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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O 00I11I€er0 00pa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHMI K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO
obmero ob6paszoBanus, npenactaBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE (enepasbHOIM
paboueii mporpaMMbl BOCIUTAHUS U C YYETOM KOHLEIMHU MPETnoAaBaHus y4eOHOro mpeamMera
«Xumus» B o0pa3zoBaTelbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XuMHHM Ja€T NOpPENCTaBICHUE O LENAX, OOIIell cTpareruu oO0y4yeHus,
BOCIIUTAHUSI M Pa3BUTUS OOYy4YaIOIIMXCA CpeICTBaMH Y4eOHOro MpeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEMETHOE CO/AEpIKaHKe, MPEAYCMaTPUBAET pacIpeieieHHe ero mo Kiaccam |
CTPYKTYPUPOBAHHE MO pa3/iesiaM U TeMaM IPOrpaMMbl 0 XUMUH, ONPEEAET KOJTUUECTBEHHBIE
M KauyeCTBEHHBIE XapAaKTEPUCTUKHU COJEpXKAHUSA, PEKOMEHIYEMYI0 IOCIIEI0BAaTEIbHOCTb
U3YYCHUS] XUMUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH y4€OHOTO
npoliecca, BO3PACTHBIX OCOOEHHOCTEN 00yJarouuxcs, OnpeaeisieT BO3MOKHOCTH MIpeAMeTa JJIs
peanu3anuu TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0OLIEro 00pa3oBaHus, a TaKke TpeOOBaHUM K pe3yJbTaTaM 00y4eHUsI XUMUU
Ha YypOBHE Leled U3yyeHus IMpeiMeTa U OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHON
JESATEIIbHOCTH 00Yy4aroIIerocs o OCBOCHUIO Y4EOHOTO COJEpKaHUSI.

3HaHWE XUMUU CIIY>)KUT OCHOBOU I (POPMHUPOBAHUS MUPOBO33pPEHUSI OOYUAIOIIETrocs, ero
NPEACTABICHU O MaTepuaIbHOM E€IUHCTBE MHUpPA, BAXKHYIO pPOJb HrparoT (HOpMHUpyEMbIE
XUMHEH MpeCTaBICHUS O B3aUMOIIPEBPALLEHUSAX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B IPUPOJIE,
0 MyTSAX peuleHus riao0anbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOMH,
HHEPreTUYECKOM, MUIIIEBOM U SKOJOTUYECKOM 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHCHHUS.

N3ydyenne xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEHN JUIsl cCaMOpa3BUTHSA U (POPMHUPOBAHUS KYJIbTYPBI
JMYHOCTH, €€ 001Iei ¥ PYHKITMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (P)OPMHUPOBAHHE MBIIIJIEHUSI M TBOPUYECKUX CIOCOOHOCTEH O0ydarommxcs,
HaBBIKOB  HUX  CaMOCTOATENbHOM  Yy4yeOHOM  NIeATE€NbHOCTH, OSKCHEPUMEHTAJIBHBIX U
UCCJIEIOBATENbCKUX YMEHHMI, HEOOXOAMMBIX Kak B TIOBCEAHEBHOM JKM3HM, TaKk U B
npodeCCUOHATIBHON JIeATEIbHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBILIUICHHS, 3aKJIaIbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIs71a HA €AMHCTBO MPUPOJIBI M YETIOBEKA, SBIJIIETCSI OTBETCTBEHHBIM TAIlloM B (DOPMUPOBAHHUH
€CTECTBEHHO-HAYYHOU rpaMOTHOCTH O0Yy4arOIINXCS;

Croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEGHHS K €CTEeCTBEHHO-HAyYHBIM
3HaHUAM, K MpPHUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJaJ B HKOJOTMYECKOE OOpa30BaHUE
o0ydJaronmxcsi.

JlanHble HampaBieHHs B OOY4YEHHH XMMHUU OOECHEUMBAIOTCS CIEUU(UKON COAep>KaHUsS
y4eOHOro TMpeaMeTa, KOTOpPbIM SABISIETCS NEAaroruyeckd aganTUPOBAHHBIM —OTpaKEHHUEM
0a30BOI HAYKH XMMUU Ha OTIPEJICTIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0O1Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHITUH XMMHUH, OCHOB HEOPTaHUYECKONW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHSITUH OPraHUYECKON XUMUMU.



CrpykTypa coiepkaHusi MpOrpaMMmbl MO XMMUU C(POPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona kK e€ mzydeHuro. ComepKaHUE CKIIAJBIBAETCA M3 CHUCTEMbl MOHATHA O XMMHYECKOM
JJIEMEHTE M BEUIECTBE M CHUCTEMbl NOHATHI O XUMHUYECKOM peakuumu. OO0€ 3TH CUCTEMBI
CTPYKTYpPHO OPTraHU30BaHbI MO MPUHLMUITY IOCIEAOBATEILHOIO PAa3BUTHS 3HAHWI HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

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

— [lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTAaBIICHUN 00 3JEKTPOJIUTUYECKOMN AUCCOLMALIMU BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HMIIMPUYECKU ITOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, PAa3BHUBAIOTCSA IOCIEAOBATEIIBHO OT OJHOTO YPOBHS K JIPyromy,
BBINIOJIHASL (DYHKIUMU OOBSCHEHHS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MMOJTYyUYECHUS U3YyYaE€MbIX BEILIECTB.

OcBoeHME MPOrpaMMbl IO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTAaBISIOIIEM HAy4YHOM KAPTHHBI MHUpPA B JIOTUKE €€ CHCTEMHOM IIPUPOJBI,
LIEHHOCTHOTI'O0 OTHOILIEHHMS K HAYyYHOMY 3HAaHUIO U METOJaM I03HaHus B HayKe. M3yuenne xumun
OPOUCXOJUT C TMPUBJICYCHHEM 3HAHMM U3 paHEE U3YUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromnii Mmup», «brosorus. 5—7 knaccol» U «DPu3nKa. 7 Ki1accey.

[Tpu u3ydeHuu XUMUU MPOUCXOAUT GOPMHUPOBAHKE 3HAHUN OCHOB XMMHUUYECKOW HAYKH KaK
00J1aCT COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKON JESTEIbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KyJbTypbl. 3a7adya y4eOHOTO MpeaMeTa COCTOMT B (hOPMHUPOBAHHUU
CHUCTEMbl XMMHYECKUX 3HAHUW — BAXKHEUIIWX (HaKTOB, TOHSTHM, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUHM, JTOCTYNHBIX OOOOLIEHU MHPOBO33PEHUECKOTO XapakTepa, S3blka HayKH, B
MPUOOIIEHUU K HAYYHBIM METOJIaM MO3HAHUS MPU U3YUCHUU BEIIECTB U XUMUYECKUX PEaAKIIUi,
B (QOpMHUPOBaHUM U PA3BUTUM TO3HABATEIBHBIX YMEHMH U HUX MNPUMEHEHUHM B Y4YeOHO-
MO3HABATEJILHON M y4eOHO-HCCIE0BATENbCKOMN €S TEIbHOCTH, OCBOCHHUU MPaBUJl O€30IaCHOrO
oOpallieHus ¢ BEIIeCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Tpy m3ydyeHMH XMMHUHM Ha YPOBHE OCHOBHOTO OOIEro oOpa30BaHMsI Ba)KHOE 3HAYCHUE
npuoOpes Takue 1eJu, Kak:

— (OpMHUPOBAHUE MHTEJUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PEUICHUH, CIOCOOHOW aaanTHpPOBATHCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HHU;

— HampaBJICHHOCTh OOy4YEHHS Ha CHCTEMAaTHYECKOE TPUOOIICHHE OO0YyJalomuxcs K
CaMOCTOSITEJIbHOW  TO3HABAaTEJIbHOW  JEATEIbBHOCTH, HAyYHBIM  METOJaM  IIO3HaHUA,
bopMHpYIOLIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0OecrnieueHre YCIOBUM, CIIOCOOCTBYIOIIMX TMPUOOPETEHUIO OOYYArOIUMUCS OIbITa
pa3zHOOOpa3HON NEATENBHOCTH, MO3HAHUS M CaMOTO3HAHUSA, KJIIOUEBBIX HABBIKOB (KIHOUYEBBIX
KOMITETEHLIUI), UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE JJIS PA3IUYHBIX BUAOB JI€ATEIbHOCTH;

— (opmupoBaHue 001Iel (PYHKIIMOHAILHON U €CTECTBEHHO-HAYYHOI TPaMOTHOCTH, B TOM
YuClie YMEHUNU OOBSCHATh U OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpa, UCHOJb3ysd 3HAHUSA U
OTIBIT, TIOJYYCHHBIE TIPH HW3YYEHWHW XUMHUHU, MPUMEHSATh HMX TMPU PEIIEHUU TpoOIieM B
IIOBCETHEBHOM KU3HU U TPYAOBOM AECATEIbHOCTH;



— (hopmupoBaHKe y 00ydaromuxcsi TYMaHUCTUYECKUX OTHOILIEHUM, TOHUMAaHUSI IEHHOCTH
XUMUYECKUX 3HAHWH JUIsl BBIPAOOTKH IKOJIOTHYECKHU IEeJIeCOO00Pa3HOTO MOBENCHUS B OBITY H
TPYAOBOM JESATEIBHOCTH B LEJISIX COXPAHEHHSI CBOETrO 3JI0POBbSI U OKPYKAKOIIEH MPUPOTHOU
Cpenpbl;

— pa3BUTHE MOTHBAIMU K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHs OOIICYETOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo IS U HAMTPaBICHHOCTH JIaJIbHEHIIIETO OOYICHMS.

OO011iee YMCIIO YacoB, OTBEACHHBIX JIJISI U3YyUYEHUS] XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHusl, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B Hezelw), B 9 kiacce — 68
gyacoB (2 Jaca B HEJICIIO).

COAEPKAHUE OBYUYEHMUSA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE MTOHATHS

[Ipenmer xumuu. Ponp XUMUM B KU3HU 4YEJIOBEKa. XUMHS B CHCTEME HayK. lema u
BemlecTBa. DU3MYECKHE CBOWCTBAa BEHIECTB. ArperaTHoe cocTosiHhe BemiecTB. IloHATHE 0
METO/IaxX MO3HaHUA B XUMHUU. YucThlie BemecTBa U cMecu. CriocoObl pa3ziesieHus: CMeceu.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
[IpocThle U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumnueckass (Gopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BellecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTEIbHAS MOJICKYJISIpHAs
Macca. MaccoBas 10J1s1 XUMUYECKOTO 3JIEMEHTa B COEIUHEHUH.

KommuectBo BemectBa. Monb. MonsipHas Macca. B3auMoOCBA3b KOJIMYECTBA, MACChl U
YHUCa CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérsl mo ¢hopmysiaM XUMUYECKUX COETUHEHUM.

@u3NuecKue M XUMHUYECKHE SBJICHUS. XUMHUYECKash peakuus M €€ MpPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMUYECKUE ypaBHeHUs. Kimaccupukaims XUMHYECKUX PEaKIIHii
(coenuHeHUs, pasioKEHUs, 3aMelIeHUsI, 0OMEHaA).

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuUjaMy padOThl B JIA0OpATOPUM U TpUEMaMHU
oOpareHusi ¢ 1a00paTOPHBIM O0OpPYAOBaHUEM, U3yU€HHE U OMNUCaHUE (HU3UIECKUX CBOUCTB
00pa3iioB HEOPTaHWYECKUX BEIIECTB, HaOMOAcHUE (Qu3nyeckux (IJIaBICHUE BOCKA, TasTHHE
JbJa, pacTUpaHHUE caxapa B CTYIKE, KUMIEHWE W KOHJACHCAIUS BOJbI) U XUMHYECKUX (TOpPEHUE
CBEUM, MPOKAJIMBAHHE MEIHOM IPOBOJOKU, B3aMMOJCHCTBUE Meja C KHUCIOTOM) SIBIICHUM,
HAOJIOICHUE W OMHMCAaHUE MPU3HAKOB MPOTEKAHMS XUMHUYECKUX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pasnoxkenue ruapokcuna meau (1) mpu
HarpeBaHuM, B3aUMOJCHUCTBHE >ene3a C¢ pactBopoMm comu meau (), usyuenme cmocoOoB
paszeneHusi cMeced: ¢ TOMOILIBI0 MarHuTa, (QUIbTPOBAHME, BbINIAPUBAHUE, JAUCTHILISLUA,
xpomartorpadus, TMpPOBEACHUE OYUCTKH [OBAPEHHOM COJIM, HAONIOACHUE U OINHCAHHE
pEe3yJIbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JAHUE
MoJieJIel MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Baxueiimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB



Bo3agyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3JIEMEHT M HPOCTOE BEIIECTBO.
Haxoxxnenue xkucimopoaa B mpupoje, GU3NIeCKue U XUMUYECKHNE CBONCTBA (PEaKIMy TOPEHUS).
Oxcuppl. Ilpumenenune kucimopona. CrocoObl MONyd4eHHUS KUCIOpoJa B Jabopartopuu H
npoMbliuieHHOCTU. KpyroBopot kucinopona B npupoje. O30H — ajuioTpornHas MoauduKaims
KHCJIOPOJA.

TemmoBoit >PQPeKT XUMHUECKON peakiuh, TEPMOXMMHUYECKHE YypaBHEHUS, JK30- U
PHAOTEPMUYECKUE peakUuuu. TOIUIMBO: Yrojilb W MeETaH. 3arps3HEHHE BO3/1yXa, YCHICHHE
NapHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopoa — anemeHT u npocToe BeiiecTBo. HaxoxaeHue Bogopo/ia B mpupoje, Gu3ndeckue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nosydeHusi. Kuciaotsl u comnu.

Monsipablii 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPAaBHEHUSIM.

dusnueckne CBOMCTBA BOABl. Boma kak pactBoputens. PactBopbel. Haceimenueie u
HEHACBILICHHBIE PAacTBOPBL. PacTBOpHMOCTH BeHIECTB B Boje. MaccoBasi 1OJsi BEIECTBa B
pactBope. XUMHUECKHUE CBOMCTBA BOJbl. OCHOBaHMs. Poiib pacTBOPOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoAbl B MPUPOAE. 3arpsA3HEHUE NPUPOAHBIX BOA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHuid. Oxcunbl. Kiaccuduxanus OKCHIOB:
coyieoOpaszyromue  (OCHOBHBIE,  KHUCJIOTHbIe, aM@oTepHble) U  HecoJeoOpa3yrolIue.
Homenknatypa okcnnoB. Pusnyeckrue U XUMUYECKHUE CBOMCTBA OKCUAOB. [lomyueHne okcuios.

OcHoBanus. Kiaccudukanus oOCHOBaHMN: IIEIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBanuil. @U3MYECKME W XMMHYECKUE CBOWCTBAa OCHOBaHWU. [lomydyeHue
OCHOBAHHUM.

Kucnotel. Knaccudukamus xkucnor. Homenknarypa kucioT. Ou3ndeckue U XUMUYECKUE
cBorcTBa KUCHOT. P aktuBHOCTH MeTaiioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenkiarypa cosieit. du3znueckne U XUMHUYECKUE CBoOMCTBa coje. llonmyuenue
coJei.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPECNICHUE COJIEP KaHMs KUCIOPOJa B BO3JlyXe, MOJy4YeHUEe, COOMpaHue,
pacno3HaBaHWe M M3yYE€HHE CBOMCTB KHCIIOPOJa, HAOJIOJCHHE B3aMMOJEHCTBHS BEIIECTB C
KHCJIOPOJOM U YCJIOBHSI BOSHUKHOBEHHUS M IMPEKPAIICHUS TOpeHus (IoXKapa), 03HAKOMJIEHUE C
oOpasilaMu OKCHJOB M OIKMCAHWE HMX CBOWCTB, MOJyYeHHE, COOMpAHHWE, PACIO3HABAHHE H
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeicTBue Bogopoaa ¢ okcuaoMm memd (1)
(BO3MOYKHO HCIIOJIB30BaHME BUACOMATEPHAIOB), HAOIIOACHHE 00pa3Il0B BEIIECTB KOJIUUYECTBOM
1 Momb, uccieoBaHue OCOOEHHOCTEN pPacTBOPEHUSI BEIIECTB C Pa3IUYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOW MAaCcCOBOM JIOJEW PACTBOPEHHOIO BELIECTBA,
B3aMMOJICUCTBUE BOJABI C MeETaulaMu (HAaTpUEM M KaiablMeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), MCCIEA0BaHNE OOpa3llOB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/ICHUE M3MEHEHUS! OKPACKM WHJIUKATOPOB B PACTBOpPAX KHUCIOT U IIEJIOYEH, U3ydeHHE
B3aumoencTeus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C METallJlaMH,
peaKkiui HEUTpaNIu3aluM, II0JyYEHHE HEPACTBOPUMBIX OCHOBAHWMN, BBITECHEHHE OIHOTO
METaJula JPYTMM W3 pPacCTBOpa COJIM, PEUICHHE OKCIEPUMEHTAIBHBIX 3aJa4 II0 TeEME
«Baknenme Ki1accbl HEOPraHMYECKUX COCAUHEHUI.



IHepuoauueckuii 3axkoH u Ilepuoamyeckass cucrema xumuueckux djaemenros /1. W.
MenneJieeBa. Crpoenue aTOMOB. Xumuueckas CBSI3b. OxucauTeIbHO-
BOCCTAHOBUTEJIbHbIEC PeaKINH

[lepBble MONMBITKY KIACCU(DUKAIIUN XUMUYECKUX AJIeMEHTOB. [IoHATHE O rpyMmax CXOJHbIX
AJIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METalIbl, TaJlOT€Hbl, HMHEPTHBIC Ta3bl).
DneMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIIBI U THIPOKCH/IBI.

[lepnognuecknit 3akoH. llepmommueckas cucrema xumuueckux osnemeHtoB [[. WM.
MenneneeBa. KopoTtkonepuognas u anuHHonepuogHas ¢opmbl [lepruonuyeckoit CUCTEMBI
xumuueckux aneMeHToB J[. . Menneneesa. Ilepuoasl u rpynmbl. DU3NYECKUM CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocrtaB aTomHbIX sAnaep. M3oromsl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUUECKUX 3JIeMEeHTOB [leproanueckoil cucTeMbl
J. W. MenaeneeBa. XapaKTEpUCTHKA XHUMHYECKOTO OJJEMEHTAa II0 €ro IIOJIOKEHUIO B
[Tepuonnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS PAINYCa aTOMOB XUMHUYECKHUX AJIEMEHTOB, METAIUNTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U MIEPHUOJIAM.

3nauenue [lepuogmueckoro 3akoHa u lleproanyueckor CUCTEMBbI XUMUYECKUX AJIEMEHTOB
JUIs pa3BUTHUS HayKu U npakTuku. /. 1. MenneneeB — yu€HbIN U rpaK1aHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHast u HEMNoJIIpHAas ) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp okucnenus. OKACIUTEIBHO-BOCCTAHOBUTENbHBIE peakuu. [Iporeccsl OkucneHus
Y BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lloB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICUCTBHE THAPOKCHIA
[MHKA C PACTBOPAMM KHUCJIOT U IIEJIIOYEH, MPOBEACHUE OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENBHO-BOCCTAHOBUTENBHBIX pEAKIUH (TOPEHHE, PEAKIIMH PA3JI0KEHUS, COSTUHEHUS ).

