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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTenbHOMN MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe (eaepanbHOl pabodeil mporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEMIIUHU MPENoiaBaHusl yueOHOTO npeameTa « XuMUs»
B 00pa3oBaTeyibHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xumuu Ja€T TpEACTaBICHHUE O LENsAX, OOIIed cTparteruu
oOydeHMsl, BOCHUTaHUS M PA3BUTHUS OOYYaIOIIMXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s3aTeNIbHOE MpEAMETHOE COZIepKaHHUeE,
IpeaycMaTpUBaET paCIpEleIeHUe €ro Io KilaccaM MW CTPYKTYPUPOBAHUE 10
pazjieiiaM M TeMaM MPOrpaMMbl MO XUMHHU, OMPEACNSICT KOJUYECTBEHHBIE H
Kaue€CTBEHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBAaTEALHOCTh W3YYEHUS]I XUMHU C Y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKU Y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOEHHOCTEH  00yYaroluxcsi, OINpeAeNiseT BO3MOXHOCTH MpeAaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBaHUN K
pe3yibTataMm oO0y4YeHHs XMMUU Ha YPOBHE LieJIel U3yYeHUs MpeIMEeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENILHON JIEATETbHOCTH O0O0yYarouerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUS.

3HaHUWE XHUMHUHU CIY>KUT OCHOBOW il (OPMUPOBAHUS MUPOBO33PEHUS
oOy4aronierocsi, €ro NnpeACcTaBiIeHUl O MaTepUaIbHOM E€AMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (GopMHUPYEMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTUU M 00 HBOJIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEMICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, YHEPrETUUYECKOM,
MUIIEBOI U 3KOJOTHUYECKON O€301aCHOCTH, MPOOJIEM 3paBOOXPAHEHUSI.

N3ydyenue xumuu:

CHOCOOCTBYET  peanu3aliid  BO3MOXXHOCTEH A CaMOpas3BUTHS |
dbopMHUpOBaHUS KYJIBTYPBI JMYHOCTH, €€ 001IeH 1 (YHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jarommxcsi, HaBBIKOB HMX CAMOCTOSITENbHOW  Y4YEOHOW  JIESITENIbHOCTH,
HKCHEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPOPECCHOHAIEHOMN JESITEIIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIAIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €MHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMHUPOBAHUU E€CTECTBEHHO-HAYYHOI rPaMOTHOCTH O0Y4arOIINXCS;



criocoOCTBYyeT (hOPMHUPOBAHUIO IICHHOCTHOI'O OTHOINCHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTUYECKOE
o0pa3zoBaHue 00y4YarOIIUXCS.

Jlanubple HampaBlieHUS B OOYYEHMHM XUMHUU OOECIEUHMBAIOTCA CIEIU(PUKON
colepxkaHusi  y4eOHOro mpeaMera, KOTOPbIM  SBISIETCS  MEJaroru4yecku
aJIaTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha OMPEEIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPTaHMYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OpPraHUYECKON XHUMUH.

CrtpykTypa coiepKaHus MPOTpaMMbl N0 XMMUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO noaxona Kk €€ uzydeHuro. ColiepaHHUE CKIIAJbIBAETCS U3 CUCTEMBbI
MOHATUA O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUH O XUMUYECKOU
peakiuu. OO0e OSTU CHUCTEMBbl CTPYKTYPHO OpPraHW30BaHbl [0 MPUHIUITY
IIOCJIEIOBATEIILHOIO Pa3BUTHS 3HAHWW HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
pa3HOro ypoBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa J[. . MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTaBICHHM 00 AICKTPOJIUTHYECKOM JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJICIOBATEIIHLHO OT OJHOTO
YpPOBHSL K JIPYrOMY, BBINOJHAS (PYHKIUM OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3Yy4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUH  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUUYECKON COCTABIISAIOLIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHHM MPOUCXOIHUT C IPHUBICUCHUEM
3HAHUM W3 paHee MH3YUYEHHBIX Y4eOHBIX mpeaMeroB: «OKpyX alolmuid MUpy,
«buonorus. 5—7 knacce» u «Dusuka. 7 Knacey».

[Ipy wu3ydyeHUH XUMHUHM TPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JNEATETbHOCTH YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOMT B (DOPMHPOBAHUHM CHUCTEMBI XHUMHUYECKHUX
3HaHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKu, B



OpUOOIIEHNH K HAay4YHbIM METOJaM II0O3HAHUS TMpPH M3YUYEHUU BEILIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUHM U PA3BUTHUU MO3HABATEJIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U y4eOHO-HCCIEeI0BATENbCKON
JeSITEIbHOCTH, OCBOCHMM IpaBWJ O€30IacHOro OOpalleHHs C BELIECTBAaMH B
MIOBCEHEBHOM KU3HHU.

[Tpu u3yyeHNMN XUMHUU Ha YpPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHHs BaKHOE
3HaYeHHUe NMpUoOpeNr Takue 1eNH, KakK:

— (GOpMHPOBAHHE WHTEIJICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYJHHYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHHH,
CHOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

—  HampaBJ€HHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHHUE
oOyyarommxcsi K CaMOCTOATEIbHOW I103HABATEIbHON JESATEIBHOCTH, HAYYHBIM
METOAaM TO3HaHUs, (POPMHUPYIOUIMM MOTHUBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUHU;

— o0ecrnieyeHue yCcIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YYAIOIIMMUCS
OIbITa Pa3HOOOPa3HOW MAEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETCHIIMN), WMEIOMIMX YHUBEpPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUJOB JCSTEIbHOCTH;

— ¢opmupoBanue oO0meld (YHKIMOHATBHOW M €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH U OIICHUBATh SIBICHUS
OKPY)KaroIIeT0 MHpa, WCIOJIb3Ys 3HAHWS U OMbIT, MOJTYYCHHBIE TPU H3yUYEHUHU
XUMUH, TPUMEHSATh WX TPH pElIeHHH NpoOjeM B TOBCEAHEBHOM KHU3HH U
TPYIOBOM AEATEIbHOCTH;

— (QopmupoBaHne y OOy4yaroUMxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUs LEHHOCTH XUMHYECKHX 3HAHUW JUIA BBIPAOOTKH HKOJIOTHUYECKU
LEJeCO00pa3HOro MOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXpaHEHHsI CBOETO 3/I0POBbsI U OKPY’KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTpOJIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(HIsS M HANpaBIEHHOCTU AalbHEHIIEro
00yueHus.

OOmiee d4YMCIO 4YacoB, OTBEAEHHBIX JJISi M3YYCHUS XUMHH Ha YpPOBHE
OCHOBHOT0 0011ero oopazoBanusi, coctapisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJICITIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYCCKHE TOHATHS

[IpeaqmeT xumuu. Posib XUMUM B )KU3HU YEJIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena u BemiecTBa. PU3MUYECKHUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BeulecTB. [loHsATHE O MeToax Mo3HaHWUS B XUMHUU. UHMCThIE BELIECTBA U CMECH.
CriocoOsI pa3zjeneHus: cMecei.

ATOMBI W MOJICKYJIBl. XHUMHUYECKUE »dJeMeHThl. CHMBOJIBI XUMHUYECKUX
aieMeHTOB. [IpocThie U ClI0OXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckasi ¢opmysna. BaleHTHOCTh aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAas aTOMHAas —Macca.
OTHOCHUTENbHAST MOJICKYJISIpHas Macca. MaccoBast 10711 XUMUUYECKOTO AJIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHCJAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUH.

PU3UYECKUE U XUMUYECKHUE SIBICHUS. XUMHAUYECKaAsd pEaKUUs U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKHe ypaBHeHus. Knaccudukarus
XUMUUYECKUX PEeaKlnil (COeTMHEHUS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHMUYECKOHW MOCYI0M, MpaBWwiiaMu paboThl B J1Ta0OpaTOpUu U
npuéMamMu oOpaileHus: ¢ J1abopaTopHbIM 000PYIOBAaHUEM, U3YUYCHUE U OMHCAHUE
GU3MYECKNX CBOWCTB O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALMSI BOJbI) U XUMHUYECKHX (FOpPEHUE CBEUHU, MPOKAIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBIICHUM, HAOII0IeHUE 1
OTNMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiui (pasiiokKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3jioxKEHHE THUIPOKCUJIA
meau (1) mpu HarpeBaHuu, B3aMMOACHCTBHE kele3a ¢ pactBopoM cos meau (11),
U3Y4YCHHE CIOCOOOB Pa3AClICHUs CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBaHUE, TUCTUIUIAIMUA, XpoMaTorpadus, MpoBeeHUE OYMCTKU MOBAPEHHOU
COJIM, HAONIOJIECHWE W  ONKHCaHWE  PE3yJIbTAaTOB  MPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIeNie MOJIEKYJ
(ILIapOCTEPKHEBBIX).

Ba:kHelime npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3jieMEHT U HpPOCTOE
BemiecTBO. Haxoxaenue kuciopoaa B mpupone, (HU3MYECKUE M XHUMHUYECKHUE
cBoictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoaa. CrocoObl



MOJIYYCHHS] KUCTopoJa B JabopaTopud W MPOMBINUIEHHOCTH. KpyroBopor
KHcIoposa B mpupoze. O30H — autoTpornHas MOAU(PUKAIIHS KUCIOPO/IaA.

TernoBol »hdEeKT XUMHUUYECKOW peakiuh, TEPMOXHMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, yCUIIEHHE MapHUKOBOIO 3(pdekra, pazpyiieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT m mpocrtoe BemecTBo. Haxoxkaenue Bogopona B
npupose, GU3MYECKMe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI
noyyeHus. Kuciorsl u comnm.

MosipHbIil 00bEM ra3oB. Pacu€Thl M0 XUMHYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOIbl. Boma Kkak pactBoputelsib. PacTBOpHI.
HacepilieHHbIe ¥ HEHACHIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 107151 BEllIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B Npupoze U B KH3HU 4yelloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HeHHe NpUpPOIHBIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heoprannueckux coenuHeHuit. Oxcuanl. Knaccudukanus
OKCUJIOB:  cojieoOpasyroniue (OCHOBHBbIE, KHCJOTHbIE, aM(OTEepHBbIE) U
HecosieoOpazyromue. Homenkmarypa oxcugoB. Duznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyueHne oKkCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusd. Homenknarypa ocHoBaHuil. dusznyeckue M XMMUYECKHE CBOMCTBA
ocHoBaHuu. [lonyuenne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucinor. dusndeckue u
XMMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHocTM MmetawuioB H. H. bekerosa.
[TonmydyeHue KUCIIOoT.

Comu. Homenknarypa coseit. @u3M4eCKue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenune conen.

['eHeTnuecKas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJICTICHUE COICPKaHUs KUCIOpoAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacro3HABaHWE U U3YyUYECHHE CBOMCTB KHUCIOpOJa, HaOI0AeHUE
B3aHUMOJICMCTBUSA BEIIECTB C KHUCIOPOAOM H YCIIOBUS BO3HUKHOBECHUS W
NpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIIOB U
ONMCAaHWE HX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, paACIO3HABaHHE WM H3yUYCHHUE
CBOMCTB BOJIOpo/ia (TOpPEeHHE), B3aMMOJCHCTBHE Bojopoaa ¢ okcuaom memu (1)
(BO3MO’KHO HCIIOJIb30BAHUE BHUJEOMATEpUAIOB), HaOIIOAeHUE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEOBaHHE OCOOCHHOCTEM pPACTBOPEHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJEKUCTBUE BOJBI C METAJIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO  HCIIOJh30BaHUE BHUJECOMATEpPHUATIOB),



UCCJICIOBaHNE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOII0/IEHUEe U3MEHEHUSI OKPACKU WHJIUKATOPOB B PACTBOpAX KUCIOT U IIEJIOYEH,
u3yueHue B3aumojericTBus okcuaa mean (ll) ¢ pactBopoM cepHOl KHUCIOTHI,
KUCJIOT C METaJUlaMHM, PEaKklu{d HEeUTpaau3aluu, I0JIy4YeHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOT0 METAaJIa JIPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHellne KIacChl HEOPraHUYEeCKHX
COEMHEHUI.

Hepuoanuecknn 3akoH u Ilepuoamyeckass cucTeMa XHUMHYECKHX
aremenToB JI. WU. MenpgeseeBa. Ctpoenne aToMoB. XHUMHYECKASl CBSA3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU

[lepBble TOMBITKM KIACCU(DUKAIIMKN XUMHUYECKHUX dJeMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHbIE W WIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yloT aM(pOTEPHBIE OKCH/IbI
Y TUAPOKCHUBI.

[Tepuoanueckuii 3akoH. [leppoanueckas cucrema XMMAYECKUX JIEMEHTOB /I,
U. MengeneeBa.  Koporkomepuomnas W JUIMHHONIEPUOAHAS  (hOPMBI
[Tepuoauueckoi cucrembl xumuueckux snemeHToB J[. M. Menneneea. [lepuoabl
u rpynnbl. OU3NYECKUH CMBICH MOPSAIKOBOTO HOMEpPA, HOMEPOB NEpPUOAA U
TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuomnueckont cucremsl . M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA 10 €0 MoJIoKeHuIo B [lepnoauueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyNIiaM U MEPUOJIaMm.

3nauenue [lepunoanueckoro 3axkona u [leppoanyeckoi CUCTEMbI XMMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4€HbId U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajneHTHas (ToJisipHass YW HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUH.
[Ipouecchl OKUCIEHUSI U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHue o0paslioB BEHIECTB META/VIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUJIPOKCUAA LIMHKA C pPAcTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioKeHUs, COCAUHEHU).

Mesrcnpeomemmnule ceasu



Peanuzamusa MeXNpeIMETHBIX CBS3€M MpU M3YYEHHM XMMHUHM B 8 Kjacce
OCYIIIECTBIISETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATHM, TAK U TOHATHUM, SBJISIOIIUXCS CUCTEMHBIMU JUISI OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJlu3, CHHTE3, KiIacCuUKaIus, NEePUOAUIHOCTh, HAOJIOJICHHE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duznka: Marepus, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIWJI,
M30TOIIbl, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUMN 3aps]l, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBa, a3, (U3NYECKUE BEIUYUHBI, €IMHUIIBI
HM3MEpPEHUs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpabl, TOPHBIC IOPO/IBI,
TIOJIE3HBIE UCKOITAEMBIE, TOTIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo H XMMHYeCKasi peakius

[Tepuoanueckuii 3akoH. [leppoanueckas cucrema XMMAYECKUX JIEMEHTOB /I,
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOWMCTB
XMMUYECKUX DJJIEMEHTOB TEPBBIX TPEX NEPUOJOB, KalMsl, KalblUs H UX
COCIMHEHU B COOTBETCTBUM C IIOJIO)KEHHUEM JJIEMEHTOB B llepumognueckon
CHCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUJBI XMMHUYECKOW CBSI3U. THIBI KPUCTATIUUYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBSI3H.

Knaccudukainys u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJlacCaM HEOPraHUYECKHUX
COCIMHECHUI, TEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukaiys XuMUYeCKUX peakIuii Mo pa3InuHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTtopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHUYECKUE
YpPaBHCHUS.

