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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHOM IPOrPaMMbl OCHOBHOTO 00IIIer0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MporpaMMel
BOCIIUTAHUS U C YUETOM KOHIECIIIMH MPEroAaBaHus YYeOHOro MpeaMeTa «XuMuUs»
B 00pasoBaTenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo Xumuu JOa€T MPEACTABICHHE O MLENIX, OOlEeld CTpaTeruu
oOy4eHMs, BOCHHMTAHMS M pPa3BUTHUA OOYYAIOLIMXCS CpPEICTBAMH y4yeOHOro
npeamera, yCTaHABJIMBAET 00s13aTeNbHOE peaMEeTHOe CoJIepKaHMme,
npeaycMaTpUBaeT pPacHpeleieHue €ro Io KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM U TeMaM MPOTrpaMMbl IO XHUMHH, OINpPEIEIseT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepIKaHuUsl, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHM C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€HM, JIOTMKKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUN K
pe3yabTaram 00y4YeHHUsI XUMUU Ha YPOBHE LieJIe U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEILHON JEATEILHOCTH OOYyYalollerocss MO0 OCBOCHUIO
y4eOHOI'0 COJIepIKAHMUSI.

3HaHWE XUMHHM CIY>KUT OCHOBOW Uil (OPMHUPOBAHHMS MHUPOBO33PEHUS
0o0yyJarolierocsi, ero MpeACTaBICHUN O MaTEpPUATbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UTrparoT (POpMHUPYEMbl€ XMMHUEH MPEJICTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPIUM M 00 SBOJIOIMHU BEIIECTB B IMPHUPOJE, O IMYTAX PEIICHHS TI00aTbHBIX
npo0jeM YCTOMYMBOTO PAa3BHUTHS YEIOBEYECTBA — CBHIPHEBOM, DHEPIETHYECCKOM,
MUIIEBON U SKOJIOTMUECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTHS |
dbopMUpOBaHUS KYJIBTYPhI IMYHOCTH, €€ 00IICH M (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
0o0y4Jarommxcsi, HaBBIKOB HMX CaMOCTOSTENbHOM y4eOHOW JIesSTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJICIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATHLHOMN NEITETLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3TJISIIa Ha €IMHCTBO MPUPOJIBI U YEOBEKa, SIBJISETCS OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yJarOIIMnXCs;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTEeCTBEHHO-
HAay4HBIM 3HaHUSM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B HKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUWs B OOYYEHMHM XMMHUU OOECHEUYMBAIOTCS CHEHU(pUKON
COoep)KaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJISETCA  MEJaroruyecKu
aJanTHUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha ONMPEEIEHHOM dTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTr'O 0OIlIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOUIUMHCS CUCTEMBI MEPBOHAYAIBbHBIX MOHSITUNH XHWMHH, OCHOB
HEOPraHMYEeCKOM XUMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX TOHITHH
OpPraHUYECKON XHMUHU.

CtpykTypa coiepkaHusi MPOrpamMmbl O XUMUU CPopMHpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUA pPACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHA K JIpyromy, BBINOJHAS (QPYHKIUU OOBSCHEHUS H TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABIECHUS O XUMHUYECKON COCTABIIAIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUA MUY,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kjaacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (POPMHpPOBAHME 3HAHUN OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPHI.
3amaya y4eOHOro mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX 00O0OIIEHW MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHMH K HAayYHbIM MeETOJaM TO3HAHUS TMPU M3YYEHUHU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4eOHO-HCCIIEI0BATEIhCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWI O€30MacHOro oOpanieHusi ¢ BELIECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu M3ydeHun XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (QopMHpOBaHNE HWHTEIUIEKTYaJIbHO pAa3BUTOW JIMYHOCTHU, TOTOBOM K
caMo00OpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HamNpaBJIICHHOCTh OOy4YeHWS HA CHUCTEMAaTHYECKOEe MPUOOIIEeHUE
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATEIBHOM JEATENbHOCTH, HAYYHBIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIarOITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE ISl
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanre oO0uiell (YHKIMOHAIBHON W €CTECTBEHHO-HAy4YHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLECHUBATH SIBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh WX TMPHU PEIIeHUH MpoOJeM B TOBCEIHEBHOW KHU3HU U
TPYOBOU JIEATEIBHOCTH;

— (opmMupoBanre y OOydYarOIUXCSd TyYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHUYECKUX 3HAaHUW 711 BBIPAOOTKH DKOJIOTMYECKH
IeIeCO00pa3HOr0 TOBEJEHUST B OBITY W TPYAOBOM JEATENHHOCTH B IEIIX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEN IPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUis ¥ HAMPaBIECHHOCTH JaTbHEHIIIETO
o0y4eHusl.

OO0miee YmMCIIO YacoB, OTBEAEHHBIX /I H3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 gacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJZIEIHO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
31neMeHTOB. [IpocThie U CII0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢dopmyna. BajaeHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BemniectBa. Mosib. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHM.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHHUs, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKOHN MOCYA0H, mpaBujiaMu paboThl B JaOOpaTOpUU U
npuéMamMu oOpallleHus ¢ JJabopaTOPHBIM O00OPYTOBAHHEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKHX CBOMCTB O00pa3lloB HEOPTaHMYECKHX BEIIECTB, HAOIOACHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHuEe TMPU3HAKOB IPOTEKAHMS XUMHYECKUX peakiuil (pa3lioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paszlioKeHUE THUAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTOCOO0OB pa3jIelICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJIU, HAOJIOJIEHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJIEJIEN MOJIEKYII
(IapocTepKHEBBIX).

Baxkueime npeacTaBuTe M HEOPraHU4eCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHus). Oxkcunbl. [Ipumenenue xkucnopoma. CrnocoOsl



MOJIYYEHUST KHUCIIOpoJia B JabopaTopuud W MNPOMBINUICHHOCTH. Kpyropopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWJIEHHE MapHUKOBOro 3¢ (deKTa, pa3pylieHue 030HOBOI'O CJIOS.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

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

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacpimienHble 1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHne NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcumoB. Dusznueckue M XHUMHYECKUE
cBoMCTBa OKCHUIOB. [loirydeHrne OKCUI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus kucnor. Homenknatypa kucinor. Ouszndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctn mertamnoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. HomeHnkiarypa coseil. Pu3ndyeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepuMenm:

KAueCTBEHHOE OMPEJIENICHUE COAEpKaHUsl KHCIOPOAa B BO3AyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMHCAaHWE WX CBOKMCTB, MOJy4Ye€HUE, COOMpaHUE, PACIO3HABAHHE U HU3YYCHHE
CBOWMCTB BOJ0posia (TOpeHHE), B3amMojeicTBHe Bojopona ¢ okcuaoM menu (1)
(BO3MOXHO HCIIOJIb30BAHUE BHUEOMATEpHUaIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTpyieM ©  KaiublKeM) (BO3MOXXHO HCIIOJb30BaHUE BHUIEOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHMX BEUIECTB pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJIa JAPYTMM W3 PacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHbBIE PEeAKIIUU

[TepBbie TOMBITKM KIAcCU(DUKAIMA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [lepuognyueckast cucreMa XMMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrtembl xumuueckux 3naemMeHToB [. M. Menneneesa. [lepuoabt
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Tepnonnueckoit cucremsl [[. M. MenneneeBa. XapakTepuUCTUKA XHUMHUYECKOIO
3JIEMEHTa 10 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIM U
IrpaKIaHVH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAss YW HEMOJSApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIHH.
[Iponecchl okucaeHnus U BOCCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHE OO0pa3LUOB BEUIECTB METANIOB M HEMETAIOB, B3aMMOJIEHCTBHE
TUIPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIbBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHUs, COCTUHEHNS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIMX eCTECTBEHHO-HAaYYHBIX
MOHATHUH, TaK W MOHATUM, SIBISAIOMIMXCS CUCTEMHBIMH ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJIA, AJIEKTPUUYECKUIN 3apsi, BEIIECTBO, TENO,
00bEM, arperaTHoe COCTOSHHUE BEIECTBA, ra3, (GM3MUECKHUE BEIUYHHBI, ¢IUHHUIIBI
HU3MEpEeHMs, KOCMOC, TIIaHeThl, 3BE3/1b1, COJTHIIE.

buonorus: dorocunres, Abixanue, buochepa.

I'eorpadust: armocdepa, runpochepa, MHUHEpPANb, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOMAaE€MbI€, TOILUIUBO, BOIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYeCKAasi peakusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TNEPUOJIOB, Kalausl, KaJlbIUsi U HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBA3U. THUMBI KPUCTATIIAYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIUXCA K pa3IdyHbIM KJIacCaM HEOPraHUYeCKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiiuii Mo pa3IudHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeruioBomy 3ddexTy, 1o
W3MEHEHHUIO CTEMEHEH OKHCIICHUS XHMHYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe 0 TOMOT€HHBIX M TeTepOr€HHBIX
peakuusax. [lonarue o katanuse. IloHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HA CKOPOCTh XMMHUYECKOW PEAKIMM U TMOJIOKEHUE XUMHUYECKOIo
paBHOBECHS.

OKHUCIUTEIBPHO-BOCCTAHOBUTEIIbHBIC ~ PEaKIMH,  AJICKTPOHHBIM  OayaHc
OKHUCIIMTEILHO-BOCCTAHOBUTEILHOM peaKuuu. CocraBneHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA €  HCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON TUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
xuMuyeckon cBs3u. CreneHn gucconuanuu. CUIbHbBIC U CIa0bIe dJIEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE HMOHHbIE YypaBHEHUs peakiuil. CBOWCTBAa KHCIIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIIIMUA KPUCTAUIMYECKHUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCAa JUCCOLUMALNM KHCIOT, WIENOYEeH M COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHUs  pPEeaKIUid  HOHHOTO  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAbHBIX 3a]1a4.