Mescnpeomemnbnie ceasu

Peanu3zanns MeXNnpeIMETHBIX CBS3€H MPU U3YYEHUU XHUMHUU B 8 KIIACCE OCYIIECTBISETCA
yepe3 HCIMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TOHSTHUH,
ABJISIFOIIMXCS CUCTEMHBIMU JIJT OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC MIOHATHUS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPUsl, 3aKOH, aHAJTU3,
CUHTE3, KiIacCHU(pUKALMS, TEPUOIUIHOCTh, HAOIIOACHUE, OJKCIIEPUMEHT, MOJCIUPOBAHNE,
U3MEpPEHUE, MO/JIEIIb, SIBJICHHUE.

dusuka: Marepusi, aToMm, DdJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, J3JEKTPUYECKUN 3apsiji, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIECTBAa, ra3, (HU3WYECKHE BEIMYMHBI, CIUHUIIBI U3MEPEHUsS, KOCMOC, TUIAHETHI,
3BE3161, CoHIIE.

buonorus: gporocuntes, apixanue, buochepa.

['eorpadusi: arMmocdepa, rumpochepa, MHHEpaNbl, TOPHbIE TMOPOJIbI, IOJIE3HbIE
MCKOMAaEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peaKkIus



Ilepuonnueckunn 3akoH. Ilepuommnueckas cucrema xumMuueckux assemeHros J[. U.
MenneneeBa. CrtpoeHue aTroMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kalusl, KalblUsd U UX COEAUHEHUN B COOTBETCTBUU C
MOJIO’KEHHEM 3JIEMEHTOB B [leproinuecKkoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BellecTBa: BUAbl XUMUYECKOW CBSI3U. THUIBI KPHUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT TUNA KPUCTAUIMYECKOM PEMETKM M BUAA XUMHYECKON
CBSI3H.

Knaccudukanus m HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCSA K PA3JUYHBIM KJIacCaM HEOPraHWYECKUX COEOUHEHUM, T€HETUYEeCKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukaiys XUMHYECKUX PEakuid MO Pa3IMYHbIM MpU3HaKaM (TI0 YHCIIy U COCTaBY
YYaCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3((}eKTy, M0 H3MEHEHHIO CTEleHEeH
OKHUCJICHUS XUMUYECKHUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINH, TEPMOXUMUUYECKUE YPABHEHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. I[loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusix. [loHATHE O TOMOrEHHBIX W TeTEPOTreHHBIX peakuusax. lloHstue o
karanmu3e. lloHsatme o0 XxuMudeckoM paBHOBecHH. @DakTOphl, BIUSAIOIIME HA CKOPOCTh
XUMUYECKOW pEaKIMHU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE PEaKIUU, SJCKTPOHHBIA OalaHC OKHUCIUTEIhHO-
BOCCTAaHOBUTENBHON peakiuu. CoCTaBJI€HHWE YPABHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiMii ¢ UCTONB30BAHUEM METOA SJIEKTPOHHOTO OajaHca.

Teopust PNEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M [HCCOLMAIMM BEIIECTB C PA3JUYHBIMU BHUJIAMH XHUMHUYECKOM CBSI3H.
Crenenp nuccornuanuu. CUIbHBIE U CTA0bIE AIEKTPOIUTHI.

Peakuun MOHHOrO OoOMEHa. YCJIOBHUSI MPOTEKAHMUS peaklUii MOHHOTO OOMEHa, MOJIHBIC U
COKpAIlEHHbIC MOHHBIE YpaBHEHMS peakiui. CBONCTBA KHCIOT, OCHOBAHWWA M COJIEW B CBETE
MPEACTAaBICHUM 00 JICKTPONMTHUYCCKON aucconualui. KadecTBEeHHbIC pEakIMd Ha HOHBI.
[TonsiTHIE O TUIPOIIU3E COJICH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHUE C MOJENSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWMYECKUX BEIIECTB —
METaUIOB W HEMeTauloB (rpaduTa W anmasza), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpus),
UCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTM XHUMHUYECKOW pEaklUu OT BO3IAEHCTBUS Pa3THUUYHBIX
(bakTOpOB, MCCIEIOBAHUE IIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOLECCa AUCCOLUAINU
KHUCIIOT, WIeNoYel U cojied (BO3MOXKHO MCIOJIb30BaHUE BHJIEO MaTepUaliOB), MPOBEICHHE
OMBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKaHUs peakluii HOHHOro oOMeHa (oOpa3oBaHuUE
ocaznka, BBIJICICHHE Ta3a, OOpa30BaHWE BOJIbI), OIBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIH (TOpEeHUe, PeaKiuu Pa3JIOKEHUs, COCIUHEHUS),
pacIlo3HaBaHWE HEOPTraHWYECKUX BEIIECTB C NOMOINBI0 KAaYECTBEHHBIX PEAaKIUMHd Ha HOHBI,
pELIEHNE SKCIIEPUMEHTANIBHBIX 3a/a4.

HemeTaJyibl 1 X COeIMHEHUS

OOmast xapakTepucTuka TramoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHne M (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrEHOB.
XUMHUYECKHE CBOWCTBA Ha NpUMeEpe XJopa (B3aMMOJEWUCTBHE C MeETallaMU, HEMeTaJlaMu,



niesnioyamu).  XsopoBojopo. ConsiHas KUCIOTa, XWMHUYECKHE CBOMCTBA, IOJYy4YEHUE,
IpuMeHeHue. JeMCTBHE XJI0pa U XJIOPOBOIOPOIa HA OPraHU3M YeJIoBeKa. BaxxHenme Xiaopuibl
U X HaXO0XJIeHUE B PUPO/IE.

Oo6mast xapaktepucthka 35eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHble CTeneHu okucieHus. CTpoeHue W (pU3MyYecKkue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCTIOPOJIa U Cepbl. AJJIOTPONHBIE MOAUDUKAIIMN KUCIOPOJa U CEpbl. XUMUYECKHE CBOICTBA
cepbl. CepoBOoJopo, CTpOeHHUE, (PU3MUECKHEe U XUMHYECKHE CBOMCTBAa. OKCHUIBI CEpbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (PU3MUYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak MpeACTaBUTENS Kilacca KUCIOT M crnenuduueckue). XUMUYECKUE pEeaKilui,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a IMOJy4YeHUs CEpHOW KUCIOThL. llpumenenue
cepHoid KHCIOTBL. ConM CepHOM KHCIOTBhl, KAayeCTBEHHAs peEaklHs Ha CyJb(ar-uoH.
Haxoxnenue ceppl U €€ COCOUHEHUM B MPUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH
Cpellbl COETMHEHUSIMU CEPbI (KUCIOTHBIE I0K]U, 3arpsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI
€ro NpeAoTBpallCHNUS.

OOmast xapakrtepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIECHUS. A30T, paclpoOCTpaHEHHE B NpUpoAe, (usmyeckue u
XUMUYecKue cBoricTBa. KpyroBopot azora B npupozie. AMMHAK, €ro (U3H4eCcKre 1 XUMUYECKUE
CBOICTBa, ostyueHue u npumeHenue. Conu aMMOHUS, UX (PU3HUECKHUE U XUMHUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakuusi Ha MOHbI aMMOHHA. A30THas KHUCJIOTa, €€ MOJyuyeHHe,
du3nueckue M XUMUYECKHE CBOMCTBAa (oOUIME Kak MpeACTaBUTENs Kiacca KHUCIOT H
cneruduueckne). Vcmonap3oBaHMe HUTPATOB M COJEH aMMOHHS B KAadyeCTBE MUHEPATBHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPY KaIoLIEH cpeibl COSAMHEHUSIMU a30Ta (KMCIOTHBIE
JIOK]IM, 3arpsi3HEHHE BO3/yXa, MouBbl U BOJ0EMOB). Docdhop, ammorpomHbie MOAUBUKAITIN
docdopa, pusznueckre u xumudeckue cpoiictBa. Okcua docdopa (V) u pochopnas kucnora,
du3nueckue M XHUMHUYECKHE CBOMCTBa, moiydeHue. Mcmonb3zoBaHue (ocharoB B KadecTBe
MUHEPAJIbHBIX yJI00pEHUH.

Oo6mast xapaktepuctuka 37eMeHTOB IVA-rpynmel. OCOOEHHOCTH CTpOEHUS aTOMOB,
XapaKTepHbIE€ CTEIIEHU OKUCICHUS. YTIEpOo, aJIOTPOIHbIE MOAU(DUKALIUH, PACTIPOCTPAHEHHUE B
npupojie, Gu3nIecKue U XuMuueckue cBoictBa. AjncopOuus. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriepona, nx GU3NUECKue U XUMHUYECKUE CBOWCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPHUMEHEHHE. DKOJIOTHUeCKHUe MPoOIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUTIOTE3a TJIOOATLHOTO TMOTEIUICHHs KJMMaTa, MapHUKOBBIA d(D@eKkT. YTompHas KHCIOTa U €€
coii, uX (U3MUECKHe W XMMHUYECKHUE CBOICTBA, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcmonb3oBaHue  KapOOHAaTOB B OBITY, MEIHULUHE,
MIPOMBINIJICHHOCTH M CEJILCKOM XO3SHCTBE.

[lepBoHayabHble MOHATHS 00 OPraHMYECKUX BEILECTBAaX KaK O COEIMHEHUSX YIiiepoja
(MeTaH, »TaH, JTHWIEH, AalleTWJEH, 53TaHOJ, TJUUEPUH, YyKCycHas kuciota). [Ipuponnsie
UCTOYHHUKHU YTJIEBOJOPOAOB (yroyib, MPUPOAHBINA Ta3, HePTh), MPOAYKTHI HX MepepaboTKu
(6eH3UH), UX POJIb B OBITY U MPOMBIIIUICHHOCTH. [ToHATHE 0 OMOTOTHMYECKH BaXKHBIX BEIIECTBAX:
xKupax, Oenkax, yrjieBoJjax — M HMX pOJM B KU3HU YeNoBeKa. MaTepuanbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTaHUUYECKUX COCAMHEHU.

Kpemumuii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, MOJIYyYE€HHUE M MPUMEHEHHE.
CoenuHenust kpemHusi B npupoje. OOmue mnpenacrapieHuss o6 okcuae kpemuus (1V) u



KpeMHUeBOoW kuciore. CHIMKAThl, HMX HCIOJIb30BaHUE B OBITY, B MPOMBIILJICHHOCTH.
Baxwneiimme cTpouTenbHbIE MaTepuaibl: KepaMHKa, CTEKJIO, IEMEHT, OETOH, MKeIe300€TOH.
[TpoGaembl 6€301TacHOTO UCIIOIB30BAHUS CTPOUTEILHBIX MaTEPUAIOB B IIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIOTHI, ITPOBEICHHE
KaueCTBEHHBIX PEaKIUi Ha XJIOPHUA-HOHBI U HAOIIOICHUE TMPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxkaromue (U3NIECKUE W XUMUYCCKUE CBOMCTBA TAJIOTEHOB M MX COCIMHEHHM (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUATIOB), O3HAKOMIIEHHE C oOpa3laMu XJIOPHUAOB (TaJOT€HHU]IOB),
O3HAKOMJIEHHE C o0pa3naMud cepbl M €€ COCNMHEHHSIMHU (BO3MOXKHO MCIOJIb30BaHHUE
BUJICOMATEPUATIOB), HAOJIOJEHUE TMpollecca OOyIIMBaHUSA  caxapa TMOJ  JIeWCTBHEM
KOHIICHTPUPOBAHHOM CEpHOM KHUCIIOTHI, U3yUY€HHE XMMHUUYECKUX CBOWCTB pa30aBIICHHOIN CEpHOIi
KHCJIOTBI, MPOBEACHUE KaYEeCTBEHHOM pEeaklUMH Ha Cyiab(aT-uoH U HAOJIOJEHUE MpU3HAKa €€
MpPOTEKaHMUs, O3HAKOMJICHHE ¢ (PU3UYECKUMH CBOMCTBAMHU a30Ta, ¢ochopa U UX COCAUHEHHIM
(BO3MOKHO MCIIOJIH30BAaHKE BUJIEOMATEPHATIOB), 00pa3liaMu a30THBIX U POCPOPHBIX yI0OpEHHI,
NOJIy4YeHHE, COOMpaHHEe, pPAClO3HABaHWE W U3YYEHHE CBOMCTB aMMHUaKa, IPOBEJCHHE
KAUEeCTBEHHBIX pEaKIUi Ha HOH aMMOHUA U QochaT-uOH U HU3YyYCHUE MPU3HAKOB HUX
POTEKaHUs, B3aMMOJICUCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTBI C MEAbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), U3YYEHUE MOJIENEH KPUCTAUIMYECKUX PEHIETOK aiMasa,
rpadura, QysuiepeHa, O3HAKOMJIEHHME C TIPOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOra3a, MoJydyeHUe, COOMpaHue, pacrio3HaBaHKe
U U3YYEHHE CBOMCTB YIJIEKMCIIOTO ras3a, MpoBEACHUE KAYECTBEHHBIX pEaklMii Ha KapOOHAT U
CWJIMKAaT-MOHbl M W3YYEHHE IMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C IPOAYKLHUEH
CHJIMKaTHOW NPOMBINUIEHHOCTH, PEUICHUE JKCIEPUMEHTAJIBHBIX 3aJad 1o teMe «Baxnenmue
HEMETAJUJIbl U UX COCAUHECHUS.

MeTasuibl 4 UX COCAMHEHUS

OOmasi XapakTepUCTUKA XUMHUYECKMX OJJIEMEHTOB — METaUIOB HAa OCHOBAHUM HX
noJiokeHus B [lepuoanueckoint cucreme xumudeckux 3yemMeHToB 1. . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTamnueckas CBsI3b U METAUIMYECKAs KPUCTaJUIMYecKast
peI€TKA. DIEKTPOXUMUYECKUM Pl HanpsHKeHU MeTtauioB. DPU3MYECKUe M XUMUYECKHE
cBoicTBa MeTaiyioB. O0mIMe cnocoObl mojlydeHus: MeTauioB. [loHsTHE O KOpPpO3UM METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTaidb, YyT'YH, JOPATIOMUHUNA, OpOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie MeTaiipl: oNokKeHUE B [lepuoanyeckon cucreme XUuMHIECKUX IIEMEHTOB /l.
N. MenaeneeBa, CTpOCHUE MX aTOMOB, HaxOXAeHHUE B npupoje. Ouzndeckue U XUMHAYECKUE
CBOMCTBA (Ha nMpuMmepe HATpus U Kajaus). OKCUIBI U TUAPOKCUIBI HATpUs U Kanud. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[Ilenoyno3eMenbHBIE METAUIBI MATHUW U KaJIbLIMK: OJIOXKeHUE B [lepuoanyeckont cucreme
xumudeckux anemeHToB . M. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXIAEHUE B IPUPOJE.
du3nyeckre U XUMUYECKHME CBOMCTBA MAarHUs M Kajplus. BakHeWlune cOequHEHUs KajbLUsA
(okcua, ruApoKcUl, cosin). JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTPaHEHUS.

Amomunnii: nonoxenue B llepuogmueckoil cucrteme xumumyeckux snemeHToB [[. .
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKJIAECHUE B npupoac. PU3nyecKkue U XMMHYECKHE CBOKWCTBA
anmoMuHusa. AM(oTepHble CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS.



Kenezo: mnonoxenue B llepuoanueckoit cucreMe xumuuyeckux odiemenroB [J[. U.
MenneneeBa, CTPOCHHE aTOMa, HAXOXJeHHe B npupoje. Ousznueckue 1 XuMHUUECKUE CBOMCTBA
xenesza. Oxcunpl, runpokcuabl U conu xeneza (l1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oO0pa3llaMd METAUIOB M CIUIABOB, WX (U3MUYECKUMHU CBOWCTBAMH,
U3YUYEHHUE PE3yJIbTaTOB KOPPO3UHM METAUIOB (BO3MOKHO HCMOJB30BAHUE BUIECOMATEPHUATIOB),
0COOEHHOCTEH B3aUMOJICUCTBUS OKCUJIA KAJIBIUS U HATPUS C BOAOU (BO3MOKHO MCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCJIEAOBAHME CBOMCTB JKECTKOM BOJBI, MpoOIlecca TOPEHUs Keje3a B
KUCIIOpOoZie  (BO3BMOXHO  HCIIOJIb30BAaHWE  BHUICOMATEpUATIOB), TPHU3HAKOB  IPOTEKAHUS
KAUuEeCTBECHHBIX PEaKIMil HA MOHBI: MAarHMs, KaJblUs, aTlOMUHUS, LUHKA, Keneza (1) u xenesa
(1), memm (I1), HAOMIOCHHE W ONMCAHKME MPOILIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATpPHS,
KaJlisg U KaJblusl (BO3MOXKHO HCIIOJIb30BAaHUE BHUJIEOMATEPHUANIOB), UCCIEA0BaHIE aM(DOTEPHBIX
CBOWCTB TUAPOKCUJIA AIFOMUHUS U TUIPOKCU]IA [IUHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 10
Teme «BakHeWIe MeTaJUIbl U KX COCTMHEHUS.

XHMHUS M OKPY:KaOUIas cpeaa

BemiectBa u maTepuaibl B MOBCEIHEBHOM KM3HM 4ejoBeKa. be3onacHoe MCMoab30BaHUE
BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momolip Mpu XMUMHYECKHUX OXKOTax H
OTpPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpebl (mpeaesibHas JOMyCcThUMas KOHIIEHTpaIus
BewecTs, ganee — [IJIK). Poib xumMuu B pelieHHH SKOJOTHYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pas3lioB MaTepHaIOB (CTEKIIO, CIIJIABBI METAJUIOB, TIOJIMMEPHBIC MATEPUAIIBI).

Mescnpeomemmnbnie ceasu

Peanusannss MeXIpeaAMETHBIX CBS3€M IPU M3YYEHUM XMMHM B 9 Kitacce OCYIIECTBIISIETCS
yepe3 HCIMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUH, TaK W TOHSTHUH,
SBJISIIOIIUXCS CHCTEMHBIMU JIJIS1 OT/AEJIBbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mue ecTecTBEHHO-HAYYHbIC MTOHATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATIU3,
CUHTE3, KiIaccU(pUKalUs, TEPUOJAUYHOCTh, HAOIIOJEHUE, DKCIIEPUMEHT, MOCIUPOBaHUE,
U3MEpEHUe, MOJIEIb, SIBJICHUE, MAPHUKOBBIN A (PEKT, TEXHOIOTHUSI, MaTEpUAIIbI.

dusuka: Marepus, aToMm, OJJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIUJ, H3OTOIbI,
PaAMOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUU 3apsii, MPOBOAHUKH, MOJYNPOBOHUKH,
JUDJICKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, ras,
pacTBOp, PACTBOPUMOCThH, KPUCTAJUIMYECKAsl peléTKka, CIUIaBbl, (PU3HYECKHUE BEIIUYUHBI,
€AUHUIIBI U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTRO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, apixanue, Ouochepa, IKOCHUCTEMA, MHUHEPAIBHBIE YIOOpEHUS,
MHUKPO3JIEMEHThI, MAKPO3JIEMEHThI, MUTATEILHbIE BELIECTBRA.