[Tonsitue o ckopocTH xumuueckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [loHsTHEe 0 TOMOTEHHBIX U TeTePOTeHHBIX
peakuusx. [lonstue o karanuse. [loHATHE O XMMUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJOKEHUE XHUMHUYECKOTO
pPaBHOBECHUS.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHOM peakuuu. CocraBiieHue YpPaBHEHUU



OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMHd C  HCIOJIb30BAaHHEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHW3M [IUCCOLMAIMU BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMH4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKI[Mii MIOHHOTO OOMEHa,
IIOJIHBIE M COKpPAlIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEICTaBICHUH 00 DICKTPOJIUTUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBIL. [IoHATHE O THAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB U HeMeTaioB (Tpadura U anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JCUCTBUS PA3NMMUHBIX (PAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTU
pacTBOpOB BEUIECTB, IpOLECCA JAWCCOLMALMU KHUCJIOT, IIEJIOYEH U COJIer
(BO3MOXHO  HCHOJB30BAHME BHJEO MATEPUAIOB), IPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ MPU3HAKK  NPOTEKaHWs  peakluidi HOHHOTO  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oO0pa3oBaHUWE BOJbI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiMy pasiioKeHHs, COCUHEHHUs), pacllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIbIO KAYECTBEHHBIX pEaKUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAIbHBIX 33/1a4.

HemeTaJyibl 1 X COeIMHEHUS

OO6mas xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (QU3NYecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MNPUMEPE  XJOpa
(B3aUMOJEHCTBUE C MeETaJIaMH, HEMeTaJlaMH, IlejlouaMu). XJIOPOBOJOPO/I.
ConsiHas KucnoTa, XMMHUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWIne XIJIOpUIbl U HUX
HaxO0XJICHUE B IIPUPOJIE.

OOmas xapaktepuctuka 3nemMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCTIOPOAa U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOeHHE, (PU3HUECKUE U
XUMHAYECKHE CBOMCTBA. OKCUIBI CEPbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3Myeckue W XUMHUYECKHE CBOICTBa (00mIME Kak
NPEACTaBUTENA Kjacca KHCIOT MW crneuuduueckue). XHWMHUYECKHE PpPEaKLuH,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOJYyYEHUs! CEpHOM KHUCIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAs peaKklys Ha



cynbdar-uoH. Haxoxmenue cepbl U €€ COCNMHEHHWA B MpUpoje. XUMHYECKOE
3arpsi3HCHUE OKPYXKAIOMICH Cpefbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEeJ0TBPAILCHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHUS. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
dbusznyueckue u XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMUaK, ero
dbu3nueckre 1 XUMUYECKHUE CBOMCTBA, MOJyueHue U npuMeHeHune. Cou aMMOHHUS,
ux pU3NUECKUe U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAasl KHCIIOTa, €€ ToJiydeHHe, PU3HUEeCKUe U XUMHYECKUE
CBOMCTBa (00IIMEe Kak TMpEACTaBUTENS KJacca KHUCIOT U CHEeHU(PUUYECKUE).
Hcnonp3oBaHWe HUTPATOB H COJIGM aMMOHHSI B KadeCTBE MHHEPaIbHBIX
yno0peHuil. XuMu4eckoe 3arps3HeHHe OKPY KaIoIIel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXKAM, 3arpsi3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop,
alnoTpornHeie Moaudukanuu dochopa, uUMUECKHEe M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u pochopHas kuciaora, pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nonyuenue. McnonbpzoBanue pocdaTtoB B kauecTBEe MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHblE  CTENEHU  OKHUCJIEHUS.  YTJIEepoJ,  aJUIOTPOITHbIE
MOAM(UKALIUK, PACHPOCTpaHEHUE B TpHUpojae, (U3MUYECKUE U XHUMHYECKHUE
cBoiicTBa. Ancopomus. Kpyroopot yriaepona B npupozae. OKCuibl yriepoja, ux
bu3nUecKue W XUMUYECKHE CBOWMCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBEI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoresa riaoOaJbHOTO TMOTEIJICHUS KIWMarTa, MapHUKOBBIM
addekt. YronpHas KUCIOTA U €€ COJIM, UX (PU3NUECKUE U XUMUUYECKHUE CBOMCTRA,
nojlyueHue W TmpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3MICTBE.

[lepBoHaUaNbHBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaeponaa (MeTaH, 9TaH, 3TUJICH, alleTUIICH, dTAHO, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOJOPOAOB (yrojib, HNPUPOAHBIA Tra3, HedTb),
OPOIYKTHl UX mepepaboTku (OEH3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BaXKHBIX BELIECTBAX: XKUpaX, OeKax, yriaeBojax — U ux
polu B KH3HM 4YellOBeKa. MarepuanbHOE€ €JIMHCTBO OpPraHWYECKHX W
HEOPTaHUYECKUX COCAMHEHUH.

KpeMHuii, ero Qusnueckue M XHMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKaThl, X UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakKHEWIIe CTPOUTEIbHBIC MaTepHallbl: KepaMHuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTENBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuit IKCnepumenm:

U3y4yeHue o0pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSIHONW KHUCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOZCHUE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolre (QU3NUecKhe M XUMHYECKHE CBONCTBA
TAJIOTEHOB M MX COEIMHEHUN (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPHUAIIOB),
O3HaKoOMJIeHHE ¢ oOpa3uamMu XJOpUAOB (TaJIOTEHUIOB), O3HAKOMJIEHUE C
oOpasmlamMu  ceppl W €€ COCINUHEHMSIMH  (BO3MOXXHO  HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOIEHHE Mpolecca OOYIIIMBaHUsL caxapa Mojl JIeUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, MPOBEIEHNE KaUeCTBEHHOM peaKIiny Ha cyibdar-
WOH U HaOJIOJIeHUE NpHu3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3HUUYECKUMU
cBoMcTBamMM a3oTa, (ochopa M HX coeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpasiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJydYCHUE,
coOupaHue, pAaclo3HaBaHWE U U3YYEHHE CBOMCTB aMMHaka, IpOBEJCHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdaT-uoH U H3ydyeHHe MpU3HAKOB
UX TIPOTEKAHUSI, B3AUMOIECTBUE KOHIIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbEO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MoZeNen
KPUCTAUTMYECKUX pemeEToK anMasza, rpadura, ¢yiiepeHa, O3HAKOMJICHUE C
poLIecCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTHBOra3a, MojyuyeHue, coOMpaHue, paclio3HaBaHUE U HU3yUYEHUE
CBOMCTB YTJIEKHCIIOTO rasa, IpOBE/ICHHE KauyeCTBEHHBIX PEaKlMii Ha KapOoHAT M
CWIMKAT-UOHbl W U3y4YEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKUMEH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aj1a4 1o TeMe «BakHelme HeMeTaIbl U UX COCTUHEHUSI.

MeTtasibl U MX COeANHEHUSA

OO01mas xapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHUHU
ux nosiokeHus B llepuomumueckod cucreme xumuuyeckux snemeHros [J[. .
MeHnneneeBa u ctpoeHuss aToMoB. CTpO€HHE METAIUIOB. MeTayunueckas CBs3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  DJNEKTPOXUMHUYECKUH  pAl
HanpspkeHui metaioB. dusnyeckre U XMMUYECKUE CBOMCTBAa MeTasuioB. OO0miue
crocoObl Mmoiy4yeHus: MeTawioB. [loHsATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
crocoObl 3alIUTBl UX OT Koppo3uu. CruiaBel (CTalb, YYTyH, IIOPATFOMHHHIM,
OpOH3a) ¥ UX IPUMEHEHNE B OBITY U POMBIIIEHHOCTH.

[[erounbie MeTauibl: noJIOKeHHE B [leproanyeckon cucTeME XMMHUYECKHUX
anementoB /. M. MenaeneeBa, cTpo€HHE MX aTOMOB, HaxOXKJICHUE B IPUPOJE.
duznyeckne ¥ XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl U



TUOPOKCUABl HaTpuss W Kanus. [IpuMeHeHue IIeNOYHBIX METauIOB U HX
COEMHECHUMU.

[IlemoyHO3eMENBHBIE METAUIBI MAarHUMW W KajdbllMW: TOJIOKEHUE B
[Tepuoauueckon cucreMe xumuueckux sneMmeHToB Jl. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaxOXJIeHuE B npupoae. PU3N4YECKUe U XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHEHUs KalblUs (OKCUIl, TUAPOKCHUI, COJIN).
KécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: noJiokeHue B [lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUE aToma, HAXOXAEHHUE B mnpupojse. Puznueckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(]OTEpHbIE CBOMCTBA OKCHUJIA U THAPOKCHIA
AJTIOMUHUSL.

Keneso: monmoxenue B [leppoanyeckor CHCTEME XUMUYECKHUX AJIEMEHTOB /1.
. MengeneeBa, CTpoeHME aroMa, HaxoxJaeHue B mnpupone. Duszmyeckue u
XUMUYECKHEe CBOMCTBA Xkene3a. OKCUIbI, TUAPOKCUIBI U cou xkenesa (1) u xemnesa
(1), ux coctaB, CBOWCTBA U OJIYYCHHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAUIOB M CIUIaBOB, WX (PU3HMUECCKUMH
CBOMCTBAaMH, H3Y4YEHHE  PE3YJIbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIMST W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUATIOB),
WCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KEE3a B KUCIOPOJIE
(BO3BMOXKHO  HCTOJIb30BAHWE  BUJIEOMATEPUANIOB), IPU3HAKOB  IPOTCKAHHS
KAYECTBEHHBIX PEAaKIMH HA MOHBI: MAarHus, KIbLKS, aJIOMUHUS, [IUHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGMrOICHUE M OMMCAHUE MTPOIECCOB OKPAIIMBAHUS
MJJaMEHU WOHAMU HATpUsl, Kalusg M KaiblUusi (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEUICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BaxxHenmme
METAJUJIbl U KX COCITUHEHUS.

XUMHA U OKPYKaLIasa cpeaa

BemectBa u Marepuasisl B IOBCEIHEBHOM XHU3HU 4YeJlOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XMMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKawIlieh cpeabl (MpeienbHas T0mycTUMAast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponp xumMuu B penieHn# 3K0JIOrHYECKUX
npooeMm.

Xumuueckuii IKCnepumenm:

U3y4yeHHue oOpaslloB MAaTepUaNIOB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemnbwie ceasu



Peanuzanus MeXNpeaMETHBIX CBSI3€M MpPU M3yYeHWH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 UCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHSATHUH, SIBISIONIUXCS CUCTEMHBIMH JJIsi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAY4YHBIC TOHSATHS: HAY4YHBIH (DakT, THIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCupUKAIMs, TMEePUOANIHOCTh, HaOIIOIEHNE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHE, MOJIEb, SBJICHUE, IaPHUKOBBIN
3¢ (dEeKT, TEXHOJIOTHS, MATEPUAJIBI.

duszmuka: MaTepus, aToOM, OJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIH]I,
U30TOIbI, PAJMOAKTUBHOCTh, MOJIEKYJNa, JJIGKTPUYCCKUU 3apsij, MPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSTHUE BEIIECTBA, Ta3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIaHETHI, 3BE3/TbI, COHIIE.

buonorus: dorocuHTe3, NbIXaHWe, OMOcdepa, IKOCUCTEMA, MHUHEPATLHBIC
yA00pEHMs, MUKPODJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpAbl, TOPHBIE TOPOJIBI,
TI0JIC3HBIC HCKOIIaeMbI€, TOTITUBO, BOJHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pe3yJbTAaThl OCBOCHHS IPOTPAaMMbl OCHOBHOTO OOIIETro
00pa3oBaHMs JIOCTUTAIOTCS B XOJi¢ OOy4YeHUsS XUMHUHU B €IMHCTBE Yy4yeOHOH u
BOCIIUTATEJIbHOMN JCSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
o0IllecTBE MpaBUIaMH M HOPMaMU TOBEJEHUS M CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYarOIIXCSI.

JIngyHOCTHBIE  pe3yibTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIMXCs
PYKOBOJACTBOBATbCS CUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAllUhd U
pacIIMPEHUE OMbITA ACATETBHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUS

LIEHHOCTHOT'O OTHOLIECHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPHUUYECKOMY
M HAydHOMY HACJICAWIO0, TOHMMAaHUs 3HAYEHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEpPHOW MH(OpMaruei o
MEPEJIOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COIMAJIBbHBIX HOPMaxX MW MpaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM M JAPYrUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOU AESTEILHOCTU MpHU
BBITIOJITHCHUH YYE€OHBIX, TO3HABATEIBHBIX 3a/1ad, BBHINIOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMONIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOM JeATeNIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJCHHE M TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIJIEACTBUI OCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMMHYECKOW pEaKIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIONIUE
OCHOBY JIJIs1 TIOHUMAHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPEJIO, O POJIM XUMHUHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIC I OOBSICHEHHsS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HABATENbHONU, MH()OPMALIMOHHOW W YWUTATEJIbCKOM KYyJIbTYpPhl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIbHOM palbOThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEPATYPON, JIOCTYMHBIMA TEXHMYECKUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpPEC K OOYyYECHHMIO W TIO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TMPOEKTHOW U  MCCIEIOBATEIIbCKOM
NESTENLHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH M YPOBHS OOydeHHUS B
JTaJIbHEUIIIEM;

4) hopMHPOBAHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHME I1IEHHOCTU KW3HHU, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY
3I0pOBBIO, YCTAHOBKM Ha 3/I0pPOBBIA 00pa3 »W3HMU, OCO3HAHUE TMOCJEJICTBUUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS alKOTOMs, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTH COOJIIOJICHUS] TMpaBWil OE30MACHOCTH MpH  OOpallleHuH C
XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHUE K TPYAYy U pe3ysibTaTaMm TPYAOBOW JE€ATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUWA TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIMBUIYaIbHON TPAEKTOPUHU MPOAOHKEHUS 00pa30oBaHus ¢ YYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHon npohecCuOHaNbHON ACSITEIbHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0JI0rMIecKOro BOCIIUTAHUS:

HKOJIOTHYECKH 1IEJIECO00pa3HOE OTHOIICHHE K NPHUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMaHUE [IEHHOCTU 3I0POBOrO U
Oe3omacHOro o0pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHUS
npaBuil 0€30MACHOTO MMOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLUsAX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJydaeMble MPU MU3YYCHUH XUMUHU, IS
pelieHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOJIHOU CPEIOH, ISl IIOBBIICHUS
YPOBHSI  JKOJOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJ00AbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJeM M MyTel MX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOACTBOBAThCS UM B MO3HABATENILHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX PE3yJbTaTOB BBIICISAIOT 3HAUYUMbIE JUIS
dbopMupoBaHUS MHUPOBO33PEHHUS OOIEHAYYHBIE TMOHATHS (3aKOH, TEOopus,
NPUHIIUI, TUIIOTE3a, (PaKT, CHCTEMA, MPOLIECC, SKCIEPUMEHT U JIPYroe.), KOTOPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeJAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATUX MNPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAayYHOM KapTUHE MHUpa, M YHUBEPCAJIbHbIC YueOHbIC JAeHCTBUS (IT03HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIC 00eCneYuBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIPHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO ydeOHOM
JICSITCIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE T1eCTBUSA

ba3oBble Jornueckue aeicTBus:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHMUM: PACKPBIBATH CMBICI XMMHYECKUX TMOHITUN (BBIACIATh UX XapaKTEPHbIC
MPU3HAKH, yYCTaHABJIMBATh B3aUMOCBSI3b C JIPYTMMHU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JUIsl OOBSICHEHUS OTJIENbHBIX (PAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEpHUH JUIS KiIacCU(PUKAIMM XMMHYECKHUX BEIIECTB U XUMHYECKHX PEaKIui,
yCTaHaBJIMBaTh MPHUYMHHO-CIICICTBEHHBIC CBSI3M MEXIy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXJAeHUs (MHAYKTUBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS,

YyMEHHUE TPUMEHSATh B TIPOIECcCe TO3HAHUS TOHATUA (TIpeAMETHhIE |
MeTalnpeaIMETHBIE), CUMBOJIMUECKHUE (3HAKOBBIE) MOJICNIN, UCIIOJb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XMMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢dopMmylia U YpaBHCHHUE
XUMUYECKOW PEaKIUi — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YYETOM
ATUX MOJICIBHBIX TPEJICTABICHUN BBIABIATE U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBIABJIAATL  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTHUBOPEUHS B U3YHAEMBbIX MPOIIECCAX U SBJICHUSAX.