HeMmeTa/uibl U MX COeIMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KuC0Ta, XMMUYECKHE CBOMCTBA, IMOIYyYEHHE, MPUMEHEHHE. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA Ha OpPraHW3M 4YejoBeKa. BakHeilune XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U Cephl. AJIOTPOITHbIE MOAUDUKAIIMN KUCIOPOa
U cepbl. XUMUUecKue cBoiicTBa cepbl. CepoBOIOpPOA, CTpOEHHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYYEHHUsSI CEPHOM KHUCIOTHI.
[Iprumenenue cepHor KUCIOThL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs! peakUns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHN B Mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUS. A30T, paclpOCTpPAHEHUE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THAasl KHCIIOTa, €€ MOoJydyeHue, (PU3NUEeCKHUe U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSL B KadeCcTBE MMHEPAJIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/yXa, MOYBbI W BOAoEMOB). dDocdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue (pochaTtoB B KaUECTBE MUHEPATIbHBIX YIOOpEHUH.

O6mras xapakrtepuctuka smeMeHToB |VA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHEe MpOOJIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a rio0anbHOrO TOTEIUICHUS KJIMMaTra, MapHUKOBBIN
addekt. YronpHas KUcaoTa U €€ coii, UX (PU3NYECKUEe U XUMHUYECKHE CBONCTBA,
nojyueHrue u mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJ, TJIMIEPUH, YKCYCHAs KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBoaax — 1 ux
poaM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHU.

KpemHuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHrue 0o0pa3l0B HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUMHEHHM (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, MW3y4YEHUE XUMHUYECKUX CBOMCTB
paz0aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3amMu a30THBHIX U (HOCHOPHBIX yaoOpeHui, moaydeHue,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA M (ochaT-uoOH U M3y4yeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCIIOIb30BaHUE BHUJIEOMATEPHUAIIOB), W3y4YEHUE MOJEen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJIydyeHHe, COOMpaHue, pacrio3HABaHUE U U3YUCHUE
CBOWMCTB YIJIEKUCJIOTO Ta3a, MPOBEJCHUE KAaUeCTBEHHBIX PEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUJIMKATHOW IPOMBINUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO6mias xapakTepuCTHKa XUMHUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHuss B llepumognueckor cucreme XxXumuuyeckux isiemeHtoB /[l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKas  pPEIIETKa.  ODJIEKTPOXMMHUYECKUU  pAl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIoCcOOBI TONIy4eHUs MeTayioB. [loHATHE O KOPpPO3WMH METAIOB, OCHOBHBIE
crnocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILJIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue MIeNIOYHBIX METAIOB M UX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxneilmme coeguHeHHs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHAA M TUIPOKCHUIA
ATFOMUHHSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocTas, CBOWMCTBA U TOJTyYCHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHS OKCHAA
Kb M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHHWE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MAarHus, KaJIblLUs, AJIIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiublusig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxxHenmue
METaJUIbl U UX COETUHEHUS.

XuMHA M OKpYKaKOLIasa cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKalolleh cpenbl (mpeaenbHas TomycTUMas
KOHIIeHTpalus BeuiecTs, nainee — [1/IK). Ponp xumuu B penieHnn 3K0JI0rM4eCKuX
npoosieM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABBI METAIJIOB, TOJUMEPHBIC
MaTepuasbl).

Mescnpeomemmnbwie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YUYCHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAY4YHBIM (akT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOYIPOBOAHUKH, JTUAJICKTPUKUA, (POTODIIEMEHT, BEMIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHs, KOCMUYECKOEe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PpE3yNbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOYYEeHHS XHMHUU B EIUHCTBE Y4eOHOU U
BOCIIUTATENILHOM JI€ATETLHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHITBIMH B
oOIecTBe MpaBUJIaMU M HOPMaMH TOBEICHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIIU3ALIUN 00 y4aAIOIUXCSL.

JIugHOCTHBIE  pe3ynbTaThl  OTpPaXalOT  TOTOBHOCTb  OOYYaroIIMXCs
PYKOBOJICTBOBATbCS CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUM M
paclIMpeHue OmnbITa ASSITENbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOI'O OTHOIIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HaydyHOMY HACJeuI0, TOHMMaHUS 3HAYCHHS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEpHOM HH(pOpManuei o
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJIJIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIIENOBATEIbCKOM, TBOPUECKOM M JAPYrUX  BHJAX
JeSTEeNHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW MAEATENHHOCTU TMPHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecce ITOM Y4eOHOM NESITEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJAECHHWE M TMOCTYNKM CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYCCKHUE TPEJCTABICHHUS O BEIIECTBE M XHMHUYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, MpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJIbI, B3aUMOCBS3SX 4YEIOBEKA C
MIPUPOJTHOMN CPEJION, O POJIM XMMHH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTE/IbHbIC MOTHBBI, HAlPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEILHOH paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOMU



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW H  HCCIEI0BATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH M YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHUE TOCICACTBUN U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aIKOroisl, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJFIOACHUS IPaBWII O€30IMMaCHOCTH MpH OOpaIieHuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUISCKOMY M3YUCHHIO TTPOodeccuii U Tpyaa pa3IndHOro poja,
yBOXEHUE K TPYAYy U PE3yJIbTaramM TPYAOBOW NEATEIHLHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHIUBHUIYAJIbHON TPACKTOPUH MPOAODKCHUS 00pa30BaHMs ¢ YIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE IICHHOCTH 3JI0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHHS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJydaeMble MPU M3YUYCHUU XUMUH, IS
peIlIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOTHON CPeloH, I TIOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEM M MyTEH WX peIIeHUs MOCPEICTBOM METOJ0B XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wMeranmpeaMETHBIX pPE3YIbTaTOB BBIICISAIOT 3HAYMMBIC JIJIS
GopMUpOBaHUS MHUPOBO33pEHHUsI OOIIeHAy4YHBbIC TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPeAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAyYHOH KapTHUHE MHpA, M YHUBEpPCAIbHbIC YUcOHbBIC ICHCTBUS (IT03HABATCIIBHBIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue AecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEpHBIC
NpU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMH), HCTIOIb30BATh
TOHSITHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KIacCHU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKITUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOILECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI DJEMEHTa), XuMuueckas ¢opMmyna M YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBS3U U
IPOTHUBOPEYHS B H3y4aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKXKe€ B KA4yeCTBE OCHOBHI i (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

OpUOOpETeHHe OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YUCHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJoJaTh 3a XOJAOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABIATh OTYET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHATWU3WPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TOIYIAeMYI0 M3 Pa3HbIX UCTOYHHKOB
(Hay4dHO-TIONyJIIpHAsl JIMTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [JISi BBIMOJIHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a7a4 ONPEACIEHHOT0 TUIIA, MPUOOPETEHHE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATH ONTUMAJIBHYIO (POPMY MpEACTaBICHUS HHPOPMALIUUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JEITEIBHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXmaemMoi  TeMbl, (OPMYIHPOBATH CBOU  MPEMIIOKCHHS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHSA  TPEICTABIATh  IOJNYYEHHBIE  pE3yJIbTaThbl  [103HABATEIHHOM
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
J1a60paTOpHOM pabOThI O UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIpPEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
NO3HABATEIbHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPU  BBITIOJHEHUM 33JaHUM C Y4ETOM
MOJTyYEHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaraéMble€ B YCIOBUM 3aJaHUH.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX peE3yNbTATOB IO OCBOCHUIO 0053aTEIBLHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEIBHOCTY MO  TOJIYyYEHHUIO HOBOIO 3HAHMS, €ro  HHTEPHpETaluH,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHI: aTOM, MOJIEKYJIA,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas JOJIsl XUMUYECKOr 0 3JIEMEHTa B COSTMHEHNH, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, IJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PAa3JIOKECHUS, PEaKUUH 3aMEUICHUS, PEaKIUU
oOMEHa, 2K30- U DHJIOTEPMHUUECKUE PEaKIuH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBsI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAaccoBas J0Jisl BEIIECTBA
(IpolLIeHTHAs! KOHLIEHTPALHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBiieHus (opMyn
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUM IO
dbopmynamM, BHA XHUMHYECKOHM CBS3M (KOBaJCHTHAas W HWOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh IMOHMMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMUYECKUX 3JIEMEHTOB OT WX NOJOXKEHUs B llepumoamueckoil cHCTeMe,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBAaTHL W XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pAa3InyaTh T[OHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynmna)», maneie u
OOJIBIIIEe TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabmuie «llepuoguyeckass cucremMa XuMmH4eckux odiaemeHToB J[. U
MenpgeneeBa» C YHUCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XMMHUYECKHE 3JIEMEHTbI, HEOPraHWYeCKHe BELIECTBa,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO0 »dJIeMeHTa 1o ¢dopmyse
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMAaTHU3aIuIo, KiIacCU(PUKaIUIO,
BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUS  XUMHYECKONM  TOCYlIOM U
7a00paTOpHBIM  O0OpPYJOBAaHMEM, a TaKXKe IpaBuUjaM oOOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MAaCcCOBOM JOJIEM pacCTBOPEHHOI'O BELIECTBA,
IUIAHUPOBATb M MPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTHI  TO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATUW: XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, AaHHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJIGHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHHSI, XUMUUECKasi peaKilusi, XUMUYECKasl CBsI3b, TEIUIOBOM A(PdeKT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOMeHa, KaTtaJu3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaThUMble U



HEOOpaTUMBbIE pEeaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHuenTpanus [1/IK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUU U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JJIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3apsii MOHA M0 XUMUYECKON (opMyie, XapaKkTep Cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
Tabnuunyo Gopmy Ilepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbBIIME MEPUOJbI, COOTHOCHTH
00O3HaUeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOAMYECKONM Tabiuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
MpeAeiax MaJIbIX NEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHUUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMHUYECKUE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BELIECTB, MOJATBEPKAAS OIMHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI04YEN U COJIEH, MTOJIHBIE U COKPAILEHHbIE YPABHEHUS PEAKLIMI HOHHOT'O



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHCca dTHX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMMPOBOJAUTH PAcUEThI
10 YPaBHEHUIO XUMHUYECKON PEaKITNN;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMONYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJUTh  PEaKIMH,  IOJATBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Ccyibdpar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