['eorpadusi: atmocdepa, rtuapochepa, MUHEpaTbl, TOPHbIE MOPOMAbI, IOJIE3HBIE
MCKOMAEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS IMPOTPAMMBI OCHOBHOI'O OOIIEro 0Opa30BaHHMs
JOCTUTAIOTCS B X07€ 00YUECHUSA XMMUHU B €MHCTBE yU4COHOM M BOCIIUTATEIBHOM IEATCIHHOCTH B
COOTBETCTBUH C  TPAJAUIHOHHBIMA  POCCUHCKHMH  COIMOKYJIBTYPHBIMH H  JTyXOBHO-
HPABCTBEHHBIMHU I[CHHOCTSIMH, MPHHATBIMH B OOIIECTBE MPAaBUIIAMH W HOPMAMHU IMOBEICHUS W
CIOCOOCTBYIOT MPOIIECCaM CaAMOTIO3HAHMUS, CAMOPA3BUTHS U COI[HATM3AIINN 00yUYaIOIIUXCS.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
CHCTEMOM TMO3MTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMHA M PACHIUPEHHUE OMbITa JACITEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuOTHYECKOT0 BOCTINTAHUSI:

IICHHOCTHOTO OTHOIIIEHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYCCKOMY M HAYIHOMY
HACIICANIO, TOHUMAHMS 3HAYCHHS XMMHUYECKOW HAayKd B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIAJETh JOCTOBEPHOU MH(OPMAIIUCH O MEPETOBBIX TOCTHKEHUAX U OTKPBITHIX
MHUPOBOW M OTCUYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE
MHpa ¥ 00IIECTBA;

2) rpaKaaHCKOr0 BOCIUTAHMSA:

NPEACTaBACHUS O COIHAIbHBIX HOPMax M IPaBHIaX MEKIMYHOCTHBIX OTHOIICHHUH B
KOJUICKTHBE,  KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIICIOBATEIBCKOM, TBOPUECKOM W JAPYIMX BHAAX JCATEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JIEATEIILHOCTH TIPH BBIMOJHCHUN YUCOHBIX, TO3HABATCIILHBIX 3a/1a4,
BBIITOJIHEHUM XHMHYECKHX DKCICPUMEHTOB, CO3JMaHHU YYEOHBIX IIPOEKTOB, CTPEMIIEHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIX B IMPOIECCE TON y4eOHOU AESTETbHOCTH, TOTOBHOCTH
OILICHUBaTh CBOE IMOBEJICHHUEC W TOCTYIKHA CBOMX TOBAPHINEH C MO3MIIMKA HPABCTBCHHBIX H
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIICACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUSI

MHpPOBO33PDEHYECKHE  MPEACTABICHHS O  BEHIECTBE M  XHMHYECKOW  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH M COCTABIIAIOLIHE OCHOBY ISt
NOHMMaHMWs  CYIIHOCTH HAy4yHOW KapTHHBI MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJIbI, B3aUMOCBS3SIX YCIIOBEKA C MPHUPOIHON CPEIoH, O poJn
XMMHU B TIO3HAHUH STHX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHBBI, HAlpaBJ€HHbIE HA IOJYYCHHE HOBBIX 3HAHWH [0 XHMHUH,
HEOOXOaUMBbIe Uil OOBSACHEHHsS HAOIIOAaeMbIX IIPOICCCOB W SABJCHUMH, IO3HABATEIBbHOM,
UH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPATYPOM, JOCTYHMHBIMH TEXHHUYECKUMH CPEIACTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHIO M IMO3HAHHUIO, JIF0003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHuUI0, MMPOEKTHOW M HCCICIOBATEIbCKONW IEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpaBJICHHOCTH ¥ YPOBHsI OOyUEHUS B JAIbHEHIIIEM;

4) ¢hopMUPOBAHUS KYJIbTYPHI 3/I0POBbA:



OCO3HaHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBBIM 00pa3 >KW3HU, OCO3HAHWE TIOCICJACTBUNA W HENPUATHE BPEIHBIX MPUBBIYEK
(ynotpebneHusi aakorojsi, HapKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHHS MpaBUII
0€30MacHOCTH MPHU OOpAIlEHUH ¢ XUMUYECKUMHU BEIIeCTBAMH B ObITY U peaibHOU KU3HMU;

5) TpyA0BOro BOCIIHTAHUSI:

WHTEPEC K MPAKTHUYCCKOMY M3YUCHHIO MPOodecCuil U Tpyaa pa3IudHOro Pojia, YBaKEHUE K
TPyAy W pe3ynbTaTaM TPYIOBOW MACSATCIBHOCTH, B TOM YHCIE Ha OCHOBE TPUMCHCHHUS
NpPEAMETHBIX 3HAHUM 10 XHMHUH, OCO3HAHHBIM BHIOOP WHIMBUIYATLHONW TPACKTOPHUU
POJOJDKEHUS 00pa30BaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCHEIIHONW MPOPECCUOHAIBHON JEATEILHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUMN, TOTOBHOCTH aIAlITUPOBATHCS B TPOPECCHOHAIBHON CPEE;

6) 3K0JI0rHYeCcKOr0 BOCTIMTAHHUS:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK MCTOUYHUKY >KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHHUSA, MOHUMAHKE IIEHHOCTH 3/I0POBOTO M Oe30macHoro obpasa >KW3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DH3WYECKOMYy M TICHXHYECKOMY 370POBBIO,
OCO3HaHME IIEHHOCTU COOJIIOICHUS MPAaBUJI OE30IIaCHOTO MTOBEJICHUS MTPU pabOTe ¢ BEIIECTBAMU,
a TAaKXKE B CUTYAIHSIX, YTPOKAIOIINX 3I0POBBIO M JKU3HU JIFO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMble MPU HM3YyUYCHUU XUMUH, NI PEIICHUS
3a/1a4, CBA3aHHBIX C OKPY>KAIOIIEH MPUPOTHOM CPEIOH, 1JIsi TOBBIIIICHUST YPOBHS SKOJIOTUYECKON
KyJbTYPhI, OCO3HAHUS TJI00aJTHLHOTO XapaKTepa dKOJOTHISCKUX MPOOIEM M MyTEeH UX PEIICHUS
MTOCPEJICTBOM METOJI0OB XUMHUH, YKOJIOTHIECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
II03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIBHOM MTPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocrtaBe MeranpeaMeTHBIX PE3yNbTATOB BBIACIAIOT 3HAYMMBIE JUISI (HOPMHUPOBAHMUS
MHPOBO33pEHUs OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPHUHITUI, TUTIOTE3a, (aKT, CUCTEMa,
MpoIIecC, IKCIIEPUMEHT U JPYToe€.), KOTOPBhIC MCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeIMETax W MO3BOJISIOT Ha OCHOBE 3HAHUN U3 TUX MPEAMETOB (POPMUPOBATH MIPENICTABIICHUE O
IIEJIOCTHON HAYYHOW KapTUHE MHpa, U YHUBEpCAJIbHbIC yueOHBbIC JEHCTBUA (TTO3HABATEIbHEIC,
KOMMYHUKATHBHBIC, PETYSTHBHBIC), KOTOpPhIC OOECIeYMBAIOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIIECTBIICHUIO YICOHOU MEATEILHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSI

ba3oBble ornueckue aAecTBU:

YMEHUSL HCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBINIJICHUS TP OCBOSCHWUW 3HAHUMA:
pacKpbIBaTh CMBICT XHMHUYECKMX TOHATHHA (BBIICIATH HMX XapaKTEpPHBIC TMPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMH MOHSATHSMH), UCIIOJIB30BATh TOHATHUS I OOBSICHCHUS
OTHENbHBIX (DaKTOB W SIBJICHWH, BBIOMpATh OCHOBAHUS W KPUTEPHH JUISl KIaCCHU(PUKAINH
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIINM, yCTAHABIMBATH MPUINHHO-CIICJICTBEHHBIE CBSI3U
MEXIy 00bEKTaMHU U3YUYCHUS, CTPOUTH JIOTHIECKUE PACCYKIACHUS (MHAYKTHUBHBIC, IEYKTUBHEIE,
110 AHAJIOTHUH), JAEJIaTh BHIBOJIbI U 3aKIHOUYECHUS;

yMEHUE MPUMEHATHb B IPOLIECCe MO3HAHUS MOHATUA (MPEAMETHBIE M METaNpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIIONB3yeMble B XHMHH, MPEOOPa30BBIBATH IIMHPOKO
MPUMEHSIEMbIE B XUMHUHU MOJICIbHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYeckass ¢GopMyia W ypaBHEHHE XHMHUYECKOW pEaKIUu — TMpU PEIICHUU Y4EOHO-



MO3HABATENIbHBIX 3a7a4, C Y4YETOM OTUX MOJCNBHBIX TMPEJCTABICHUNA BBIABIATH U
XapaKTepUu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaE€MbIX OOBEKTOB — XMMHUUYECKUX BEILECTB U
XUMUYECKUX PEAKINH, BBISBISTH OOIME 3aKOHOMEPHOCTH, MIPUYUHHO-CIEACTBEHHBIC CBSI3U U
MPOTUBOPEYHS B U3YHAEMbIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabcKye 1eCTBUSA.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOINPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS, a
TaKk)K€ B KA4eCTBE OCHOBBI i (OPMHUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpPETEeHUE OIMbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd U MPOBEICHUIO YUYEHHUYECKHUX
HKCIIEPUMEHTOB, YMEHHUE HAOMIOAATh 32 XOJI0M IpoIlecca, CaMOCTOSATEILHO MPOrHO3UPOBATH €T0
pe3ynbrar, (GopMynHpoBaTh OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO OTBITA,
HCCIIEIOBAHUSI, COCTABJISITH OTYET O MPOJICIIaHHOM padoTe.

Pabora ¢ nndopmanmueii:

yMEHUE BhIOUpATh, AHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX BUIIOB
u (HopM TMpeAcTaBlICHUS, TMOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-MOMYJIsIpHAs
JuTepaTypa XUMHYECKOTO COJEp)KaHUs, CIOpaBOYHbIE TMocoOusi, pecypcel HHTepHeTa),
KPUTHYECKHU OIEHUBATh MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(OPMAIIUIO;

yMEHUE MPUMEHSTh Pa3IMyHbIe METO/Ibl U 3alPOCHI MPHU MOUCKE U 0TOOpe MH(DOpMAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJIMUMBIX [l BBIMOJHEHUS YYEOHBIX U TMO3HABATEIBHBIX
3a/1a4 OMpeAeIEHHOTO TUIa, MPUOOPETEHHE OMbITA B 001aCTH UCIIOIL30BaHUs UHPOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBIQJICHHE KYyIbTYPOH aKTHBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BHIOMpPATh ONTUMAIBHYIO (OpMy TpencTaBICHUS
uHhOpMaIUU U WUIIOCTPUPOBATH pEIIacMbI€ 3a/lauyd HECIOKHBIMU CXEMaMH, JuarpaMMami,
apyrumu hopmMamu rpaduKu ¥ KX KOMOWHAIUSAMY,

YMEHHUE HCIOJIb30BaTh M AHAJIM3UPOBATH B MpoOlecCe YYEeOHON M HCCIeA0BATEILCKOM
NEeATeIbHOCTH UHGOPMAIIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SIMICTBA U TPAHCTIOPTa
HA COCTOSTHUE OKPYXAIOIIECH MPUPOJTHON CPEbI.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eCTBUS:

yMEHHUsI 3aJlaBaTh BOINPOCHl (B XoA€¢ auajiora W (WIM) ITUCKYCCHH) TO CYIIECTBY
0o0cyk1aeMoi TeMbl, (OPMYJIUPOBATH CBOU NPEAJIOKEHUSI OTHOCUTEIHLHO BBIMOJHEHUS
MPEIOKEHHOU 3a/1a4u;

YMEHUS MPEJICTABISATh MOJTYyYEHHBIE PE3YJIbTAaThl IO3HABATEIHHON IESITEIbHOCTH B YCTHBIX
W TMCBMEHHBIX TEKCTaX; JeJlaTh TNPE3CHTAIMI0 PE3YJIbTATOB BBIMOTHEHUS XUMHUYECKOTO
sKcTiepuMeHTa (J1abopaTOpPHOTO OIbITa, JaOOPATOPHOM pabOThl MO HCCIETOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM TO3HABAaTEIHHOU H
WCCJIEIOBATENLCKONU JESATEIPHOCTH TIPU PENICHUH BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE Y4ETa
OOIMX WHTEPECOB W COTJIACOBAHMS MO3UIMKA (0OCYXIEeHUS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMbD», KOOPAUHAIIUS COBMECTHBIX JEHCTBUIA, ONPEECICHUE KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHHUE CaMOCTOSITEIIbHO OMPEACNSITh LENN JIeSITENbHOCTH, IAHUPOBATH, OCYIIECTBISAT,
KOHTPOJUPOBAaTh W NpHU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO JIEATEIBLHOCTh, BBHIOUPATH



HauOonee dS(PGEeKTUBHBIE CIOCOOBI  pelieHUs y4YeOHBIX M IMO3HABaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIM aIrOpUTM JEHCTBUNA IPH
BBIMIOJTHEHUH 3aJaHUi C y4€TOM TMOJyYeHHUs HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTax —
BEILIECTBAX M PEAKLMSIX, OLICHUBATh COOTBETCTBUE IMOJYUYEHHOIO pE3yJIbTaTa 3asBICHHON LENH,
YMEHHE UCIO0JIb30BATh H AHAIU3UPOBATh KOHTEKCTHI, IPEIaracMble B yCIIOBUM 3aJIaHUIA.

HPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pE3ylbTaTOB II0 OCBOCHUIO O00S3aTEIBHOTIO COJEp KaHMS,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paldodeil mporpaMMmoi, BBIACNSIOT: OCBOCHHBIE
0o0yJarouMMuCs Hay4yHbIE 3HAHUS, YMEHHS M CHOCOOBI JEHCTBUM, crenuduyeckue is
npeaMEeTHOM o0nacT «XUMUs», BHUIBI JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpETalnn, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K koHiy oOyueHuss B 8 Kiacce nmpeIMETHBIE Pe3yJibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb c(HOPMHUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX ITOHATUMH: aTOM, MOJIEKYJIA, XUMHUYECKHUU
AJIIEMEHT, MPOCTOE BEUIECTBO, CIOXHOE BEHIECTBO, CMeCh (OJHOpPOJHAs U
HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHTENIbHAas AaTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0Js1 XUMUYECKOTO 3JIEMEHTa
B COCIMHEHUHU, MOJSIpHBIA  OO0BEM, OKCHJA, KHCIOTa, OCHOBAaHHE,  COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKas peakuus, KiacCupUKaus
peaKklnii: peakuu COeIMHEHMS], PEaKUU Pa3JI0KEHUs, PEAKIIMN 3aMEILECHUs, PEaKIINH
0oOMEHa, 7K30- U APHAOTEPMUYECKUE PEaKUrHU, TEIIOBOM A((DEKT peakuuu, siApo aToMa,
AJIGKTPOHHBIN CJIOW aroMa, aTOMHas OpOUTalb, pajuyC aTOMa, XWMHUYECKas CBs3b,
NOJISIpHAsE M HEIOJSIPHAsl KOBAJIECHTHAs CBA3b, MOHHAs CBSA3b, WOH, KaTHUOH, aHHWOH,
pacTBOp, MaccoBas J0JIs BellecTBa (ITPOLIEHTHAs] KOHLIEHTPALKsI) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKUX MOHATUH M TPUMEHSATH 3TH
MOHATHUS NIPU ONMCAHUHU BEILIECTB U UX MPEBPALLECHUN;

e HCIOJB30BaTh XWMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBi€HHUS (HOpMYyJ BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e ONpENeNsATh BAJICHTHOCTb aTOMOB DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEMEHb
OKHUCJICHUSI 3JIEMEHTOB B OWHApHBIX COEIWHEHHUSAX, TMPUHAJIEKHOCTh BEUIECTB K
ONpeNeNEHHOMY KJacCy COEAMHEHH 1o QopMynaMm, BHJ XHUMHYECKOW CBSI3U
(KOBaJICHTHAs! U MOHHAs1) B HEOPraHUYECKUX COCIMHEHUSIX;

e packpsiBaTh cmbica llepuommueckoro 3akona [[. M. MenaeneeBa: QJeMOHCTPUPOBATH
NOHMMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMUMHUYECKHUX DJJIEMEHTOB OT HX
nosnioxkeHus: B Ilepuonnueckoi cucrteMe, 3aKOHOB COXPAHEHMsI MacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaipo;

e ONHCHIBAaTh M XapaKTepu3oBaTh TaOnauuHyio ¢opmy [lepuoguueckoir CHUCTEMBbI
XUMHUYECKUX 3JIEMEHTOB: pPa3iuyarh IOHATUSA «IJIaBHAs mnoArpynna (A-rpymma)» u
«mobounas mnoarpynna (b-rpymnma)», manble U OonbllIME€ MEPUOAbl, COOTHOCUTH
o003HaueHusi, KOTopsle umerotrcs B Ttabnuue «llepuoanueckas cucreMa XMMHYECKUX
anemenToB /. M. MenaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAMHU CTPOECHHUS ATOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsa  sjapa, oOIiee YHuCIO JJIEKTPOHOB U
pacrpeiesieHde UX MO IEKTPOHHBIM CIOSM);



KJIACCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHUYECKUE BEIlEeCTBA, XUMUUYECKHE
peakiuu (MO YHMCIy U COCTaBY Y4YacTBYIOUIMX B PEAKLUMU BEUIECTB, MO TEIJIOBOMY
spdekry);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOICTBA BEIECTB Pa3IUYHBIX
KJIACCOB,  TOJATBEpXJas  OMNHCAaHWE MpPUMEpPaMU  MOJEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX KAa4ECTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChbl BEIIECTB, MaCCOBYIO
JIOJII0 XUMHUYECKOTO 3JIeMEHTa 1Mo (opMyJie COCIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOHN peakiny;

IPUMEHATh OCHOBHBIE OTEPAllMU MBICIUTEIBHOW ACSITEIbHOCTH — aHAlM3 U CHHTE3,
CpaBHEHHE, 00OOLICHHE, CUCTEMAaTHU3alNI0, KJIACCU(UKAINIO, BBISBICHUE NPUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JJI1 M3Y4YCHMsI CBOWCTB BELIECTB M XHMUYECKUX PEaKLUH,
€CTECTBEHHO-HAYYHBIC METO/IbI MO3HAHUS — HAOIIOCHHE, H3MEPEHNE, MOCIMPOBAHNE,
AKCTIEPUMEHT (PEeasbHbIN U MBICIICHHBIN);

ClIeIOBaTh TMpaBUJaM TIOJIb30BAHUA XWMHUYECKOM TIOCYOH U  J1abopaTOpPHBIM
o0Opy/l0oBaHUEM, a TaKKE IMpaBuUjaM OOpAILEHUS C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU T10 BBITIOJTHEHHUIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJIYYSHHUIO U
coOMpaHui0 Ta3000pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOJA), HMPUTOTOBICHHUIO
PacTBOPOB C OMNPEICIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOTO BEUIECTBA, INIAHUPOBATH U
IPOBOJAUTh XUMHUYECKHE HKCHEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIIBIO UHAMKATOPOB (JTaKMYC, (peHoNIPTaIenH, METUIIOPAHK U IPyTHe).