Ba3oBble ncciiefoBaTeIbCKHe TeHCTBUSA .

YMEHHE UCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI JJisi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMH M TMPOBEIACHUIO
YUYCHUYECKHX OKCIEPUMEHTOB, yMEHWE HaOJIoJaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISATh OTYET
0 TpoJIeJITaHHOM paboTe.

PaboTa ¢ nundpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U UHTEPNPETUPOBATH HHGOPMALIUIO
pPa3IMUHBIX BUJIOB M ()OPM MPEACTABICHUS, MMOTYyUYaeMYyI0 U3 Pa3HbIX UCTOUHHKOB
(HayyHO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUUECKU OIICHUBATh IPOTHUBOPECUUBYIO U
HEJ0CTOBEPHYIO MHPOPMALIHIO;



YMEHHE MPUMEHITHh Pa3IUYHbIE METOJbl U 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JJIsi BBIOTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 ONpPE/EeIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0nacTU  UCTHOJIb30BaHUsI  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOIl aKTUBHOT'O UCIIOJIb30BAHUS PA3JIUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIFHO BBIOUPATh ONTUMANBHYIO (hopMy TIpeacTaBieHus: nHGOpMAIUU U
WUIIOCTPUPOBATh pEUIaEMbIE€ 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
npyrumu popmamu rpaduku U UX KOMOUHAIIMSMY,

yMEHUE UCIOJIb30BaTh W aHaJIM3UpoBaTh B Ipolecce y4eOHOU U
HCCJIeI0BATENBCKON JEATENHbHOCTH MH(DOPMALIMIO O BIMSHUU IPOMBIIUICHHOCTH,
CEJIbCKOIO0 XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH IPUPOTHOU
Cpenbl.

KoMMyHHUKATHBHBbIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJ¢ Juajora W (WJIM) JIUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMOW  TeMbl, (QOPMYJIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJILHO BBINOJIHEHUS NPEII0KEHHON 3a/1a4y;

YMEHUSI  TMPEACTABIATh  IOJYYEHHBIE  PE3ylbTaThbl  MO3HABATEIBHOM
JNEATEIbHOCTH B YCTHBIX M THCBbMEHHBIX TEKCTax; JejaTh MPE3CHTAIUIO
pe3yNbTaTOB BBHIMIOJHEHUS XMMHUYECKOTO JKCIIEpUMEHTa (J1JaOOpaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MTPOEKTA);

yMEHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEJIbHOW W  HCCIENOBATENbCKOW  JEATEIbBHOCTH NPU  PEIICHUU
BO3HMKAIOIIUX TpOoOJeM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (oOcyxaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX [JECUCTBHUM, ONPEHAECICHUE KPUTEPUEB II0 OLIEHKE KadecTBa
BBITIOJTHEHHOW paboThI U Apyrue).

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISAITh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNbHOCTh, BBIOMpaTh Hanbosee 3(PpPeKkTUBHbIE CIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTAaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEUCTBUM TIPU  BBINOJIHEHUU 3aJaHUN C YYETOM
MOJIYYeHHs] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOIO PE3yJbTAaTa 3afBJICHHOM LIEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUU 3aJaHUM.

IHPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB MO OCBOEHHUIO 00s3aTEIBHOrO
coJlep)KaHMs, YCTAHOBJIEHHOTO JIaHHOW (¢eaepalibHON pabdoueil Mmporpammoi,
BBIJICIIAIOT: OCBOCHHBIE OOYYAlOLIMMUCA HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



JnercTBUM, crnermuduUecKue IS IPeAMETHOH  o0nacTh  «XHMHUS», BHJBI
JESITCIBHOCTH IO  IIOJYYEHUIO HOBOIO  3HAaHWSA, €ro HMHTEpPHpETaIvH,
peoOpa30BaHUI0 M IPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CHUTYAIIHX.

K xoHIy o0yueHus B 8 kj1acce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUH:

e pPacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMUYECKUN BJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOHAS ¥ HEOAHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIApHash Macca,
MaccoBasi 1011 XUMHUUECKOTO 2JIEMEHTa B COSAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHME, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHHS, XUMHYECKas peakius, KiacCHu(pUKaIus peakuid: peaxiuu
COCJIMHCHUA, PEAKIMU PA3JIOKECHUS, PEAKUUM 3aMEIICHUs, PEaKIUu
oOMeHa, 2K30- U IHAOTCPMHUECKUE PEAKITUH, TEIUIOBOM 3P deKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIM CJIOM aromMa, aToMHas OpOUTallb, pPaaNyC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAs W HEMOJsApHAas KOBaJCHTHAsl CBS3b,
WOHHAasl CBsA3b, UOH, KaTMOH, aHMOH, PacTBOp, MaccoBasi JI0Jsl BEIIESCTBA
(TpolileHTHAsI KOHIICHTpPAIUs) B PacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHYECKHUX TOHATHUN U
MIPUMEHATH ITU MOHITHUA IPU OMTMCAHUU BEIIECTB U UX NIPEBPAILCHUN;

e HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUJIS COCTaBJICHUS (PopmMys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

e OIpENENSATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENICHh  OKHCJICHHS  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbicia Ilepuomnueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX MOJOXeHus B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTrajipo;

e OINKCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepronuueckoit
CUCTEMBl XHWMHWYECKUX DJJEMEHTOB: pa3jinyaTh I[OHITUA «TJIaBHaA
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie U
OOJIbIlIMEe TIEPUOJBI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabmuue «llepuonuueckas cucrtemMa xumudeckux »syemeHtoB [, U.
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 00Iee Yucio dJIEKTPOHOB
U pacrpeiesieHue uxX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEILIECTB, MO TETIOBOMY 3 (eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJITBEPXKIAsi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

IPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XUMHUYECKUX TPEBpaIllEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOrO0 »dJEeMEHTa 1o (dopmyIe
COEIMHEHMUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKITUu;

MPUMEHSTh OCHOBHBIE OIEpAIlMU MBICIUTEIILHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMAaTH3aluIo, KIIaCCU(PHUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3ed — JUIsl M3YyYEHHs] CBOMCTB
BEIIECTB M XHMMHUYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/bl
NMO3HAaHUA — HAONIOICHUE, U3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

ClieloBaTh  NpaBWJIaM  TOJIb30BAHUSA  XMMHYECKOM  TMOCyIoMl U
7ab0paTOpHBIM  000pYIOBaHMEM, a TakKKe TMpaBWiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU TIO BBITIOJIHEHUIO
Ja00pAaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C OMNpeNEIEHHON MacCOBOW J0JieH pacTBOPEHHOIO BEILECTBA,
IUIAHUPOBATh M TPOBOJAUTH  XUMHUYECKHME  OKCIEPUMEHTHl IO
pPacro3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbI0 UHJIUKATOPOB
(;mrakmyc, dheHondTanenH, METWIOPAHXK U JPYyTHUe).

K xoHIy 00yueHus B 9 kjiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHUMHUYECKHX NOHATHWA: XUMHYECKHU
DJIEMEHT, aTOM, MOJIEKYJda, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHUS, XUMUYECKasl peakiusi, XUMUYEeCcKas CBSA3b, TEIUIOBOU 3PQeKT
peakuuu, MOJb, MOJSIpHBI  00BEM,  pacTBOp,  DJICKTPOJMTHI,
HEBJIEKTPOJIUTHI, J3JIEKTPOIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, Karaiu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHUE W  BOCCTAaHOBJIEHUE,
aJIIOTpONnsA, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAIUIMYecKas pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO JOIYCTUMAs
koHuentpamus [1/IK BemiecTsa;

WUIEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MIPUMEHSTH 3TH OHATHUSA IPU OMMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJisi COCTaBlieHUs (QopMyl
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

ONpPENEIIATh BaJICHTHOCTh U CTEIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCAUHEHUSX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeIuHEHUW 1o ¢opmyrnam, BHJ XUMHUYECKOU
CBS3M (KOBaJEHTHas, MOHHAsA, MeETaJuIMyecKas) B HEOPraHMYECKHUX
COCMHEHUSX, 3apsJ]l MOHA MO0 XMUMHUYECKOU (hopMmyiie, XxapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKON
PEETKN KOHKPETHOTO BELECTBA;

packpeiBath cMmbica Ilepuommueckoro 3axkona /J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINUCHIBATH M XapaKTEepU30BaTh
TabnuyHyo GopMy lleprogudeckold CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noxarpymnmna (A-rpynma)» M «noOodyHas
noarpynmna (b-rpymnma)», manele u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHHUs, KOTOpble MMEIOTCA B TNEPUOJUYECKON TaliuIie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee 4YUCIO DJJIEKTPOHOB U
pacrpesieyieHue HMX MO0 DJIGKTPOHHBIM  CJIOsIM), OOBSICHSATH OOIIue
3aKOHOMEPHOCTH B MU3MEHEHUHM CBOWCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MajblX IEPUOJIOB M IJIaBHBIX NOATPYMN C YUYETOM CTPOEHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HECOPTaHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIuu
BEILIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENEHEH OKHCICHUS
XUMHYECKUX DJICMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIIME U CHeU(UUECKHEe XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, TMOJTBEPKIasi OMNHUCAHUE
MpuMepaMy MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUK;

COCTaBJISAITh YPaBHEHUS JJICKTPOJIUTHYECKOM JHUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUS peEaKlui, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCJIHTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKITUi;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TPEBPAIIEHUNH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XHUMHYECKOrOo »JJeMeHTa 1o QopMmylie
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIINU;

coOmoaTh  MpaBWiia  TOJIB30BAHUS ~ XMMHUYECKOW  TMOCYyIOM U
7abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXke I[paBuUja OOpalleHus C
BEIIECTBAMH B COOTBETCTBMM C HHCTPYKIUSMU 10 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYEHUIO M COOUPAHHIO
ra3000pa3HbIX BEIIEeCTB (aMMHAaKa M YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMM,  TOJATBEPKAAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI-, OPOMHUI-,
noaua-, kapOoHat-, ¢ocdar-, cwiIMKar-, Ccyiabhar-, THIPOKCU]I-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaxX HEOPTAHMYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OIEpAIllMU MBICIUTEIILHON JEATEeIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMATU3AINIO, BBISIBICHHE
MPUYHHHO-CJICICTBCHHBIX CBSI3€H — JUIA M3YYEHHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUl, eCTeCTBCHHO-HAyYHBIE METOJbl IO3HAHUS —
HaOJIFO/ICHUE, W3MEpPEHUe, MOJCIUPOBAHUE, JKCIICPUMEHT (peajbHBIA |
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoandecTBo 9acoB
Ne HanmeHnoBaHue pa3jieiioB U DJlIeKTpoHHbIe (LM (poBbIE)
KoHTpoabHbIe IIpakTuyeckue
n/n TeM MPOrpamMMbl Bceero o0pa3oBaTejibHbIE peCcypchl
padoTsbI padoThI
Pa3nen 1. IlepBoHayaibHble XHMUYECKHE MOHATHS
XuMus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnmorexa [JOK
' MPAKTUYECKOU eI TENbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJIOBEKa
12 BemntectBa 1 xuMuueckue 15 1 bubmuoreka [JOK
' peaxiuu https://m.edso00.ru/7f41837c
Hroro mo pazaeny 20
Pasnen 2. BaxkHeiimne npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB
Boznyx. Kucnopon. Ilonstue bub6nuorexa [IOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
Bonopon. Ilonstre o kucnorax bubmunoreka LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAaHUAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJ1acChl bubnuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuoguueckas cucrema xumnueckux 3jaemMeHToB /. U. MenageneeBa. CTpoeHune aToMoB.
Xumuueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH



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

[Teproanyueckuii 3aK0H U
[lepuonnueckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHYECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XUMHUYECKas CBA3b. BuG 110K
noImoTeKa
2 -
3 OxuciuTenHo 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCIIBHEBIC peaKI_[I/II/I
bubnuoreka [JOK
u 15
TOTO 1o pasieiy https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmorera [JOK
p P https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

Kosan4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne ni/mm P Konrpoabnubie IIpakruyeckue (1uubp )
NpOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. BemmecTBO U XUMHYeCKHUE PeaKIUU
11 [ToBTOpeHue u yriy6nenrue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3ZeyIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAs TUCCOLIAALINS. 8 1 1 bubnmorexa [JOK
' XHWMHMYECKHUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Pa3nea 2. HeMeTa/lsIbl H UX COeINHEHHS
51 OO1m1ast xapaKTepUCTUKA XUMHYECKHX 4 1 bubnuorexa [IOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTUKa XUMUYECKUX
2.2 3JICI;GHTO]§) VIAl-jr nbl. Cepa u e€ 6 bubmmorexa [OK
' PyTHEL Lep https://m.eds00.ru/7f412636
COCTUHEHUS
OO01as xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmmorexa [JOK
' PYTHEL ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mmas xapaKTepuCcTUKa XUMUIECKUX
2.4 sneMeHToB |VA-rpynmnel. Yriaepon u 8 1 2 buGnnorexa [IOK
' . PYHIIBL p https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no paszneny 25



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

Pasznen 3. Mera/liibl 1 X COeIMHEHUA

. bubnuorexa [JOK
1 4
3 Obmpe cBoHCTBA METANIOR https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 B 16
AKHENIIME METAJUIBL U UX COEAUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BertectBa 1 MaTepualibl B KU3HU YEJIOBEKA 3 Eubmorexa TOK
' H p https://m.edsoo.ru/7f41a636
Hroro no paznery 3
PesepBHOE BpeMs 3 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo 4acos JIEKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Konrpoabusie  IIpakruyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Posib XMMHUM B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAax MO3HAHUS B XUMUH 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[TpakTnueckas padota Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuorexa [JOK
oOpareHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Uucteie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa LOK
A N PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMN)»
bu6mmoreka [IOK
A 1
6 TOMBI M MOJIEKYAIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIB) XUMUYECKUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [TOK
P B https://m.edsoo.ru/ffod2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYECHHE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK
10 X .B
nmirieckas gopmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX JIEMEHTOB
11 OTHOCUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XMMHUYECKOTO bubmuotexa [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuorexka [JOK
MougsipHast macca https://m.edsoo.ru/ff0d5230
14 Pu3nuecKue 1 XUMHUYECKHUE SIBJICHUSI. bubmuorexa [JOK
XuMuyeckas peaxkius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBus MPOTEKAHUS bubnnorexa [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChI BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE yPABHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus konmaecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSM XUMHYECKHUX bubmmorexa LOK
B N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmst XuMUIeCcKuX peakimii
18 (coeqMHEHHUS, PA3ITOKCHHS bubmorexa LHOK
b ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O000ImeHne 1 bubmmorexa [TOK
’ . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HAaHUH
20 Kontponbhas pabota Nel no teme bubmmorexa [IOK
«BelecTBa 1 XUMHUYECKHE PEAKLIAN) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. CocrtaB bu6nuoreka [IOK

