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1.COAEP)KAHUE OBYUYEHUA

8 KUIACC

IlepBoHauyajibHbIE XUMUYECKHE TOHATHSA

[Ipeamer xumun. Posib XUMHUM B KU3HHM YeJIOBEKAa. XUMUSI B CUCTEME HayK.
Tena wm BemectBa. DuU3MUEeCKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BewecTB. [loHsATHE O MeTOAax MO3HAaHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoOsI pa3ieneHus cMeceit.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XHMHYECKHX
anemMeHTOB. [IpocThie U Cl0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCHUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast A0l XMMHUYECKOT0 3JIEMEHTA B COEJUHEHUU.

KonuuectBo BemiectBa. Mosb. MosnsipHas macca. B3aumMocBsi3b KOJIMYECTBA,
Macchl M 4YHMCJIA CTPYKTYPHBIX €IUHUIl BenlecTBa. Pacuérsl mo dopmynam
XUMUYECKUX COECITMHEHUN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl PEAaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX peaKuil (COeTuHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuUiIaMHu paboThl B J1aOOpaTOpUu M
npuémMamMu oOpaleHus ¢ J1abopaTopHbIM 00OpPYJOBAaHUEM, U3YUEHUE U OINMCAHUE
¢bu3ruecKuX CBONCTB 00pa3l0OB HEOPTraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHHE W KOHACHCAIMS BOJAbI) U XUMHUYECKUX (FOpPEHHE CBEYM, NMPOKAJIUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBUE Meja C KUCIOTON) SIBICHUM, HAOMIOACHUE U
OMKCaHUe TPU3HAKOB MPOTEKAHMSI XMUMHUYECKUX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (I1) mpu HarpeBanuu, B3auMoJIEHCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3YYEHUE CIOCOOOB PA3IEIICHHS] CMECEH: C MOMOIIBI0 MarHuTa, (puIbTPOBaHHUE,
BbITIApUBAHUE, AUCTHILIIAIMA, XpoMaTorpadusi, MpoBeeHUE OYUCTKH TTOBAPEHHOU
coilv, HaOJIOJEHWE U  OINUCAaHHWE  PpPe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MacChl, CO3JaHUE MOJENeH MOJIEeKYII
(IIapocTepKHEBBIX).

BaxHelue npeacTaBuTe/ M HEOPraHUYECKHUX BELECTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 3ia€MEHT U MpocToe
BemecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKUE U XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl
NOJIyYeHHs] KUCJopoAa B JabdOpaTOpud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaopoja B npupoje. O30H — aJuIoTpoIHas MoIu(pUKaLMs KUCIOPOaa.



TernoBoit 3h(dekT XMMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMUYECKUE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCWJICHUE MapHUKOBOTro 3¢ (deKra, pa3pyieHue 030HOBOTO CJIOS.

Bopopon — anemenT u npoctoe BemecTBo. HaxoxaeHne Bonopoaa B pupoe,
buznyeckre u XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOOBI MmorydeHus. Kucmorst
Y COJIH.

Monsipusiii  00bEM  ra3oB. Pacy€Thl 1O XMMHYECKUM YypaBHEHHUSIM.

Odusnueckne CBOMCTBA BOoAbl. Boga kak pactBopurenb. PacTBOpEI.
HacepiieHHble 1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpE. XUMHYECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Posib pacTBOpOB B mpupojie M B KU3HHU 4ernoBeka. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Kimaccudpukanuss Heopranmdeckux coeamHeHuid. Oxcumuapl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBIE, amMQpOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. duzmyeckue U XUMHUYECKUE
cBomcTBa OKCHAOB. [loryueHrne okCuaoB.

OcHoBanusa. Knaccupukanuss ocHOBaHUM: INENOYM M HEPACTBOPUMBIE
ocHoBaHuA. Homenknarypa ocHoBaHuil. Du3nUeCKME U XUMHUYECKHUE CBOMCTBA
ocHoBaHuu. [lonydyeHrne ocCHOBaHUM.

Kucnorsl. Knaccudukanus kucior. Homenknatypa kucinot. dusnueckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MertamioB H. H. bekerosa.
[Tonydenue KuCIoOT.

Conu. Homenkiarypa cosieid. @u3nMUeCKUe U XUMUYECKHE CBOICTBA COJIEH.
[Tonyuenue comnen.

['eHeTnueckas CBS3b MEXK]y KJIIACCAMH HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECIICHUE CONEPKAHUs KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBONCTB KHUCJIOPOJa, HAOJII0JCHUE
B3aUMOJICCTBUSI BEIIECTB C KUCIOPOAOM U YCIOBUS BO3HUKHOBCHHUS U
MpeKpanieHus: ropeHus (1oxapa), 03HaKOMJICHHE ¢ 00pa3iaMy OKCHJIOB U OMHUCAHKE
UX CBOWCTB, TMOJyYeHUE, COOMpaHHWE, pACIO3HABAHME U W3YUYCHUE CBOICTB
BOJIOpOJia (ropeHue), B3auMoieiicTBrue Bogopoa ¢ okcuaom meau (II) (Bo3moxxHo
UCIIOJIb30BAaHUE BUI€OMATEPHUAIIOB), HA0II0/IeHHE 00Pa31I0B BEIIECTB KOJTUYECTBOM
1 Monb, ucciaenoBaHWe OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IU4yHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOIO0 BEIIECTBA, B3aUMOJECHCTBHE BOJBl C METa/NIaMU (HATPUEM H
KanpliieM) (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEpPUAIOB), HCCIEIOBaHUE
00pa3IioB HEOPraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOICHHE U3MECHEHUS
OKPACKH MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIECJIOUYEH, N3yUEHUE B3aUMOJICHCTBUS



okcuna Meau (II) ¢ pacTBopom cepHOM KHUCTOTHI, KHCIOT ¢ METaJlJIaMH, peakuui
HEUTpAIN3AIMU, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHUE OIHOIO
METaJlIa IPYTUM U3 PacTBOPA COJIH, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxxHenme Kiaccbl HEOPraHUYECKUX COCTUHEHUI.

HHepuoauueckuii 3axkoH u Ilepuognyeckass cucremMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKH KiIacCH(PUKAMA XUMHYECKHX 3JIeMeHTOB. [loHsaTtne o
IpyINmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI
Y TUJPOKCHUBI.

[Iepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Kopotkonepuoanas u nmuaHonepuoaHas popmel [lepuoamueckoii
cucreMbl xumuueckux sneMeHToB . M. MenneneeBa. Ilepuonsl u rpymnisl.
Du3NYECKNU CMBICI MOPAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTtonsl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JOYEeK aTOMOB IMepBbIX 20 XUMHYECKHX  DJIEMEHTOB
[lepuonnueckonn cucremsl [[. WM. MenneneeBa. XapakTepucTUKAa XHUMHUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuognueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS pajdyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIIaM U EPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — y4€HbId U
IPaKJIaHUH.

Xumuyeckass cBsizb. KoBaneHTHast (mosisipHass W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHas CBS3b.

Crenenb  okucieHuss.  OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Ipouecchl OkucaeHus U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHue oOpa3loB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUs], COSTUHEHUS ).

Mescnpeomemmnoie céazu

Peaymszannst MeXNpeIMETHBIX CBS3€M NPH HW3yYEHUWM XHMHUU B 8 Kiacce
OCYILIECTBJISIETCS YE€pPEe3 HCIOJIb30BAHUE KaK OONIMX €CTEeCTBEHHO-HAaYy4YHBIX
MIOHATUM, TaK U MOHATHUM, SBIIIIOIIMXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO0mre ecTeCTBEeHHO-HAYUYHbIE MOHSATHSA: HAYYHbIM (pakT, TUIOTE3a, TEOpus,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukauus, TMNepUOAUYHOCTb, HAOJIOIECHHE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJCIIb, SIBJICHUE.

du3uka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUN 3apsj, BELIECTBO, TENO, O00BEM,
arperaTHo€ COCTOSIHME€ BEIIeCTBa, ra3, (U3UYECKUE BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COonHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TIOJIE3HBIE
VCKOIIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO U XMMHUYECKAsI peaKIUs

[Tepuonnueckuit 3akoH. [lepronnueckas cucteMa XUMHYECKUX 3JIEMEHTOB [1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPHUOJOB, KAIHS, KAJIBIUA U UX COCTUHECHUI
B COOTBETCTBMM C TIIOJIOXKEHHMEM »JJEMEHTOB B llepuonnueckon cucreme u
CTPOEHHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XMMHUYECKOW CBSI3U. THUMBI KpUCTAILIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJla XMMHYECKOM CBS3H.