K koHIly oOyuyeHus B 9 Kjacce NpeaMETHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKUX MOHSITHI: XUMUYECKUU SJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATHOH, AaHUOH, IIPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, BaJEHTHOCTb,
AIIEKTPOOTPHULIATENIBHOCTD, CTEIEHb OKHUCIICHMS, XUMUYECKas pEaKuus, XUMHUYECKas
CBsI3b, TEIUIOBOM 3((EeKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOpP, JIEKTPOJIMTHI,
HEAJIEKTPOJUTHI, JJEKTPOJUTHYECKAs JUCCOLMAIMS, peaKlUu HOHHOro OOMeHa,
KaTaqu3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble UM HEOOpaTHMbIE pEaKIIMH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMH, OKHUCJIUTEIb, BOCCTAHOBUTENb,
OKHCIIGHUE U BOCCTAHOBJICHHE, aUIOTpONHs, amM(pOTepHOCTh, XUMHYECKas CBA3b
(koBaJieHTHasi, WOHHAs, METAJUIMYecKas), KpHUCTANIMYEecKas pemérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peaklMuH, MpeaeabHO JOMyCTUMAs
koHueHtpamusa [[/IK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHM W NPUMEHSTh 3TU
MOHATHUS NIPH ONMCAHWUHU BEILIECTB U UX NPEBPALLECHU;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBl€HHA (HOpMYJl BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTb W CTENEHb OKHUCIEHUS XHUMHYECKUX DJIEMEHTOB B
COEIMHEHUAX PAa3JIMYHOrO0 COCTaBa, NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COEIMHEHUM 1o (opmynaMm, BUJ XUMHUYECKOW CBA3M (KOBaJEHTHas, MOHHafd,



METaJIJIMYECKasi) B HEOPraHMYECKUX COCAMHEHHUAX, 3apsii HOHA 110 XUMHUYECKOU
dopMmyre, xapakrep cpelbl B BOJHBIX PACTBOPAX HEOPTaHHMUYECKUX COEIWHEHUH, THI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;

packpbiBaTh cmbica [lepuoauueckoro 3akoHa J[. M. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHUE: OINHUCHIBaTh M XapaKTepu3oBaTh TabmuuHyro (opmy llepuoanueckoi
CUCTEMBbl XMMHYECKHX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHasg mnoarpynna (A-
rpynma)» u «mnobounas mnoarpynna (b-rpymnma)», manble u  OonblIME EPHOJBI,
COOTHOCUTH 0003HAUYEHHUS1, KOTOPBIE UMEIOTCS B IEPUOJUYECKON TaOIUIE, C YUCIOBBIMU
XapaKTEPUCTUKaMH CTPOEHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsii sAapa,
o0I11ee YMCII0 AIEKTPOHOB M PACIPEACICHUE UX IO IJIEKTPOHHBIM CIIOSIM), OOBSICHSTH
oOmrue 3aKOHOMEPHOCTH B HW3MCHCHHHM CBOWCTB DSJEMEHTOB M WX COCIUHEHUH B
npeaesiax MajbIX EPUOI0B U INIABHBIX NOJATPYIII C YIETOM CTPOCHHUS UX aTOMOB;
KJIACCU(PUIMPOBATh XUMUUYECKUE SJIEMEHThI, HEOPraHMUYECKUE BEIECTBA, XUMUYECKUE
peakuuu (MO YHCIy M COCTaBy YYacTBYIOIIUMX B pPEaKIMU BELIECTB, MO TEIIOBOMY
3 (dexTy, M0 N3BMEHEHHIO CTENEHEN OKUCICHHS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBaTh) OOIMIME M CHEHU(PUUECKHE XUMHUYECKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIECTB, MOATBEPKIAsl ONMCAHUE MIPUMEPAMHU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHHI COOTBETCTBYIOIUX XUMHUYECKUX PEAKLIUM;

COCTABJISITh YPABHEHUS 3JIEKTPOJIMTUYECKON IUCCOLMALMN KUCIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS PEakUUid MOHHOTO OOMEHa, YpaBHEHHs peakUui,
MOATBEPKIAIOIIMX  CYHIECTBOBAHWE TE€HETHMUECKOW CBSI3W MEXAY BELIECTBAMHU
pa3IUYHBIX KJIACCOB;

pacKppIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUNA IOCPEACTBOM
COCTaBJICHUSI 3JIEKTPOHHOTr0 OajaHca ITHUX PEeaKIHii;

MPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHS, BO3MOKHOCTHU
MPOTEKaHUSI XMMUYECKHUX MPEBPAIICHUI B pa3IMUHbIX YCIOBHSIX;

BBIYNCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIEMEHTa 10 (popMyJie COEMHEHMS], MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PeaKinu;

cOoONIOaTh MpaBuja TOJIb30BAHUS XUMHUYECKOM TOCyIol H  J1abopaTOpHBIM
o0OpyZOoBaHUEM, a TakXe MpaBuia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIMOJHEHUIO JTA0OPATOPHBIX XMMHUUECKHUX OMBITOB MO MOTYYSHHUIO U
cOoOMpaHHUIO ra3000pa3HBIX BEIECTB (aMMHAaKa U YTIIEKUCIIOTrO ras3a);

MPOBOJUTH PEAKIMH, MOATBEPKAAIOUIME KAUECTBEHHBIA COCTAB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpOMUI-, HOAUI-, KapOoHaT-, (ocdart-,
CWIMKAT-, Cyib(aT-, THAPOKCHI-UOHBI, KATHOHbl AMMOHHUS U HOHBI M3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
IPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHON JESITEIIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IleHNEe, CUCTEMATU3aLUI0, BBISBICHUE MPUUYMHHO-CIEICTBEHHBIX
CBSI3€M — I M3yYEHUs CBOMCTB BEUIECTB M XHMUYECKUX DPEAKIHI, €CTECTBEHHO-
HAy4YHBIE METO/IbI IO3HAHUSI — HAOII0ICHNE, U3MEPEHHE, MOACTUPOBAHNE, IKCIIEPUMEHT
(peasibHBIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne /it KoHnTpoJbHbIe IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS U 5 2 bubmuorexa [IOK
' MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
12 B 15 1
CIHECTEA M XHMHIICCKHE peakiiny https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
bubnuoreka [IOK
2.1 B .K Nl o 6
O3AYX. RUCIOPOL. LIOTTHE 05 OKCritax https://m.edsoo.ru/7f41837c
bubnmorexa LIOK
2.2 B i 8 1
OAOPOAL. LIOHATHE O KHCJOTAX 1 COJAX https://m.edsoo.ru/7f41837c
bu6nmorexa LIOK
2. Boma. P IT 1 1
3 ona. Pactopsl. [lonsaTre 06 0CHOBaHMSIX 5 https:/m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmnorexa [JOK
' COeIMHEHU N https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 31emMeHToB /. U. MenpaesneeBa. CtpoeHue arToMoB. XUMHYECKAsl CBA3b.

OKHCANTENbHO-BOCCTAHOBUTEIbHbIE pPe€aknuu

[Tepuoanueckuii 3akoH u [lepronnueckas
3.1 CHCTEMa XUMHYECKHUX deMeHToB /I. 1.
Mengeneesa. Ctpoenue aroma

39 Xumnueckas cBa3b. OKHUCIUTEIBHO-
' BOCCTAaHOBUTEJIbHBIE PEAKIIUU

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

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



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

Uroro no pazgeny

15

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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c
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9 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
OBbIe
Nen/n = HaumeHoBaHHe Pa3Je/i0B H TeM IPOrPAMMBI Konrposnsupie  [pakrimueckie (mudporrre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BeniecTBO 1 XUMHYECKHE PeaKIUn
[ToBTOpenue u yriy0OiaeHne 3HaHUI OCHOBHBIX pa3/ieioB Kypca 8 Bbu6muotexa [JOK
1.1 5 1
KJ1acca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIui 4 bubmorexa [JOK
' p beakht https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs AUCCOIMAIINS. XUMUYECKHUE PEaKIIUU B 8 1 1 bubnnoreka [JOK
' pacTBopax https://m.edso0.ru/7f41a636
Hroro no pazueny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
51 OO0u1ast XapakTepUCTHKA XUMHUECKUX 31eMeHTOB V IIA-rpynmsl. 4 1 bubmuoteka [IOK
' Tanorensr https://m.edsoo.ru/7f41a636
59 OO0m1as xapakTepucTUKa XUMHUECKUX 371eMeHTOB VIA-Tpynmsl. 6 bubmuoreka [IOK
' Cepa u €é coeluHeHNs https://m.eds00.ru/7f41a636
53 OO0m1as XxapakTepUCTUKA XUMHYECKUX dJIEMEHTOB V A-TPYIIIIHI. 7 1 bubnnorexa [JOK
' A30T, hochop ¥ UX COeAMHEHUS https://m.edsoo.ru/7f41a636
54 OO11ast XapakTepUCTHKA XUMHUYECKUX 3JIeMeHTOB |V A-rpynmsl. 3 1 9 bubmmnoreka HOK
' Yraepon u KpEMHHUM U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25
Pa3nen 3. MeTaunibl 1 UX cOeIMHEHUS
but6mmorekxa [IOK
3.1 i 4
Obmppe CBOHCTEA METAIIOB https://m.edsoo.ru/7f41a636
but6mmorekxa [IOK
3.2 B i 16 1 2
QKHEHIINEe METaJUTBl M UX COCTUHEHUS httos://m.edsoo.ru/7f413636
Wroro no pazneny 20
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Pa3nen 4. Xumus u okpyxaonias cpeaa

41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA 3 bubnmorexa LOK
' o P https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHoe Bpems 3 brbmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 7
IMOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuM B )KU3HU YeJIOBEKA. Tela v BEIeCcTBa 1 bubmmorexa [JOK
pel ' ' - https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 bubmorexa LOK
A https://m.edsoo.ru/ff0d227e
3 [Tpaktuueckas padota Ne 1 «IIpaBuiia paboTsl B tabopaTopuu u 1 bubnnorexa [JOK
pu€MbI 0OpallieHus ¢ TabOPaTOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
. bubmuoreka [{OK
4 UucTtsie BemecTBa u cMecu. CIocoOBI pa3ziesieHus: cMecei 1 https://m.edsoo.ru/Ffod26ca
5 ITpaktruyeckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha npumepe 1 bubmuoreka [IOK
OYHUCTKHU TTOBApEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nunorexa LIOK
6 ATOMEL H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) XMMHUYECKUX 3JIEMEHTOB 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2be8
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bubnunoreka LIOK

8 Hpoctbie i croxHEIe BelecTBa https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0d2d50

10 3aKoH MMOCTOSIHCTBA COCTaBa BellecTB. XUMuyeckas ¢popMmyia. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 OtHocuTtenbHas atToMHast Macca. OTHOCUTEIbHAS MOJICKYJISIpHAS bubmmoreka [JOK
Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHU U bubmmorexa [JOK
https://m.edsoo.ru/ff0d350c

bubmmoreka [JOK
13 KommuectBo BemectBa. Moub. Moisipaas Mmacca https://m.e dso:)_.[ru /#10d5230

14 Ou3nyeckue U XMMHUYECKHE SBIICHUS. XUMHUYECKas peaKius bubmorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U yciaoBUS MPOTEKAHUS XUMHUYECKHUX PEaKIIHii bubmorexa LIOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKUE YPABHEHUS brbmmorexa [TOK
https://m.edsoo.ru/ff0d3b88

17 Boeruncnenus konmuecTBa, Macchl BEIIECTBA 110 YPABHEHUSIM bubnnorexa [JOK
XUMHUUYECKUX PEaKIui https://m.edsoo.ru/ff0d5708

18 Knaccudukanms XuMuueckux peakiuii (CoeAMHEHUs, Pa3I0KEHNUS, bubmuoreka [IOK
3aMEIIeHHs, OOMEHA) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yu€HbIH-dHITUKIONEANCT. OO00IIEeHHE U bubnmnorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4

20 Konrtponsnas padora Nel mo teme «BemecTBa 1 XMMUYECKHE bubmuoreka [JOK
peakuum» https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucinopoa — sieMeHT u but6mmorekxa [IOK
npocrtoe BemectBo. O30H https://m.edsoo.ru/ff0d448e

99 dusnyueckre 1 XUMUIECKHE CBOMCTBA KUCTOpoa (peakinu bubnmnorexa [JOK
okucneHus, ropenue). [lonstre 06 oxcumgax https://m.edsoo.ru/ff0d4614

93 CriocoObI moTydeHus: KUCIOPO/ia B JIA0OpaTOPUH U bubmuoreka [IOK

IIPOMBILIEHHOCTH. [IpuMeHeHne kucnopoaa

https://m.edsoo.ru/ff0d497a
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24 TennoBoit 3¢ pekT xuMu4eckoil peakiuu, HOHATHE O bubmuotexa [JOK
TEPMOXUMHUYECKOM YPABHEHUH, OK30- U YIHJOTEPMHUUECKUX PEAKITHASIX https://m.edsoo.ru/ff0d4790

25 TormnmBo (He(Th, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOObI bubnuoreka [JOK
€ro Mpe0TBPALLCHUS https://m.edsoo.ru/ff0d4c4a

26 [IpakTuueckas pabora Ne 3 no teme «llomyuenue u cobupanue bubmmoreka [JOK
KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2

27 Bogopon — snemeHT u npocroe BeuecTBo. Haxoxaenue B npupoae bubmorexa LIOK
https://m.edsoo.ru/ff0d4ddo

28 duznueckre 1 XMMHYECKHE CBOMCTBa Bojopoaa. [Ipumenenue bubmmoreka [JOK
BOJIOpOJIa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHe 0 KMUCIOTAX U COJIAX bubmmorexa [IOK
https://m.edso0.ru/ff0d50d2

Bbu6moteka [JOK
30 Crioco0sI motyueHus: BOAOpoa B 1aboparopuu https://m.e dso:)_.lru F#0d4ddo

31 [IpaxTuueckas padora Ne 4 o reme «llonyuenue u cobupanue Bu6mmoteka [IOK
BOJIOPOJA, U3YUYEHUE €0 CBOUCTBY https://m.edsoo.ru/ff0d4f42

. " bubmuorexa [IOK
32 Mounsipabiii 00BEM razoB. 3akoH ABOrajpo https://m.e dSO(])_.[I’U /F0d5426

33 Brruucnenus o0b€Ma, KOTUYECTBA BEIIECTBA T'a3a MO €r0 U3BECTHOMY bu6mmoteka IIOK
KOJIMYECTBY BEILECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

34 BLI‘II/ICJ'IGHI/I"SI 00BEMOB razoB 1;[0 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnnorexa [JOK
3aKOHA OOBEMHBIX OTHOIIICHHM ra30B https://m.edsoo.ru/ff0d5708

35 duznyeckne 1 XUMHYECKHUE CBOMCTBA BOJIBI bubmmorexa [TOK
https://m.edsoo.ru/ff0d587a

. bubnmnoreka [JOK
36 CoctaB ocHoBanwuii. [ToHsATHE 00 HHIUKATOpAX https://m.e dSO(])_.[I‘U 045962

37 Bopa kak pactBopuress. HachllieHHbIe 1 HEHACHIITICHHBIE PACTBOPHI. bubnmnoreka [JOK
MaccoBasi 10151 BEIIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40

38 [TpakTuueckas pabota Ne 5 mo Teme «[IpuroroBieHune pacTBOPoOB ¢ bubnuotexa [JOK
ONpeeIEHHON MaCCOBOU J10JIEH PACTBOPEHHOIO BEILIECTBAY https://m.edsoo.ru/ff0d5eba

39 KonTponbras padorta Ne2 mo teme «Kucnoposa. Bomopoa. Boga» Bubmmorexa [IOK

https://m.edsoo.ru/ff0d6342
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bubnunoreka LIOK

40 Oxkcupl: cocTaB, KJIacCU(UKAIUsI, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
41 [TonyyeHnue u XMUMHUYECKUE CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U bubmmoreka [JOK
aM(pOTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, Kilaccu(puKaIysa, HOMCHKIATypa bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA OCHOBaHUI bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, HOMEHKIaTypa bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XUMHUYECKUE CBOWCTBA KUCIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI MOTyYSHHsI, XUMUYECKHE bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/00ad9474
47 [IpaxTuueckas padora Ne 6. Pemenue skcnepuMeHTaIbHbIX 33a4 110 Bbu6moreka [JOK
Teme «OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHU I https://m.edsoo.ru/00ad9b7c
48 I'enernueckas cBS3b MEXAY KJacCaMHU HEOPTaHUUECKUX COCIMHEHUM brbmmorexa LTOK
https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3aU 3HAHUI Eggjﬁ;ﬁ;?ﬁg 0adoch?
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChI bubmmnoreka HOK
HEOPraHUYeCKUX CoeAMHEHUI" https://m.edsoo.ru/00ad9ela
51 [lepBble NONBITKY KJIACCU(PUKAUN XUMUYECKUX FJIEMEHTOB. bubmuotexa [IOK
[TonsiTHE 0 rpynmax CXOIHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
50 IIepuonnueckuit 3akoH u Ilepuonnueckas cucteMa XUMHUYECKUX bubmuoreka [JOK
snemeHToB /1. I. Menaeneena https://m.edsoo.ru/00ada52c
53 Ilepuonsl, TpymIIbL, MOATPYIIIEI bubnmorera LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl E::;?SHE;T:(;(;?S/% 0ada34?
55 CtpoeHue 31eKTPOHHBIX 000JI0YE€K aTOMOB 2JIEMEHTOB bubnuotexa [JOK

ITepunonnueckoii cucremst 1. 1. Menneneena

https://m.edsoo.ru/00ada6bc
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56 XapakTepuCcTUKa XMMHUYECKOI0 JIEMEHTA I10 €T0 MOJIO0KEHUIO B 1 bubmuotexa [JOK
[Tepuoanueckoii cucreme JI. 1. Menaeneena https://m.edsoo.ru/00ada824
57 3nauenue [lepuoguyeckoro 3akoHa Jjisi pa3BUTHS HAYKH U MPAKTUKU. 1 bubnmnoreka HOK
1. 1. MenneneeB — y4€HbIN, I€JAror U rpaXxaaHuH https://m.edsoo.ru/00ada96e
58 PezepHblil ypok. O6001IeHNE U cCUCTeMaTH3alHs 3HaHUH 110 TeMe 1 ﬁg{in;r?:;(:)gg}é 0adb33c
59 Kontponbnas padota Ne4 o teme «CtpoeHre aToMa. XUMHYECKas 1 bubnmnoreka HOK
cBs13b» / Beepoccuiickas mpoBepoyHast padbora https://m.edsoo.ru/00adb486
60 DIEKTPOOTPUIATEILHOCTh ATOMOB XUMHUYECKHX AJIEMEHTOB 1 bubamorexa LIOK
https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
61 Honrast xumireckas caasb 1 https://m.edsocL).I ru/00adac34
62 KoBaneHntHas nosnsipHasi XUMUYECKasi CBS3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HEMOISIpHAST XUMHYECKAs! CBSA3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
bubmmnoreka HOK
64 CTeneHE OKHCIICHHS L https://m.edSO(])_.I ru/00adae28
65 OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmorexa LOK
https://m.edsoo.ru/00adb076
bubmmoreka HOK
66 OxkuciuTenu U BOCCTAHOBUTENH 1 https://m.e dSO(])_.[ru 100adb076
67 PezepHblit ypok. KonTponbHas pabota o treme: «CTpoeHHue aToma. 1 bubmmnoreka HOK
XuMunueckas CBS3b» https://m.edsoo.ru/00ad9ch2
68 PezepHblil ypok. O6001IeHNE U cCUCTeMaTH3alHs 3HAHUH 1 Eggj;ﬁfg;?ﬁ}:f 0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcbl
1 [Tepuonuueckuii 3akoH. [lepronuueckas cucTeMa XUMHUYECKUX 1 bubnmnoreka HOK
anemenToB JI. 1. MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUUYECKUX 3JIEMEHTOB 1 Bbu6mmoteka [JOK
MEPBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB 1 buGnuorexa [IOK
P P https://m.edsoo.ru/00adb7e2
4 Bunbl XuMudeckol CBSA3HM U TUITBI KPUCTAITMYECKUX PELIETOK 1 bubmorexa LIOK
p P https://m.edsoo.ru/00adbac6
5 Kontponbnas padora Nel no teme «IloBTOopenue u yrinyonaenue 1 1
3HaHUU OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay
6 Knaccudukanms XuMruueckiux peakifil mo pa3audHbIM MPU3HAKaM 1 bubmorexa LOK
p p p https://m.edsoo.ru/00adbch0
7 [TonsiTre o ckopoctu xuMHuueckoil peakuuu. [lonarue o 1 bubmuoteka [IOK
TOMOTE€HHBIX U T€TEPOrE€HHBIX PEAKIIMIX https://m.edsoo.ru/00adbe9a
[TonsTe 0 xuMHueckoM paBHOBecHH. DaKTOPHI, BIUSIOUIUE HA
8 CKOPOCTh XUMUUYECKOW PEAKLIUU U MOJIOKEHNE XUMUYECKOTO 1 brbmmorexa [JOK
P P https://m.edsoo.ru/00adc28c
paBHOBECHs
9 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adcade
10 Teopus anexTponuTHueckoit nucconuanuu. CUiabHbIE U clabbie 1 bubmmoreka [JOK
DIEKTPOIUTHI https://m.edsoo.ru/00adcd68
but6mmorekxa [IOK
11 HNonHble ypaBHEHUS peakuit 1
P peartt https://m.edsoo.ru/00add448
12 XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B CBETE 1 bubnuotexa [JOK
MPEJCTABICHUN 00 IEKTPOIUTHUECKON JUCCOLUAIIIH https://m.edsoo.ru/00add5d8
13 XWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 1 but6mmoreka [IOK
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BHGKTpOHHTquCKOﬁ JUCCoranmn