Bo3ayxa. Kucinopon — anmemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e

MpOCTOC BCIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCIIOpoJia (peakIuyi OKUCIICHUS, bubmmorexa [JOK
https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CrniocoOblI Mosy4eHus: KUCI0po/ia B
23 nabopaTopuu ZI[IHPOMBILHJ'IGHPHOI:)TI/I. bubmmorexa [JOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciaopoa
TennoBoii 3 PeKT XuUMUIECKOI
24 peakuuu, OHATHE O bu6nuoreka [IOK
TEPMOXUMHYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
DHIOTEPMUUYECKUX PEAKITUIX
TomnuBo (HedTh, Yroiab U METaH).
25 3arp>13He1§He¢1;03nyyl;<a, CHOCOO0BI )ero bubmmorexa LOK
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[TpakTuueckas padora Ne 3 o Teme
26 «[Tonyuenue u cobupanue KUCIOPOAA, bubnmorexa LOK
. https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTB)
97 Bonopoa — anemMeHT u npocroe bubmuoreka [JOK
BelecTBo. Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 Pu3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BojiopoJia. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COTAX bubmmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 CriocoOsI MosTydeHus BOAOPOIa B bubnmnorexa [JOK
nabopaTopun https://m.edsoo.ru/ffod4dd0
[TpakTryeckas padora Ne 4 o Teme BuGmiorexa LIOK
31 «[Tomyuenue u cobupanue Bo10po/1a,

W3yYEHHUE ETO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MossipHblit 00bEM ra30B. 3aKOH

bu6mmorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brraucnenus o0b€Ma, KOTU4IeCTBa
33 BEIIIECTBA T'a3a 10 €ro N3BECTHOM bubmorexa [JOK
B B y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WU 00BEMY
Brraucnenus 005EMOB Ta30B 1Mo
34 ABHECHMIO PEAKIIMY HAa OCHOBE 3aKOHA bubsmoreia LHOK
yP . peart B https://m.edsoo.ru/ff0od5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznveckue U XMMUYECKUE CBOMCTBA bubmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanwuil. [Tonstue 06 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackieHHbie
37 1 HEHACBIIICHHbIC pacTBOPLL. MaccoBas bubmorexa [JOK
H P PEL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOPE
[TpakTuueckast pabora Ne 5 o teme
38 «IpuroTtoBiieHnE pacTBOPOB C bubnuorexa [JOK
onpeaeéHHON MacCOBOM osei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 Kontponbnas pabota Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cocTaB, Kiaccudukaus, bubmuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHU4YECKUE CBOMCTBA
41 KHCIJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cOCTaB, Ki1accudukarus, bubnuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tony4yeHue n XUMHUYECKHE CBOICTBA bubnuoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxars, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITony4yeHue u XUMHUYECKUE CBOMCTBA bubnnorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCOéL];I) oI )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. yi ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[TpaxTnueckas padota Ne 6. Permenue
47 JKCIIEPUMEHTAIBHBIX 3a/a4 I10 TEME bubmuorexa [JOK
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUIN»
48 I'eneTnueckas CBA3b MEXIy Kilaccamu bubmuorexa [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O0o001IeHHEe U CHCTeMAaTH3alns 3HAHUH
. H https://m.edso00.ru/00ad9ch2
Kontponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX brbmmorexa LTOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKU KIaccuPUKAITIN
51 XUMHYECKUX 31€MEHTOB. [loHsITHE O bubmorexa LHOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[lepuoanueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepuonnueckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. Menjeneena
bubnmorexa [JOK
53 [Tepuroasl, TPyIIIIbI, MOATPYIIIIBI 1

https://m.edsoo.ru/00ada52c
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CTpOCHI/Ie aromoB. CocTaB aTOMHBIX

bu6mmorexa [IOK

54
anep. M3zoromnsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToOMOB 2J1eMeHTOB [lepuoanueckoit bubnmorexa [TOK
pHoA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenpaeneeBa
XapakTepucTuka XUMHIECKOTO
56 AJIEMEHTA 110 €T0 ITOJIOKEHUIO B bubmuorexa [JOK
[Tepuoauueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BUTHUS HAyKH U npakTuku. J[. 1. bu6nmoreka [JOK
MenpeneeB — y4€HbIH, MI€IArOT U https://m.edsoo.ru/00ada96e
rpakJIaHUH
PesepsHbiil ypok. O0001mIEHE 1
58 CI/ICTIG)MaTI/BZp WSl 3HAHWUH / bubmmorexa [TOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Konrponsnas padora Ne4 o reme
59 «Ctpoenne aToMa. XUMHYECKAsI CBI3b» bubmorexa OK
P . ] https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas pabora
60 DIEeKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 HNonHasg xuMHYeCKast CBI3b
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHast XuMu4eckas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanieHTHas HenonsipHass XUMUYECKast bubmmorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTIEHUS bubmuoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC 1 bubnmnorexka [JOK
peakuuu https://m.edso0.ru/00adb076
bu6nmoreka [IOK
66 0] 1
KHCHITEI 1 BOCCTaHOBHTEIN https://m.edsoo.ru/00adb076
PesepBubIif ypok. O6001eHIE 1
P P 111 bu6mmoreka [IOK
67 cucTeMaTu3alus 3HaHUH 1o TeMe 1
https://m.edso0.ru/00ad9ch2
«CTtpoeHne atoMa. XUMHUYECKasi CBS3h
68 PesepsHblit ypok. O60011eH1Ee 1 1 bubnnorexa [JOK
cUCcTeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KVIACC

Kosn4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Jlara g poBLIe
Tema ypoka Kourpoabnubie IIpakTuyeckue op
n/n Bcero H3y4YeHusi  oOpa3oBaTeJIbHbIC
padoThbI padoThI
pecypcsbl
Ilepnonnueckuil 3aKoH.

1 ITepuoauueckast cucrema 1 bub6nmoreka [IOK
XUMHUYECKUX 3aeMeHToB /I, U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMUYECKHUX IEMEHTOB 1 brbamorexa LOK

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

3 Knaccugukarus 1 HoMeHKIaTypa 1 bu6nmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buap XuMHUYECKON CBSI3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o reme

5 «IToBTOpEHUE U yriyOlIeHue 3HAHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

6 Knaccugukarus Xumuueckux 1 bu6nnoreka [IOK
peaKLuii o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHEe O CKOPOCTU XUMUUYECKOM

7 eakuuu. IToHaTre 0 TOMOT€HHBIX U 1 bubnnorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTrE€HHBIX PEaKIMIX
[TonsiTE 0 XUMUYECKOM PAaBHOBECHUHU.

bu6mmorexa [IOK
8 @DaxTOopHl, BAUAIOLINE HA CKOPOCTh 1

XHMHUYECKOH pCaKknuuu U MOJIOXKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOTO paBHOBCCHUA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC

bu6mmorexa [IOK

9
peakumn https://m.edsoo.ru/00adcade
Teopust 2EKTPOITUTHYECKON
10 nccormarmu. CuiabHbIe U ci1adbie bubnnorexa LIOK
a AT https://m.edso00.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIE YpaBHEHUS PEAKIINN Bubmorexa ITOK
M peakn https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUI1 B CBETE IIPEICTABICHUN Bubmorexa IIOK
p Uﬂ https://m.edsoo.ru/00add5d8
00 IMEKTPOIUTUIECKON TUCCOITUAITUT
XUMHYECKHE CBOMCTBA COJIEN B CBETE
13 PEICTABIEHUNA 00 bubmmorexa [TOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOLIUAITUU
bubmmoreka [JOK
14 I1 7
OHATHE O THAPOHZE COTCH https://m.edsoo.ru/00add9d4
15 O06o00meHre U cucTeMaTHU3aIus bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpaxTnueckas padora Ne 1.
16 «PerieHne sKcTIepIMEHTATBHBIX brbmmorexa [TOK
https://m.edsoo.ru/00addbfa
3a7a4uy
Konrtponsnas padora Ne2 o reme
17 «DIEKTPOIUTHYECKAS JUCCOLIAALIISI bubmorexa LOK
P ) https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX»
OO0mmas XxapakTeprCcTUKA TAJIOTCHOB.
18 XUMHWYECKUE CBOMCTBA HA TIPUMEDPE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopona. ConsiHast KUCII0Ta, bubmmorexa [JOK



https://m.edsoo.ru/00adcade
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XHUMHUYCCKHEC CBOI\/'ICTBa, NoJIy4dCHHE,
MMPUMCHCHUC

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

[TpaxkTrueckas padota Ne 2 o Teme

20 «[Tony4yeHue CONTHON KUCTOTHI brbmmorexa LTOK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTB»
Boruncnenus no ypaBHeHUSIM
21 XUMHYECKHUX PEaKIii, eCIH OJNH U3 brbamorexa LOK
DeaKIm, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
99 OO01mas xapakTepucTUKa 3JIEMEHTOB bubanorexa [JOK
VIA-rpynrbt https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALINH CEPBIL.
93 Haxoxznenue cepbl U €€ coeqMHEHUI bubnnorexa [HOK
B IIpUpoOJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBo0poa, CTPOCHHE, bubmuorexka [JOK
buznyecKkue 1 XuMUIECKHE CBOMNCTBA https://m.edso00.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,
25 ($u3HYEeCKUEe U XUMHYECKUE CBOMCTBA bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHHE
XUMHYECKUE peaKIfHu, JeKallie B
OCHOBE IIPOMBIIIIEHHOTO CrIoco0a
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKPYXKaroIIEH Cpeabl COCTUHEHUSIMU
cephl
97 Brraucnenre MaccoBo 1014 BBIX01a bubmuoreka [JOK
IIPOJIYKTa PEAKIINH https://m.edsoo.ru/00adec8a
28 OO0mmas xapakTepucTHKa JIEMEHTOB bubmmoreka [JOK
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VA-rpymnmsl. A30T, pacripocTpaHeHHe
B Iipupoje, Gpu3nveckue u
XUMUYECKHUE CBONCTBA

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

AMMuak, ero puznyeckue u

29 XHMHYECKHE CBOMCTBA, MOJIYYEHHE U bubmmorexa HOK
’ i https://m.edso00.ru/00adf004
MPUMEHECHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomyyenre aMMuaKka, H3ydeHHUe €ro bubmmorexa HOK
. i - 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ pusnueckue u bubnmnorexka [JOK
XHMHYECKHE CBOICTBA https://m.eds00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHMSI B KQUeCTBE MUHEPATbHBIX

32 00peHuii. XMMHUYECKOE bubmmorexa HOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCUHEHUSIMH a30Ta
dochop. Okcup dochopa (V) u

33 (1)00(%)0 pHasI KI/ICJI(fTa (bq)plljzm(qe)cme u bubmmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MTOJTYyICHHE
Hcnonb3oBanue Gocdatos B

34 KaueCTBE MHUHEPAIBHBIX YI0OpEHUH. bubnmnorexa [JOK
3arpsi3HEHUE TPUPOIHOM CpeIb https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacopocTpaHeHHE B

35 npu ch e g)mnrt)lec;:de Y XUMHYECKUE bubmmorexa LOK

PHPOAE, https://m.edso0.ru/00adfd9c
CBOMCTBA
36 Oxkcuapl yraepoja, ux Gpusnyeckue u bubnuorexa [JOK

XUMHUYECKUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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Dkosiorn4yeckue npooIeMsl,
CBsi3aHHBIE C OKcHI0M yriepoaa (1V)

37 VYronbHast KUCIIOTa U €€ COJH bubmmorexa [JOK
https://m.edso00.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme

38 "ITosrydeHune yrieKucioro rasa. bu6nmoreka [IOK
KauecTBeHHas peakuus Ha KapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasbHBIC TTOHATHUS 00
39 OpPTaHMYECKHX BEIIECTBAX KaK O bubmorexa LOK
https://m.edsoo.ru/00ae054e
COEJIMHEHUSX yTiaepoaa
40 Kpemnuuii u ero coennuenus bubmmorexa [TOK
https://m.edso00.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

41 JKCIEPUMEHTAIBHBIX 3374 110 TEME bubmmorexa [JOK
«Baxnelme HeMeTauibl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS»

Kontponbhas padota Ne3 no teme
42 «Baxxueimme HeMeTauIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO61as xapakTepuCcTUKa XUMUYECKUX
AJIEMEHTOB — METAaJUIOB.

