKALMS, TEPUOAUYHOCTD,
HaOJII0IeHIE, SKCTIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@du3nka: Marepusi, aroM, 3JIEKTPOH, MNPOTOH, HEHUTPOH, WOH, HYKIHI,
M30TONBI, PATUOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsj, BEIECTBO,
T€N0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, a3, (U3MYECKUE BEIUYMHBI,
€AUHULBI U3MEPEHMS], KOCMOC, IUIAaHETHI, 3BE37bl, CONHIE.

buonorus: dorocunTes, nprxanue, ornocdepa.

['eorpadus: armocdepa, rugpocdepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOIIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peaKIus

Ilepuonnueckun  3akoH. llepuognueckass  cucremMa  XHMHYECKUX
snementoB JI. M. MenneneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTU B
U3MEHEHUH CBOWCTB XMMHMUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOIOB, Kaus,
KaJIbLIUSI U WX COENMHEHHH B COOTBETCTBHM C IMOJOKEHUEM D3JIEMEHTOB B
Ileproauyeckon cucTeEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUNIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMA KPUCTAIIIMYECKOU PEIIETKI
1 BHUJIa XUMHYECKOM CBS3H.

Knaccudukanms v HOMEHKJIATypa  HEOPraHMYECKHX  BEIECTB.
XUMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM Kjaccam
HEOPraHWYECKUX COCIMHEHHI, TEHETUYECKAs CBA3b HEOPraHMYECKUX BEIIECTB.



Knaccudukaius XUMUYECKUX pEaKIHid MO Pa3lIWYHBIM MpU3HAKaM (10
YHCITy M COCTaBy yYacTBYIOIIMX B PEAKLMHU BEIIECTB, MO TEINIOBOMY 3PQeKTy,
0 W3MECHEHUIO CTENEHEW OKUCICHUS XUMHUYECKHX JJIEMEHTOB, IIO
oOpaTUMOCTH, IO Y4YaCTUIO KaTaiau3aTopa). OK30- M SHAOTEPMHUUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTe o ckopoctu xumudeckoi peakuuu. [lousTHe 00 0OpaTUMBIX U
HEOOPATUMBIX ~XUMHUYECKMX peakuusax. IloHsTMe O TOMOIreHHBIX H
reTeporeHHslx peakuusx. [lonarne o karamuse. IloHATHE O XMMHUYECKOM
paBHOBecHH. DaKTOPBI, BIMSIONIME HA CKOPOCTh XMMMYECKOW pEaKkIuu M
ITOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENPHO-BOCCTAHOBUTENIBHBIE  PEAKLUU, JJIEKTPOHHBIA OanaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHue ypaBHEHUN

OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX PEAKIMIl C UCIOJIb30BAHUEM METOAA
AJIIEKTPOHHOTO OaJiaHca.

Teopus  DJNEKTPOIUTUYECKOW  JUCCOUMALMU.  ODJIEKTPOJIUTBHI U
HEAJEKTPONIUThl. KaTHOHBI, aHWOHBI. MeXaHu3M [HUCCOLMAIMU BEIIECTB C
pPa3IMYHBIMHA BUJAMU XUMUYECKOU cBsA3U. CreneHpb aucconuanny. CUIbHBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiuu MOHHOTO OOMeHa. YCIOBUSL MPOTEKAHUSI PEaKkUUid HMOHHOIO
oOMEeHa, TMOJHBIE M COKpAIllEHHbIE MOHHBbIE YypaBHEHHUs peakiuil. CBoiicTBa
KHUCIIOT, OCHOBAHUW M COJICH B CBETE MPEACTABJICHUA 00 D3ICKTPOTUTUUECKOM
nucconnanuu. KauecTBeHHbIEC peakiiuu Ha MOHBIL. [IoHSITHE O THIPOIU3€E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJIETSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — META/VIOB M HEeMeTauIoB (rpadura u amMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpusi), HCCIENOBAHHUE 3aBHUCHMOCTA CKOPOCTH XUMHUYECKOM
peakiuyu  OT  BO3JCUCTBUS  pa3IMYHbIX  (DAKTOPOB,  HCCIEAOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, MpoOLiEcCa AUCCOLUMALMU KHUCIOT,
menoued W cojied  (BO3MOXKHO — MCIOJIB30BaHUE BHUJEO MATEPHANIOB),
MPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKK NPOTEKAHUS pPeaKIui
HOHHOTO oOMeHa (oOpa3oBaHUE OCaJIKa, BhIACICHUE ra3a, 00pa3oBaHUE BOJIBI),
OTBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHI  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pasjoKeHUs, COCJAWHEHHUs), pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAaYECTBEHHBIX PEAKIUA Ha HOHBI,
pPELIEHUEIKCIIEPUMEHTAIBHBIX 3a/a4.



Hemertanibl 1 HX cOeIMHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeNeHu oOkucieHuss. CTpoeHne U (QU3NYECKHE CBOMCTBA
IPOCTBIX BEUIECTB — TaJION€HOB. XMMHYECKHE CBOMCTBA HAa IPUMEpPE XJopa
(B3auMozelicTBUE C METaUIaMM, HEMETAJUIaMH, ILIEI04YaMH). XIIOPOBOJIOPOI.
ConsHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOTy4YeHUe, NnpuMeHeHue. JleiictBue
XJIOpa ¥ XJOPOBOAOPOJIa HA OPTaHW3M 4eJIOBEKa. BaxkHeWme XJa0puasl U UX
HAXO0XKIEHUE B IPUPOJE.

OOmass  xapakrtepuctuka 3i1eMeHToB VIA-rpynmel.  OcoOeHHOCTH
CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU OKKciIeHuss. CTpoeHue u pu3ndecKue
CBOMCTBA TMPOCTBIX BEIIECTB — KUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MOAU(DUKALMK  KUCIOpOAA M Cepbl. XHMMHUYECKHE CBOWCTBA  CEpBHL.
CepoBojsiopoi, ctpoeHue, GU3nYecKrue U XUMUIECKre CBOMCTBA. OKCUIIBI CEPhI
KaK TpPEJCTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (U3HYECKUE U
XUMHUYECKHE CBOMCTBa (00lIME KaK MPEACTaBUTENs Kjacca KHUCIOT U
cnenupuyueckre). XUMHUYECKUE PEaKLUH, JeKAaIIUe B OCHOBE MPOMBIIIJIEHHOTO
crnoco0a MoJlydeHHs] cepHOM KUCHOThL. [Iprumenenue cepHoit kucioThl. Coau
CEPHOM KMCIJIOTHI, KAUECTBEHHAs Peakliis Ha

cynbdar-uon. Haxoxxnenue cepbl U €€ COSIMHEHU B MpUpojie. XUMUYECKOE
3arpsi3HEHHE OKPYKArOLIEH Cpelbl COCIMHEHHUSIMU CEpPBI (KUCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHHUS.

OO6mast  xapaktepucTuka 3JeMeHTOB  VA-rpynnbl.  OcoOGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHS. A30T, pacpOCTpaHEHHUE
B mpupone, (usmueckue M XuMuyeckue cBoicTBa. KpyroBopor aszora B
npupojie. AMMHUaK, ero (u3NYecKue U XUMHYECKHE CBOWCTBA, MOJyYEHUE U
npuMmeHenue. Coiau aMMOHUS, UX (QU3MYECKHME U XHMHUYECKHUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHbl aMMOHHUSI. A30THAsi KUCJIOTa, €€
nojyudeHue, puznueckue U XUMUYECKHE CBOMCTBA (0OIIME KaK MPeICTaBUTENS
Kjlacca KHCIOT U crneunpuyeckue). Mcnonb30oBaHWe HHUTPATOB U COJEH
aMMOHHS B KaueCTBE MHUHEPAIbHBIX ynoOpeHui. XUMHUYECKOE 3arps3HEHHe
OKpY>Kalolllel cpebl COCIUHEHUAMH a30Ta (KUCIOTHBIE AOXKIH, 3arpsA3HEHUE
BO3/1yXa, MOYBKI ¥ BOJ0EMOB). Dochop, anmoTponnsie Moaudukammu gocdopa,
buszndeckre u xummudeckue cBoiictBa. Oxcun docdhopa (V) u dochopHas
KHUCIIOTa, (PU3MUECKHE W XMMHUYECKHE CBOMCTBA, MoiyuyeHue. Vcmonb3oBaHue
¢docdaToB B Ka4eCTBE MUHEPAIBHBIX YI00OpEHUH.



O6mast  xapaktepuctuka dJaeMeHTOB [VA-rpymnnbl.  OcoOGeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIEC CTECIICHU OKUCIEHUS. YTIEpOl, aJUIOTPOIHBIE
MOJU(UKALUUA, PACTPOCTPAHEHUE B MPUPOJE, (PU3NYECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcunabl yriepoja,
X (pU3NYECKUe W XMMHUYECKHUE CBOWCTBA, JICMCTBUE HA JKUBBIC OPTaHU3MBI,
MOJTYyYEHHE U TPUMEHEHHE. DKOJOTUUECKUE MPOOIEMBI, CBSI3aHHBIE C OKCHUJIOM
yrinepona (IV), runoresa riio0anbHOTO TOTEIUICHHUS KJIMMara, MapHUKOBBIM
s¢dext. YronbHas Kuciota M €€ coiid, X (GU3NYECKME U XHUMHUYECKUE
CBOMCTBa, MoyiydyeHue u npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIUICHHOCTA U
CEJIbCKOM XO3SIIMCTBE.

[lepBoHavasnbHbIE TMOHATHUA OO0 OPraHUYECKHX BEIIeCTBaX Kak o
COCIMHEHUSIX yTiiepojia (MeTaH, 9TaH, 3THIICH, alleTUJICH, dTaHOJI, TJIUIECPHUH,
yKCycHasi kuciota). IlpupoaHble HCTOYHHUKH  YTJIEBOAOPOJOB  (YroJib,
MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepabOoTKH (OCH3UH), UX POJIb B OBITY
U OpoMbIIIIEHHOCTH. [loHSATHE O OMOJOTHMYECKH Ba)KHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX pOJIM B KU3HU 4ejoBeka. MaTtepraibHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHMYECKUX COETMHEHUM.