https://m.edsoo.ru/00add8b2

14 [TonsiTue o runponuse conen bubnmorexa LOK
https://m.edsoo.ru/00add9d4
. bubmmoreka [JOK
15 O06o01IeHne U cucTeMaTu3aIys 3HaHUH https://m.e dSO(I)_.[rU 100addd12
16 [TpakTuyeckas padora Ne 1. «Pemenne s3KkcriepuMeHTaIbHBIX Bu6muoteka [JOK
3a1a4» https://m.edsoo.ru/00addbfa
17 KontponbHas padota No2 mo TeMe «IJIEKTpOIUTHIECKAs bubnmnoreka HOK
qucconyanysl. XMMAYECKHE peakliui B PaCTBOPax» https://m.edsoo.ru/00addecO
18 OO01as xapakTepucTUKa raJIoreHOB. XUMHUECKHUE CBOICTBA Ha bubmmoreka [JOK
MpUMeEpe XJopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJsiHast KUCIOTa, XUMUYECKHUE CBOMCTBA, bubnnoreka [JOK
MOJy4YCHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabora Ne 2 no teme «llomyuenue constHon bubnnoreka [JOK
KHUCJIOThI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKLUi, €Clii OJTUH U3 Bbu6moteka [IOK
peareHToB J1aH B U30BITKE https://m.edsoo.ru/00ade488
22 Oomast xapaktepucTrka 31eMeHToB VIA-rpymisr E;ISSH/I//I&T:;(;?SE 0ade64a
93 AnnotponHsle Monupukanuu cepbl. HaxoxxaeHue cepsl u eé bubmmnoreka HOK
COEAMHEHHI B IpUpoie. XMMUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBonopoi, cTpoeHue, GpU3nYecKue 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/00ade802
o5 Oxcupl cepol. CepHast KUCIIOTa, GU3UIECKUE U XUMHIECKUE bubnmoreka [JOK
CBOICTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JIeKAIME B OCHOBE MPOMBIIIEHHOT'O
26 croco0a MoJy4eHus: CEpHON KUCIOThL. XUMUYECKOE 3arpsi3HEHUE bubmmorexa LIOK
- https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpeibl COeTMHEHUSIMU CepPhI
27 Brruucnenune MaccoBoii 1011 BBIXOAa MPOAYKTA PEAKIIMU bubmmorexa LIOK
https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTuka 31eMeHTOB V A-Tpymibl. A3OT, bubmuoreka [IOK

pacmpocTpaHeHue B pupoe, GU3ndeckre U XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero pu3nYecKkue 1 XUMHYECKHE CBOMCTBA, MOJIyueHHE U

bubnunoreka LIOK

29
MPUMEHEHNE https://m.edso0.ru/00adf004
30 [TpakTuyeckas padora Ne 3 mo teme «Ilonyuenne ammuaka, bubnuoreka [JOK
M3y4YEHUE €ro CBOMCTB) https://m.eds00.ru/00adf180
31 A3OTHas KHCIOTa, e€ (pu3nuecKue U XMMHUYECKHUEe CBOMCTBA bubamorexa LIOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUSA B KaUECTBE
32 MUHEPAJIBHBIX yI0OpeHH. XUMHUYECKOEe 3arpsi3HeHUE bubmmorexa [JOK
p B yAooP ) p https://m.edso00.ru/00adf518
OKpY’KaloIllel Cpeibl COEIMHEHUSIMU a30Ta
33 ®ochop. Oxeun dochopa (V) u pochopnas kucnora, pusnueckue bubmmoreka [JOK
1 XMMUYECKHE CBOMCTBA, MTOJIyYCHUE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue hocdaToB B KaUeCTBE MUHEPATHHBIX YIOOPECHUH. bubmmorexa [JOK
3arps3HeHue npupoIHO cpebl pochaTtamu https://m.edsoo.ru/00adfc20
Yrnepon, pacnpocTpaHeHUE B PUPOJE, PU3NUECKHE U XUMHUECKUE bubnnorexa [JOK
35 .
CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunpl yriaepona, ux (pusnveckre u XMMUYECKHe CBOMCTRA. bubmmoreka [JOK
DKoJoruyeckre mpoodIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (1V) https://m.edsoo.ru/00adfebe
37 VYronbHast KUCIOTA U €€ CONn brbmmorexa LTOK
https://m.edsoo.ru/00ae006¢c
38 [IpakTuueckas padbora Ne 4 no teme "llomyueHue yriekuciaoro bubmmoreka HOK
raza. KauectBeHHast peakiiyst Ha KapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHavasibHBIC TOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O bubnunorexa LIOK
COEAMHEHHMSX YIJIepo/ia https://m.edsoo.ru/00ae054e
40 Kpemuwuii u ero coemnHeHust bubmmorexa [IOK
P A https://m.edsoo.ru/00ae080a
41 [IpakTuueckas paborta Ne 5. Perienne skcriepuMeHTaIbHBIX 3329 bubmmoreka [JOK
o TeMe «BakHelIne HeEMETaIIbl M UX COeTUHEHUS https://m.edsoo.ru/00ae0bf2
42 Konrtponsnas padora Ne3 o teme «BaxkHeire HeMeTallIbl 1 UX bu6muoreka [IOK
COCJIMHEHMUSI https://m.edso0.ru/00ae0e18
OO6m1ast XxapakTepruCTUKa XUMHUECKUX PJIEMEHTOB — METaJLIOB.
but6mmoreka [IOK
43 Mertannnueckast CBsSI3b U METAJUIMUECKask KPUCTAIIIIMYECKAst

pemérka. @u3n4YecKre CBOMCTBA METAJIIIOB

https://m.edsoo.ru/00ael103e
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XHUMHUYECKHE CBOMCTBA METAIIJIOB. DJIEKTPOXUMUYECKHUH s

bubnunoreka LIOK

44
HanpsH>KEHUHA METaJIOB https://m.edso0.ru/00ae1156
O6mue cioco6b! monydeHus MmetauioB. CriiaBel. BerauciaeHus mo
45 aBHEHUSIM XMMHWYECKHUX PEAKIUN, €CIU OJJUH U3 PearcHTOB bubnnorexa LHOK
P peaKti, A 13 P https://m.edsoo.ru/00ae1156
COJICPKUT TIPUMECH
46 Ilonsatue 0 KOPPO3UU METAILIIOB bubnnorexa LHOK
pp https://m.edsoo.ru/00ae1278
bub6nmoreka [IOK
47 eJ1o € MeTal
Ilenounbie MeTaib https://m.edso0.ru/00ael4b?2
48 OKcHabl U THAPOKCUIBI HATPUS U KA buGnuorexa [IOK
P P https://m.edso0.ru/00ael4b?2
49 [IlemouyHO3eMeNbHBIC METAILIbI — KaJIbLHK M MarHui bubmorexa HOK
1 https://m.edso0.ru/00ae15e8
. bubnnorexa [IOK
50 Baxueiiniue coequHEHUs KaJblIUI
https://m.edsoo.ru/00ael15e8
51 O000111eHIE U CUCTEMATU3aUs 3HAHUI
N N bubmmoteka IIOK
52 JKéctkoc o CHOCOOBI €€ ycTpaHe
TROCTE BOART 1 €I bl €¢ yeTparenis https://m.edso0.ru/00ae1886
53 [Tpaktrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U METOIBI €€ bubmuoreka [IOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
bubnmorexa LIOK
54 Adro I
MHHHH https://m.edso0.ru/00aelc64
. bubmuoreka [JOK
55 AMmdoTepHbIe CBOMCTBA OKCHIA OKCHIIa
(orep ld W THIPOKCHA https://m.edsoo.ru/00aelc64
but6mmorekxa [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
but6mmorekxa [IOK
57 OKcuabl, THAPOKCHABI K | 1l
g P g com xenesa (1) uxenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIU 3HAHUI
59 [Tpaktrueckas padota Ne 7. Pemenne skcriepuMeHTATBHBIX 337124 bubnmnorexa [JOK
o TeMe «BakHelmue MeTaIbl U UX COSTUHEHUS https://m.edsoo.ru/00ae3de8
60 Brruncnenus no ypaBHEHUSIM XUMHUYECKUX pPEaKLUid, €CIIM OJUH U3 bubmuotexa [JOK
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peareHToB J1aH B U30BITKE WU COJACPKUT MPUMECH. Brraucienus
MacCOBOH J0JTM BBIXO/Ia IPOAYKTa PEeaKIuu

https://m.edso0.ru/00ae1750

61 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
62 Kontponbras padota Ne4 o teme «BakHelne MeTauibl U UX 1
COETUHEHUS»
63 BemecTBa 1 MaTepuainbl B IOBCETHEBHOM JKU3HU YETIOBEKA 1 buGnuorexa [IOK
https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE OKPYXKAIOMICH CpPeIbl 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
65 Ponp XxumuM B pelieHny SKOJIOTHYECKUX TTPOOIeM 1 bubmorexa HOK
https://m.edsoo.ru/00ae4270
66 PesepBHEIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHUMA 1 ﬁg{iﬁﬁfgggﬁ}é 0ae0d0a
67 PesepBHblil ypok. HTorosas kontponbsHas pabota Ne5 O600mieHue 1 bubnnoreka [JOK
U CUCTEMAaTH3aLMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600111€HNE U CUCTeMAaTHU3alHs 3HAHUHA 1 ﬁgi?;;?:g;gﬁ}é()a d9ch?
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBbBI

8 KJIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NPOBEPHEMOTO MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUsA
pe3yJbTara
1 [To teme: «IlepBoHauaIbHBIE XUMHUUECKHUE TOHITHS
PacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUI
3JIEMEHT, TPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPOJHAsI), BaJCHTHOCTh, OTHOCHUTENIbHAs aTOMHas U MOJICKYJIsIpHas Macca,
11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas OIS XHMHYECKOTO
' JJIEMEHTa B COCIMHEHUU, MOJISIPHBIM 00BEM, XMMUYECKasl peakius, KiaccupuKamus
peaKIuii: peaKkIy COSUMHCHUS, PEaKIIMH PA3JI0KCHHISI, PCAKIIUU 3aMEIICHUS, PeaKIIHH
oOMeHa, 9K30- U SHIOTEPMHUYECKHE PEaKIuu, TEIIOBOM >PQeKT peakuuu, pacTBop,
MaccoBas JI0JIsA BenecTBa (IIPOLIEHTHAsI KOHIICHTPAIUs) B paCTBOPE
19 WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHH W MPUMEHSTH ITH
' MIOHSTHSI IPU OMMCAHUU BEIIECTB U MX MPEBPAICHHIA
13 WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBJICHHS (OPMYJ BEIIESCTB U
' YPaBHEHUN XUMUYECKUX PEaKIUI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHs] MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
' ATOMHO-MOJICKYJISIPHOTO YUEHHS, 3aKOHAa ABOTapO
15 OTIPE/ICTIATh BAJICHTHOCTh aTOMOB AJICMEHTOB B OMHAPHBIX COSIMHEHHSIX
16 KJIACCU(UIIUPOBATh, XMUMHUYSCKHE peakiuu (10 YUCIy M COCTaBY Yy4YacCTBYIOIIHX B
' peaKIMK BEIIECTB, 10 TEIIOBOMY 3 (deKTy)
1.7 BBIYHCIISATH OTHOCUTEIHHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCTISATH MAaCCOBYIO JIOJTI0 XUMHUYECKOTO dJIEMEHTA 10 POopMyTie COSANHEHHUS,
1.9 BBIYHUCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE
110 MPUMEHSTh €CTECTBEHHOHAYYHBIC METOJBI TO3HAHHWS — HAOJIOJICHUE, HW3MEpeHUE,
' MOJICTTUPOBAHUE, SKCIIEPUMEHT (pPeasbHBIN U MBICIICHHBIN)
2 ITo Teme: «Baxkueiilue npeacTaBUTETN HEOPTAHUIECKUX BEIIECTBY
21 pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX MOHITHIA: OKCHJ, KACIOTa, OCHOBAHHUE,
' COJIb
25 OTIpeENATh MPUHAMJICHKHOCTh BEIIECTB K ONpEAeNEHHOMY KiIacCy COCAMHEHHUN IO
' bopmynam
2.3 KJIacCCU(PUITUPOBATh HEOPTAHNYECKUE BEIIECTBA
2.4 XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3TMYHBIX




KJIAaCCOB, TMOATBEpPXkJas ONUCaHHE TMPUMEpPAMHU  MOJIEKYJSPHBIX  YpaBHEHHM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IMPOTrHO3UPOBATH CBOMCTBA BC€IICCTB B 3aBUCUMOCTH OT HMX Ka4C€CTBCHHOI'O COCTaBa,

BO3MOXXHOCTH IIPOTECKAHUA XUMHUYCCKUX npeBpameHHfI B PA3JIMYHBIX YCIIOBUAX

2.6

ClleIoBaTh IpaBWJIaM I[IOJIb30BAHMSI XUMHYECKOW TOoCcylol u  1abopaTopHBIM
00OpyJOBaHUEM, a TaKXe MpaBWJIaM OOpAIECHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKHX OIBITOB 110 MOJYYEHUIO
U COOMpaHHMIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), NPUTOTOBICHHIO
PacTBOPOB C OMpeIeIEHHON MacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA, IIJIAHHUPOBATH
Y TIPOBOJUTH XUMHUYECKUE HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IEJIOUEH U

KHCIIOT C IOMOIIbIO HHIUKATOPOB (JIakMYyC, (peHodTanenH, METUIIOPAHK U APyrue)

2.7

IIpOBOAUTDH paC‘-IéTbI 10 YPaBHCHUIO XHUMHYCCKOM p€aKkuuun

3.1

I[To Tteme: «llepuonuueckuii 3akoH u llepuoanyeckas cucremMa XHUMHYECKHX
snementoB JI. WM. MenneneeBa. CrpoeHue atomMoB. XHUMHYECKas CBS3b.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakunuun»

PACKpBIBATE CMBICII OCHOBHBLIX XHMMHWYCCKUX MMOHSATHUH: AApO aroma, BJIGKTpOHHI)If/i
cJIoH aToMa, aTOMHasd Op6I/ITaJ'IB, paauyc aroma, XUMHYCECKasA CBA3b, IOJIApHAss U
HCIIOJIAIpHAA KOBAJICHTHAsA CBA3b, JJICKTPOOTPULATCIIBHOCTb, HMOHHAsA CBsA3b, HWOH,

KaTHOH, aHUOH, CTCIICHb OKUCJICHU A

3.2

KJ'IaCCI/I(l)I/II_[I/IPOBaTB XHUMHUYCCKHUEC 3JICMCHTHI

3.3

ONHUCBHIBaTh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuomuueckoit cucrembl
XUMHUYECKHUX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JaBHas moAarpymnmna (Arpynma)» u

«mo0ouHas noarpynmna (brpymnmna)», «Masie» U «00JbIINE» TEPUOIbI

3.4

PAaCKpbBIBATH CMBICII Hepnonﬂqecxoro 3aKOHa I[I/I MeHI[eneeBa: ACMOHCTPUPOBATH
ITIOHUMaHHEC HepI/IO)IH‘ICCKOﬁ 3aBHUCHMOCTH CBOMCTB XHMHYECKHUX DJIEMEHTOB OT HMX

nonoxxenus B [lepuoanyeckon cucreme

3.5

COOTHOCHTH O0O3Ha4YeHHs, KOTOpble UMEIOTCsl B Tabimie «lleproamueckas cucrema
xumuueckux osnemeHToB JI.M. MenHpaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB M 3apsl sapa, OOIIee YUCIIOo

QJICKTPOHOB U PACHPCACICHUEC UX IO 3JICKTPOHHBIM CJ'IO}IM)

3.6

OIPEACIIAThL CTCIICHb OKUCJICHUA DJICMCHTOB B 6I/IHapHLIX COCOAUMHCHUAX

3.7

OIIPCACIIATL BUL XUMHUYECKOH CBS3U (KOBEL]'ICHTHaSI n I/IOHHaSI) B HCOPraHUYCCKUX

COCINHCHUAX

9 KJIACC

Kon

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThl 0CBOECHUSI OCHOBHOI1 00pa30BaTe/IbHOM




NPOBEPSIEMOro
pe3yJibTaTa

NMPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi

1

[To Teme: «BelecTBO U XUMUYECKasi PEAKIUS)

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IOHSATUH: pPAacTBOp, 3JIEKTPOJIMTHI,
HERJICKTPOJIUTHI, DJIEKTPOJUTHUYECKAsT JUCCOLMALMSA, peakUU HOHHOro oOMeHa,
KaTaln3aTrop, XUMHYECKOE paBHOBecHE, oOpaTuMble M HeoOpaTUMbIe peaKIuH,
OKHCIIMTEIbHOBOCCTAHOBUTENIbHBIE ~ PEAKLMH,  OKUCIMTENb,  BOCCTAaHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBIIEHHE, AIIOTPONHs, aM(pOTEPHOCTb, XHMHUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, METAUINYecKas), KpUCTAJIMUecKass peleérka, CIUIABBI,

CKOPOCTh XUMHUUYECKON PEAKLIUU

HWIUTIOCTPUPOBATHL B3aUMOCBSA3b OCHOBHBIX XHMHYCCKHX MIOHATHI U MNPUMCHSATH 3THU

IOHATHA IIPU OIIMCAHHWU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

14

COCTaBJIATh YPABHEHUS MIEKTPOJIUTUYECKON TUCCOLMALINN KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKPALEHHBIE YPaBHEHUS peaKLIMii HOHHOTO 0OMeHa
pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEACTBOM

COCTaBJICHUS 3JICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

1.5

IIpOBOAUTDH paC‘-IéTbI 10 YPAaBHCHUTIO XUMHYECKOM pC€aKnuu

2.1

2.2

ITo Temam: «HemeTamis! 1 ux COCOAUHECHUA» U «MeTaniabsl 1 uX COCAUHCHUA»

XapaKkTepU30BaTh (OMUCHIBATH) OOIIHME M CHeNu(PUUYecKue XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEILIECTB, MOATBEPK/1asl ONMUCAHUE PUMEPAMU MOJIEKYIISIPHBIX U

HMOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKIII/Iﬁ

COCTaBJIAAITb YPaBHCHHA peaKuHﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC TCHETHYCCKOM

CBs3H MCIKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

IMPOTHO3UPOBATH CBOICTBa BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUSA, BO3MOKHOCTU

IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

clle[oBaTh IpaBWJIaM [IOJIb30BAHMSI XUMHYECKOW TOCylIoM U JabopaTopHBIM
00OpyJ0BaHUEM, a TaKXe IMpaBHJaM OOpalleHUsi C BEIIeCTBAMH B COOTBETCTBHM C
MHCTPYKLHUSMU T10 BBIIOTHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB 10 MOJYYEHUIO

n CO6I/IpaHI/IIO T 8.3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1"3.33.)