43 Metannuyeckas CBSI3b U bubmuoreka [JOK
MeTaJUIM4eCKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pewmérka. PU3NYECKUE CBOKCTBA
METaJIJIOB
XUMHYECKUE CBOWCTBA METAJLIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUN PsifL

HaIpsHKEHUH METAILIOB

https://m.edsoo.ru/00ael1156
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O61mue crnocoObl OTyYeHHS
MetaiuioB. CruiaBel. Beruucinenus mno

bu6mmoreka [IOK

4 .
S YPABHCHILIM XHMIACCKHX PEAKIIH, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
IPUMECH
46 ITousiTHE O KOPPO3UU METAILIOB bubnnorexa LIOK
pp https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
47
Ilenoumpie MeTa bl https://m.edsoo.ru/00ael14b?2
48 OKcuabl ¥ THAPOKCH]IBI HATPUS U bubnuorexa [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3emMenbHBIE METAILIIBI — bubnnorexa [JOK
KaJIbILIMA U MarHui https://m.edsoo.ru/00ael15e8
50 Baxkueitnine coeMHEHNS KaJIbIIHAS bubnmorexa [IOK
A 1 https://m.edsoo.ru/00ae15e8
51 O06001IeHNE U CUCTEMATH3 AL
3HaHUI
59 JKécTkocTh BOABI M CIOCOOEI €€ bu6mmorexa [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTH BOIBLI 1 METOILI €6 bubmorexa LOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bubmuoreka [JOK
54 A %
JTOMUHITH https://m.edsoo.ru/00aelc64
55 AMpoTtepHbIe CBOICTBA OKCHJIA U bu6muorexa [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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OKCI/II[BI, THUAPOKCHUIBI U COJIN JKCIIC3a

bu6mmorexa [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3ALINS
3HaHUU
[TpakTuueckas padorta Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubmuotexa [JOK
«Baxneumme MeTaJlIbl U UX https://m.edso00.ru/00ae3de8
COEITMHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKLU, €CIU OJIUH U3
60 pEareHToB J1aH B U30BITKE WU bu6nuoreka [JOK
COZIEPKUT IPUMECH. BprunciieHns https://m.edso00.ru/00ae1750
MacCOBOH J0JM BbIXOAa MPOIYKTa
peakuuu
61 O06o0011IeHre U CCTeMAaTH3aIUs
3HAHUI
Konrponsnas padora Ne4 o reme
62 «Baxxneime MeTamibl 1 UX
COCTMHEHUS»
63 BemecTsa u maTepuansl B bu6nuoreka [IOK
OBCEIHEBHOU KU3HU YeJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnnorexa HOK
OKpYXaroIlEeH Cpepl https://m.edso0.ru/00ae4270
65 Posb xumuu B perieHnn bu6muoreka [IOK
AKOJIOTHYECKUX MPOOIeM https://m.edso00.ru/00ae4270
66 PezepaHblil ypok. O6o01eHue u bubnuoreka [JOK
cHUCTeMaTU3alus 3HaAHUI https://m.edso00.ru/00ae0dOa
67 PesepBHbIil ypok. O6001IeHIE 1 bubmuoreka [JOK
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cucTeMaTHu3alMs 3HaHui

68 PeseprubIif ypok. O6001meHNE 1

CUCTEMAaTU3allus 3HaHUH

OBILIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

68

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

bu6mmorexa [IOK
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbHOM MPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «HCpBOHa‘IaJ'IBHBIC XUMHNYCCKHUC ITOHATH

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TIOHATHH: aToM,
MOJIEKYJIa, XHMHUUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENbHAs aTOMHAas W MOJIEKYJspHAs Macca, KOJIMYEeCTBO
BEIIECTBA, MOJb, MOJISIPHAsT Macca, MaccoBas OISl XUMHUYECKOTO
DJIEMEHTA B COCIMHEHUH, MOJIIPHBIA O0BEM, XMMHUYECKas PEaKITHs,
Knaccuukanus — peakiuil:  peakuud — COSAUHEHHUS,  PEaKIUH
pa3lioKEHUsl, pPEaKIMU 3aMElIeHHs, peakiuu oOMeHa, 5K30- U
SHJIOTEPMHUUYECKHE PEaKIUH, TEIUIOBON 3(deKT peakiuu, pacTBop,

MaccoBas J10Ji BeulecTBa (IIPOLIEHTHAs! KOHIIEHTpaIlKsl) B pacTBOpe

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKUX MOHATHUA H

IMPUMCHSATH O3TU IMOHATHS IIPU OIMMCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ

1.3

1.4

UCIIONIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ul COCTaBjieHHs (GopMyll
BEILIECTB U YPABHCHUN XUMUYECKUX PEAKIINI
pacKpbIBaTb  CMBICJ  3aKOHOB COXPaHEHHSI MAacChl  BEIECTB,

IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJIACCUPUIIMPOBATh XUMUYECKHE peakuu (M0 4YHCIy U COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TETIOBOMY dPEKTY)

1.7

BBIYUCIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO MACChI

BE€IICCTB




1.8

1.9

BBIYHUCJIATE MACCOBYIO OOJIIO XHUMHUUYCCKOI'O 3JICMCHTA II0 (bOpMy.]'Ie

COCIUHCHHS,

BBIYHCIIATE MaCCOBYIO JJOJIIO BCIICCTBA B paCTBOPEC

1.10

NPUMEHSATh €CTECTBEHHOHAYYHBIC METOBI MO3HAHUS — HAOIIOJICHUE,
U3MepeHne,  MOJEJIMPOBaHME,  OKCIEPUMEHT  (pealbHblii U

MBICJICHHBIN )

[To Teme: «Baxunenmue npeacTaBUTENIN HEOPraHUYECKUX BEILIECTBY

2.1

PacCKpbIBaATb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHUE, COJIb

2.2

2.3

OTpeeNATh MPHUHAJICKHOCTh BEIIECTB K ONpEeAeNEHHOMY KJaccy

coeZMHeHui 1o Gpopmynam

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPraHUYCCKHUEC BCIICCTBA

2.4

XapaKTCpPU3oBaTb (OHI/ICBIBaTB) O6IJ_II/IC XMMHYECKHE CBOMCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MNOATBEPIKAAsA OIHNCAHWUC IpHUMEpaMu

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIINX XUMHWYCCKUX peaxunﬁ

2.5

IIPOrHO3UpPOBATH CBOMCTBA BCIIECTB B 3aBUCHMMOCTH OT HX
KauCCTBCHHOI'0 COCTaBa, BO3MOKHOCTU MPOTCKAHUA XUMHYCCKUX

MPEBPAIICHUI B Pa3IMUHBIX YCIOBHIX

2.6

clenoBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TOCYIOoll U
1abopaTOpPHBIM 000PY/IOBAaHMEM, a TakK)Ke IMpaBUiiaM OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIIIOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX OTMBITOB IO IMOJYYCHHIO U COOUPAHUIO
ra3zoo0pa3HbIX BeHIECTB (BOJAOpOAA M KHUCIOpPOa), MPUTOTOBIECHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBAThH U MPOBOAUTH XUMUYECKUE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO pPACTBOPOB IIENOYEH M KUCIOT C TIOMOIIBIO

UHAUKATOPOB (1akmyc, heHondraier, METUIOPAHK U IPYTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKOW pEaKIuU
ITo Teme: «llepmommueckuit 3akoH u Ilepuogumueckas cucrema
xumuyeckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xumuaeckas cBsa3b. OKHCINTEILHO-BOCCTAHOBUTEIILHBIE pPE€aKumn»

3.1

pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUH: SAPO aTroma,
JNIEKTPOHHBIA CJOW aroma, aTroMHas oOpOHWTalb, paguyc aroma,

XUMHYCCKasa CBA3b, IMOJIIpHAd W HCIOJIKIpHAad KOBAJICHTHAsA CBA3b,




3.2

QJICKTPOOTpUIATCIbHOCTh, HOHHAsA CBA3b, HWOH, KAaTHOH, 4aHHOH,

CTCIICHb OKHCJICHUA

KJ'IaCCI/I(l)I/IHI/IPOBaTI) XUMHNYECKHUEC DJICMEHTHI

3.3

OIKCHIBATh M XapaKTepu3oBaTh TabunuHylo ¢opmy Ilepuoandeckoit
CHUCTEMBbl XMMUYECKHMX D3JEMEHTOB: pa3lInyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJible» U «OOJIbIIHE) IICPHUOAbL

3.4

packpeiBaTh cMbichn Ilepumoamueckoro 3akona J[.M. MeHnneneena:
JIEMOHCTPUPOBATh IOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HUX IIOJOXCHUA B Hepnogmqecxoﬁ

CHUCTEMC

3.5

COOTHOCUTh  O0O3HAUYEHUS, KOTOpPhIE HMEIOTCSI B  Ta0uwuIie
«[lepuonuyeckass  cuctema  XUMHUecKux  anementoB  JI.U.
MeHnneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsiji sjpa, oOliee 4YHcio

QJICKTPOHOB U PACHPCACIICHNUEC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHECHUAX

3.7

9 KUIIACC

ONpeNeNsTh BUJ XHMHUYECKOW CBsI3W (KOBaJ€HTHass M MOHHAasA) B

HCOPraHNYCCKUX COCANHCHHUAX

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeHbH0ﬁ nmporpaMmsbl OCHOBHOI'O 001Iero Oﬁpa30BaHI/lﬂ

1

1.1

ITo Teme: «BemniecTBO M XUMHUYECKast peaKus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IIOHATHH: pacTBOp,
3JICKTPOJIUTBI, HEIIEKTPOJUTHI, JJIEKTPOIUTHYECKAs AUCCOLMALINS,
peakuuu MOHHOro oOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpatumbie u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEND,
BOCCTAHOBUTE/b, OKHMCIIEHHE U BOCCTaHOBIICHHME, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XHUMHUYECKas  CBA3b  (KOB&JIEHTHAs, HOHHad,

MeTaJ'IJ'II/ILICCKaSI), KpucTalJIn4eCKasi peméTKa, CIUIaBbl, CKOPOCTb




XHUMHYESCKOM pC€aKuu

1.2

HWITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUN H

IMPUMCHSATH OTU IMOHATHSA IIPU OIMMMCAHUHN BCUICCTB U UX npeBpameHm‘/i

1.3

1.4

1.5

COCTAaBJIAAITb YpPAaBHCHHUA BHGKTpOJII/ITI/I‘-IGCKOﬁ Juccomanuu KHCIIOT,
IeJ0Ye M COJIeH, TOJHBIE M COKpaIIEHHBIE YpPaBHEHHS PEAKIM
MOHHOTO OOMeHa

PAaCKpbIBaTh CYIIHOCTb OKHMCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEaKIUI

IOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakuil

IIPOBOJIUTH PacCUETHI IO YPABHEHUIO XUMHYECKOW pEaKINU

2.1

2.2

ITo temam: «HemeTamnsl U uUX coeguHeHUSI» U «MeTauiel U KX

COCAUHCHUA»

XapaKTepu30BaTh (OMUCHIBATH) 00IIME U CHEU(PUIECKIE XUMUYECKHE
CBOMCTBAa MPOCTBIX W CIIOXKHBIX BEIIECTB, MOJTBEPXkAasi OMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOLINX

XUMHYECKUX PEAKIUH

COCTaBJISITh YPaBHEHUS PEAKIIMA, TOATBEPKIAIONINX CYIIIECTBOBAHUE

TCHETUYSCKOM CBSI3U MECXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTU IMPOTCKAHUA XUMHUUYCCKHUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCJI0OBHUAX

2.4

cleloBaTh IIpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW TIOCYylOH U
1a00paTOpHbIM 000pYIOBaHMEM, a TaKXKe IpaBUiIaM OOpaleHUs C
BEUICCTBAMM B COOTBETCTBUM C HMHCTPYKUUSAMHU II0 BBIITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TOJIYYEHHUIO M COOMpPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOro ra3a)

2.5

NPOBOJUTh PEaKIMK, TOATBEPKIAIONINE Ka4eCTBEHHBIH COCTaB
Pa3IMYHBIX BCIICCTB: PaCllO3HABATH OIBITHBIM HYTGM xJjiopuna-,
Opomua, woxua, KapOonar, ¢docdar, cwimkar, cyibdar,
TUAPOKCUIMOHBI, KATHOHBI aMMOHHS, HOHBI HM3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB

[To Teme: «XuMHUS U OKpYXKaroIasi cpeaar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX Xumudeckux mnoHsatuit: [1JIK

BCUICCTBA,; KOPPO3UA MCTAJLJIOB

3.2

IMPUMCHSATb OCHOBHBLIC OIICpallun MBICJIUTEIBHON MEATCIBHOCTH —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTeMaTH3alluIo,
BBISIBJICHWE TPUYMHHO-CIEACTBEHHBIX CBSI3ed — IS HU3y4YCHUS
CBOMCTB BEILIECTB U XUMHUYECKHX PEAKLIUN; €CTEeCTBEHHOHAYYHBIE
METO/ABl TIO3HAHUS — HaAOIIOJEHUE, HW3MEpPEHUE, MOJICITUPOBAHUE,

HKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

IIepBoHaUa/IbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Posib XUMHM B KM3HM Ye€JlIOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BE€IICCTB

1.2

IlousTue o METOJaxX IIO3HAaHHUA B XMMHUH. Yucteie BC€IICCTBA U CMCCH. Cnoco0n1

pasaciICHUs cMmecel

1.3

ATOMBEI W MOJICKYIJIBI. Xumuueckre d3neMeHThl. CHMBOJBI  XHMMHYECKHX

a51eMeHTOB. [IpocThie U c10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

XyUMH4YecKas (I)OpMYJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JEMCHTOB. 3aKOH
IIOCTOSAHCTBA cocraBa BCIICCTB. OTtHOCHUTENIbHAS aTOMHas Macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHad Macca. MaccoBas g0 XMMHYECKOTO 3JIeMEHTa

B COCAMHCHHUU

1.5

1.6

KoanuectBo BemecTtBa. Moub. MOJIHpHaH macca. B3anMocBs3b KOJINYCCTBA,
MacCChbl M HYHUCIIa CTPYKTYPHBIX CAWHHUI] BCIICCTBA. Pacuétel mo (I)OpMy.TIaM

XUMHUYECKHX COETUHEHUM
Ouznyeckue U XUMUYECKUE SIBJICHMS. XUMHUYECKas peakuuss U e€ MpPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEIECTB. XUMUYeckre ypaBHeHus. Knaccupukarms

XUMHYECKHUX peakluii (COeTuHEHMs, pa3I0KEHUs, 3aMellIeHUs, 00MEHa)

1.7

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOW MOCYJ0H, C MpaBUIaMU
paboTel B JabopaTopuM W TpuEMaMH OOpalleHHs C JIabopaTOPHBIM
o0opy/soBaHWEM, H3yYeHHUE H ONHCAHWE (PU3MUECKHX CBOWCTB 00pasioB
HEOPraHMYECKUX BEIIEeCTB, HaOmoaeHue ¢(u3nuecKux (IJIaBJICHHE BOCKA,
TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHUIICHHE W KOHICHCAIUS BOJBI) U
XUMHYECKHX (TOpeHHe CBeuYd, [MPOKATMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) sBJIEHUM, HAOMIOJEHUE U ONHCAHUE
NPU3HAKOB TMPOTEKAHUsS XUMHUYECKUX peaknuid (pa3joxkeHwe caxapa,
B3aUMOJICHICTBHE CEpHOW KHUCJIOTHI C XJIOPUIOM Oapusi, pa3jioKeHue
ruapokcuaa meau(ll) npu HarpeBaHuu, B3aMMOJICHCTBHE XKeJe3a ¢ PaCTBOPOM

commu meu(ll), m3yuenue crmocoOoB pazaeneHus: cMecei (C MOMOIIBI0 MarHuTa,




bunbTpoBaHMe, BBIMApUBAHUE, TUCTHIUIAIMS, XpomaTorpadus), mpoBeaeHUe
OYMCTKHU TTOBAPEHHOU COJIH, HAOJIOIEHNE U OTIMCAHUE PE3YJIbTATOB MPOBEACHUS
OMbITA, WJUIIOCTPUPYIOLIETO0 3aKOH COXPAaHEHMsI MAacChl, CO3/JaHHE Mojelei

MOJIEKYJ (IIIapOCTEPIKHEBBIX )

Baxwneiue npeacTaBUTeIn HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmecw razoB. CocrtaB Bo3gyxa. Kuciopon — asneMeHT u mpocroe
BemlecTBo. Haxoxenue kuciopona B mpupoje, pusnyeckre M XUMHUECKUE
cBoiictBa (peakumuu ropenus). Oxcuapl. [Ipumenenue kuciopoma. CrocoObr
NOJY4YEeHUs1 KHCIopoJa B JIaOOpaTOpuu U MNPOMBINUIEHHOCTH. Kpyrosopor

KHCJIOpOJa B IIpUpoac. O30H — AJJIOTPOITHAA MO,Z[I/I(I)I/IKaI_[I/ISI KHucJiopoaa

2.2

2.3

TennoBoil 3pPeKT XUMHUUECKON peakiu, TEPMOXUMUYECKHUE YPAaBHEHHS, IK30-
Y DHAOTEPMHUYECKUE PEAKIUH. TOIUIMBO: yroJib U METaH. 3arpsi3HEHUE BO3AYXA,

yCHUJIEHUE TTAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSI
Bonopon — anemeHT M mpocroe BeriecTBo. HaxoskneHue Bopoposia B MPHPOIE,
¢u3udyecKkne W XHMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IOTYYeHHUSI.