IIPUMEHSITh OCHOBHBIC OIEpPAIlliM MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMAaTU3AIUIO, BBISBICHUE
IPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAy4YHBbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 9 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edso0.ru/7f41837¢c

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso00.ru/7f41837c
99 Bonopon. Ilonarue o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMs 3 bubmaorexa LIOK
p P https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peakIMA
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bubnnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo paznemny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso00.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [OK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi =~ odpa3oBaTesibHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 butmmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
8 https://m.edsoo.ru/ffod227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 bubnnoreka [IOK
oOpalieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubmuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
. . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bubnunorexa LIOK
A 1
6 TOMBI M MOJICKYIIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 brbamorexa [HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

but6mmoreka [IOK
10 X .B
umirieckas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHOCUTENBbHAS MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOTO bu6nunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. butmmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Boruucnenus konmuecTBa, Macchl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LIOK
B . P https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS brbamorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa OK
' B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 Konrponsnas padora Nel no reme bubnnoreka [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmnotexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmorexa LIOK
poAta (peaxtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoObI OTy4eHHUsT KHCIIOPO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I brbmorera [JOK
paTope | oip ' https://m.eds00.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKunH, IOHATHE O bubmuorexa IHOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALCHUS
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia brbamorexa [HOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopon — snemMeHT u npocroe bubmmnorexa IHIOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCTOTAX M COTAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTy4eHust BOAOPO/1a B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nmmorexa LIOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4f42

Moutsipablii 00bEM Ta30B. 3aKOH

bubmnorexa IHIOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BCIIECTBA ra3a 1o €ro U3BECTHOM bubmorexa LIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o

34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B

35 du3nyeckue U XUMHUYECKHE CBOMCTBA bubmuorexa IHOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorstue 00 bubmuoreka [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie

37 u HI;HaCI)I peHHLIIe) aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK

m p oI https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 R . . .

OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bubmmorexa [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHIBl: COCTaB, KiIaccupUKaIs, bubmuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubimorexa LOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bub6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nunorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorera [JOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa [IOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUI»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bu6nunorexa LIOK
49 O06o001eHre U cucTeMaTru3alus 3HaHUH
. . https://m.edsoo.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMHUYECKHX 31eMeHTOB. [loHsTHE O bubmorexa LOK
' https://m.edso00.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [lepromnueckas cuCTeMa XMMHUYECKUX bubmmorera [JOK
p https://m.edsoo.ru/00ada52c
anemenToB . 1. MenaeneeBa
bu6nmmorexa LIOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bu6nunorexa LIOK

54
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aTOMOB 3JieMeHTOB [lepuoanyeckoit bubamorera LOK
pHo https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTeprCcTHKa XUMUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubnuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 .
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
PeseprubIil ypok. O6001IcHIE 1
58 CI/ICTEMaTI/I?,Zp ust 3H21HI/1;l / bubmorexa LOK
. . https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
Konrponsnas padora Ne4 o teme
59 «Ctpoenne aroma. XUMUYECKasi CBS3b» bubmmorexa [IOK
P . ' https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DNEeKTPOOTPUIIATETLHOCTh ATOMOB bubanoreka [JOK
60
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
61 "
OFHAT XHUMITHCCKAT CBASD https://m.edsoo.ru/00adac34
62 KoBasieHTHast moJsipHast XUMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenossspHas XUMHUYECKast bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnuorexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTETFHO-BOCCTAHOBHUTEIILHBIE 1 bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6nunorexa LIOK
66 OKUCIUTEIN U BOCCTAHOBUTEIU 1 https://m.eds0o.ru/00adb076
PesepBublii ypok. O0001IEHIE U
67 CI/ICT];e)MaTI/B:p s 3HaHI/H7I:l 0 TeEME 1 bubnmorexa HOK
I https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMHUYECKas CBS3b
68 PezepHblil ypok. O60011eHNE U 1 bu6mmorexa [IOK
cUCcTeMaTU3allis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Hara ungposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero H3y4yeHusi  o0pa3oBaTesIbHbIE
padoTbI padoThbI
pecypcsl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bubnmorexa LIOK
XUMHUYECKUX 31eMeHTOB [I. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 bubmmoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubmuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukamnus XuMHIeCKIX 1 bubanoreka [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa ITOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bubnunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubmuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CUiIbHbIE U ci1a0ble Bubmaorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmaorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bub6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LIOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [OK
b a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmaorexa ITOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bu6mmoteka [IOK
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bubnunorexa LIOK

20 «ITomydyeHne CONIHOM KHCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnuorexa [IOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bubnunorexa LIOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso0o.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBo# 4O BBIXO/A bu6mmorexa [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubnuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ yi https://m.edso00.ru/00adf004
MpUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. I > 133 https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa LIOK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYCHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHUE bubmorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnuorexa [IOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou brbamorexa LHOK
https://m.edso00.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kapOoHaT- https://m.edso0.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edso0.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuorexa [IOK
«BaxkHeiire HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHEHUS
Konrtponsnas pabora Ne3 o reme

42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK

https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Merannueckas CBsi3b U bubmmorexa [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

. bu6nmmorexa LIOK

44 DIEeKTPOXUMHUYECCKUN PSIIT

HanpsH>KeHUH METaJlIOB

https://m.edsoo.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHECHUAM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp peatiui, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IpUMECH
46 ITonsaTue o KOPPO3NH METAILIOB bubmorexa HOK
pp https://m.eds00.ru/00ae1278
bu6nunorexa LIOK
47
[HemonEie MeTatEL https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuoreka [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneiinme coeTUHEHNUS Kb bubmorexa [OK
A 1 https://m.edsoo.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa ITOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bubnunorexa LIOK
54 An %
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bubmmorexa [LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bu6nunorexa LIOK

> (1) u xene3a (1) https://m.edso0.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnmnoreka [JOK
«BaxxHeumue MeTaibl U uX https://m.edso0.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bu6mmorexa [LIOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubanoreka [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuorexa [IOK
OKpYKarollei cpeasbl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bubmmorexa LIOK
IKOJIOTHYECKUX TPOOIEM https://m.edso0o.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bu6mmoteka [IOK
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CHUCTEMAaTHU3al A 3HAHUI

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

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubmuorexa [IOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O
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HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TMIOHSATHUNA: aTOM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJICKYJsipHAs Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JAOJs XHMHYECKOIO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O00BEM, XMMHUYECKas PEaKIvs,
KnaccupuKanusg — peakiuil:  peakuud — COSAUHEHHS,  PEaKIUu
pa3NoKEHUs, peaklUWu 3aMelIeHHs, pEeaKIuu oOMeHa, 7K30- U
SHAOTEPMUYECKHE pEaKIMU, TeIuioBod 3P ¢deKT peakiuu, pacTBop,

MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATHUA H

MPUMCHSATH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/If/'I

1.3

UCTIOJIB30BaTh XMMUYECKYI0 CHUMBOJHKY JIUJIsl COCTaBIICHUS (HOpMYI

BEILIECTB U YPABHCHUN XUMUYECKUX pPEaKIUn

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOTIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OmnpeacCIAATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOIMHCHUAX

1.6

KJacCU(UIUPOBATh XMMHUYECKHE peakuuu (110 YHUCIYy U COCTaBY

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAaCChL

BCIICCTB




1.8

BBIUUCIIATH MACCOBYHO JOJJIO XHUMHYCECKOTO 3JIEMCHTA II0 (bopMyne

COCIHNHCHUS,

1.9

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIIO/IEHUE,
U3MEpEHUe,  MOJEIMpPOBaHHE,  OSKCIEPUMEHT  (peanbHbli U

MBICJIEHHBIN )

Ilo Teme: «BaxHenmme npeacTaBUTEIN HEOPraHUYECKUX BEILIECTB)

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSATHUH: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OonpeacsATb MPUHAICKHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coelrHeHu# no hopmynam

2.3

KJIACCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA
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XapaKTepu3oBaTh (OMUCHIBATH) OONME XHMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpPXkAasi OMHCAHHE MpPUMEpPaMU

MOJIEKYJISIPHBIX YPaBHEHUNM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA

2.5

2.6

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU HPOTCKAHUA XUMHUYCCKUX

IpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

cleloBaTh TMpaBWIaM TOJB30BAaHUS XHMMHUYECKOM TOCylnod H
1a00paTOpHBIM 00OPY/IOBAHHEM, a TaKXKe IpaBUjaM OOpaIleHUs ¢
BEUIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH 110 BBIIIOJHEHUIO
Ha6opaTopH51x XUMHWYCCKUX OIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BemiecTB (BOJOpPOAA M KUCIIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNPENEIEHHON MacCOBOM JIOJIEM PacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATHL U MPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTHI 11O
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KUCJIOT C TIOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MMpOBOAUTD paC‘léTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

I[To Teme: «llepuommueckuii 3akoH u Ilepmommueckas cucrema
xumuueckux snemeHTtoB J[. M. MenneneeBa. CtpoeHne aTOMOB.