2.5

MIPOBOANTH PEAKIUH, MOATBEPKAAIOIINE KaYECTBEHHBI COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM MyTEM XJIOpUA-, OpoMHI, HOAUA, KapOoHat, ¢ocdar,
CWJIMKAT, CyJb(]at, THIPOKCUINOHBI, KATUOHBI aMMOHUS, HOHBI H3yYEHHBIX METAJIIOB,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BELIECTB

ITo Teme: «XuMUS U OKpYXKaroLas cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux mnoHsatuil: IIJIK BemiecTBa; Kopposus

METAaJJIOB

3.2

IPHUMCEHATH OCHOBHBLIC OIICpalun MBICITATEIIbHON JACATCIIBHOCTH — aHAJIM3 U CHHTE3,

CpaBHCHHC, O606IJ.[€HI/IC, CUCTCMATU3AlIUI0, BBIABJICHUC MPHYNHHO-CICICTBCHHBIX




CBSI3éM — I8 M3Yy4YEHUsS CBOWCTB BEHIECTB M XUMHYECKHX  PEaKIIHil;
CCTGCTBCHHOHay‘-IHLIC METOAbI IIO3HAHUA — HaGHIOIICHI/Ie, I/I3MepeHI/Ie,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIN)

MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KUIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

1.2

Hpe,[[MeT XUMHUH. POIb XMMHH B J)KHU3HHU 4YelIOBEKa. XUMMS B CUCTEME HayK. Tena u BemecTna.

dusnyuecKkre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE BEIECTB

[lonsTe o mMeronax nmo3HaHus B XxuMuU. Yuctele BemecTBa U cMecH. CriocoObl paszieneHust

cMeceil

13

14

1.5

1.6

1.7

ATOMBI B MOJICKYIJIBI. Xumudaeckue 3j1eMeHThl. CHMBOIBI XUMHUYECKHX 3JIEMEHTOB. HpOCTLIe u

CJIO’KHBIE BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE

Xummueckas (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHasE aToMHas Macca. OTHOCHUTENbHas MOJIEKYJIIpHas Macca.

MaccoBast 1011 XUMHYECKOT'0 3JIEMEHTa B COCTMHECHUH

Komunuecro BeliecTra. Moib. MOJ'I}IpHaH Macca. B3aumocBs3b KOJIM4YECTBA, MAaCChl U 4YHCJia

CTPYKTYPHBIX €IUHUIL BelecTBa. Pacu€Tel mo hopmynaM XMMUYECKUX COCTMHEHUM

Ouznueckne MW XHUMHYCCKHE SBJICHUS. XHMHYCCKas p€akuusa u eé IIPpHU3HAKH. 3akoH
COXPAHCHUS MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHMU. KJIaCCI/I(l)I/IKaI_[I/IH XUMHNYCCKHX peaKuHﬁ

(coenuHeHus, pa3oKeHHs, 3aMelIeHUsI, 0OMEHA)

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYA0H, ¢ IpaBwjiamMu paboThl B
nabopatopuu U TnpuEMaMu oOpalleHuss ¢ J1abopaTopHbIM O00OpYJOBAaHHEM, H3Y4YE€HUE U
onucaHve (U3MUECKUX CBOMCTB OOpa3lOB HEOPraHMYECKHX BEUIECTB, HAOIIOACHHE
¢u3nyeckux (TUIaBIEHUWE BOCKa, TasHUE JbJA, PACTUpAaHHE caxapa B CTYIKEe, KUIMEHHE U
KOHJICHCALlUsST BOJBI) U XUMHYECKHX (TOpEHHE CBEYM, NMpPOKaJMBAaHUE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCJIOTOM) sIBJICHUH, HaONIOJIeHHEe U ONHCAaHHE MPU3HAKOB
MPOTEKAHNU XMMHUYECKUX PEaKIHil (pa3ioxeHHe caxapa, B3aUMOACHCTBHE CEPHOU KHUCIIOTHI C
xJiopuioM Oapusi, pasznoxkenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3auMOJEHCTBHE
xkene3a ¢ pactBopom conu Meau(ll), nyuenune cmocoOoB pazzaeneHusi cmeced (C MOMOIIBIO
MarHuTa, (UIBTPOBaHWE, BBbIMAPUBAHWE, IUCTWUIALMUSA, Xpomarorpadus), MpoBeIeHHE
OUYMCTKHM IIOBapE€HHOW COJM, HaOJIOJEHHE U ONHUCAHHE pe3yJbTATOB IPOBEACHUS OIbITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXpPAaHEHMs  MacChl, CO3JAaHME  MOJEJIEH  MOJIEKYH

(IrapocTepIKHEBHIX )

Baxuerive npencTaBuTeNn HEOPraHUYECKUX BEIIECTB




2.1

Bo3nyx — cmech raszoB. CocrtaB Bo3ayxa. Kucimopom — 3JI€MEHT M MPOCTOE BELIECTBO.
Haxoxaenue kucinopoaa B mpupoe, (Gu3nueckue 1 XUMHIECKHUEe CBOMCTBA (PEaKIuu TOPESHHUS).
Oxcuapl. [lpumenenue kucinopona. CrnocoObl MOTy4YEHHUs KHCIOpPOAa B JIAOOpaTOpUu M
npoMeIieHHoCcTH. KpyroBopot kuciopona B npuponae. O30H — aluioTporiHas MOAUPUKAIUS

Kucjiopoaa

2.2

TemnoBoit 3hdexT XumMudyeckol peakuud, TEPMOXUMHYECKHE YpaBHEHUS, OK30- U
SHAOTEPMHUUYECKUE pPEAKIUU. TOIUIMBO: yrojib W METaH. 3arpsA3HEHHME BO3]yXa, YCUJIICHHE

napHUKOBOTo 3¢ deKTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

2.4

2.5

Bonopon — smemeHT M mipocTtoe BemecTBO. HaxoxkmeHnue Bojgopoaa B mpupone, Gu3ndeckue u

XAUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTy4deHusi. Kucmorsr u conm
MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

®usnueckue cBoMcTBa BOABL. Bonga kak pactBoputens. PactBopel. HacelnieHHblie u
HEHaCBILICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewiecTB B BoJe. MaccoBas 1OJs BEIIECTBA B
pacTBope. XuMHUecKHe CBOWCTBa BOAbl. OcHOBaHUA. Poilb pacTBOPOB B NPUPOAE U B KU3HU
yenoBeka. KpyroBopoTt Bozbl B Mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OxpaHa M OYHCTKA

IpUPOAHBIX BOJ

2.6

Knaccudukanmss Heopranwmdeckux coeauHeHuid. Oxcunapl.  Kriaccudukamuss  OKCHIOB:
coneoOpasyomue  (OCHOBHBIE, KHCJIOTHBIE, amQoTepHble) U  HecoyieoOpa3yrouue.

HOMCHKHaTypa OKCHUA0B. DU3NYECKUE U XUMHUYSCKHE CBOMCTBA OKCHIOB. HonyquI/Ie OKCHJO0B

2.7

OcHoBanus. Kiaccupukanuss ocHOBaHMIA: MENOYM ¢ HEPACTBOPUMBIE  OCHOBAHMS.
Homenkmarypa ocHoBanuii. @U3MYECKHE M XUMHUYECKUE CBOWCTBAa ocHOBaHui. [losmydueHue

OCHOBaHUH

2.8

2.9
2.10

Kucnorsr. Knaccmbnxaunﬁ KHUCJIOT. HOMCHKJIaTypa KHACIOT. PU3NUYecCKue U XHUMHYCCKHE

cBoycTBa KUCIOT. Psan akruBHOCcTH MeTtaiuioB H.H. bekerosa. [Tonydenue kucinor
Comu. Homenkiarypa coseil. ®uzndeckrue u XUMHUYECKHe CBOMCTBa coJield. [Tonmyuenune comnen

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX CO€JII/IH€HI/II71

2.11

XUMHUYECKUH IKCTIEPUMEHT: KaueCTBEHHOE OIpPENEICHHE COJEp)KAHUSI KUCIOpOaa B BO3IyXE,
MOJTydeHrne, COOHMpaHHe, paclo3HAaBaHWE W W3yYCHHE CBOWCTB KHCIOPOJa, HaOIIOJCHHE
B3aMMO/ICHCTBUS BEIIECTB C KHCIOPOJOM U YCIOBUS BO3HUKHOBEHUS U MPEKPAIEHUSI TOPEHUS
(mo>xkapa), O3HAKOMJICHHE C OOpa3llaMHd OKCHJOB M OIMCAHHE WX CBOWCTB, IOJIYYCHHE,
coOupaHue, pacrmo3HaBaHWE M M3YyUEHUE CBOWCTB BoOJOpoAa (TOpeHHe), B3aMMOJCHCTBHE
Bojopoaa ¢ okcuaoM memu(ll) (Bo3MOXKHO HCIOIB30BaHKME BHACOMATEPHATIOB), HAOIOIECHNE
00pa31oB BEUIECTB KOJIMYECTBOM | MOJIb, HCCIEJOBAHNE OCOOCHHOCTEH PaCTBOPEHUS BEILIECTB
C pa3IMyHOM PACTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C ONPEEIEHHON MAacCOBOM J0JIEi
pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C MeTallaMH (HaTpUEM U KaJbLIUEM)
(BO3MOKHO MCHOJB30BaHUE BUECOMATEPHATIOB), ONPEIEICHIE PACTBOPOB KUCIOT U LIEIOYEH C
MMOMOIIBKO HWHAMUKATOPOB, HCCICIOBAHUC 06pa3u013 HCOPraHNMYCCKUX BCIICCTB PaA3JIMYIHBIX

KJIACCOB, HAOMIOZCHHE M3MEHEHHS] OKPACKM MHAWKATOPOB B PACTBOPAX KHCIOT M IIEJIOYeH,




n3ydeHue B3auMozeicTBus okcuma menu(ll) ¢ pacTtBopoM cepHOMl KHCIOTBI, KHCIOT C
METaJUIAMM, PEAaKLUN HEUTpalIu3aluu, [OJY4CHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE
OJIHOTO METajla IPYrMM W3 pacTBOpa COJIM, PELIEHUE 3KCIEPUMEHTAIbHBIX 3a7ad IO TEME

«BaxHennme KJI1acchl HEOPraHUYECKUX COCAUHEHUIN»

IIepunonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux 3iueMeHToB .M. Menneneesa.

CTpOCHI/Ie aTOMOB. XHMMHYECKas CBA3b. OKHCINTEIHHO-BOCCTAHOBUTEIBHEIC peaKnuu

3.1

HepBbIe ITIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XHMHYECKHX 37eMeHTOB. [loHsaTHne o I'pynmax CXOAHbIX
9JICMCHTOB (H.[GJIO‘-IHBIG n  MEJIOYHO3CMCIIBHBIC MCTAJJIbl, TaJIOICHBI, WHCPTHBIC ra31,1).

DeMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUbI U THIPOKCHIBI

3.2

3.3

3.4

[Tepuonuueckuii 3akoH. Ileprnonnueckas cucreMa xumudeckux snemeHToB [[.M. Mennaeneena.
Koportkonepuoanas u jmHHOTIepUoaHas (Gopmbl [leproanueckoil CUCTEMBI XUMHYECKHX
sanemenToB J[.. MenneneeBa. [lepuost u rpynmnsl. @U3WYecKuil CMBICH MOPSIAKOBOTO HOMEPA,

HOMCPOB II€pHoaa U I'pyHIIbl 3JICMCHTA

Crpoenue aromoB. CocraB atoMHbIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
obosouek aromMoB mepBbIX 20 xuMHUYecKHX diieMeHToB Ilepmommyeckoit cucremsr [I.U.
MenaeneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA 10 €ro nosioxkeHuto B [lepuoanueckoit

cucreme /.M. Menneneesa

3aKOHOMEPHOCTH HM3MEHEHUsl pajuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB MO IpynmaM M nepuogam. 3HadeHue llepuoanueckoro 3akoHa u
[Iepnonnueckoil CUCTEMBI XMMUYECKHUX JJIEMEHTOB JUISl Pa3BUTHS HAyKH W npakTuku. .M.

MeHeneeB — y4EHBIN U IPaKJaHUH

3.5

3.6

Xummdeckas cBsa3b. KoBajaeHTHas (HOJ'IHpHaSI u HCHOJ'IHpHaH) CBA3b. 3HCKTpOOTpI/IHaTCHBHOCTB
XHMHYECKHUX 3JIEMEHTOB. FIoHHAs CBSI3b
Crenenb okuciacHusA. OKUCIHTEILHOBOCCTAHOBHTCILHBIE pPCaKkuru. Hpoueccm OKHCJICHHUA H

BoccTaHOBJICHHA. OKHCIUTEIIN U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKHI OKCIICPUMCHT: HU3YYCHHC o6pa3u013 BCIICCTB MCTANJIOB H HCMCTAJIIIOB,
B33HMO)I€I>1CTBI/I€ TUAPOKCHU A IMHKA C PaCTBOPAMH KHUCIIOT U HIGJ'IO'—IGﬁ, IMPOBCACHUC OIILITOB,
HIUNTIOCTPUPYIOIUX ITPUMCPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pCaKI_[I/Iﬁ (FOpeHI/Ie, pcaknuun

pa3ioKeHus, COeAMHEHUS )

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumuyeckas peakuus. [losropenue

11

Ilepnonnueckuit 3akoH. [lepuoandeckas cucreMa xumudeckux snemeHToB .M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKHMX DJIEMEHTOB IEPBBIX
TPEX MEPUOJOB, KaIKs, KAJIBLKA U UX COCAVUHEHUM B COOTBETCTBUHU C ITOJIOKEHUEM HJIEMEHTOB

B [lepnoanyeckoi cucreme u CTpOEHUEM MX aTOMOB




1.2

CrpoeHne BemiecTBa: BHABl XHMHYECKOM CBSI3U. THUNBI  KPUCTAIUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIETKH M BUJA XUMHUYECKOU
cBs3u. Kilaccudukanms M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB (MEXIyHapoaHas MU
TpUBHaJIbHAs). XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCA K Ppa3IUYHBIM Kjaccam

HCOPraHN4YCCKUX COC,I[PIHGHHﬁ, ICHCTUYCCKAA CBA3b HCOPIraHNYCCKUX BEIICCTB

1.3

Knaccudukanus XuUMHYECKUX peakluil MO pa3iuYHbIM MpU3HAaKaM (IO YHUCIy U COCTaBy
YyYaCTBYIOIIMX B PEAKIMHU BEUIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHHUIO CTEleHEH
OKHUCJIEHUS XMMHUYECKUX 3JIEMEHTOB, 0 0OpaTHUMOCTH, M0 YYacTHUIO KaTajau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMHUUYECKNE YpaBHEHU. [[OHATHE O CKOPOCTH XMMHUYECKOMN

peaku

14

ITonstue 00 O6p8.TI/IMLIX n H606paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. IToHssiTHE O TOMOI€HHBIX U
IreTCPOrcHHbIX pPCaKIUAX. IlonsTHE O XHMMHYECKOM PaBHOBCCHHU. d)aKTopm, BIMAKOIUE Ha

CKOPOCTb XHUMHYECKOH PCaKIUU U IIOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCH

1.5

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU,  3JEKTPOHHBIM  OajaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBiIeHHE YpPaBHEHUH OKUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX

peaKHI/Iﬁ C UCIIOJIb30BAHUEM MECTOZd 3JICKTPOHHOI'O OanaHca

1.6

1.7

Teopust AMEKTPOIUTUYECKOW AUCCOLMALMU. OJIEKTPOJUTHI U HEIEKTPOJIuThl. KaTHOHBI,
AHUOHBL. MeXaHU3M JUCCOLMAIMU BEIIECTB C Pa3jIM4YHbIMU BUJAMU XUMUYECKOM CBS3H.
Crenenpr mgucconmanuu. CunbHble W cjaOble AJIEKTPOJUTHL. Peaknuum mOHHOro oOMEHa.
YcnoBus npoTekaHus peakivii HOHHOTO OOMeHa, MOJTHBIE U COKpAIIEHHbIE HOHHBIC YPaBHEHUS
peakuuii. CBOWCTBa KHCIOT, OCHOBAaHMA ¥ COJEH B CBETE TPEACTABICHUM 00
ANEKTPOJUTUYECKON nucconuanuu. KadecTBeHHble peakuuu Ha MOHBL [loHATHE O THIpOH3E

coneit

XUMHYECKUHN OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIIMHU KPUCTAINYCCKUX pCIHéTOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U aamasa), CJIOKHBIX BEIIEeCTB
(xmopuga HaTpHs); HCCIIEOBaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peaknud OT
BO3CUCTBUS Pa3IMYHBIX (PAKTOPOB; MCCIIEOBAHUE HIIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB,
mpomecca  AMCCOIMANMM  KHCIOT, IMIedodyeld ¥ coied  (BOSMOJKHO — HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); POBEIEHUE ONBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PeaKUuit
HOHHOrO oOMeHa (0Opa3oBaHME OCajKa, BbIIENEHUE Tra3a, oOpa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakifii (ropeHne, peakiuu
pa3NoKeHUs, COCNWHEHWs); pAaclo3HaBaHWE HEOPTraHWMYECKHMX BEIIECTB C  IOMOIIBIO

KauC€CTBCHHBIX peaKI_II/Iﬁ Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeranne! 1 ux COCANHCHUA

2.1

OOmas xapakTepucTuka rajioreHoB. OCOOCHHOCTH CTPOCHHsSI aTOMOB, XapaKTEPHbBIE CTETICHU
okucneHus. CtpoeHue U GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMUYECKHE
CBOMCTBa Ha IpUMepe Xjopa (B3aMMOAEUCTBHE C METAUIAMM, HEMETAJUIAMH, LIEI0YaMH).

XnopoBoaopod. ConsiHas KHUCIOTa, XUMHUYECKHE CBOWMCTBA, IMOJY4YEHUE, MPUMEHEHUE.