Knaccudukanys 1 HOMEHKIaTypa HEOPraHWYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMUUeCcKUX peakivii Mo pa3InyHbIM IMpU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BELIECTB, MO TEIIOBOMY 3(ddexTy, Mo
U3MEHEHHUIO CTENEHEH OKHMCIECHUS XUMUYECKUX 3JIEMEHTOB, [0 OOpPAaTUMOCTH, MO
YYacTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMUUYECKHE
YPaBHEHUS.

[Tonsitue o ckopoctu xuMuuyeckou peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTePOreHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuueckom paBHoBecun. DakTophl,
BIIMSIIOIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU U IIOJ0KEHUE XUMHUUYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YPaBHEHUM
OKHMCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUM C  HMCIOJB30BAHHMEM  METOJA
AJIEKTPOHHOTO OallaHca.



Teopus ANEKTPONUTHUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTnounbl, annoHsl. MexXxaHu3M AUCCOLMALMK BEIIECTB C PA3JIMYHBIMU BUAAMHU
xuMuueckoil cBsa3u. Crenens aucconuanu. CUlbHbIC U CA0bIe SJIEKTPOJIUTHI.

Peaxiuun nonHoro o6mMeHa. Y cnoBusi MpOTEKaHUS PEaKIiii HOHHOTO OOMEHa,
MOJIHBIE M COKpAl€HHbIE HMOHHBIE YypaBHEHUs peakiui. CBoilCTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUM 00 AJIEKTPOJIUTUYECKON AUCCOLUALINH.
KauectBeHnnbie peakiinu Ha HOHBL. [IoHSATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPTraHUYECKUX
BELIECTB — METAJJIOB M HEMeTasioB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJmopuma HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JCHUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, POIIECCa TUCCOUMUAIIMU KUCTIOT, IEI04Yel U coell (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAECO MATEpPHUAJIOB), IMPOBEICHUE OIBITOB, HWILTIOCTPUPYIOIINX
OpU3HAKK TMPOTEKaHMsI peakiuil HOHHOro oOMmeHa (oOpa3oBaHHME OcCaIKa,
BBIJICJICHUE Ta3a, oOpa3oBaHUE BObI), OMBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peaKIUN (TOpEHHE, pPEaKUUU Pa3JIOKEHUS,
COCMHEHHUs), pPACNO3HABAaHWE HEOPraHMYECKWX  BEUIECTB C  IOMOIIbIO
KAUECTBEHHBIX PEAKLINUI Ha HOHBI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTta/uibl M UX COEIUHECHUSA

OOmasi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMUYECKUE CBOMCTBA HA ITPUMEpPE XJIopa (B3aUMOJIEUCTBUE
C MeTajulaMH, HeMeTalaMH, IenoyaMu). XjopoBoaopod. ComsiHas KHUCIIO0Ta,
XAMUYECKUE CBOWCTBA, IIOJIy4€HUE, IIpUMEHEeHue. JlencTBue xmopa H
XJIOPOBOJIOPOJa HA OPraHU3M 4YeJIOBEKa. BakHENIne XJI0pUAbl U UX HAXOXKICHHUE
B IIPUPO/IE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIC cTerneHu okucieHus. CtpoeHue U (U3MYECKUE CBOICTBA
MPOCTBIX BEIIECTB — KUCJIOPOJa U Cepbl. AJIIOTPOIHbIE MOAU(PHUKAIIUNA KUCIOPOIa
U cepbl. XUMUYEeCKue CBOMCTBa cepbl. CepoBOaOpO, CTpoeHHUe, (pU3NYECKUE U
XuMuueckue cBorcTBa. OKCUABI Cepbl KAK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3NYECKUe 1 XUMUYECKHUE CBOMCTBA (00IIHMe KaK MpeICTaBUTENs
KJlacca KUCJIOT U crneuuduyeckue). XUMHUUYECKUE PEeaKlnM, JeXallue B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOJIy4YeHUs CEpHOW Kuciorbl. [IpuMeHeHune cepHou
kucnoThl. CONMM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha CyJIb(aT-HoH.
Haxoxnenue cepbl u €€ COCAUHEHUM B NPUPOAEC. XHUMHUUYECKOE 3arps3HCHUE
OKpY>Kalollled Cpeibl COEIMHEHUSIMH cepbl (KUCIOTHBIE OXIHW, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHHUS.



OO6miast xapaktepuctuka 3J1eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
(du3nueckre 1 XUMHUYECKUe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, ero
busnueckre 1 XUMUYECKHUE CBOMCTBA, OJydeHHe U mpuMeHeHue. Coam aMMOHUS,
uXx pU3NUeCKUe U XMMUYECKHEe CBOWCTBA, MpUuMeHeHre. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3UYECKUe U XUMHUYECKHe
cBOMcTBa (0OIIME KaKk MPEACTaBUTENs Kiacca KHUCIOT U crnenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPATIbHBIX YI00pEHHUIA.
XVWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amIoTpOmHbIE
Moaudukauuu gocdopa, dpusndeckue u xumuyeckue cpoiicrra. Oxeun ocdopa
(V) u dochopuas kucnora, puznueckue U XUMHUYECKHE CBOMCTBA, MOJIyYEHUE.
Ucnonp3oBanue hochaTtoB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

Ob6mras xapaktepuctuka 31aeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIECHUS. Y TIepO/, AJNTIOTPOIHbIE MOAU(PHUKALIAH,
pacnpocTpaHeHue B MPUPOJE, PU3MUECKHE U XUMUYECKHE CBOMCTBA. AncopOLus.
Kpyrosopotr yriepoma B mpupoae. Oxkcuabl yriepoja, uUX (Qusnueckue Hu
XUMUYECKUE CBOICTBA, [JICMCTBME Ha KUBbIE OPraHU3MbI, IOJIyYEHUE U
IpUMEHEHUE. DKOJIOTHYECKUEe MPoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoMm yrieponaa (IV),
rUnoTe3a TJI00ATBHOIO MOTEIJICHUS! KIMMaTta, MapHUKOBBIA 3(dexT. YroapHas
KHCIIOTa U €€ COlM, UX (PU3NYECKHEe W XHMHYECKHE CBOWCTBA, MOJIyYEHHE U
npumeHnenue. KauecTBenHas peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIILIIEHHOCTH M CEIbCKOM XO35HCTBE.

[TepBoHavasibHBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, 3TaHOJI, TJIULEPUH, YKCYCHas KUCIIOTa).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOJAHBIM ra3, HEPTh),
NPOAYKTHI WX mepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, ONKaX, YIIeBOAaX — U UX
pojii B OKM3HM 4eloBeKa. MarepualibHOE €JIMHCTBO OpPraHUYECKUX W
HEOPTraHWYECKUX COEIMHEHU.

Kpemuuii, ero Qusumueckue ©u XUMUYECKHE CBOWCTBA, NOMYyYEHUE W
npumenenue. CoequHeHs KpeMHus B npupoje. O6mue npeactaBieHus 00 oKkcuae
kpemuus (IV) u xpemuueBoit kucinore. CHUIMKaThl, UX HCIOIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxHelire cTpouTeNbHbIE MaTepualibl: KEpaMHUKa, CTEKIIO,
EeMEHT, OeToH, xkene300eToH. I[lpobOiembl 0€30MacHOr0  UCIOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 0Opa3I[0OB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
POBE/ICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUJI-MOHBI U HAOJI0/IEHUE TPU3HAKOB



UX TIPOTEKaHMs, OMBITHI, OTpakaromue (U3NIECKHE U XUMHUUYECKHE CBOMCTBA
rajoreHOB M HUX COEIWHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPHAIIOB),
03HAaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJOT€HHUI0B), 03HAKOMIICHHUE ¢ 00pa3iiaMu
ceppl U €€ COEAMHEHUSAMH (BO3MOXKHO HCIOJb30BAaHHE BHUACOMATEPHUAIIOB),
HaOII0/IeHHE TIpoliecca 00YTIIMBaHUS caxapa IoJ] JeHCTBUEM KOHIIEHTPUPOBAHHOU
CEpPHOM KUCIIOThI, U3yYCHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peaKIuM Ha CyJib(paT-uoH U HaOII0/ICHHE MpU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMH a3ota, docdopa U HX
COETMHEHMUM (BO3MOYKHO HCIIOIB30BAHUE BUIEOMATEPHAIIOB), 00pa3aMy a30THBIX
u dochopHBIX yI0OpeHUM, MoyuyeHue, coOupaHue, pacliosHaBaHUE M M3Yy4YEHUE
CBOWMCTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX pPEAKIMid HAa HOH AMMOHHUS H
dbochar-uoH W U3yuEHHE TPU3HAKOB HUX NPOTEKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), HM3YyYEHUE MOJIENIEd KPUCTAJUIMYECKUX PpEIIETOK anmasa,
rpaduta, QyiepeHa, O3HAKOMJICHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTa3a, MOJYyYCHHUE,
coOupanue, pacrio3HaBaHUE U U3YYEHUE CBOMCTB YIJEKHUCIIOrO rasza, MpoBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUIIMKAT-UOHBI U U3YYCHHE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJICEHHE C TPOAYKIMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH,
pEllIEHUE SKCIEPUMEHTAIBHBIX 337a4 Mo TeMe «BaxHeHIlne HeMETaulbl M HUX
COEIUHEHHUS.

