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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10O XMMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (eAiepanbHOI paboueil mporpaMMbl BOCITUTAHUS
U C Y4YETOM KOHUEMIMHU TMPEenojiaBaHusi ydyeOHOro mnpeaMera «XuUMHS» B
o0Opa3zoBaTenbHbIX opranu3aiusax Poccuiickoit @eaeparuu.

[Iporpamma 1o Xumuu Aa€T TPEACTABICHHE O LENAX, OOUIEH CTpaTeruu
oOy4eHHs, BOCHHUTAHUS ¥ PAa3BUTHUS OOYyYAIOIMMUXCA CPEACTBAMU yYEeOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeIbHOE MPEAMETHOE COJICpKaHHUE,
npeAycMaTpUBaeT paclpeleeHue €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE IO
pasienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPENEIAECT KOJWYECTBEHHBIE H
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO0
MOCJEAOBATEILHOCTh M3YYEHHMS XHMHUU C Yy4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO IMpoliecca, BO3PACTHBIX
0COOEHHOCTEeW  O00ydYaroluxcsi, OIpeAeNseT BO3MOXHOCTH TMpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeIbHOU
MpoTrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yibTatam 00yueHHs] XUMUM Ha YPOBHE 1I€JIeW U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-IIO3HABATEIILHOW JCATEIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XWUMHUHU CIY>KUT OCHOBOM [Jii (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0yyJaroIierocs, €ro MpejCcTaBICHU O MaTepUaIbHOM €IMHCTBE MHpaA, BaXKHYIO
posib urpatot GopMUpPYEMbIe XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUs riao0aabHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTHUYECKOM,
MUILIEBOM U DKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3ydeHne XuMuu:

CIIOCOOCTBYET  peajiu3alli  BO3MOXXHOCTEW  JJII  CaMOpasBUTHS U
dbopMupoBaHUs KYJIbTYPhI IUYHOCTH, €€ 001el 1 PyHKITMOHAIBHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH
OOy4JaronMXxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOM  y4eOHOW  JESTENbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS], 3aKJIaJbIBa€T OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIIUXCS;



CHOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
Hay4HbIM 3HAHUAM, K IPHUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBlieHHs B OOYYEHMM XHMHH OOECHEYMBAIOTCS CHEU(PUKON
colepkaHusl  y4eOHOro mpeaMera, KOTOPbIA  SBISETCS  [EJaroruyecKu
aJIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKM XMMHHU Ha ONpPEEIEHHOM FTarne eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl NEPBOHAYAIBHBIX MOHSATUH XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX [OHSATUI
OpraHU4eCKON XUMHUHU.

CrtpykTypa coaepaHHsl MpOrpamMmbl M0 XUMUU C(HOPMUPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoaa kK e€ mzydeHuro. CoJepiKaHHe CKIAAbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUIA O XUMUYECKOM
peakuuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OpraHU30BAaHbl [0 MPUHUUITY
MOCJIEIOBATEILHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUH aTOMa U XUMHUUYECKOU CBSI3H;

— TMpEeACTaBIEHUN 00 JIEKTPOJUTUYECKON JUCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHS K IPYTrOMY, BBIIOJHSSA GQYHKIMH OOBSICHEHHS U IPOTHO3UPOBAHMS CBOMCTB,
CTPOEHHUS M BO3MOXXHOCTEN NMPAKTHYECKOTO MPUMEHEHHS U NOJIYYEHUS N3Y4aeMbIX
BELLECTB.

OcBoeHue TmporpaMMbl IO XUMHHU CHOCOOCTBYET  (HOPMHUPOBAHUIO
IIPEIACTABJICHUS O XUMUYECKOM COCTABIIAIOIIECH HAYYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO M METOJaM
MIO3HaHHs B Hayke. M3ydyeHue XMMHH NPOUCXOIUT C NPHUBJICUYEHUEM 3HAHMM U3
paHee U3YYEHHBIX Y4EeOHbIX mpeAMeToB: «OKpyXarouid MHUPY,

«buonorus. 57 knacce» U «PuU3MKa. / KIacc».

[Ipy wu3yyeHHH XHUMHUHM MPOUCXOAUT (POPMUpPOBAHUE 3HAHUU OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEeATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7aua
y4eOHOro MpeAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUM —
BaXHEUIINX (PAKTOB, MOHATHM, 3aKOHOB ¥ TEOPETUYECKUX MTOJIO)KEHUH, JOCTYITHBIX
0000ILIEHNIT MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKH, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[I03HaHUS MpPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiuid, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATENbHOW M Y4eOHO-HCCIIEAOBATEIbCKOM
JeSTEIbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipu u3yyeHUU XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaXKHOE
3HauY€HHE MPUOOPENH TaKue 1eJIH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHHMs] Ha CHCTEMaTH4YeCKOe MpHOOIIECHUE
oOyyaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HAyYHBIM
METOJilaM TO3HaHUS, (POPMUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XMW,

— obecnieueHue yCcIoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OMbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMSI, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHMBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue oOwmEH (PYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSCHATH M OIICHUBATH SIBJICHUSA
OKpY’KaIOIlIET0 MHpA, WCIOJIb3Ys 3HAHMSI U ONbBIT, MOJYYEHHbIE NPU W3YUEHHUU
XUMHH, TPUMEHSATh UX NP PEIIeHNH MPo0IeM B TOBCEIHEBHOM XKU3HU U TPYI0BOI
JesITeNIbHOCTH;

— (QopmupoBaHue y OOydaromuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XWUMHUYECKUX 3HAHWHA [JIsl BBIPAOOTKH HSKOJIOTHUECKU
L[EJIECOO0PA3HOr0 MOBEACHUS B OBITY M TPYIOBOM JESITEIBHOCTH B LENAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIIsS ¥ HANMpPaBIEHHOCTH AAbHEHIIETO
oOy4eHwUsI.

Oo0111ee 91cIio 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHHSI XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 wacoB: B 8 kimacce — 68 4dacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COIEPKXAHUE OBYYEHMUAA

8 KJIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHSATHS

[Ipenmer xumuu. Ponp XMMHM B )KM3HU 4Y€JIOBEKA. XUMUS B CUCTEME HAYK.
Tena wm BemectBa. Du3nyueckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHe 0 MeTojax Mo3HaHUS B XMMHUM. YUCThIEe BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMeceil.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyia. BageHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIApHas Macca. MaccoBas J0J11 XUMUYECKOTO 3JIEMEHTA B COEMHEHUH.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacu€rel mo Qopmynnam
XUMHAYECKUX COCTMHEHUMN.

Du3NYEeCKUEe U XMMHUUYECKUE SABJICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKHUE ypaBHeHUs. Kiaccudukaius
XUMUYECKUX PEAKINI (COeUHEHUS, PA3IOKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuéMamu oOpalieHus: ¢ J1adbopaTopHbIM 000PYJAOBaHUEM, U3YUEHUE U OMUCAHUE
bU3UYECKNX CBOWCTB O0OO0paslloB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
dbu3nyeckux (IJIaBJICHUE BOCKa, TasHUE JbJla, pacTUpPaHHE caxapa B CTYIKeE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOpPEHHME CBEYH, MPOKATUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OTNMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuid (pasyioKeHHe caxapa,
B3aMMOJIEWICTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, paszyioKeHUE TMIPOKCHAA
Menu (II) mpu HarpeBanuu, B3auMOJIeCTBUE xkele3a ¢ pacTBopoM conu meau (1),
M3y4eHUE CIIOCOOOB pa3JielICHUs] CMECel: C MOMOIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, AUCTILIAIMA, XpoMaTorpadusi, MpoBeIeHNE OYUCTKU TTOBAPEHHOM
CoJid, HaOJIOJEHWE W  ONUCAHHWE  pe3yJbTATOB  MPOBEACHUS  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENed MOJEKYI
(IIapOCTEPIKHEBBIX ).

BaxxHelline npeacTaBUuTEe M HEOPraHUYECKHUX BelleCTB

Bo3agyx — cMech razoB. CocraB Bo3ayxa. Kuciopoa — 31€MEHT U IPOCTOe
BemecTBO. Haxoknmenue kucimopoma B Tpupoe, (PU3Mdyeckne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [lpumenenue kucnopona. CrocoObl



NOJIYYCHHS] KUCIopoja B JIa0OpaTOpMU U MPOMBIINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit »h(PekT XUMHUECKOW peaklnh, TEPMOXHMMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HCHHE
BO3/yXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B npupoe,
du3nUecKre 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoayueHus. Kuciaotor
Y COJIH.

MonsipHbIii 006EM Ta30B. PacuéThl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJIbI. OCHOBAaHMS.
Ponp pacTBOpoB B Npupoje U B KU3HHU 4eloBeKa. KpyroBopoT BOJbl B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenuil. Oxcuapl. Kiaccudukanuys
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. DU3MYECKHE U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudpukanuss OCHOBaHMM: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHusd. HoMeHknatypa ocHoBaHMi. PU3NYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctTM MmetamnoB H. H. bekerosna.
[lonydeHue KUCIOT.

Comu. Homenkiarypa comneil. @U3NUEeCKUEe U XUMHYECKUE CBOWMCTBA COJIEH.
[Tonmy4yenue conen.

I'eHeTnueckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHECHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COJEPkKAHU KUCIOpOJa B BO3YXE, MOJIyYECHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOIIOIECHHE
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (moxapa), 03HakKoMJIEHUE ¢ 00pa3iaMu OKCHUJIOB U ONTMCaHUE
UX CBOICTB, OJIy4eHHE, COOMpaHue, paclio3HaABaHUE U U3YUYE€HHE CBOMCTB BOJOPOIA
(ropenue), B3aumoneiictBue Bogopona c¢ okcugoM wmeau (II)  (Bo3moxkHO
WCIIOJIh30BaHUE BUICOMATEPHUAIIOB), HAOIOIeHHE 00Pa3IIOB BEIIECTB KOJTUIECTBOM
1 ™Monb, ucciaenoBaHWE OCOOCHHOCTEH pAaCcTBOPEHHUSI BEIIECTB C Pa3IUYHON
PAaCTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJIEN
PacTBOPEHHOIO BEIECTBA, B3aUMOJIEHCTBUE BOJBI C METa/llaMU (HATpUeM U
Kaibl[ueM) (BO3MOXHO HCIOJb30BAHUE BHUEOMATEPUATIOB),



UCCJIeIOBaHKE O0pa3l0B HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOII0ICHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT U IIEJIOYEH,
n3ydyeHue B3aumMoaeiicTBus okcuaa meau (1I) ¢ pactBopoM cepHOI KUCIOTBL, KUCIOT
C METaJUIaMH, PEaKIU HEUTpaIu3aluu, MOJTYyYEHHE HEPACTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO MeTajlla JpyrMM W3 pacTBOpa COJIM, pEUICHUE
AKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BaxkHelmue Kiacchl HEOPraHWYECKHUX
COCIMHEHUIY.

IHepuoauueckud 3axkoH u Ilepumognyeckasi cucreMa XUMHYECKHUX
jementoB JI. U. MenpgeseeBa. Ctpoenne aToMoB. XMMHYECKasl CBS3b.
OxHcINTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble MOMNBITKM KiIAaccCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynnax CXOJIHBIX 3JIEMEHTOB (ILEJOYHBbIE M MIEJIOYHO3EMEIbHBIE METAaJIbI,
raJIOr€Hbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEPHBIE OKCH/IBI
Y TUIPOKCHU/IBI.

Ileprognyeckuii 3akoH. [lepuoguyeckas cucrema XUMAYECKUX JIEMEHTOB /l.
N. Menpeneesa. KoporkonepuoHas u nnuHHonepuoaHas Gopmsl [lepuoanueckoit
cucteMbl xuMmuueckux daeMeHTtoB JI. M. MenneneeBa. Ilepumonsl u rpynmsl.
PU3NYECKHUN CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000704eK aToMoB TMepBbIX 20 XUMHYECKHX 3JEMEHTOB
ITepuomnueckoit cucremnl J[. M. MenneneeBa. XapakTepuCTHKAa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepuognueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS paanyca aTOMOB XHWMHMYECKHUX DJIEMEHTOB,
METAJUINYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [leproanueckoro 3akoHa u [leprnoanueckoil cHCTEMbI XUMUYECKUX
3JIEMEHTOB JJId pa3BuTHs Hayku U npaktuku. [[. M. MenneneeB — yd€Hbll u
IPAKIaHVH.

Xumuueckass cBsa3b. KoBaneHTHas (moJisipHass M HEMNOJISIPHAs)  CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AIEMEHTOB. IOHHas CBA3b.

Crenenb  okuciieHHd.  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIpoueccsl OKUCIIEHHS U BOCCTAaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB MU HEMETAJJIOB, B3aMMOJCHCTBUE
TUAPOKCUAA LHUHKA C PACTBOPAMHM KHUCJIOT M WIEJNOYEH, IMPOBEICHUE OIBITOB,
WUTFOCTPUPYIOLIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIMM
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mexcnpeomemmunie céazu



Peanuzanys MeEXNpEIMETHBIX CBA3CH NPU U3YYCHUM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS 4€pe3 HCIOIb30BAaHHE KAK OOUIMX €CTECTBEHHO-HAay4HbIX
MOHSTUH, TaK W MOHATUH, SABISIOIIMXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHA: HAYYHBIA (PakT, THUMOTE3a, TEOPHUs,
3aKOH, AaHaJlW3, CHUHTE3, KiIacCU(UKAIMA, TEePUOJUYHOCTh, HAOIIOCHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHHE.

dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIIHI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsisi, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHME BEIEeCTBA, Tra3, (QU3WYECKUE BEIUYHUHBI, €IUHHIIBI
U3MEPEHHUsI, KOCMOC, TUTaHeThl, 3BE3/1b1, COoHIIE.

buonorus: hoTtocunTes, Apixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE OPOJIbI, TOJIE3HBIE
HCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XUMHYECKAs peaKnus

[lepnognueckunii 3axoH. [leproguueckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOOB, KAJIHS, KAJIBLIUS U X COETMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHMEM »3JeMeHTOB B llepuoguueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPUCTAIUIMYECKUX
pPEIETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT THNA KPUCTALIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3Iu4HbIM KJaccaM HEOPraHWYECKHX
COCIMHEHHI, FTEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX pPEeaKIHi 0 pa3IuyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYAaCTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3((deKTy, Mo
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XUMUYECKUX 3JIEMEHTOB, M0 OOpAaTUMOCTH, IO
YYACTHIO KaTaju3aropa). DK30- U SHAOTEPMUUYECKUE PEAKLIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusax. [IoHATHEe O TOMOreHHBIX M T'€TePOTCHHbIX
peakuusx. [lonarue o karammse. [IoHsTHe 0 XUMHUYECKOM paBHOBeCUU. DAKTOPHI,
BJIMSIIOIINE Ha CKOPOCTh XWMHUYECKOW pPEakUMd U TMOJIOKEHUE XUMHYECKOTrO
PaBHOBECHS.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKUWH,  JJICKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ PEAKLUU. CocraBieHue  ypaBHEHMMU



OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUUMd C  HCHOJIb30BAHHEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopus NEKTPOAUTUIECKON TUCCOLMAIUU. DIEKTPOJIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonsl. MeXaHU3M [IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanni. CHUIIbHBIE U CIIA0bI€ 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJieH B CBETE MPEACTABICHHUM 00 AIEKTPOIUTHUECKON AUCCOLUAIINH.
KauecTBeHHbIe peakiiuu Ha HOHBI. [loHATHE O THApONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZEISIMU KPUCTAJUIMYECKUX PELIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpuA), KCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU peakuu OT
BO3JICUCTBHS  pa3IMYHBIX  (HAKTOPOB, HCCIEAOBAHUE DIEKTPONPOBOJHOCTH
pPacTBOPOB BEUIECTB, IpoLEcCca AUCCOLUAIIMY KUCIIOT, LIEJI0UeN U coJiel (BO3MOKHO
UCIIOJb30BAaHUE BUAECO MATEPUATIOB), IMPOBEJIEHUE OIBITOB, WIUIIOCTPUPYIOLINX
OpU3HAKK TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHME oOcajKa,
BBIJICJICHHE Ta3a, O0pa3oBaHUE BOJbI), OMNBITOB, HWIUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHHE, PEeaKUuu pPa3ioKeHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  IOMOUIBIO
KauyeCTBEHHBIX PEAKIIMil Ha HOHBI, PELIEHUE 3KCIIEPUMEHTAIBHBIX 33a4.