Kuciaorte! u conmu

24

MonsipHblii 00bEM ra30B. PacuéTsl 10 XUMHUECKUM YPaBHEHUSIM

2.5

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBL
HacpilieHHple 1 HEHACHILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs nonsi BewmecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBL.
OcHoBanus. Poib pacTBOpoB B MpUpOJie M B KU3HU ueloBeka. KpyroBopor
BOAbl B MpUpoje. 3arpsA3HEHUE MpUPOAHBIX BoA. OxpaHa U OUYMCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeauHeHuit. Oxcunbl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIE, KHCJIOTHBIE, aM{QOTEpHBIE) U
HeconeoOpasyrone. HoMmenknarypa okcuaoB. Pu3nueckue M XUMHUECKUE

CBOMCTBA OKCHJIOB. HonyquI/Ie OKCH 0B

2.7

OcnoBanus. Knaccudukauus ocHOBaHMH: IIENOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiatypa ocHoBaHMH. PU3MYECKHUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [loydenne ocHOBaHUM

2.8

Kucnoter. Knaccuduxanus xucimor. Homenknatypa kucioT. Pusznueckue u
XHMUYECKHE CBOMCTBAa KuCIOT. Psing aktuBHOcTM MetauioB H.H. bekerosa.

[Tonydyenue Kucaor

2.9

Comu. Homenkiarypa coneil. @u3nuecKMe M XMMHUYECKHE CBOWCTBA COJIEH.

ITomy4yenue conen




2.10

I'eneTmueckas CBA3b MCXKAY KiIaCCaMH HECOPIraHUICCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XVWMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpPEACIEHUE  COACpKaHUS
KHUCIIOpOJla B BO3/yXe, IMOJIyueHUe, coOMpaHue, pacro3HaBaHUE U H3Yy4EHUE
CBOMCTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIAOM H
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (1moxapa), 03HaKOMIJICHHUE C
o0Opa3llaMl OKCHJOB M ONKCAaHME HUX CBOICTB, NOJy4YeHHE, COOMpaHHE,
pacro3HaBaHME U H3Y4YEHHME CBOMCTB BOaOpoAa (FOpEeHHE), B3aUMOJEHCTBHE
Bozopoaa ¢ okcuaoMm Meau(ll) (BO3MOXKHO MCIIOIB30BaHHE BHICOMATEPHAIIOB),
HaOmo/ieHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCIEJOBaHUE
0COOEHHOCTEH pacTBOpEHHUS BELIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTaulaMU (HAaTpUEM U KaJlbI[EM)
(BO3MOXKHO HCIIOJIb30BAaHHE BHJCOMATEPUANIOB), ONpEACICHUE PacTBOPOB
KHACIOT M 1Iejouell ¢ MOMOIIBI0 MHAMKATOpOB, MCCIENOBAHUE OOpa3LoB
HEOPraHMYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHUS
OKpacKM MHIMKAaTOpOB B pacTBOpax KHUCIOT M IIEJIOYel, H3ydeHue
B3aumozeiictBust okcuaa Menu(ll) ¢ pactBopom cepHON KHCIOTBI, KHUCIOT C
METaJulaMH, peaKkuil HeUTpanu3aluuu, NoIy4eHue HepaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOr0 MeTajla JpYrMM M3 pacTBOpa COJM, pELICHHE
HKCHEPUMEHTANBHBIX 3a/a4 M0 TeMe «BaxHeilne KIacChl HEOPraHUYeCKUX

COECIUHEHUIN»

3.1

ITepuoanueckuii 3akoH u [leproanueckast cucTeMa XUMUYECKUX dJIEMEHTOB
J.N. MenaeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITNN

[lepBbie TOMBITKH KIacCU(UKAIMU XUMHYECKUX 3yieMeHTOB. [loHsaTtue o
TPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIC W IIETOYHO3EMETbHBIC METAJLIbI,
TaJIOTeHbI, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOphle 00pa3zyloT amdoTepHbIe

OKCH/IbI ¥ TUIPOKCHIBI

3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XuMU4ecKux 3semMeHToB [[. 1.
Meneneesa. KopoTkonepuoaHas 51 JUIMHHOTIEPHOHAS (bopmbI
[lepuoauueckoit cucteMbl xumMuueckux dyemeHtoB [[.M. Menneneena.
Ilepuonbl u rpynnsl. @U3NYECKUI CMBICI HOPAIKOBOTO HOMEpA, HOMEPOB

neépruoaa v IrpyIiibl 3JICMCHTA

3.3

Ctpoenne atomoB. CocTtaB aTroMHbIX sijiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aToMOB TNepBbIX 20 XMMHYECKHX HIIEMEHTOB




3.4

3.5

3.6

ITepuoanueckoit cucremnl JI.M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA Mo ero nosoxkenuto B [lepnoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHUs pajanyca aToMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOICTB MO TpynmamM U HEepUOAaM.
3unauenue [lepumoauueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XMMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUsS Hayku W npakTuku. J[.M. MenpaeneeB — y4€Hbd U

rpakJaHuH

Xumnueckass cBsizb. KoBaneHTHass (MOdsipHass W HEMOJSpPHAsi) CBS3b.
DIEKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenb okucieHuss. OKUCIUTETbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchr

OKHCJICHMS M BOCCTaHOBJIEHHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUECKUH SKCIIEPUMEHT: H3Y4YeHHE OO0pa3lloB BEIIECTB METAJUIOB U
HEMETAJJIOB, B3aMMOJCHUCTBHE TUAPOKCUIA LIMHKA C PACTBOPAMU KHUCIOT H
Hiesouei, MPOBEACHNUE OINBITOB, WUIIOCTPUPYIOLUINX MPUMEPHl OKUCIUTEIBHO-

BOCCTAHOBUTENIBHBIX peakluil (rOpeHue, peakliuy pa3iokKeHHsl, COeTUHEHU)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

BemectBo u xumunyeckas peakuus. Ilosropenue

1.1

ITepuoanueckuii 3akoH. [lepuoanyeckas cucrema XxuMu4eckux snemeHToB .M.
MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMU CBOICTB
XUMHYECKUX DJIEMEHTOB IIE€PBBIX TPEX MEPHOJOB, KM, KaJdblUs WU HMX
COCIMHEHU B COOTBETCTBUU C IOJOKEHUEM HJIEMEHTOB B llepmoamueckoii

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

1.3

CtpoeHue BemiecTBa: BHUABI XUMHYECKOW CBsI3U. THIBI KPUCTATUIMYECKHX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU
U BUJa XxumMuueckoi cBsa3u. Kiaccuukanus 1 HOMEHKIATypa HEOPraHUYeCKUX
BeIECTB (MEXAYyHApOJAHAsT M TPUBHANIbHAS). XUMHUYECKUE CBOMCTBA BEIECTB,
OTHOCSAILMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHUH,

FE€HETUYECKasl CBA3b HEOPTaHUYECKUX BEILLECTB
Knaccugukanus XuMHYeCKUX peaklyid 1Mo pa3IUYHbIM MpU3HaKaM (10 YucIy U
COCTaBY YYacTBYIOIIMX B pEakLUMU BEUIECTB, MO TeIoBoMy 3¢ddexTy, 1o

W3MEHEHHIO CTEIIEHEeH OKHCISHHUS XHMHUUYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1.4

oo Y4aCTHUIO KaTaJ'II/I3aTOpa). DK30- n OHAOTCPMHUYICCKUC pe€aKuuu,

TCPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYCCKOH pc€akuuu

[Tonsitue 00 0OpaTUMBIX M HEOOPATHUMBIX XMMHUECKUX peakuusax. [loHsTtue o
TOMOT'€HHBIX M T€TepOreHHbIX peakiusax. [loHaTHe 0 XuMHU4ecKOM paBHOBECHUHU.
@akTophl, BIMAIOIIME HAa CKOPOCTb XUMHUYECKOW pEaKLHUU U IOJ0KEHHE

XUMHYECCKOI'0 paBHOBECUSA

1.5

OKHUCIUTENIBHO-BOCCTAHOBUTENIbHBIE  PEAKLUH,  JJIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBiieHUE  ypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUN C HUCIOJIb30BAaHUEM METOJA

3JICKTPOHHOT'O Oananca

1.6

Teopust 3JIEKTPOIUTUUECKON TUCCOIMALUU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOIMAILIMM BEIIECTB C PA3JIUYHBIMU BUIAMU
xuMudeckoi cBsa3u. CreneHp qucconuanuu. CUIIBHBIC U ClIa0bie JIEKTPOIUTHL.
Peakiun monHOoro oOMeHa. YCIOBUS NMPOTEKAaHUS pEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalll€éHHbIE HWOHHBIE ypaBHEHMs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMH U coOJell B CBETe NPEACTABICHUNA OO0 3IEKTPOIUTUYECKOM

JAUcCCconranuu. KauecTBeHHEIC pCaKuu Ha UOHBI. IlonsTue o THUAPOJIN3C cojieit

1.7

XUMHUUYECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOJENSMH KPHCTAIIMUECKUX
pPeIIETOK HEOPraHWYECKUX BEIIECTB — METaUIOB UM HeMeTauioB (rpadura u
ajamasa), CJIOXHBIX BEHIECTB (XJIOpUIa HATpus); UCCIEAOBAaHUE 3aBUCUMOCTHU
CKOPOCTHM XHUMHUYECKOW peaklud OT BO3JACUCTBUS pPa3IHUHBIX (HAKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPOIIPOBOJHOCTUM  pPacTBOPOB  BEILIECTB,  IIpolecca
JTUCCOLIMAIMU  KHUCIIOT, IIEeJNo4Ye H  cojedl (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHUAJIOB); IPOBEJIEHHE OINbITOB, WUIIOCTPUPYIOIMX MPU3HAKU
MIPOTEKaHUsl peakliuii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/iKa, BbIIEIECHHUE Ira3a,
o0pa3oBaHUE BOJBI); ONBITOB, HUTIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHe, PEeaKIMH pa3yIoKEHUs, COCTUHEHUS);
pacrno3HaBaHHE HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KAUeCTBEHHBIX PEAKIUI

Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3aa4

2.1

HemeTtannsl 1 uX cOeIMHEHUS

O6mass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHu okucienus. CTpoeHne u (pu3nueckre CBONCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3aMMOJEUCTBHE C METa/lIaMH, HEMETaJUlaMM, IIeJoYyaMu). XJIOPOBOAOPOI.

CousiHast KUCJIOTA, XUMUYECKHUE CBOMCTBA, MOJy4YEeHHUE, MpUMEHeHue. [leiicTBue




2.2

XJiopa U XJIOpOoBOAOPOJa Ha OpPraHMU3M YCJIOBCKaA. Bakueitmme XJIopuabl 1 UX

HaxO0XJICHUE B MPUPOE

Ob6mas xapaktepuctuka 3yeMeHToB VIA-rpymnmbel. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTepHble cTeneHn okucieHus. CtpoeHue u pusnueckue cBocTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIMU
KHCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBAa cepbl. CepoBOIOPOJ], CTPOEHHUE,
¢u3uueckue W XuUMHUYECKHe CBOMCTBA. OKCHIBI cepbl KaK MpPEeACTaBUTEIH
KHCJIOTHBIX OKcHJOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBA
(oOmue Kak mpeAcTaBUTENS Kiacca KHCIOT U cHeruduueckue). XuMHUUEeCKHe
peakIMy, JeKallie B OCHOBE HPOMBIIIJIEHHOTO Ccroco0a IMOJy4yeHHsl CepHOU
kucioTel. [Ipumenenne. Conm cepHOM KHCIOTHI, KaueCTBEHHAs PEaKIUs Ha
cynbdar-uoH. Haxoxnenue cepbl U e€ COCIUHEHUH B MpHUPOJE. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JT0K[IH,

3arpsi3HEHUE BO3yXa U BOJAOEMOB), CITIOCOOBI €T0 TPEIOTBPAIICHUS

2.3

OOmas xapaktepucTuka 3yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
ATOMOB, XapaKTEPHBIE CTEIICHN OKUCIICHUS. A30T, pacClipOCTpaHEeHUE B TIPUPOJIE,
dbusnyeckue U XUMHUYECKUe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK,
ero ¢u3MUeCKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u mpumeHeHue. Conu
aMMOHUsI, nux (1)I/I3I/I'—I€CKI/I€ )51 XUMHUYCCKUEC CBOfICTBa, IMPUMCHCHHUC.
KauectBenHasi peakiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOJIy4eHHeE,
du3nUecKkue W XUMHYECKHE CBOWCTBa (OOIIME Kak TPEICTAaBUTENs Kiacca
KUACIOT U crneun¢puyeckue). Vcnoap3oBaHue HUTPATOB M COJEH aMMOHHUS B
Ka4eCTBE MHUHEPAJIbHBIX YJOOpeHUi. XMMHUYECKOE 3arps3HEHHE OKPYIKAroIIeH
Cpeanl COCAMHCHUAMU a30Ta (KI/ICJ'IOTHI)IC AO0XKIH, 3arpsA3HCHHUC BO3aYyXa, IOYBbI

1 BOJIOEMOB)

2.4

2.5

®dochop, amtoTponHsle Moaudukanuu Gocdopa, Gusnueckre U XUMHUUECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, momydeHnue. Mcmomp3zoBanme ¢docdaToB B KadecTBe

MHUHEpaJIbHBIX YA00peHUI

Obmas xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTEepPHbIC CTCIICHM OKUCJICHUSA.  YTIEpOJ, aUIOTPOIIHBIC
MoAu(UKAIIMKM, PACIpPOCTpaHEHHE B TPHUPOAE, (PU3NUECKHE U XUMUYECKUE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepona,
uxX (uU3nYecKue M XMUMHMYECKHE CBOMCTBa, JIEHCTBHE Ha XUBBIE OPraHU3MBI,

IMMOJIY4YCHHUE U IIPUMCHCHHC. ODKOJIOTHYECKHE HpO6J’IeMBI, CBsI3aHHBIE C OKCHIOM




yraepona(lV); rumore3a rno0anbHOTO TOTEIUICHHS KIWMAaTa;, TapHUKOBBIMA
abdext. YrompHas kuciota U e€ coid, WX (U3NYECKHE U XHUMHYECKHE
CBOIiCTBa, ToNmyueHHEe W HpuMeHeHue. KauecTBeHHas peakius Ha KapOoOHaT-
HoHBI. Vcronp3oBaHue kKapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3SHCTBE

2.6

[TepBoHavaibHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojna (MeTaH, 3TaH, 3TWUJIEH, AalETWICH, 3TaHOJ, TJIHUIEPHUH, YKCYCHas
kuciota). X cocraB W xXxumudeckoe crtpoeHue. [loHATHE O OHMONIOTHYECKH
BOKHBIX BEIECTBAX: XHpaxX, O€IKax, YIJIeBOJaXx — M HUX pOJH B KU3HU
yeioBeka. MarepuanbHOe €IUHCTBO OPraHWYeCKMX M HEOPraHWYeCKHX