KpemHunii, ero ¢dusmdyeckne u XHUMHUYECKHE CBOWMCTBA, IMOJIy4YeHUE U
npuMmeHeHue. CoearHeHUs KpeMHHs B mpupoje. OOmme mpeacTaBieHus o0
okcuzae kpemuus (IV) n kpemuueBoi kuciote. CUIMKATBI, UX HCHOJIb30BaHUE
B ObITy, B TMPOMBIIUICHHOCTA. BakHeWIne CTpOUTENbHBIE MaTepHAaIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeTOH, jkene300eToH. IIpobGiiembl OGe301macHOro
UCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM )KU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHUue oO0pa3lioB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KUCJIOTBI, TIPOBEJACHUE KAUYECTBEHHBIX pEaKIU Ha XJOPUA-HOHBI U
HAOJIIOICHHE TIPU3HAKOB UX MPOTEKAHUs, OIBITHI, OTpaxkaronme Gpuzndeckue u
XMMHUYECKHME CBOMCTBA TajjOr€HOB M WX  COCAMHEHHH  (BO3MOKHO
HCIIOJIb30BaHUE BHUICOMATEPUATIOB), O3HAKOMJICHHE C O0Opa3laMu XJIOPHUIOB
(rajioreHuI0B), O3HAKOMJICHHE ¢ oOpa3liamMu cepbl U €€ COCAUHEHUSIMHU
(BO3BMOXHO HCIIOJIB30BAaHME BHJACOMATEPHANIOB), HAOIIOJCHUE IIpoliecca
oOyrIvMBaHMs caxapa IOJ| ICUCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KUCIIOTHI,
M3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIICHHON CEPHON KUCIIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha Ccyiabdar- MOH ¢ HaOMOJCHUE NpHu3HaKa e&
OPOTEKaHMs, O3HAKOMJIEHHE ¢ PU3MUYECKUMU CBOMCTBaMU a3oTa, pocdopa u ux



COCIMHEHHI (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATepHaloB), 00Opa3naMu
a30THBIX U (HoCcHOPHBIX YI0OpeHUH, OTydeHUE, COOMpaHne, pacliO3HaBaHUE U
U3YYCHHE CBOWCTB aMMHUaKa, MPOBEJACHUE KAauECTBEHHBIX PEAKUHUN Ha HOH
aMmMoHUSI U ¢ochaT-MOH U HU3YYEHUE TPHU3HAKOB HX MPOTEKAHUS,
B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO
WCIIOJB30BaHME BHUACOMATEPUATIOB), H3YYEHUE MOJIEIEH KPUCTAIUTUMYECKUX
pemi€ToK anmasa, rpadura, QyJUIepeHa, O3HAKOMJIEHHE C MPOIECCOM
a7copOIMKM pacTBOPEHHBIX BELIECTB aKTUBHUPOBAHHBIM YTJIEM U yCTPOHCTBOM
NpOTHBOrasa, MoJIydeHHe, cOOMpaHHe, pacro3HaBaHHE M H3yUYEHHE CBOICTB
YIJIGKUCIIOTO Ta3a, MPOBEJICHHE KAaYeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJINKAT-UOHbl W HW3YyYEHUE IPHU3HAKOB HX TMPOTECKAHMS, O3HAKOMIICHUE C
IMPOAYKIMEN CUIMKATHOW NPOMBINUIEHHOCTH, PELUICHUE IKCIEPUMEHTAIBbHBIX
3a7a4 1o TeMe « BaxHene HeMeTallIbl U UX COCIUHEHUS.

MeTasuibl 1 X COeTUHEHUS

OOmasi XapakTepucTUKa XHUMHUYECKHMX OJEMEHTOB — METaUIOB Ha
OCHOBaHMM HUX TMoJoxeHus B llepuogmyeckonl cuUCTEME XUMHUYECKUX
anemeHToB [[. M. MenneneeBa u ctpoeHuss atomoB. CTpOEHHE METAJIOB.
Meramnuyeckass CBSi3b M METAUIMYECKAS KPHUCTAJUIMYECKas PEHIETKA.
DJIEKTPOXUMHUYECKUN Psi] HANIPSHKEHU MeTAITOB. DU3HUECKUE U XUMHYECKUE
cBoiicTBa MeTaioB. OOmme crmocoObl moiydyeHus MeramuioB. lloHsaTue o
KOPPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOppo3uu. CruiaBbl
(cTanb, 4YyryH, OIOpalIOMUHUNA, OpOH3a) WM HMX NpPUMEHEHHWE B OBITY U
MPOMBIIIJICHHOCTH.

[llemounbie  MeTaiuibl:  ToJokeHue B Ilepuomnueckon  cucrteme
xumuueckux osnemeHTtoB JI. WM. MeHneneeBa, CTpoeHHME UX aTOMOB,
HaxoxjaeHue B mpupoje. duznueckne U XUMUUYECKUE CBOWCTBA (Ha IpUMeEpe
Hatpus u Kanusi). OKCHabl W THUIAPOKCUIBI HaTpus M Kanus. [lpuMenenue
HIEITOYHBIX METAJUIOB U UX COCIUHECHUMU.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHuid W KajJblAM: IIOJIO)KECHUE B
[Tepuomnueckont cucreme xumuueckux odiemeHToB Jl. WM. Menpaeneesa,
CTPOEHHUE HUX aTOMOB, HAXOXICHHE B mpupoje. PU3NUECKHEe U XUMUYECKUE
CBOMCTBa MarHus W Kaibliusd. BaxHeiiine coeauHEHMs KaibIus (OKCH]I,
TUAPOKCU/I, coiin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHCHHUS.

AnoMUHHN: TIONOXKEeHWE B llepmoandeckoi cUCTEME XHMHYECKHX
aneMmeHToB J[. M. MeHneneeBa, CTpoeHHE aroma, HAXOXKICHUE B IIPUPOLE.



dusznueckre W XUMUYECKHE CBOWCTBA alOMUHUSA. AMQOTEepHBIE CBOWCTBA
OKCH/JIa U TUJPOKCUJIA aTFOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoi cucTeMe XUMUYECKUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aTOMa, HaxoxJaeHUEe B npupojae. Pusnueckue u
XUMHYECKue cBoMcTBa keneza. Okcuabl, ruapokcuabl U conu xenesa (II) u
xene3a(lll), mx cocras, CBOWCTBA M TOJTyUEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMyd METAUIOB M CIUIABOB, WX (PU3NYECKUMHU
CBOMCTBaAMHU, W3y4YEHUE PE3yJbTATOB KOPPO3UM METALIOB (BO3MOKHO
HCITOJIb30BAaHNE BHICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCHCTBUSA OKCHIIA
KaJIbI[Usl U HATpUsl C BOJOM (BO3MOKHO HCIMOJB30BAaHUE BUJICOMATEPHUAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJIbI, MpoOIlECCa TOPEHHUs Kejae3a B
KHCJIOpoae (BO3MOXKHO HCIIOJIb30BaHHE BHEOMATEpUANIOB), IPU3HAKOB
MPOTEKaHUS KAYECTBEHHBIX pEaKIUMid Ha HMOHBL: MarHus, Kajbluf,
aJTIOMUHMS, ITMHKA, Keae3a
« u xeneza (III), memu (II), wHaOmogeHWEe U OMHCAHHE TMPOIECCOB
OKpaIllMBaHWs IUJIJAaMEHM WMOHAMHM HATpHs, Kalusd M Kajdblusd (BO3MOXKHO
UCIIOJIb30BaHUE BHJACOMATEPHAIOB), HCCIen0BaHHe aM(pOTEPHBIX CBOMCTB
TUJPOKCHUAA aJTIOMUHMS U TUJIPOKCUJA IIMHKA, PEIICHUE AKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxkaeimueMeTamIsl 1 UX COSIUHECHUSY.

XHMUA ¥ OKpPY:KaOLIas cpeaa

BemectBa n MaTepuaibsl B MOBCEIHEBHOW XU3HU 4Ye€JIOBEKa. be3omacHoe
WCITOJIb30BaHUE BEIISCTB M XHMHYECKUX peakiui B ObITy. IlepBas momorib
MPU XUMUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMUYECKOE  3arps3HEHUE  OKpykaromled  cpeasl  (mpeaenbHas
JOMyCTUMas KOHILIEHTpaus BemecTs, nanee — [1JIK). Ponbs xumuu B perieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pasloB MaTepuayioB  (CTEKJIO, CIJIaBbl  METAJLIOB,
MOJIMMEPHBIC MaTEPHUAIIbI).