HemeTaJyuibl 1 UX COeAUHEHHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE XJIOpa (B3aMMOIEHCTBHE
C MeTajulaMH, HeMeTalslaMH, IieaodyaMmu). XjopoBoaopon. ColisHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, IpUMEHeHue. JlelictBue xmopa U
XJIOPOBOAOPOJA HA OPTaHU3M YeJIOBEKa. BaykHENIINe XJI0pUIbl U UX HAXOXKICHUE B
IpUPOJIE.

O6mas xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u ¢u3NYEeCKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKALIMU KHCIOPOaa
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBoaopo, CTpoeHue, (u3nuecKue M
XUMH4YeCcKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, (U3NYeCKue 1 XUMUYECKHUE CBOMCTBA (00II1e KaK Mpe/ICTaBUTENs
KJlacca KHCIOT W crnenududeckue). XUMHUUECKUE PEaklMy, Jie)Kallue B OCHOBE
MIPOMBINIUICHHOTO CIoco0a TMOJy4YeHUs CEpPHOW KHCIOTHL. lIpuMmeHeHue cepHoit
KUCIOTHI. CONM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKIIUS Ha



cynbdar-uoH. Haxoxnaenuwe cepbl U €€ COCIMHEHUW B MpUPOJie. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PaCHpOCTPAHEHHE B MPUPOJIE,
¢uznueckue u xumMuyeckue cBoiicrea. KpyroBopot azora B npupozge. AMMHAK, €0
(u3nyecKkue U XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMeHenrne. Coau aMMOHus,
X Qu3nyecKkrue 1 XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCIOTa, €€ MOJydeHUe, (PU3UYECKHEe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TPEACTaBUTENs Kiacca KUCIOT U crhenuduyeckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHMS B KAU€CTBE MUHEPAJIbHBIX YI0OOPEHHUI.
XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOUIe cpeabl COeTMHEHUAMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOIHBIE
Moaudukamuu ¢ocdopa, puznueckue u xumuueckue corctsa. Okcup dochopa
(V) u dochopnas kuciora, QU3MUECKUE U XUMHUYECKUE CBOWCTBA, IMOJyYCHHE.
Hcnone3oBanue ¢pocdaToB B KAUECTBE MUHEPAIbHBIX YI00pEHUH.

OO6mast xapakrepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€pHbIE CTEIIEHU OKUCIIEHUS. Y TIIEpOI, aJUIOTPOIHbIE MOAU(PHUKALIUY,
pacnpocTpaHeHUe B MpUPOJE, PU3NUECKHE U XMMHUUECKHE CBOMCTBA. AncopOuusi.
Kpyrosopor yrinepoma B mnpupoge. Oxcunbl yriaepoga, HX (QU3NYECKHE H
XUMUYECKUE CBOMCTBA, JEHCTBHE HAa JKUBBIE OpPraHU3MbI, MOJIYYEHUE W
npUMEHEHUE. DKOJIOTHYECKHEe TPOOJIeMbI, CBs3aHHBIE ¢ okcuaoM yriepoaa (IV),
TUINO0TE3a TJIOOAIBHOTO MOTEIJICHUS! KJIMMAaTa, MapHUKOBBIA 3(dekt. YronbHas
KUCJIOTa U e€ CcoJd, UX (PU3UYECKHMEe W XUMHUYECKHE CBOICTBa, MOJyu€HUE U
npumeHeHue. KavecTBeHHass peakuuss Ha KapOoHaT-uoHblL. Vcmnosb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO31CTBE.

[TepBoHayasibHbIE IOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KHCII0Ta).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOIHBIN Tra3, HEPTH),
OPOAYKTHl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIIEHHOCTH.
[ToHsiTHE O OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKax, yriieBoJax — U ux
poJii B KM3HM YeJOBEKa. MaTepualbHOE €IMHCTBO OpPraHWYECKUX H
HEOPTaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usznueckue M XHUMHYECKHE CBOMCTBA, IMOJIyYEHUE U
npumeHenue. CoenHennsa KpeMHus B npupoe. Oo1iue npeacrapieHus o0 OKCcHie
kpemuust (IV) u kpemuueBoii kucnore. CUIUKATHI, X UCIOJIB30BaHUE B OBITY, B
IIPOMBINUIEHHOCTU. BakHelInue CTpOUTENbHBIE MAaTepUalbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembr 6€30macHOr0 MCIOIb30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

H3y4YeHUE 00pa3I[0OB HEOPTAHMUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIIUN HA XJOPUJI-MOHBI U HAOJIOJEHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XHUMHYECKHE CBOMCTBA
TaJIOTEHOB U WX COCJAMHEHHM (BO3MOXKHO HMCIOJIB30BAHUE BUIECOMATEPUAIIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C 00pa3IaMu
ceppl U €€ COEAMHEHUSMHU (BO3MOXHO HCIOJIb30BAHHE BHUIACOMATEPHAIIOB),
HaOJI0/IeHUE TIpoIlecca OOYTIMBaHuUs caxapa Moji IeMCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIJIOThI, U3yUYEHNE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KUCIIOTHI,
IIPOBE/ICHNE KaUYeCTBEHHOW PEaKIMu Ha CyJb(aT-uoH U HAONIOJACHUE MPU3HAKa €&
MPOTEKaHUs, O3HAKOMJIEHUE C (PU3MYECKUMH CBOMCTBaMHU a3ota, (ochopa u ux
COEIMHEHHI (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (GochopHbIX ya0OpeHui, MoJlydeHne, COOMpaHue, paclio3HaBaHUE U U3yYCHUE
CBOWCTB aMMHaKa, MPOBEJACHHWE KAUYECTBEHHBIX PEAKIMil HAa WOH aMMOHUS H
dochaT-uoOH W H3yuyeHHE TPHU3HAKOB UX TMPOTEKAHUSA, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO0 (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB), HM3y4YEHHUE MOJICNIEH KPUCTALIMYECKUX PEMIETOK anMasa,
rpadura, (QymiepeHa, O03HAKOMJIICHHE C IIPOIIECCOM aJCOpPOIMHU PaCTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM IIPOTHUBOra3a, IOJIyYCHHUE,
cobupaHue, pacrio3HaBaHUE W U3YYEHUE CBOMCTB YTJEKHUCIIOrO rasza, MpoBEJCHUE
KaueCTBEHHBIX PEAKIIMIA Ha KapOOHAT U CWJIMKAT-UOHBI U U3YYCHUE TTPU3HAKOB UX
MPOTEKAaHUSI, O3HAKOMJICHHE C TMPOAYKIHMEH CHUJIMKATHOW MPOMBIIUICHHOCTH,
pElIEHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMe «BaxHellme HeMeTaulbl U HX
COEMHEHUSD.

MeTaJiibl 4 UX COeTUHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
UxX noJiokeHus B llepuoanueckor cucreme XUMUYECKHX diemeHtoB [[. .
MenneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. Metajndeckas CBsI3b U
METAJJIMYECKasi  KpPUCTAJUIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUUA  psif
HarpsHKeHUN MeTauioB. OU3NUecKre ¥ XMMUYECKHE CBOMCTBA MeTaiuioB. O0Imme
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METaiOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUHN, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounsie MeTaipl: nookeHUe B llepuognueckon cucrteMe XMMHYECKUX
sanementoB JI. M. MenpaeneeBa, CTpoeHHUE WX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HAaTpus U Kanus). OKCUabl U



TUAPOKCHIBI HATpUs U Kanus. [ [puMeHeHne nNen0uHbIX METAJIJIOB U UX COEMHEHUM.

[[lenoyHO3eMENBHBIE METAJUIBI MarHuid MW KajJblUW: TOJIOKEHUE B
[lepnoanueckon cucteMe XUMHAYECKUX 3y1eMeHTOB []. 1. MenneneeBa, CTpoeHre nx
aTOMOB, HaXOXJE€HUE B Ipupoe. PU3ndeckue U XMMUYECKUE CBOMCTBA MArHUS U
Kanblus. BaxkHeiire coequuenns Kanbus (OKCUT, TUIPOKCU]I, coJin). ZKECTKOCTD
BOJIbI U CITIOCOOBI €€ yCTpaHEHUSI.

AoMUHHI: TToNI0)KeHne B [leproauyeckor CHCTEME XUMHUYECKUX JIIEMEHTOB
. . MenneneeBa, CTpOEHHE aTtoma, HaxXOXAcHWE B mnpupoae. dPusnueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIIA
ATIOMUHUA.

JKenezo: nomoxenne B llepuoanueckoin CHCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MenpgeneeBa, CTpoeHHE aroMa, HaxOXAcHHE B Ipupone. dusnueckue u
XMMHYECKHE CBOMCTBA xkele3a. OKCHIbI, THAPOKCH B U coitu kee3a (1) u xenesa
(IIT), mx cocTaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ o0pa3llaMd METaJUIOB U CIUIaBOB, HMX (PU3HMUYECKUMHU
CBOWMCTBAaMH, U3YYEHHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
Kalbllid W HATpUs C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS *KeJe3a B KUCIOPOAE
(BOBMOXXHO  KCIOJIb30BAaHME  BHJICOMATEPHAIOB), MPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaiblUs, aJTIOMUHUS, IMHKA, JKejie3a
(IT) u xene3a (II1), menu (I1), HaOmroIeHNE U OMKMCAHKUE TIPOIIECCOB OKPAIIMBAHMUS
IJJAaMCHU HWOHAMU HATpHs, Kaiusi U Kajablus (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), UCClIeJOBaHUE aM(DOTEPHBIX CBOMCTB TMIPOKCH 1A ATFOMUHUS U
TUJIPOKCHUAA [IMHKA, PEIICHUE APKCIEPUMEHTAIBHBIX 33/a4 Mo TeMe «Baxueiimme
METAJUIBI U KX COCTUHEHUSY.

XHMHUA M OKPYKAIOLIAs cpeaa

BemectBa u Marepuanbl B TNOBCEIHEBHOM >XU3HU 4YeJlOBEKA. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XMMHUYECKUX OKOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpennl (mpenesibHas AOMyCcTUMast
KOHIIeHTpanus BemlecTB, Aanee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIJIaBbl METAIOB, MOJUMEpPHBIC
Marepuabl).

Mestcnpeomemnmnuie ceéasu



Peanuzanus MeXNpeaMETHBIX CBA3€H NpU H3Y4eHWH XMMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHME Kak OONIMX €CTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHATUMN, SBISIOUIUXCA CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSTHSA: HAY4YHBIA (pakT, THUMOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuukaius, TMepUOJUIHOCTh, HAOII0IECHHE,
OKCIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJEINb, SBJICHUE, ITaPHUKOBBIH
3¢ eKT, TEXHOIOTHS, MaTEPHUAIHI.

dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PaJOaKTUBHOCT, MOJIEKya, ANEKTPUUYECKUI 3apsi, IPOBOIHUKH,
MOJYIPOBOIHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IMHULBI M3MEPEHUsl, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, I3KOCHCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocepa, runpochepa, MUHEPAIIbL, TOPHBIE TOPOAbI, NOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIETo
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHUs XHMHH B €JIMHCTBE y4YeOHOM u
BOCIUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, NPUHSITHIMU B
oOIecTBe TMpaBWIaMHd M HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COIUATIA3AIIMN 00yUYarOIIXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYArOITUXCS
PYKOBOJCTBOBATbCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUCHTALMK U
paciIMpeHre OMbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM UHUCJIC B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

IIEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAydHOMY HACJICAWIO0, TOHMMAaHHUS 3HA4YEHUS XUMHYECKOM HAyKu B KH3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOW HHMOpManmei o
MEePEIOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUS

MPEJICTAaBJACHUS O COIMAJIBHBIX HOPMaX M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIE0BATEIBLCKOM, TRBOPUECKON U APYTUX BUIAX JIEITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JACSATEIbHOCTH TIPH BBIITOJIHEHUN
y4eOHBIX, ITO3HABATEIbHBIX 3aJ1ad, BBIMOJHEHUH XHMHYCCKHX SKCIEPHMEHTOB,
CO3/IaHUM YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIIIN
B MpolLIecCe ITON y4eOHOM AesTeTbHOCTU, TOTOBHOCTH OIICHUBAThH CBOE TTOBEJICHUE
U TOCTYINKH CBOMX TOBApHIIEH ¢ MO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 O3HAHMSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XMMHYECKOM pEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOINIME
OCHOBY JIJIs1 TIOHUMAaHUsSl CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBbI, B3aMMOCBS3SX 4YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEbHBIC MOTHBBI, HAMPABJICHHBIC HA TMOJYYE€HHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIC IS OOBSACHEHUS HAOJIOJaeMBbIX MPOIECCOB M SIBJICHUM,
MO3HABaTEIbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CAMOCTOSTEIbHOM pabdOThl € Y4Ye€OHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOM, JOCTYNMHBIMM TEXHUUYECKUMH CpEeACTBAMU HUHGPOPMAIMOHHBIX
TEXHOJIOTUH;

HHTEpeC K OOYyYEHHIO M TIO3HAHMIO, JI0003HATEIBLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  MCCIEN0BATEIbCKON
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHSA OOY4YEHUS B
JaJIbHEUIIIEM;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHM, OCO3HAHUE TMOCJIEACTBUA U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOIoJisd, HAPKOTUKOB, KypEeHHS),
HEOOXOJUMOCTH COONIOJIEHUsS] TMpaBuia 0€30macHOCTH TIpu  oOpallleHuH ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HMU;

5) TpyA0BOT0 BOCTIMTAHUS:

HWHTEpEeC K MPAKTUISCKOMY M3YUYCHHUIO TPodeCCruil U Tpyia pa3IudHOTo poja,
YBOXXEHHUE K TPYJy U pe3yIbTaTaM TPYIOBOM AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHHUS  NPEAMETHBIX  3HAHMM 1O  XHWMHH, OCO3HAHHBIM  BBIOOD
WHIMBHUIYabHONW TPACKTOPUHU IIPOJIOKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCremHon npodeccuoHanbHON NEeSITENFHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOQECCUOHATILHOM CpejIe;

6) 3K0JIOrHYEeCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IEJIeCO00pa3HOE OTHOIICHHUE K MPHUPOIE KaK HCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHWSA, NMOHWMAHWE WEHHOCTH 3JI0POBOrO U
O6e3zomacHOoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYIECKOMY M TICUXHYECKOMY 370pPOBBIO, OCO3HAHHUE IIEHHOCTH COOJIFOICHUS
paBUJI OE30IMACHOTO TTOBEICHMS TIPU PabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYyaITUsX,
YIPOXKAIOIIMX 3I0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMS, TOJIydaeMble NPU WU3YUYEHUH XUMHH, IJIS
pelLIEHNs 3aa4, CBSI3aHHBIX C OKPYKAIOWIEHU MPUPOJHON CPEIOW, IS MOBBILICHUS
YPOBHSl  DKOJIOTMUECKOW  KYJIBTYphI, OCO3HAHHUS TJIO0AJBHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEM M IMyTeH HMX PEIICHUS MOCPEIICTBOM METOJIOB XUMUH,
3KOJIOTUYECKOI0 MBILIJIEHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B IO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pe3ylbTAaTOB BBLACISIIOT 3HAYUMBIC IS
(dbopMHupOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TTOHATHUS (3aKOH, TEOPHS, TPUHIIUII,
runore3a, (akT, CHUCTEMa, TIPOIECC, OHKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUYEOHBIX IpEeAMETax M IO3BOJIAIOT Ha
OCHOBE 3HAaHHMM M3 3THX MpeAMETOB (GOPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOMN



HAy4YHOM KapTHUHE MHPA, M YHUBEpCaJbHbIE yueOHbIE NeUCTBUS (I103HABATEIbHbIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4EOHOM
NEATENBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3oBble jornueckue AecTBUs:

YMEHHSI HCMOJIb30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHUS IMPU OCBOEHUU
3HAHWI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIENSATh UX XapaKTepHbIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TMOHSATHUSIMHU), UCIOJIH30BAThH
MOHATHUS JJI1 OOBSICHEHUS OTIETbHBIX ()aKTOB U SBJICHUH, BHIOUPATh OCHOBAHUS H
KPUTEPUH ISl KIACCU(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3YYCHHS,
CTPOUTH JIOTUUECKHE PACCYX IACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO AHAJIOTHH),
JieaTh BBIBOJIBI U 3aKIIOUCHUSI;

YyMEHHE TPUMEHSATH B TMPOILECCE I[MO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTAa), XUMUuYeckas (opMyrna U ypaBHEHHE
XUMHAYECKON peakiuu — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICJIbHBIX TPEJCTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TNPUYUHHO-CIEJCTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBblie nucciienoBarejibckue 1eiiCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JIsl HOPMUPOBAHUS TUTIOTE3HI TIO MPOBEPKE
PaBUJIbHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpUOOPETEHUE OMbITa IO TUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEACHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJI0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyIupoBaTh 0000IIEHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEICTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHUYECKOTO COJIEPKAHUS, CIPABOYHbIC
nocobusi, pecypchl MHTepHeTa), KpUTHUUECKH OIEHHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;



yMEHUE MPUMEHATh pa3uyHble METOIbl U 3aIPOCHl MPU MOUCKE U O0TOOpE
UH(POPMALlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX [JIsl BBITOJHEHHS
y4eOHBIX U MO3HABATENbHBIX 3a71a4 ONpeAeaEHHOr0 TUMa, TPUOOpETEHNE OMbITa B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIQZICHUE KYJIbTYPOl aKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIbHYIO (GOpMY MpecTaBleHuss HHGOPMAIUKU U
WJUTIOCTPUPOBATh pEIIAaeMble 3aJa4d  HECJIOKHBIMM CXEMaMH, JIHArpaMMaMH,
apyrumu GopMamu rpaduKd U UX KOMOUHAIMSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
HCCIIEIOBATENIbCKON IEATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SIMICTBA M TPAHCIIOPTA HAa COCTOSIHHE OKPY)KAIOIIEW IMPUPOIHOU
CpEIbl.

KoMMmyHHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHHMsI 33]1aBaTh BOIPOCHI (B XOJ€ AUaiora v (WIK) TMCKYCCUH) IO CYLIECTBY
o0cyxnaemMoil Tembl, (QOPMYIUPOBATH CBOM MPEAJIOKEHUSI OTHOCHUTEIIHHO
BBIIIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHUS  NOPEACTABIATH  IOJYYEHHBIE  pPE3yJbTaTbl  I[MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
pE3yJIbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
J1a00paTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHAILMS
COBMECTHBIX JEHCTBUM, ONPEACIICHHWE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC 1e/iCTBHUSA:

YMEHUE CaMOCTOSITENIBHO ONpPENEATh LEIU AEATEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISAITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOIO
NeSTEeIbHOCTh, BBIOMpATh Hanbosee 3PPeKTUBHBIE CIIOCOOBI pelleHus Y4eOHbIX U
ITIO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbBHO COCTAaBJIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM AJITOPUTM JCUCTBUM NIPU BBINOJHEHWH 3aJaHUM C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLIEHUBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJbTaTa 3asBJICHHOW LENH, YMEHUE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMETHBIX pe3yJNbTaTOB IO OCBOEHHUIO 00S3aTELHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (QeaepasbHOM pabdoyell mporpaMMoi,
BBIJICJIIIOT: OCBOCHHbIE OOYYarOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUM, BHABI JIEITEIBHOCTH IO TMOJYYEHUIDO HOBOTO 3HAHMS, €ro
MHTEPIIPETANU, TPeoOpPa30BaHUIO U IPUMEHEHHUIO B PA3TUYHBIX YYEOHBIX U HOBBIX
CUTYaLUSIX.

K xoH1y oOyuenus B 8 Kiacce nmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSTHH: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJIIPHBII 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, AIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHCIICHUS, XUMUYECKasi peakuus, KiIacCU(pUKalus peakiuil: peakuuu
COCJIMHEHHUS, PEAKLUHUH PAa3JIOKEHHs, PEaKIHH 3aMElIeHUs, peaKuu
0oOM€Ha, 7K30- U SHJIOTEPMHUYECKUE PEAKIINH, TEIJIOBOM 3(pPexT peakuuu,
AJIpO aTOMa, FJIEKTPOHHBIN CIION aTOMa, aTOMHAasi OpOUTaIIb, paiuyCc aToma,
XUMHUYECKasl CBS3b, MOJSPHAS U HENOJISIPHAs KOBAJICHTHAS CBA3b, HOHHAS
CBsA3b, HOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJs BellecTBa
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUMX TOHATHA U
MPUMEHSTH ITH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAIICHMIA;

e HCIOJB30BaTh XHUMHUYECKYIO CHMBOJMKY JUJIsl COCTaBlieHUS (Hopmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIUHEHMSIX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KIAcCy COEIMHEHHMM 110
dopMynaM, BHA XUMHYECKOM CBsS3M (KOBaJeHTHas U HOHHas) B
HEOPTraHWYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIici Ilepunomanueckoro 3akona JI. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxeHus B Ilepumonumueckoit cucreme,
3aKOHOB COXPaHEHHs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

e ONUCHIBATh M XapakTepu3oBaTh TabiuuHyro ¢Gopmy Ilepuoanueckoii
CUCTEMBbl XMMHMYECKHX JJEMEHTOB: pa3inyaTh T[OHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», maneie u
OoJbIlIe MEpPUOAbl, COOTHOCHUTH OOO3HAYEHHS, KOTOPbIE HUMEIOTCS B
tabmuie «llepuomnueckas cucrteMa XuMuUdeckux osnemeHtoB J[. .
MenzeneeBay € YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, o0l1ee Yucio 31EKTPOHOB U
pacrpeielIieHUe UX MO0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHThI, HEOPTAaHMUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIMH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIHME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE PUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHUYECKHUX [MPEBpAIICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIIO XMUMHYECKOTO »dJeMEHTa Mo (opmylie COoequHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSITH OCHOBHBIE OIE€pPaIllid MBICTUTEIBLHOMN NESITEILHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTEeMaTHU3allio, KiIacCH(pHUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3ed — JUIsl M3YYCHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHBbIE METO]IbI
MO3HAHUSI — HAOJIOJICHUE, HU3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEIOBATH MPABHJIaM MOJIB30BAHMS XUMUYECKOM MOCY/101 1 TaO0OpaTOPHBIM
o0opyZoBaHWEM, a TakXKe IMpaBuUjiaM oOOpalieHusi C BEIIEeCTBAMH B
COOTBETCTBHUM C MHCTPYKIMSAMH TI0 BBINOJHEHUIO J1A0OpAaTOPHBIX
XUMHUYECKHUX OIMBITOB IO MOJIYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(BomopoJia ¥ KHUCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHON
MacCcOBOM J10JIEl pacTBOPEHHOrO BEUIECTBA, IIAHUPOBATH U MPOBOJUTH
XUMHUYECKUE IKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIbI0 MHAUKATOPOB (JIaKMYC, (heHON(PTaNIECHH, METUIIOPAHK

U ApyTHeE).

K xonIty oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKUX IOHATHUH: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IPOCTOE BEILIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYIECKas CBA3b, TEIIIOBOU A (DeKT
peakinuu, MOJb, MOJSIPHBIH  O00BEM,  pacTBOpP,  DJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PpEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEaKLNH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJTIOTPOIIHS,
am(pOTEepHOCTH, XUMHYECKas CBA3b (xoBaJIeHTHaA, MOHHAas,
MeTayuInyecKas ), KpUCTaInyecKas peieéTka, Koppo3us METAILJIOB, CILUIABBI,
CKOPOCTb XMMUYECKOW pEaKUHH, MPEAETbHO AOMYCTUMAas KOHIIEHTpalus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TMOHATHI U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISI COCTaBieHUS (HOpMyI
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIU;

ONPENEATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAVIEKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUW 1o (opmyaaM, BUA XHUMHUYECKOM
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJUIMYecKasi) B HEOPTraHUYECKUX
COEJIMHEHHUAX, 3apsii MOHA M0 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJHBIX PACTBOpAaX HEOPTraHUYECKUX COECAMHEHUMN, THUIl KPUCTAIITMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA,;

packpeiBath cMmbichn llepuommueckoro 3akona J[. W. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAaHWE: OIHCBIBAaTh W  XapaKTepPHU30BATh
tabnmnunyto Gopmy Ileproandeckoil cUCTeMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHas mnoArpynmna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpymnma)», manbie u OoNbIIME TMEPUOABI, COOTHOCUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCA B IEPUOANYECKON TabJIMLIE, C YHCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsA  sAApa, o0llee YMCiIo DJIEKTPOHOB U paclpenesieHHe UuX 10
AJIEKTPOHHBIM CJIOSM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB JJIEMEHTOB M HMX COCIMHEHUN B IpEIETax MAJIBIX IEPUOJOB U
TJIaBHBIX MOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAaHUUYECKHE BEIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 W3MEHEHUIO CTENEHEW OKUCIIECHHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPKAAs ONHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTAaBIISAITb YPABHEHUS DJEKTPOIUTUYECKOW JTHCCOLMALMU  KHUCJIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHMUS peEakIui, TMOATBEPKIAIIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKphIBaTh  CYIIHOCTh OKHCIIHMTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUi
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHca 3TUX PeaKInii;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMIEHUNA B Pa3TUIHBIX
YCJIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJII0 XMMHYECKOro ndjieMeHTa 1o (opMyJsie COCAUHEHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MTPOBOIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIuy;

co0JIr01aTh MpaBuUJIa MOJb30BAHUS XUMUUECKOMN MOCYI0i B 1a00paTOPHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBuia OOpallleHus C BeEIIeCTBaMU B
COOTBETCTBHUM C HMHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yTriaeKkHucIiioro rasa);

IIPOBOAMUTH PEAKITUH, IIOITBEPIK/IAFOIITNE KAUSCTBEHHBIN COCTAB Pa3TMYHBIX
BEILIECTB: PACIIO3HABATh OIBITHBIM IyTEM XJOpHJ-, OpOMHA-, HOIHUI-,
kapOoHat-, (Qocdar-, cumukar-, cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OII€paIlii MBICITUTEILHOMN IeSITSIHHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTU3AI|IO, BRISBICHUE TPUIMHHO-
CJICJICTBEHHBIX CBSI3€H — JJISI M3YYCHHS CBOMCTB BEIIECTB U XMMHUYECKHUX
peaKmuii, eCTECTBEHHO-HAyYHBIE METOAbl TIO3HAHWUA — HaOJIOJCHUE,
U3MEpEHHe, MOICIIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3iesioB u

KoanuyecTBO 4acos

KouTtpoJbHbie

IMpakTHueckue

JJeKkTpoHHbIE (IU(PPOBHIE)

n/n TeM MPOrpaMMbl Bceero o0pa3oBaTejibHbIE pecypChl
padoTbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHS
Xumus — BaxkHas 00J1acThb
11 eCTeCTBOSHaHfM 1 5 2 https://m.edso00.ru/YNVJX660G
HpaKTI/I‘ICCKOI/I OCATCIIBHOCTHU
yeJI0BeKa
1.2 Bemectea n xumirieckHe 15 1 https://m.eds00.ru/ONNXRIVFQ
peaKIyu
Hroro no pazneny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
B .K JIT
2.1 O3AYX. RUCTOPOAL. LIOHATHE 6 https://m.edso0.ru/D5BORTY30
00 okcugax
B T
2.2 OAOPOAL. LIOTHATHE O 8 1 https://m.edso00.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Boma. P T
2.3 ona. Pactsoper. Ionsmie 06 5 1 1 https://m.edsoo.ru/M13I15KJBM
OCHOBAHUAX
O
2.4 CHOBHBIC KTACCH § 11 1 1 https://m.eds00.ru/0T5ASMOWT
HEOPraHUYECKUX COCTUHEHUN
Hroro mo pasnery 30

Pa3nen 3. [lepuoanueckuii 3axon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cuctema

3.1 XUMHYecKux 3nementoB . U. 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. Ctpoenue
aTroma
XUMHUYECKast CBSI3b.
3.2 OKHCIUTENBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTaHOBUTEIIbHBIC PEAKIIUU
Uroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOoe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3aesioB H TeM JeKkTpoHHbIE (IU(PPOBHIE)
Ne ni/mn Kontpoiabnble | IIpakTnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. BenecTBo U XUMHYECKHE PeaKIIUU
[ToBTOpEeHue u yriay6nenue 3HaHUM
11 P YHIYDICHIE SHAHIH 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3JieioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peaxiuii
DnexTpo ecKasi IUCCOLMalus.
13 ICKTPOTHTICCIAT CCOLHAIIA 8 1 1 htps://m.eds00.ru/KODURSOVY
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pazaeny 17
Pasgen 2. Hemera/ibl M MX cOeMHEHUSA
OO01mmas xapakTepuCTHKa XUMHUUECKHUX
2.1 5 P P 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpynnsl. ["anorenst
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO61mas XxapakTepuCcTUKa XUMHYECKHX
2.3 aneMeHTOB VA-Tpynmbsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COE€IMHEHUS
OO01mas xapaKTepuCTHKa XUMHUYECKHUX
24 aneMeHToB IVA-rpynmsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHU U UX COCTUHEHUS
Hroro no pazaeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paszgea 3. Mera/uibl H UX COeAUHEHUSA

3.1 OO61ue cBoiicTBa METAJIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxueiiime MeTamuibl U UX COSAUHEHUS 16 https://m.edsoo.ru/EFKQWIHZI
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyskaias cpeaa
4.1 Beutectsa it MaTepHaL! B KH3HH 3 https://m.edsoo.ru/ TENBWEF7Y
YeJoBeKa
Wroro mo pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBILIEE KOJIMYECTBO HACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero u3y4eHusi | 00pa3oBaTe/IbHbIE PeCypChl
padoTbI padoThbI
IIpeamer xumuu. Ponb xumuu B
1 YKU3HM YejoBeka. Temna u 1 https://m.edso0.ru/L62DS2CZR
BEIIECTBA
2 Horsrie 0 METOAX MOSHAHH B 1 https://m.edsoo.ru/9ZJAEW050
XUMHAH
[IpakTruyeckas padora Ne 1
IT
3 « paB_,HHa padoTeL B 1abopatopuu 1 https://m.edsoo.ru/L5EW4353D
1 IpUEMBI OOpALIIEHUS C
J1a00paTOPHBIM 000PYIOBAHUEM
4 ‘lutere BemiecTBa M CMECH. 1 https://m.eds00.ru/6TME2LFWS
CrniocoOsl paznienenus cmecei
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUYHUCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI M MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHUE FJIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3DADNAX
AJIEMEHTOB
[IpocTeie u cloKHbBIE BEllleCTBa https://m.edso0.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUCHUE https://m.edsoo.ru/IMOBJ3QZ5
3
10 AROM HOCTOAHCTBA cocTapa 1 https://m.edsoo.ru/IMC496F X6