JelicTBue xJiopa M XJOPOBOJOPOJA HAa OPraHU3M YeNOoBeKa. BaxHeHlne XJIOpUIbl M HUX

HaxO0JICHUE B MIPUPOJIE

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue U (u3nyecKre CBOMCTBAa MPOCTHIX BELIECTB —
KHUCJIOPOAa U Cepbl. AJUIOTPONHBIE MOAU(DUKALIMN KUCIOPOJa U Cepbl. XUMUYECKHUE CBOMCTBA
cepel. CepoBoJIOpOJl, CTpoeHHEe, (PU3MYECKHEe U XUMHUYecKHe cBoWcTBa. OKCHIBI Cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHas KHCIoTa, PU3MUECKUE M XUMHUECKHUE CBOWCTBA
(obmme Kkak MpeicTaBUTENs Kiacca KHUCIOT U creunuduyeckue). XUMHUYECKHE peakluH,
JeXallie B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a IOJIy4eHUs! CEpHOM KUCIOTHL IIpumMeHeHue.
Conu cepHOM KMCIOTBI, KaueCTBEHHas peakuus Ha cyibpar-uoH. HaxoxnaeHue cepsl u €€
COCIMHEHUH B Npupojie. XMMUYECKOE 3arpA3HEHUE OKPYXKAIOIIEH CPellbl COCAUHEHUSAMU CEPBI

(KI/ICJ'IOTHHG AOXKIH, 3aIrpsASHCHUEC BO31yXa U BO,[[OéMOB), CII0COOBI €r0 MpCaAOTBpalliCHUA

2.3

OOmas  xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHBbIE CTENEHU OKUCICHUS. A30T, paclpocTpaHEHHEe B Hpupoie, (u3ndeckue u
XxUMu4eckue cBoiictBa. Kpyrosopor aszora B mnpupone. AMMHAK, €ro (Qu3M4eckue u
XMMHAYECKHE CBOWCTBa, MOJy4YeHHWe H mpuMeHeHne. Coiam aMMOHUS, UX (U3NYECKHE WU
XMMHMYECKHE CBOMCTBA, IpUMEHEHHEe. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUA. A30THas
KHCIIOTa, €€ MONy4YeHHe, (PU3MYECKHe U XMMHUYECKHEe CBOHCTBa (0OOILIME KaK Mpe/ICTaBUTEINS
KJlacca KMCIOT M creuududeckue). Vcrnonp3oBaHre HUTPATOB U COJICH aMMOHUSI B KauecTBe
MUHEPAJIbHBIX yn0OpeHuil. XUMHUECKOoe 3arpsi3HEHHE OKpPY)Kalolled Cpeabl COeTUHEHUSIMU

a30Ta (KI/ICJ'IOTHLIC HAOXIH, 3arpsA3HCHUC BO31yXa, ITIOYBbI U BO)IOéMOB)

2.4

docdop, amutorponHeie Moaupukauu Gocdopa, pusnueckue U Xumuyeckue cpoiictsa. Okcua
dochopa(V) u dochopnas kucmora, GuU3MYECKHEe M XUMHUUYECKHE CBOMCTBA, TMOJyUYCHHE.

Hcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIbHBIX y00peHHit

2.5

O6mass xapakrepuctuka 3i1eMeHTOB |IVA-rpynnel. OcoOeHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIE CTETIEHH OKUCIIEHUS. YTIEpol, aJUIOTPOIHbIE MOIU(UKAIIUH, PACTIPOCTPAHEHHE B
npupoje, (u3muecKue W XUMHUYECKHE CBOWCTBa. AjcopOmus. KpyroBopor yriepoma B
npupojge. Okcuapl yriepoaa, ux (Gpusnyeckue U XMMHUUYECKHE CBOWCTBA, JAEUCTBUE Ha KHUBBIE
OpPTaHU3MBI, MOJyYCHWE W MPHUMEHEHHE. DKOJIOTWYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepona(lV); rumnoresa rino6aabHOro MOTEMICHUs KIUMaTa; NapHUKOBBIA 3P QekT. YronpHas
KHCIOTa U €€ colM, uX (U3NYEeCKHe M XMMHYECKHE CBOWCTBA, IMOJNyYeHHE M NPUMEHEHHE.
KayecTBeHHast peakius Ha kapOoHaT-HOHBI. Vcrnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,

IMPOMBIINIJICHHOCTH U CEJILCKOM XO3SICTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OpraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUX yrieposaa (MeTaH,
9TaH, HTWJIEH, alleTWICH, 3TaHOJ, TJIUUEPUH, YKCyCcHas KucioTa). MIX cocTaB U XMMHYECKOE
ctpoenue. [loHsTHE O OGMOTOTMYECKN BaKHBIX BEIECTBAX: )KMpax, Oelkax, yrieBojax — U ux
poJii B KU3HU YelloBeKa. MarepuaibHOE €IWHCTBO OpPraHUYECKUX M HEOPTraHUYECKUX

COCTUHEHUN




2.7

Kpemnnii, ero pusnyeckue u XUMHYECKHE CBOMCTBA, MOTyYeHUE U MpuMeHeHne. CoequHeHus
KpeMHHUA B nipupoze. O6mue npeacrasienus o6 okcuae kpemuus(lV) u KpeMHHEBOM Kuciore.
Cunukatel, HMX HCIIOJIB30BAaHHE B OBITY, MEAULMHE, MPOMBIIJICHHOCTH. Baxueiimue
CTPOUTENIbHBIE MaTepHalibl: KEepaMHKa, CTEKIO, IIeMEHT, OeToH, xene300eToH. IIpobiembr

0€30I1aCHOT0 MCIT0JIb30BaHUs CTPOUTCIIbHBIX MaTCPUAJIOB B HOBCG,Z[HGBHOIZ KHN3HU

2.8

3.1

3.2

XUMHUECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTBI; MPOBCACHUC KAYCCTBCHHBIX peaKI_[I/Iﬁ Ha XJIOPUA-UOHBI U Ha6JIIOI[eHI/Ie IMPU3HAKOB UX
MPOTEKAHHMS;, OIBITHI, OTPaKAIOIMIME (PU3NUYSCKHE M XMMUYCCKHE CBOWCTBA TaJIOTCHOB M HX
COeMHEHUI (BO3MOYKHO HCIIOJIb30BaHUE BHEOMATEPHAJIOB); O3HAKOMIJIEHHE C oOpaslamu
XJIOPUIOB (TAJIOTEHHUJIOB); O3HAKOMIICHHE ¢ 00pa3liaMu Cepbl U €€ COCIUHEHHUSIMHU (BO3MOYKHO
WCIOJB30BaHNE BHUICOMATEPUANIOB); HAONIOJEHHE IIpolecca OOYIIIMBaHUS caxapa O[T
JCHCTBUEM KOHIICHTPHPOBAHHOW CEPHOW KHUCIIOTHI; H3Y4YEHHE XHUMHYECKHX CBOMCTB
pa30aBICHHON CEpHOW KHCIOTHI, MPOBEJCHUE KAaYCCTBCHHON peakiuu Ha CylbpaT-UOH U
HaOJIOZICHNE TIPU3HAKAa €€ MPOTEKaHWs; O3HAKOMJICHHE C (PU3MUYECKUMH CBOWCTBAMH a30Ta,
dbochopa m WX coeAUHCHHMI (BO3MOXKHO WCIIOJIB30BAHKME BHJICOMATCPUAIOB), OOpa3aMu
a30THBIX U (OCPOPHBIX yHOOpPEHMH; IMONyuyeHHe, COOMpaHue, PACIO3HABaHUE M HM3yUCHHE
CBOWCTB aMMMaKa; MPOBEJCHUE Ka4eCTBEHHBIX pEaKkIMii Ha WOH aMMOHHUS U (docdar-uoH u
W3yUYCHHE MMPU3HAKOB UX MPOTCKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM 230 THOM KHUCIIOTHI
c Menmplo  (BO3MOKHO  WCIIOJIb30BAaHHE  BHJICOMATEPUANIOB);,  HM3yYCHHE  MOJEJeH
KPUCTAINTMYECKUX pEIIETOK anmaza, rpaduta, QysuiepeHa; O3HAKOMIIEHHE C MPOIECCOM
a7copOLMN pacTBOPEHHBIX BEIECTB AKTHMBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM MNpPOTHBOTasa;
MoJIyueHue, COOMpaHue, paclno3HaBaHUE U M3yYEHUE CBOMCTB YIIIEKHCIIOTO Ta3a; MPOBEACHHE
Ka4Y€CTBCHHBIX peaKuHﬁ Ha Kap6OHaT- U CHIIMKAT-MOHBI W HW3Y4YCHHEC IIPU3HAKOB HUX
MPOTEKAHUS;, O3HAKOMJICHHE C TMPOJIYKIUEH CHIMKATHOH TPOMBIIUICHHOCTH, peIICHHE

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME «BaxHele HeMeTaIbl U UX COCOAUHCHUA»
Merannsl 1 uX COCINMHCHUA

OO0mas XxapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHMH WX TOJIOKCHUS B
[Tepuonnueckoit cucreme xumuueckux sjemeHToB .M. MenaeneeBa u CTpoeHUsS aTOMOB.
Crpoenue MeramioB. Meramnueckas CBSI3b MU METAUIMYECKAss KPUCTAUIMYECKAs] PEIIETKA.

DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJIOB
dusnyeckue W XUMHYECKHE CBoOMcTBa MeTauioB. OOmye crnocoObl MOJyYEeHHS METaJUIOB.
[ToHATHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOppo3uu. CriaBsl (CTajb,

YyT'yH, TIOPATIOMUHUHN, OpOH3a) M MX MPUMEHEHHE B OBITY U TPOMBIIUICHHOCTH

3.3

[Ilenounbie MeTamIbl: mosokeHue B [lepuoanyueckoil cucreMe XUMUYECKUX 3iaeMeHToB JI..
MeHaeneeBa; CTpOEHHME UX aTOMOB; HaxoXJeHUE B mpuponae. Pu3MUecKue U XUMUUYECKHE
cBoiicTBa (Ha mipuMepe HaTpus W Kamusi). OKCHABl W THAPOKCHUIBI HATPUS W KaJlUs.

[IpumeHeHne WEeNT0YHbIX METAIUIOB U UX COCIMHEHUN

3.4

[IlenouHo3eMenpHbIE METANIBI MarHUM KM KaJbLUU: moJiokeHue B llepuogmyeckoil cucreme




xuMH4Yeckux 3yeMeHToB .M. MeHnneneeBa; cTpoeHHE UX aTOMOB; HaXOXKIAEHUE B MPUPOJIE.
dusnueckre 1 XUMUYECKHUE CBOMCTBA MAarHus U Kanbliud. BaskHelInue coeIUMHCHUS KalbIUs

(okcun, rugpokcun, conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS

3.5

Amomunuii: nonoxxenue B [lepuonnueckoit cucreme xummudeckux snemeHToB .M. Menaeneesa;
CTpOCHHME aToMa; HaxOXJAeHue B mpupoje. Puszndyeckue U XUMHUYECKUE CBOWCTBA AJTFOMHUHUSI.

AM(i)OTCpHBIC CBOMCTBa OKCHaa U THAPOKCHU A a ITFOMHUHUSA

3.6

Kenezo: nonoxenue B Ilepuonanueckoi cucreme xumuueckux sneMeHToB .M. Menneneena;
CTPOCHUE aToMa; HaxoxaeHue B mpupojae. Dusmyeckne U XUMHUECKHE CBOMCTBA JKele3a.

Oxcwupl, Tunpokcusl u conm xenesa(ll) u xxenesa(lll), ux cocras, cBolicTBa U MOTyYeHHE

3.7

XUMHUECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C oOO0pa3llaMd METaUIOB W CIUIABOB, HX
(U3MYECKUMH CBOWCTBaMH; W3yUEHHE pPE3YJIbTaTOB KOPPO3UHM METAUIOB  (BO3MOXHO
UCIIO0JIb30BaHUE BUICOMATEPUAIIOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCHIA KAJIBIUS U HATPUS
C BOJIOW (BO3MOKHO HCIIOJIb30BAaHHE BHICOMATEPUAIIOB); HCCIEIOBAHUE CBOMCTB KECTKOU
BO/JIbI; IPOLIECCa TOPSHHUS XKelle3a B KUCIOPoe (BO3MOXKHO UCIIOIB30BaHUE BHICOMATEPUAIIOR);
MPU3HAKOB TPOTECKAHWS KAYECTBECHHBIX pEaKIWHd HA WOHBI (MarHus, KaJbIlUs, AJTFOMUHUS,
nuHka, xene3a(ll) u xxeneza(lll), menu(1l); HabnroaeHNE M ONTMCAaHKUE TIPOIIECCOB OKPAITUBAHUS
IUIAMCHH MOHAMH HATPUS, KAIHS W KaIbIHs (BO3MOKHO HCITOJIb30BAHHE BUICOMATEPUAIIOB);
uccienoBaHre aMQpOTEPHBIX CBOWCTB TMAPOKCUAA aTIOMUHUS U THAPOKCHIA IMHKA; pEIICHHE

OKCIICPUMCHTAJIBHBIX 3a/1a4 IO TEME «Baxaennme MeTaJIbl i UX COCANHCHUA

XUMUs U OKpy’Karolas cpeja

4.1

Hossle Matepuainbl 1 TexHOnoruu. BemecTsa u maTepuansl B TOBCEIHEBHOW KU3HU YEIIOBEKA.
Xumusi ¥ 30pOBbe. be3ornacHoe HCIMONIb30BaHUE BEIIECTB M XMMHUYECKUX PEaKIUid B OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

4.2

4.3

OCHOBBI 3KOJIOTHYECKOW IPaMOTHOCTH. XMMHMUECKOE 3arpsi3sHEHHe okpyxaromen cpensl [1JIK.
Ponbp xumMum B pelieHuu 3KoyIornyeckux mnpodsiem. IIpupoaHble MCTOYHUKU YIIeBOJIOPOAOB
(yrosib, mpuUpOAHBIA Ta3, He(Th), NPOAYKTH HX MepepadoTKH, HX pPOJIb B OBITY U
MIPOMBIIIJIEHHOCTH

XUMUYECKUH SKCIIEPUMEHT: H3y4eHHE OOpa3loB MaTepHajioB (CTEKJIO, CILIaBbl METAJJIOB,

MOJIMMCPHELIC MaTepI/IaJ'IBI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K PE3YJIBbBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

Kon
NpoBepsIeMoOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOI'0 00111eT0
oOpa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:
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1.2

1.3

O TI03HAaBa€MOCTH SBJICHUH NPUPOJbI, TOHUMAHUE OOBEKTUBHOW 3HAUMMOCTH OCHOB
XUMHUYECKON HayKH KakK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTA 001ei
KyJIBTYpbl U MPAKTUYECKOH JESTEIbHOCTH 4YeJOBEKa B YCIOBUSX COBPEMEHHOI'O

o01IecTBa; MOHMMaHUE MECTa XUMHH CPEIH JPYTUX €CTECTBEHHBIX HAYK

O HAaY4YHBIX MCTOJAX IMO3HAHHWA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U TCOPECTUUCCKUX
MCTOHAAax HCCICAOBAHNA BCUICCTB MU HU3YUYCHUA XUMHUYCCKUX peaKuHﬁ; YMEHHUC

UCIIOJIB30BaTh MOACIHN IJIA 00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

o cdepax mpodheccCuoHaTbHOM AeITeIbHOCTH, CBA3aHHBIX C XUMUEH U COBPEMEHHBIMU
TEXHOJIOTHUAMU, OCHOBAaHHBIMH Ha JOCTHMIXXCHUAX XUMHYECKOUI HAayKH, 4YTO ITO3BOJIHUT
oOyuarolmuMmcsi  paccMaTpuBaTh  XHMHIO  Kak  chepy  cBoeil  Oymymieit
NpopeCCUOHANIBHONW ACATENHPHOCTH W CHENIaTh OCO3HAaHHBIM BBHIOOP XMMHH Kak

poUIBLHOTO MpeAMETa IPH Mepexo/ie Ha YPOBEHb CpeiHero o0IIero oopa3oBaHus

2.1

Bnagenne cucreMo XHMHYECKMX 3HAHUM H YMCHHUEC TIPUMCHATH CUCTEMY

XUMHNYECKUX 3HaHI/II>JI, KOTOpas BKIIIOYACT:

BOKHEUIIINE XUMUYECKHE TIOHATHUS: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
MPOCTOE U CIIOKHOE BEILLIECTBO, OJHOPOAHAS U HEOJHOPOJHAS CMECh, OTHOCHUTEIIbHbIE
aTOMHasi MU MOJIEKYJIIpHas MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs macca,
MOJISIPHBIA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJb (CPEIHSs), XUMUUECKasl PeaKIIHs,
PEaKIMy COSAMHEHHUS, PEAKIIMH PA3JIOKECHUS, PEAKIINH 3aMEIICHHs], peaKkIui oOMeHa,
TEIUIOBOU d(PQPEKT peakiuu, 3K30- U SHAOTEPMUUECKHUE PEaKIMH, PacTBOpP, MaccCoBas
JOJII XMMHYECKOrO DJIEMEHTa B COCIMHEHHHM, MaccoBass JOJS W MPOIEHTHas
KOHIICHTPALIMsI BEILIECTBA B PACTBOPE, AAPO aTOMA, dJIEKTPOHHBIN CIOW aToMa, aTOMHAast
opOWTaNb, paMyC aroMma, BaJCHTHOCTh, CTENEHb OKUCIICHHS, XHUMHYECKas CBS3b,
AIEKTPOOTPULATENBHOCTD, NOJIIPHASL U HETIOJISIPHAs. KOBAJIEHTHASI CBSI3b, HOHHASI CBA3b,
METaJUTHYeCKas CBsI3b, KPUCTALTUYECKAs peméTka (aToMHasi, HOHHAs, METaJTMIecKas,
MOJIEKYJISIpHAsi),  MOH,  KAaTUOH,  AaHHUOH,  DJEKTPOJUT W  HEdJIEKTPOJIUT,
ANEKTPOJIUTHYCCKAST  JUCCOLMAIIMS, PEAKIMd HWOHHOTO OOMEHa, OKHCIUTEIHLHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU, OKHUCIHUTEIb W BOCCTAHOBHUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHUE, AJICKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpAaTUMBIC

peaKkyM, CKOpPOCTh XMMHMUECKOW peakuuu, karanuszarop, I1JIK, kopposus meramios,




CIIJIaBbI

OCHOBOIIOJIAraroImMre 3aKOHbI XHWMHHU: 3aKOH COXpPAaHCHUA MACChI, nepno/:mqecxnﬁ

22 3akoH J[.M. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaipo
23 TEOPUM XUMHUU: ATOMHO-MOJICKYJISIpHAsi TEOpHUs, TEOpUsl DICKTPOJIUTHUECKOU
' JIACCOLIAAIIAN
3 Bragenue ocHoBaMU XMMHUYECKON TPaMOTHOCTH, BKITFOUYAIOIIEH:
yMEHHE MPaBUIBLHO MCIOJIb30BaTh U3YYCHHBIC BEIIECTBA M MAaTepUasbl (B TOM YHCIIE
MUHEPAIbHBIC YAOOPEHUS, METAJUIBI M CIUIABHI, MPOIYKTHI MEPEPadOTKH MPUPOTHBIX
31 HMCTOYHHKOB YTJIEBOJIOPOAOB (YIJisl, IPUPOAHOTO Ta3a, HepTH) B OBITY, CEIHCKOM
' X035MCTBE, HA TPOU3BOJCTBE U TTOHMMAHUE 3HAYCHUSI KUPOB, OCIKOB, YIIIEBOIOB JIJIs
OpraHu3Ma 4eJOBeKa; YMEHHE MPOTHO3WPOBATH BIUSHUE BELIECTB M XMMHUYECKUX
MPOIIECCOB HA OPTaHMU3M YeJIOBEKA M OKPYKAIOUIYI0 TPUPOTHYIO CpEy
3. YMEHHE HHTETPUPOBATh XMMHUYECKHE 3HAHHMS CO 3HAHUSAMHU JPYTUX YUeOHBIX
' MPEeAMETOB
HaJIMYUE OTbITa PAdOTHl C PA3TMYHBIMH HCTOYHHKAMH HWH(POPMAIUU 10 XUMHH
3.3 (Hay4yHas W HAYYHO-TIOMYJIApHAs JIUTEpaTypa, CIOBapu, CIPABOYHUKH, UHTEPHET-
pecypcehl)
yMeHHe OOBEKTHBHO OIICHWBATh MH(OPMAIIMIO O BEHIECTBAX, WX MPEBPAIICHUSAX U
3.4 MPAKTUYECKOM NPUMEHEHWH U YMEHHUE HCIONb30BaTh €€ Ui pelleHus y4deOHO-
IMO3HABATENILHBIX 3a7a4
Branenvne ocHOBaMH MOHATUIMHOTO ammapaTa U CUMBOJHYECKOTO SI3bIKa XUMHUU ISt
4 cocTaBieHHs (JOpPMyYJT HEOPTAaHUYECKUX BEIIECTB, YPABHEHHM XUMHUUYECKUX PEAKIIHiA;
ocHoBamu xuMudeckoit HomeHknaTypsl (IUPAC u TpuBHanbHO#R)
YMeHne OOBSICHATh CBSI3b IOJOKEHUS djemMeHTa B llepuogmyeckoit cucreme ¢
c YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB XMMHUYECKUX SJIEMEHTOB (COCTaB U
3apsan  sApa, OO0IIee YHCIO DJIEKTPOHOB), PACIPEACIICHHEM DJIEKTPOHOB TIO
JHEPTEeTHYCCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIBIIHS
[IpencraBinenne o0 MEPUOTUIYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB
6 (pagmyc aroma, SJIEKTPOOTPHUIATENBFHOCTH), MPOCTBIX M CIOXHBIX BEHIECTB OT
TIOJIOXKEHUS JIEMEHTOB B llepromnyeckoit cucteme (B MaJbIX MEPHUOAAaX M TIIABHBIX
MOATPYIIax) ¥ SJEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmeHue KinaccupuImpoBaTh:
7.1 XUMHUYECKHUE DJIICMEHTHI
7.2 HEOpPraHUUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEaKLIUU
8 YMeHue onpeaensTh:
8.1 BAJICHTHOCTH ¥ CTETICHb OKUCJICHUSI XUMHUYECKUX 2JIEMEHTOB, 3apsi] HOHA




