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INOACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamma ecTeCTBEHHO-HAYYHOW HANpPaBIECHHOCTH MO XUMHH C
UCIIOJIb30BaHUEM 00opynoBaHus IeHTpa «Touka pocta» i 8-9 KiaccoB
COCTaBJICHA U pa3paboTaHa B COOTBETCTBUH C:

- @enepanbHbiM 3aKOHOM OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020)
«O06 obpazoBannu B Poccuiickoii denepanum» (C U3M. U JOIL., BCTYIL. B CHIIY C
01.09.2020);

- TpeboBanusiMu DenepanbHOr0 TOCYJApCTBEHHOTO 00Pa30BaTEIBHOTO
CTaHJapTa OCHOBHOro oOmiero ooOpasoBaHusi (yTB. MNpukazoM MuUHHCTEPCTBA
oOpa3zoBanust u Hayku Poccuiickoit ®@enepannu ot 17.12.2010 Ne 1897) (pen.
21.12.2020);

- mpukazoM MuHnucrepcrBa npocsenieHuss Poccuiickon ®denepauynu ot 9
okTsiOpst 2024 1. Ne 704 «O BHECEHMM HU3MEHEHHH B HEKOTOPHIE MPHUKA3BI
MunucrepctBa  npocBeuieHus  Poccuiickonn  @enepauuu, — Kacaroluecs
dbenepanbHbIX 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIero 0oOpa3oBaHUS,
OCHOBHOTO 00111eT0 00pa30BaHuUs U CPEIHETO 00IeT0 00pa30BaHUs»;

- [TacnopTom HanmoHansHOTO NpoekTa «O0pa3zoBanue» (yTB. [Ipesunanymom
Coseta npu IIpesunenre PO mo cTpaTernyeckoMy pa3BUTHIO U HAIIMOHAIbHBIM
npoekTam, mpoTokoii ot 24.12.2018 Ne 16);

- TocynmapcrBenHoil mporpamMmon Poccuiickoin @Pepepaunn «Pa3Butue
oOpazoBanus» (yTB. [locranosienuem IIpaBurensctBa PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO0 yTBEepKACHUH TOCYJAPCTBEHHON MpPOrpaMMBbl
Poccuiickoit @enepanun «Pa3Butue oOpazoBaHus»;

- Y4eOHBIM TJIAHOM U OCHOBHOM 00pa3zoBatenbHoi nporpammbel MBOY COIII
Ne 21;

- MeTonnueckuMu peKOMEHJAUIMU IO CO3[IaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeNbHbIX OPraHU3aIMIX, PACTIOIO0KEHHBIX B CEIbCKOW MECTHOCTH U
MaJIbIX TOpoJax, LIEHTPOB 00pa30BaHMs €CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKON
HaNpaBJICHHOCTEN («Touka  poctay) (YTBepxaeHBI pacnopsiKEHUEM
MunncrepcTBa npocsemienuss Poccuiickoit @enepaunn ot 12 sauBaps 2021 r. Ne
P6).

[IporpaMMa MO XuUMUM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl padodeil MnporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEMIUU MPENnoAgaBaHus Y4eOHOTo peaMeTa « XUMHUsH)
B 00pa3zoBaTeNbHBIX opranu3aiusix Poccuiickoit deneparuu.

[IporpaMMa MmO XUMUM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM



o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe eaepaibHON padoyeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHIECIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHMTAHMS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Yy4yeOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTENbHOE MPEeIMETHOE coJiepKaHue,
IpeayCMaTpUBaET paCIpEelesiCeHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAesseT BO3MOXKHOCTA TMpeaMera s
peanuzaiuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHMS OCHOBHOUM 00pa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJICH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEHW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00ATBHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEW  JUII  CaMOpa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIJICHUS W TBOPUYECKUX CIIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB WX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOMWMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN JACSATEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHYECKOE
oOpaszoBaHue 00yUYarOITUXCS.

JlanHble HampaBlieHHS B OOYyYEHMHM XMMUU OOECHEUMBAIOTCA CIELU(PUKON
colepKaHusl  yd4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCS  TEAaroTHYecKH



alaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOM HayKU XMMHH Ha OINpPENEIEHHOM dTane e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMH W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX ITOHATHU
OpraHU4eCKON XVMHHU.

CrpykTypa coaepkaHHsl MPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o noaxojaa K €€ m3ydeHuro. CoaepKaHue CKIAJbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHHLIMILY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— TMpPEeACTaBIEHUN 00 JIEKTPOJIUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YPOBHSL K JpPYroMmy, BBINOJNHAS (YHKUMU OOBSICHEHHS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUSA U IOIYYEHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABIIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LIEHHOCTHOTO OTHOIIEHUSA K HAy4YHOMY 3HAHUIO H
METOJaM IO3HAaHMWS B Hayke. M3ydeHune XuMUM NPOUCXOAUT C INPUBJICYECHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKaromuil MUpy,
«buonorus. 5-7 kinacce» U «Pu3nKa. 7 KIaccy.

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTHHU MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
ITIOBCETHEBHOM KU3HH.



[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO PELICHUM,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOEe MPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, UCIOJIb3YyS 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHHUH
XMUMHMH, TPUMEHATh UX IpPHU PEIICEHUH NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— ¢opMmHupoBaHHE y OOy4YalOIIMXCA T'YMAHUCTHYECKUX OTHOILEHHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIUTAaHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuMiIsl U HANPaBICHHOCTH JalTbHEHUIIETo
oOyJeHus.

OO1iee YMCIO 4YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHHS B XMMHUHU. UHCTHIE BElIeCTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3IJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aTroMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUAOM Oapusi, pa3jiokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI



MOJIy4eHHUs] Kuclopoda B JabopaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psm aktuBHOcTM MetaimioB H. H. bekerona.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE CONEP)KAHUSI KUCIOPOAA B BO3AYXE, IIOJIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHME, PACIIO3HABAHHE WM H3YyUYCHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METajlla IPYTMM M3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETLHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[leprognyeckuii 3akoH. Ilepuoanueckas cucteMa XMUMUYECKUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siep. M3otomnbl. DnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPAJANyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHass (TOJisipHAsE W HEMOJSIpHAs) CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbI, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kalus, KalbLUusi M HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAIUIMYECKONW PEIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanysa XuMUYeCcKUX peakluii Mo pa3IuyHbIM MMPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOW PEaKUUU W TOJOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpalIéHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBOMCTBa KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpOLEcca JUCCOLUALMU KHCIOT, IIEJI0Yed U  COJeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJY4YEHHE, NMPUMEHEHHE. [lelicTBre
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHUCIOT U chneuuduyeckue). XHUMHUYECKHE pPEakluu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B MPHUPOJIC. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHUSA. A30T, paclpOCTpaHCHHE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIy4eHHE, (PU3UICCKUE W XUMHUYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
ahdekt. YronpHas KucaoTa U €€ coyu, uX Pu3N4ecKrue U XMMUYECKHE CBONCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojaax — U X
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemausi (IV) u kpemuueBoi kuciore. CUIMKAThl, X WCIOJIb30BaHUEC B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (GU3UIECKHE U XUMHUUYECKHE CBOMCTBA
raJlIoTeHOB M WX COEAWHEHMM (BO3MOXKHO HMCIOJIb30BAaHHE BUJICOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakIuu Ha Cyabdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), 00pa3liaMu a30THBIX M (oChHOPHBIX yA0OpEHUM, MOTyUYeHHE,
coOupaHue, pacrmo3HaBaHUE U M3YYCHHUE CBOMCTB aMMMaKa, MPOBEICHUE
Ka4eCTBEHHBIX pPEaKIMii Ha MOH aMMOHHMS U (GochaT-uoOH M M3yYEeHHE IPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YCHUE Mozeseun
KPUCTAUIMYECKUX peméToK anMasza, Tpadura, ¢QyiepeHa, O3HAKOMJIICHHE C
MPOIIECCOM  afcOpOLMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJICHUE KAaYeCTBEHHBIX PEAKIIUM HAa KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIHUEN CUIMKATHOM TPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTATBHBIX
3aJ1a4 1o TeMe «BaxkHeuie HeMEeTauIbl U KX COCTUHEHUS.

MeTajuibl 1 UX COeIUHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamimdeckas CBS3b U
METaJUIM4YecKass  KpUCTa/UIM4YecKas  pemeérka.  DJICKTPOXUMHUUYECKUM s
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi W Kanus. [IpuMeHeHHne IIeNOYHBIX METALUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseilive coeivHEHHS Kaiablus (OKCHUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHA W THAPOKCH]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJB30BaHUE BHICOMATEPHANIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxxHeiiiime
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HCHHE OKpYKarouied cpesnl (MpeneibHasl JOoMmyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBS3€M MpU W3YYEHHM XMMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBINH (DakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMaeMBbIE, TOTLIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOYy4YEeHHS XMMHUU B €JAMHCTBE Y4YEOHOU U
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUsl, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B Tpollecce€ ITOM y4eOHOU NesITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  camMO0OOpa30BaHUIO, MPOEKTHOM U HCCIEN0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE MOCIEACTBHA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yYEHHUIO Tpodeccuil U TpyJia pa3IMyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKM 1EJIeCO00pa3HOE OTHOIIEHHE K MNPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBuiI 0€30MACHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPhl, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICISAIOT 3HAYUMBIE JUIsS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEIIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHSMH), HUCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIE, NCTYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KAa4eCTBE OCHOBBI Ui (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUOB U (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yIbTAaTOB BBIMOIHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eATEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISATh WU KOPPEKTHUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh ¥ AHAJTM3UPOBATh KOHTEKCTHI, Ipe/IjlaraéMble B YCIOBUU 3aJaHH.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuduueckde I TpeaMeTHOM o0nacth  «XUMHUS», BHUJIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIoKEHUs, pEeaKuu 3aMElIeHUs, peaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PacTBOP, MAcCOBasl JOJIsI BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynaM, BHJ XHUMHYSCKOM CBsI3M (KOBaJiecHTHAass HM HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHue uX Mo JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/Asi ONMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYI0O W MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 00O0IIEHHE, CHCTEMAaTU3alNI0, KJIACCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  MOJIb30BaHUS  XUMHUYECKOW  MOCYIOM  H
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJa), INPUTOTOBIICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTCIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTaau3aTop, XUMHUYECKOEe paBHOBEcHE, OOpaTuMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, MpEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHUYECKYI0 CHUMBOJHMKY [UJIsl COCTaBleHUS (HOpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUCHIBaTh U XapaKTEPU30BATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B NEPUOJUYECKOM Taldmuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B U3MEHEHHMHM CBOWCTB 3JIEMEHTOB M MX COEIUHEHHH B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEH OKHCIIEHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS JJEKTPOJUTUYECKON JAMCCOLUMALUUA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX — PEAKITU
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMUII-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3allui0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIe XUMUYECKUE MOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE OobopynoBanue
Ne Jara P PYA
undgposbie HeHTpa
n/ Tema ypoka Bcer KonTposbubl = Ilpakruyeckm  H3Y4YeHH
oOpa3oBaTejibHbIE «Touka pocra»
n 0 e padoThl e padoThlI |
pecypcsl
[Ipenmer xumuu. Pons DIIEKTPOHHBIE
bubmuoreka [JOK
XUMWH B KU3HU TaOMUIBl |
1 1 https://m.edsoo.ru/ff0d210
yenoseka. Tena u c TJIAKaThI.
BEILECTBA -
bubmmorexa [IOK DJEeKTPOHHBIE
[TonsTre o MmeTogax
2 1 https://m.edsoo.ru/ff0d227 = Tabmuuel U
MO3HAHUS B XUMHU
€ [LIAKaTBHI.
[TpakTuyeckas pabora Ne Hudposas
1 «IIpaBuna paGoThl B naboparopus 1o
" bubnuotexa [JOK
nabopartopuu ¥ IpUEMBI XUMUH.
3 1 https://m.edsoo.ru/ff0d23d
oOparieHus ¢ c XuMmugeckas
1a00paTOPHBIM B nocyna.
000pyI0BaHUEM
UucTsle BellecTBa U bubnuotexa [JOK DIEKTPOHHBIE
4 cmecu. CriocoOsbl 1 https://m.edsoo.ru/ff0d26c = Tabmuubl  u
pazneneHusi cMecen a TUTaKaThI.
Hudposas
[TpakTuueckast paborta Ne naboparopus 1Mo
. bubmuorexa [JOK
2 «Pazgenenue cmeceit XUMUH.
5 1 https://m.edsoo.ru/ff0d28c
(Ha mpUMepe OYUCTKHU g XuMmudeckas
MTOBapEHHOM COMH)» B nocyja
(cTakaHsl,