BEIIECTB. XUMUYeCKasi popmyra.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanieHTHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB

11

OtHOocuTEIbHAS aTOMHAs Macca.
OTtHocuTeNnbHASL MOJIEKYJISIPHAS
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 101 XUMHUYECKOTO
3JIEMEHTA B COCIUHEHUHN

https://m.edsoo.ru/GHV580MVE

13

KommuectBo BemecTBa. MoJib.
MousipHast macca

https://m.edso0.ru/368UNL5Y 2

14

duznyeckre U XUMHYECKHE
siBJeHUS. XUMHYECKast pCaKknun:Aa

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku 1 ycnoBusi MPOTEKAHUS
XUMHYECKUX PEAKIUI

https://m.edsoo.ru/N6DVNJIKQ5

16

3akoH COXPAaHCHUS MACChI
BEIIECTB. XMMHYECKHE YpaBHCHHUA

https://m.edsoo.ru/M8DS4IHVM

17

BreraucneHns KoJImuecTBa, MacChl
BEILIECTBA 10 YPABHEHUSAM
XUMHYECKUX PEAKIUN

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanms XuMmuaeckux
peakmuii (CoeuHeHNs,
paznoxKeHus1, 3aMeIICHHUs],
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0menne u
CHCTEMATH3aLMs 3HAHUN

https://m.edsoo.ru/P1IWARH3AB

20

Kontponbnas padora Nel mo teme
«BemecTBa 1 XUMHUYECKHUE
peaKIum»

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3nyx — cMmechb razon. Cocras
Bo3ayxa. Kucimopog — anemMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/XXONONRN1P

22

dusnueckue U XMMUYECKHe
CBOMCTBA KHCI0poJa (peakuu
okucieHus, ropenue). [lonsitue
00 oxcuaax

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoObI MOTy4YeHHsI KUCIOPOa
B J1JaOOpaTOpUH U
poMebIIIeHHOCTH. [IprMenenue
KHCJIOpOoJia

https://m.edsoo.ru/VJWB6A2RD

24

TemnoBoii 3 pext xummueckon
peakuuy, IOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMUYECKUX
peakusax

https://m.edsoo.ru/PNMKJZHKX

25

ToruBo (HedTh, yronb U MeTaH).
3arps3HeHne BO3ayXa, CHoCOObI
€ro MPeI0TBPAICHHS

https://m.edsoo.ru/USNY5UUW2

26

[IpakTuueckas padbora Ne 3 o
teMe «llomyuenue u cobupanue
KHCJIOPO/a, N3y4eHHE €T
CBOWCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemeHT u npocroe
BenrecTBo. HaxoxxneHnue B
MIpUpoIe

https://m.edsoo.ru/\WD392ACWB

28

Pu3nyecKne U XUMHUYECKHE
cBoMcTBa Bopoposa. [Ipumenenue
BOZOpOJa

https://m.edso0.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

IlonsTre 0 KMCIIOTaX M COJIAX

https://m.edsoo.ru/TMWNIVC43

30

CrocoOBI IoTy4eHus BOZOPOa B
nabopaTtopuu

https://m.edsoo0.ru/C9TO9UCIP

31

[IpakTuyeckas padora Ne 4 o
teMe «llomyuenue u cobupanue
BOJIOPOZA, U3YUYEHHE €TO
CBOWCTB»

https://m.edso0.ru/SS3WAX33K

32

ModsipHbIii 00bEM Ta30B. 3aKOH
ABoraapo

https://m.edso0.ru/M3KS010DQ

33

Brrunciaenus o0bMa, KOJIMYeCTBa
BEILIECTBA ra3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH
00BEMY

https://m.edso0.ru/MXGOY304M

34

Brruncienus 00bEMOB ra3oB 110
YPaBHEHUIO PEAaKIMH HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

https://m.edso0.ru/9TQ8AXABY

35

dusnueckue 1 XUMHUYECKHE
CBOIICTBa BOJbBI

https://m.edsoo0.ru/7AOGFZK4R

36

CocraB ocHoBaHuil. [ToHsaTHe 00
WHJIUKaTOpax

https://m.edsoo.ru/IXB2W6I1VL

37

Bopa xak pactBopuTens.
HaCBIHIeHHBIe 1 HECHACBhIIIICHHBIC
pacTtBopbl. MaccoBast 1oJist
BELIECTBA B pacTBOpPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padbora Ne 5 o
teMe «lIpuroroBienue pacTBOpOB
C ONpPEEIEHHON MaCCOBOM J0JIEH

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

paCTBOpéHHOFO BE€OICCTBa»

39

Kontponbnas padora N2 mo teme
«Kucnopoa. Bonopoa. Boxa»

https://m.edsoo.ru/JM7935DRY

40

Oxcupl: cocTaB, Kilaccupukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[Tonyuyenue u xummudeckue
CBOMCTBA KHCJIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJIacCU(UKALINS, HOMCHKJIATypa

https://m.edsoo.ru/5U397HU5C

43

[Tonydenue u XuMu4ecKue
CBOMCTBA OCHOBAHUH

https://m.edsoo.ru/GD9A28ROE

44

KwucnmoTsr: cocras,
KJ1accuuKaims, HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK?7

45

HonyquI/Ie N XUMHUYCCKHUC
CBOMCTBA KUCIIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpeanue): HOMEHKIIATypa,
CIIOCOOBI MOJIYYCHH A, XUMUYCCKHEC
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTuyeckas padora Ne 6.
Pemrenune sxciepuMeHTATBHBIX
3a1a4 no teme «OCHOBHBIE
KJIaCChl HEOPTraHUIECKUX
COEIMHEHUN

https://m.edsoo.ru/58D13JF7V

48

FeHeTI/I‘-IeCKaSI CBA3b Me>1<)1y
KJIaCCaMH HEOPTaHUIECKUX
COEIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O06001IeHrEe 1 cUCTEMATU3AIIUA

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
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https://m.edsoo.ru/S7BUOEEYN

3HAHUU

50

KonTponbnas padbota Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX COeTMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble NONBITKH
KJIAaCCU(UKAIINY XUMUICCKUX
anemeHToB. [lonsTue o rpynmax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Iepnonnueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKUX deMeHToB JI. W.
Menpeneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuonsl, rpymnmsl, DOArPYIIIIbI

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenue aromoB. Coctas
aTOMHBIX siaep. M30Tomb!

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue >1eKTPOHHBIX
000JI04€K aTOMOB DJIEMEHTOB
[Tepuonnueckont cucremsl /. 1.
Menneneena

https://m.edsoo.ru/T95YNV8B2

56

XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA 110 ero MOJ0KEHHIO B
Ilepunonunueckoii cucreme /I. K.
Menpaeneesa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuogmueckoro
3aKOHa JJI Pa3BUTHUS HAYKU U
npaktuku. [{. 1. MenneneeB —
Y4EHBIN, TIEAAroT U TPpaXKIaHUH

https://m.edsoo.ru/SZD8XEQQP

58

PeseprubIil ypok. O6001IeHNE 1

https://m.edsoo.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
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https://m.edsoo.ru/SZD8XE00P
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CHCTeMaTH3aIlns 3HAHU /
Bcepoccuiickas npoBepouHas
paborta

Kontponbnas padora Ne4 o teme
«CtpoeHue atoma. XuMuyecKas

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
npoBepouHas padora
S

60 JICKTPOOTPHHATCILHOCTL aTOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHUYCCKHUX DJICMCHTOB

61 MNonuag xumMudeckas CBA3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAICHTHAA HOILAPHAA 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUNYCCKas CBA3b
K

63 OBAICHTHAA HEMOJIApHAA 1 https://m.eds00.ru/9YVR3FUXI
XUMHNYCCKas CBA3b

64 CreneHpb OKUCIIEHUS 1 https://m.edso0.ru/RA6CVXM66
0 -

65 KHCTHTEIBHO 1 https://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBUTEIIbHBIC PEAKIINU

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
PesepubIil ypok. O6006111eHIE 1

67 CHCTEMATHSAIIA SHARIH IO TEME 1 https://m.edsoo.ru/ARH7M35NF
«Ctpoenue aToMa. XUMHUYECKast
CBSI3b»
P i . 00600

68 C3CPBHBIM YPOK ° IVHeHHe " 1 https://m.edsoo.ru/7TDNRBZ948
CHUCTEMATHU3ALU 3HAHUMN

OBLIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtposabubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHHUH

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

[lepuoauueckuii 3aK0H.
[Tepuonnueckas cucrema
XUMHUYECKUX d1eMeHTOB JI. 1.
Mengeneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKUX DJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOpraHMYECKUX
BEIIECTB

https://m.edsoo.ru/WTO1IWRA20

Bunsl xuMu4eckon CBA3M U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnas padora Nel o
teme «IloBTOpeHnEe 1
yri1yOJieHre 3HaHUIH OCHOBHBIX
pa3zenoB Kypca 8 kiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanmst XuMmuaeckux
PpeaKIui 1o pa3InYHbIM
MpU3HAKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsatue o ckopoctu
XUMHU4YECKOU peakuuu. [Tonstue
0 TOMOT€HHBIX U TE€TEPOTr€HHBIX
peaKIusax

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[TonsiTHE 0 XUMUYECKOM
paBHOBecuu. DakTOpHI,
BIIUSIOIIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOT O
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCITUTENBHO-
BOCCTAHOBUTEJIHHBIC PEAKITHH

https://m.edso0.ru/648V11026

10

Teopust 2JIEKTPOTUTHICCKOM
muccormanmu. CUIIbHbIE U
cia0bble AJICKTPOIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHble ypaBHEHHsI peaKIIHii

https://m.edsoo.ru/\VN2SBIN1R

12

XUMHYeCKHE CBOMCTBA KHUCIIOT 1
OCHOBaHHI B CBETE
npeJIcCTaBIeHUH 00
ANEKTPOIUTUYECKON
JHUCCOLUAIIH

https://m.edsoo.ru/8HH81YVXI

13

XUMHYECKUE CBOMCTBA COJIEN B
CBETE MpeACTaBlIeHUI 00
3JIEKTPOJIATHYECKOM
JUCCOLMAIINU

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTHE O TMAPOSIU3E COJIEH

https://m.edsoo.ru/9JFRAVESW

15

O00011eHNE U CUCTEMATHU3AIINAA
3HAaHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpaxkTrueckas padota Ne 1.
«Pemienne skcriepuMeHTATBHBIX
3a7a4»

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponshas padora Ne2 no

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
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https://m.edsoo.ru/9RKLZDNUX

TeMe «IJICKTPOTUTHUSCKAS
IHCccolHalnsa. XUMHYECKHE
pPEeaKIMK B PacTBOPax»

18

OO61mas xapakTepucTHKa
rajoreHoB. XUMHYECKHE
CBOICTBa Ha IIPUMEpPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. ComnsiHast
KHCJIOTAa, XUMHUYCCKUEC CBOﬁCTBa,
MMOJIYy4CHHEC, IPUMCHCHUC

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padora Ne 2 mo
teMe «lloydenue conssHoN
KUCJIOTBI, U3y4eHHUE €€ CBOICTBY

https://m.edsoo.ru/PVEXIYWEG

21

Berarcnenus mo ypaBHEHUSM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
HN30BITKE

https://m.edsoo.ru/4BI5HO70F

22

OO61as xapakTepucTuKa
a1eMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHbsie MOIUGUKALIAN
cepbl. Haxoxenue cepsel u eé
COEIMHEHUH B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBoaopoji, CTpoeHHE,
busznyecKue U XUMHUECKHE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcunpl cepol. CepHas KUCIOTa,
bu3HYecKue 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUECKUE PeaKLUy, JIeKaI1e
B OCHOBE ITPOMBIIIJICHHOTO
c1oco0a Moxy4eHus CEpHOI
KUCJIOTBL. XUMUYECKOE
3arps3HEHUE OKPYXKaroIei
Cpezibl COeIMHEHUSIMU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienne MaccoBOU 10U
BBIXO/Ia TPOyKTa peaKiuu

https://m.edsoo.ru/HSJE186WN

28

OO11as xapakTepucTHKa
31eMeHTOB VA-rpymibl. A30T,
pacipocTpaHeHHe B IPUPO/IE,
bu3nyeckrue 1 XUMUUYECKHE
CBONCTBa

https://m.edsoo.ru/WAHRMB976

29

AMMHUak, ero Gpu3NYECKue u
XUMHYECKHE CBOMCTBA,
MIOJIy4YEHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[IpakTryeckas padora Ne 3 o
teme «llonyuenne ammuaxka,
W3yYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHCIO0Ta, €€
busznyecKue U XUMHUECKHE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30Banne HUTPATOB U
CoJIell aMMOHUS B KaUECTBE
MUHEPATBHBIX YIOOPEHHI.
XUMHUYECKOE 3arpsA3HEHUE
OKpYKaroIle cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxeun pocdopa (V) u

https://m.edsoo.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

dbocdopHas KUCIoTa,
bu3nvecKrue U XUMUYECKHE
CBOWCTBA, MOJTyYCHHE

34

Hcnonb3oBanue ¢pocdaToB B
Ka4eCTBE MHUHEPATBHBIX
ynoOpeHuit. 3arpsisHeHue
PUPOTHOH cpenbl pocdaramu

https://m.edsoo.ru/UAZ3HU6G5V

35

Yrnepon, pacipocTpaHeHue B
npupoie, GU3NISCKUE U
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
(Gu3rYeCcKre U XUMHYCCKUE
CBOICTBa. DKOJIOTHYECKUE
npoOIeMbl, CBS3aHHBIE C
okcuzom yriepona (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYrospHasg KACIoTa U €€ COJIn

https://m.edsoo.ru/OHQHDG6IPA

38

[Tpaktuyeckas padora Ne 4 o
teMme "[lonydyenue yriekuciaoro
ra3a. KauectBeHHast peakius Ha
KapOoHaT-noH"

https://m.edsoo.ru/G2HZXQGCS8

39

HCpBOHa‘{aJILHLIC MIOHSATHS 00
OpTraHU4YCCKUX BCUICCTBAX KaK O
COCAMHCHUAX YTJICpOda

https://m.edso00.ru/30T12109Z

40

erMHI/Iﬁ 1 €ro COCAUHCHUA

https://m.edsoo.ru/75JXNHO0I8

41

[TpakTrueckast paborta Ne 5.
PeHIeHI/Ie BKCHepI/IMeHTaIH)HI)IX
3a7ad4 mo reMe «BaxkHelume
HEMETAJUIBI ¥ UX COEIUHEHHUSI

https://m.edsoo.ru/O7ES8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
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42

Kontposbnas padora Ne3 mo
TeMe «BaxkHenre HeMeTallIbl U
X COEIUHEHUS»

https://m.edso0.ru/S85J9UGH3

43

OO0was xapakTepucTHKa
XUMHUYECKHUX DJIEMEHTOB —
MeTaJII0B. MeTraminyeckas CBA3b
U METaJIJIMYECKas
KPUCTAJUINYECKasl pELIETKA.
duznyecKue CBONCTBA METAIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XMMHYECKUE CBOWCTBA
METaJIJIOB. DJIEKTPOXUMUYECKUI
PAL HAIPSDKEHUN METAIIIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61mue crnocoObl MOTyYeHUs
MeTauioB. CIutaBel. BerancieHus
M0 YPaBHCHUSM XUMHUYECKHIX
pEaKUHii, €CIIN OJIUH U3
PEareHTOB COACPKHUT MTPUMECH

https://m.edso0.ru/G54GDQI2D

46

ITonsaTue o KOppO31Hu METAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

[llenoynbIe METAILITBI

https://m.edsoo.ru/X1B4BPUW2

48

OKCI/I,[[BI U TUAPOKCHUIBI HATPUA U
KaJius

https://m.edsoo.ru/Q4DX0G3U9

49

[llenoyno3eMeNbHBIC METAIIIIBI —
KaJBIIUA U MarHui

https://m.edsoo.ru/REOCDY0K6

50

Baxxneiimme coeITHHEHU
KaJIbIAA

https://m.edsoo.ru/CJR96CMZA

51

O000111eHUE U cUCTEMATHU3ALHAS
3HAHUU

https://m.edsoo.ru/O5PXGG1BE

52

JKEcTKOCTE BOIBI U CIOCOOEBI €€

https://m.edsoo.ru/WFMBFTTTP
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yCTpaHeHUs