8.2

BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPBI B COETUHEHUSIX

8.3 XapakTep Cpebl B BOJIHBIX pACTBOPaX BEIIECTB (KUCIOT, OCHOBAHH )
8.4 OKHCJIUTENh U BOCCTAHOBUTEIb
9 YMeHne XapakTepu30BaTh GU3NUESCKUE M XUMUYCCKHE CBOMCTBA!
01 MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOX, TpaduT, anma3, KPEeMHHUH, a3orT,
' docdop, cepa, XJI0p, HATPHIA, KaTTNil, MATHUH, KAJIBIIUH, ATFOMUHUHN, )KETIe30)
CIIO)KHBIX BEIIECTB, B TOM WYHCIE€ WX BOJHBIX pacTBOpoB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI M THAPOKCUAb MeramwioB I|-IIA rpymnm,
9.2 amromunust, meau (1), muaka, xenesa (11 u 1), okcunpr yraepona (1l u 1V), kpemuus
(IV), asora u dochopa (Il u V), cepsr (IV u VI), cepuucras, cepHasi, a30THCTas,
a3oTHasi, pocopHasi, yrojabHas, KpeMHUEBAs KMCIOTA H UX COJIH)
MPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEUIECTB B 3aBUCIMOCTH OT UX COCTaBa
9.3 U CTPOCHHMSI, IPUMCHEHHE BEIIECTB B 3aBUCUMOCTH OT WX CBOMCTB, BO3MOXXKHOCTH
MPOTEKAHHUSI XMMUYECKHUX MPEBPAIICHUH B PA3IMYHBIX YCIOBUAX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M MOHHBIC YPABHEHHSI PEaKIIHid, B TOM YHUCIIE:
10.1 peakIuii HFOHHOTO OOMEHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~ XUMHYECKHE  CBOMCTBA  HM3yYEHHBIX  KJaccoB  (TPyIIm)
' HEOPTaHMYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 VMeHHe BBIYHCIATH (IIPOBOAUTH PACUETHI):
111 OTHOCHUTENbHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
' XUMHYECKOTO JJIEMEHTA B COSAMHCHUH
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €T0 MacCy, 00bEM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKHX pEaKIUid U HAXOAUTh KOJMYECTBO BEIIECTBA, O0OBEM U
' MaccCy peareHTOB MU TPOJTYKTOB PEaKIIHH
12 Bnanenue (3HaHne 0CHOB):
OCHOBHBIMH METOJ[aMH HayYHOTO ITO3HAHUS (HAOFO/ICHNE, N3MEPEHHUE, IKCIICPUMEHT,
12.1 MOJICTTUPOBAaHUE) TMPU U3YYCHHH BEIIECTB W XUMHYECKHX SBICHUH; yMEHUE
chopMyIupoOBaTh MPOOIEMY U TIPEIIOKUTH MYTH € PEIICHHS
12 O0e3omacHOl pabOThl € XUMHUYECKMMH BEIIECTBAMH, XWMHYECKOM TMOCYION U
' 1a00paTOpPHBIM 000pyI0BaHUEM
mpaBwiaMd  0e30MacHOro  OOpamieHWsi C  BEIIeCTBAMH, HCIOJIb3yeMBIMH B
123 MOBCETHCBHON KHM3HH, IPAaBWJIAMH TIOBEJACHUS B IIENAX COEPENKECHUs 3I0pOBBS U

OKpY’Karolllell NMPUPOJHON cpeabl; MOHMMaHUE Bpela (OMACHOCTH) BO3AECHUCTBHSA Ha

KUBBIC OpTraHHU3MBbI OHpeI[eJ'IéHHI:IX BE€IICCTB, croco0oB YMCHBIICHUA n




MPEAOTBPAIIEHUS UX BPETHOTO BO3ACHCTBUS

13

131

13.2

13.3

13.4

135

Hanmuane IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA MW OCYIICCTBIICHHUSA CICAYIOMIUX

XUMHAYECKHX IKCIIEPHUMEHTOB:

H3yUYCHHUE U OTMKMCaHUE (PU3HUUECKUX CBOMCTB BEIIECTB; 03HAKOMJICHHE C (PHU3UUCCKUMU
U XUMHYECKHMH SIBIICHHSIMH, ONBITHI, HMJUTIOCTPUPYIOIIAE MPH3HAKK TPOTEKAHUS
XMMHYECKUX PEAKIUI

H3yUYeHHE CIIOCO0O0B pa3zeiacHHs cMecei

MOJIyYCHHUE KHCIOPOJa U M3YUYCHHE €ro CBOWCTB; MOJIyUYCHHE BOJIOPOJA U M3Y4YCHHUE
€ro CBOWCTB; IOJIYYCHHE YIJICKHCIOrO Ta3a M W3YyYEHHE €r0 CBOWCTB; TOJIY4YCHUE
aMMHaKa U U3y4CHHE ero CBOMCTB

MPUTOTOBIICHHE PACTBOPOB C OINPEICIEHHOW MAacCCOBOHM JIOJIEH pPacTBOPEHHOTO
BEIIIECTBA

MPUMCHCHHE WHIUKATOPOB (JIakMyca, MeTWwiIopamka u (eHondranenna) s

OIIpCACIICHUS XapaKTCpa CpCAbl B paCTBOpaAX KHUCJIOT U H_ICJIO‘ISI‘/'I

13.6

UCCIIeIOBaHNE U OINMCAHUE CBOIMCTB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;
M3Yy4EHHUE B3aMMOCUCTBUS KUCIIOT C METAJNIAMH, OKCHJIaMU METAJJIOB, PACTBOPUMBIMHU 1
HEPAaCTBOPUMBIMH OCHOBaHHSIMH, COJISIMU; TOJTYYEHHE HEPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJHOI'0 METajlla IpYyrMM U3 pacTBOpa COJIM; HCCie0BaHue aM(OTEPHBIX

CBOMCTB TUAPOKCUA0B aJIFOMHUHUSA U TUHKA

13.7

pelieHue  SKCIEPUMEHTANbHBIX  3a7ad  no  TemaMm: «OCHOBHBIE  KJIAacChl
HEOPTraHUYECKUX COCTUHEHUN»; «DIEKTPONIMTHYECKAs auccoruanusy; «Baxuenme

HEMCTAJJIbI 1 UX COCOUHCHUS)), «BaknHele MeTalIbl M UX COSIUHECHUS

13.8

14

141

XUMHUYECKHE SKCIIEPUMEHTHI, WIIIOCTPUPYIOIIME NPU3HAKU TPOTEKAHUs pPeaKLui
MOHHOTO OOMEHa; KaueCTBEHHBIEC PEAaKIH Ha MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX
MOHBI: XJIOpUA-, OpOMUI-, HOIUA-, cylb(aT-, pochar-, KapOOHAT-, CUIIUKAT-aHUOHBI,
THIIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, Kalblus, ATFOMAHUS, kene3a (2+) u
xenesa (3+), menu (2+), nuHKA

VYmMmenue:

NpEACTABIATE PE3YJIbTAThl JKCICPHUMCHTA B (I)OpMe BbIBOJAOB, JA0Ka3aTCJIbCTB,

Tpa(I)I/IKOB u Ta6HI/II_[ " BBIABJIATH SMIIUPUYICCKHUEC 3aKOHOMECPHOCTHU

14.2

yCTaHABIUBATh CBS3U MEXKIY pPealbHO HAOII0JaeMBIMU XUMUYECKUMH SBJICHUSIMH U
mpoLeccamMy, MPOUCXOIAIIMMH B Makpo- U MHKPOMHUpPE, OOBACHATH NPUYUHBI

MHOT000pa3usl BELIeCTB




INEPEYEHDb 2JIEMEHTOB COILEP KAHUSA, IIPOBEPAEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kona IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 [TepBoHayaIbHBIE XUMUYECKUE TTOHSATUS
1.1 YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei
1 ATOMBI U MOJIEKYJIbI. XUMUYECKUE dJeMEeHThl. CUMBOJIBI XMMUYECKUX AJIEMEHTOB. IIpocThie u
' CIIOKHBIC BEILIECTBA.
1.3 Xumudeckasi popMyiia. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. CTENeHh OKHCIICHUS
v 3aK0oH IIOCTOSHCTBA cocraBa BemecTB. OTHocuTelnbHas artomHas Macca. OTHOCUTENIbHAS
' MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHYECKOT0 3JIEMEHTA B COEIMHEHUN
L5 KomnyectBo BemecTtBa. Moabs. MousipHas macca. MomsipHblid 00bEM Ta30B. B3anmmocBs3b
' KOJIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 ®dusnyeckue U XUMHUECKHUE SABJICHHS. XUMUUYECKasi peakius U e€ MpU3HaKu. 3aKOH COXPaHEHUS
' Macchl BEIIECTB. XUMUYECKHE YPaBHEHUS
5 [Iepnoanueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux snemenTos .M. Menneneesa.
CrpoeHue aToMOB
Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema xuMuudeckux anemeHToB [[.M. Menneneesa.
2.1 [Tepuoast u rpynmbl. Ou3nyeckuii CMBICT MOPSIKOBOIO HOMEpPA, HOMEPOB MEPUOAa U TPYIIIHI
3JIEMEHTa
Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otombl. DnexkTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
2.2 o0Oosiouek aromoB TmepBbIXx 20 xumuueckux »saemMeHTOB Ilepuoanueckoit cucremsr JI.U.
MeHpeneeBa
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB IMEPBBIX TPEX MNEPHOJIOB,
23 Kalus, Kaiuplusg (paguyca  aTOMOB,  AJIEKTPOOTPHUIATENHPHOCTH, METALIUYECKUX |
' HEMETAJUIMYECKUX CBOWCTB) M WX COCIUHEHUN B COOTBETCTBUHU C IOJOKEHHEM DJIEMEHTOB B
[Tepuonnueckoii cucTeMe U CTPOCHHEM HX aTOMOB
3 CtpoeHue BemecTBa
31 Xumuyeckasi cBs3b. KoBanieHTHast (TONsipHAsl M HEMOMSPHASI) CBS3b. DJIEKTPOOTPUIIATEILHOCTD
' XUMHYSCKHX 31eMeHTOB. MoHHas cBA3b. MeTamandeckas CBsI3b
32 Tumnbl KpUCTALTHYECKUX PEMIETOK (aTOMHAs, MOHHAs, METAJUTMYECKas), 3aBUCHMOCTh CBOWCTB
' BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOW CBS3U
4 Baxuelimme npeAacTaBUTENM HEOPTaHMYECKUX BewecTB. HeMeraiuiel M HMX COEIMHEHUA.
MeTauiel ¥ UX COSIMHCHUS
Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHMUECKUX COCIMHEHHI: OKCHIIOB (coseo0pa3yronue:
4.1 OCHOBHBIC, KHUCIIOTHBIE, aM(OTEpHblE) U HecoJeoOpa3ymolue; OCHOBaHMN (IIETOYH H

HEpPaCTBOPUMBIC  OCHOBAHHUA); KHCIOT (KUCTOpOACOIepXamue u  OECKUCIOPOJIHEIE,




OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

duszndeckue W XHMHUYECKHE CBOMCTBA IMPOCThIX BCHICCTB-HEMCTAJUIOB: BOJOpOJa, XJIopa,

42 KHCIIOpOJ1a, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHS
43 @u3nyeckue U XHMHUYECKUE CBOMCTBA IMPOCTHIX BEIECTB-METAJJIOB: JINTUS, HATpUd, Kaus,
' MarHusi ¥ KaJblusl, alFOMUHUSA, Kele3a. DICKTPOXUMUUECKUN Psii HAPSHKEHUN MEeTalioB
d Ouznyeckue U XUMUYECKHE CBOMCTBA BOJOPOAHBIX COCIMHEHUN HEMETAJUIOB: XJIOPOBOAOPOA,
' CEpOBOIOPOA, AaMMHUAKA
45 dusnyeckue U XMMUYECKHE CBOicTBa okcuaoB HemeraywioB: cepsl (1V, V1), azota(ll, 1V, V),
' dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). ITonydeHnne OKCHI0B HEMETAILIIOB
16 Xumuueckre coiictBa okcuioB: MetawioB IA—IIIA rpynm, munka, memu(ll) u xenesa(ll, 111).
' [TomryueHue OKCHIOB METAILIOB
47 XUMUYECKUE CBOMCTBA OCHOBAHUW M amM(pOTEPHBIX THAPOKCHIOB (HA MpUMEpe TUAPOKCHUIOB
' AIIOMHUHMUS, JKene3a, LUHKa). [lomyuenne ocHoBaHM 1 aM(DOTEPHBIX THIPOKCUIOB
OO0mme XUMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJIHOM, CEPOBOJOPOAHOM, CEPHUCTOM,
4.8 CEpHOH, a30THOM, ¢dochopHOM, KpeMHHEBOH, YroabHOW. OcoOble XHUMHUYECKHE CBOMCTBA
KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KUCIOT. [loirydenue kuciaor
4.9 OO0me xuMHYECKHe CBOMCTBA cpenHux coseit. [lomyuenue coneit
410 [Tonyuenue, coOupanue, pacrio3HaBaHHE BOJIOPOJA, KHCIOpPOAa, aMMHUaKa, YIJIEKUCIOro rasa B
' nabopaTtopuun
411 [lonyyenne amMmuaka, cepHOW M a30THOM KHUCIOT B MNPOMBINUIEHHOCTH. OOmme crnocoObl
' MOJIyYEHUST METAIIJIOB
4.12 I'eneTnyeckas CBs3b MEXAY KJIaCCaMHU HEOPTraHMYECKUX COCUHEHUM
5 XVMMHYECKUE PEAKIINH
Knaccugukanus XUMUYECKHX peakluil Mo pa3nyHbIM TMpU3HAKaM: MO YHCIYy U COCTaBy
5.1 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEMIOBOMY 3(G(dEKTy, MO H3MEHEHHUIO CTETeHeH
OKHCJIEHHS XMMHUYECKUX JIEMEHTOB
5 TennoBoil >PQekT XUMHUECKOW peakluH, TEPMOXUMHYECKHE YpaBHEHUS. OK30- U
' SHAOTEPMHUUYECKUE PeaKINK. TepMOXUMHUECKHUE YPaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENBHbBIE peakiuuu. OKUCIUTENM M BOCCTaHOBUTENH. [Ipomecchbl
5.3 OKHUCJICHHS M BOCCTAHOBJIEHHS. OJEKTPOHHBIM OallaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOM
peaxkuuu
5 4 Teopust  2yeKTpoOIUTHYECKONM  auccouuanuu. KaTHOHBI, aHMOHBL.  DJEKTPOJIIUTBI U
' HeRIeKTPoNIUThl. CUJIbHBIE U clla0ble 371eKTPoJuThl. CTeneHb AUCCOIUAIH
£ 5 Peakiun woHHOTO OOMEHa. YCJIOBHS MPOTEKAHHS pEaKIMi HMOHHOTO OOMEHA, TOJHBIE WU
' COKpallCHHbIC HOHHBIC YPAaBHEHUS PEaKIIUI
6 XUMHS U OKpY:Karollas cpesa
6.1 BemectBa u marepuanbsl B NOBCEIHEBHOM KU3HM YeEJIOBEKA. be30omacHoe HCnosib30BaHUE




BEIIECTB U XMMUYECKUX peakuuil B naboparopuu u ObiTy. IlepBas moMolb npu XUMHUYECKUX

0JKOTaX U OTPAaBJICHUAX

XVMHYECKOE 3arpsA3HEHHE OKpYXKAloUlel cpenpl (KUCIOTHBIE AO0XKAM, 3arpsi3HEHUE IIOYBBI,

BO3JlyXa U BOJIOEMOB), CIIOCOOBI ero npeaoTBpameHus [IpeaenbHas qomycTiMas KOHIICHTPAIUS

02 BemectB (ITJAK). Poip xumun B pemeHHH 3KOJOTHYECKUX MpoOiaeM. Y CHUIIeHHE MapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOS
[Ipumenenue cepsl, azora, Gochopa, yriepoaa, KpeMHUS U UX COEIMHEHUN B OBITY, MEIUIIMHE,
6.3 NPOMBIIIJICHHOCTH M CEIbCKOM Xo3siiicTBe. [IpMeHeHne MeTauioB M CIUIaBOB (CTajlb, YYT'YH,
' JIOpaIIOMUHUN, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH WX coeauHeHui. [loHsTHE O KOppO3UH
METAaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [IpupogHble MCTOYHUKH YTICBOAOPOAOB (Yroyb, TPUPOAHBIA Ta3, HEPThb), MPOIYKTHI HX
' nepepaboTku (OeH3UH), UX POJb B OBITY M IPOMBIIIEHHOCTH
[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKHX BEILECTBAX KaK O COCIUHEHHUSX yriieponaa (MeTaH,
6.5 9TaH, STUJICH, alleTUJICH, 3TaHOJI, MIMIEPHH, YKCyCHas KUCIoTa). [ToHsATHE 0 OMOIOTHYECKH BaKHBIX
BEILIECTBAX: JKUPAX, OCTIKaxX, YIIeBOIaX — U UX POJIH B KH3HHU YEJIOBEKa
7 Pacuérnr:
7.1 1o (hopMyaM XUMHYECKHX COSIMHEHHUH
7.2 Macchl (MacCcoBO) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 8 kiacc/ ['abpuensa O.C., Octpoymos U.I"., CnaakxoB C.A., AKIMOHEpHOE 00IIECTBO
«M3narensctBo «IIpocBemenue»
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AKroHepHOE

obmrectBo «M3narenscTBO «IIpocBemienner»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
[Ma6puensn O.C. Metonuueckoe nocobue k yueonuky O.C. ['abpuensina. Xumus §8-9 kiacc.

N3parenscTBO «lIpocBenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoreka [JOK
https://resh.edu.ru/ POIII
https://uchi.ru/ «Yuau.py»
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