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

BOPOHKH,

CTEKJISTHHBIC
MaJI0YKH),
(bunpTpoBaTHEHA
s Oymara.
bubmmoreka [IOK DJEeKTPOHHBIE
6 ATOMBI 1 MOJICKYJIBI https://m.edsoo.ru/ff0d2a6 TaOMUIBI |
c [JIAKATHI.
WHrepakTuBHAs
Tabnuia
XUMHYECKHE 3JIEMCHTHI. bu6mmoreka [JOK
Menpeneena.
7 3HaKku (CUMBOJIBI) https://m.edsoo.ru/ffod2be
DIIEKTPOHHBIE
XUMHUYECKHUX DJIEMEHTOB 8
TaOJINLIBI u
TJIaKaThl.
bubnunoreka [JOK DNEKTPOHHBIC
[IpocTeie u cnoxHbBIE
8 https://m.edsoo.ru/ff0d2a6 ~ Tabmuuel  u
BelecTBa
c [JIAKAaTHI.
ATOMHO-MOJIEKYISIPHOE bubmorera [JOK IICKTPOHHbIC
9 https://m.edsoo.ru/ff0d2d5 =~ Tabmuuer  u
YYeHUE
0 IUIAKATHI.
HNHrepakTuBHas
3aKOH MOCTOSIHCTBA
Tabnuia
COCTaBa BEIIECTB.
10 Xumiaeckas hopmysa bubnmoreka [JOK Menpeneena.
pMyTIa. https://m.edsoo.ru/ff0d2eae = DnexTpoHHBIE
BanentHOoCTE aTOMOB
TaOJIUIIBI u
XUMHYECKHX 3JIEMEHTOB
TJTaKaTHI.
OTHOCHTENbLHASA aTOMHAS Buoanoreka LHOK I/IHTepaKTI/IBHaSI
11 Macca. OTHOCUTENbHAS https://m.edsoo.ru/ff0d323 = Tabnuua
MOJICKYJISIpHAst Macca c Menneneena.



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

ONEKTPOHHBIE
TaOJINLIBI u

ILTAKaThL.
HNHrepakTuBHAs
TadIHIa
MaccoBas nost bubmuoreka [JOK
Menneneena.
12 XHUMHYECKOI'0 dJIEMEHTA https://m.edsoo.ru/ff0d350
DIJIEKTPOHHBIE
B COCIMHEHUU c
TaOJINLIBI u
ILTAKaTHL.
WNHrepakTuBHAs
TabauIa
bubmuoreka [JOK
KomnuecTBo BelecTna. Menzeneena.
13 https://m.edsoo.ru/ff0d523
Mounb. MonspHas macca 0 DIIeKTPOHHBIE
- TaOJINLIBI u
ILTAKaTHL.
dusnueckue u DIEeKTPOHHBIE
14 XUMHYECKHE SIBICHUS bubmmorexa [TOK TaOIUIIBL u
’ https://m.edsoo.ru/ffod37fa
Xumuueckas peakius ILTAKaTHL.
HpI/ISHaKI/I M yCIIOBHUSA Bbuoanoreka HOK 3neKTp0HHHe
15 MPOTEKAHUS XUMUYECKHX https://m.edsoo.ru/ff0d3al TaOJINIIBI u
peaKIuii 6 IUTAKATHI.
3aK0oH COXpaHEHUs Bu6moreka LIOK DIIEeKTPOHHBIE
16 MAacChl BEIIECTB. https://m.edsoo.ru/ff0d3b8 TaOIUIIBI 5
XUMHYECKUE YPAaBHEHHUSI 8 IIAKATHL.
Brraucnenus DIEKTPOHHBIE
KOJIMYECTBA, MACChI bu6mmorexa [JOK TaOJIHUIIBI u
17 BeIecTBa 1o https://m.edsoo.ru/ff0d570 TIAaKaThL.

YpaBHEHUSAM
XUMHYECKUX PEaKIui

8



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccudpukanus
XUMHAYECKHX PEaKIHi

ONEKTPOHHBIE
TaOJINLIBI u

18 (coenmuHeHUs bubmmorexa [JOK TJIaKaThl
A : https://m.edso0.ru/ff0d3f34 ‘
pasioxeHus,
3aMeIIeHHs, OOMeHa)
M. B. JIomoHOCOB — ONEKTPOHHBIE
.. bubmuoreka [JOK
YUEHBIA-IHITUKIIOTIE/TUCT. TaOMUIBI |
19 https://m.edsoo.ru/ff0d40c
O0600111eHE U 4 [UIAKATEI.
cUCTeMaTH3aIus 3HAHUH -
KonTponbnas padota bubnuoreka [IOK
20 Nel o teme «BemectBa https://m.edsoo.ru/ff0d429
Y XUMHUYECKUE PEaKIUI» 0
HNHrepakTuBHas
Boznyx — cmech razos. Tabnuia
COCTZ: BO3/TyXa bubmotexa [JOK Menneneena
21 yxa. https://m.edsoo.ru/ff0d448 )
Kucnopox — snemenT u o DNEeKTPOHHBIE
npocroe BemectBo. O30H B TaOMUIBl |
TUTaKaThl.
HNuTepakTuBHAs
du3nyecKue u P
. Tadauma
XHMUYECKHE CBOMCTBA bu6mmoreka [JOK
Menpeneena.
22 KHCII0poAa (peakiuu https://m.edsoo.ru/ff0d461
ONEKTPOHHBIE
OKHCJICHHUS, TOPEHHE). 4
TaOIUIIBL u
[TonsTre 06 okcuaax
TUTaKaThI.
CriocoObI TToTydeHuUs DNEKTPOHHBIE
KHCIIOpOoJa B Bubnuoteka ]_[OK TaOJIAIIBI u
23 nabopaTopuu u https://m.edsoo.ru/ff0d497 = 1urakarsl.

MIPOMBIILIIIECHHOCTH.
IIpumeHeHue kucnopoaa

a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TemnoBoit a3 ekt
XMMHYECKON peaKiu,

ONEKTPOHHBIE
TaOJINLIBI u

MIOHSTHUE O bubnmoreka [JOK IJIaKaThl.
24 TEPMOXHUMHUYECKOM https://m.edsoo.ru/ff0d479
yPaBHEHHH, DK30- U 0
HAOTEPMHUYECKUX
peaKuusax
Tomnuso (HedTh, yromib DIIEKTPOHHBIE
bubmuoreka [JOK
U MeTaH). 3arpsi3HEHUE TaOMUIBI |
25 https://m.edsoo.ru/ff0d4c4
BO3/lyXa, CIIOCOOBI €r0 a IUTaKaThl.
IIPEOTBPALLECHUS B
DIIEKTPOHHBIE
TaOJINLIBI u
[IpakTuueckas padora No IUTaKaThl.
3 no teme «llonyuenue u bubmorexa HOK Hudposas
26 https://m.edsoo.ru/ff0d4ae
coOupaHHe KHCI0pOa, ” naboparopus 1o
W3YyYEHHUE €r0 CBOMCTB) B XAMUHU.
Xumuyeckas
nocyza.
HNHrepakTuBHAs
Tabiuua
Bomopon — anemeHT u bu6mmoreka [JOK
Menneneesna.
27 MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd
DIIEKTPOHHBIE
Haxoxenue B Ipupoie 0
TaOIUIBl |
TUTaKaThI.
dusznyecKue u HNuTepakTrBHAs
. bubmuoreka [JOK
XUMHUYECKHUE CBOWCTBA Tabnuia
28 https://m.edsoo.ru/ff0d4dd
Bojopoxa. [Ipumenenue Meneneena.

BOZIOpOJIA

0

ONeKTPOHHBIE



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

TaOJIULIBI u

TJIaKaThl.
bubmmoreka [IOK DJEeKTPOHHBIE
[TonsiTHe 0 KHUCIIOTax U

29 https://m.edsoo.ru/ff0d50d =~ Tabmuusl  u

COJISAX
2 IUIAKATHI.
CriocoObI moTydeHust bubmuoreka [JOK DJIEKTPOHHBIE

30 BOJIOpO/a B https://m.edsoo.ru/ff0d4dd TaOMUIBI |

naboparopun 0 IUTAKATHI.
DIIEKTPOHHBIE
TaOJINLIBI u

[IpakTuueckas paborta No TJIaKaThl.