53

[IpakTuueckas padora Ne 6 mo
TeMme "JKECTKOCTh BOJBI U
METO/Ibl €€ yCTpaHEeHUs "

https://m.edsoo.ru/NFIROKB8J

54

ATOMUHUN

https://m.edso0.ru/9Z2J8RD1TV

55

AmMdoTepHbIe CBOHCTBA OKCHA U
THJIpOKCUIA

https://m.edsoo.ru/NI5K110J5

56

Kemneso

https://m.edsoo.ru/F20NJR5SR

57

Oxkcupl, THAPOKCUIBI U CONTU
xenesa (I1) u sxenesa (I1I)

https://m.edsoo.ru/IRTUBLAMP

58

O00011IEHNE U CUCTEMATU3 AL
3HAHUHI

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuyeckas padora Ne 7.
Pemenne sxcniepuMeHTaIbHBIX
3a71a4 1o TeMe «Bakuelimnine
METAJUTBI U UX COSNHEHUS

https://m.edsoo.ru/ZN7G0QSMX

60

Briuucnenus no ypaBHeHUsIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
M30BITKE U COJAEPKUT
npuMecH. Beraucnenus
MacCOBOM J0JU BbIXOJa

MPOJYKTa Peakluu

https://m.edsoo.ru/AYD2HES5IY

61

O00011IeHUE U cUCTEMATHU3ALUAA
3HAHUU

https://m.edsoo.ru/B8T9VTKOP

62

KonTtponsnas padora Ne4 no
TeMme «BaxHeHIe MeTaliIbl i
UX COEIUHEHUI

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
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https://m.edsoo.ru/703C804GN

BCH_IGCTBa " MaTC€puajbl B

63 . 1 https://m.edso0.ru/OF132JMT0
[IOBCEIHEBHOMN KU3HU YeJIOBEKA

64 XUMHHECKOC 3arpA3HCHHC 1 https://m.eds00.ru/9ANGYE YO
OKPY KaroIIel Cpe/ibl
P

65 O/Tb XHMUI B Peticri 1 https://m.eds00.ru/18Q203Y 28
9KOJIOTHYECKUX MPOoOIIeM

66 PescpBHBIi ypok. 06061“116}1“6 1 1 https://m.edsoo.ru/DT1BAS5U4
cUcTeMaTU3als 3HaHUMI

67 Peseprbiit ypok. O606IvueHHe 1 1 https://m.edso00.ru/P52TIZNXV
cCUucreMaTni3anda 3HaHUN
PesepBurliit ypok. O60011€eHNE U

68 . 1 https://m.eds00.ru/TMK36TJZG
cUcTeMaTU3als 3HaHUI

OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJBHOMN ITPOTPAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaTbl 0OCBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmMsbI OCHOBHOT'O o01Iero 06p330BaHI/Iﬂ

1

ITo Teme: ((HepBOHaan'ILHbIe XUMHNYCCKHUC ITOHATHA»

11

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX IMMOHSATHI: aTOM, MOJIEKYIIa,
XUMHYECKHI 2JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOHAs ¥ HEOAHOPOJIHAS), BAJIEHTHOCTh, OTHOCHUTEIIbHAS
aTOMHas M MOJIEKYJIIpHash Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsT Macca, MaccoBas JOJs XUMHYECKOrO DJJEMEHTa B
COE/IMHEHHH, MOJISIPHBIN 00BEM, XUMUYECKas peakius,
KIacCUPUKAIMS ~ PEaKIUi:  peakluu  COCIWHEHHUS,  pPeaKIuu
pa3NoKeHUsl, peaklHUd 3aMelIeHHs, peakluu oOMeHa, 9K30- U
SHJOTEPMUUYECKHE PEaKIMH, TEIUIoBOM 3(h(EKT peakiuu, pacTBop,

MaccCoBas O0Jid BEIICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC

1.2

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XWUMHYCCKHUX TIOHATHI W

MPHUMCHATH OTU MMOHATUS IPHU OITMCAaHWUN BCIICCTB U UX HpeBpaHIGHI/II\/II

13

HCIIOJIb30BATh XHUMUYCCKYIO CHMBOJIUKY IUJId COCTaBJICHUSA (I)OpMyJ'I

BCIICCTB U ypaBHCHI/II‘;I XHUMHUYCCKUX pCaKI_II/Iﬁ

14

PaCKpbIBATH CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCUICCTB,
IMOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO  Y4Y€HHA, 3aKOHa

ABorajipo

15

OIIpCALIIAATh BaJICHTHOCTH aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

1.6

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PpPCaKIUU (HO qucily Hu COCTaBy

Y4acTBYIOLIUX B PEAKIIMH BEILLECTB, 110 TETJIOBOMY 3D (DeKTy)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYJISAPHYIO U MOJSPHYIO MAaccChl

BEIIECTB




18

BBIUHCIISATH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa Mo Qopmylie

COCIIMHEHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl TO3HAHUS — HAOJII0ACHHE,
U3MEpEeHUe,  MOACTUPOBaHME,  OKCIHEPUMEHT  (peajbHbIi U

MBICJIEHHBI )

Ilo Teme: «Bakueiimme MpEaACTAaBUTCIIUM HCOPraHUYCCKNX BECIIECCTB»

2.1

PaCKpbIBAaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OIPCACIIATh IMPUHAJIICIKHOCTL BCIHICCTB K OHp@IIeHéHHOMy KJ1accy

coequHeHui 1o popmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh  (OMHMCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BEIIECTB Pa3jIMYHBbIX KJIAcCOB, MOATBEpPXKAas OMHCAHHE MpPUMEpaMu

MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIUN

2.5

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OT HX
KauCeCTBCHHOI'O COCTaBa, BO3MOXKXHOCTU IIPOTCKAHUA XHUMUYCCKHUX

npeBpameHm‘/’I B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeoBaTh IpaBWJIaM IIOJb30BAaHUS XHMHUYECKOW TIOCYIOHM H
1a00paTOpHBIM 000PY/IOBAaHHEM, a TaK)Ke MpaBUiIaM OOpaIleHUs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKLUHUSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM pacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATH U MPOBOJIUTH XUMHUECKHUE SKCTIEPUMEHTHI 110
pacro3HaBaHUI pacTBOPOB IIEIOYEM M KHCIOT C IIOMOIIBIO

WHIUKATOPOB (JIakMyc, peHoaTaNenH, METUIIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH

I[To Teme: «llepuomnueckuii 3akoH u Ilepuomnueckas cucrema
xumuueckux snemeHtoB [[. M. MengeneeBa. CTpoeHue aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkumn»

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XWMHYECCKHUX HOHATHH: AApO aTroma,
AJICKTPOHHBIA CJIOW aToMma, aTOMHasi OpOuTal b, paguyc aroma,

XUMHYCCKad CBA3b, MOJSPHAA KW HCIOJIKIPHAA KOBAJICHTHAsA CBA3b,




OJICKTPOOTPULATCIIBHOCTh, HOHHAasd CBA3b, HWOH, KaTHOH, AaHHUOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/IL[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OIKCBIBAaTh M XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuognueckoi
CHUCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3jin4yaTh IOHATHS «IJIaBHas
noarpynna (Arpymnma)y u «mobounas mnoxarpynma (brpymma)y,

«MaJIple» U «OObIIHEY IEPUOJbI

3.4

packpeiBaTh cMbica Ilepuoamueckoro 3akona [[.M. Menneneesa:
ACMOHCTPpHUPOBATH NOHUMAHUC HCpHOI[H‘-IGCKOfI 3aBHCHUMOCTH CBOMCTB
XUMHUYECKHX DJJEMEHTOB OT uX TmoloxeHus B Ilepuomudeckoit

CUCTEMC

3.5

COOTHOCHUTB O603Ha‘IeHI/I${, KOTOPBIC HUMCIOTCA B Ta6J'II/II_[e
«HepI/IOI[I/I‘leCKaH CUCTCMA XUMHNYCCKUX 3JICMCHTOB HI/I MenneneeBay
C YHCJIOBBIMU XapPAKTCPUCTHKAMH CTPOCHHUA aTOMOB XHMHUUYCCKHUX
3JICMCHTOB (COCTaB U 3apsaa  saapa, 0611_[66 YHUCIIO

AJIEKTPOHOB U PACIIPENIEICHHUE UX 110 3JIEKTPOHHBIM CII0SIM)

3.6

OIpCACIIATh CTCIICHb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUIX

3.7

OMPCACIIAATE BUL XHUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaﬂ) B

HCOPTraHNYCCKUX COCANMHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «BemmecTBo U XUMUYECKAs] pEAKIUSD)

11

pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHX TIOHSTHIA: pPacTBOp,
AJIEKTPOJMTHI, HEIIEKTPOJIHTHI, DJIEKTPOIUTHYCCKAS JHCCOIUAIIHS,
peakiMy MOHHOTO OOMEHa, KaTaiau3aTrop, XUMHUYECKOE paBHOBECHE,
oOpaTumblie u HEoOpaTHUMBbIe peakuuu,
OKHCIIUTETbHOBOCCTAHOBUTEbHbIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBHTENIb, OKHCIIEHHE ¥ BOCCTAaHOBJICHWE, AaJUIOTPOIIHS,
aM(pOTEepHOCTh, XHMHYECKass CBs3b  (KOBAJCHTHAs, HOHHAs,

MeTaJlJIn4ecKas), KpHUCTaUIMYecKas pemeTKka, CIUIaBbl, CKOPOCTh




XUMHYECKOHN peaKkuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHYCCKUX MMOHATHI U

MIPUMEHATH OTU IMOHATHUS ITPH OIIMCAaHHUH BEIIECTB U UX npeBpameHHﬁ

13

COCTaBJISITh YPaBHEHUS 3JCKTPOIUTHUUYECKON TUCCOLMALUU KUCIOT,
miesioued M cojiedl, MOJHBIE M COKpAlIEHHBbIE YpaBHEHHUS pEaKIHii

HOHHOro 00OMeHa

14

PaCKphIBaTh CYHIHOCTHh OKHCIHUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ

IIOCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O 0anaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUH

Ilo Ttemam: «HemeTamnel um uX COCAMHCHUA» U «MeTtannel U HX

COCOAUMHCHUA»

2.1

XapakTepU30BaTh (OMUCHIBATH) 00IIME U CICIU(PUIECKUE XUMUUECKIE
CBOMCTBAa TPOCTBIX W CJIOXKHBIX BELIECTB, MOJTBEPXkAasi OIMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX

XMMHYECKUX PEAKLIUMA

2.2

COCTaBJISITb YpPaBHCHHUA peaxunﬁ, MMOATBCPIKAAIOIUX CYIICCTBOBAHUC

TCHETHUYCCKOM CBSI3U MCXKAY BEIIECTBAMHU PA3JINYHBIX KJIIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUH,
BO3MOXHOCTH IPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3/IMYHbIX

YCIIOBUSX

24

CJICAOBAThb  IIpaBUJIaM  IIOJIb3OBAHUA XUMHYECKON HOC)’,[[Oﬁ u
J'Ia60paTOpHBIM 060py,I[OBaHI/ICM, a TaKKC IIpaBUJIaM O6paIlIeHI/I$[ C
BCIICCTBAMHU B COOTBETCTBUM C HUHCTPYKOUAMHU 110 BBIIIOJIHCHUIO
J'Ia60paTOpHBIX XUMHUYCCKUX OIBITOB IO IHMOJYUYCHUIO U CO6I/IpaHI/II-O

ra3o00pa3HbIX BELIECTB (AMMHUAKa U YTJIEKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIUH, MOJITBEPXKJAIOUINE KauyeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauja, kapbonar, ¢Qocdar, cuimkar, cynbdar,
THJIPOKCUANOHBI, KaTHOHBI aMMOHUS, MOHBI W3yYCHHBIX METaJlIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB

ITo Teme: «XuMHUS 1 OKpyX)aromias cpeaa»

3.1

pacKpbIBaTh  CMBICI OCHOBHBIX XuUMHYeckux moHstui: [IJIK

BCIICCTBA, KOPPO3UA MCTAJIJIOB

3.2

NPUMCHATH OCHOBHBLIC OIICpallun MBICIIMTEIbHOM JACATCIIPHOCTH —




aHalM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTeMAaTHU3aIUIo,
BBISIBJICHHE IPUYUHHO-CJICICTBEHHBIX CBSI3CH — /I M3y4eHUSI CBOMCTB
BCIICCTB U XHMHUYCCKHUX peaKHHfI; eCTCCTBeHHOHay‘IHBIe METOAbI
MO3HAHUS — HAOJIOJICHUE, HW3MEpPCHHE, MOJCIUPOBAHHE,

SKCHEPUMEHT (peaIbHbIN U MBICJICHHBIN)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT COiePKAHMS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKAa. XHMMHS B CHCTEME HayK.
Tena u BemectBa. dusnmyeckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE

BCIICCTB

12

ITonsaTue o MeToax MO3HAHUS B XMUMUM. YUHCThIEC BEIIECTBA U CMECH. CriocoObl

Pa3aciICHUA cMmecer

13

ATOMBI © MOJICKYJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XHUMHUYECKHX

251eMeHTOB. [IpocTble U Cil0KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14

XumMuueckas (bopMyna. BaneHTHOCThP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENLHAS aTOMHasd Mmacca.
OrtHocutenpHas MOJICKYJIsIpHas Macca. MaccoBas 701 XMMHYECKOTO 3JICMEHTa

B COCIMHCHNHA

15

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IMHUI BemlecTBa. Pacuérsl mo ¢opmynam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

dusznyeckne M XMMUYECKUE SBICHUA. XHUMHUYECKas peaKknusa nu eé IIPpU3HAKH.
3akoH COXPAaHCHUS MAaCChl BCHICCTB. XHMUYECKHUE YpaBHCHMU. KHaCCI/I(I)I/IKaI_II/ISI

XUMHUYECKUX peaklnii (COeAMHEHUs], PA3JI0KEHUS, 3aMEIICHNs], OOMEHA)

1.7

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKON MOCYI0H, ¢ paBUIaMU
pabotel B saboparopuu u mpuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM
0o0OpyJIOBaHWEM, HW3yUeHHE W OIUCaHWe (QHU3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEILECTB, HaOM0IeHHEe (PU3HUeCcKuX (TUIaBJICHUE BOCKA, TasTHUE
Jb/Ia, pacTHpaHHWe caxapa B CTYNKe, KHIEHHE W KOHJCHCAIlUS BOJBI) W
XUMHUYECKHX  (TOpeHHe  CBeYM, MPOKAIMBAHUE METHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTOM) SIBIIGHWW, HAOMIOJCHWE W OINMUCaHUe
NPU3HAKOB MPOTEKaHWA XUMHMUYECKMX peakuuid (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUIOM OapHsi, pa3iokKeHne THIPOKCHIA
meau(Il) mpu HarpeBaHWM, B3aUMOJCHCTBHUE Kejle3a C PACTBOPOM

comu meau(Il), nzydenne crmocoOoB pazneneHus cMeceil (C MOMOIIbI0 MarHuTa,




(¢bunbTpoBaHUE, BBIMTAPUBAHKE, TUCTUIUIAIMS, XpoMarorpadus), mpoBeaeHUe
OYHMCTKH ITOBAPEHHOH COJIM, HAOIOICHUE U ONTMCAHHUE PE3YJIbTATOB MIPOBEICHUS
OTBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOeJen

MOJIEKYJI (IIIApOCTEPIKHEBBIX )

Baxwuerinme npeacTaBuTeIM HEOPraHMYECKUX BEILIECTB

2.1

Bosnyx — cmech razos. CocraB Bozayxa. Kucnopong — aneMeHT M mpoctoe
BemlecTBo. HaxokneHnue kuciopoaa B mnpupoze, Gu3NYecKue U XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunwl. [Ipumenenue kucimopoaa. CrocoOsr
MOJIyYEHHUsl KHUCJIOpoAa B Jaboparopuu M MPOMBIIIIEHHOCTH. KpyroBopoT

Kucsopoza B npupoze. O30H — aioTponHas MoAu(UKaIHs KUCIOpoaa

2.2

TennoBoii 3 PexT XuMHUIecKoi peakluy, TEPMOXUMHYECKHE YPaBHEHHsI, K30~
Y SHJO0TEPMUYECKHE peakiuu. TOIIMBO: yrojib U MeTaH. 3arpsi3sHeHUE BO3/yXa,

YCUJICHUC ITAPHUKOBOT'O 3(1)(1)6KT3, pPa3spymieHue 030HOBOT'O CJI0A

2.3

Bomopon — anemeHT u mpocToe BemiecTBO. HaxoxaeHue Bogopoia B IPUPO/IE,
¢u3nueckue M XMMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI MOTYYECHHUS.