COEIMHEHUN

2.7

Kpemumii, ero ¢usnyeckue © XUMHUYECKHE CBOICTBA, MOJIy4YeHHE U
npumenenue. CoenuHeHusi kpemMHus B npupoze. OOmue mnpeacraBieHus 00
okcune kpemuus(1V) u kpemuueBoi kucnote. CHIMKAThI, UX UCIOIH30BAHHUE B
OBITY, MEIUIIMHE, POMBIIUIEHHOCTH. BajkHele cTpouTeabHble MaTepHAaIb:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobnembr OGe3omacHOTro

HCIIOJIb30BaHUA CTPOUTCIIbHBIX MAaTCpUAJIOB B IMOBCEAHEBHOM KM3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3Y4YeHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKLUN Ha XJIOPUA-
HMOHBl U HaONIO/IEHuE NPHU3HAKOB HUX MPOTEKAHUS; OIMbBITHL, OTpa)Xarollue
¢u3nUeckrue U XUMUYECKHUE CBOMCTBA TaJOT€HOB U UX COSAMHEHUH (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPHUATIOB); O3HAKOMJICHHE C 0Opa3llaMd XJIOPUIOB
(ralloOreHHIOB); O3HAKOMIJICHHME ¢ oOpasmaMu cepbl U €€ COCAMHCHUSIMU
(BO3MOXXHO  MCIIONIb30BaHME BHJEOMATEpHaloB); HAOIIOJEHHME Mpolecca
oOyrauBaHusl caxapa MoJl JIEHCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI;
M3Yy4YE€HHE XUMUYECKUX CBOMICTB pa30aBICHHON CEPHON KUCIOTHI, IPOBEICHHE
KayeCTBEHHOM peakiuu Ha cynbdaT-MoH M HaOIIoAeHue TMpHu3Haka eé
MIPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBAMHU a30Ta, pochopa n ux
COCIMHEHUI (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEPUANIOB), 0Opa3amMu
a30THBIX U (OChHOPHBIX YI0OpEHUI; MOydeHUE, COOMpaHUe, pacliO3HaBaHUE U
U3YyYEHUE CBOMCTB aMMMaKa; IPOBEJACHHME KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUS U (ocdaT-uOH M U3yYeHHE TPU3HAKOB HX MPOTEKaHUs,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3MOYKHO
UCIIOJIb30BAaHUE BUJEOMATEPHANIOB); HM3YUYEHUE MOJEIEH KPHUCTAUIMYECKUX
peméTok anmasza, Trpadura, (QyuIepeHa; O03HAKOMJIEHHE C IMPOLECCOM

azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IPOTUBOTa3a; MOJIy4YeHUe, coOMpaHMe, pacllo3HaBaHME M H3Y4YEHUE CBOWCTB
VIJIEKUCIIOro rasa; IpOBEIEHUWE KAayeCTBEHHBIX peakluil Ha KkapOoHaT- u
CHWJIMKAaT-MOHBl M W3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHHE C
NPOAYKIMEW CHUIMKATHOM MPOMBIIUIEHHOCTH; pPEUIeHHE 3KCIePUMEHTAIbHbBIX

3aJ1a4 1o TeMe «BakHenie HeMeTaJUIbl M1 UX COETUHEHUS)

MeTamisl 1 uX COCAUHECHUA

3.1

OO011as XapakTepuCTUKAa XMMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nosoxkenuss B llepuonmueckon cucremMe Xxumudeckux anemeHToB U
Mengeneesa u ctpoeHus aroMmoB. CTpoeHne MeTaiioB. MeTandeckast CBsi3b U
METAJJIMYECKasi ~ KpUCTaJUIM4ecKass pemeérka. OJEKTPOXUMHYECKHM  psij

HaIpsSOKEHUN METAJIOB

3.2

3.3

3.4

®dusnyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OOmue crmocoObl MoTydeHus
MeTayioB. [ToHsITHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY U IPOMBIIIIEHHOCTH

[[lenounble MeTaiibl: nonoxkeHue B lleproguyeckoil cucTeMe XUMHUYECKHX
sanemeHntoB J[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOXIEHHUE B MPUPOJIE.
dusnueckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kamust). OKCUIbI 1
TUAPOKCHUABI HATpusi W Kaius. [IpuMeHeHHWe IIeTOYHBIX METAIOB U HX

COEIMHEHUN

[[lenoyHo3eMeNbHBIE  METAIbl MarHuii W KaJdblIMA:  TOJIO)KEHUE B
[Iepnoanueckoii cucreme XumMudeckux 3neMeHToB [[.1. Menneneesa; ctpoeHue
UX aTOMOB; HaxoXAeHHe B npupone. dusnueckne U XUMHUYECKUE CBOWCTBA
MarHusi ¥ Kajiblus. BaxHeimue coenvHeHus KailbLus (OKCHA, TUIPOKCHUT,

comnu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

3.7

AnromyHui: nonoxenue B llepuoguueckoil cucTeMe XUMHUYECKHX 3JIEMEHTOB
J.W. MengeneeBa; CTpOeHHE aroMma; HaxoxiaeHue B mpupoae. duzmueckue u
XUMHYECKHUE CBOMCTBA AIFOMHUHHMS. AM(POTEPHBIE CBOMCTBA OKCHU/A U THIPOKCHIA

AJIFTOMUHUA

Kenezo: monoxenue B [lepuoanueckoi cucreme Xumuiyeckux 3nemeHTon J[.M.
MenzeneeBa; CTpOCHHE aTroMma; HaxOXAeHHEe B mnpupoge. Dusmdeckue u
XUMHUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCHIbl U coiu xkenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTy4eHUE

XUMHUYeCcKUM OKCIICPUMCHT. O3HAKOMIICHHE C o6pa3uaMH METAaJJIOB U CIIJIaBOB,

X (U3MUECKUMH CBOWCTBAMH; W3YyY€HHE pE3YJIbTAaTOB KOPPO3UU METAIJIOB




(BO3MOXKHO HCIOJIb30BaHUE BUJICOMATEPHUAIIOB), ocobeHHoCTEl
B3aUMOJICHCTBUSL OKCHJIa KajbllUd W HATpUs C BOJAOM  (BO3MOXKHO
UCTIONb30BAaHUE BHJIEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB JKECTKON BOJBL;
mpolecca TOpeHus JKejle3a B KHUCIOpoAe (BO3MOXKHO — HCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUsI KAaYECTBEHHBIX PEAKIMI Ha MOHBI
(Maraus, Kanbliusi, ajgromMuHus, nuHka, skeneza(ll) u sxenesa(lll), memxu(ll);
HaOJI0/IEHUE U OMHCAaHUE MPOLECCOB OKpAIIMBAHMS TUJIAMEHH MOHAMM HATpPHUS,
Kaug W Kadblus  (BO3MOXHO  HCIOJIb30BaHUE  BUJECOMATEPHAIIOB);
uccienoBaHne aM()OTEPHBIX CBONCTB THUAPOKCHUIA ATIOMHHHUS U THAPOKCHIA
[IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4 Mo TeMe «BaxHelme MeTamuibl 1

HUX COCOUHCHUS

XuUMHA U OKpYXKarolas cpeaa

4.1

4.2

HoBble maTepuansl U TexHosoruu. BeliectBa W maTepuanbl B MOBCEIHEBHOU
JKU3HM YesioBeKa. XUMHUS U 3]10pOBbe. be3omacHoe MCMoab30BaHNE BELIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momoImp MpH XUMHUYECKHUX OXKOTaX H

OTPAaBJICHUSIX

OCHOBBI ~ JKOJIOTUYECKOM  IPDaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromien cpensl [1/IK. Ponp XuMuu B perieHHH 5KOJIOIMYECKUX MPOOIIEM.
[IpupogHble HMCTOYHHMKH YTIEBOAOPOAOB (Yrojib, NPHUPOIHBIA ra3, HedTh),

MPOAYKTHI UX EpepabOTKU, UX POJb B OBITY U MPOMBIIIIEHHOCTH

4.3

XUMHAdeCcKUu OKCIICPUMCHT. U3YUYCHUC o6pa3u0B MaTCpHaIOB (CTCKHO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D ITIO XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsIeMoOro
TpedoBaHUS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopazoBanus Ha ocHoe PI'OC

1

HpeI[CTaBJ'ICHI/Ie .

11

O TI03HABa€MOCTH SBJICHUHA NPUPOJbI, MOHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XMMHUYECKOM HAayKH KakK O0JIACTH COBPEMEHHOIO
€CTeCTBO3HAHMS, KOMIIOHEHTa OOIIed KyJIbTyphl M MPaKTUYECKOU
JESTeIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;

IMOHMMAaHHUE MECTA XUMHHU CPEAN APYIUX €CTCCTBECHHBIX HAYK

1.2

O HAYYHBIX MCTOHAX ITO3HAHHUS, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX H
TCOPCTUUCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W UIYUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BsICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cthepax npodeCcCUOHATBFHON ACSITETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha JIOCTHXKCHHSX
XMMHUYECKOW HAyKH, YTO TMO3BOJHMT OOYYAIONUMCS pPaccMaTpUBATh
XUMHUIO Kak chepy cBoeit Oymyiei mpodeccHoHaNbHON AeATeIbHOCTH
U ClleNaTh OCO3HAHHBIM BHIOOP XMMHUHU Kak MPOQWIBHOTO NpenMeTa

IIPH TIEPEX0/ie Ha YPOBEHb CPEIAHEro 00LIero 00pa3oBaHUsI

BraneHne cucteMoil XMMHMUYECKMX 3HAHUMM M YMEHHE IPUMEHSATH

CUCTCMY XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1

BOKHCHUIIINE XHUMHUYCCKHE IIOHATHS. XUMHUYCCKUNA DSJIICMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAsI CMECh, OTHOCHUTEIIBHBIE aTOMHas W MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakuus, peakIuu COCIWHEHUS, PEaKIUd PA3JIOKCHHs, PEAKIIU
3aMeIICHUs, peakiuu OOMEHa, TeruioBOW 3¢ (deKT peakuuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MAcCOBas JOJSI XUMHYECKOTO
AJIEMEHTAa B COCMHEHUH, MAcCOBas J10JI M MPOLIEHTHAs! KOHIEHTpaLUs

BEIIECTBA B paCTBOPEC, AApO aToMa, BHCKTPOHHBIﬁ cIIon aToOMad, aTOMHasd




opOuTanb, paguyc aroma, BaJE€HTHOCTb, CTENEHb OKHCJIEHUS,
XUMHUYECKAsI CBA3b, MIEKTPOOTPULATEIBLHOCTD, ITOJIIPHAs U HEMOJISAPHAS
KOBaJICHTHAass  CBA3b, HMOHHAs  CBA3b, METAUIMYECKAas  CBs3b,
KpUCTalsIM4ecKass pemeéTka (aToMHasi, HOHHAs, MeTaJuln4yeckKasi,
MOJIEKYJISIpHAs), WOH, KaTHOH, AHWOH, IEKTPOJIUT U HEIJIEKTPOJIMT,
AIIEKTPOJIUTUYCCKAs]  JUCCOLMAINS, pEaKUMd HOHHOTO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHHME M  BOCCTAHOBIEHHME, JJIEKTPOJIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peakluy,
CKOPOCTh XMUMHU4YECKOW peakuuy, katanmsarop, I[IJIK, xopposus

MCTaJlJIOB, CIIJIaBbl

2.2

OCHOBOITOJIAralOlMe 3aKOHbl XHWMHMH: 3aKOH COXPaHEHHsS MaccChl,
nepuoguyeckui 3axkoH .M. MenngeneeBa, 3aKOH MOCTOSIHCTBA

cocTaBa, 3aKOH ABOTraapo

2.3

TCOPUU XUMHU: ATOMHO-MOJICKYJIIpHAsA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHT

Bnagenue ocHoBaMu XHUMHUYECKOH rpaMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE MMPaBUIBHO UCTIOJIh30BaTh H3yUECHHBIC BEIIECCTBA M MATEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIC YAOOPCHHS, METAUIbl W CIUIABBI,
OPOAYKTHl TepepaboTK MPHUPOJHBIX HCTOYHUKOB YTIIEBOJOPOJIOB
(yrust, mpupoaHoOro rasa, He)TH) B OBITY, CEIIbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE W TMOHUMAaHHUE 3HAYCHUS KHPOB, OCIKOB, YIJIEBOJOB
JUIS OpTaHW3Ma YeJIOBeKa; YMEHHE MPOTrHO3UPOBATh BIMSHUE BEIIECCTB

U XUMHUYCCKUX IMPOLHCCCOB HA OPraHU3M YCIIOBCKAa U OKPYKAIOIIYIO

MPUPOJIHYIO CPENY

3.2

3.3

YMEHUE HHTETPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTHUX
y4eOHBIX MPEIMETOB

HaJIM4YKEe OmbITa pabOThl ¢ PA3JIMYHBIMA MCTOYHUKAMHU HH(MOpMAIHH
no XuMuu (HaydyHass W HAy4HO-TIOMYIISIpHAs JMTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIIEHWBATh HMHQPOPMAIUIO O BEIIECTBAX, HX
IOpeBpalleHUsIX U MPAKTHYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJI1 pCHICHU A y‘-Ie6H0-HO3HaBaTe.HLHI>IX 3aga4d

BJ'IaI[eHI/Ie OCHOBaMH IIOHATHHHOI'O amnmnapara M CHMBOJHUYECKOI'O

S3bIKa XUMHUH JUISI COCTaBIeHUs (HOPMYJ HEOPTaHWYECKHX BEILECTB,




Yp aBHEHHI XUMHNYCCKHUX peaKHHﬁ; OCHOBaMmn XAMHAYECKOU

HoMeHkIatypsl (IUPAC u TpuBnabHOi)

YMeHue 0oOBACHATH CBSI3b MOJIOKEHUs diieMeHTa B Ilepmonndeckoit

CUCTEME C YHCIOBBIMU XApPAKTCPUCTUKaAMU CTPOCHHA AaTOMOB

5 XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii smapa, oOIee YHCIIo
9JIEKTPOHOB), paCHpEeICHUEM DJJIEKTPOHOB TI0 DHEPreTHUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAUS U KaJbIIHSI
IIpencraBnenue O  MEPUOJWYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paauyc atoma, 3JIeKTPOOTPULIATEIHHOCTH),

6 MOPOCTBIX U CJOXHBIX BEHIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuonnueckoit cucreMe (B MajblX TNEpHOJAX ©  TJIABHBIX
MOJATPYNIax) U 3JEKTPOHHOTO CTPOSHUS aToMa

7 Ymenue kinaccuumpoBarth:

7.1 XUMHUYECKHUE DIIEMEHTHI

7.2 HEOpPraHMYECKHE BEIIeCTBA

7.3 XUMUYECKHUE PEAKIINU

8 YMeHue onpeaensTh:

8.1 BAJICHTHOCTh U CTETICHb OKHMCIICHUS XMMHYECKHUX DJIEMEHTOB, 3apsl

' HOHa

8.9 BUJ] XHMHYECKOH CBS3M W THIN KPUCTAIUTMUECKOH CTPYKTYpHI B

' COCTMHCHUSX

8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaxX BEMIECTB (KHCIOT, OCHOBAHHUN)

8.4 OKHCIIMTENIb U BOCCTAHOBUTEIIb

9 YMeHne XxapakTepu30BaTh (U3NUECKHUE M XUMUYECKHE CBOMCTBA!
MPOCTBIX BEMICCTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, ammas,