31 4 no teme «llomyuenue u bubnunoreka [JOK Hudposas
coOupaHue BOI0po/a, https://m.edsoo.ru/ff0d4f42 = maGopaTopus mo
W3Yy4YEHUE €ro CBOMCTBY XUMUH.

XumMmudeckas
nocyna.
7 & bubnunoreka [JOK DIEKTPOHHBIE
Mounsipablii 00BEM razos.

32 https://m.edsoo.ru/ff0d542 ~ Tabmuuel  u

3akoH ABorajapo

[ IUIAKaTHI.
Brruncnenus o6bpéma, DIEKTPOHHBIE
KOJINYECTBA BEILIECTBA bu6mmorexa [IOK TaOIHUIIBI u

33 ras3a 1o ero H3BeCTHOMY https://m.edsoo.ru/ffod55a IUIAKATHL.
KOJIMYECTBY BEILECTBA 0
Wik 00bEMY
Brruncnenus 00bEM0B DIEKTPOHHBIE
ra3oB 10 YPaBHEHUIO bubnnoreka [JOK TaObIUIBl U

34 peakuu Ha OCHOBE https://m.edsoo.ru/ff0d570 TJIaKaThI.

3aK0HA 00 BbEMHBIX
OTHOIIIEHUH T'a30B

8



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

duznueckue u

bu6mmoreka [JOK

ONEKTPOHHBIE

35 XUMHUYECKHE CBOICTBA https://m.edsoo.ru/ff0d587 TaOIULIBL u
BOJIBI a TJIaKaThl.
CocTaB OCHOBaHMI. bubnuoreka [IOK ONEKTPOHHEIE
36 [TonsTre 06 https://m.edsoo.ru/ff0d59e TaONUIBI |
HHIMKATOPaX 2 TUTAKATBI.
Boga xak pactBopuTenb. DIIeKTPOHHBIE
Haceimennsie u TaONMMIBI |
HEHACHIIICHHBIC bubmnorexa [IOK IJIaKaThl.
37 https://m.edsoo.ru/ff0d5b4
pactBopbl. MaccoBast 0
JI0JIS BEILIECTBA B
pacTtBope
[IpakTuueckas padota No Hudporas
5 o Teme naboparopus 1o
«IIpurorosienne bubanoreka [JOK XUMHH.
38 PacTBOPOB ¢ https://m.edsoo.ru/ff0d5eb XuMHuUecKas
ONpeeaEHHON MacCOBOU a nocyna.
JI0JIEW PaCTBOPEHHOTO
BEILIECTBAY
KonTponbnas padora bu6nuorexa [IOK
39 No2 o teme «Kucmopo. https://m.edsoo.ru/ff0d634
Bonopoa. Boga» 2
OKcHOBI: COCTaB, Bu6moreka LIOK DIIEeKTPOHHBIE
40 KJTaCCU(UKAIINS, https://m.edsoo.ru/ff0d664 TaOIUIIBL u
HOMEHKJIaTypa [ IJTaKaTEL.
[Tonydenue u DNEeKTPOHHBIE
XUMHUYECKHE CBOKMCTBA bubmmorexa [TOK TaONMUIBI |
41 https://m.edsoo.ru/ff0d664

KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUIOB

€

T1J1aKaThlI.



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHoBaHUA: COCTaB,

bu6mmoreka [JOK

ONEKTPOHHBIE

42 Kiaccudukanms, https://m.edsoo.ru/ff0d67c TaOIULIBL u
HOMEHKJIaTypa a ILTAKaThL.
[Tonyuenue u bubanoreka [IOK DIIEKTPOHHBIE

43 XUMHAYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67c TaOIUIIBL u
OCHOBaHUU a IJ1aKaThl.
Kucnotsl: cocras, DIJIEKTPOHHBIE

44 KJIaCCU(UKAIIHS bubmnorexa [IOK TaOJIUIIBI u

’ https://m.edsoo.ru/ff0dfee2
HOMCHKJIATypa [UIAKATEL.
[Tonyuenue u DIIeKTPOHHBIE
45 XUMHUYECKHE CBOICTBA Eubmiorexa OK TaOJINLIBI u
https://m.edsoo.ru/ffOdfee2
KHCIOT ILTAKaThL.
Conu (cpennue): DIIEKTPOHHBIE
bubmuoreka [JOK
HOMEHKJIATypa, CIIOCOObI TaOIUIIBL 51

46 https://m.edsoo.ru/00ad947
MOJTyYeHUs, XUMUYECKUE 4 ILTAKaTHL.
CBOICTBa -

[IpakTuueckas padora Ne ONEeKTPOHHBIE
6. Pemrenne TaOIUIIBL 51
JKCIIEPUMEHTAIBHBIX bu6mmorexa [IOK IJ1aKaThI.

47 3a7a4 o TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPTaHHYECKUX
COETUHEHUN )

I'enernueckas cBsA3b DNEeKTPOHHBIE
MEX1y KIaccaMu BrbmroTera IOK TaOIUIIBL 51

48 https://m.edsoo.ru/00ad9a5
HEOPTaHUYECKUX 0 ILTAKaTHL.
COETUHEHUN =

49 O6o06menue u bu6moreka [IOK DJEeKTPOHHBIE

cUCTeEMAaTH3alusd 3HaAaHUN

https://m.edsoo.ru/00ad9cbh

TaOJIULIBI u



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

2 IUIAKATEIL.
KontponpHas padora
" bu6mmoreka [JOK
Ne3 o Teme "OcHOBHBIC
50 https://m.edsoo.ru/00ad9el
KJIACChl HEOPTaHUYECKUX .
coequHeHnn" B
[TepBbie MONBITKH DJIEKTPOHHBIE
KJIacCU(PUKAIHH bubmuoreka [JOK TaOIUIIBL u
51 XUMHUYECKHUX DJIIEMEHTOB. https://m.edsoo.ru/00ad9off IUIAKaTEL.
[TonsTHe 0 rpynmax a
CXOJIHBIX 3JICMCHTOB
HNuTepakTrBHAs
[Tepuoanueckuii 3aKoH U Tabnua
bubmuoreka [JOK
[lepuoanueckas cucrema Menneneena.
52 https://m.edsoo.ru/00ada52
XUMHUYCECKHUX DJIEMEHTOB c DIIEKTPOHHBIE
. . Menneneena B TaOJINIIBI u
TJIaKaThl.
HNHrepakTuBHas
Tabauia
IIepuonsl, rpymnmsl bubmorexa [JOK Meneneena
53 ’ ’ https://m.edsoo.ru/00ada52 ]
TTOATPYTIIIBI c DNEKTPOHHBIC
B TaOJINIIBI u
TJIaKaThl.
WNHTtepakTuBHAs
Tabauma
CtpoeHue aTOMOB. bubnmnoreka [JOK
Menneneesna.
54 CocraB aTOMHBIX s1IEP. https://m.edsoo.ru/00ada34
DIIEKTPOHHBIE
W30TOIEI 2
TaOIULIBL u
TJIaKaThl.
55 CtpoeHue 3JIeKTPOHHBIX bubmuoreka [JOK HHuTepakTuBHas



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

56

57

58

59

60

000JI04EK aTOMOB
9JIEMEHTOB
[Tepuonuueckoit
cuctemsl /1. H.
Meunneneena

XapakTepucTuka
XHMHYECKOI'0 dJIEMECHTAa
10 €0 ITOJIOKEHHIO B
[Tepuonuueckoit
cucteme /1. .
Menaeneena

3HaueHue
[Tepnoamnueckoro 3akoHa
JUISL Pa3BUTUS HAYKH U
npaktuku. . H.
MenpeneeB — y4€HbIN,
MeJaror ¥ rpaxkJIaHuH

PesepBHbIii YPOK.
O06o0enue n
cucTeMaTH3alys 3HaHU
/ Beepoccuiickas
IpoBepoyHas pabora

KonTponbHas pabota
Ne4 o teme «Ctpoenue
aToMa. XuMH4ecKas
cBs3b» / Beepoccwniickas
IpoBepoyHas pabora

3J'IeKTpOOTpI/II_[aTeJ'ILHOCT
b aTOMOB XUMHUYCCKUX

https://m.edsoo.ru/00ada6b
c

bubmuoreka [JOK
https://m.edsoo.ru/00ada82
4

bubmuoreka [JOK
https://m.edsoo.ru/00ada96
e

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33
C

bu6mmorexa [JOK
https://m.edsoo.ru/00adb48
6

bu6mmorekxa [IOK
https://m.edsoo.ru/00adaab

tabauna
Menneneena.
DIJIEKTPOHHBIE
TaOJIUIIBI n
IJIAKATHL.

HNHurepakTuBHAs
TadIMuIa
Menneneena.
DIIEKTPOHHBIE
TaOJINLIBI u
IJIAKATHL.

HNuTepakTrBHAs
Tadimua
Menneneena.
ONEKTPOHHBIE
TaOMUIBl |
TUTAKaTHI.

HNHurepakTuBHas
TabmuIa



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8

SIIEMEHTOB 8 MeHeneesa.
DJIEKTPOHHBIE
TaOMUIBI |
TUTIAKAaTBI.
bubmmoreka [IOK DJEeKTPOHHBIE

Nonnag xummueckas

61 https://m.edsoo.ru/00adac3 TaOIUIIBL u
CBA3b
4 MJIAKAThI.
bubnuoreka [IOK DJEeKTPOHHBIC
KoBasienTHas nonsipHas
62 https://m.edsoo.ru/00adaab = Tabmumel  u
XUMHAYECKAs CBA3b
8 MJIaKaThl.
KoBanentnas bubmmoreka [JOK DIIEKTPOHHBIE
63 HETIOJISIPHAs. XUMHYECKas https://m.edsoo.ru/00adaab = Tabmuuel U
CBSI3b 8 IJIAKaThI.
bubmmorexa [IOK DJEeKTPOHHBIE
64 CrelneHs OKUCIEHUS https://m.edsoo.ru/00adae2 TaOIUIIBL u
8 MJIAKaThI.
OKHUCIIUTEIILHO- bubnuorexa [IOK DIEeKTPOHHBIE
65 BOCCTaHOBHTEIILHEIE https://m.edsoo.ru/00adb07 = TaOIUIIBI u
peakuuu 6 ILTAKaTHL.
bubnunoreka [JOK DNEKTPOHHBIC
OKuciIuTeny u
66 https://m.edsoo.ru/00adb07 = Tabmumel  u
BOCCTAHOBUTEIN
6 MJIAKATHI.
PezepBHbIit ypoK. DIEKTPOHHBIE
O0600mIeHne 1 TaOJINIIBI u
. bubmuoreka [JOK
CHCTEMATH3aLUs 3HAHUI IUIAKATHL.
67 https://m.edsoo.ru/00ad9cb

o Teme «CTpoeHune
aToMa. XUMHUYECKast
CBA3bY»