Xumudeckas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€akuuun»

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX MOHATHUN: SApO aTtoma,
JIEKTPOHHBI CIIOW aToMa, aToMHas OpOuTandb, paJuyCc aroma,

XUMHYCCKasA CBA3b, IMOJIKIpHAd W HCIOJIIPpHAad KOBAJICHTHASA CBA3b,




QJICKTPOOTPULATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KATHOH, 4aHUWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTI) XHUMHUYCCKHUE DJICMCHTbBI

3.3

OMHCHIBAThL M XapaKTepu3oBaTh TaOnmmuHyto (Gopmy [lepuomndeckoit
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u  «nobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIbIIHEY NEpUOAbI

3.4

packpbiBaTh cmblci llepuogudeckoro 3axkoHa J[.MI. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAHUE NIEPUOAUYECKOMN 3aBUCUMOCTU CBOMCTB
XUMUYECKUX DJIEMEHTOB OT HUX MOJoXeHusa B Ilepuonnueckoi

CHCTCMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B TaOiwuIe
«Ilepuoanyeckas cucreMa XUMHAYECKHUX 3JIEMEHTOB J.N.
MeneneeBay ¢ YHCIOBBIMA XapaKTEPHCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX OJIEMEHTOB (COCTaB H 3apsj sapa, oOIIee YHCIIO

AIIEKTPOHOB U PACTIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeacCiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6HHaprIX

COCOMHCHUAX

3.7

Omnpeac/iTb BUJ XUMHUYECKOMN CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUA

1

Ilo Teme: «BemecTBO 1 XUMHUUYECKask PEAKLIUS

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHMX IIOHATHH: pacTBOD,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTalu3aTtop, XMMHYECKOe DPaBHOBECHE,
o0Opatumble u HeoOpaTHMBbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKUCJIUTEb,
BOCCTAHOBUTEJIb, OKHCIIEHHME U BOCCTAHOBIICHHWE, aJUIOTPOIIHS,
aMpOTepHOCTh,  XMMHUYECKas CBA3b  (KOB&JIEGHTHAs, HWOHHaf,

MeTaljiuueckas), KpUCTAIJIMYecKas peméTka, CIUIaBbl, CKOPOCTb




1.2

XUMHYECKOU pcaknuuu

HIUTIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MMOHATHHA H

IMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISAITh yPaBHEHUS 3JIEKTPOJUTHUYECKON AMCCOLMALMN KHUCIIOT,
HIeJIOYEN M COJIEM, IOJIHBIE M COKpAIIEHHBIE YPABHEHUS DPEaKLHW

WOHHOI0 0OMeHa

1.4

pacKpbIiBaTh CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKum”I

NMoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XHUMHYECKOHN pCaKnu

Ilo Ttemam: «HemeTamimbl W HX COCIUHCHUA» H «MeTtamiel U UX

COCOAMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIME U CTICTIM(UIECCKUE XUMUIECKUE
CBOMCTBA TPOCTHIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkAasi OIMHUCAHUE
pUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX

XUMHYECKHX PEaKIUi

2.2

COCTaBJIAATh YpPaBHCHHA peaKLII/IfI, MOATBCPKAAOIHNX CYHICCTBOBAHNC

T€HETUYECKOH CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHU,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUAX
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CJIEIOBAaTh TpaBWJAM  TIOJb30BAHUS XHUMHYECKOW TIOCYIOH U
1a00paTOpHBIM O00OPY/IOBAHUEM, a TaKXKe IpaBUjaM OOpalleHus C
BCIICCTBAMHU B COOTBCTCTBUHM C HWHCTPYKHOHAMHU 110 BBIIIOJHCHHUIO
J'Ia60paTOpHBIX XUMHUYCCKUX OINBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEMIECTB (aMMHUAKa M yrIIEKUCIIOro rasa)

2.5

OPOBOJUTH PEaKIHUM, MOATBEPKIAIONIME KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHI-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuaMKaT,  Ccyabdart,
T'HPOKCHUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METaJIIOB,

MNPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIUICCTB

[To Teme: «XUMHUS U OKPYXKAIOIIAs cpeaar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuil: [IJIK

BCIICCTBA, KOPPO31d METAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpanunu MBICITUTEIbHOMN JACATCIbHOCTH —




aHallu3 MW CHHTC3, CpaBHCHHC, 0606I_HCHI/IC, CHUCTCEMATHU3alluIO,
BBIABJICHUEC TNPUYHUHHO-CIICACTBCHHBIX CBsA3EH — AJid U3Y4YCHHA
CBOMCTB BE€IICCTB MU XUMHYCCKHUX pCaKHHﬁ; €CTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHHC,

AKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1

HCpBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

11

HpenMeT XUMHUHU. POJIb XUMHUHM B KHU3HH YE€IOBEKA. XHMHSI B CHCTEME HayK.
Tena u BemecTBa. du3nYecKue CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC

BCHICCTB

1.2

TTousite 0 MeTonax mo3HaHusa B XuMud. Yucrtele BemecTsa n cmecu. CriocoObl

pasaeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJBI XUMHYECKHX

351eMeHTOB. [IpocThie U C10XkKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYCHHE

14

1.5

Xumudeckasi popmyrna. BaaeHTHOCTP aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
IMOCTOSHCTBA  cocTtaBa  BemecTB. OTHOCUTENbHas  aTOMHAas  Macca.
OTtHOcuTeNbHAs MOJIEKYJIsipHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JI€MEHTa
B COEIMHEHNH

KonnuectBo BemectBa. Moisib. MosisspHasi Macca. B3auMoCBsI3b KOJIMYECTBA,

Macchl W 4YMCla CTPYKTYPHBIX €IWHUI] BemiecTtBa. Pacuétsl mo Qopmynam

XHUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

@u3nyecKue U XUMUYECKHE SABJICHMS. XUMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BELIECTB. XuMuieckue ypaBHeHus. Kiaccuduxamus

XUMHUYECKHUX pPeaKUi (COeNMHEHU, pa3I0KEHHs, 3aMEIlIeHUs, OOMeHa)

1.7

XHUMHUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU IOCYIOH, ¢ IIpaBUIIaMU
pabotel B abopatopuu u npuéMamu OoOpalieHuss ¢ J1a0opaTOpHBIM
o0OpyJOBaHHEM, H3yYeHHE U ONHUCaHHWe (U3UYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCTB, HaOmoneHue Qu3nueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlMs BOJbI) U
XUMHUYECKMX  (TOpeHHe  CBeYM, MPOKAJIMBAaHUE  MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOM) SBJIEHWW, HAOIOJICHHEe W OIUCaHUE
MPU3HAKOB MPOTEKAaHHWs XUMHUYECKUX peakiuil (pa3jokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpUAOM Oapus, pa3ioXKeHHUEe
ruapokcuaa menu(ll) npu HarpeBaHuu, B3aUMOJICHCTBHUE KeJie3a C pacCTBOPOM

commu meau(ll), nzyuenne cnocoO6oB pazneneHus: cmecei (C MOMOIIbI0 MarHuTa,




(I)I/IJ'IBTPOBaHI/Ie, BBIITAPpUBAHUC, AUCTUIIIALINA, XpOMaTOFpa(I)I/IH), IMPOBCACHUC
O4YUCTKH HOBapCHHOfI coJiy, Ha6J'IIO,Z[eHI/IC " OIIMCaHHUEC PE3YIbTATOB IIPOBEACHUA
OIlbITa, HWIUIIOCTPUPYIOIIETO 3aKOH COXpPAaHCHHSA MACChl, CO3JaHHUC MO,I[CJ'IGﬁ

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxwneriuve npencraBuTeNId HEOPraHUYECKUX BEIIECTB

2.1

Bo3agyx — cmece razoB. CoctaB Bo3myxa. Kucimoponm — sieMeHT W mpocToe
BerecTBo. HaxoxaeHue Kuciopoja B Hpupoje, Gu3ndeckne W XUMHUYECKUE
cBoicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenmne kucimopoga. CrocoObl
MONTyYeHUS] KHUCJIOpoAa B Jab0OpaTopud W MPOMBINUIEHHOCTH. KpyroBopoT

Kucaopozaa B mpupoze. O30H — ajutoTporHas MOAU(UKaLKs KUCIOpoia

2.2

TennoBoil 3PekT XUMUUECKOH peaku, TEPMOXUMHUYECKHUE YPaBHEHUS, IK30-
U 3HJO0TEpMUYECKHE peakuy. TOIIMBO: yroyib u MeTaH. 3arpsi3HeHHe BO3/1yXa,

YCWICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — anmemeHnT m mpoctoe BemecTBo. HaxoxxneHnue Bompopoaa B IPHUPOJE,
¢u3nueckue M XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOObI TOyYEHHSI.

Kucnore! 1 commn

2.4

Modnsipublii 006EM ra30B. PacuéTsl MO0 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HaceiienHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 101 BelleCTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBL.
OcHoBanug. Ponab pacTBOpOB B MpHUpPOJE M B KU3HU 4esioBeKa. KpyroBopot
BOJbI B TMpUPOJE. 3arpsi3HEHHWE MPUPOAHBIX BoA. OxpaHa M OYHKCTKA

MPUPOHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coemuHenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: cojieoOpasyronue (OCHOBHbBIE, KHCJIOTHBIE, aM{QOTepHblE) U
HeconeoOpa3yromue. Homenkiarypa okcuaoB. dusznueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [loimyueHne okcuaoB

2.7

OcuoBanust. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuii. DU3NYECKUEe U XUMHUYECKUE CBOMCTBA

ocHoBaHuil. [lonydeHne ocHOBaHUNI

2.8

Kucnotel. Knaccudukanuus xucnor. Homenknatypa kucinor. dusznyeckue u
XUMHUYECKUE cBoMicTBa KuciaoT. Pgan aktusBHocTH MetamwioB H.H. Bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseit. @u3nyeckue M XMMHYECKHE CBOWCTBA COJIEH.