MeTaJsibl 1 MX COeTUHEHUS

OO6mrast xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux TnonoxeHus B llepuommueckor cucreMe XHUMUYECKUX dieMeHToB [, .
MenpaeneeBa u cTtpoeHusi arToMoB. CTpoeHHe MeTa/uioB. MeTtannuueckas CBSI3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAas  PEIIETKA.  ODJNEKTPOXUMHUYECKUH  pAX
HaNpsHDKeHUH MeTaiuioB. OU3NYECKHe U XUMUYECKHUE CBOMCTBa MeTaiioB. O0mue
CHOCOOBI TMOMy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METauIOB, OCHOBHBIC
CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBhl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounsie MeTambpl: oNokKeHUE B [lepuoguueckon cucteMe XMMHYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJICHUE B MPUPOJE.
dusznyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIIBI U
TUJIPOKCUABI HATpusi W Kanud. I[IpuMeHeHHe WIEIOYHBIX METANIOB M UX
COEMHEHHUI.

[IlenoyHO3EMENbHBIE METAIBI MAarHUM W KaJdbllMW: TOJOXKEHUE B
[lepuoanueckon cucrteme xumudeckux snemeHToB . M. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJIeHUE B pupoae. Duzndecknue 1 XuMHUIYECKUE CBOMCTBA MarHus



U Kanplusa. Baxseiiive coeauHEHUs Kaiblus (OKCUJ, TUIPOKCHA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHUN: TI0N10)KeHUE B [lepronueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxXOXJCHHE B mpupoge. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THIAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi cucreme XMuMHYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpOEHHME aToMa, HaXOXKICHHE B npupone. Pu3MUECKHE H
XHMHUYECKUE CBOMCTBA kene3a. OKCuIbl, THAPOKCH bl U cou kene3a (1) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHWE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, HUX (PU3HMUYECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KalblMd W HATpUs C BOJOM (BO3MOXKHO MCHOJB30BAHUE BHUAEOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MIPOIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HA MOHBI: MarHus, KaJbIlysl, aTFOMUHUSA, ITMHKA, xerne3a (1)
u xenesa (III), menu (II), HaOmromeHWE W omMHMCaHWE IPOIECCOB OKpaIMBaHUS
JIaMEHU MOHAMU HaTpusl, Kalus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIE/IOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHUIA ATIOMUHUS
Y THIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxuHenme
METAJUIBI U UX COCTUHEHUS.

XuMHA U OKPYKAKOIIasA cpeaa

Bemecrsa u Marepuansl B IOBCEAHEBHOM JKU3HU 4eloBeKa. be3ornacnoe
MCITOJIP30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUUYECKOE 3arpsi3HEHHE OKpYyKalolleh cpenbl (mpeaenbHas AOMyCTUMas
KOHIIEHTpaius BeiecTB, nainee — [1J1K). Poias Xxumuu B penieHun dK0JI0rHYeCKUX
npooJIeM.

Xumuueckuit IKCnepumMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHbIE
MaTepualbl).

Meosicnpeomemmnule ceasu

Peasmszannss MeXNpeIMETHBIX CBS3€M NPH HM3yYEHUM XHMHUU B 9 Kiacce
OCYILIECTBIISIETCS YEpPEe3 HCMOJIb30BAHUE KaK OONIMX €CTECTBEHHO-HAYyYHBIX
NOHSATUN, TAK W MOHATHH, SIBISIONINXCS CUCTEMHBIMH ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHSA: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIaCCH(PUKAIM, TIEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, W3MEPEHHE, MOJIETh, SBIICHHUE, ITAPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTEPHAIIBI.

dwusuka: matepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
PaIMOaKTUBHOCTD, MOJICKYJIa, ANCKTPUYCCKUI 3aps, MIPOBOTHUKH,
MOJTYIIPOBOJHUKH,  JHUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSTHHE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITUICCKAS
peméTKa, CruiaBbl, (U3MUYECKUE BEIMYUHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COHIIE.

buonorus: dortocuHTE3, NbIXaHHWE, OMOcdepa, IKOCUCTEMA, MHHEPATbHBIC
yIA0OpEHHS, MUKPOYJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIS
UCKOIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.



2. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOUIETrO
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IWHCTBE Y4YeOHOU u
BOCIIUTATENIbHOMN JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIIUOHHBIMH POCCUUCKUMU
COLMOKYJIBTYPHBIMHU UM JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, NPUHSITHIMU B
oOlecTBe MpaBWiaMd M HOPMaMM TOBEACHHMS U CIIOCOOCTBYIOT TpoleccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIM3ALUU O0YyUYarOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPa)kalOT  TOTOBHOCTh  OOYyYaroOIIHUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OPHUEHTAUUA H
pacIIMpEHUE OMbITa ACATEIbHOCTU HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACIEIUI0, TMOHUMAHUSI 3HAYCHHUS XUMHUUYECKOM HAyKH B >KHU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOUN HH(pOpMarumenn o
NEPEAOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax M MpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIEHUN B KOJUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTHM K pPa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTU NPH BBIMOJHEHUU
y4eOHBIX, IMO3HABATENbHBIX 3a/1ay, BBIMOJHEHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO37IaHUU YYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3AaMMOTIOHUMAHHIO ¥ B3aUMOITOMOIIIN
B IIpolIecce 3TOM Y4eOHOH JesiTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3UMLUMHA HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM M COCTAaBIISIOLIUE
OCHOBY JIJI1 TOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS IPUPOJABI, B3aWMOCBA3SX YEIIOBEKA C
MIPUPOJTHOM CPEION, O POJIM XMMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBbIE IS OOBSICHEHHUS HAOIIOJAaeMBIX IMPOILIECCOB U SIBICHUM,
MO3HAaBaTEIbHOM, MHGOPMAIMOHHON M YUTATENbCKOW KYJBTYpPhI, B TOM YHCIIEC
HaBBIKOB CAMOCTOSITENILHOM palbOThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYpPOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYyYEHHI0O M TO3HAHWIO, JIIOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BATEIhCKOU
NESITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH W YPOBHS OOy4YeHUS B
JIATbHEHUIIIEM;

4) dpopMupoOBaHMSs KYJIbTYPHI 310POBbSI:

OCO3HAHWE LEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBbIN 00pa3 »WU3HMU, OCO3HAHWE TOCIEJCTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOTOMs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTU COONIOJIEHUs] TMpaBuid 0€30MacHOCTH Tpu  OOpallleHuH ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) TpyA0BOr0 BOCIMTAHUSA:

MHTEPEC K MPAKTHUYECKOMY M3yUYEHUIO MTpodeccuil U Tpyia pa3inyHOTO PoJia,
YBOXKEHHUE K TPYy U pe3yJibTaTaM TPYI0BOU JESITEILHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHHUS  MPEAMETHBIX  3HAHMM 1O  XHUMHH, OCO3HAHHBIH  BBIOOD
WHIUBUTyTBHON TPACKTOPUHU MPOOJIKEHUS 00pa30BaHUS C YUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEmHON NpohecCUOHATBHOM ASSTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B TPOQECCUOHATILHON CpeJIE;

6) 3K0JIOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHUE K MMPUPO/IE KAK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAHUE LEHHOCTH 3JI0POBOr0 U
O6e3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(bU3UYECKOMY M TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
mpaBuiI 6€30MMaCHOTO MOBEICHUS MPU PabOTE C BEMIECTBAMH, a TAKKE B CUTYyaIHIX,
YIPOXKAOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YYCHUU XUMHH, IS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOWIEH IPUPOJTHON CPEIIOU, JJIA MOBBIICHUS
YPOBHSl  DKOJIOTMYECKON  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH WX PEIICHUS MOCPEICTBOM METOJOB XHWMHH,
AKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTHBHOM U COIIMATIbHOMN ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeranpeaMETHBIX pE3yJbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHS, IPUHITHII,
rurnore3a, (QakT, CUCTEMa, TPOIECC, IKCIEPUMEHT U JpYyroe.), KOTOpbie
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YUEOHBIX TIpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUHU U3 ATUX NPeAMETOB (OPMHUPOBATH MPEJCTABICHUE O IETOCTHOU



HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE NeUCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHBHBIC, PETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHMIO M OCYILIECTBICHUIO Y4YEOHOMU
NESTEILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jorn4eckue 1eicTBUs:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUS] TPU OCBOCHUU
3HAHUW: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUMN (BBIACIATH MX XapaKTEPHBIC
NPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTHUAMH), HUCIOJIb30BaTh
MOHSATHS 17151 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUU JIsl KJIacCU(PUKAIIMU XMUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHM,
YCTaHABJIMBATh MPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTMUECKUE PACCYKJCHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, IO AHAJIOTHH),
Jie1aTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpollecCe I[MO3HAHUS TMOHATUS (MpEeIMETHbIE U
MeTaIpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ dJEMEHTa), XuMHuueckas ¢opMmyia W ypaBHEHHUE
XUMUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TT03HABATENbHBIX 3a/1a4, ¢ YYETOM
ATUX MOJICTIbHBIX MPEJCTABICHUN BBISBISATH U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBISIBIISATH ~ OONIME  3aKOHOMEPHOCTH, MNPUYHHHO-CJICJACTBEHHBIC CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOLIECCAX U SIBIICHUSIX.