Kucaote! u conu

2.4

MoutsipHbiii 00BEM ra3oB. Pacuérsl 1o XMMHUUECKUM ypaBHEHUSAM

2.5

dusnyeckue cBorcTBa BoJibl. Boaa kak pactBopureins. PactBopsl. HackiieHHbIE
Y HEHACBHIILIEHHBIE PAaCTBOPBI. PaCTBOPMMOCTH BellecTB B Bojie. MaccoBasi 10714
BEIlECTBA B pacTBope. XUMHUYECKHe CcBoMcTBa BOJbl. OcHOBaHus. Poub
pacTBOpPOB B MPUPOJIE U B KU3HU YeJIOBEKAa. KpyroBopoT BOJbl B MPHUPOJIE.
3arpsis3HeHUE NOpUPOAHBIX BoA. OxpaHa M OYHMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanus wneopranmueckux coeauHeHuid. Oxcuasl. Krnaccuduxarms
OKCHJIOB: cojeoOpa3yomiue (OCHOBHBIE, KHUCIOTHBIE, amQOoTepHbIe) U
HeconeoOpa3yromue. HomeHnknarypa oxcuaoB. DPU3NYECKHE U XUMHUECKUE

CBOMCTBa OKCH/IOB. HOJ'Iy‘-IeHI/IC OKCH 0B

2.7

OcnoBanms. Knaccudpukaiust ocHoOBaHMU: HIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHkiaTypa ocHoBaHMi. PU3HUECKHE U XUMUYECKHE CBOMCTBA

ocHoBanuil. [TomydyeHne ocHOBaHUN

2.8

Kucnotsl. Knaccupukauus kucnor. Homenkinarypa kucinor. ®usznueckue u
XUMHYECKHEe CBOMCTBa KHCIOT. Psan axktuBHOcTH MeTainoB H.H. bekerosa.

[Tonyuyenue xkucnor

2.9

Comu. Homenxiarypa coneil. dusnueckue M XMMHUYECKUE CBOMCTBA COJIEH.

ITonyuyenue conen




2.10

I'emeTnueckas CBA3b MCXKIY Ki1aCCaMH HCOPraHUYCCKUX COCI[I/IHeHI/II\/'I

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COAECpKaHU
KHUCIOPOAa B BO3JyXe, IMOJydeHHE, COOMpaHHE, pacllO3HABaHHE U HM3Y4ECHUE
CBOWCTB KHCJIOPOJa, HAOIIOA€HUE B3aUMOJCHCTBUS BELIECTB C KUCIOPOAOM U
yCJIOBUSI BO3HUKHOBEHUS M MPEKpAIIEHUs ropeHus (11okapa), 03HaKOMJIEHHUE C
o0Opa3llaMud OKCHJOB U OINHUCAaHME HUX CBOMCTB, NOJYy4YeHHE, COOMpaHHE,
pacrno3HaBaHUE€ M H3y4EHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJECHCTBUE
Bozopoza ¢ okcusioM menu(Il) (Bo3MOXKHO HCIONIB30BAaHKUE BHIEOMATEPUAIIOB),
HaOmozeHne oOpas3loB BEIIECTB KOJIWYECTBOM | MOJIb, HCCIEIOBaHHE
0COOEHHOCTEM pacTBOpPEHHUs BEIIECTB C pPAa3JIMYHON  PpacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAcCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeTaulaMH (HATpUEM U KaJlbL[UEM)
(BO3MO’KHO HCIIOJIB30BAaHHE BHJICOMATEPUANIOB), OIPEAEICHUE pPAcTBOPOB
KUCIOT M IIeJIoYed C IOMOUIbI0 HMHIUKATOPOB, MCCIEN0BaHUE OOpa3loB
HEOPraHUYECKUX BEUIECTB pa3JIMYHbIX KJIACCOB, HAOIIOJCHUE W3MEHEHUS
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEIOYEH, H3y4YeHHE
B3aumojeiictBus okcuga menu(ll) ¢ pactBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJlJIaMH, PEaKIMi HEUTpaIn3alyH, OJTy4eHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHCHHE OJHOTO MeTajula JpYyrdM U3 pacTBOpa COJIM, pEILICHHE
9KCIIEPUMEHTAIBHBIX 3a/a4 N0 TeMe «BakHeWInue KJ1acCchl HEOPraHMYECKHX

COETMHEHUN

[Iepnonnueckuit 3akoH u [lepnoanyueckas cucreMa XUMAYECKHUX YJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIHEHO-

BOCCTAaHOBUTCIIbHBIC PCAKITNU

3.1

[TepBbie MONBITKY KJIacCU(PHUKAITIN XUMUUYECKUX dNIeMeHTOB. [ToHsATHE O rpymmax
CXOIHBIX 2JIEMEHTOB (IIEJIOYHBbIC U IEI0YHO3EMENbHbIE METaJIbl, TalIOTEHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT amdOoTepHBIC

OKCHUIBI U TUAPOKCHIBL

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cucremMa XMMAYECKUX deMeHToB J[. 1.
Menpeneesa. KopoTkonepuoaHas u JyimHHONIeproaHas ¢popmel [lepuoamueckoit
cucteMbl xumuueckux anemeHToB J[.MI. MenneneeBa. Ileproasl u  rpynmsl.
@U3NYECKUI CMBICI MOPAIKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpymibl 3JIEMCHTA

3.3

Crpoenne aromoB. CoctaB aromMHbIX siaep. M3oronsl. DnekTponsl. CTpoeHue

AJIEKTPOHHBIX  000JI04eK aroMoB TepBbIX 20 XHMMHUYECKHMX HIIEMEHTOB




[Tepuonuueckoit cucremsl .M. MenaeneeBa. XapakTrepucTUKa XUMHUYECKOTO

3JIEMEHTA 110 ero noJioxkeHuto B [lepuoanueckoit cucreme [1.1M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJnyca aToOMOB XHMMHYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKMX CBOWCTB MO TpyNmaM U IepUuoaam.
3nauenue Ilepuonuueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUsl Hayku WU npaktuku. [[.UW. MennaeneeB — y4€HbI U

I'paXXJIaHUH

3.5

Xumuueckass cBs3b. KoBasieHTHass (mosisipHasi M HEMOJSIpHAsi)  CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUECKHUX 31eMeHTOB. loHHas CBS3b

3.6

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHHEIC pCaKkuru. HpOHGCCBI

OKHCJICHHS U BOocCTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIN

3.7

XUMHUECKUH S3KCIIEPUMEHT: H3y4deHHe OO0pa3lloB BEIIECTB METALUIOB MU
HEMETAJIJIOB, B3aMMOJACHCTBHE THIPOKCHJA LIMHKA C PacTBOpaMH KHCIOT U
LIEJI0Y€EH, NMPOBEJCHUE OINBITOB, WUIIOCTPUPYIOIIUX IPUMEPBI OKHACIUTEIBHO-

BOCCTAaHOBHUTCIBbHBIX peaKI_II/Iﬁ (I‘OpCHI/Ie, pC€aKIuu Pa3IOKCHUA, COCI[I/IHGHI/ISI)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

BemiecTBo 1 XuMHUecKas pcaKnu. HOBTOpeHI/Ie

11

Ilepnonnueckuii 3akoH. [lepuoanueckas cucrema XuMHU4eCKUx 3yieMeHToB /[ 1.
MengeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOMCTB
XAMHYECKHX DJJIEMEHTOB TNEPBBIX TPEX MEPUOAOB, KM, KaldbLUUS W X
COEIMHEHUN B COOTBETCTBUHM C IOJIOKEHHEM JJIEMEHTOB B llepuoamueckon

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BHABl XUMHYECKOM CBS3U. THUNBI KpHUCTaNIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEHIETKH
U BUJa XUMU4eckoil cBsa3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BeUIeCTB (MEXAYHapoAHAsi U TpUBHAJbHAs). XUMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCSIIMXCA K Pa3IM4HBIM  KJIAaCCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYICCKHUX BCIICCTB

13

Knaccugukaius XuMHUUeCKUX peakuii Mo pa3IuuHbIM MpU3HaKaM (110 YUCIYy U
COCTaBy YYacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEmIoBOMY 3(¢ekTy, 1o

N3MEHEHMIO CTEIICHESH OKHCIICHHS XHMHYCSCKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




0 y4YacTUIO  KaTajam3aropa). ODK30- U  OHAOTEPMHYECKHE  pEaKIInH,

TEPMOXHUMHUYECKHE YpaBHEHUS. [IOHATHE O CKOPOCTH XMMHUUYECKON PEaKLIUU

14

[Tonstne 00 OOpaTHMBIX M HEOOPATHMMBIX XMMHUECKUX peakuusx. [loHsrtue o
TOMOTEHHBIX M T€TEPOreHHBIX peakuusax. [IoHsITHe 0 XMMUYECKOM PaBHOBECHH.
dakToppl, BIMAIOMIME HAa CKOPOCTh XHMHYECKOW pEaKIMHd M IOJ0KCHHE

XUMHYCCKOTI'O paBHOBCCHA

15

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLUH,  JJIEKTPOHHBIA  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUH C HCIOJIb30BAaHUEM METOja

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 2MEKTPOIIUTUYECKON IUCCOLMALUN. DJIEKTPOIUTHI U HEIIEKTPOJIATHI.
Karnonsl, aHnOHbI. MeXaHU3M JUCCOLMALMYU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMHu4Yeckor cBsi3u. Crenenp aucconuanuu. CHiIbHBIC U Cla0ble HIIEKTPOJIUTHL.
Peakiun nMoHHOro oOMeHa. YCiOBUS NPOTEKaHUs PeakLUil MOHHOIO OoOMEHa,
IIOJIHBIE W COKpALIEHHBbIE HOHHbIE ypaBHEHMs peakuui. CBoiicTBa KHCIIOT,
OCHOBaHMH U coJell B CBeTe MpPEJICTaBIEHUH 00 3IEKTPOIUTHUECKON

Jucconuanuu. KadgecTBeHHEBIE p€aKuu Ha NOHBI. ITonsTue o TuapoJImn3e coJer

1.7

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMIIEHHE C MOJCIAMH KPUCTAINIMYECKUX
pEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB W HeMeTasioB (rpadura u
ajiMaza), CJIOKHBIX BELIECTB (XJIOpUIa HATpHs); MCCIelOBaHHE 3aBUCHUMOCTHU
CKOPOCTHM XHMHYECKOM peakluuu OT BO3ACHCTBUS pa3IUYHBIX (PaKTOPOB;
UCCJIENOBAHUE  DJIEKTPOIPOBOJHOCTH  PacTBOPOB  BEILIECTB,  IIpolecca
JUCCOLMALMU  KUCJIOT, MIejaoYel u  conedl  (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEpPHUAIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
NpOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJEIEHUE Ta3a,
o0pa3oBaHHE BOJIbl); OMNBITOB, WIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKUUi (FOpeHHe, peakuu pa3ioKeHUs, COCAUHEHHS);
pacro3HaBaHUE HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIUN

Ha MOHBI; PCIICHUEC OKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel 1 UX COeAUHEHUS

2.1

OOmas  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHre u pusndeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKUE CBOWCTBA Ha TMpUMEpPE XJopa
(B3auMoOJeHCTBHE C METajylaMHd, HEMeTalllaMH, IIeJo4yaMu). XJIOPOBOJIOPO.

CosiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YE€HHE, MpUMEHEHUe. [lelicTBre




XJIOpa ¥ XJIOPOBOJIOPOJAa Ha OPraHMU3M 4YejoBeka. BakHeiine XJIopuabl U UX

HAaXO0JICHUE B IIPUPOJIC

2.2

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIC CTENEeHU OKucieHus. CtpoeHne u GpusnuecKkue CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOIU(PHKAINN
KHCJIOpO/a W cepbl. XUMHUYECKHe CBoWcTBa cepbl. CepoBOOpOJ, CTPOEHHE,
dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK NpPEICTaBUTEIN
KHUCJIOTHBIX OKCHIIOB. CepHas KUCIOTa, (PU3NUECKUE M XMMUYECKHE CBOWMCTBA
(oOmue Kak MpeacTaBUTENs Kilacca KUCIOT W crenuduueckue). XUMHUYECKUE
peakuu, JeKalue B OCHOBE NPOMBIIIICHHOTO Croco0a IMONyYeHHs CepHOU
kucnothl. [Ipumenenue. Comu cepHOW KHCIOTHI, KayeCTBEHHAsl peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCAMHEHUN B MPHPOJE. XUMHUECKOE
3arpsi3HEHUE OKPYXKAKOIIEH Cpelbl COCTUHCHUSMHU Cepbl (KHCIOTHBIC JOXIIH,

3arps3HEHUC BO3JyXa U BO,Z[OéMOB), CIIOCOOBI €TO MpCA0TBpAICHUA

2.3

OOmass xapakrtepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUs. A30T, paCIIpOCTPAaHEHUE B IIPUPO/IE,
¢uznueckue U XUMHUeckue cBoiictea. Kpyrosopor azora B npupoje. AMMHUAK,
ero (u3M4ecKue M XMMHYECKHE CBOMCTBA, MOIydyeHHEe M npumeHeHue. Conu
aMMOHMSI, X PU3NYECKUE U XUMUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHast
peakiys Ha MOHBI aMMOHUS. A30THasl KUCIOTa, €€ MojydeHue, Gu3ndyeckue u
XUMHYECKHE CBoOicTBa (0OmMe Kak IpelcTaBUTeNsd Kiacca KHCIOT U
cneuuduyeckue). Mcrnonb3oBaHMe HUTPATOB M COJEHl aMMOHHS B KayecTBe
MUHEPATBHBIX ynoOpeHuil. XUMHUECKOoe 3arps3HEHHE OKpYKaIoLell Cpelsl
COEJMHEHUSAMH a30Ta (KUCIOTHBIE J0XKIH, 3arPsI3HEHUE BO3TyXa, MIOUBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsle Mogudukamuu Gocdopa, puU3NUECKUe U XUMHUUECKUE
cBoiictBa. Oxcun docdopa(V) u dochopnas kucinora, Qusnueckue u
XHMUYECKHE CBOWCTBa, moiydeHue. Mcmons3oBanume QocdaToB B KadyecTBE