2



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

PesepBHBIii ypOK.

bu6mmoreka [JOK

ONEKTPOHHBIE

68 O06001IeHNEe 1 1 https://m.edsoo.ru/ff0d61c TaOJINLIBI u
CUCTEMATHU3ALU 3HAHUI 6 [UIAKATEI.
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE OoOopynoBanue
Ne Hara uudgposbie HeHTpa
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTelbHbIE «Touka
padoThI padoThI
pecypchl pocTta»
[Tepuoanueckuit NuTtepakTuBHas
3aKO0H. Tabimua
[Iepnognueckas 1 bubnuoreka [JOK Meneneesa.
CHUCTEMAa XUMUYECKHUX https://m.edsoo.ru/00adb5% = DnekTpoHHBIC
anemenTos /I. W. TaOJIUIIBI u
Menneneena IIJIaKaTBhI.
HNuTepakTrBHAs
3aKOHOMEPHOCTH B
. Tadiuna
W3MEHEHUU CBONCTB
N HMIECKIX 1 bubmmorexa [JOK Meneneena.
https://m.eds00.ru/00adb6b6 = DnexkTpoHHbIE
AJIEMEHTOB TMEPBBIX
; TaOMUIBl |
TPEX MEPUOOB
IJIaKaThl.
Knaccudukanus u DNEeKTPOHHBIE
HOMEHKJIaTypa 1 bubnuoreka [JOK TabIuUbl U
HEOPTaHUYECKUX https://m.edsoo.ru/00adb7e2  makaTsl.
BEIIIECTB
Bunasl xumnueckoi DIEKTPOHHBIE
CBSI3H U TUIIBI 1 bubmuoreka LJOK TabIUUbBl U
KPUCTaJUIMYECKUX https://m.edsoo.ru/00adbac6 = mmakatsl.
peLEToK
KonTponsHas pabora
Nel mo Teme 1 1

«IToBTOpEHUE U



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

yrayOleHne 3HAaHUIA
OCHOBHBIX Pa3/IelioB
Kypca 8 kiacca»

Knaccudukanus
XUMHYECKHUX PeaKui

bu6nuoreka [IOK

ONEKTPOHHBIE
TaOIUIIBL u

0 10 Pa3IM4HbIM https://m.edsoo.ru/00adbch0 = makatsl.
IpU3HaAKaM
[TonsiTHe o ckopocTH ONEKTPOHHBIE
XUMHUYECKON TabIULbBl U
7 peakuuu. [lonsarue o bubnmnorexka HOK IJTaKaThl.
TOMOT'€HHBIX U https://m.edsoo.ru/00adbe9a
reTepOreHHbIX
peaKkuusax
ITonsTue o DIIEKTPOHHBIE
XUMHYECKOM TabIUUbl U
PaBHOBECHH. IUTaKaThl.
8 Saaizzgiimmme bubmuorexa [JOK
. https://m.edsoo.ru/00adc28c
XUMHUYECKON PEAKIINU
Y TI0JIO’KEHUE
XUMHYECKOTO
paBHOBECHS
OxucnauTenpHo- ONEKTPOHHBIE
9 BOCCTaHOBUTEJIbHBIE bubmmorexa LIOK TaOIMIBl U
https://m.edsoo.ru/00adcade
peaxkuuu IUTIaKaTHI.
Teopus DIIEKTPOHHBIE
10 IIEKTPOJINTUUECKON bu6muoreka [JOK TabIUIBl U
JIUCCOLTUAIINH. https://m.edsoo.ru/00adcd68 = mnakaTkl.

CunbHble U ciadble



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

AIEKTPOIUTHI

HoHHbIe ypaBHEHUS

bu6nmoreka [IOK

DJIEKTPOHHBIE

11 TaONUIBI |
peakuuin https://m.edsoo.ru/00add448 o
IUTaKaThl.
DIIEKTPOHHBIE
XUMHYECKUE P
. TaOJIULIBI u
CBOICTBA KUCIIOT U
i bubmumoreka LIOK TIARATRL
OCHOBaHUU B CBETE u
12 . Hudposas
MIPEJICTaBICHHUIA 00 https://m.edsoo.ru/00add5d8
. XUMHAYECKast
AIIEKTPOJINTUUECKON
naboparopus
JUCCOLIMALIUU
(maruuk pH).
XuMHYecKue DNEeKTPOHHBIE
CBOMCTBA COJIEN B TabIULbBl U
13 CBETE MPEACTABICHUI bubnuoreka [JOK IIJIAKaTBhI.
00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKOMN
JUCCOLMALNU
DNEeKTPOHHBIE
[TonsiTHe o rugponuse bubnuoreka [JOK
14 . TaOMuIBl |
conen https://m.edsoo.ru/00add9d4
IUTaKaThl.
O6o61eHne u DJEeKTPOHHBIE
15 CHUCTEeMaTH3alUs bubmmorexa [JOK TaOMUIBI |
. 1 https://m.edsoo.ru/00addd12 1
3HAHWH IJIaKaThlI.
[IpakTuueckas pabora DJEeKTPOHHBIE
16 No 1. «Pemenue bubnmnoreka [JOK TaONMUIBI |
OKCIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa =~ makaThl.
3a1a4»
17 KonTtponsHas padora bu6muoreka [JOK

Ne2 110 Teme

https://m.edsoo.ru/00addecO
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«INEKTPOIUTUYECKAS
JUCCOLIMAITHS.
XUMUYECKUE peaKInu
B PacTBOpax»

Ob6mas WnuTepakTuBHas
XapaKTEepUCTUKA TadymIa
18 TaJIOreHOB. bubnmoreka [JOK Menieneena.
XuMuyeckue https://m.edsoo.ru/00addfe2 = DnekTpoHHbIE
CBOICTBa Ha mMpUMepe TaOMUUBl |
xJopa IUTaKaThl.
HNHrepakTuBHAs
XJI0pOBOAOPO/I.
Tadimua
ConsiHas Kucnora,
19 S bu6mmoreka [IOK Menpeneena.
. https://m.edsoo.ru/00adel04 = DieKTpOHHBIE
CBOIICTBa, MOJIyYEHUE,
TaOIUIIBL u
MIPUMEHEHUE
TJIaKaThl.
HNHrepakTuBHas
TabnuIa
Menpaeneesa.
[TpakTiueckas pabota
ONEKTPOHHBIE
Ne 2 o Teme
20 «TTOAVICHIE COTHON bubmmorexa [JOK TaOMUIBl |
v https://m.edsoo.ru/00ade348  makaThbl.
KHUCJIOTBI, U3y4eHUE
. o Hudposas
e€ CBOMCTB»
naboparopus
0 XUMHH
(maruuk pH).
Breruncnenus no DIIEKTPOHHBIE
21 ABHCHUSM bubmorexa TIOK TaOJIUIIBI u
yp https://m.edsoo.ru/00ade488
XUMHUYECKHUX TJIaKaTHI.



https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade488

pEaKLHnii, €CII OJIUH
U3 PearcHTOB JIaH B
N30BITKE

HNHurepakTuBHas
Oo6mas Tabnua
99 XapaKTEPUCTUKA bubnmoreka [JOK Menpeneesa.
snemeHnToB VIA- https://m.edsoo.ru/00ade64a = DEeKTPOHHBIC
IpYIIIBI TabIUUBl U
IUIaKaTB.
AmoTponHbie WHuTepaxkTuBHas
MOTU(PHUKAIIH CEPHI. Tabyuua
Haxoxnaenue cepol 1 Menneneena.
23 e€ coeqMHEHN B bubnmorexa IOK DJIEKTPOHHBIE
https://m.edsoo.ru/00ade64a
IpUpoJe. TabIUUBl U
XuMuyeckue IUIaKaTBl.
CBOMCTBA CEpBI
HNHrepakTuBHas
CepoBogopon, Tabnuia
24 CTPOEHHE, bubnuoreka [JOK Meneneesa.
dusnueckue u https://m.edsoo.ru/00ade802  DnekTpoHHbIE
XUMHUYECKHE CBOMCTBA TabIuUbl U
IJIaKaThlI.
Oxcuppl cepsl. WnTepakTuBHas
CepHnas kucnora, Tabiuia
o5 dusnueckue u bubmuoreka [JOK Menpeneesa.
XUMUYECKHE https://m.edsoo.ru/00adea28 @ DnekTpoHHBIE
CBOMCTBA, TaOJIUIIBI 51
pUMEHEHNE IJIaKaThlI.
26 XuMuyeckue bubmmoteka [JOK ONEKTPOHHBIE



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

pCaKknunu, JCKAIHC B

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

TaOJIULIBI u

OCHOBE IUTaKaThl.
MIPOMBIIIIIEHHOTO
croco6a Moy4eHus
CEpHOM KHUCIIOTBHI.
XUMHUYECKOE
3arpsi3HeHue
OKPYKaroIle cpebl
COCIMHEHUSIMH CEPBI
HNuTepakTrBHAs
Brruucnenue Tabyuna
97 MacCOBOH 10U 1 bubnnoreka HOK Meneneesa.
BBIXOZA IPOJLYKTA https://m.edsoo.ru/00adec8a = DneKTpOHHBIE
peakuuu TaOMuIBl |
TUTaKaThl.
Ob6mas WHuTepakTuBHAs
XapaKTepUCTHKA Tabiuua
aneMeHToB VA- Meneneesa.
28 IPYIIBL. A30T, 1 bubmuotexa [JOK DIEeKTPOHHBIE
pacnpocTpaHEeHHE B https://m.edsoo.ru/00adeea6 = Ttabmuubl U
npupoe, puzndeckue TUTaKaThl.
U XUMHUYECKHE
CBOMCTBA
AMMHaK, ero DIIEKTPOHHBIE
buznueckue u TaOIUIIBL u
29 XUMUYECKHE 1 Bubmmorexa [IOK IJIaKaThl.
. https://m.eds00.ru/00adf004
CBOWCTBA, MOJyYCHHE
U TIpUMEHEHUE
30 [TpakTrdeckas padbora 1 bubmoreka [JOK DNEeKTPOHHBIC



https://m.edsoo.ru/00adec8a
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Ne 3 mo Teme
«ITonyuenue
aMMHaKa, H3y4CHHE
€ro CBOMCTB)

A3oTHas KHCIO0Ta, €€

https://m.edsoo.ru/00adf180

bu6nuoreka [IOK

TaOUIBI |
TUIaKAaTBI.
Hudposas
nabopaTopus
10 XMMUH.