[Tomyuyenue conent




2.10

2.11

I'enetnueckas cBsI3b MECKAY KiIIaCCaAMU HECOPTraHNYCCKUX COeTUHEHUI

XUMHUYECKUI  HKCHEPUMEHT: KauyeCTBEHHOE ONpeACNeHHE  COAEp KaHUs
KHCJIOpO/la B BO3JlyXe, IOJYy4YeHHUE, COOMpaHME, paclo3HaBaHUE U H3y4EHHE
CBOMCTB KHCIIOpOJa, HAOMIOeHNE B3aUMOJIEUCTBUS BEIECTB C KHCIOPOAOM U
yCIIOBUSI BO3SHUKHOBEHHS U MpEKpallleHusi TopeHus (moxkapa), 03HaKOMIIEHHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHHWE MX CBOMCTB, MOJy4YeHUE, coOupaHHe,
pacno3HaBaHUE M M3y4YEHHE CBOWCTB BOAOpoJa (TOpeHue), B3aUMOJIECHCTBUE
Bogopoaa ¢ okcugom menu(ll) (BO3MOXKHO HCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOmrofleHne OO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
0COOCGHHOCTEH  pacTBOPEHHUS BEIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM J0JIEH PaCTBOPEHHOIO
BEIIeCTBA, B3aUMOJICHCTBHME BOJBI C MeTalIlaMH (HAaTpUeM U KaJlbIL[HEeM)
(BO3MOXXKHO HCIIOJI30BAaHME BHJIEOMATEPUANIOB), ONIpEEICHHE pPacTBOPOB
KHACJIOT M 1IeJlouedl C IOMOIIbI0 MHIMKATOpOB, MCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BELIECTB PpAa3JIMYHBIX KJIACCOB, HAOJIOJAEHUE W3MEHEHUs
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M ILIeNOoYed, H3yuyeHue
B3aumojeicTBus okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
MeTaJlJIaMH, peaklMii HeUTpaln3aluu, NoJy4yeHHe HEPaCTBOPUMBIX OCHOBAHMIH,
BBITECHEHHWE OJHOr0 MeTalla JApPYyrdM M3 pacTBopa COJIM, pEIIeHHE
SKCIIEPUMEHTANIBHBIX 33/au 1o TeMe «BakHellne Kiacchl HEOPraHMYECKHX

COEIMHEHUID)

[Tepuoanueckuii 3akoH u llepuonndeckas cuctreMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTENIBHO-

BOCCTAHOBHUTCIILHBIC PCAKIIUU

3.1

[lepBble TMOMBITKM KIACCH(PHUKAIMKA XUMHUYECKUX dyieMeHTOB. [loHATHE O
TpyNIax CXOTHBIX 3JEMEHTOB (IIEJTOYHBIC M IIEIOYHO3EMEIbHBIC METaJlIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHhI, KOTOpble 00pa3yioT amdpOTepHBIC

OKCHUAbI U TUAPOKCHUABI

3.2

[lepnonnueckuit 3axoH. [lepnoanueckas cucreMa XuMu4YeCcKux snemeHToB J[. 1.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPUOHAS (hopmbI
[lepuonnueckoit cucreMbl xuMuuyeckux oanementoB J[.M. Menneneesa.
Ilepuonbl u rpynnsl. PU3HYECKUI CMBICI IOPAIKOBOIO HOMEpPAa, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX sifep. M3otombl. DnexkTponsl. CTpoeHue

QJICKTPOHHBIX 000/710YeEK aTOMOB MEPBBIX 20 XHMMHYECKHX DJIEMEHTOB




[Tepuonnueckont cucremsl .M. Menaeneesa. XapakTepuCTUKa XUMUAYECKOTO

3JIEMEHTa 10 ero nojoxxkeHuto B [lepuoanyeckoii cucrteme .M. Menneneera

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAJUNIMYECKUX CBOMCTB MO TpYyINaM H TNEPUOAaM.
3nauenne [lepmoamdeckoro 3akoHa u Ileprognyeckoi CUCTEMBI XUMHUYECKHX
3JIEMEHTOB U1l pa3BUTHUS Hayku W mpakTuku. J[.I. MenneneeB — y4€HbId U

IrpakJaHUH

3.5

Xumuueckass cBsizb. KoBaneHTHas (modsipHass W HEMOJSIpHAsi)  CBSI3b.

9JICKTpOOTpI/II_IaTeJ'IBHOCTB XUMHUYECKHUX 3JIeMEHTOB. loHHAas CBSI3b

3.6

Crenenp okuciacHusa. OKHCIMTEIbHOBOCCTAHOBUTCIBHbBIC pcaknuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH OJKCHEPUMEHT: H3Y4YeHHE O0Opa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJICMCTBUE THUAPOKCHIA IMHKA C pacTBOpaMu KHUCIOT M
Hieyouei, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLINX HMPUMEPHl OKHUCIUTEIBHO-

BOCCTaHOBUTEJIBHBIX peakluil (TrOpeHne, peakliuu pa3ioKeHHsl, COeIMHEHNS)

9 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

BeniectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepunonnueckuit 3axoH. Ileproauyeckas cuctema XuMU4eCcKux siaemeHToB J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB
XMMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajus, KaJlbLUsi MU HX
COCIMHEHUI B COOTBETCTBUU C IOJIOXKEHHEM dJIEMEHTOB B llepmonnyeckoit

CUCTEMC U CTPOCHUECM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THUMBI KPUCTATNIMYECKHUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa xumMudeckoi cBsa3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXKIyHApOAHAs W TpUBHAIbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIUXCA K PA3IU4YHBIM  KJaccaM HEOPTraHWYECKHX COCIUHECHHM,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX pEaKIMid 10 Pa3IMYHbIM MpU3HAKaM (TI0 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIECTB, MO TeIIoBoMYy 3(ddekry, Mo

W3MEHEHMIO CTEIEHEH OKHUCICHUS XHMHYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1o y49acCTHrO KaTaJ’II/ISaTOpa) . JK30- n OHAOTCPMHUYCCKUC pc€aKkuuy,

TEPMOXUMHNYECKUEC YPABHCHUAA. ITonsarue o CKOpPOCTH XHUMHYESCKOH p€aKkuuu

1.4

[Tonsitue 00 oOpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peakmnusax. [loHstue o
TOMOT'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IToHATHE O XUMHUYECKOM PaBHOBECCHHU.
q)aKTOpI)I, BJIIMAIOIIHUE Ha CKOPOCTH XUMHAYECKOHI p€akiuu MW IIOJOXKCHUC

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAaKLUl C HUCIOJB30BAHUEM METOJA

ANEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTHUECKON AUCCOIMUAIMHU. DIEKTPOIUTHl U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnoHsl. MexaHn3M JUCCOLMAIIMM BEUIECTB C Pa3JIMYHBIMU BUJIAMU
xuMudeckor cBs3u. CteneHsb aucconnanuu. CUIIBHBIE U CIA0BIe AIEKTPOJIUTHI.
Peakiiun nonHoro obmeHa. YCJIOBHs TPOTEKAHHS PEaKIUid MOHHOTO OOMEHa,
MIOJIHBIE W COKpAlIEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBOICTBAa KHCIIOT,
OCHOBaHHUN H COJIE B CBeTE€ TIPEACTABICHUH 00 OSIEKTPOJMTHYECKOM

aucconuanuu. KadyecTBeHHbIE peakini Ha HOHBL. [loHATHE O ruaponuse coneit

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJICHHE C MOMACISAMH KPHUCTAJUTMUYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTawioB (rpadura u
ajaMasa), CIOXHBIX BEIIECTB (XJOpUIa HATpus); HUCCIEIOBAaHUE 3aBUCHUMOCTU
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3IUYHBIX (DaKTOPOB;
UCCJIEIOBAHUE  BJIEKTPONPOBOJHOCTH  PAcTBOPOB  BELIECTB,  Mpolecca
JTUCCOLIMALIMM  KHUCIIOT, IIeNo4e M cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMAaTEpPHAIIOB); TMPOBEACHHE OMNBITOB, WJUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUsl peaklnii HOHHOTO oOMeHa (0O0pa3oBaHUE OCa/iKa, BbIIEJICHUE Tra3a,
o0pa3oBaHUE BOJIbl); ONIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuuil (TOpeHHe, peakiu pasiioKeHUs, COCTUHEHMUS);
pacro3HaBaHUE HEOPTAHMUECKUX BEIIECTB C TOMOIIBI0 KAaU€CTBEHHBIX PEaKITHil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramer n ux COCIUHCHUA

2.1

O6mas xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U GuU3NYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3amMoOIeiCTBHE C MeETajUlaMH, HEMETaUIaMHM, IIeJoYaMu). XJIOPOBOIOPOI.

Consanas KHCJIOTa, XUMHWYCCKUC CBOﬁCTBa, MMOJIYYCHHUC, IPUMCHCHUC. I[eﬁCTBHe




XJIOpa U XJIOPOBOAOpPOJAAa Ha OpraHMU3M UYCIIOBCKaA. Baxneiime XJIOpUAbI U UX

HaxXO0XXACHUEC B IIPUPOAC

2.2

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHn okuciaeHus. CTpoeHue u (Gu3nuecKkue cBocTBa
MPOCTBIX BEUIECTB — KHUCJIOpOAa M Cepbl. AJUIOTPONHBIE MOAU(PHUKALUU
KHCJIOPOJIa W cepbl. XUMUYECKHE CBoOMcTBa cepbl. CepoBOAOpPOMA, CTPOCHHE,
¢u3nyeckne W XUMHUYECKHE CBoOWcTBA. OKCHIBI CEephl KakK MPEICTaBUTEIN
KUCJIOTHBIX OKcHJoB. CepHas KHUCIOTa, (GU3NUYECKHEe M XUMHUYECKHE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHUCIOT U cnenuduyeckue). XUMUUIECKHe
peaxiuu, JeKale B OCHOBE MPOMBIIUICHHOTO CIOcO0a MOIy4eHHsI CEpHOM
kucnoThl. Ilpumenenue. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas pPEAaKUUs Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ coeMHEeHUi B npupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXAIOMIeH Cpelbl COeTUHEHHUS MU cephbl (KHCIOTHBIE OXK[IH,

3arpsi3HEeHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPeA0TBPAIlCHHUS

2.3

Obmas xapaktepuctuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. A30T, pacCpOCTpaHEeHUe B IPUPO/IE,
¢du3nueckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUax,
ero (u3MYecKne W XMMHUYECKHE CBOICTBa, MOJydyeHHue W mpumenenue. Comu
aMMOHHMSI, UX (U3HYECKHEe W XUMHYECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBenHasi peakiusi Ha MOHBI AMMOHHS. A30THas KUCIOTa, €€ MOIyYeHue,
¢u3nueckne W XMMHUYECKHE CBOWMCTBa (00IMME KakK MPeACTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Mcnoap3oBaHHE HUTPATOB U COJIEH aMMOHHS B
KayeCTBE MHHEPAIbHBIX yH0OpeHUil. XUMUYECKOe 3arps3HEHHE OKpY>Karolei
Cpellbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arPA3HEHHE BO3AYyXa, TOYBBI