MHUHEpaJIbHBIX Y10OpeHHit

2.5

OObmas xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHUW OKHUCIEHUSA. YTIEepoJ, aJUIOTPOIHbIE
Moau(dUKaMK, paclpocTpaHeHHEe B Mpupoae, (U3MUeckue U XUMHUYECKHE
cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupoje. OKcuasl yriepoaa, ux
¢bu3nyeckue M XMMHUYECKHE CBOWCTBA, ACHCTBUE Ha JKUBBIE OPraHU3MBI,

MOJIY4CHHUC U MPHUMCHCHUC. OKOJIOTUYECKHE HpO6JICMI>I, CBA3aHHBIC C OKCHUIOM




yraepona(lV); rumoresa rino0anbHOTO TOTEIUICHHS KJIMMAaTa, MapHUKOBBIN
3¢ deKT. YroipHas KUCIOTA U €€ COIH, MX PU3NIECKUE U XUMHUECKHE CBOWCTBA,
MOJIYy4CHHUEC W IPUMCHCHHUC. KauecTBennas pCaKkiug Ha Kap6OHaT-I/IOHbI.
Hcnonp3oBannue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[TepBoHauanbHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMSX
yriepoja (MeTaH, 9TaH, A3TWUJIEH, AalleTWIEH, 3TaHOJ, TJMLEPHH, YKCyCHas
kucnora). Ux cocraB m xumuueckoe crtpoeHue. [lonstue o Oumosormyecku
BA)XHBIX BEILIECTBAX: JKUPAX, O€JIKaX, yIIeBOAaxX — M UX POJIU B )KU3HU UeJIOBEKa.
MarepuanbHoe €IUHCTBO OPraHMYEeCKMX M HEOPraHWYECKHX

COEIMHEHNN

2.7

Kpemnuuii, ero puznyeckre 1 XUMHYECKHAE CBOIMCTBA, MTOJyYCHUE U TIPUMEHEHUE.
CoenuaeHHus KpeMHUs B mnpupoge. OOmme mpencraBicHus 00 OKchIe
kpemHuA(IV) u kpemHueBoil kucnore. CUIMKAThl, UX UCIOJIb30BaHUE B OBITY,
MEIUIMHE, IPOMBIIUICHHOCTH. BakHeWIIne CTPOUTENbHBIE MaTepUalbl:
KEepaMHKa, CTEKJO, LIeMEeHT, OeToH, jxene300eToH. IIpobiembl Ge3omnacHOro

HCII0JIb30BAHHUA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KH3HU

2.8

XVUMUYECKUN SKCIEPUMEHT: H3YydeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IIPOBEICHHE KAa4eCTBEHHBIX PEaKIHUA Ha XJIOPHUA-
MOHbl M HaONIOJEHUE MPU3HAKOB HX MPOTEKaHMs; OMBITHL, OTPaXKAIOLIUE
¢u3nyecKkue U XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEpHAIIOB); O3HAKOMJIEHME C 00paslamMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIICHME C oOOpa3liaMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMaTepHalioB); HAOJIOJEHHE Ipolecca
oOyrnuBaHUs caxapa IMOJ JIeHCTBUEM KOHILEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
U3yueHHe XMMUYECKUX CBOMCTB pa30aBlIeHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakiuuu Ha cynbar-uoH U HaOMIoJeHHe Mpu3HaKa e€
NPOTEKaHUs; O3HAKOMIIEHHE C (PM3NUYECKUMHU CBOMCTBaMU a3oTa, Gocdopa u ux
COeMHEHUN (BO3MOXKHO MHCIIOJIb30BAaHHE BHUJAEOMATEpUANOB), oOOpa3LaMu
a30THBIX U (HocOpPHBIX yn0OpeHUi; oOTyUYeHue, COOMpaHue, paclo3HaBaHue U
M3Y4YE€HHUE CBOICTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX peakiuil Ha HOH
aMMOHUS U QochaT-HOH U HU3yYEeHHE NPHU3HAKOB MX IPOTEKaHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C Me/IbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB); HM3YUYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anmasa, rpagura, QynaepeHa; O3HAKOMIIEHHE C IPOLIECCOM

afcopOLMK PAacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM




MPOTHBOTa3a; TOJYYCHUE, COOMpaHHe, PACIIO3HABAHWE W W3YYCHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; IMPOBEJICHHE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT- |
CHJIMKAT-MOHBl M HW3YYCHHE MPHU3HAKOB HMX IPOTEKAHHUS; O3HAKOMIICHHE C
NPOAYKIMEH CUJIMKATHOW MPOMBINUICHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHeNIIe HeMETAIJIbI U X COEIUHEHU

MeTamisl U uX COCIMHECHUA

3.1

OO0mast XapaKTepUCTUKAa XUMHYECKUX IEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nosoxkenus B Ilepuonnueckoil cucreme XUMHUYECKHX dieMeHToB J[.H.
Menpneneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTtandeckast CBs3b U
METAJJIMYECKasl ~KpUCTAJIMYECKass peléTka. JIEKTPOXUMUYECKUH  psilt

HaHpH)KCHI/Iﬁ MCTAJIIIOB

3.2

duznyeckre ¥ XMMUYECKUE CBOMCTBAa MeTauioB. O01ue crnocodbl MomydeHus
MeTauioB. [IoHATHE 0 KOPPO3HH METANIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3uu. CIuiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OPOH3a) ¥ UX TIPUMEHEHUE B

6LITy H IIPOMBIINIJICHHOCTHU

3.3

[[lenouynble MeTasyuibl: MonoxeHue B llepuonnyeckoil cUCTeMe XMMHYECKUX
anemeHntoB JI.M. MenneneeBa; CTpO€HHE UX aTOMOB; HAXOXJIECHHUE B MPUPOJE.
duznyeckre 1 XUMHUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
TUAPOKCHUIBI HATpUsd W KaJlui. HpI/IMeHeHI/Ie IICJIOYHBIX MCETATJIOB H HX

COEIMHEHNN

3.4

[IlenoyHo3eMeNnbHBIE  METalbl MarHui W Kajblul: TOJ0KEHHE B
ITepuoanueckoit cucreme xuMmuueckux 3nemeHToB .. MeHneneeBa; ctpoeHue
X aTOMOB; HaXxOXkJAeHHe B npupoje. Pusnueckue M XUMHUYECKHE CBOICTBA
MarHusi U Kaipliusa. Bakheilmme coenuHeHHs Kanblus (OKCHJ, THUIPOKCHI,

comu). XKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHUS
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AmomuHui: monoxenue B [lepuonnueckoil cucTeMe XHUMHUUYECKHX SJIEMEHTOB
.. MenneneeBa; ctpoeHne aToma; HaxoxaeHue B npupoiae. dusmdeckue u
XUMHUYECKHE CBOMCTBA alOMUHUS. AMGOTEpHBIE CBOICTBA OKCHA U THIPOKCHUIA

AJIFOMUHUA

3.6

Keneso: nmonoxenue B Ileproguyeckoit cucreme xumuueckux snementos J1.1.
MenpneneeBa; CTpOEHUME aTOMa; HaXOXKJIEHHE B npupoje. DPusndyeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuabl, TUApoKcuasl U conu xenesza(ll) u

xene3a(Ill), ux cocras, cBOiCTBA U MOTy4YEeHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMHi METAJIJIOB U CIUIABOB,

uX (U3NYECKUMHU CBOWCTBAMH; W3Y4YEHHE PE3yJIbTaTOB KOPPO3HHM METaJIOB




(BO3MOXKHO HCITOJIb30BAaHUE BHJICOMATEPHUAIIOB), 0COOEHHOCTEH
B3aUMO/ICHCTBHS OKCH/IA KAIBIIHS U HATPHSI C BOJIOH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MCCIEIOBAHNE CBOMCTB XKECTKON BOJIBI; MPOLIECCa TOPEHUS
xKele3a B KUCIIopo/ie (BO3MOKHO UCTIOIh30BaHUE BUICOMATEPHAJIOB); TPH3HAKOB
MPOTEKAHUS KAYECTBCHHBIX PEAKIUi HAa MOHBI (MarHus, KajbIlUs, aTIOMUHUS,
nuHka, sxenesa(ll) u sxenesa(Ill), meau(Il); HaGnroIeHUE U ONTUCAHKE TTPOIIECCOB
OKpalllMBaHWs IUIAMCHH HMOHAMHU HATpUs, Kalusd W Kaublus (BO3MOXKHO
UCITIOJIb30BaHUE BHJICOMATEPUAIIOB); HCCIIEOBaHUE aM(OTEPHBIX CBOWCTB
TUIPOKCUIA ATIOMUHUS M THAPOKCUAA IWHKA, PEHICHHE SKCIIEPUMEHTAIBHBIX
3aja4 1o TeMe «BakHen1e MeTauibl |

HnX COCAUHCHMUA»

XuMus u OKpYyKaromias cpeaa
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Hosble maTepuanibl U TexHoiaoruu. BemectBa U Marepualbl B IIOBCEIHEBHOU
JKU3HU 4YeJIoBeKa. XUMHUs U 310pOBbe. be3onmacHoe UCIOab30BaHUE BELIECTB U
XUMHUUYECKUX peakuuil B ObITy. [lepBas momomib Npu XUMHUYECKHUX OXKOTax M

OTPAaBJICHHUAX

4.2

OCHOBBI 3KOJIOTMYECKON I'PaMOTHOCTH. XMMHUECKOE 3arpsiI3HEHUE OKpY Karolei
cpensl I1JIK. Ponp xumMuu B pernieHuu skosorudeckux npobnem. Ilpuponnsie
UCTOYHUKU YIJIEBOJOPOJOB (Yrosib, MPUPOIHBIA ra3, HedTh),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY U TPOMBIIIJIEHHOCTH

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcpuaJioB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, OJIMMEPHbBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHUSA K NPEAMETHBIM pe3yJIbTATAM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NPOorpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HABa€MOCTH SBJICHUH NPUPOABI, INOHUMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIed KyJIbTYphl M MpPaKTUYECKOU
NEeSITeIbHOCTH YEJOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHEC MECTAa XUMHHU CPCAU APYTIUX €CTCCTBCHHLIX HAYK

12

0 HAaY4YHbIX MCETOJAaX NO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICHOBAHUSA BCIICCTB U HU3YUYCHUSA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJB30BaTh MOACIN JJIA

00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

13

0 cepax nmpodeccroHaTbHOM NESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHUKEHHSX
XUMHYECKOH HAyKH, YTO ITO3BOJMT OOYYAIONIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoelt Oyayieil mpodhecCHOHaTbHOM NesSTENbHOCTH
U c/eNaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK NMPOQHUIBHOTO MHpeaMera

MIPU TIEPEXO0/I€ Ha YPOBEHb CPEHETr0 0011Iero 00pa3oBaHus

Bianenne cucremoll XMMHYECKMX 3HAaHMW W YMEHHE NIPHUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

BAOKHEHIINE XUMHUYECKHE TIOHATUSA: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOJHAsl CMECh, OTHOCUTEJIbHbIE aTOMHAas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MOJIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUYECKas
peakuus, peakUUHd COEOUHEHMSI, DPEAKIUHM pPa3IOXKEHUs, peaKLuu
3aMeIeHus, Peaku oOMeHa, TEeIIoBOW 3(PPeKT peakiuu, 3K30- U
SHAOTEPMHUUYECKNE PEAKLIUU, PacTBOp, MAccoBasl OIS XUMHUYECKOTO
3JIEMEHTAa B COEJMHEHUH, MaccoBast 0JIs1 U TPOLIEHTHAs! KOHIIEHTPALHs

BEIIECTBA B PACTBOPE, SIPO aTOMA, DIICKTPOHHBIH CIIOH aToMa, aTOMHast




opOuTanbp, paguyc aroMa, BaJCHTHOCTb, CTENEHb OKHCIICHHS,
XMMHYECKas! CBSA3b, SIEKTPOOTPULIATEIIBHOCTD, TIOJISIPHAS U HEMOJISIpHAs
KOBAJIGHTHAss  CBSI3b, MOHHAsA CBA3b, METAJUIMYECKas  CBS3b,
KpHCTAJUIMYeCKass pemérka (aToMHas, HWOHHAs, MeTaJUIMYecKas,
MOJICKYJISIpHAs), UOH, KaTUOH, aHHOH, DJIEKTPOJIUT M HEIJIEKTPOJIHT,
ANIEKTPOJIUTUYECKAsl JAMCCOLMALMS, pEaKIMd HOHHOTO OOMeHa,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIMH,  OKUCIHTEIb |
BOCCTaHOBHTENIb, OKHCJIEHHE M BOCCTAHOBICHHE, DIICKTPOJIH3,
XMMHAYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMBbIE PEAKIIHH,
CKOpPOCTh XHMMHYECKOW peakiuu, Katammzarop, I[IJK, kopposus

MCTaAJIJIOB, CIIJIaBBbI

2.2

OCHOBOIIOJAraromue 3aKOHbl XHMHH: 3aKOH COXpPaHCHHUA MaACChI,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeH,Z[eJIeeBa, 3dKOH IIOCTOSAHCTBa

COCTaBa, 3aKOH ABOTaapo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAasd TCOpUs, TCOpHUAa

BHGKTpOHHTquCKOﬁ Jucconuannmn

Bnangenue ocHoBamu XHUMHYCSCKOHN I'paMOTHOCTH, BKJ'IIO‘-IaIOH_IeI‘/'IZ

3.1

YMEHUE MPaBUIBHO MCIOJb30BaTh U3YUEHHBIE BEIIECTBA U MATEPUATIBI
(B TOM 4mCIIE MUHEPAJIbHBIC YOOPEHUSI, METAJIJIBI M CIUTABBI, POAYKTHI
nepepaboTKU  MPHUPOAHBIX UCTOYHUKOB  YIIIEBOAOPOJOB  (yIii,
MPUPOTHOTO Ta3za, HEPTH) B OBITY, CETBCKOM XO3SICTBE, Ha
MIPOU3BOJICTBE U TOHWMaHHUE 3HAUEHUS )KUPOB, OETIKOB, YTIEBOJIOB IS
OpraHu3Ma 4YejloBeKa,; YMEHHE MPOTHO3UPOBATH BIIMSHUE BEIECTB U

XUMHUYCCKUX IIPOLCCCOB HA OpPraHMU3M YCJIOBCKA U OKPYKAKOULIYHO

MPUPOJIHYIO Cpery

3.2

YMCHHUC HUHTCTPUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMU APYTUX

y4eOHBIX TPEMETOB

3.3

HaJM4ue OmbITa paboThl C Pa3NUYHBIMU HCTOYHUKAMH HH(OpMaIUH
0 XMMUU (Hay4yHas M HAy4YHO-TIONMYJIsIpHAs JUTEepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BCUIECCTBAX, HX
IMpEBpPALICHUAX n MMPAKTUHYICCKOM MMPUMCHCHUHN n YMCHUEC

HCIIOJIB30BaTh €€ I peuicHu-d y‘-Ie6H0-H03HaBaTeHBHLIX 3aaaq

BJ'IaI[eHI/Ie OCHOBAMH ITOHATHMHOI'O amnrmapara M CHUMBOJHMYCCKOI'O

A3bIKA XUMHUH OJI1 COCTaBJICHHUA (bOpMy.]'I HCOPraHNYCCKUX BCIHICCTB,




YpAaBHEHUNA  XUMHUYECKUX  pPEAKUUWA;  OCHOBAMHU  XHMHYECKOM

Homenknatypsl (IUPAC u TpuBHanbHOiA)