ONEKTPOHHBIE

31 Pusiaeckue 1 . https://m.edso0.ru/00adf306 TabMuLEL M
XUMHUYECKHE CBONCTBA IUTaKaThl.
Hcnons3oBanue ONEeKTPOHHBIE
HUTPATOB U COJIEU TaOJINIIBI u
aAMMOHHSI B KQ4eCTBE TUTAKATEHI.
MUHEPATBHBIX

30 - bubnnoreka IIOK

https://m.edsoo.ru/00adf518
XUMHUYECKOE
3arpsi3HeHue
OKPYKaIOIEH Cpebl
COCIMHEHUSIMH a30Ta
®dochop. Okenn WNuTepakTuBHAsS
docdopa (V) u Tabnuia

33 docdopHas kucnora, bubnmnoreka [JOK Menpeneena.
busndeckue u https://m.edsoo.ru/00adf68a  DnexTpoHHBIE
XUMHUYECKHE TaOIMIBI |
CBOICTBA, MTOJTy4YECHHUE TJTaKaThI.
Ucnonb3oBanue DNEeKTPOHHBIE
docdaroB B kauecTBe TaOMUIBI |

34 MUHEPATIBHBIX bubmuoreka [JOK IJIaKaThlI.
yIOOpeHMIA. https://m.edsoo.ru/00adfc20
3arpsi3HEeHUE

MIPUPOTHON Cpebl



https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00adf68a
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docharamu

HurepakTrBHas
Yraepon,
TadymIa
acIpOCTpaHCHHE B
35 E u IZ)/:[e p(bmnqecxne D yenaecena.
PHPOJIE, https://m.edsoo.ru/00adfd9c = DnekTpoHHbIE
1 XUMHYECKHE
. TabIuIBl U
CBOMCTBA
TJIaKaThl.
Okcuapl yraepojaa, ux WurtepaktuBHas
dusnueckue u Tabyuna
XUMHUYECKHUE Menpeneena.
CBOICTBA. bubnmnorexka HOK DNEKTPOHHBIE
36
DKOIOTrHYECKHE https://m.edsoo.ru/00adfebe TaOIUIIBL u
po0JIeMBI, TJIaKaThl.
CBSI3aHHBIE C OKCHIOM
yrinepoaa (1V)
ONEeKTPOHHBIE
YronbHas KACJIOTa U bubmmoreka [IOK
37 . TaOMMIBl U
eé conu https://m.edso0.ru/00ae006¢
TJIaKaThl.
DIIEKTPOHHBIC
[IpakTuueckas padbora P
TaOJIUIIBI u
Ne 4 o Teme
"Tomvaere TIJIaKaThl.
" bu6mmoreka [JOK Hudposas
38 YIJIEKUCIIOTO Ta3a.
https://m.edsoo.ru/00ae027e = nmaGopaTopus
KauecTBenHnas
10 XUMUHU.
peakius Ha KapOoHaT-
" XumMmuyeckas
HOH
rnocya.
IIepBoHavasbHbIE HNHurepakTuBHas
39 HOHATUS 00 bubmmorexa TIOK Tabnauma
https://m.edsoo0.ru/00ae054e
OpPraHUYECKUX Menpaeneesa.



https://m.edsoo.ru/00adfd9c
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BC€IICCTBax KakK O

ONEKTPOHHBIE

COCAUHCHHIX TaOIUIBl U
yriepoja IIJ1aKaThl.
HNHurepakTuBHas
Tabnua
40 Kpemuuii u ero bubmmoreka [IOK Menpeneesa.
COEIMHEHUS https://m.eds00.ru/00ae080a = DieKTpOHHbIE
TaOJINLIBI u
IIJIaKaThl.
[IpakTudeckas padora DIIEKTPOHHBIE
Ne 5. Pemienue TaOJIUIIBI u
AKCTICPUMECHTATBHBIX IIJIaKaThl.
41 3a7a4 [0 TEME bubmmorexa HOK
N https://m.edso0.ru/00ae0bf2
«Baxwneimme
HEMEeTaJUTbl U UX
COCTUHCHUS
KonTponbnas pabota
Ne3 o Teme
42 «Baxneiue bubmorexa LOK
https://m.edsoo.ru/00ae0e18
HEMEeTaJUTbl U UX
COCTUHCHUS
Oo6mas WNuTepakTuBHAsS
XapaKTepUCTHKA Tabnua
XUMHUYECKHX Menneneena.
43 JJIEMEHTOB — bubmuoreka [JOK ONEeKTPOHHBIE
METaJJIOB. https://m.edsoo.ru/00ae103e = TaOIUILIBI nu

Merannuueckas cBsI3b
U MeTaJUInYecKas
KpUCTAJUTMYECKas

T1J1aKaThlI.



https://m.edsoo.ru/00ae080a
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peLIETKa.
dusnueckue
CBOIICTBAa METAJUIOB

HNHurepakTuBHas
XUMHYECKHE
" TadIHIa
CBOIiCTBa METAJIIOB.
44 DIEKTPOXUMHYUECCKHUIA bubmorexa LOK Mengpencena.
p 8 https://m.eds00.ru/00ae1156 = DmeKTpOHHBIE
PAI HAPSHKCHUI
TaOJINLIBI u
METAILIOB
ILTAKaThL.
O6mrme cnocoOsr DJEeKTPOHHBIC
MOJTYyYECHHS] METAJLJIOB. TaOMUIBl |
CmutaBbl. Beranciaenust ILTAKaThL.
45 110 YPaBHEHUSIM bubnmnorexka HOK
XUMHYECKHUX https://m.edsoo.ru/00ae1156
peaxiui, ecu ouH
U3 PearcHTOoB
COJICPKUT IPUMECH
ONEKTPOHHBIE
46 [TonsiTue o Koppo3uun bu6nuoreka [IOK Y S— "
METaJJIoOB https://m.edso0.ru/00ae1278
ILTAKaTHL.
WNHTtepakTuBHas
TabnauIa
47 Il{et04HbIe MeTAMTH bubnuotexa [JOK Menpeneesa.
https://m.edsoo.ru/00ael4b2 = DneKTpOHHbIE
TaOIUIIBL u
IUTAKaThEl.
Oxkcupasl 1 DJIEKTPOHHBIE
but6mmoreka [IOK P
48 TUAPOKCHUIbI HATPUS U TaOIULIBL u

Kajausa

https://m.edsoo.ru/00ae14b2

IIJ1aKaTHhl.
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HNHrepakTuBHas

Tabauia
[llenoyno3zeMenbHbIS
49 METAITBI — KaTbIHii 1 bubmuorexa [JOK Menpeneena.
. https://m.edsoo.ru/00ael5e8 = DieKTpOHHBIE
Maruui
TaOIULIBL 51
IJIAKATHL.
. DIIEKTPOHHBIE
Baxneiimme bubnnoreka IIOK
50 TaOJINLIBI u
COCIMHEHUS KaIbIIUI https://m.edsoo.ru/00ael5e8
ILTAKaThL.
HNHrepakTuBHAs
TabauIa
O06o0061IEHNE U
Menneneena.
51 cUCTEMAaTU3alUA
. DJIEKTPOHHBIE
3HAHWI
TaOJIULIBI u
ILTAKaTHL.
JKécTroCTh BOIEI 1 DNEKTPOHHBIC
52 CIIOCOORI €€ bubmmorexa HOK TaOIUIIBL 51
https://m.edso0.ru/00ae1886
yCTpaHEeHHs ILTAKaTHL.
DNEeKTPOHHBIE
TaOJINIIBI 51
[IpakTnueckas padbora
IJIAKATEL.
Ne 6 mo Teme
s bu6muoreka [JOK Hudposas
53 JKEcTKOoCTh BOIBI U
N https://m.edsoo.ru/00aelae8 = mabGopatopus
METOMOBI €€
erpaneHs” 10 XUMUU.
yerp XumMmuueckas
rnocya.
HNHurepakTuBHas
. bubnuoteka [JOK
54 AmroMuHui Tabnauma

https://m.edsoo.ru/00aelc64

Menneneena.
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ONEKTPOHHBIE
TaOJINLIBI u

ILTAKaThL.
AmdorepHbie ONEKTPOHHBIE
55 CBOICTBa OKCHA U bubmorexa LIOK TaOJIHUIIBL u
https://m.edso0.ru/00aelc64
TUAPOKCUIA IJIAKATEL.
HurepakTrBHas
TabauIa
Bbubnuoreka 1IOK Menpeneena.
56 Keneso 1
https://m.eds00.ru/00aeld86 = DneKTpOHHbIE
TaOJIUIIBI 51
ILTAKaThL.
OKcHUIbI, TUAPOKCHIBI DIIEKTPOHHBIE
57 U COJIU menesz (1 n bubmmorexa [JOK Ta6nmlzm u
https://m.edsoo.ru/00ae35e6
xenesa (1) IUTaKaThl.
HNHrepakTuBHas
TabauIa
0O00011eHue u
Menneneesna.
58 CHCTEMATH3AIIH
. DNEeKTPOHHBIE
3HAHUN
TaOJINIIBI 51
IJIAKATEL.
[TpakTnueckas pabota DIIEKTPOHHBIE
Ne 7. Pemenne TaOIUIIBI nu
IKCIIEPUMEHTAITLHBIX IUTAKaThEl.
59 SAMAY TT0 TeMe bu6mmoreka [IOK
. https://m.edso0.ru/00ae3de8
«Baxueiinime
METAJUIBI U UX
COEIMHEHMSDY
60 Breraucnenus mo bubmuorexa [JOK HHuTepakTuBHas
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61

62

63

64

65

YPaBHEHHUAM https://m.eds00.ru/00ae1750  tabamia
XUMHYECKHUX Menpeneena.
peakui, eciii OJauH DIIEKTPOHHBIE
13 pearcHTOB JIaH B TaOJIUIIBI u
M30BITKE WUJIN IIJIaKaThI.
COJICPKUT IPUMECH.