Mexcnpeomemmoie ceéa3u

Peanuzanus MeXNpeaMEeTHBIX CBA3EH MpU M3YYEHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 MCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAayYHBIX
IIOHATUM, TaK W TOHATHUH, SBIIAIOIIMXCA CUCTEMHBIMM [UISl OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OO1ue ecTeCTBEHHO-HAYYHbIE NOHSTHSA: HAay4HbId (PaKkT, THIIOTE3a,
3aKOH, TEOpHs, aHaiu3, CHHTE3, KIaccu(pUKalusg, NEPUOAUIHOCTD,
HaOJIoIeHUE, SKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEpEHHE, MOJEIb, SBJICHUE,
HapHUKOBBIN 3(PPEKT, TEXHOTIOTHSI, MATEPHAIIBL.

dusuka: matepusi, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIH]I,
M30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIa, dJEKTPUUYECKHUM 3aps/l, MPOBOJIHUKH,
HOJYIIPOBOIHUKH, TUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHo€  COCTOSIHME  BEIIEeCTBA, Tra3, pacTBOP, PacCTBOPHUMOCTb,
KpHCTa/NTN4ecKass pemeérka, CIjaBbl, (U3NYECKHE BEIUYMHBI, EIMHULIBI
U3MEpPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIaHEeThl, 3BE3/b1, CoMHIIE.

buonorus: ¢poTocunres, Apixanue, Ouocdepa, FIKOCUCTEMA, MUHEPATIbHBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: atmocdepa, runpocdepa, MuHEpasbl, TOpPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOTIJIUBO, BOJAHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOI'PAMMbI
O XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHSI MPOrpaMMbl OCHOBHOT'O OOUIETO
00pa3oBaHUsl JIOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHUM B €IMHCTBE y4eOHOH U
BOCIIUTATEIBHOW  JESATENBHOCTH B  COOTBETCTBUM C  TPAaJAWLHOHHBIMHU
POCCUMCKMMH COLMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
OPUHATHIMHU B OOIIECTBE MpaBUIAMU U HOPMaMHU MOBEAEHUS U CIOCOOCTBYIOT
IIpoLEeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIIN3ALAN O0yYarOIUXCsl.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXAlOT TOTOBHOCTh  OOYyYaroOlUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW TMO3UTUBHBIX IEHHOCTHBIX OpHEHTAUil U
pacuIMpeHne ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE€ B YaCTH:

* NATPHOTHUYECKOIr0 BOCTIMTAHUSL:

[IEHHOCTHOTO  OTHOIICHHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY W HAyYHOMY HACJIEAWIO, MMOHUMAHUS 3HAYCHHUS XUMHUYCCKOMN
HayK{ B )KU3HU COBPEMEHHOTO OO0IIEeCTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOM
uHopmarmei 0 TepeloBbIX JTOCTIKCHHSIX W OTKPBITHUSX MHpPOBOH U
OTCUCCTBCHHONW XHWMHH, 3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOUCTBE MUpa U 0OIIECTRA,;



* TI'PaXXIAHCKOI0 BOCIIUTAHMSA:

NPEACTABICHUS O COLUMAIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIeI0BATENbCKONW, TBOPUECKON U IPYTHX
BUJAaX  JICSITEIBHOCTH, TOTOBHOCTM K  Pa3HOOOpa3HOM  COBMECTHOM
NESTEIPHOCTH TpPHU  BBINOJHEHUM Yy4E€OHBIX, I[IO3HABATENbHBIX  3ajady,
BBITIOJIHEHUHA XHMHYECKUX HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB,
CTpEMJIEHHUS K B3aUMOIIOHUMAHUIO M B3aUMOIIOMOIIU B MPOIECce 3TON yueOHOM
NEeATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEACHUE M TOCTYIIKH CBOMX
TOBapUIIEH ¢ MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS
NOCJIEICTBUN ITOCTYIIKOB;

* LEHHOCTH HAYYHOI'O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEACTABICHUS] O BEIIECTBE U XHUMHYECKOU
peaKlMK, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
COCTABJISIFOLIME OCHOBY /Ui MOHUMAaHUSl CYIIHOCTH HAYYHOW KapTHHBI MUpa,
OPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS IMPUPOIH,
B3aMMOCBS35IX YEJIOBEKa C IPUPOAHON CPEAOH, O POJIM XMMHUU B ITIO3HAHUH 3TUX
3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM
M0 XUMHUU, HEOOXOAMMBIE sl OOBSICHEHUS HAOIIOJAEMbIX IIPOILIECCOB U
ABJICHUM, MO3HABATEIbHOU, MH(OPMAIIMOHHOW M YUTATENbCKOM KYJbTYpHI, B
TOM YHCJIE€ HAaBBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH,
CIIPABOYHOM

JUTEPATypOM, JOCTYMHBIMU TEXHUYECKHUMHU CpecTBaMU HHGOPMAIMOHHBIX
TEXHOJIOTH;

HHTEepeC K OOYUYECHHMIO W IMO3HAHHUIO, JIIOOO3HATEIBLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €camM0OOpa3OBaHUIO, MPOEKTHOM U  HCCIEI0BATEIbCKOM
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHS 00yUYeHUS B
JIabHEHIIIEM;

* (opMHUPOBAHUSA KYJbTYPHI 310POBbS:

OCO3HAHHWE I[EHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 37J0POBBIN 00pa3 *KU3HU, OCO3HAHUE TIOCIICICTBUN U
HENIPUATHE BPCAHBIX MPUBBIYCK (YMOTPEOJNCHUS aaKOToJisi, HApPKOTHKOB,
KypeHus), HEOOXOJUMOCTH COOJIFOACHUS TpaBWJ O€30MaCHOCTU  TIPHU
oOpaIieHn CXUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;



* TPYAOBOI'0 BOCIIMTAHMS:

UHTEpEC K MPAKTHUYECKOMY HM3y4YeHHUIO mpodeccuil u TpyJa pa3indyHOTro
poJia, yBaXX€HUE K TPYAY U pe3yjbTaTaM TPYJIOBOU JAESITEIBHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHBIN BBHIOOP
UHAUBUIYAIbHOM TpPAaeKTOPUU MPOAODKEHHS 00pa3oBaHus C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMUHU, OOIIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCmemHo npo(hecCHOHATBLHON ACATENBPHOCTA W Pa3BUTHS
HEOOXOMUMBIX YMEHHI, TOTOBHOCTh aJanTHPOBAThCS B MPO(HECCHOHATBHOM
cpene;

* JIKOJOrHYeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1€1ecO00pa3HOEe OTHOUIEHHE K MPUPOJE KaK HCTOYHHUKY
’KU3HM Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE [IEHHOCTH 370POBOTO
u Oe3omacHOro oOpa3a »KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢pu3znYecKOMy U MCUXUYECKOMY 3/10POBbIO, OCO3HAHUE LIEHHOCTU COOJIIO/ICHUS
npaBwyl 0€30MaCHOTO TOBEJEHUSI MpU pabdoTe C BEUIECTBAMH, a TaKXKe B
CUTYALMSIX, yTPOXKAIOUIUX 37I0POBBIO U KU3HHU JIIOJIEH;

CHOCOOHOCTH MPHUMEHSTh 3HAHUA, MOJy4yaeMble NPU U3YYEHUU XHUMHUH,
JUIS. PELICHUs 3a/1ad, CBSA3AHHBIX C OKPYKAIOUIEH INPUPOAHOU CPEHOH, MJIA
HOBBIIEHUSI YPOBHS DSKOJOTMYECKOW KyJIbTYpbl, OCO3HaHHs IJ100AJIbHOTO
XapakTepa SKOJOIMYECKUX MpoOJeM U MyTed WX pelIeHUs MOCPEICTBOM
METO/I0B XUMHH, IKOJIOTMYECKOT0 MBIILIEHUS, YMEHUS PYKOBOACTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAJIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranmpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAUYKUMBIE IS
(opMuUpOBaHUS MHUPOBO33PEHHUSI OOIEHAYYHbIE TOHATHS (3aKOH, Teopus,
NPUHIMUI, TUNoTe3a, (HakT, CHCTEMa, MPOLECC, SKCHEPUMEHT U JpPYroe.),
KOTOpPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAy4YHBIX YUY€OHBIX MpeAMEeTax u
MO3BOJIIIOT HAa OCHOBE 3HAHMW M3 3TUX MpeAMETOB  (OpPMHUPOBATH
MIPEACTABJICHHE O LEJIOCTHOM HAay4YHOW KAapTUHE MHpA, U YHHBEPCAIbHBIE
y4yeOHble JeiCTBUS (ITO3HABATENbHbIC, KOMMYHHUKATUBHBIE, PETYJISITUBHBIC),
KOTOpbIE 00€eCleynuBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUeOHONACATENbHOCTH.

ITo3HaBaTeJbHBIE ~ YHMBEpPCAaJbHble  y4yeOHBbIE

HefcTBUS

ba3oBble 1oruyeckue 1eMcTBUA:



YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOSHUU
3HAHUU: PACKPHIBATH CMBICT XUMUYECKUX MOHATHH (BBLACIATH UX XapaKTepHbIC
NpU3HAKM, YCTAHaBIMBATh  B3aMMOCBS3b C  JAPYTMMH  TIOHSTHSMHU),
UCIIOJIb30BaTh TMOHATUS Ui OOBACHEHHS OTACNbHBIX (DAKTOB U SIBICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPHUH JUISI KJIaCCU(DUKAIIMU XUMHUYECKUX BEIIECTB
U XUMHUYECKHX pEaklUd, YCTaHABIUBATh MPUYUHHO-CIECICTBEHHBIC CBS3U
MEXAy OOBEKTaMH  H3y4Y€HHUs, CTPOUTh JIOTUYECKHUE  PACCYNKIACHUS
(MHAYKTUBHBIC, TEAYKTUBHBIE, 10 aHAJIOTHH), Ie7IaTh BHIBOJIBI U 3aKIIIOUCHHUS;

yMEHUE MPUMEHATHh B Ipollecce MO3HAHUA TMOHATHUS (TIPEeIMETHbIE U
METaNpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yEMbIE B
XUMHH, TPeoOpa3oBbIBATh IMIMPOKO TNPUMEHSEMbIE B XHUMHH MOJCIBHBIC
OPEICTaBICHU — XUMHUYECKMM 3HAaK (CHMBOJ D3JEMEHTa), XHMHYECKas
dopMysia M ypaBHEHHME XUMHYECKOM peaKkUMU — MpPU PEHICHUH Yy4ueOHO-
MO3HABATENBHBIX 337124, C YYETOM THX MOJCIBHBIX NMPEICTaBICHUN BBISIBISTDH
M XapaKTepH30BaTh CYIICCTBCHHBIE TPU3HAKH M3y4aeMbIX OOBEKTOB —
XUMHYECKUX BEIIECTB M XUMHYECKHX pEaKlIud, BBIIBIATH OOIIHe
3aKOHOMEPHOCTH, IPUYUHHO-CIEACTBEHHbIE CBSI3M U TNPOTHUBOPEYMs] B
M3y4aeMbIX IPOLECcCcax U SIBICHUSX.