Ba3oBnle uccienoBarejabcKHe AelCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B Kaye€CTBE HHCTPYMEHTA
MO3HAHHUS, & TAKKE B KAUE€CTBE OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOpPETeHHE ONbITa [0 TUIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOloJaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIupoBaTh 00OOIICHUS U
BBIBOJIbI IO PE3YJIbTATAM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIISTh OTUET
0 MPOIeTIaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IMYHBIX BUJIOB U (OPM MIPEACTABICHUS, MOTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHWBATH MPOTHUBOPECUYUBYIO U
HEJO0CTOBEPHYIO MH(POPMAIIHIO;



yMEHUE TPUMEHSATh pa3iuyHble METOIbl U 3aIpPOChl MPU MOUCKE U O0TOOpe
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJI BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE OMBITA B
o0JacTl UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpecTaBiIeHUsT HHGOPMAIUK U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4ll  HECIO0XXHBIMU CXEMaMH, JAHarpaMMaMu,
apyrumu Gopmamu rpaduku 1 UX KOMOWHAITUSIMU;

YMEHHME HCIOJIb30BaTh U aHAJIM3UpPOBaThb B IIpoliecce Y4YeOHOH W
UCCJIEIOBATEIHCKON JEATENHbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HA COCTOSIHUE OKpYXaroled NpUpOAHOU
Cpenpbl.

KoMmyHMKaTHBHBIE YHHBepCaIbHbIE y4eOHbIe NelCTBHUS:

YMEHHS 337]aBaTh BOMPOCHI (B XOJ€ TUaiora v (Mim) IUCKYyCCUM) MO CYIIECTBY
o0OcyxmaeMoil TeMbl, (QOPMYJIHPOBATH CBOM MPEAJIOKEHHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  NOJYYEHHBbIE  pPE3yJIbTaTbl  [MO3HABATEIBHOU
NEATENBHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pE3yIbTATOB BBHIMOJHEHUS] XMMHYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITA,
1abopaTopHOI paboTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JESATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéra OOLIMX HWHTEPECOB U COTJIacOBAHUSA
no3unui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPIUHAIUS
COBMECTHBIX JICUCTBHUM, OINPEACICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBepcaibHbIe y4eOHbIC 1CHCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSATh LENU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISAITh, KOHTPOJIMPOBATH U MPU HEOOXOJIUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeNbHOCTh, BIOUPATh Hanbosee 3(PpPeKkTUBHBIE CIIOCOOBI peleHusl YYeOHbIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEIIbHO COCTaBJIATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBI QITOPUTM  JEUCTBUUA TMPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYeHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUSX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW IeJId, YMEHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 3aJJaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOEHHUIO 0053aTENbHOTO
coliepKaHUsl, YCTAHOBJEHHOTO JaHHOW (denepanbHO paboyelt MNporpaMMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crnenuduueckue IS IpeAMeTHONM oOjacth  «XUMHUS», BHUIBI
JEATeIbHOCTH 1O  TOJYYEHHIO HOBOIO  3HaHMs, €ro HWHTepIpeTaluy,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xon1ty oOydenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

« PpacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX TOHSATHUM: aTOM, MOJIEKYJa,
XUMUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oIHOpOJIHASI M HEOJAHOPOAHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasl JI0JIsl XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, AJIEKTPOOTPUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHMS, XMUMHUYECKasl peakius, KiaccupuKalus peakiuid: peaKiuu
COCAMHEHUSI, PEaKUUU PA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEAKIUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeTJIOBOW d(DPEeKT peakiumu,
SIpO aTOMa, SJIEKTPOHHBIN CJI0OM aToMa, aTOMHasi OpOUTalb, PaInyC aTOMa,
XUMUYECKasl CBsI3b, MOJISIPHAS U HEMOJISIPHAS KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KaTHOH, aHWOH, pPAcCTBOP, MaccoBas JOJiS BEIIeCTBa
(mpolLleHTHAs! KOHLIEHTPALKs) B PACTBOPE;

*  WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATUHA U
MPUMEHSITh 3TH TOHSATHUS MMPU OMKMCAHUH BEIIECTB U UX MPEBPAIICHUH;

+  HCNOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBlieHHs (popmMyn
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUM;

« ONpEeneNsiTh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHECHHMSIX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OMHAPHBIX  COEIUHEHUSX,
MIPUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUM I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

« packpseiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHUSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

- ONHUCHIBATH M XapakTepuszoBaTh TaOMUuHy0 ¢opmy Ilepuonnyeckoi
CHUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3iuyaTh IIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpymnma)», maneie u
OOJNBIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabiuie «llepuomnueckass cuctemMa XuMHYECKHX d3nemeHToB J[. .
MeHpeneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjpa, 00IlIee YUCIO IJIEKTPOHOB
U pacnpeesieHUue UX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKHE BEIIECTBA,
XUMUYECKHE peakinuu (M0 YHUCIy W COCTaBY YYacCTBYIOIIMX B PEAKIUU
BEIIIECTB, 10 TETUIOBOMY (P deKTy);

XapaKTepru30BaTh (OMHUCHIBATH) OOIHME XUMUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHHMU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT X KaU€CTBEHHOI'O
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIFO XMUMHUYECKOTO »dJeMeHTa Mo (opmylie COeaMHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKInu;

MIPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENBHON NEATeIbHOCTU — aHaIU3
U CHUHTE3, CpaBHEHUE, 0000IIeHHE, CHUCTEMAaTU3allMI0, KiacCUu(pUKAIUIO,
BBISIBJICHUE TPUYHMHHO-CIICJACTBEHHBIX CBSI3€d — IS M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIUd, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJIEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBINM U MBICIICHHBIN );

CJIeI0BATh MPaBUJIaM MOJb30BAHMS XUMUYECKON MOCY0M U J1a0OpaTOPHBIM
obopynoBaHuMeM, a TakKe IMpaBuUjaM oOOpaleHusi ¢ BEIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKHUX OMBITOB 10 MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(BoopoZia M KHCIIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J10JIE pacTBOPEHHOIO BEIIECTBA, IMIAHUPOBATH U MPOBOJIUTH
XUMHUYECKUE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEN U
KHUCIIOT C TTOMOIIBIO UHJIUKATOPOB (JIaKMYyC, (heHON(PTaIeUH, METUIOPAHK

U IpyTHE).