Brrunciaenus

MacCOBOM J10JIU

BBIXO0/Ia TTPOJIYKTA

peakiuu

O6o006menne u DJEeKTPOHHBIC

CUCTCMaTHU3al A
3HAHUH

KoHTposbHas padota
Ned o Teme
«Baxxneinmme
MCETAJIJIBI U UX
COCIMHCHUS

BemtecTBa n
MaTepHuabl B

OBCE€IHEBHON KU3HU

YCIO0BCKa

XUMHUYECKOE
3arpsi3HEHUE
OKpYKAaroIle cpebl

Poip xumuu B

bu6nuoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6nuoreka [IOK
https://m.edso0.ru/00ae4270

Bbubnuoteka LIOK

TaOJIALIBI u
[LUIAKATHI.

ONEKTPOHHBIE
TaOIUIIBL u
TUTaKAaTBI.

HNHrepakTuBHas
Tabnuia
Meneneesa.
DIIEKTPOHHBIE
TaOMUIBI |
IJIaKaThlI.

ONEKTPOHHBIE
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pelieHrn https://m.eds00.ru/00ae4270 = Tabnuisl U
9KOJIOTUYECKUX IUIAKAaTBl.
npodiem
HNHurepakTuBHas
PesepBHbIii ypoOK. Tabmuma
66 O6o0menue n 1 Bu6mmoreka LIOK MeHneneesa.
cucTeMaTu3anus https://m.edsoo.ru/00ae0d0a = DneKTpOHHbIE
3HaHUHI TabIUUBl U
IUIaKaTB.
HNHrepakTuBHAs
PesepBHbli ypoK. Tabyuua
O06o0061eHne u bubnnorexka HOK Menpeneesa.
67 1
cucTeMaTu3alus https://m.edsoo.ru/00adb33c = DnekTpoHHbIE
3HaHUI TabIUUBl U
IUIaKaTBl.
WNHrepakTuBHas
PesepBHbIi ypok. Tabnuia
68 O6o61eHne u 1 bu6mmoreka [JOK Menieneena.
cucTeMaTu3alusl https://m.edsoo.ru/00ad9ch2 = SnekTpoHHBIE
3HaHUHI TabIMUBl U
ITaKaThl.
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

8 KUIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATHA»

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAas Mmacca, MaccoBas J0Js XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKALMAg  peaKIHil:  peakuuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIMW 3aMEIICHHs, peaknud OoOMeHa, JK30- U
SHAOTEPMUYECKUE PEaKIHUU, TeroBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBas J10JI BEIIeCcTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PaCTBOPE

1.2

13

14

1.5

I/IJ'IJ'II-OCTpI/IpOBaTI) B3aUMOCBSI3b OCHOBHBIX XWUMHUYCCKUX HOHSITI/Iﬁ n
MPUMEHSATH 3TU MOHATHUS IPU ONMKUCAHUM BEIIECTB U UX MPEBPAIICHUI

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUS (OpMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICI  3aKOHOB  COXpPAHEHUS MAacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YYEHHs, 3aKOHa
ABoraapo

OTpEeeNiTh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX

COETUHEHUIX

1.6

1.7

KJIaCCU(UIUPOBATh XMUMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAacchl

BC€IICCTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (opMmylie

COEIMHEHMS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE




1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeaCTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

2.2

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSTHH: OKCH I,
KHcCJj0Ta, OCHOBaHHUEC, COJIb

OnmpeACIIATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJ1accy

COeMHEHUH 1o Gopmynam

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XMMHUYECKOW TIOCYlAOH W
1abopaTOpHBIM 00OpYIOBaHHEM, a TaKXKe IpaBWIIaM OOpaIIeHus C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILECTBA, INIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 1O
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYed M KUCIOT C TOMOIIBIO

UH/IMKAaTOpPOB (JIakMycC, (eHOIPTAICHH, METUIIOPAHXK U APYTHE)
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PaCKphIBaTG CMBICII OCHOBHBIX XHMHUYCCKHX TOHSTHM: AApO aroma,
3JICKTp0HHBII>'I clioit aToMa, aTOMHas 0p6I/ITaJ'IB, paauyc aroma,
XUMHYECKas CBA3b, IOJIsIpHAad W HCEIOJISIpHad KOBAJCHTHAadA CBA3b,
QJICKTPOOTPULATCIIbHOCTG, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYECKUE 3JICMCHTHI




3.3

3.4

ONHKCHIBATh M XapaKTepHu3oBaTh TaOnuuHyto ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pas3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTD O603H3.‘-I€HI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/II_[e
((HCpI/IO,I[I/ILIeCKaH CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHUKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apgaa dapa, 061_]_[66 qucCJio

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpECNATh  CTENEHb  OKHUCJIICHUS JJIEMEHTOB B  OWHApHBIX
COEMHEHUAX
ONpeNeNsiTh BUJ XUMHUYECKOM CBsI3W (KOBaJCHTHAs M HOHHAs) B

HCOPraHUYCCKUX COCANHCHHUAX

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo 1 XUMUYECKasT PEAKIIUSD)

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHUECKAs JUCCOLHALIMS,
peaKkIMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIJIUTETD,
BOCCTAHOBUTENIb, OKHUCJIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBsA3b  (KOBWIEGHTHas, HWOHHAf,
METaJUIN4ecKas), KPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pCaKknuun

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

IMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHHfI
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COCTaBJISITh YPAaBHEHUS! AJIEKTPOJUTUUYECKOM ITUCCOLMAIIMN KUCIOT,
mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

14

1.5

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit
MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

IlIo Ttemam: «Hemerammel M ux COCAUHCHUA» H «MeTanael U HX

COCOAUHCHUA

2.1

2.2

2.3

2.4

2.5

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CHICHU(PHIECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BELIECTB, IOATBEP)KIasi ONUCAHHE
IIpUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHMI COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3JIMYHbIX

YCII0BUAX

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
nabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IOJYYCHUIO U CO6I/IpaHI/IIO

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM IYTEM XJIOPHUI-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cuamkar, cyiabgar,
THJIPOKCUMOHBI, KaTHOHBI aMMOHHS, WOHBI M3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuMHUs 1 OKpy’Karomas cpeiar

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnoHstuil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

MPUMEHSTh OCHOBHBIE OIEpaIli MBICIUTENBHON JESTENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPUYUHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHUS

CBOMCTB BCIIECCTB M XHMHUYCCKUX peaKHHﬁ; C€CTCCTBCHHOHAYYHEBIC




METOJIbI TIO3HAHWS — HaONIOJICHUEe, W3MEpPEHUE, MOJEIHpPOBAHUE,

AKCIIEPUMEHT (peaJIbHBINA U MBICIICHHBIN )




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa

1.1

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

IlepBoHavabHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena m BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

1.3

ITousTrue o MeTOAax IMO3HAHMS B XUMUH. UNCTHIC BEIIECTBA M CMECH. Cnoco0n1
pasaciICHus cMmecen
ATOMBI W MOJICKYIJIBI. Xnumuaeckne 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

1.5

1.6

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBast OISl XMMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

KonnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam
XUMUYECKHUX COCAUHEHUN

®u3nyeckue U XMMUYECKUE SBJIICHHMS. XMMHUYECKAsl PEaKUus U €€ MPU3HAKH.
3aKOH COXpaHEHHs Macchl BEeIIeCTB. XMMUYeckue ypaBHeHus. Kinaccudpukarms

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYJ0H, C MpaBUjIaMu
paboTel B saboparopun U npuémMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BELIECTB, HaOmoJeHne (u3ndeckux (IJIaBleHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKHX  (TOpeHHe CBEeYM, [MPOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIHCaHWe
MPU3HAKOB TMPOTEKaHUSd XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
ruapokcuaa menu(ll) mpu HarpeBanuu, B3aMMOJEHCTBUE Kelle3a C PACTBOPOM
commu meau(ll), n3yuenne cmocoboB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,

¢wibTpOBaHMEe, BHIIAPUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), HpoBeIeHUE




OYHCTKH HOBapeHHOfI COJINn, Ha6JIIOI[eHI/IC " OIMMCAHUC PE3YJIbTATOB NPOBCIACHUA
OIIbITa, WJUIIOCTPUPYIOIICTO 3aKOH COXpaHCHHA MACChbl, CO3JaHUC Moz[eneﬁ

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kucioponm — asnemMeHT u mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gpusndeckue M XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kucimopona. CrocoObr
MOJIy4YeHUsl KHUCIOpoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoe. O30H — aIoTponHas MoAuGUKALHs KUCIOpoIa

2.2

TernoBoit 3P PeKT XUMUIECKOH peaKIi, TEPMOXUMUIECKHE YPaBHEHHSI, 9K30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

2.3

2.4

2.5

Bonopon — anmemeHnt m mpocroe BemecTBo. Haxoxkaenue Bomopoaa B IIPHUPOJE,
¢u3nuecke M XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IOIYYEHHUS.

Kucnors! u conu
Monsipablii 00BEM ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHHSIM

®uznyeckue CcBOMCTBA BOAbl. Boma kak pactBopurtens. PacTBOpbI.
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. KpyroBopor
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKa

MPUPOAHBIX BOJI

2.6

2.7

2.8

Knaccudpukanuss Heopranmveckux coenuuennid. Oxcuabl. Knaccudukanms
OKCHJIOB: cojeoOpa3sywoimiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpasyromue. Homenknarypa okcuaoB. dusnueckne U XUMHUECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcHoBanms. Knaccudukanuss ocHoOBaHWM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHWi. PU3NYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHul. [lorydenre ocHOBaHUM

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XAMHYECKHE CBOWMCTBAa KHUCIOT. Psan aktuBHoctn MeraimoB H.H. bekerosa.

[Tomyyenue kucnot

2.9

Comu. HomeHnknartypa coseil. @U3NMYECKHE W XMMHYECKHE CBOWCTBA COJIEH.