ba3oBble uccienoBare/IbCKHe AeHCTBUA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHMs, a TakKe€ B KayeCTBE OCHOBBI Ui (POPMHUPOBAHUS THUIIOTE3bI IIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTEeHNe OIbITa MO TUIAHWPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO
YUEHHYECKUX OHKCIEPUMEHTOB, yMEHHE HaOIIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yJbTaT, (hopMyJIMpoBaTh 0000IIECHUS
¥ BBIBOJIBI TI0 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICOBAHUS, COCTABIATh
OTU€T O MPOJIEIAHHOMN padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOUpATh, aHAIM3UPOBATH M HUHTEPIPETHPOBATH MHGOPMAIIIIO
pa3IMYHBIX BHUIOB M (OpPM TMPEICTaBICHHS, IMOJIy4aeMyl0 U3 pas3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYyJIsIpHAsl JHUTEpaTypa XHMHUYECKOTO COJEpKaHUs,
CIpaBOYHbIE TIOCOOUs, pecypchl VIHTepHeTa), KpPUTHUYECKH OILIEHUBATH
POTHUBOPEUYHBYIO M HEJJOCTOBEPHYIO HH(OPMAITHIO;

yYMEHHUE NMPUMEHSATh Pa3JInyHbIe METOJIbI U 3aMPOCHI MPHU MOUCKE U 0TOOpE
uH(pOpMAIM U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOJIMMBIX ISl BBIMOJTHEHUS



y4eOHBIX M TMO3HABATENBHBIX 3a/la4 OMPENCIEHHOTO THIIA, MPUOOpPETEHHE
OombiTa B 00JacTH MCIHOJIB30BaHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH, OBJIAJICHUE KYJIbTYpPOH AKTUBHOTO HCHIOJIb30BAHMS PA3JIMYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOUPATh ONTUMAJBbHYIO (QopMy
MpeAcTaBieHus WHPOpMAIMM W WIIIOCTPUPOBATh  pEIIacMbIe  3aJadu
HECJIO)KHBIMU CXEMaMH, JuarpamMMamu, APYruMH (GopMamMu Tpadukd M HX
KOMOHWHAIUSIMU,

YyMEHUE HCMOJb30BaTh U AaHAJIM3UPOBaTh B TMpoIlecce Y4YeOHOU U
UCCIIEN0BATENbCKOMN NEATEIIBHOCTH uHdopmaIuio 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO34MCTBAa W TPAHCIOPTA HA COCTOSHHE
OKpY’Karolel IPUPOTHOUN CPEIbL.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIEC YUeOHbIe 1eiiCTBHSA:

YMEHHMS 3aJlaBaTh BOIPOCHI (B XOJ€ auajora W (WiIM) IUCKYCCHUH) IO
CylIecTBYy o0OCyXIaeMol TeMbl, (OpPMYJUpPOBaTh CBOM MPEAJIOKEHUS
OTHOCHUTEBHO BBIMIOJIHEHUS MTPEIJIOKEHHON 3a0a4H;

YMEHHSI TPEJICTABIATh IOJYYEHHBIE PpE3yJbTaThl IMO3HABATEIIBHOU
JEATeIbBHOCTY B YCTHBIX M TUMCBMEHHBIX TEKCTaxX; JeiaTh MPe3eHTALUI0
pPEe3yJIbTAaTOB BBIMIOJHEHUSI XUMHUYECKOTO HSKCIEepUMeHTa (J1abopaTopHOTO
OTbITa, TAOOPATOPHOM PAOOTHI MO UCCIEOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
IPOEKTA);

yMEHHUsI Y4eOHOro COTpPYJAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM M  HCCIENOBATENbCKON  JEATEIbHOCTH TMPU  PELIECHUU
BO3HUKAIOLIMX MPOOJIEM Ha OCHOBE Y4YE€Ta OOLIMX MHTEPECOB U COIIACOBAHMS
no3uiuii  (00cyxkaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE  IITYpMBI»,
KOOpPAWHAIMSA COBMECTHBIX JEHCTBUI, OMpENEICHUE KPUTEPUEB IO OIEHKE
KauyeCcTBa BBINOJIHEHHON pabOThI U APYTHE).

PeryasiTuBHbIC yHUBEPCAJbHbIC YUeOHbIE eiiCTBHUA:

YMEHHUE CaMOCTOATENILHO ONPEAENSTh LU ASSITENbHOCTH, TUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeIbHOCTh, BBIOWpATh HambOosee dPGEKTHUBHBIE CIOCOOBI  peIIeHUs
y4eOHBIX U TIO3HABATENBHBIX 3a/a4, CaMOCTOSITEIBHO COCTABJIATH WM
KOPPEKTUPOBATh MPEIIOKECHHBIA AITOPUTM JEUCTBUUA TMPU  BBINIOJIHEHUU
3a/laHUN ¢ Y4ETOM TOJYYEHMs] HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTaxX —
BEILIECTBAX M PEAKIMSAX, OLUECHUBATH COOTBETCTBHE IMOJYYEHHOTO pe3ysibTaTa
3asBJICHHOW I1I€JIM, YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBATH KOHTEKCTHI,
npeajiaraemMbie B yCIOBUM 3aJaHUM.



IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mnpeaMETHBIX pE3YyJbTATOB IO OCBOEHHIO O0S3aTEILHOTO
CoJiep’KaHusl, YCTAaHOBJIEHHOTO JaHHOW (QenepaibHOl paboueil mporpaMmMmoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaOIIMMUCS HayYHbIe 3HAHMSI, YMEHUS U CIIOCOOBI

nercTBul, cnenuduueckue Ui MOpeaMEeTHOM o0nacth  «XUMUS», BHJIbI
NEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K xoniy obydenuss B 8 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMECHHUIA:

* packKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX MOHATHUMI: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOAHAST W HEOJNHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIbHAsS
aTOMHasi W MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb,
MOJIIpHAsT Macca, MaccoBas JOJISI XHUMHYECKOTrO JJIEMEHTA B
COCIMHEHUH, MOJISIPHBIA OOBEM, OKCHJ, KUCJIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUUECKAs PEaKLus,
KIaccupuKalus  peakuuil:  peakuuu  COCIAMHEHUs,  PeaKiuu
pa3JIOKEHUs, PEaKIUuu 3aMelIeHUs, peakuuu OoO0MEHa, »HK30- U
SHJOTEPMUYECKHUE PEaKINH, TEIIOBOM 2((DEKT peakiuu, sapo aToMma,
AJIEKTPOHHBINA CIIOM aroMa, aTroMHas OpOuTaldb, paguyCc aroMma,
XMMHUYECKasi CBSA3b, IIOJSPHASI M HENOJsApHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBs3b, NOH, KATUOH, aHUOH, PACTBOP, MACCOBas J10JI BEIIECTBA
(TIpolIeHTHAsI KOHIICHTPAIHs) B PaCTBOPE;

*  WUIKOCTPUPOBATHh B3aMMOCBA3b OCHOBHBIX XHMHWYECKUX IIOHATHU U
MPUMEHATH 3TU MTOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPALICHUI;

* HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY [JISi COCTaBJICHHS (HOpMYJT
BEIIECTB U YPABHECHUM XUMUYECKUX PEAKIIW;

* ONpelnensiTh  BaJIGHTHOCTh  aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCMHEHUSX, CTEMNEHb OKHUCJICHUS DJEMEHTOB B  OHUHAPHBIX
COCIMHEHUAX, MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJaccCy
COeMHEeHMI 1o GopMysaM, BUJ XUMUYECKOW CBSA3U (KOBAJCHTHAS W
VMOHHAsl) B HEOPTaHUYECKUX COCTUHEHUSX;

* packpeiBaTh cMmbica Ilepuonnyeckoro 3axkona JI. M. Menneneena:
JEMOHCTPUPOBATH MOHUMAHHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJJEMEHTOB OT HUX MNoyiokeHus B Ilepuoanueckon



CHUCTEME, 3aKOHOB COXPAHEHHSI MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJICKYJISIPHOTO YU€HHs, 3aKOHa ABOTapo;

OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyro QGopmy I[lepuogmueckoit
CUCTEMbl XUMHUYECKHUX DJJIEMEHTOB: pa3iuyaTh IOHATUSA «TJIABHAS
noarpymma (A-rpymma)» u «modounas noarpynna (b-rpymnma)», Mansie
1 OOJIBIIINE TIEPHUOIBI, COOTHOCUTH 0003HAYEHHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepuoguueckas cuctema XuMuuyeckux syementoB J[. .
MenpeneeBay C 4YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (CcocTaB MW 3apsja  fAnapa, oOllee YHCIIo
AJEKTPOHOBH PACIPECICHUE UX IO SJIEKTPOHHBIM CJIOSIM);
KJIaccu(UIMPOBAaTh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUYECKUE PEAKINU (TI0 YKCIy U COCTAaBy YYaCTBYIOLIUX
B PEAKLMMBEUIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTeprU30BaTh (OMUCHIBAThH) OOIIME XUMUUECKHUE CBOMCTBA BEILIECTB
pa3IMYHBIX  KJIACCOB,  MOJTBEPXKIasl  OMNHCAaHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOT'O COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUUYECKUX
MPEBpAILCHUN B Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJI0 XHMHUYECKOTO »dJIeMEHTa 1o Qopmyie
COCMHEHHUS, MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH
pacu€Thl MO YPABHEHUIO XUMHYECKON pPEaKIIni;

IPUMEHSTh OCHOBHBIC OIEpPALMN MBICIUTEIbHON NIESITENbHOCTH —
aHajgu3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHCTEeMaTH3alINIo,
KJ1accu(UKAIUIO, BBISIBJICHUE TTPUUYUHHO--CIICJICTBEHHBIX CBSI3CH — IS
M3YUYCHHS] CBOMCTB BEIECTB M XUMUYECKUX PEAKIUMA, €CTECTBEHHO-
Hay4YyHble  METOJAbl  TO3HAHUS —  HAOJIOJIEHHE, HU3MEpEHUe,
MOJIETUPOBAHUE, FKCIIEPUMEHT (peabHbIi U MBICIICHHBIN);