1 BOJI0EMOB)

2.4

®dochop, amnorponHsle Mogudukanuu docdopa, GU3MIECKUE U XUMUUYCCKHE
corictBa. Oxcupa dochopa(V) u dochopHas kuciora, Qunyeckue u
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBanue ¢ochaTtoB B KadecTBe

MUHEPAJIBHBIX YA00pEHUN

2.5

OO6mas xapakrepuctuka 3i1eMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHM OKHUCICHUA. YTJIEPOA, aIOTPOIIHBIE
MOIU(UKAIIMK, PACIpPOCTpaHEHHE B MpHpoJe, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B mpupozge. OKCHIBI yriepoaa,
UX (QU3MYECKHEe M XWMHYECKHE CBOICTBA, NCWCTBHE HA >KUBBIC OPraHU3MBI,

IMOJIYy4CHHUC U IIPUMCHCHHUC. OKOJIOTHYECKHE Hp06HCMH, CBA3aHHBIC C OKCHJIOM




yraepoaa(lV); rumore3a rno0ambHOrO MOTEIUICHUS KIUMaTa; MapHUKOBBIMA
a¢dext. YroapHas kuciota u €€ CoOau, UX (PUINYECKUE M XUMHUYECKHE
CBOIicTBa, moiyuyeHue M mHpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
uonbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3S5ICTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yrinepoga (MeTaH, 3TaH, ITWUJIECH, AaleTWIEH, 3TaHOJ, TJIMLEPHH, YKCyCHas
kucnota). VX coctaB um xumuyeckoe crpoeHue. [loHsTHE O OHOJIOTHUYECKH
BaXXHBIX BELIECTBAaX: JXHpaX, OelKax, YIrieBoJaXx — M HUX POJIM B JKU3HU
4yelloBeKa. MarepuallbHOE €IMHCTBO OpPraHMYECKMX W HEOpraHMYeCKHX

COeIMHEHUH

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHMHUYECKHE CBOICTBa, IMOJNyYCHHE U
npumeHenne. CoeuHEHUs KpeMHUs B mpupoze. OOmue mpeacTaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinote. CHIMKATHI, UX UCIOJIb30BAHKE B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH. BaXkHeWIne CTPOUTEIbHBIC MAaTEepPHAIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGrembr Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: M3ydeHHE OO0pa3LoB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKLUK Ha XJIOPUI-
MOHBl W HAONIOJCHHE MPU3HAKOB HUX MPOTEKAHMS; ONBITHI, OTPAXKAIOIIUE
¢u3nyeckre U XMMUYECKHE CBOWCTBA TraJIOTCHOB M UX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMu XJIOpUIOB
(ranoreHuoB); O3HAKOMJIEHME C o0Opasluamu cepbl U €€ COeIUHEHUIMHU
(BO3MOXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalloB); HAOJIOJEHME Hpoliecca
o0yryIMBaHUs caxapa IMoJ JeHCTBUEM KOHLEHTPUPOBAHHOM CEpHON KHCIIOTHI;
U3y4eHHE XMMHUYECKHUX CBOMCTB pa30aBIEHHOW CEpHON KHUCIOTHI, MPOBEJCHHE
KayeCTBEHHOM peakuud Ha cyinb(aT-uOH M HAOIIOJEHHE Ipu3HaKa e€
MPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3UIECKUMU CBOMCTBaAMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOYKHO MHCIIOJIb30BAHME BHJIEOMATEpUANIOB), 0O0pa3LamMu
a30THBIX U (ocHOPHBIX YAO0OpEHUN; OIyUeHHE, COOMpaHKEe, pacliO3HABaAHUE U
U3Yy4YEHUE CBOMICTB aMMMaka; NpPOBEJACHHE KaueCTBEHHBIX pEaKIUil Ha HOH
aMMOHUS U (QochaT-HOH U H3YYEeHHE TMPHU3HAKOB HMX MPOTEKaAHHUS,
B3aMMOJICHICTBUE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBI C MEJbIO (BO3MOXHO
UCIIOJIb30BAaHUE BUIEOMATEPUANIOB); HW3YyUYEHHE MOJENEH KPHUCTAJUIMUECKUX
pemwéTok anmasza, rpadura, (QyuIepeHa; O3HAKOMJIEHHE C IPOLIECCOM

a7copOIMK PACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIVIEM U YCTPOHCTBOM




NPOTUBOTrasa; MONy4yeHHe, COOMpaHHe, paclo3HABAHUE W H3YYEHHE CBOWCTB
YIJIEKUCIIOr0 Tra3a; IPOBEIeHHWE KAayeCTBEHHBIX peakluid Ha KapOoHaT- U
CHWJIMKAT-UOHBl M H3yYEHUE TIPU3HAKOB HX TMPOTEKAHMsS; O3HAKOMIICHHE C
OPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PELIEHUE 3KCHEPUMEHTATbHbBIX

3a1a4 I10 TEME «Baxxkaelmme HeMeTauIbl 1 UX COCAUHECHUA»

MeTamisl 1 uX COCIUHCHU

3.1

OOmrast XxapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosioxkenuss B Ilepuoanueckol cucreMe XUMHUYECKHX diaeMeHToB 1M
MenpeneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. MeTaminueckas CBs3b U
METaJNINYecKass KpHUCTAJUIMUECKass pemeTKa. DJIEKTPOXUMHUYECKUN  pAX

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

du3nuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTau1oB. OOmIHe CrocoObl MOTydeHHS
MeTauioB. [IoHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3un. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MojiokeHHe B Ilepumonuyeckoil cucTteMe XHMHUYECKUX
anemeHTOB [[.1. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXO0XKJICHHE B MPUPOJE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpus M Kauusd. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COEeIMHEHU

3.4

IllemouHo3eMeNnbHEIE  METalbl MAarHMii W KajJbLMii:  IIOJIO)KCHHE B
ITepuonuueckoit cucreme xumuueckux d1eMeHToB .M. MenneneeBa; cTpoeHue
WX aTOMOB; HaXxOXXJeHHE B mpupojae. Pu3nueckue M XUMHUYECKHE CBOMCTBA
MarHus M Kaiubliusg. BaxHelmume coequHeHUs Kaiblus (OKCHI, THIPOKCH,

cosn). JKEcTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

3.5

Amromunuit: nonoxxeHue B Ileproanueckoil cucTeMe XUMHYECKUX DIIEMEHTOB
.M. Menneneesa; CTpOCHHE aTroma; HaxOXACHUE B mnpupojae. Pusnueckue u
XAUMUYECKHE CBOWCTBA AFOMUHMS. AM(OTEpHBIC CBOMCTBA OKCHIIA U THIPOKCHIA

AJIFOMHHUA

3.6

3.7

Keneso: nonoxenue B [lepuoanueckoit cucreme xuMuyeckux 3nemeHToB .M.
Menaeneesa; CTpOE€HHE aTOMa; HaXOXIAeHHE B Ipupone. dDusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCUIb B coiu xkene3a(ll) u

xene3a(lll), ux cocras, cBoICTBa U OTyYEHUE

XUMUJeCcKu OKCIICPUMCEHT: O3HAKOMIICHHUE C O6p33HaMI/I METAaJIJIOB M CIIJIaBOB,

X (U3MYECKUMU CBOMCTBAMHU; H3YyUYEHHUE pE3yJbTaTOB KOPPO3UU METAJIOB




(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0co0eHHOCTEH
B3aUMOJICHCTBHMSL  OKCHJA KaJbLUsd M HATpus C BOAOM  (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPHAIIOB); MCCIEJOBAHUE CBOMCTB JKECTKOW BOABI;
nporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJb30BaHHE
BU/IEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA Ha MOHBI
(MarHusi, Kanpliusi, amomMuHus, uHka, xkenesa(ll) u sxemesa(lll), memu(ll);
Ha0JII0/IEHUE U ONMCAaHUE MPOLECCOB OKpalIMBaHUs IUIAMEHW MOHAMH HaTpus,
Kaauss M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHHMS W THUAPOKCHIA
LIUHKA; pEelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeie MeTanisl 1

X COCIUHCHUA»

XuMUs U OKpy>Karoluas cpesa

4.1

Hosrie MaTCeprajibl U TCXHOJIOTHH. BemectBa u MaTCpurajibl B HOBC@I[H@BHOﬁ
JKM3HH YeJIOBEKa. XUMMA U 310pPOBEE. besomacHoe HMCIIONB30BaHNE BEIIECTB M
XHUMHUYCCKHUX peaKHI/Iﬁ B 6BITy. HCpBaﬂ ImoMomp IMpu XUMHYCCKHUX OXKOrax H

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HECHHE
okpyxarorieit cpensl [TIK. Pons XuMuu B pelieHUH SKOJIOTHUSCKHUX MPOOIIeM.
[IpuponHbIE HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),

IPOAYKTHI HX TIEpepabOTKU, UX POJIb B OBITY M MIPOMBIIIIIEHHOCTH

4.3

XUMHYECKUN OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTepuajioB (CTCKHO, CIIJIaBBbI

MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHose ®PI'OC

1

[Ipencrasnenue:

1.1

0 MO03HAaBa€MOCTU SBJICHUU npupoabl, IMOHUMAHUC 00BCKTHBHOM
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH KakK obactu COBpPCMCHHOI'O
C€CCTCCTBO3HAHWA, KOMIIOHCHTA O6H.I€I>i KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBEKAa B YCJIOBHUAX COBPEMCHHOI'O 06H.ICCTB3.;

IMOHMMAaHUC MCCTAa XUMHUHU CPCIU APYIHX €CTCCTBCHHLIX HAYK

1.2

0 HAY4YHBIX MCTOAAaX IIO3HAHHWA, B TOM YHCJIC JSKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX METOAAaX HMCCICAOBAHUA BCIICCTB U H3YUYCHHA
XHUMHUYCCKHUX peaKHHﬁ; YMECHHE HCIIOJIB30BATH MOACIN JIA