9.1 KpeMHUu#l, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBIIAH, aTFOMUHUH, JKeJe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THAPOKCHJIBI

9.9 metamwioB |-llA rpynn, amomunus, meau (1), nunka, xenesa (Il u

' 1), okcuapr yriepona (I u 1V), kpemuaus (1V), azora u dhochopa (I
u V), cepsl (IV u VI), cepuucras, cepHas, azorucras, a3zoTHasd,
docdopnasi, yronbHas, KpeMHUEBAsI KUCIOTa U UX COJIH)

9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa M CTPOCHH:A, IPHUMCHCHUEC BCHICCTB B
3aBHCUMOCTH OT HUX CBOI\/'ICTB, BO3MOXXHOCTD IMPOTCKAHUA XUMHNYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

YMeHMe COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUSI PEAKIIUH, B

10
TOM YHCIIE:
10.1 peaxkiuii HFOHHOro OOMeHa
10.2 OKHCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEaAKITUIl
103 WUTIOCTPUPYIOMIMX ~XMMHUYECKHE CBOICTBAa HM3yYEHHBIX KJIacCOB
' (rpymmn) HeOpraHMYECKHX BEIIECTB
104 MOATBEPKIAOMINX TEHETHUECKYIO B3aMMOCBSI3h MEXTy HUMHU
11 YMeHue BBIYHUCITH (IPOBOJUTH PACUETHI):
111 OTHOCUTEIILHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHUYECKOTO JIEMEHTA B COCTUHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ta30B
114 M0 YpaBHEHHUSIM XHMHUYECKUX PEAKIUH ¥ HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM U MacCy peareHTOB WIH MTPOYKTOB PEAKITUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJaMHM  HAY4YHOTO ToO3HaHUS (HaOIrOAeHHE,
191 HU3MEpEeHHE, SKCIICPUMEHT, MOJICTUPOBAHUE) ITPU U3YUCHUH BEIIECTB U
' XUMHYECKHX SIBICHUH; yMeHue chopMynupoBaTh MpodieMy u
MPEJIOKUTH IMyTH €€ pelIeHus
oy Oe3omacHOi paboThl C XWMHUYECKHMMH BEIIECTBAMHU, XUMUYECKOU
' MoCyAoH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMu OE€30MaCHOTO OOpAIIEHUs C BEIIECTBAMU, UCTIONB3YEMBbIMU
B ITOBCEHCBHOW JKU3HHM, TIPABUIAMH TTOBEICHUS B IENSIX COCPEIKEHUS
123 3I0POBbS M OKPYKAIOIIEH MPHUPOJHON Cpenpl; MOHUMaHUE Bpenaa
' (omacHOCTH) BO3ACHMCTBHUS HA >KUBbIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U IMPEAOTBPALIECHUS HUX BPEAHOTO
BO3JICHCTBHS
13 Hanndre mpakTHYeCKHX HABBIKOB TUTAHUPOBAHHS W OCYIICCTBIICHUS
CIEeIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 W3YYCHHE M ONHCaHue (PU3MUSCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘-IGCKI/IMI/I n XUMHUYCCKUMHA SABJICHUAMU, OIIBITHI,




HIUTIOCTPUPYIOIIHEC ITPU3HAKU ITPOTCKAHUA XUMHUUYCCKUX peaKHI/Iﬁ

13.2

HN3YUCHUC CII0CO00B pasaciICHUA cMmeceit

13.3

NOJIY4YEeHUE KHUCIOpPOAa M M3Y4YEHHE €ro CBOWCTB; IOJy4YEHHE
BOJIOPOJia U M3YYEHHE €TI0 CBOMCTB; MOJIYYEHHE YIJIEKHMCIIOrO ras3a u

M3YyYEHUE €ro CBOMCTB; MMOJIydeHHEe aMMHUaKa U U3y4YeHHUE €ro CBOMCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMNpPENEIEHHONM MaccoBOM Joei

PacTBOPEHHOTO BELIECTBA

135

NpUMEHECHHE WHIUKaTOPOB (maxmyca, METUIIOpaHKa u
denondTanenHa) s ONpeneseHUs] XapaKTepa cpelbl B pacTBOpax

KHUCJIOT U LIejo4ei

13.6

WCCIICIOBAHUE W ONHCAHHE CBOWCTB HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJI1ACCOB; U3yYEHHE B3aUMOJICHCTBHS KUCIIOT C METalaMH,
OKCUZAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSMH, COJISIMM; IIOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeETajula JpyrMM W3  pacTBOpa  COJM;
uccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHUS U

HUHKA

13.7

13.8

PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/a4 IO TEMaM: «OCHOBHBIEC KJIACCHI
HCOPTaHNYCCKUX COGHHHGHHﬁ)); ((3JICKTp0JII/ITI/I‘IeCKaSI
JUCconanus, «BakHelmme HeMeTalabl H X COCAUHCHUA»,

«Baxxuenme MeTaUIbl U KX COSTUHEHUS))

XAMHAYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIME  MPHU3HAKH
NPOTEKaHUsl peakluii MOHHOro oOMEeHa; KAaueCTBEHHbIE PEaKLUU Ha
INPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax HOHBI XJIOpUA-, Opomwui-,
womuna-, cynedar-, ¢docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbLusi, aJIFOMUHUS,

xkenesa (2+) u xxenesa (3+), meau (2+), ITMHKA

14

YmMmeHnue:

141

MNPpEACTAaBJIATL PE3YJIbTAaTbl JSKCIICPUMCHTA B (bopMe BBIBO/JIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB n Ta6J'II/IH U BBIABJIATE OMIIMPHUYCCKUC

3aKOHOMECPHOCTHU

14.2

YCTaHABJIIMBAThH CBA3U MCXKY pPCaIbHO Ha6J'II-0I[aeMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IIPOLCCCAMHU, MPOUCXOIAINIUMHA B MAaKpO- 1 MUKPOMHPE,

00BACHATH MMPUYUHBI MHOFOO6pa3I/I$I BCIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHava/IbHBIE XUMUYECKUE MTOHATHUSA
1.1 Yucteie BemecTBa 1 cMecu. CrocoObI pa3aeneHus: cMecei
19 ATOMBI M MOJEKYJIbl. XHMHYECKHE dJIeMEHThl. CHMBOJBI XMMHUYECKUX
' 311eMeHTOB. [IpocThie U Cl10’KHbBIE BELIECTBA.
13 Xumnueckast popmysna. BaleHTHOCTh aTOMOB XMMHUYECKUX JIeMEHTOB. CTerneHb
' OKHUCTICHUS
3aKkOH TIIOCTOSHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAas aToMHas Macca.
1.4 OTtHocuTenbHasE MOJIEKYJIsIpHast Macca. MaccoBast 01 XUMHUYECKOTO JIEMEHTA
B COCMHEHUU
L5 KomnyectBo BemectBa. Moabs. MomsipHass macca. ModisipHbIid 00bEM Ta30B.
' B3anMocCBsA3b KOJIMYECTBA, MACChI U YUCIIA CTPYKTYPHBIX €IMHMIL BEIIECTBA
16 @uznueckre U XMMHYECKHE SBICHUSA. XUMHUYECKas peakluus U €€ IMPU3HAKU.
' 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPaBHEHUS
5 Ilepnonnueckuit 3akoH u lleproanyeckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.U. Menneneesa. CTpoeHue aToMOB
Ilepnonnueckuit 3akoH. llepuoguyeckas cucreMa XUMU4eCKUX d1eMeHTOB J[. 1.
2.1 Menpneneesa. Ilepuonsl u rpynmnsl. OU3HYECKUNA CMBICI MOPSIKOBOIO HOMEPA,
HOMEPOB Meproa U rPyIIibl JJIEeMEHTa
Crpoenune atomoB. CocraB aToMHBIX snep. M3otonel. Dnexkrponsl. CtpoeHue
2.2 ANEKTPOHHBIX 000J04YeK aTroMoB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kauus, Kajablus (paauyca aToMOB, 3JIEKTPOOTPULIATEIIBLHOCTH,
2.3 METAJIMYECKMX U HEMETAUIMYEeCKMX CBOMCTB) M HX COCAUHEHHH B
COOTBETCTBUM C IIOJIOKEHHEM »JJeMeHTOB B Ilepuogudeckoi cucreMe u
CTPOEHHUEM UX aTOMOB
3 CrpoeHue BemecTna
Xumuyeckass cBsi3b. KoBaneHTHass (mosisipHass M HEMOJIApHAsi)  CBSI3b.
3.1 ONEeKTpOOTPULIATENIBHOCTh ~ XMMHUYECKMX  2JIEMEHTOB.  MoHHas  CBs3b.

Merannnueckas CBI3b




3.2

Tunsl KpHUCTAUIMYECKUX pPEmETOK (aTOMHAas, HOHHAs, MeTaJuInyecKas),
3aBUCUMOCTh CBOWCTB BEIECTBAa OT THIA KPUCTAJUIMUECKOW PEIIETKH W BHIA

XHMHUYECKOH CBI3HU

Baxwuerine mnpeACcTaBUTENM HEOPraHMYECKUX BemlecTB. Hemeraibl U ux

COCAMHCHUSI. MerTaisl 1 uX COCAUHCHUA

4.1

Knaccupukamuss u HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHUH: OKCHIOB
(conmeobpa3zyrommue: OCHOBHBIC, KHCIIOTHBIE, amdorepHbIC) "
HecosieoOpa3yrone; OCHOBaHMK (IIETOYM M HEPAaCTBOPHMEBIE OCHOBAHHSA);
KUCIOT (KUCIOpoJCcOAepXkalie ¢  OeCKHUCIOPOAHBIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX)

4.2

duznyeckue M XUMHYECKHE CBOMCTBa NIPpOCThHIX  BCHICCTB-HCMCTAJIJIOB!:

BOJIOPO/JIa, XJIOpa, KUCIOPOa, CEPHI, a30Ta, Gpocopa, yriaepoaa, KpeMHHS

4.3

4.4

du3nyeckue W XUMHYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, Kajiusd, Marovusad W KaJIbOWsdA, aJJtOMUHUA, KCIIC3a. QHGKTpOXI/IMI/I‘ICCKI/If/'I

P HAIPSDKEHUM METAJIIOB

dOu3nyecKkue U XUMHYCCKHE CBOMCTBA BOAOPOIHBIX COG)II/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJOPOAA, CEPOBOAOPO/Ia, aMMHAKA

4.5

dusznueckue U XUMHUECKHE CBOMCTBAa OKCHIIOB HemeTauioB: cepol (I1V, VI),
azorta(ll, IV, V), docoopa(lll, V), yraepona(ll, 1V), kpemuusa(1V). Ionyuenue

OKCH OB HEMCTAIJIOB

4.6

4.7

4.8

Xumnueckre cBoicTBa okcuaoB: MeTauioB IA-IIA rpymm, nunka, memu(ll) u

xenesa(ll, 1). TTonyuenue oKCHI0B METAILIIOB

XHUMHYECKHUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX TUIPOKCUIOB (HA TIpUMEPE
THJIPOKCUIOB ~ aJIOMUHHS, Kene3a, uUuHKa). [lomyyeHue ocHoBaHUl U

aM(OTEPHBIX THAPOKCH]IOB

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOIOPOAHOM,
CEPHUCTOM, cepHOM, a30THOW, (ochopHOIl, KpeMHHEBOH, yroiapHO. Ocobbie
XUMHUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HOJIy‘{eHI/IC KHUCJIOT

4.9

OO0mre XuMHUYECKHE CBOMCTBA cpeaHux coiied. [lomyuenue coneit

4.10

411

[Tonyuenue, coOupaHMe, pacHO3HABaHWE BOAOPOJA, KHUCIOPOAA, aMMHaKa,
YTJIEKHCIIOTO Ta3a B 1abopaTopuu
[Tonyuenne amMMmuaka, CEpHOM M a30THOW KUCIIOT B MPOMBIIUIEHHOCTH. OOrmme

CIIOCOOBI TIOJYYSHHS METAJUIOB




4.12

I'eneTnueckas cBSI3b MCXKOY KiIaCCaMH HECOPIraHUICCKUX COG,I[I/IHGHI/Iﬁ

XHUMHUYECKHUE pcaknuu

5.1

Knaccudukanus XUMHYECKUX peakluid MO pa3iNyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEaKIMU BELIECTB, MO TemioBoMy 3¢ddekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMEHTOB

5.2

TemoBoit 3¢ (heKkT XUMUYECKON peakliii, TEPMOXUMHYECKHE ypaBHEHUS. DK30-

N QHAOTCPMHUYCCKUC PCAKIUH. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

5.3

OKHUCIUTEIBHOBOCCTAHOBUTENbHBIE peakluui. OKHCIUTENN U BOCCTaHOBUTEIH.
[Tponieccbl  OKUCIEHMsI UM BOCCTaHOBJIEHHSA.  OJIEKTPOHHBIA  OanaHc

OKHCJIMTEILHOBOCCTAHOBUTEIIHLHOM pcaknuu

5.4

5.5

Teopust anekTpoauTUYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIHUTHI U
HeRIeKTpouThl. CUIIbHBIE U clla0ble AIeKTPoIuThl. CTeneHb AUCCOIUAINN
Peakiuu moHHoro oOMeHa. YCIOBHS NMPOTEKAaHUS PEaKlUid MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIC HOHHBIC YPABHCHUSA peaKI_II/Iﬁ

XUMHs U OKpYy>KaroIas cpesia

6.1

BemectBa u martepuanbsl B TOBCEIHEBHOM >KM3HM YelloBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XMUMHMUYECKUX peakuuil B jabopaTopuu M OBITY.

HepBaﬁ IIoOMOIIb IIPpU XUMHUYCCKHUX O0XKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHWE OKpyKaromed cpefbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIOCOOBI €r0 MPEeJOTBPAIICHUS
[IpenenpHas momyctumasi koHuentpanus BemecTB (IIJK). Ponp xumunm B
pEIICHUH DKOJIIOTUYECKUX MmpobieM. YcCuieHue MNapHUKOBOTO dddekra,

pas3pylieHre 030HOBOTO CIIOSI

6.3

6.4

6.5

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHHUH B
ObITY, MEIWIMHE, TMPOMBIIUIEHHOCTH M CEJIbCKOM Xo3saicTBe. llpumeHeHune
METAIJIOB M CIJIaBOB (CTalb, YYyryH, IIOPAIOMUHUNA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH MX coenHeHUH. [IoHATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIC
CTIIOCOOBI 3aIIUTHI UX OT KOPPO3HH

[IpuposnHble UCTOYHHMKHU YTIEBOIOPOAOB (Yyrosb, NPUPOAHBIA ra3, HedTh),
MPOIYKTHI X TiepepaboTku (OCH3MH), UX PO B OBITY M MPOMBIIIEHHOCTH
[lepBoHaYabHBIC TMOHATHS OO OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHAs! KUCIIOTA).
[TonsiTrie 0 OMONOrMYECKH BaXKHBIX BELIECTBAX: KUpaX, OelKax, yriieBojax — 1 X

POJIHM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 1o (opmMyaaM XMMUYECKHX COEAMHEHHH
7.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YPaBHCHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