CledoBaTh MpaBUjaM  TOJIb30BAHUS XMMHYECKOW TOCYyIOW U
Ja00paTopHbIM 000pYyJAOBaHUEM, a TakXKe IMpaBWIaM oOOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMU TIO BBITIOJTHEHUIO
Ja00PATOPHBIX XUMHUYECKUX OTMBITOB MO TOJYYEHUIO U COOUPAHMIO
ra3000pa3HBIX BEIIECTB (BOAOPOAAa W KHUCJIOPOJAA), MPUTOTOBIICHUIO
pacTBOPOB C ONPEACIEHHOM MACCOBOM JIOJIEM PAacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATh U MPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTHI T10



K

pacro3HaBaHUIO PAcTBOPOB IIeNOYed U KHUCIOT C  IOMOIIBIO
UHANKATOPOB (JaKkMyc, (heHonranent, METUIOPAHK U IPYTHE).
KOHILy oOydueHHsI B 9 KJiacce NMpPEIMETHBIE pe3yNbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YYAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHSATHUNA: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO,
CJI0KHOE BEUIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPUIATEIIBHOCTD, CTENICHb
OKHCIICHHS, XMMHUYECKAs pPEaklus, XUMUYECKas CBSA3b, TEIIOBOM
ahdexT peakiuu, MoJib, MOJSIPHBIA OOBEM, PACTBOP, DJIEKTPOIUTHI,
HERJIEKTPOIUTHI, AIEKTPOJIUTHUECKAS] TUCCOUUALINS, PEAKIIUA NOHHOTO
oOMeHa, KaTtaliu3aTtop, XHMHUUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeOoOpaTUMBbIE PEaKIMU, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHbBIC PEAKIUU,
OKHCJIUTEIb, BOCCTAHOBUTEb, OKHUCIEHUE W  BOCCTAHOBJICHHUE,
ajutoTponusa, aM(oTepHOCTh, XUMHUYECKass CBs3b (KOBAJCHTHas,
WOHHAs, MeTaJUInuecKas), KpUCTAITMYECKass pemeTka, KOoppo3us
METaJUIOB, CIUIABbl, CKOPOCTh XHMHWYECKOW PEAKUUH, MPEACIHbHO
nonyctumas konnentpauus [1JIK Bemecrtsa;

WJUTIOCTPUPOBATh B3aWUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUN U
MPUMEHATH 3TU MTOHATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHUI;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIsl COCTaBJICHUS (POPMYII
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUM;

ONpPEAEATh BAJICHTHOCTh W CTENEHb OKHUCICHUS XHUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAIJICHKHOCTD
BEIIECTB K OMpEJeIEHHOMY KJIacCy COCIMHEHHM 1o (QopMyiiaMm, BUJ
XUMUYECKON CBsA3M (KOBAJEHTHAsl, WOHHAs, METa/lInuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3apsij] MOHA TI0 XUMHUYECKOU (opMyIie,
XapakTep Ccpeabl B BOJAHBIX PACTBOPAX HEOPTaHMYECKUX COCIMHEHU,
THUN KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [leproamueckoro 3akoHa J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAHUE: OINMUCHIBATH M XapaKTEpPU30BAThH
TabauyHyro  ¢opmy  Ilepuomuueckol  CHUCTEMBI  XMUMHYECKHUX
AJIEMEHTOB: pa3/inyaTh MOHITHUSl «TJIaBHAs MoArpymmna (A-rpymnmna)» u
«noboyHass mnoxarpymnmna (b-rpynma)», manble U OOJbIIME TEPHOJBI,
COOTHOCUTh 0003HAYEHMs, KOTOpPhIE HWMEIOTCS B TMEPUOIUIECCKON
TaONuIle, C YWUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB MW 3apsn sapa, oOOIIee YHCIIo



AJIEKTPOHOB U PACHPECIICHNE UX 110 AJIEKTPOHHBIM CIO0SIM), OOBICHSTD
o0IlIue 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U UX
COCIMHEHHWI B IpeZesiax MalblX [EpUOAOB U TJIABHBIX IOAIPYII C
y4E€TOM CTPOEHHUS UX aTOMOB;

KJIACCUPUIIUPOBATh  XMMHYECKHE  DJIEMEHTHI,  HEOPTaHHYECKHE
BEILIECTBA, XUMUYECKHE PEAKLIHMH (10 YHCIIy U COCTABY YYacCTBYIOLIUX
B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3P (HEKTy, 10 U3MEHEHHUIO CTETICHEN
OKHCJIEHUSI XMMUUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMMCHIBAThH) OOLIME U CHELUPUIECKHE XUMUUECKHE
CBOMCTBA IPOCTBIX M CIJIOXKHBIX BEIIECTB, IOATBEP)KIas OIHCAHUE
MpUMEPaMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHUU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIUK;

COCTABJISITh YPaBHEHUS JJIEKTPOJUTUYECKON IUCCOLMALMN KHCIIOT,
HIEJI0YEeW M COJIEM, TOJIHBIE M COKpAlIEHHBIE YPaBHEHUS PEaKIUN
MOHHOI'O

oOMeHa, ypaBHEHHUSI pPEaKUMM, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXY BEIIECTBAMU PA3IMYHBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABJICHHMSI DJIEKTPOHHOTO OajlaHCa TUX PEaKIUi;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX CTPOCHHS,
BO3MOYXHOCTH TIPOTEKAHUSI XUMUUYECKUX TMPEBpAIIEHUM B Pa3IMUHbBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYKO MOJIEKYJISIPHYI0O U MOJISIPHYIO MAacChl
BEIIIECTB, MACCOBYIO JIOJI0O XUMHUYECKOrOo »dJeMeHTa 1o (opmye
COCIMHEHHUsI, MacCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOJUTH
pacu€Thl IO YPABHEHUIO XUMHYECKON PEaKIni;

coOmo/IaTh  TpaBWja TMOJb30BAaHUS XUMHUYECKOHW TIOCYIOM |
nabopaTopHbIM O0OpYJOBAaHUEM, a TaKXKe TpaBWIa OOpaIeHus C
BEIIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMH IO BBIMOJTHEHUIO
Ja00PATOPHBIX XUMHUYECKUX OMBITOB MO TOJIYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (aAMMHaKa U yTICKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMM, MOATBEPXKAAONIME KAueCTBEHHbIM COCTaB
pPa3JIMYHBIX BEHIECTB: PACMO3HABATHh OMNBITHBIM MYyTEM XJIOPH-,
Opomua-, wuomua-, kapObonar-, Qocdar-, cuiaukar-, cyiabdar-,



TUAPOKCUJI-UOHBI, KATUOHBI aMMOHHUS W MOHBI M3YYCHHBIX METAILIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUICCKUX BEIIICCTB;

* TPHUMEHATH OCHOBHBIC OIEPAlMH MBICTUTECILHON JEATCIBHOCTH —
aHAIM3 ® CHHTE3, CpaBHEHHUE, OO0OOIICHHE, CHUCTEeMAaTH3AIHIO,
BBISIBIICHHC MPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3YUYCHUST CBOMCTB
BEIIECTB M XHWMHYECKHX pEaKIMil, €CTECTBEHHO-HAYYHBIC METOJIbI
NO3HAHMs — HAOIIOICHHEe, U3MEPEHUE, MOJICIIUPOBAHNE, SKCIICPUMEHT
(peaJIbHBIN M MBICJIICHHBIH ).

TemaTHuyeckoe NJIAHUPOBAHUE
8 KUIIACC

KognuyecTBo 4acoB

Ne @ HaumenoBa DJIeKTPOHHbIE
KonTtpoanb paxkTnye

HHUE Bcee udposbie
HbIEe CKHe (undpp )

ro
a37eJI0B U o0pa3oBarteiib
n pasi paGoThI padoThI P

/ TeM HbIe pecypchl

o nporpamMmm
bl

Pa3nen 1. [lepBoHayajibHble XUMHYECKHE MIOHSITHSI

XUMHUS —

11 Ba)kHas 5 2 bu6nuoreka [JOK
' o6nacTh https://m.eds00.ru/7f4

1837¢c

€CTECTBO3HA
HUA U
MPaKTUIECK
ou
JIeATEIIEHOCT
51

YeJI0BeKa

Berects bu6nuoreka [JOK

au 5 https://m.edsoo.ru/7f4
1837c

1.2

[EEY
[

XUMHN4YeEC

KHe

peaxiuu

Hroro no pazneny 2
0

Paznen 2. BaxHeiimne npeacTaBuTe/] M HEOPraHMYECKUX BelleCTB

Boznyx.
2.1 Y 6 bubmunorexa IIOK
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Kucnopon. https://m.edsoo.ru/7f4
ITousiTueo6 1837c
OKCcHAaX
25 Bonopoa.Ilon g bubmuorexa [JOK
' ATHE O https://m.edsoo.ru/7f4
1837c
KHCJIOTaXH
COJISIX
23 Boga. c bu6nmoreka [IOK
' PacTBopbL. https://m.edsoo.ru/7f4
ITousitue 06 1837¢
OCHOBaAHHAX
OcHoOBHBIE bu6nuoreka [IOK
2.4 1
KJIACCBI 1 https://m.edsoo.ru/7f4
1837c
HEOpPTraHWYeC
KHX
COCIUHEHUN
Hroro mo pazneny 3

0

Pa3nea 3. Ilepuoanyecknii 3akon u Ilepuoauyeckasi cucreMa XUMHYECKHX

ajemenToB JI. U. MenaeneeBa. CTpoeHue aToM0OB. XHMHYECKasl CBA3b.