K koHiry oOyueHusi B 9 kiacce npeIMEeTHbIE pe3yJibTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX MOHSATUM: XHMHUYECKHIA
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCJICHHUS, XUMHUYECKasl PeaKIlsi, XUMUYECKasi CBs3b, TEIIOBON 3 (deKT
peakuuu, MOJb, MOJSpHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHUE, OOpaTUMblE U



HEeoOpaTUMbIE pEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJIJIOTPOIIHUSI,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (xoBaneHTHAs, VMOHHAA,
MeTaJUIMYecKasi), KpUCTAIUTMYECKasl PeIIETKa, KOPPO3Us METAIUIOB, CILIABbI,
CKOpPOCTh XMMHUYECKON pEAKIHH, MPEAETbHO AOMYCTHMAasi KOHIIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHM U
MPUMEHSITh 3TU OHSATHUA MPU ONMMUCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPEICNIATh BAJIGHTHOCTh M CTEIIEHb OKUCIECHUSI XUMUYECKHUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
omnpeneéHHOMY KJIacCy COCIMHEHHWH 1o (opmyliaM, BUJ XUMHUYECKON
CBSI3U (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOoW (opmysie, XapakTep cpeabl B
BOJIHBIX PAacTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTAIIUMYECKOU
PELIETKN KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMbIica [lepuonmdeckoro 3akona JI. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTepH30BAThH
TabauuHyo Gopmy Ilepuogmdeckoi CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyarh MOHATUSA «rJaBHag noArpynna (A-rpynma)» M «mnododyHas
noarpynma (b-rpymma)», manbie u OodbIIEE MEPUOABI, COOTHOCUTH
0003HauEHUS, KOTOPHIE UMEIOTCSI B IEPUOUIECKOM TaOJINIIE, C YHUCIIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB U
3apsi sAnapa, oOllee 4YHCIO DJIEKTPOHOB U paclpejeieHue ux o
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCJIMHEHUN B MpeJesax MaJlbIX MEePUOAOB U
[JIABHBIX MOJArPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W ClenuPUueckue XUMHYECKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOJATBEPXKIasl OIMKMCaHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUUM COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPAaBHEHUS BJEKTPOJIUTUYECKOW NHCCOLMAIMU  KHUCIHOT,
HIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIMil HOHHOTO



oOMEHa, ypaBHEHHUs peaklMil, TOATBEPKAAOIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEaAKITUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca 3THX PEaKInii;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHWYECKHX TPEBpAlEHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEIIECTB,
MAacCOBYIO [IOJII0 XHUMHUYECKOTO »dJeMeHTa Mo (opmylie COoeauHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOU PEAKIINU;

coOJTr01aTh TIpaBuMJIa MOJIb30BAHMS XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
obopymoBaHuMeM, a TakKe TMpaBuja oOpamieHusi C BEIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSMH TI0 BBIMOJHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaka M yriaekuciioro rasza);

MIPOBOJUTH PEAKITUH, TOATBEPIKIAIONINE KaYeCTBEHHBIN COCTAB Pa3IUIHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHI-, UOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHSI W HMOHBI W3YYCHHBIX METAJ/UIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICTUTEIHPHON NEATeILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIlui0, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYCCKAX PEaKIHUi, €CTeCTBCHHO-HAyYHBIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHNEe, MOJCIMPOBAHNE, JKCTIICPUMEHT (peajbHBIM U
MBICJICHHBIN ).



3. TEMATUYECKOE INIAHUPOBAHUE C YYETOM PABOYEN

ITPOI'PAMMBI BOCIIUTAHUA

8 KUIIACC
JJekTpoHHbIE HHU(PPOBDLIE
Ne Komriecrso 00 a3ol;aTeJILHIII>qu)pec Chbl
/i Tema ypoka YACOB P pecyp
[Ipenmert xumun. Poias Xxumuu B
bu6mmoreka [IOK
1 JKU3HHU 4eaoBeKka. Tena u 1
https://m.edsoo.ru/ff0d210c
BEILIECTBA
) IlonsaTHe 0 MeTOMAX ITO3HAHUS B | bu6nuoreka IIOK
XUMHH https://m.edsoo.ru/ff0d227¢
[TpaxTrueckas padota Ne 1
«IIpaBuna paboThI B
N bubmuoreka [IOK
3 nabopaTtopuu U NpUEMBI 1
https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1a00paTOpHBIM
000pyI0BaHHEM
4 YucTsle BEIECTBA U CMECH. | bubnuoteka [IOK
CriocoOsI pa3iesieHus cMeceit https://m.edsoo.ru/ff0d26¢a
[IpaxTuueckas padora Ne 2
5 «Pa3nenenue cmeceli (Ha 1 bubnmnorexa [IOK
IIPUMEPE OUUCTKU IIOBAPEHHOU https://m.edsoo.ru/ff0d28¢c8
COJIN)»
bu6mmoreka IIOK
6 A 1
TOMBLH MOJICKYTbL https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKUE dJIEMEHTBI. 3HAKH
bubmuoreka [IOK
7 (CUMBOJIBI) XUMUYECKUX 1
https://m.edsoo.ru/ff0d2be8
3JICMECHTOB
8 IIpocThie U clI0KHBIC BEIISCTBA 1 bubmmorera [IOK
P - https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 bubmmotera [IOK
YIApHOS Y https://m.edsoo.ru/f0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHAYECKAI 1 bu6nmnoreka IIOK
dbopmyna. BaneHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX JICMEHTOB
OTHOCHTEIbHAS aTOMHAS
bu6mmoreka [IOK
11 Macca. OTHOCUTETbHAS 1
https://m.edsoo.ru/ff0d323¢
MOJICKYJIIpHAas Macca
2 MaccoBas 40JIsI XUMHYSCKOI0 1 Bbubmmoreka IIOK

9JICMCHTA B COCAMHCHU U

https://m.edsoo.ru/ffdd350¢




13 KonunuectBo Bemecta. Monb. bubnuoteka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230

14 dOu3nueckue U XUMUYCCKHUE bubnuoreka [JOK
SIBIICHUA. XAUMUYECKas PEAKIIHS https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBus

but6mmoreka [IOK
15 MPOTEKAHUS XUMUYECKHUX
. https://m.edsoo.ru/ff0d3al6
peakuui
3aK0H COXpaHEHHS MaCChI
bu6mmorexka [JOK
16 BEIIECTB. XUMUYECKUE
https://m.edsoo.ru/ff0d3b88
YPaBHEHUS
Brraucnenns KoJIMuecTna,

17 Macchl BEIIECTBA I10 bubnuorexa [JOK
YPaBHEHUSAM XUMHAYECKUX https://m.edsoo.ru/ff0d5708
peaxumit
Knaccudukanus XuMruaecKux

18 peakmuii (CoeTMHEHN, bubnmnoreka [IOK
pa3I0KEHUS, 3aMEILEHUS, https://m.edsoo.ru/ff0d334
oOMeHa)

M. B. JIoMOHOCOB — yu€HBbIii-
but6mmoreka [JOK
19 sHIMKIoneaucT. O600IIeHNE U
. https://m.edsoo.ru/ff0d40c4
cUCTEMaTHu3alus 3HaHUU
Kontponbnas padota Nel o
bubauoreka IIOK
20 Teme «BemecTsa 1 XuMH4UECKHe
https://m.edsoo.ru/ff0d4290
peakuum»
Bozngyx — cmech rasos. Cocras
bubnunorexa [JOK
21 Bo3ayxa. Kucnopog — snemeHt
https://m.edsoo.ru/ff0d448e
u mipocTtoe BemiectBo. O30H
DU3NYECKUE U XUMUYECKUE

” CBOMCTBA KHCJIOPO/Ia (peaKIuu bubmmoreka IIOK
okucieHus, ropenue). [lonsitue https://m.edsoo.ru/ff0d4614
00 okcugax
Crioco0bI orydeHus

” KHCIIOpO/Ia B JIA0OpATOPUH U bu6mmoreka [IOK
IIPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucaopoa
TemnnoBoit 3 heKT XUMHUIECKOM
peaKkIiu, MOHATHE O

butmmoreka [IOK
24 TEPMOXMMHUYECKOM YPABHEHUH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX
peakuusax
25 TormmmBo (HedTh, yrons u bubnuoteka [JOK




MeTaH). 3arpsi3HEHHE BO3/1yXa,
CTIIOCOOBI €r0 MPEOTBPALICHHS

https://m.edsoo.ru/ff0d4c4a

[TpakTuyeckas padora Ne 3 o
teme «[lonmyuenue u cobupanue

bubnuorexa [JOK

26
KHUCIIOPOJA, U3YUEHHE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

Bonopona — anemeHT u poctoe
27 BE neclz)ﬂfo Haxox eHHeE bubmorexa [OK
o ) s https://m.edsoo.ru/ff0d4dd0
IPUPOJIC
duznyeckre 1 XUMUIECKUE
28 CBOMCTBa BOJIOPO/Ia Bubamorexa TOK
AOPOE. https://m.edsoo.n/ff0d4ddo
[Ipumenenue Bogopona
butmoreka IIOK

29 Homsirie o kucnorax u comix https://m.edsoo.ru/ff0d50d2

30 Crioco0pbl 1oTyueHus BOI0poaa bu6mmorexka [JOK
B 1aboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o

a1 teme «Ilonyuenue u cobupanue bubnmnoreka [IOK
BOJIOPO/Ia, U3YYECHUE ETO https://m.edsoo.ru/ff0d4f42
CBOWICTB»

0 MosnsipHblii 00bEM ra30B. 3aKOH bu6nuoreka I[IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncaenus o0néma,

13 KOJIMYECTBA BEIIECTBA I'a3a 0 bubnmoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Beruncnenust 00bEMOB ra30B 10

34 YpaBHEHHUIO PEaKIMi Ha OCHOBE bubnmoreka [JOK
3aKOHa O0BEMHBIX OTHOIIICHUH https://m.edsoo.ru/ff0d5708
ra3oB

35 du3nYECKUe U XUMHUYECKUE bubnuoreka [JOK
CBOICTBA BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [TorsiTue bubmnoreka IIOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Boga kak pactBoputens.