ITonyuenue cose




2.10

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,HI/IHGHI/Iﬁ
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3.1

3.2

3.3

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, paclio3HaBaHME U H3y4YEHHE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpaIleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB W OIMCaHME HUX CBOWCTB, TNOIy4eHHe, coOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (IOpEeHHUE), B3auMOJEHCTBHE
Bozopojaa ¢ okcugom Meau(ll) (Bo3MOXKHO HUCTIOIB30BAHKE BUIEOMATEPUAIIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEINEIEHHON MAaCCOBOM NOJIEH PAaCTBOPEHHOIO
BEIIECTBA, B3aMMOJEUCTBUE BOJbl C MeTaJyIaMd (HaTpUeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPaCcTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOJECHHE HM3MEHEHUs
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMmojieiicteus okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOrO0 METaula JApPYTMM W3 pacTBopa COJIM, pELICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeime Kiacchl HEOPraHUYECKHX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIACCH(PUKAIMU XHUMUYECKUX »dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
TaJOrTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoir cucrtembl XuMHuueckux anemeHTtoB J[[.M. MeHnneneesa.
Ilepuonpl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTom®bI. BHCKTPOHBI. CTpOGHI/Ie

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

IIepuomgnueckoit cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHsA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIH

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3loB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE OIBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuu pa310KCHUA, COCI[I/IHCHI/IH)

Kon

9 KJIACC

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemectBo 1 xummnueckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUNBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMUYecKol cBsizu. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIeCTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IrCHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCIICCTB

13

Krnaccudukanys XuMu4eckuxX peakiuid Mo pa3auuHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(hdekTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHUS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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[0 YYacTUIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluy,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYCCKOH pC€aKknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOM p€akuuu MW I10JIO0KCHUEC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMHA C MUCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakumm noHHOrO OOMEHA. YCIIOBUS NMPOTEKAHUS PEAKIUi MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKiuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  IIpolecca
JUCCOLMALMM  KUCIIOT, Ienoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIHBHO-
BOCCTAHOBUTENIbHBIX PEaKLuil (FOpeHue, peakiu pas3iioKeHUs, COeINHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KAaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMeEpe XJjopa
(B3auMoielicTBUE C MeTallylaMH, HEMeTajulaMu, Iiefodyamu). XJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXOXICHUC B IIPpUPOAC

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u (hU3MUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJUPHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NIECKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHYECKUE
peakiuy, JeKalme B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxkmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPelIbl COCAMHEHUSIMH CEepbl (KHCIOTHBIC TOMKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacIpoCTpaHEHUE B IIPUPOJIE,
¢usnveckne U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero (u3M4ecKkue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakuusi Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ IOJy4EHHE,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukanuu Gocdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI0OpEeHH

2.5

Obmas xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMK, pPAacpOCTpaHEHHE B MNpupoae, (U3MUEeCKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozae. Okcuasl yriaepona,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXHUBBIC OpPraHU3MBbI,

MOJIYYCHHUC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpOGJIGMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a Tn00anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, TIJHULEpPHH, YKCyCHas
kuciora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX POJIM B HKU3HU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, TNOJYYCHHUE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuusi(1V) u kpemuueBoii kucinote. CUIUKATHI, UX UCHOJIB30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHE O00pa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O00pa3lamu
a30THBIX U GochHOpHBIX yIOOpPEHUH; MOTydYeHre, coOOMpaHue, paclo3HaBaHUe U
M3Y4YEHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMmmMoHus W ¢ocdar-uOH U U3YUYCHHE TPU3HAKOB UX TPOTEKAHWS,
B3aMMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BAaHNE BHJEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, cOOMpaHMEe, PACMO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOro Tra3a; MpOBEJCHME KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAJIBI U UX COSTUHEHUS))

MeTtanisl ¥ uxX COCAUHCHU A

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
METAUIMYECKas KpUCTAIMYECKas pelI€TKa.  IDJIEKTPOXUMHYECKHU  psif

HaIpsHKEHNUH METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. OO0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHJIbI U
TUAPOKCUABl HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

IIlemouHo3eMeNbHBICE  METaJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYeCKUe U XUMHUYECKHE CBOMCTBA
MarHus M Kaiplius. Baxuelue coequHeHus Kaiablusa (OKCHI, THIPOKCHI,

conu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoXAeHUE B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMFOMUHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB JI.1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXKJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuawl, THApoKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTyYEHUE

3.7

XUMUYEeCKUH SKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE PpE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHICTBUSl OKCHJAa KaJblud W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIOB); MTPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIUN HA HMOHBI
(Marams, Kanbhus, amomuads, nuHka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKpAIIMBAHKS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEpHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIIeHUE HKCIIEPUMEHTAIIbHBIX 3a]a4 110 TeMe «BakHelue MeTauibl U

nX COCANHCHMU

XHMHMS ¥ OKpYXaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BeliectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momois Mpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeasl [1IK. Pons xumMun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTepuajioB (CTCKHO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)




IHPOBEPSEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa

NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe ®PT'OC

1

11

1.2

[Ipencrapnenue:

0 T03HABAaEMOCTHU SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0Jractu COBpPCMECHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC S3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOACIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

Brmanenune cucteMoil XHMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BAOXHEHIINE XWMUYECKUE TOHATHUS: XUMHUYECKUW DJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, NMPOCTOE M CJIOXKHOE BEIIEeCTBO, OJHOPOAHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
p€akuuda, pPCEaKmunu COCAWMHCHUA, PCAKIUHU PA3JI0XKCHHA, PCAKIUN
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBask JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHLEHTPaLUs
BEILIECTBA B pPaCTBOPE, PO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas

opbutanb, paauyc aroMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,




2.2

2.3

XUMHYECKAs CBA3b, MEKTPOOTPULIATENBHOCTD, IIOJISIPHAs U HENOJISIpHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHAas, MeTauIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JEKTPOJIUT M HEJIEKTPOJIHUT,
DIIEKTPOJIUTUYECKAsT ~ JUCCOLMALMASA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME U  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakiHH,
CKOPOCTb XUMHUYECKOW peakumu, Kartanusarop, IIJIK, xopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHBl XMMMH: 3aKOH COXPAaHEHHsS MAacChl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA
COCTaBa, 3aKOH ABOrazpo

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAass ~ TEOpus,  TEOpHUs

BHGKTpOHHTH‘IGCKOﬁ Jucconmuanun

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

yYMEHUE MPaBUJIbHO UCIO0Ib30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEILCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHHE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M UYCJIOBCKAa U OKPY’KAIOIIYIO

MPUPOJIHYIO CPEY

3.2

3.3

3.4

YMCHHUEC HHTCIPUPOBATD XHUMHWYCCKHUEC 3HAHUA CO 3HAHHUAMHU JOPYIrux

y4eOHBIX IPEMETOB

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W Hay4HO-TIOMYJISpHas JHUTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX )51 MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC
HCIIOJIB30BaTh €€ I PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

S3bIKa XUMHH JJIs1 COCTaABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,

YpPaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMHU  XMMHYECKOU




HomeHkJatypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBSACHATH CBsI3b MOJOXKEHHA djeMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPECICHUEM JIJIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue O  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
MOJATPYIIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 YMmenue kinaccuumpoBarth:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOpraHMYEeCKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XWMUYECKUX DIIEMEHTOB, 3apsij
' MOHa
8.9 BHJ] XWUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYphl B
' COETMHEHUSIX
8.3 XapakTep Cpelbl B BOJHBIX PaCTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, Kaluil, MarHwii,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJAOPOJ], OKCHIBI U THUIPOKCHIIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), okcuasl yrnepona (1l u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U X COJIH)
93 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWMCTBA  BEIIECTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B




3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXXHOCTb MMPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUM B Pa3JIMYHbIX YCIOBHUIX

VYMeHre cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
10.3 WUTIOCTPUPYIONINX ~XMMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCISTH (IIPOBOJUTH PACUETHI):
111 OTHOCUTCIIGHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YypaBHCHUSAM XHMHUYECKUX PEAKIUH W HAXOAHUTh KOJINICCTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMH
' MoCyA0H U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy OE30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSPeIKEHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIICPUMECHTOB:
W3YYCHHE M OMHUCaHue (PU3UYESCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (U3NYECKUMH M  XUMHUYECKHUMH  SIBICHUSMHU;  OTBITHI,

WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaKklnui




13.2

HN3YUCHUC CII0C000B PasaCICHUA cMmeceit

13.3

NOJYy4eHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHUCJIOT U IIeJI0Yel

UCCTIEIOBaHNE W OMNHCAaHHE CBOMCTB HEOPraHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3YUEHHE B3aUMOJICHCTBUS KUCIOT C METaIaMH,
OKCHUIAMH  METAJUIOB,  PAacCTBOPUMBIMH U  HEPaCTBOPHUMBIMHU
OCHOBAHMSIMU, COJISIMH; TIOJIYy4YCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOIO MeTajljla JApyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIN AL, «BakHelmmme HEMETaIbl U HX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSANHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusl, KaJbIl¥s, aFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYmMmenue:

141

MNpEACTAaBIATE PE3YJIbTAThl OKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIOI[aCMBIMI/I XUMHNYCCKUMU
SABJICHUSAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMHA B MaKpO- 1 MUKPOMHPE,

0OBSACHSITH IMPpUYUHBI MHOT 006pa31/151 BCIICCTB




INEPEYEHD 2JIEMEHTOB COIEP KAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKUX
' 351eMeHTOB. [IpocThie U C0XKHbIE BELIECTBA.
13 Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAs AaTOMHas Macca.
14 OTtHOcHUTENBbHAS MOJIEKYJIsIpHas Macca. MaccoBas J0Jsl XMMUUYECKOIO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Moinb. Mousipaas macca. Mousipabiii 00bEM  Ta30B.
' B3anMocBsI3b KOJIMUECTBA, MAacChl U YUCIIA CTPYKTYPHBIX €MHUI] BELIECTBA
16 dusnuecKkue U XUMHUUYECKHE SIBICHUSA. XUMHUECKas peakuus U e€ MpPU3HAKH.
' 3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHYECKUE YPaBHEHNUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucTemMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.11.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIbI JIEMEHTa
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XHMMHYECKHX 3JEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHH CBOWMCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W HEMETAJUIMYEeCKUX CBOMCTB) M WX COEJUHEHHH B
COOTBETCTBUM C TIOJIOKEHHWEM 3iIeMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBs3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  oHHas  cBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKalMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyueckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHA,
HaTpu:A, Kajiud, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA-IIIA rpymn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). [lomyueHue ocHoBaHuil U
aM(OTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yroipbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ume xumMuyeckre cBoicTBa cpenux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJAd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

411

[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01Iue

CIOCOOBI TIOTYYEHUS] METAIIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHUYeCKuX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTEIICHEH OKHCICHUSI XUMUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMUYECKON peaKkIiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPAaBHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBIIGHHS.  OJEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHON PEAKLIUU

Teopus anexTponutuyeckoi auccorranuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN

Peakuiuu mOHHOTO obMeHa. YciaoBHS IMIPOTCKAHHA peaKHI/Iﬁ HMOHHOT'O O6M€Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ nmoMoump IMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIMIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeAOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH HKOJOIMYeCKHMX TNpolieM. YcuieHue MapHUKOBOro sddexTa,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COEIMHEHUH B
ObITYy, MEIWLIMHE, TMPOMBIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METaJUIOB M CIUIaBOB (CTallb, YYI'yH, IIOPaIOMHUHHHA, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHeHul. [oHsTHe 0 KOppo3un METaljIoB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupoaHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTh),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHaqa.m)Hme MOHATHI 00 OpPraHrnv4cCKrX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XHpaX, 6em<ax, Yrj€Boaax — U Uux

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o (hopMynaM XUMHYECKHX COSAMHEHHH
7.2 Macchl (MaccoBOii) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM




Y4eOHO-MeTOAHYEeCKOe 00ecniedyeHHe Kypca XUMHUHU
OCHOBHOM 00111€00pa30BaTEJILHOM IIKOJIbI

YMK «Xumusa. 8 knaccy

1. Xumus. 8 xnacc. YuebHoe mocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
CrnaakoB).

2. Metonnueckoe nocodue. 8 kimacc (aBropsl O. C. 'abpuensu, U. I'. Octpoymos, C. A.
CrnaakoB).

3. Ilporpamma kypca xumuu Juisi I—9 KiaccoB o0IIe00pa30BaTEIbHBIX YUPEIKICHUN
(aBTopw1 O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB).