OKHCIAUTENbHO-BOCCTAHOBHTEIAbHbIE peaKkuuu

Ilepronnueckuii 3aKOH 1
31 [lepuonuueckast cucrema 7 bubnuoreka [JOK
| xuMuueckux snementos JI. https://m.edsoo.ru/7f41837¢c
H.
Mengene-eBa. CtpoeHue
aToMa
XumMmudeckas BuG 110K
HOJINOTEKA
3.2| cBa3b. 8
https://m.edsoo.ru/7f41837c
OKHUCIUTEILHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bu6mmoteka [IOK
Htoro 1o pasnen 15
pasaeity https://m.edsoo.ru/7f41837c
b K
PeszepBHOe Bpems 3 nomorexa 110

https://m.edsoo.ru/7f41837c
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YACOB ITIOITPOI' PAMME

9 KJIACC
KoaundecTBO yacos J1eKTPOHHBI
HaumeHnoBa e
N¢ KouTtpoJsb IIpakTnyec
HHUeE Bce (undposbie)
HbIE KHepadoThI
/| PAa3nenos u ro paGoThI o0pa3oBare
n| Tem bHBIE
NMPorpamMmbl pecypchbl
Pa3jien 1. BemecTBo M XMMHUYEeCKHE peakuu
lloBropenue u bubmuoreka [JOK
1.1 5 1
yriayOsieHue https://m.edsoo.ru/7f41
o a636
3HaHUH
OCHOBHBIX
paszenoB
Kypca 8 kiacca
OCHOBHBIE bubmanoreka [IOK
1.2 4
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41
a636
XAMHUYECKHX
peaKkuuit
13 OnekTponuTu 3 1 1 bubnuotexa [JOK
| ueckas https://m.edsoo.ru/7f41
JIUCCOIAAIIHS. 2636
XuMuyeckue
peaxiuu B
pacTBOpax
Hroro no pazneny 1
y
Pa3nea 2. HemeTa sl 4 MX COeAMHEHUS
21 Obmast 4 L Bu6imorexa LIOK
' XapaKTepUCTUKA https://m.edsoo.ru/7f41
a636
XAMUYECKHX
3JIEMEHTOB
VIIA-rpynns.
I"anorensl
OO01mas xapakTepucTUKa
99| XUMHUECKUX 5 bubmuoreka [JOK
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3JIEMEHTOB
VIA-rpynmsl.
Cepau eé

COCAUMHCHUA

https://m.edsoo.ru/7f41
a636

2.3

OO01as XxapakTepucTUKa
XUMHUYCCKUX
351eMEHTOB VA-

rpynmsl. A3ot, hochop

U UXCOCIUHCHUA

bu6mmorexa [JOK

https://m.edsoo.ru/7f41
2636

2.4

OO61as xapakTepucTuKa
XUMHUYECKHX
3JIEMEHTOB

IVA-rpynmsr.
Yraepon u
KpPEMHUU U UX

COCIUHCHUA

bubmuoreka [JOK

https://m.edsoo.ru/7f41
2636

Wroro no pasaeny

N

Pasznea 3. Mera/uibl 4 MX COCAUMHEHU A

. bubmuoreka [JOK
31 Obmme croficTsa 4 https://m.edso00.ru/7f41a636
METAJIIOB
. bu6mmoteka [IOK
2 B 1
3 KHCHIITHE METaJUIbT 6 https://m.edsoo.ru/7f41a636
U UX COEIUHEHUS
Hroro no pazneny 20

Pa3nes 4. Xumus M OKpykKa

1011asi cpeaa

bu6nmoreka [JOK
4.1 Bemectsa u 3 https://m.edsoo.ru/7f41a636
MaTepuatbl B )KU3HH
YyeJoBeKa
Htoro 1o pasueny 3
PeszepBHOe Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 I[TPOT'PAMME

INOYPOUYHOE IIVTAHUPOBAHMUE
8 KJIACC
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IIpenmer
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XUMHH B
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bu6mmoteka [IOK
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MO3HAHUS B
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eHue
cMeceit
(Ha
npumep
e
OYHMCTKH
MoBapeH
HOU
COJIN)»
bubmuorexa [JOK
° ﬁ;ﬁ?ﬁ;ﬁm L https://m.edsogru/fde
2a6c¢
v Xumuyec 1 bubnuorexa [JOK
KHe https://m.edsoo.ru/ff0d
AJIIEMEHT 2be8
bl. 3HAKU
(cumBOI
bl)
XUMHYEC
KX
AIIEMEHTO
B
bubmmorexa [JOK
8 EIILO;IT{EZ " 1 gttgs://m.edsog ru/ffod
a6e
BEIIECTBA -
bubmmorexa [JOK
’ ﬁ;ﬁg?;;ﬂpl{ oe L ggtg(s) ://m.edsog ru/ffod
Y4YEHHUE =
3aK0H MOCTOSHCTBA COCTaBa
10 | BemecTs. bubmuorexa [JOK
Xumuueckas GopMya. https://m.edsoo.ru/ff0d2eae
BaneaTHocthaToMOB
XUMUYECKHUX 3JIEMEHTOB
1 OtHOCHUTENBHAA aTOMHAS Bu6mnoreka LIOK

macca. OTHOCUTEBLHAS

MOJICKYJISIpHAd Macca

https://m.edsoo.ru/ff0d323c
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MaccoBas nois

bu6mmorexa [JOK

12 XUMHUYECKOTO https://m.edsoo.ru/ff0d350c
SJIEMEHTA B
COE€UHEHUH

13 Konmnyectso bu6mmorexa [JOK
BemiecTBa. MoJb. https://m.edsoo.ru/ff0d5230
Momnspnas macca

1 Dusnueckre 1 XUMUUECKUE Bu6inorexa LIOK
SIBJICHUS. X UMHUYeCKas https://m.edsoo.ru/ff0d37fa
peakims

15 HpusHaky 1 ycnoBus bubmmoreka [IOK
MPOTEKAHUSAXUMHUYECKHUX https://m.edsoo.ru/ff0d3al6
peakuii

16 3aK0H COXpaHEHUsT MacChl Bu6munoreka LIOK
BeNIEeCTB. XUMHUYECKHUE https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brramciaenus konuuecTna,

17 bub6manoreka [IOK
MACChL BELIECTRa 1o https://m.edsoo.ru/ff0d5708
YpaBHEHUSAM XUMUYECKUX
peakuuii
Knaccudurkanms XuMH4ecKux

18 peaKuI/HgI) B bubmuoreka [JOK
(coeMHenNs, https://m.edsoo.ru/ff0d3f34
pa3noXKeHus,
3aMeIIeHHs,
obmMmeHa)

M. B. JlomoHOCOB —

19 .. bu6nmoreka [JOK
YACHRIT https://m.edsoo.ru/ff0d40c4
SHIIUKJIONEIUCT.

O0001enue u
CHUCTEMATHU3ALUS
3HaHUHI
20 Kontponsnas padora N21 o bubnuorexa [IOK

TEME

«BelecTBa U XUMUYECKHE
peakuum»

https://m.edsoo.ru/ff0d4290
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21

Bo3sgyx — cMech rasos.
CocraB Bo3ayXxa.

KI/ICJ'IOpOI[ — DJICMCHT U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

IMPOCTOEC BCUICCTBO. O30H

22

duznueckre U XUMHYECKHUE
CBOMCTBA
KHCIIOpO/Jia (peakinu

OKHCJICHUS,TOPEHUE).

IToustue 06 oxkcumax

bubnuorexa [JOK
https://m.edsoo.ru/ff0d4614

23

CnocoObl  MONy4YeHUS
KHCIIOpOJa B
nabopaTopuu u
MIPOMBIIIICHHOCTH.
[Ipumenenue

KHUCJIopoda

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

24

Tennooii 3 dexr
XUMHYECKON peaKiny,
TIOHSITHE O
TEPMOXHUMHYECKOM
YpaBHEHUHU, IK30- U
IHIOTEPMHUUYECKUX

peaKumsax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

25

Tonnuso (HeTh, yroib u
METaH).
3arpsi3HEHUE BO3/AyXa,

CIIOCOOEI €70

NpeaoTBpaAIICHHUA

bubmmoteka [IOK
https://m.edsoo.ru/ff0d4c4a

26

[pakTrueckas padora N2 3
1o TeMe
«Ilomyuenue u cobupanue

KHCJIOpPOJa,U3YyUCHUC €TO

CBOUCTB»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

27

Boaopon — sneMeHT n
MPOCTOE BEUIECTBO.

Haxoxnenue B nmpupoie

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4c4a
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dusnueckue u

bu6nmoreka [IOK

2
8 XUMHUYECKHUE CBOKMCTBA https://m.edsoo.ru/ff0d4dd0
BoJiopoia. [Ipumenenue
BOJIOpOJIA
29 | TlousTHe 0 KMCIIOTaX U COJISIX bubnnorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsbI ToTyYeHust Bu6muorexa [IOK
BOJIOpPO/Ia B https://m.edsoo.ru/ff0d4dd0
nabopaTopuu
o
ot E[([))il;;l/;quKaﬂ pabora N2 4 Bubnmorexa [IOK
https://m.edsoo.ru/ff0d4f42
«ITonyuenue u
cobupaHue BOA0pO/a,
W3YUYEHUE €r0 CBOMCTB»
32 MOHﬂpHBIﬁ O6’I)éM BI/I6JII/IOTCK&1 ]_[OK
razoB. 3aKOH https://m.edsoo.ru/ff0d542e
ABorajzipo
Brruncienus — 00béMa,
33 | komuyecTBa  BELIECTBA bubmmorexa [TOK
B https://m.edsoo.ru/ff0d55a0
rasza 1Mo €ro M3BeCTHOMY
KOJIMYECTBY  BEIIECTBA
I 00bEMY
Beruucinenus 006EMOB ra3oB
34 | 10 ypaBHEHUIO pPeaKLUU HA Eubmiorexa TOK
yp peakt https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHUI Ta30B
35 (DHSquCKHe U XUMHNYCCKUC BI/I6HI/IOTeKa ]_[OK
CBOMCTBABOIbI https://m.edsoo.ru/ff0d587a
36 CoctaB OCHOBaHMH. Bu6munorexa [LIOK
ITousrtue 06 https://m.edsoo.ru/ff0d59e2
WHJIMKaTOpax
Bona xak pactBopuTens.
37 | HachimeHHbie bubmuorexa [JOK

1 HCHACBIIICHHBIC PACTBOPHI.
MaCCOBa}I,Z[OJ'ISI BCIICCTBA B

pacTBope

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5b40

[IpakTuueckas padora N2 5 mo
TeMe

bub6mmorexa [JOK

38
«ITpuroroBienue https://m.edsoo.ru/ff0d5eba
pacTBOpOB ¢
ONPEACIEHHON
MAaCCOBOM J10J€H
pacTBOPEHHOr'O BEILIECTBA»

39 = Kontponeuas padora N°2 no bu6moreka LIOK
TeMe https://m.edso0.ru/ff0d6342
«Kucnopoa. Bogopoa. Boga»

10 Oxcuzsl: cocras, Bubnuoreka [TOK
KJIaCCU(UKALINS, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydyeHnue u XuMU4eCKHe

41 | croiicta bubmuoreka [JOK
KHCIOTHBIX, OCHOBHBIX 1 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIXOKCHJIOB

12 OcHoBaHUsL: COCTaB, Bu6imoreka LIOK
Knaccuukanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
Homnyuenne u bubmuoreka [JOK

43
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d67ca
OCHOBaHHMI

14 Kucnorsr: cocras, Bu6nuorexa [{OK
Kiaccudukanus, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
Homy4enue n bubnuotexa [JOK

45 .

XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0dfee2
KHUCJIOT
Comu (cpeanue):

A6 = HOMeHKIATYpa, bu6mmoreka [IOK
CTTOCOGH MOy TeHNS, https://m.edso00.ru/00ad9474
XUMHYECKHECBONCTBA
[MpakTrueckas padora N2

47 6. Pemenne bubmuorexa [JOK
SKCTIEPHMEHTAIbHBIX https://m.edso00.ru/00ad9b7c

3aaa4 110 TEMEC
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«OCHOBHBIE KJIACCHI
HCOPraHN4YCCKUX

COCTUHEHUN

I'enetnueckas cBA3b

bu6mmorexa [JOK

48
MEXK]y KJIacCaMH https://m.edsoo.ru/00ad9a50
HEOPraHUYeCKUX
COCITMHEHUN
bu6mmorexa [JOK
49 O0006111eHIE 1
a o https://m.edsoo.ru/00ad9ch2
cUCTEMATHU3AINI 3HAHUHN
o)
i KOHTponf,Ha;I pabora N23 Bubnmorexa [IOK
1o reme "OcHoBHbIE https://m.edsoo.ru/00ad9e1a
KJIaCChl HEOPTaHUYECKUX
coenuHeHun"
IIepBble MONBITKH 5 K
51 KJIacCU(PUKALHH bubmuorexa LIO
XHMHYECKHX 3IEMCHTOB. https://m.edsoo.ru/00ad9ffa
[TonsTue orpynmnax
CXOHBIX DJIEMEHTOB
[Tepuonuueckuii 3aKoH 1 BuG OK
52 [Tepuonnueckas cucrema uomnorexa I
https://m.edsoo.ru/00ada52¢c
XUMUYECKUXAIEMESHTOB [].
H. MenneneeBa
bu6mmoreka [JOK
53 | Ilepuonsl, rpyIIbI,
PHOZIRL, TPY https://m.edsoo.ru/00ada52c
MOATPYTIIBI
£4 Crpoenue atomoB. CocTaB Bu6munorexa [IOK
aToMHbIxsep. M3oTomnbl https://m.edsoo.ru/00ada342
CrtpoeHnue 371eKTpOHHBIX
55 | 000104YeK aTOMOB 3JIEMEHTOB bubmorexa HOK
https://m.edsoo.ru/00adaébc
[Tepnonnueckoiicucremsr /.
. Menneneena
XapakTepucTrka
56 XHUMHYECKOT0 JJIEMEHTa bu6mmoreka [IOK

[0 €ro TMOJIOKEHUIO B
IIepuonnueckoii cucreme

A. .

Menneneesa

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9a50
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3nauenue [lepuoauyeckoro

57 3aKOHA JIJISIPA3BUTHUS HAYKU U bubmuoreka [JOK
npaktuku. JI. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YUE€HBIH, TIeJIaror u
IrpaKJIaHUH

- DIEeKTPOOTPULIATETLHOCTh Bu6morexa [L{OK
aTOMOBXHUMHYECKHUX https://m.edsoo.ru/00adaab8
JJIEMEHTOB

59 | Honnag xumuyeckas CBSI3b bubnnorexa [IOK

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

60 KoBanenTtHas nossgpHas Bu6mmorexa LIOK
XUMHYECKASICBI3b https://m.edsoo.ru/00adaab8

61 KoBasienTHas HemosspHas Bu6mmorexa [{OK
XUMHUYECKAACBI3h https://m.edsoo.ru/00adaab9

62 | CreneHp OKUCICHUS bubmorexa [IOK

https://m.edsoo.ru/00adae28

63 OKHCIIUTEIBHO- Bu6mmorexa [{OK
BOCCTaHOBUTEJILHBIEPEAKIINH https://m.edso00.ru/00adb076

bub6mnoreka [IOK

64 | OxwuciauTenn U BOCCTAaHOBUTEIN

https://m.edsoo.ru/00adb076

65 | Kourpomsnas pabora N24 o Teme bubnmnoreka LIOK
«CtpoeHnue aroma. https://m.edso00.ru/00adb486
XUMHYECKas CBA3L)

66 PesepeHblil ypok. 1 bubmuoreka [JOK
O0600611IEHNE U https://m.edsoo.ru/00adb33c
CUCTEMATH3AINAA
3HAHUH

67 PesepeHblil ypok. 1 bubmuorexa [JOK
O0001enne u https://m.edsoo.ru/00ad9cb?2
CUCTEMATHU3ALUS
3HAHUH

68 PesepBHblii ypok. 1 bubmuoreka [JOK
O0600611IEHNE U https://m.edsoo.ru/ff0d61c6
CUCTEMATH3AINAA
3HAHUHI

OBIIEE
H 68
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KOJIMYECTBO

YACOBIIO
I[TPOI'PAMME
9 KUIACC
KoJsnvecTBO 4acoB DJIeKTPOH
0
N2 Tema ypoka Konrpoa IIpakTnye flata | mere
Bce usyue | uudponbie
o bHbIE cKHe st o6nazoBaTe
n padoThI padoThI P
/ JIbHbIE
n pecypcsl
[Tepuonu
YeCKui 1 bu6mmoteka [IOK
3aKOH. https://m.edso0.ru/00
Tepromu adb59e
yeckas
cucremMa
XUMUYEC
KHX
3JIEMEHTO
B /1. .
Menneneena
3aKOHOMEpPH
0CTH B 1 bubmmorexa [JOK
https://m.edsoo.ru/00
W3MEHEHUHU adb6b6
CBOWCTB
XUMHUYECKUX
3JIEMEHTOB
MEePBBIX
TpEX
MEepPUOJIOB
Kiaccuguxa 1 bubmorexa [JOK
us u https://m.edso00.ru/00
adb7e2
HOMEHKJIaTy
pa
HEOpraHuyec

KHX BEIIECTB



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

Buabr
XHUMHYSCKOM
CBSI3U U
THUIIBI
KpUCTAJLITNYE
CKHX

pemETOK

bu6nmoreka [IOK

https://m.edsoo.ru/00
adbac6

KonTposnbnas

padota N21 1o
TeMe
«IToBTOpEHUE N

yriayOneHue
3HaHUHN
OCHOBHBIX
paszesoB Kypca

8 xiacca»

Kinaccudukanm
I XUMHUYECKUX
peaKkuuii o
Pa3IUIHBIM

IIpHU3HaKamM

bu6mmoreka [IOK

https://m.edsoo0.ru/00
adbch0

ITonsTie o
CKOpPOCTH
XUMHUYECKOU
peaKkuuu.
ITonsTie o

TOMOI'CHHBIX U

bu6mmoteka [IOK

https://m.edsoo.ru/00
adbe9a

TeTePOreHHBIX
peaKIusax

Ilonstre o

XAMUYECKOM but6mmorekxa [IOK
PaBHOBECHUM. https://m.edsoo.ru/00
dakTopsl, adc28c

BIIMSAOIIINEC HA
CKOPOCTh

XUMHUYECKON



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

p€akuu U

ITOJIOXKCHHC

XUMHYCCKOI'O paBHOBCCHU

9 OKI/ICHHTGHBHO' BI/I6HI/IOTCK3 HOK
BOCCTaHOBHUTEIIbHBICPEAKIINN https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOM Bu6 OK

10 nuccoranuu. CUiIbHBIE U uoanorexa I

https://m.edsoo.ru/00adcd68
C1a0BICAICKTPOJIUTHI
11 Wonnrle ypaBHEHUS peakiinii bubmmorexa TIOK
yp peaxtt https://m.edsoo.ru/00add448
XUMHUYECKHAE CBOMCTBA
12 KHUCJIOT ¥ OCHOBAHUU B CBETE bubmorexa LIOK
https://m.edsoo.ru/00add5d8
IIpeJICTaBIeHUN 00
3JIEKTPOIUTAYECKOMN
TUCCOIHALINU
XHUMHUYECKHE CBOMCTBA Colel
13 B CBETEIPENCTaBICHUN 00 bubmorexa LHIOK
p . https://m.edsoo.ru/00add8b2
3JIEKTPOIUTUYECKOM
NUCCOLIMAIINT
14 TToustue o ruaponnse coiei bubmorexa HOK
P https://m.edsoo.ru/00add9d4

15 O6061meHne n bubmuorexa [JOK
cucTeMaTHu3alusl https://m.edsoo.ru/00addd12
3HaHUH

o}

" H;)aKTquCKasi pabora N2 1. Bubmorexa [IOK
«FeleHIe https://m.edsoo.ru/00addbfa
AKCTIIEPUMEHTAIIbHBIX
3agauy

o
. fe?\/lligponwas{ pabota N22 mo Bubsorexa [IOK
https://m.edsoo.ru/00addecQ
«DNEKTPOIUTHYECKAS
nucconuanusg. XuMu4eckKue
peakIu B pacTBOpax»
OO01mas xapakTepucTuKa
18 | ramoreHo. bubmuoreka [JOK

XUMHYECKHE CBOMCTBA HA

npuMepexsopa

https://m.edsoo.ru/00addfe2
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19