Hacpruennsie n
bubmuoreka [IOK
37 HEHACBIICHHBIE PACTBOPHI.
https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BEIIeCTBa B
pactBope
18 [TpakTrueckas padora Ne 5 o bu6muoreka LIOK

teme «IIpurorosnenue

https://m.edsoo.ru/ff0d5eba




PacTBOPOB C ONpeaeIEHHOM
MacCOBOH Joyieu
PacTBOPEHHOTO BEIIECTBA»

KonTponbnas pabora Ne2 o

bubmmoreka [JOK

39 teme «Kucnopoa. Bogopog.
po HOPOA https://m.edsoo.ru/ff0d6342
Bona»

40 OKCHUIBI: COCTaB, bubnuoreka [IOK
KJaccuukanus, HOMCHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue n xuMuyeckue

Al CBOMCTBA KUCJIOTHBIX, but6mmoreka [IOK
OCHOBHBIX U aM(OTEpHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoOBaHU: COCTaB, bubnuorexa [JOK

42
KJaccuuKkanus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuyenue 1 XuMHU4YECKHE bubnuoreka [IOK
CBOMCTBAa OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, bubnuorexa [JOK

44
KiaccuuKkanus, HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuyenue 1 XuMHU4YECKHE bubnuoreka [IOK
CBOMCTBA KHCIJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

46 HOMEHKJIATypa, CIOCOOBI bubnuoteka [JOK
[OJIYYEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckast padora Ne 6.

Pemrenue sxkcnepumMeHTanbHbIX
bubmunoreka IIOK
47 3ama4 o Teme « OCHOBHBIE
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYECKUX
COEIMHEHUI
I'eneTnueckast cBSI3b MEXK]
48 KJaccamMyd HEO FaHI/I‘{eCKI/Iz bubmorexa [OK
N P https://m.edsoo.ru/00ad9a50
COETMHEHUI

49 O06001IeHNe U CHCTeMaTH3aITUs bubnuoteka [JOK
3HAHUM https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 o

50 TemMe EOCHOBHI;IC KJIACChI bubmmorexa [IOK

“n https://m.edsoo.ru/00ad9%¢1a
HEOPraHNYECKUX COCUHEHUIN
IlepBble TONBITKH
51 KJIaCCU(PUKAIIMA XUMHUUYECKHIX bubnmoreka [IOK

anemeHTOB. [TonsTHE 0 rpynmnax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/00ad9ffa




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

butmmoreka [IOK

52
XUMHUYECKUX AaeMeHToB . 1. https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Iepuoppl, rpynmsl, MOACPYHIILI Bubmorexa [OK
PHOJBL, TPYITHRL, HOAPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atromoB. CocTas bubmuoteka [IOK
aTOMHBIX s1ep. M30Tombl https://m.edsoo.ru/00ada342
CrpoeHue 3eKTPOHHBIX
55 000J104€K aTOMOB DJIEMEHTOB bubnmnoreka [IOK
IIepnonnueckoii cucremsl /1. 1. https://m.edsoo.ru/00ada6be
MenneneeBa
XapaKkTepucTUKa XUMUYECKOTO
56 3JIEMEHTA TI0 €r0 MOJIO0KEHUIO B bubnmnoreka [IOK
IIepuonnueckoii cucreme [1. 1. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuoanueckoro
57 3aKOHa I pa3BUTHI HAYKU U but6mmoreka [JOK
npaktukd. /. . MenneneeB — https://m.edsoo.ru/00ada96e
YUEHBIN, TTeIaroT ¥ TPaKTaHUH
PesepBubIil ypok. O0001IeHNE
58 Y CHUCTeMAaTU3alus 3HaAHUI / bubnuoreka [JOK
Bcepocculickas npoepoyHas https://m.edsoo.ru/00adb33c
pabota
KonTponsnast pabora Ne4 o
teme «CTpoeHue aToma.
59 XuMudeckas CBSI3b» / bubmmorexa [IOK
. https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepoyHas
pabora
DJEeKTpOOTPULIATEIBHOCTD bubnunoreka LIOK
60
aTOMOB XHUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnast xumuueckas CBs3b Bubamorexa TOK
https://m.edsoo.ru/00adac34
& KoBasienTHas nosisipHas bu6mmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
63 KoBasientnas HenosnsipHas bubnmnorexa [IOK
XAMUYECKas! CBS3b https://m.edsoo.ru/00adaab8
butmmoreka LIOK
4
6 Crenens, okucaeHHs https://m.edsoo.ru/00adae28
65 OxucauTenpHo- bubnuotexa [JOK

BOCCTAaHOBUTCJIbHBIC PCAKIITNH

https://m.edsoo0.ru/00adb076




but6mmoreka [IOK

66 OKucauTe I U BOCCTAHOBUTEIHN 1 htos://m.edsoo.rw/00adb076
PesepBHblit ypok. O600m1eHne

67 Y CUCTeMaTH3allus 3HaHUH 110 1 bubnuoreka [JOK
teme «CTpoeHue aToma. https://m.edsoo.ru/00ad9cb2
XumMuyeckast CBA3b»

68 PesepBHbIit ypok. O600111eHNE 1 bubmuoteka [IOK
U CUCTEMaTHU3aIus 3HaHU https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I1O 68 4

[TPOI'PAMME




9 KUIIACC

DJIeKTPOHHBbIE
u@posBbie
KoauuectBo unpp
o0pa3oBare/ibHbIE
4acoB
Ne i/ Tema ypoka pecypebl
Bcero
[lepuoanueckuii 3aKoH.
bu6mmoreka IIOK
1 [Tepronnueckas cucTeMa XMMUYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB . 1. Menneneera
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnuoteka [IOK
2 CBOWCTB XUMHUYECKHX JIEMEHTOB 1
.. https://m.edsoo.ru/00adb6bb
MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus u HOMEHKIaTypa | bubnmnoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMHu4ueCcKon CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel o teme

5 «IToBTOpenue u yriayOnaeHue 3HaHUI |
OCHOBHBIX pa3/IeJIoB Kypca 8§ Kiiacca»

6 Knaccudukanus XuMHYeCKUX peakuit ) bu6nmoreka IIOK
10 Pa3JIUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM

bu6mmoreka [IOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEaKLUIX
[TonsiTHEe O XUMHUYECKOM PaBHOBECHH.

g @akTOopbl, BIUSAIOIINE HA CKOPOCTh | bubnmoreka [JOK
XUMHUYECKON PEAKIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC ) bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust PIEKTPOTUTHYECKON

bu6mmoreka [IOK
10 mucconuanuu. CuibHbIE U c1albie 1
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIINi 1 bubnmorexa HOK
P P https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
. . bubnmoreka [JOK
12 OCHOBaHUH B CBETE MPECTABICHUN 00 1
N https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCOLMALINHI
13 XUMHUYECKUE CBONCTBA COJIECH B CBETE 1 bubmuoreka IIOK




MpeACTaBICHUN 00
ANEKTPOIUTUIECKON TUCCOITUAIIIN

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

14 [TonsiTHE O TUAPOIU3E COJIEH bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bubmnoreka [IOK
15 O06o01eHre U cucTeMaTH3alus 3HAaHWIA
B t https://m.edsoo.ru/00addd12
16 [TpaxTnueckas padora Ne 1. «Pemnienne bu6mmoreka LIOK
OKCIEPUMEHTANIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Konrponbnas padora Ne2 no treme
17 «DIEKTPOIUTHIECKAS JUCCOITUALTIS bubmmorexa [IOK
p A HHAHHA https://m.eds00.ru/00addec0
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO0m1as XxapaKTepuCcTHKa rajJoreHOB.
. bubmuoreka [IOK
18 XUMUYECKUE CBOMCTBA HA MPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
Xaoposogopond. ConsiHasg KUCIIOTA,
P P N bubmuoreka IIOK
19 XUMUYECKHE CBOMCTBA, MOJTYUYEHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «IlomydeHue ConTHON KUCIOTHI bubmmorexa [IOK
y . N ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMUCTB»
Brluucnenus no ypaBHEHUSIM
. bubnmoreka [JOK
21 XUMUYECKHUX PEAKIUH, €CIIU OAVH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas xapakTepuCTHKa FJIEMEHTOB bubnuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ANI0TpONHBIE MOJU(DUKAIIUN CEPBHI.
P ¢ N P . bubmuoreka IIOK
23 Haxoxnenue cepbl 1 €€ COeTMHEHUH B
. https://m.edsoo.ru/00ade64a
npupoje. XUMHUYECKHUE CBOMCTBA CEPBI
4 CepoBoaopoj, cTpoeHue, Gpu3ndecKue bu6muoteka [IOK
1 XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHast KUCIIOTAa,
. Bbubnuoreka [JOK
25 buznyecKre 1 XUMHUYECKHE CBOWCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKALINE B
OCHOBE IMPOMBIIIIEHHOTO criocoba
2% MOJTyYEHUS CEPHOI KUCIIOTHI. bu6mmoreka LIOK
XHUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIECH Cpeibl COSTUHEHUSIMHU
cephl
7 Brrunciienre MaccoBOM JOJIM BBIXO1a bubnuoreka [JOK