00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cthepax npodhecCHOHATBLHON JACSITEILHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHXKCHHUSAX
XUMHUYECKOW HAyKH, YTO TO3BOJIMT OOYYAIOIIUMCS paccMaTpUBATh
XMMHIO Kak cepy cBoelt Oyayieit nmpodeccnoHanbHOM eI TeIbHOCTH
U ClielaTh OCO3HAHHBIM BBIOOP XMMHHU KakK MPOQUIBHOTO MpeaMeTa

IIPU MIEPEX0/I€ HAa YPOBEHb CPEIHEr0 00IIEro 00pa3oBaHUs

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM M YMEHHE NPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

Ba)KHGI\/JIIHI/Ie XUMHUUYCCKHUEC TIOHSTHUA: XI/IMI/I‘-IGCKI/If/'I DJIEMCHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHUTEIIbHBIE AaTOMHasi U MOJICKYJIpHas
Macchbl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca, MOJIIPHbBIA
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHUE, COJb (CpemHss), XUMHUYECKas
peakuusi, peakUud COCOUHEHMs, PEAKUUU Ppa3JIOKEHUs, pPEeaKlIUu
3aMeMIeHUs, peakiuu OOMeHa, TeruioBoW A(MQEKT peakiuu, dK30- H
SHIOTEPMHUYECKHE PEaKIMH, PACTBOP, MaccoBas JOJIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MacCOBas IOJIsI M TIPOLIEHTHAS KOHIICHTPAIINS

BCIICCTBA B paCTBOPEC, AAPO aTOMA, 3J'ICKTpOHHBII71 cIIon aToOMa, aTOMHasd




opOuTanb, paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHYECKasl CBA3b, JEKTPOOTPULIATEIBHOCTD, MOJISIPHAs U HETIONSIpHAs
KOBAJICHTHAs  CBSI3b, HOHHAas  CBA3b, METAJUIMYECKas  CBs3b,
KpUCTAJUIMYECKasl peleéTka (aToMHas, HWOHHAas, MeTaJuln4ecKas,
MOJIEKYJISIpHAs), MOH, KAaTHOH, aHUOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNMEKTPOJINTHYECKAs  TUCCOLMALMS, PpEAaKIMH HMOHHOTO OOMeHa,
OKHCIIUTETIbHO-BOCCTAHOBUTEIBHBIE ~ DPEaKIMH,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHCIEHHE U  BOCCTAHOBICHHE, 3JIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE peaKIny,
CKOPOCTh XMMHUYECKOW peakumu, kartammsarop, IIJIK, xoppo3us

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHMH: 3aKOH COXpPAaHEHHsS MaccChl,
nepuoauueckuii 3axkoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraI[po

2.3

TECOpHUU XHUMUU: ATOMHO-MOJICKYJIApHasa TCOpHUs:, TEOpUs

AJIEKTPOJIUTUYECKON AUCCOUAITUN

Brnagenue ocHOBaMU XMMHUYECKOM IPAaMOTHOCTH, BKIIFOYAIOIIICH:

3.1

YMEHHUE MPaBUIIbHO UCTIOIB30BaTh H3yYEHHbIE BEIIECTBA M MATEPUAIIBI
(B TOM uYHCIe MMHEpaJbHBIE YAOOpPEHHs, METaulbl U CIUIABHI,
OPOAYKTHl TMepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOIOB
(yros, mpupoaHoro rasa, HeTu) B OBITY, CEJIbCKOM XO3sHCTBE, Ha
HOPOM3BOJICTBE U TOHMMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsS OpraHu3Ma 4eJIoBeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEUIECTB

U XMMHYECKHUX MPOLECCOB HA OPTaHM3M YEJIOBEKa M OKPYKaIOIIYIO

MPUPOJIHYIO CPEy

3.2

YMCHHUEC HUHTCIPUPOBATHL XUMHUUYCCKHE 3HAHUA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX PEAMETOB

3.3

HaJIM4Ke OmbITa paboThl ¢ pa3TUYHBIMU MCTOYHUKAMHU WH(POpMAIUU
N0 XUMHMU (Hay4yHas M Hay4dHO-TIONMYJSIpHAs JHUTEparypa, CIOBapH,

CIIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLICHUBATDH I/IH(I)OpMaI_[I/IIO O BC€IICCTBAX, HX
IMPCBPaAlICHHAX u MMPaKTH4ICCKOM IIPUMCHCHUU n YMEHHUC

HCIIOIB30BaTh €€ s PECUICHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

BnaneHHe OCHOBaMH ITOHSATHHHOI'O amnmapata ¥ CUMBOJIMYECKOTO

A3bIKa XUMHH OJIs1 COCTABJICHUS (bOpMy.TI HCOPraHMYCCKUX BCIICCTB,




ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ; OCHOBaMHu XUMHYECKOM

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHATH CBsI3b TOJIOKEHHS demMeHTa B Ilepuomnueckoii

CUCTEMEC C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMUYECKHX OJJIEMEHTOB (COCTaB M 3apsAn smpa, oOiiee dYHciIo
JJICKTPOHOB), PpACHpPENCICHHEM DJJICKTPOHOB TI0 DHEPreTHYCCKHM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAJIBIIHS
IIpeacraBnenue 0  NEPpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc atoma, JIEeKTPOOTPULIATEIBHOCTH),

6 OPOCTBIX U CJIOXHBIX BEIIECTB OT TMOJOXKCHHS JJIEMEHTOB B
[lepuoanueckoit cucreme (B ManblXx TMEpHOJaX M TJIABHBIX
MOATPYIINAX ) M JIEKTPOHHOTO CTPOSHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XHUMHYCCKHE DJICMCHTEI

7.2 HEOpraHMYEeCKHE BELIeCTBa

7.3 XUMUYECKHUE PEaKIIU

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh U CTENEHb OKHUCIIEHUS XUMUYECKUX DIIEMEHTOB, 3apsij

. HOHA

8.9 BUJl XMMHYECKOW CBS3M W THUI KPUCTAJUIMUECKOW CTPYKTYPHI B

' COCTUHECHUSIX

8.3 XapakTep Cpebl B BOJAHBIX PACTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )

8.4 OKHCJIUTENIh ¥ BOCCTAHOBHUTEIIb

9 YMeHue xapakTepu3oBath (PU3MUECKHE U XUMUYECKUE CBOMCTBA:
MOPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, TpaduT, aimas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATPUM, KaJuii, MarHuu,
KaJIBIIWHA, aTFOMHHHM, KEJIE30)
CJIOKHBIX BEIECTB, B TOM WYHCJIE WX BOJHBIX PAcTBOPOB (BOIA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ, OKCHIbI W THIAPOKCHIBI

9.9 metaiioB |-I1A rpynn, amomunus, meau (ll), uunka, xeneza (Il u

' I11), oxcuaer yrnepona (11 u 1V), xpemuus (1V), azora u pocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucTas, a30THasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 IPOrHO3MpPOBaTh M  XapaKTepU30BaThb CBOICTBA  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHS, NMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOHOCTD IIPOTCKAHUA XUMHUYCCKUX

MpEeBpaLICHHUH B Pa3IMUHbIX YCIOBHIX

YMeHHe COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS pEaKIuil, B

10
TOM YHUCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA HM3YYCHHBIX KJIaCCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPIKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXKITy HUMH
11 YMeHHe BBIYUCIATE (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
' MacCOBYIO JIOJI0 XUMHUECKOTO JIEMEHTA B COCTUHEHNUN
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00BEM Tra30B
114 N0 YpPaBHCHHSM XHUMHYCCKHUX PEAKIMA W HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy pearcHTOB WU MPOYKTOB PEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOJaMH  HAy4YHOTO  TO3HaHUsA  (HaOJIOIEeHue,
11 U3MEpEeHUE, SKCIICPUMEHT, MOJICITUPOBAHNUE) ITPU H3yYSHUH BEIIECCTB U
' XUMHUYECKHX SIBICHHW; YyMEHHE C(HOpMYIHpOBATH MpOOJieMy H
MPEJIOKUTH ITYTH €€ PeIeHuUs
122 Oe3omacHOi pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' HOCYI0M U TAOOPAaTOPHBIM 000PYAOBAaHHEM
npaBUJIaMy O€30MaCHOTO O0paIleHHs C BEIIECTBAMU, UCTIOIb3YEMbIMU
B [TOBCETHEBHOM XM3HH, NMPABHJIAMH TIOBEJCHHS B TEIAX COCPEKECHUS
123 3II0POBbsI M OKPYXKAIOIICH NPUPOMHOW Cpelbl, MOHHUMAaHUE Bpena
' (omacHOCTH) BO3JCUCTBHS HA KHMBBIC OpPraHU3MBI OIPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO
BO3JCHCTBHUSA
13 Hannuue npakTHYECKUX HABBIKOB TUIAHUPOBAHUS M OCYIICCTBIICHUS
CIIEIYIOIIUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 U3YyYeHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/IBI/I‘-ICCKI/IMI/I u XUMHUYCCKUMH SIBJICHUAMMU, OIIBITHI,




13.2

WIHTIOCTPUPYIOUEC MMTPU3HAKN TPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

HN3YUCHUC croco0oB pasaciCHuA cMmecei

13.3

NOJy4YEeHUE KHCIOpOAa M M3Y4YEHHUE €ro CBOWCTB; MOJydYeHHE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOJIY4YEHUE YIJIEKHCIIOro rasza u

HN3YUCHHUEC €TO CBOI>'ICTB; IMOJIY4CHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MacCOBOM JOJIeH

pacTBOPEHHOTO BELIECTBA

135

pPUMEHEHUE WHANKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans oOnpeAeNeHUS XapakTepa Cpelbl B PacTBOpax

KHCJIOT Y MIeI04Yei

13.6

UCCIIEZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aWMOJICHCTBHS KUCIIOT C METAJUIAMU,
OKCHUJAaMU  METaJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMHM, COJSIMHU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHUE OJHOTO MeTaula JAPYTMM U3 pacTBOpa  COJH;
UCCIICIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAOB AOMUHUS U

UHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((BJIGKTpOHI/ITI/I‘leCKaH
JAUCCOL AL, «BaxHelimme HEMETaIlbl U HX COCAUHCHUA»,

«BaxHenmme MeTaJlIbl U UX COCIUHCHUI»

13.8

XUMHYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIINE  MPHU3HAKH
MPOTEKaHUsl peakIuii MOHHOTO OOMEHA; KaYeCTBCHHBIC PEAKIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PAaCTBOPaxX HWOHBI: XJOPHUA-, OPOMHI-,
wonuna-, cyiabdar-, Qocdar-, KapOOHAT-, CHUIUKAT-AaHUOHHBI,
TUIPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHus, KaJabIUs, aJTFOMUHISI,

xenesa (2+) u xenesa (3+), meau (2+), IuHKA

14

YmMmenue:

141

14.2

MNpEACTABIATL PE3YJIbTATBI OKCIICPUMCHTA B (I)OpMe BBIBOIOB,
J0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_[ U BbBIABJIAATH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH
YCTaHABJIMBATh CBA3H MCXKY pCaJIbHO Ha6J'II-OI[a€MBIMI/I XHUMHUYCCKHUMU
ABJICHUSAMH H IIPOLCCCaAaMH, IPOUCXOIAINMHA B MAKpO- U MUKPOMHUDPE,

OOBSACHATH NPUYMHBI MHOI0OOpa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHa‘{aHBHBIe XUMHUYCCKUC ITOHATHA

11

YucTele BellecTBa U CMECH. Crioco65b1 pasaciICHUA cMmecel

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckue dneMeHThl. CHUMBOJBI  XUMHUUYECKUX

OJICMCHTOB. HpOCTBIG " CJIOXKHBIC BCIIICCTBA.

1.3

Xumnyeckas popmyia. BareHTHOCTh aTOMOB XUMUYECKUX 3J1eMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTEIIbHAS MOJICKYJIdpHas Macca. Maccopas J0JI1 XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUH

1.5

1.6

KonnuectBo BemectBa. Monb. Monsipuass mMacca. MonspHbii 00BEM Ta3oB.
B3aumocBs3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHULl BELIECTBA

duznyeckre W XUMHUUYECKHE SBICHUS. XUMHUUECKas peaknusa nu eé IMPU3HAKH.

3aKOH COXpaHEHHs MACCHI BEIIECTB. XMMHUUYECKUE YPABHEHHUS

[lepnonnueckuit 3akoH m Ilepuonnueckas cucTreMa XUMHUYECKHX JJIEMEHTOB

J.1. Menneneea. CTpoeHHne aTOMOB

2.1

Ilepunonnueckuit 3akoH. llepuoguyeckas cucreMa XUMUYECKUX 3JIeMeHTOB J[. 1.
Menpeneesa. Ilepuoasl u rpymnmnsl. GU3HYECKUNA CMBICI NOPSAIKOBOIO HOMEpA,

HOMCPOB II€pHUoaa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHYECKHX HJIEMEHTOB

[Tepuonnueckoii cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHUMU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kaublius (paadyca aTOMOB, DJIEKTPOOTPUIIATEIEHOCTH,
METAJUTMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HUX COCAMHEHUH B
COOTBETCTBUH C TMIOJOKEHHEM »JiieMeHTOB B Ilepumoanueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (mofisipHass ¥ HEMOJIApHAsl)  CBSI3b.
DNeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  loHHas  CBs3b.

Meramnndeckas CBSI3b




3.2

Turnsl KPUCTAJINIMICCKUX peH_IéTOI( (aTOMHaH, HOHHasd, MeTaJ’IJ’II/I‘IeCKaﬂ),
3aBUCHUMOCTh CBOMCTB B€IIECCTBa OT THIIA KpI/ICTaHJII/I‘IeCKOI}’I peIHéTKI/I 1 BHA

XHUMHYECKOH CBSI3U

Baxnerlimme npeACTaBUTENM HEOPraHWYECKWX BemiecTB. Hemeramnbl m ux

COCAUHCHUA. MeTamisl 1 uX COCAUHCHUS

4.1

Knaccudpukanuss m HOMEHKIIaTypa HEOPraHMYECKUX COCAMHEHUN: OKCHJIOB
(coneoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, aM(pOTepHBIC) u
HeconeoOpa3yroIure; OCHOBaHUHM (IMIENOYM M HEpPACTBOPUMBIE OCHOBAHUS);
KHCIIOT  (KUCIOpOACOAEepKAIUe M OECKUCIOPOAHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHMX U KUCIBIX)

4.2

duznyeckue MW XHUMHYECKHE CBOMCTBA MNPpOCTBIX  BCIICCTB-HECMCTAJIJIOB:

BOJZIOPO/Ia, XJI0pa, KUCIOPOaa, CEPhI, a30Ta, Gpocdopa, yriepoaa, KpeMHUS

4.3

dusnueckue U XHMHUYECKHE CBOMCTBA IMPOCThIX BEHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlkud, Marovusd W KajJlbLUA, aJJlOMUHUSA, KCJIC3a. QHGKTPOXI/IMI/I‘IGCKI/If/'I

PAl HAIIPSKEHUN METaJIOB

4.4

du3nyecknue U1 XUMHYSCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnueckue U XUMHUYECKHUE CBOMCTBA OKCHIOB HemeTawioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). Tlony4uenue

OKCHJOB HEMECTAJLIIOB

4.6

Xumudeckue coiictBa okcuaoB: MeTauioB |A—IIIA rpymn, nuaka, memu(ll) u

xene3a(ll, 1). TTonyueHre OKCHIOB METAILJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THIPOKCUAOB (Ha MpUMEPE
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, 1[uHKa). [lomydeHue ocHOBaHUU ©

aM(OTEpPHBIX THIPOKCHUIOB

4.8

OOmue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOIHON, CEPOBOJOPOIHOM,
CEPHUCTOM, CepHOU, a30THOHU, (ochOopHO, KpeMHHUEBOH, yrombHOi. OcoObie
XUMUYECKHE CBOWCTBA KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO6mue xuMUYecKre cBOcTBa cpenHux coneil. [lomyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, paciio3HaBaHUEC BOJOpOJa, KHCIOpOJa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopHu

411

[lonyuenune amMMuaka, CepHOM M a30THOM KUCJIOT B IPOMBIIUIEHHOCTH. O01une

CIIOCOOBI MMOJIy4CHUA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HEOPTaHNUYCCKUX COE€IUHEHMI

XuMudeckue pc€akuuu

5.1

Krnaccugukanms XuMu4eckux peakiuii Mo pa3indHbIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIUU BEHIECTB, IO TemIoBoMy 3¢ dekrty, 1o

HM3MCHCHHIO CTCIICHEH OKHCIICHHS XUMHYCCKHUX DJIIEMCHTOB

5.2

TernoBoii 3G heKT XMMUYECKON peakiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIC pcaKknuu. OKucnuTeIn U BOCCTAHOBHUTEIIH.
HpOI_ICCCLI OKHUCICHUA n BOCCTAHOBJICHUA. BJ'ICKTpOHHHﬁ OamaHc

OKHCIIMTEIbHOBOCCTAHOBUTEIILHOM pcaknuuu

5.4

Teopml BHGKTPOJII/ITH‘ICCKOI;'I Aucconranum. KaTI/IOHBI, AHHWOHBI. BHGKTPOJII/ITBI n

HEedIeKTPoJIUTHI. CHUIIbHBIC U c1a0bIe AIEKTPOIUThI. CTENeHb JUCCOIHAITTT

5.5

Peakiun monHoro oOMeHa. YCJIOBHS NMPOTEKaHUs pEaKIMii MOHHOTO OOMEHa,

TIOJIHBIE ¥ COKPAIEHHBIC NOHHBIE YPABHEHHUS PEAKIUI

XUMHS U OKpYyXKarolas cpeaa

6.1

6.2

BemectBa u MaTepuajibl B IMOBCEJHEBHON JKM3HM 4deJOBeKa. be3zomacHoe
HUCIIOJIB30BaHHUEC BCHICCTB M XHMHUYCCKHUX peaKLII/Iﬁ B J'Ia60paT0pI/II/I u GLITy.

HepBaﬂ TIOMOIIb IMPU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

XHUMHYECKOE  3arpsS3HEHHE OKpY)KamIIed cpenbl  (KUCIOTHBIE — JTOXKIH,
3arps3HEHUE TOYBBI, BO3JlyXa M BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIICHUS
[Ipenenpras pomyctumass konmeHtpanus BemiecTB (ITJIK). Ponp xumuum B
pelIeHUH HIKOJOTUYECKHX TMpoOjeM. YcuieHue mapHUKOBOro dddekra,

pa3pylieHUue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsbl, azora, Gocdopa, yriepoma, KpeMHUS U UX COCIHHECHUU B
OBITY, MEIWIMHE, MPOMBIIUICHHOCTH U CeIbCKOM XossiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAanHeHuil. [lonsaTHe o KOppo3uu METaIoB, OCHOBHBIE

CITOCOOBI 3alIUTHI X OT KOPPO3UH

6.4

[IpuposHble HUCTOYHHKHU YIIEBOJIOPOAOB (yroyib, MPUPOAHBIN Tra3, HEPTh),

MPOYKTHI X MepepadoTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbpHblE TOHATHS 00 OPraHMYECKUX BEMIECTBAX KaK O COCIWHEHHSX
yriepoaa (MeTaH, 3TaH, 3THIECH, alleTUIEH, 3TaHOJ, [NIMIEPHH, YKCYCHAs! KHUCIIOTA).
[NonsiTHe 0 OMOJIOTMYECKN BAYKHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YriieBoIax — U UX

POJIA B JKU3HU YCIIOBCKA




PacuéTnr:

7.1 1o ¢popMynaM XUMHYECKUX COCTMHCHHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JI YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