XinopoBogopo. CossiHast
KHCIIOTA,

bu6morexa [JOK

XUMHUYECKHE CBOMCTBA,

MOJIYUYCHHUEC, IIPUMECHCHUC

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

20

[TpakTuueckas padora N2 2
o TeMe
«ITonyuenue

COJISTHOM KHMCJIOTBI,
u3ydyeHue eé

CBOUCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

21

Brraucnenuns no
YPaBHEHUSAM XUMUYECKUX
pEaKUHii, €CJIM OJUH U3
pEareHToB JIaH B U30BITKE

bub6manoreka [IOK
https://m.edsoo.ru/00ade488

22

OO01as xapakTepucTuka

anemMeHTOB VIA-Tpynnsl

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

23

AmoTponHbie

MO (UKAITN CEpBI.
Haxoxnenue cepel u eé
COCMHEHUN B MPUPOJIE.
XUMUYECKUE CBOKCTBA
cephl

bub6manoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopoji, CTpOeHHUE,
buznyecKre U XUMHUYECKHe
CBOWCTBA

bu6mmoteka [IOK
https://m.edsoo.ru/00ade802

25

Oxkcuppl cepsl. CepHast
KHCIIOTA,
¢duznueckue u

XUMHUYCCKUC CBOﬁCTBa,

IMPUMCHCHUC

bu6mmoteka [IOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PEaAKIUH,
JeKaluMe B OCHOBE
MMPOMBIIIJICHHOT'O
cnocoba  MOIy4YEHHS
CEpHOM KUCJIOTBHI.
XUMHYECKOE 3arpsi3HEHUE
OKpYXaroIIei cpeasl

COCIMHCHUAMUCEPHI

bu6nmorexa [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
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27

Brruucienne MaccoBoit
JIOJIA BBIXOIAITPOTYKTA

peaKIuu

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

28

OO61as xapakTepucTuKa
9JIEMEHTOB

bu6mmoreka [IOK

VA-rpynmnsl. A30T,
pacrpocTpaHeHue
B IIPUPOJIE,
¢busnveckue u
XUMHUYECKHE

CBOICTBa

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

29

AMMuak, ero puznueckue u
XUMHYECKHE CBOICTBA,

IMOJIYUCHHUEC UITPUMCHCHUEC

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

30

ITpakTnueckas padora N2 3
o TeMe
«ITomydyeHnne aMmmuaka,

HU3YYCHUC €rOCBOMCTBY

bub6mnoreka [IOK
https://m.edsoo.ru/00adf180

31

A3oTHasg KHuciaoTa, e€
¢buznyecKue NXUMUYECKUE

CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

32

Hcnons3oBanne HUTPATOB
U COJIE aMMOHMUS B
KaueCTBE MUHEPATbHBIX
ynoOpeHuid. XuMHU4eckoe
3arpsi3HEHUE
OKpYKarolleu cpeibl
COEJIMHEHMSIMU a30Ta

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

33

dochop. Oxcua pocthopa (V)
u
dbocdopHas Kuciora,

(bI/ISI/ILICCKI/IC UXUMHUYCCKUC

CBOMCTBA, OJIyYeHUE

bu6nmoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue GocdaTton
B Ka4eCTBE MUHEPAJIbHBIX
yaoOpeHui.

3arpsi3HeHue NpupoIHON

bu6nmorexa [JOK
https://m.edsoo.ru/00adfc20
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Cpelbl

dhocharamu
VYriepoa, pacpocTpaHeHHE
35 | B mpupoxe, Guznveckue u bubmmorexa LIOK
PHpOZE, https://m.edsoo.ru/00adfd9c
XUMHUYECKHECBOCTBA
Oxcuppl yriepona, ux bu6mmorexa [JOK
36
(bu3HUeCKe NXUMHYECKUE https://m.edsoo.ru/00adfebe
CBOMCTBA.
DKOIOrHYECKHUE
po0JIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
37 | VYronbHag KHCIIOTA U €€ COnu bubnnorexa [IOK
https://m.edso0.ru/00ae006¢
[IpakTrueckas padora N2
3g 4 moreme"Tlomydenne bubnunoreka [IOK
YIIEKHCIIOTO rasa. https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha
KapOoHaT-
non"
ITepBoHavanbHBIE
39 | ronstus o6 bubmorexa [JOK
https://m.edsoo.ru/00ae054e
OpPTaHHYECKHUX
BEIECTBax KaK O
COEIMHEHMIX
yraepoaa
40 | KpeMHHi 1 ero coeIMHEHN bubmmorexa HOK
P A https://m.edsoo.ru/00ae080a
[IpakTrueckast pabora N2 5.
Pemenue bubmmorexa [JOK
41 _
SKCIIEPUMEHTAIbHBIX 33734 https://m.edso0.ru/00ae0bf2
10 TEME
«BakHelIme HeMeTaJlIbl U
50,4
COEITHEHUD
K N2
oHTpoJbHas padota N23 o Bubsmorexa LIOK
42 | Teme

«Baxuenmme

https://m.edsoo.ru/00ae0el8
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HEMETAJIJIBI U UX

COCOAUHCHUA»

OO61as xapakTepucTuka
XUMUYECKUXDIIEMEHTOB —

43 METaJIJIOB. bubmuorexa [JOK
MerTtannuueckas cBsi3b U https://m.edsoo0.ru/00ae103e
MeTaJlJTnyecKas
KpUCTAJUTMYECKast
pemérka. duznyeckue
CBOIICTBa
METAaJIJIOB
XUMHUYECKHE CBOMCTBA

A4 | MeTAIOB. bubmuorexa [JOK

. https://m.edsoo.ru/00ae1156
DIEKTPOXUMUYECKUN
pAn
HaIPsDKEHUN METAJIOB
O61ue cnocoObl MoTy4YeHUs
MeTaiuioB. CIIaBbL.
45 | BpluncieHus: 1o0ypaBHEHUSIM Bubmmorexa LIOK
. https://m.edsoo0.ru/00ae1156
XUMHUYCCKUX pCaKlu, €CIn
OJIMH U3 PEareHTOB
COJICPKUT
pUMecu
bu6mmoteka [IOK

46 E:TH;T;:BO KOpposiH https://m.edsoo0.ru/00ae1278

bu6mmoteka [IOK

47 IesouEie MeTatEl https://m.edsoo.ru/00ae14b2

18 Okcuabl ¥ THAPOKCUIBI Bu6muorexa [IOK
HaTpUsl UKAJIHS https://m.edsoo.ru/00ae14b2
[Ienouno3eMeNnbHBIC Bu6morexa IIOK

49 METAILIBI —KaJIbLUNA U https://m.edsoo.ru/00ae15e8
Mar"aum

. bu6mmoreka [IOK
50 E;;I;iiimm COCAMHCHIA https://m.edso0.ru/00ae15e8
I O6o06menue

cHCTEMAaTH3aIHsA

3HAHUH
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTtkocTh BOJBI U

bu6mmorexa [JOK

52
CrocoObI e€ycTpaHeHUs https://m.eds00.ru/00ae1886
o}
[Tpaktuyeckas padora N2 6 o Bubmiorexa [OK
53 | Teme
. https://m.edsoo.ru/00aelae8
JKécTtkocTh BOJIBI U
MeTO]Ibl e€ycTpaHeHus"
bu6mmoreka [IOK
54 | AnroMuHUN
https://m.edsoo.ru/00aelc64
E6 AmdoTrepHbIe cBOHCTBA Bu6mmnorexa LIOK
OKCHJIa UTUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 | Xeneso
https://m.edso0o.ru/00ae1d86
57 OKcHUbI, TUIPOKCUABI U COJTH bubmuoreka [JOK
Kenesa https://m.edso00.ru/00ae35e6
(1) u xenesa (111)
- O06o061IEHNE U
CUCTEeMaTH3alUsI3HAaHUH
[IpakTuueckast padora N2 7.
59 PemreHneskcnepuMeHTanbHbIX bub6nmnorexa LIOK
327144 [0 TEME https://m.edso00.ru/00ae3de8
«BaxHueine MeTamibl 1 uX
COETMHEHUSI»
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PeaKIInii, eCliu
g0 | OAVH H3PEArcHTOB JaH B bubnunoreka [JOK
M30BITKE U COJAEPIKUT https://m.eds00.ru/00ae1750
npuMecu. BeranciieHus
MAacCOBOM JI0JIM BBIXOJAA
MPOIYKTa
peaxiuu
61 0O0001eHne n
CUCTeMaTU3alHsI3HAHU T
Konrponshnas padora N4 no
62 | Teme

«Baxuenue
METAJUIBI U UX

COCOAUHCHU A



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

63 BemecTBa 1 MaTepuasl L Bubimorekxa LIOK
B [IOBCEIHEBHOM XU3HU https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 Xumnyeckoe 1 bu6mmoreka [IOK
3arpsi3HeHue https://m.eds00.ru/00ae4270
OKpYXarolei
cpenbl
65 Ponp xumnn B 1 bu6mumorexa LIOK
peueHumn https://m.edso00.ru/00ae4270
9KOJIOTUYECKHX
npo0em
66 PesepBHblii ypok. 1 bubnuorexa [HOK
O6o6mieHne u https://m.edsoo.ru/00ae0dOa
CUCTEMAaTH3aLMs 3HAHUH
67 | Pesepsubiii ypok. O600menue | 1 bubnuorexa [HOK
u
cUCTEMAaTU3aIuA 3HAaHUHI https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. 1 bubnuorexa [HOK
O0001eHne u https://m.edsoo.ru/00ad9ch?2
cucTeMaTu3alus
3HAaHUHU
OBUIEE
KO]JJI_[I/IIIECTBO 08 4 !
YACOBIIO
ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEHEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIl YYHEHUKA

» Xumusi, 8 kiacc/ I'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A.,

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBemenne



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

* Xumus, 9 kinacc/ I'abpuensua O.C., Octpoymon W.I'., Cnagkor C.A.,

AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBerienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

11(0)3
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