MPOAYKTA PEaKuu

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




OO011as XapakTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacCpOCTpaHEHHUE B

butmmoreka IIOK

28
npupoze, Gu3n4eckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMUak, ero puznyecKue u

. bu6mmoreka [JOK
29 XMMHYECKHE CBOMCTBA, OJTyYEHUE U
https://m.edsoo.ru/00adf004
IIPUMEHEHUE
[IpakTuyeckas pabora Ne 3 mo Teme
30 «ITonyuenne aMmmuaka, U3y4eHHE €ro bubmmorexa [IOK
Y 1Y https://m.edsoo.ru/00adf180
CBOICTB»

31 A3OTHAas KUCIIOTa, €€ GU3NYECKUE U bubnnorexa LIOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIBbHBIX

. but6mmoreka IIOK
32 yao0penuit. XuMu4eckoe 3arpsi3HeHue
. https://m.edsoo.ru/00adf518
OKpPY’KaIoIIeH cpe/ibl COeTUHEHUSIMU
azora
®ochop. Oxeun pocdopa (V) u
$op docipopa (V) Bubnuoreka [JOK
33 docdopnas kuciora, GpuznUeCcKue u
N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyUYCHHE
Hcnonb3oBanue ¢pochaToB B KaueCcTBE

34 MUHEPATBHBIX YI00PCHHUIA. bubmmoreka [JOK
3arpsisHEHUE PUPOTHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacnpocTpaHEeHUE B

POJ, Pactipocth bubmmoreka [IOK
35 npupoe, GU3NIECKUE U XUMUIECKIE
. https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupsl yriepoja, ux Gpuzndeckue u

16 XHMHYECKHE CBOMCTBA. bubnuoreka [IOK
DKosoruyeckue npoOIeMsbl, CBSI3aHHbIE https://m.edsoo.ru/00adfebe
¢ okcuaom yraepona (IV)

bubmmoreka [IOK
37 YronbHasg KUCIIOTA U €€ COJIU
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

13 "[lonyueHne yriaekuciioro rasa. bubmuoreka [IOK
KadecTtBenHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBOHaYaIbHEIC TOHATHUS 00
Bbubnuoreka [JOK
39 OPraHUYECKHX BELIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCTMHECHUSX YIJIepoaa
40 Kpemnuii u ero coeguHenus bubnmnoreka [IOK




https://m.edsoo.ru/00ae080a

[IpaxTuueckas padora Ne 5. Perenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe

but6mmoreka [IOK

41 .
«Baxneimne HeMeTabl U UX https://m.edso0.ru/00ae0bf2
COCIUHCHUSD
KonTponbhas padota Ne3 o teme
. Bbubnuoreka [JOK
42 «Baxkneinne HeMeTaIlIBI M MX
https://m.edsoo.ru/00ac0e18
COCJIMHCHUSD
OO01mas xapakTepUCTUKa XUMHUIECKIX
3JIEMCHTOB — METAJIJIOB.

43 Mertamnndeckas CBsI3b U bubnuoreka [JOK
MeTaJUInYecKas KpUcTajuinyecKas https://m.edsoo.ru/00ael03e
pemérka. Pu3nveckre CBOMCTBA
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

. . bubmmoreka [IOK
44 DJIEKTPOXUMHUYECKUH Pl HAPSIKEHUI
https://m.edsoo.ru/00ael 156
METaJJIOB
O611e crnocoObl MOTyYeHHS
MeTainoB. CiiaBbel. Beraucnenus mo
. bubnuoreka [JOK
45 YPaBHEHUSIM XUMUYECKUX PEaKLUM,
https://m.edsoo.ru/00ael 156
€CJIM OJMH U3 PEAreHTOB COJACPIKUT
pUMecH
46 IToHsTHE O KOPPO3UU METAIIOB bubmmorera LOK
pp https://m.edsoo.ru/00ae1278
bubmmoreka [IOK

47 €JI0YHBIC METaJLIBI
m https://m.edsoo.ru/00ae14b2

43 OKcuabl ¥ TUAPOKCUIBI HATPUS U bu6muoteka [{OK
Kays https://m.edsoo.ru/00ae14b2

49 IllenouyHO3eMeTbHBIC METAJLTBI — bubmuoreka IIOK
KaJbIUM U MarHui https://m.edsoo.ru/00aelSe8

50 Bakueime coefMHESHNS KaIbINS bubnnorexa [IOK

https://m.edsoo.ru/00aelSe8

51 O0o001IcHNEe U CUCTeMaTH3al|sl 3HAHUH

5 JK€cTKkoCcTh BOABI U CITOCOOKI €€ Bbubnuoreka [JOK
yCTpaHEHHUA https://m.edsoo.ru/00ae1886
[TpakTuyeckas padorta Ne 6 o Teme
. . bu6nuoreka [JOK

53 JKécTKOoCTh BOABI M METOMEI €€

" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6nmoreka [JOK
54 AmoMUHUHI
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHJIA U bubmuoreka [IOK




THJIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnuoreka [JOK
56 Kenezo
. https://m.edsoo.ru/00ae1d86
57 OKcubl, TUJIPOKCUIBI U COJIU XKelle3a bubnmnoreka [IOK
(IT) u xene3a (II1) https://m.edsoo.ru/00ae35¢e6
58 O00011eHNEe 1 CUCTEMATHU3AIA 3HAHNI
[IpakTuyeckas pabota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33724 110 TeME bubmmoreka [JOK
«Baxxueume MeTaIbl ¥ UX https://m.edsoo.ru/00ae3de8
COCITMHEHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKHUX PEaKIUi, €CIIU OJNH 13
60 peareHToB J1aH B U30BITKE WIIN bub6mmoreka LIOK
COAEPXKUT puMecH. Berancnenus https://m.edsoo.ru/00ael750
MAacCOBOM J0JI BBIXOJA MPOIYKTa
peakuuu
61 O06o01IeHne 1 cUucTeMaTH3aIUs 3HAHUN
Kontponbnas pabora Ne4 o teme
62 «Baxnenme MmeTamuibl U UX
COCJIMHEHUS
63 BemiectBa u maTepuasl B bubnuoreka [JOK
MTOBCEIHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsA3HEHUE bubnuorexa [JOK
OKPY’KaFOIIEeH Cpe/ibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemieHun bubmmoreka [IOK
HKOJIOTUYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O60011eH1E U bubnuorexa [{OK
cHUCTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0d0a
7 Pesepsublil ypok. O600111€HUE 1 bu6mmoreka LIOK
cHCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O600111eH1E U bubnuoreka [{OK

cUCTeMaTHu3alus 3HaHUN

https://m.edsoo.ru/00ad9cb2




4. TIPOBEPAEMBIE TPEGOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMH

OBPA3OBATEJBHOMN NPOT'PAMMBI

8 KUIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

IIo Teme: «HepBOHa'-IaJ'IBHI)IC XUMHNYECKHUEC ITOHATHA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTENIbHAsE aTOMHAasi M MOJIEKYJSipHAasT Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl J10JI1 XMMHYECKOTO
JJIEeMEHTa B COEIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKasl peakius,
KIacCUpUKANUSA  pPEaKIuid: pPeaklud COSAWHCHHUS, pEeaKIuu
pa3noKeHus, pPeaKkIUH 3aMelIeHMs, peakuud OOMeHa, 39K30- HU
SHIOTEPMHUYECKUE PEAKIMU, TEIIOBOU 3PPEKT peakiuu, pacTBop,

MacCoBas A0JA BECIICCTBA (HpOHeHTHaﬂ KOHHeHTpaLII/IH) B pacTBOpEC

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMUYCCKHX MOHATHH U

MPUMCHSTH 3THU IOHATHA TPU ONNMCAHUHN BCUHICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHWYCCKYIO CUMBOJIMKY JIsI COCTABJIICHUA q)OpMy.]'I

BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIINI

1.4

PaCKpbIBaTb  CMBICII  3aKOHOB  COXpaHCHUSA  MACChl  BCUICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOI'0 YUYCHHUA, 3aKOHaA