YMeHue oOBACHATH CBSA3b IOJIOKEHUs 3ieMeHTa B [lepuoguueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA ATOMOB

5 XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsj sAapa, oOlee Yucio
AJIEKTPOHOB), PACIpPENCICHUEM DJIEKTPOHOB [0 HHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAIUS U KaIbLIUs
[IpencraBnenue 0 NEpUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKUX
AJIEMEHTOB (pagnyCc aToMa, 3JIEKTPOOTPHULATENLHOCTh), MPOCTHIX M
6 CIIOKHBIX BEIIECTB OT IMOJIOKEeHHs 3yeMeHToB B [lepuommueckoit
cuctemMe (B MajlblX IMEpPHOJaX M  TJIABHBIX
MOATPYNIAax) ¥ AJEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue Ki1acCupHUIMPOBATH:
7.1 XUMHYECKHE IIEMEHTHI
7.2 HEOpraHUYECKUE BEIIEeCTBA
7.3 XUMHUYECKUE PEAKITII
8 YMeHue onpeaensiTh:
81 BaJICHTHOCTh U CTEMEHb OKHCIEHUS XUMHUYECKHUX DJIEMEHTOB, 3aps[
' MOHA
8.9 BHJl XHMHYECKOH CBSI3M WM THIl KPUCTALTUMYECKOH CTPYKTYpHI B
' COCIMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIh
9 YMeHue xapakTepu3zoBaTh PU3NIECKUE U XUMUYECKUE CBOICTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, Tpadur, anmas,
9.1 KpeMHUu#, a3oT, docdop, cepa, XJIop, HATPHUH, Kaauil, MarHWii,
KaJIBIMH, ATFOMUHUH, JKEIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIEC UX BOJHBIX PACTBOPOB (BO/Ia, aMMHUAK,
XJIOPOBOJOPOJI, CEPOBOOPO]I, OKCUIBI M TUAPOKCU Bl MeTaioB [-11A
92 rpynn, amomunusi, meau (II), umuka, sxeneza (II u 1), oxcumbl
' yriepona (II u IV), kxpemuus (IV), azota u ¢pocdopa (Ill u V), cepsr
(IV u VI), cepuucras, cepHas, a30THCTas, a30THad,
bocdopHasi, yronbHas, KpeMHHEBasI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M XapaKTepU30BaTh  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa M CTPOCHHUA, NPUMCHCHHUE BCIICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXXHOCTDb IMMIPOTCKAHUA XUMHWYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

VYMeHune cocTaBisITh MOJICKYJIAPHBIEC U HOHHBIC YPAaBHCHUA peaKuHﬁ, B

10
TOM YHCJIE:
10.1 peakIuii HFOHHOTo oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaAKIIUN
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MTOATBEPIKIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCUTEIIHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO Macchl BEIECTB,
' MacCOBYIO JIOJ0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHYECKUX pEaKIHi M HaXOJUTh KOJIUYECTBO
' BelIecTBa, 00BEM M MacCy peareHTOB WU MPOAYKTOB peaKluu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJJaMH HAyYHOTO TT03HAHUS (HaOI0IeHIEe, U3MEPEHUE,
191 HKCIIEPUMEHT, MOJICTTUPOBAHNE) TIPU U3YUCHHUH BEIIECTB U XUMUYECKUX
' SBJICHUW; yMeHHE CQHOPMYIUPOBATh TPOOIEeMy H
MIPEIOKUTH MMYTH €€ pelIeHus
129 Oe3omacHOl pabOTHl ¢ XWMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYI0¥ M JIabOpaTOpHBIM 000PYI0BaHUEM
npaBuUiiaMu 0€30ITacHOT0 OOpaIeHHs ¢ BEIIECTBAaMH, UCIIOJIb3YEMbIMH
B TIOBCETHEBHOW KM3HU, TIPABUIIAMU MOBEACHUSI B LIETISX COCPEKESHUS
123 30pOBbSl M OKPYXKAIOIIEH MNPUPOJHON Cpellbl; MOHMMAaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHS W TPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBUS
13 Hanwune mpakTHYecKWX HABBIKOB TUTAHHPOBAHWSI M OCYIIECTBICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE U OMHCAaHUe PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (bHSPI‘-IGCKI/IMI/I n XUMHNYCCKUMHU SBJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIIHE TPU3HAKU MPOTEKAHHS XUMUYECKUX PEaKIHii

13.2

U3y4eHHE CIIOCOOO0B pa3/iesIeHUs cMeceit

13.3

IIOJIy4€HUEC KHUCIOpoaa W HM3YYCHHE €Io CBOﬁCTB; IMOJTY4YCHHUC
BOAOpPOAa U U3YUYCHHUE €TI0 CBOP'ICTB; INOJIYYCHHE YIJTICKHCIIOTO rasa u

HU3YUCHHUC €TO CBOI>'ICTB; IMMOJIY4YCHHNEC aMMHAKa U U3YYCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEHEIEHHOM MacCOBOM  J0JIEH

pacTBOPEHHOTO BELIECTBA

13.5

MIpUMEHEHHE WH/IUKAaTOpPOB (;makmyca, METHUJIOpaHkKa u
¢denondranenna) A OmpeleNeHUs XapakKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEI0YeEN

13.6

HCCIICIOBAHUE M OIMCAHHE CBOWMCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHUE B3aUMOJICHCTBHS KUCIOT C METAJUIAMHU,
OKCHJIAMU  METAUIOB,  PAacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMU; IIOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOTO MeTajyla JpyrMM M3  pacTBopa  COJIH;
uccineaoBaHue amM(pOTEPHBIX CBOWCTB THUIPOKCUIOB AQIIOMUHUSA H

LIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3ada4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHn4CCKux COCHHHGHHﬁ)}; <<3J'I€KTpOJ'H/ITI/IT-I€CKa$I
AUCCOIM AU, «BaxHelmne HeMeTanabl M HX COCOAUHCHUA,

«BaxHelIe MeTaJuIbl U UX COETUHEHUS))

13.8

XUMHUYECKHE  JKCIIEPUMEHThI,  WJUIIOCTPUPYIOLIME  HpPU3HAKU
MPOTEKaHUs peaklUil MOHHOro oOMEeHa; KayeCTBEHHbIE PEaKLUu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcCTBOPax HMOHBL XJIOPUA-, OpOMHII-,
noua-, cyiabdar-, pochar-, kapooHAT-, CHIINKAT-AHUOHBI, THJIPOKCU-
MOHBI, KATHOHBI aMMOHHMS, MarHusl, KaJbIUsl, aTFOMUHNS,

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

14

VYmenue:

141

MPEICTaBIATh PE3yibTaThl dKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNnbCTB, IpaUKOB M TaONUI U BBIABIATH SMIUPUUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATE CBA3H MCXKIY PCAJIbHO Ha6J'IIO)IaeMI)IMI/I XUMHNYCCKNMHU
ABJICHUSAMHU U IIpoHeCcCaMu, MMPOUCXOAAINMU B MaKpO- 1 MUKPOMUPE,

OOBSICHATH IPUYUHBI MHOT000pa3Hsl BELIECTB




IHNEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 [lepBoHavasibHBIC XUMUYECKUE TIOHSATHUS
11 Uuctsie BeniectBa U cmecu. CriocoObl pa3iesieHus cMecei
19 ATOMBI W MOJIEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' 31eMeHTOB. [IpocThie 1 CI0KHBIE BEIIECTBA.
13 Xumudeckas ¢popMya. BaneHTHOCT aTOMOB XMMHUYECKUX AJIeMEeHTOB. CTerneHb
' OKHCIICHUSI
3aKOH TOCTOSHCTBA cocTaBa BewlecTB. (OTHOCUTENbHAas aTroMHas Macca.
14 OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca. MaccoBasi 10J11 XMMHUYECKOI'O 3JIEMEHTa
B COE/IMHEHUU
15 KonunuectBo BemectBa. Monb. Momsipras macca. MouspHbiii 00BEM Ta3oB.
' B3aumocBs3p KoJIMYeCTBa, MAaCChl U YUCIIA CTPYKTYPHBIX €AMHMUIL BEIIECTBA
16 ®u3znueckue U XMMUYECKHE SIBIICHUS. XMMUUYECKAsl peakluus U €€ MPU3HAKU.
' 3aKOH COXpaHEHMsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS
5 [lepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHHE aTOMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cucrema XMMHYECKUX 351eMeHToB 1. 1.
2.1 MenpneneeBa. [lepuoas! u rpynmnbel. @U3HYECKU CMBICI TOPSIKOBOIO HOMEpA,
HOMEPOB MEepUoAa U rPYIIIIbI JIEMEHTA
Crpoenne atomoB. CocrtaB aromubIx snep. M3oromsl. OnexkTponbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J704YeKk aroMoB TMepBbiX 20 XUMHUECKHUX JJIEMEHTOB
[Tepuonuueckoit cucremsl .. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kaublus (paguyca aTOMOB, 3JIEKTPOOTPUILIATEILHOCTH,
2.3 METAIITNYECKUX 1 HEMETAJUTMYECKUX CBOWCTB) U MX COEMHEHHUI B COOTBETCTBUU
C TOJOXeHueM »31eMeHToB B [lepumoaudeckoil cucreme Hu
CTPOEHHEM HX aTOMOB
3 CrpoeHue BelecTBa
Xumnueckass  cBsi3b. KoBasieHTHass  (HOJsipHass M HEMOJSIpHAsi)  CBA3b.
3.1 DNEeKTPOOTPULIATEIBHOCTh XUMUYECKMX  2JeMeHTOB.  VoHHas  CBA3b.

Meramnueckas CBA3b




3.2

Tunsl  kpucTauIM4ecKUX  pem€TOK (aTOMHas, MOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIIETKU W BHUAA

XUMHUYECKOH CBSI3U

Baxueimue OpeaACTaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramner u ux

COCIUHECHUA. MeTtamisl 1 UX COCIMHCHUA

41

Knaccudpukanus w HOMEHKJIATypa HEOPTaHMYECKUX COCAMHECHUN: OKCHJIOB
(coneoOpa3syrolue: OCHOBHBIE, KUCIOTHBIC, aM()OTEPHBIC) U HECOIEO0Pa3YIOIIHE;
OCHOBaHHU (ménoun u HEPacCTBOPHUMBbIE OCHOBAHUA); KHCIIOT
(kucnmopoaconepkame ¢ OSCKUCIOPOIHBIC, OIHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJICH (CPEAHUX U KHCIIBIX )

4.2

O®Ou3MYEeCKUE M XHWMHYECKHE CBOWCTBA MPOCTBIX  BEIIECTB-HEMETAIIOB:

BOZIOPOJIa, XJIOpa, KUCIOPO/a, cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS

4.3

du3nueckne M XHUMUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJlusd, Mardvsa W KaJlbLHWs, aJIlOMHUHHA, KCIIC3a. :‘)HGKTpOXI/IMI/I‘leCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJIIIOB

44

du3nuecknue M XMMHUUYECKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHIOB HemeTamio: cepsl (IV, VI),
azora(Il, 1V, V), dochopa(Ill, V), yrnepona(ll, 1V), kpemuus(IV). Ionydenue

OKCHJI0B HEMETAJIIIOB

4.6

Xumuyeckue cBoiictBa okcunoB: metamioB |A—IIIA rpynmn, nuunka, menu(Il) u

xenesza(Il, 111). [Tonmy4yeHne OKCHIOB METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMU M aM(OTEpHBIX THIAPOKCHJIOB (Ha MpHUMEpe
TUJIPOKCUIOB  alIOMHMHHA, Kele3a, UuHKa). llomydeHue ocHoBaHuMi U

aM(OTEPHBIX THAPOKCUIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIOT: XJIOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (HochopHO, KpeMHUEBOH, yroipbHOU. OcoOble
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HOJ’IY‘{CHI/IC KHUCJIOT

49

OO0mre XMMUYecKre CBOMCTBa cpeAHuX coneld. [lonmyuenue comneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMHaKa,

YIJICKUCIIOIO ra3a B J'Ia60paTOpI/II/I

4.11

[Tonyyenne aMMmmaka, CEpHOM M a30THOM KHCIIOT B MPOMBINIIEHHOCTH. OO0IIHe

CITOCOOBI IMOJIYUCHHA METAJIJIOB
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I'eneTnueckas cBA3b MECXKAY Kl1aCCaMH HECOPTraHUYCCKUX COCI[I/IHeHI/II\/'I

XUMHYECKUE PEAKIUU

5.1

Krnaccudukanus XuMHUeCKUX peaklHii 0 pa3IU4HbIM PU3HAKAM: 110 YUCTY U
COCTaBy Yy4YacCTBYIOIIMX B PEAKIMM BEUIECTB, MO TEMJIOBOMY 3(PdeKTy, o

U3MEHEHHIO CTCICHEH OKHUCICHUS XUMUYSCKHUX AJIEMECHTOB

5.2

TernoBoit A3 PeKT XUMUUECKON peakiui, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U OHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA

5.3

OKUCITNTEIIFHOBOCCTAHOBHUTEIIBHEIC pE€aKkunu. OKHCINUTEIIN ¥ BOCCTAaHOBUTEIIM.
Hpoueccm OKHUCJICHHUA n BOCCTaHOBJICHUSI. :‘)HCKTpOHHBIﬁ OaaHc

OKHCJIUTEIHLHOBOCCTAHOBUTCILHOM pCaKkunun

5.4

Teopus snexkTponuTuecKkoi aucconuanuu. KaTnoHsl, aHMOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTEI. CuIbHBIC U Ca0kIe OJICKTPOJIUTHI. CreneHb Jucconuanmu

5.5

Peakuuu noHHOTO obMeHa. YcaoBHs IMPOTCKAHUA pCaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA pCaKHI/Iﬁ

XHMHS M OKpY’KaOIIasl cpesia

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4ellOBeKa. be3oracHoe
HCIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX peakuuil B jaboparopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOTaxX U OTPABJICHHUAX

6.2

XUMHUECKOe 3arps3HEHHE OKpyXarolied cpeapl  (KMCIOTHBIE OO,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro IMpeaoTBpalCHHs
[IpenensHas nomyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pelIEHNH HKOJOTMYECKHX MpolieM. YcCuilieHHe NapHUKOBOro 3ddekra,

pa3pylieHrue 030HOBOTO CIIOs

6.3

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriaeposaa, KpeMHHUSI U MX COEJAMHEHHH B
ObITYy, MEIWLMHE, IMPOMBIIIJIEHHOCTH M CelbcKoM Xo3daicTBe. [IpumeHenue
METAJUIOB M CIUIaBOB (CTallb, YYT'yH, AIOPAIIOMUHUI, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coeAMHEeHUN. [loHATHEe 0 KOpPO3UH METalJIOB, OCHOBHbBIE

CITOCOOBI 3aIlUTHI UX OT KOPPO3HU

6.4

[IpupoaHble HMCTOYHHMKHU YTJIEBOAOPOJOB (Yrojib, MHPUPOJHBIA ra3, HedTh),

MPOJYKTHI UX NepepaboTku (OEH3HH), X POJIb B OBITY U IPOMBIIIIEHHOCTH

6.5

HepBOHa‘{aJ'IBHBIC MOHATHS 00 OpTraHNYCCKUX BCHICCTBAX KaK O COCIAUHCHHIAX
yrjiepoaa (MCTaH, OTaH, 3THUJICH, aICTHUJICH, 9TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsaTHe 0 OMOJIOTHYECKH BaXKHBIX BCIIECTBAX: XHUpax, 6em<ax, YriieBoJax — U Uux

POJIA B JKU3HU YCIIOBCKA




PacuéTrr:

7.1 1o (hopMyiIaM XUMUYECKHX COCTUHEHUM
1.2 Macchl (MacCOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM
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