4. IIpoBepounble U KOHTpoOJbHBIE paboThl. 8 kmacc (aBropel O. C. I'abpuensH, U. B.
Tpury6yax).

5. Xumus B TecTax, 3a1a4ax u ynpaxueHusx. 8 xiacc (aBropst O. C. ['abpuensn, U. B.
Tpuryouax).

6. DnexTpoHHas popma ydeOHOro mocoousl.

YMK «Xumusa. 9 knaccey

1. Xumus. 9 knace. Yuebnoe nocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
CnaakoB).

2. Metoanueckoe nocobue. 9 knacc (aBropsl O. C. I'abpuensn, .I'. Octpoymos, C. A.
Cnankos).

3. Ilporpamma kypca xumuu ansi /—9 kiaccoB 00111e00pa30BaTENbHBIX YUPEKICHUI
(aBropsr O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

4. TlpoBepounble U KOHTposbHBIE paboThl. 9 kmacc (aBropel O. C. I'abpuensn, U. B.
Tpuryouax).

5. Xumus B TeCTax, 3a7adax u ynpaxHeHusx. 9 kinacc (aBropsl O.C. 'abpuensu, . B.
Tpuryouax).

6. DnexTpoHHas (hopMa ya4eOHOTO TTOCOOUSI.

Hnmepnem-pecypcot:

1. http://www.alhimik.ru. TIpencraBieHs! ciemyromue pyOpHKH: COBETHI aOUTYPUEHTY,
YUUTEII0 XUMUH, CIIPABOYHHK (OYCHB OOJIbIIasi MOo00pKa TaOJMIl U CIIPaBOYHBIX MAaTEPUAIIOB),
BecEnasi XMMHS, HOBOCTH, OJIMMITHAJbI, KyHCTKamepa (Macca WHTEPECHBIX HCTOPHUYECKUX
CBEJICHHH ).

2. http://www.hij.ru. Kypran «XumMHs ¥ JKH3HB» TIOHATHO W 3aHMMATEIbHO
paccka3biBaeT 000 BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE 1 B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html.  DnekTpoHHbIii KypHan «XUMHUKH |
XMMHUS», B KOTOPOM IMPEJCTABICHO MHOXECTBO OINBITOB 0 XHMHH, 3aHUMATEIbHON
UH(OpPMAIIHH, TO3BOJISIONICH YBIICYb YYCHUKOB SKCIICPUMEHTATIBHON YaCThO MPEMETA.

4. http://c-books.narod.ru. BceBo3aMoskHast TUTEpaTypa MO XUMHH.

5. http://www.prosv.ru/. TlocoOusi ansi y4yamuxcs, B TOM YHCIE W JJIS TOJATOTOBKHA K
utoroBoii arrectaimu (OI'D u EI'D), merommveckwe mnocoOus is y4YUTeNed, HaydHO-
MOMYJISIPHAS JINTEPATypa 10 XUMHH.

6. http://1september.ru/. XXypuam mns yuuteneii u He TOJBKO. BOJbIIOE KOIUYECTBO
paboT yUEHHKOB, B TOM YHCIIC U HCCIIEI0BATEIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. BcepocCHiiCKHiT MIKOIBHBIA MOPTAT CO
CCBUTKaMH Ha 00pa30BaTeIbHbIC CAUTHI M0 XMMHH.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

8.  www.periodictable.ru. COopHuK crarei O XUMHMYECKHX  DJIEMEHTaX,
WIUTFOCTPUPOBAHHBIN KCIIEPUMEHTOM.

Mamepuanvhno-mexnuueckoe odecnedenue KAOUHemMa Xumuu:
IlepedyeHnb 1a60paTOPHOro 000PYA0BAHMS, IPU BHINOJHEHUH MPAKTUYECKUX PA0OT 10
XMMHMH 32 KypC OCHOBHOM 00111eil IIKOJIbI.

1.060opynoBaHue:
- O6opynoBanue uudposoit nadoparopun «Touka poctay.
- MukponabopaTopusi Xumuyeckas;
- IPOOUPKU CTEKJISIHHBIC,
- KOJIOBI KOHUYECKHE;
- cTakaHbl CTEKISHHBIE Ha 50 Mt
- MMaJIOYKU CTEKIISTHHBIC;
- TpyOKH COCIMHUTEIILHBIC: CTCKIISTHHBIC, PE3UHOBEIC;
- MPOOKH PE3NHOBHIE;
- CITUPTOBKH;
- MpOoOUPKOAEPIKATEIH;
- IITaTUB JJAOOPaTOPHBIN;
- IITaTUB JUJISl IPOOUPOK;
- BOPOHKA CTCKJISTHHAS;
- (ubTp;
- CIIUYKH;
- acOecToBas CEeTKa,
- TyYUHKH.

2.PeakTuBEL:

- KMCJIOTBI: COJISIHAs!, CEpHasl, a30THAs;

- LIEJIOYM: TUAPOKCU HATPUSL, TUIPOKCH]T KaTbLIUS;

- ocHoBanwst: ruapokeua meau (1) , rumpoxcun sxenesa (11);

- conu: kapOoOHAT KajbIus, XJopu HaTpus, xyuopua meau (1), autpar cepebpa, xynopua
Oapusi, kapOOHAT HATpHs, XJIOPHJ AIIOMHHMS, MEPMAHTaHAT KaJlvsd, HUTPAT Kajus, METHBIN
Kynopoc, cyibdat xenesa (III), cynsdpat nuunka, cynepdocdar, aMmuaynasi ceauTpa, MOUEBHUHA
(kapbamu 1), XJIOPHUI Kausl, Cylnb(haT HATPHs, CHIIMKAT HATPUsl, CYIb(aT aTFOMUHUS,

- IPOCTHIE BEILIECTBA: YrOJib, IIMHK, KEJIE€30, aTFOMUHUM, MAarHUH, ME/b, CBUHELL;

- CJIO’KHBIE BEIIECTBA: MpaMop, caxap;

- HHJIUKATOPHI;

- okcuzpl: Meau (1), okena mapranma (1V).

3.Opranndeckune BEIIECTBA:
- COJIU: aleTaT HaTpusl, GEHONAT HATpuS;
- KMCJIOTBI: YKCYCHas KHCJIOTAa, MypaBbUHAas KUCIIOTa, OJIENHOBAS,
- CIIMPTHI: OTAHOJI, I/I30H€HTI/IJ’IOBLII71, TIIMOCPUH, ITPOITaHOII;
- OeH3oJ1, GeHOIT; YTIIeBOIBI: KpaxmMall, TIF0K03a, caxaposa.

4. Mojnenu:
- HaGopsr Moiesnieit aToMOB /711 COCTaBIEHUS IAPOCTEP>KHEBBIX MOJIETIEH MOJIEKYIT;
- Kpucrannuueckue pemeTku comnei.


http://www.periodictable.ru/

5. YueOHble mocoOus Ha IeYaTHOW OCHOBE:
- [lepuognyeckas cuctema xumMudeckux snemenTos . M.Menneneesa;
- TaGnuma pacTBOPUMOCTH KUCIOT, OCHOBAHUH COJIEH;
- DJIEKTPOXUMUYECKUH psiJ] HAIIPSHKEHUH METAJIOB;
- HaGopsb! Tabmu1l Kk ypokam.

OJIEKTPOHHBIE U3/IAHMSL:

1. Kommext mudpoBbix oOpazoBatensHbx pecypcoB. ['abpuemnsa O.C. Xumus. 8-11 ki
000 «Ipodax» 2007.

2. DnektponHas oubnmoreka «lIpocBemenuey. «Xumus. 8 kmace». MynbTUMEIHITHOE
ydaeOHOe TocoOre HOBOTO 0Opasiia.

3. Yuebnoe anexTponHoe nznanue «Xumus (8-11 kinacc). Bupryanbhas naboparopusi»

4. 1C: Penerutop. Xumus.

5. Camoyuutens. Xumus st Becex — XX1. Pemenne 3amau.

6. Komnsrorepaslie npeseHTanuu B popmare Ppt.

B xaOuHeTe XUMHMH 005132TEJILHO 10JZKHA ObITh aNITEYKAa, B KOTOPYI0 BXOJST:
. XKryT KpoBOOCTaHaBIMBAIOILUH, pE3UHOBBIA — 1 mT.

. ITy3sIpb 1151 iba — 1 1T, (runorepmuydeckuii naker — 1 mr.).

. BUHT cTepunbHbIA, mMpokuit 7 X 14 cm — 2 mir.

. buHT cTepuabHBIi 3 X 5 cM — 2 1IT.

. bunT HectepmibHbIN — 1 1IT.

. Candetku crepusbHbie — 2 YII.

. Bara crepunbnas — 1 nauka.

. Jlefikommacteipp mmpuHOM 2 cM — 1 katymika, 5 cM — 1 karymika.

. BakTepuIuaHbIH JTeHKOTIaCThIPh pa3HbIX pa3mMepoB — 20 mT.

10. CoumproBoii pactBop noxa 5S%-ueiii — 1 ¢rakoH.

11. BogaHblil pacTBOp aMMHaKa (HaIIaThIPHBIN cIUPT) B ammyiaax— 1 ym.
12. PactBOp mepokcuaa Bomopona 3%-uerii — 1 yr.

13. Tlepmanranat Kamus Kpuctaummdeckuii — 1 ym.

14. Anamerun 0,5 r B Tabnetkax — 1 ym. 15. Hacrolika Banepuanb — 1 y.
16. Hoxuauubl — 1 .
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