ABoraapo

1.5

OIpeAcsiITb  BAJICHTHOCTHL  ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJacCU(PUIUPOBATh XUMHUYECKUE pEaKUuu (M0 YHMCIy U COCTaBy

y4acTBYIOIIMX B PeaKIMH BELIECTB, M0 TEIJI0BOMY 3 deKkTy)

1.7

BBIYUCIIATH OTHOCHUTEJIBHYIO MOJIEKYJAPHYIO M MOJISIPHYEO MacChl

BCIICCTB




1.8

BBIYHCIISITh MAaCCOBYIO JIOJIF0 XMUMHUYECKOTO 3JIEMEHTa Mo (opmyIie

COEIUHEHUS,

1.9

BBIYUCIIATHE MaCCOBYIO JOJIIO BEIICCTBA B paCTBOPEC

1.10

MNPUMEHATE CCTCCTBCHHOHAYYHBIC METO/AbI TIO3HAHUA — Ha6J'IIO)IeHI/I€,
HU3MCPCHHC, MOZACIIMPOBAHUC, OKCIICPUMCHT (peaanHﬁ n

MBICJICHHBIH )

[To Teme: «Baxuerne npecTaBuTeNM HEOPraHUYECKUX BEILIECTBY

2.1

PpaCKpbIBaTb CMBICII OCHOBHBIX XWUMHUYCCKUX TTOHSITHM: OKCHI,

KHCJI0Ta, OCHOBAaHHCEC, COJIb

22

OIpeAEeATh MPUHAJUIEKHOCTh BELIECTB K OMNPECIEHHOMY Kilaccy

coeuHEeHMH 1Mo Gopmynam

23

KJ1acCuUIMPOBAaTh HEOPraHUUECKHE BEIIEeCTBA

24

XapakTepu30BaTh (OMHUCHIBaTH) OOIIME XWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPK/IAs ONMUCAHUE MTPUMEPAMU
MOJICKYJISIPHBIX ~ YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX

peakiuii

2.5

IIPOrHO3UpPOBATDb CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTHU HNPOTCKAHUA XHUMHUYCCKUX

MIPEeBpAIECHUI B Pa3IMUHBIX YCIOBUSIX

2.6

clieoBaTh IMpaBWJIaM IIOJb30BAaHUS XHUMHUYECKOM TMOCYIOH U
nabopaTopHBEIM 00OPYIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAIECHUS C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIHUSMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB 1O MOJIYYEHUIO U COOMPAHHIO
ra3zo00pa3HbIX BEMIECTB (BOAOpOAa M KHCIOPO/a), PUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIECTBA, MNIAHUPOBATh U MPOBOJUTH XUMHUYECKHUE SKCIIEPUMEHTHI
[0 PAacMO3HABAHUIO PACTBOPOB MIENIOYEH M KHUCIOT C IMOMOIIBIO

WHIUKATOPOB (JakMyc, peHo(TalenH, METUIIOPAHK U IPYTHE)

2.7

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH

ITo Teme: «llepmomnueckuit 3axkoH u Ilepmonnueckas cucrema
xumuyeckux sneMmeHtoB JI. Y. MenneneeBa. CTpoeHHe aTOMOB.

Xumu4deckas cBsA3b. OKHCIUTENLHO-BOCCTAHOBUTEILHBIE peakunumn»

3.1

PaCKpPbIBATh CMBICI OCHOBHBIX XMMHUYCCKHUX MOHSTHH: AApO aroma,

ANEKTPOHHBIA CJION aToMa, aTOMHas OpOUTallb, paauyCc aTroma,




XUMHYECKasd CBA3b, MOJApHAA W HCIOJJAPHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPULATCIIBHOCTh, MOHHAas CBA3b, WMOH, KAaTHOH, AHUOH,

CTCIICHb OKUCJICHUA

32

KHaCCI/Iq)I/H_[I/IpOBaTB XHUMHUYCCKUEC DJICMCHTHI

33

OIMCHIBATh U XapaKTepu30BaTh TabanuHyto Gopmy Ileprognueckoit
CHCTEMbl XMMHYECKHX 3JIEMEHTOB: pa3ivyaTh IMOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIINEY IEPUOABLI

3.4

packpsiBaTh cMbich Ilepuoanueckoro 3axkona [I.M. Menneneena:
JEMOHCTPUPOBATh TMOHHUMAaHHE TMEPUOAMYECKON  3aBUCHUMOCTHU
CBOMCTB XHMHYECKUX DIEMEHTOB OT HWX IOJIOKEHUSI B

Ilepuonuueckoi cucreme

3.5

COOTHOCUTh O0O3HAa4Y€HHUs, KOTOphIE HMEIOTCS B TaOJHIIe

«lleppognyeckas  cucrema  XuUMUYeCKHX  dnemeHtoB  JI.U.
MeHnzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsj sjapa, oOlee YHciio

QJICKTPOHOB U PACIIPCACICHUC UX 110 3JICKTPOHHBIM CHOHM)

3.6

OIpCaCIATD CTCIICHBb OKHUCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COCAMHCHUAX

3.7

OTIpEeeATh BUJ XUMHUYECKOW CBs3UM (KOBaJCHTHAs W WOHHAsA) B

HCOPraHNYCCKUX COCANHCHUAX

9 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMHYECKAS] PEAKIUSDY

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX HOHSTHUN: pacTBOD,
AJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, JIEKTPOIUTHYECKAsS IHUCCOLMALINS,
peakuuyu MOHHOro oOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTuMble U HeoOpaTumble peakuuy,
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHCIIUTED,
BOCCTAHOBUTENIb, OKHCIIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOIINS,

aM(i)OTepHOCTI), XHUMHUYCCKas CBA3b (KOBaHGHTHaSI, HOHHAas,




MeTaJ'IJ'II/I‘-ICCKaSI), KpHUCTAJIJIMICCKad pCHIéTKa, CIIIaBBI, CKOPOCTH

XUMHYECKOMN pCaKknu

1.2

HUIIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMUYCCKHX MOHATUH U

MPUMCHSTH 3TH IOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS AJIEKTPOJUTHUECKON TUCCOLMALIUU KUCIIOT,
LIEJI0YEN U COJIEH, IOJHBIE M COKPAIIEHHBIE YPAaBHEHUS PEAKLUN

HOHHOIro 0OMeHa

1.4

PAaCKpPbIBATh CYIMHOCTb OKUCJIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa 3TUX peaKIUi

1.5

IpOBOOUTH pvaéTBI 10 YpaBHCHHIO XUMHYECKOMN pC€akunu

ITo temam: «Hemerannbl U uUX COECOUHEHHUS» U «MeTamnsl U HX

COCANHCHU A

2.1

XapakTepu3oBaTh  (OMHMCHIBATH) oOmMEe W crelnupuyecKue
XHUMHAYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MTOATBEPKIAs
OMHCaHWE TMPUMEPaMU MOJICKYJSIPHBIX M HWOHHBIX YpaBHEHUI

COOTBETCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

22

COCTAaBJIATh YPaBHCHHSA peaKHI/II\/JI, MMOATBEPIKAAOIINX CYHICCTBOBAHUEC

TeHEeTHYECKOM CBSI3HU MCXKAY BCIICCTBAMU PA3JIMYHLIX KJIaCCOB

23

IIPOrHO3UPOBATH CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT X CTPOCHUA,
BO3MOXKXHOCTH IPOTCKAHUA XUMHWYCCKUX HpeBpaL[IeHI/Ifl B PA3JIMYHBIX

YCIIOBHSIX

24

CIENOBaTh MpaBWUJIaM IMOJb30BAHUS XHUMHUYECKOW TOCYyIOW H
nabopaTopHBIM 00OPYJIOBAHHEM, a TaKXKe MpaBWJIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBMU C HHCTPYKUMSIMU MO BBITOJIHEHUIO
1a00PaTOPHBIX XUMHUYECKHUX OIBITOB MO MOJYYCHHUIO U COOMPAHUIO

ra3o00pa3HbIX BELUIECTB (AaMMHUAKa U YIJIEKUCIIOTO ra3a)

2.5

MIPOBOJUTH PEAKLMM, IOATBEPKAAIONIME KAYECTBEHHBIH COCTaB
pa3MUYHBIX BEIISCTB: PACIO3HABATh OIBITHBIM IyTEM XJIOPHI-,
Opomuna, woaumna, KkapOonar, Qocdar, cuamkar, Ccynbdar,
THIPOKCUIMOHBI, KATHOHBI aMMOHUS, MOHBI M3YYE€HHBIX METAJLIOB,

IIPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAaX HEOPIAHUYECKUX BEILECTB

[To Teme: «XuMUS M OKpyXKarolas cpesiay

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XuUMHUYeckux moHsTui: [IJIK

BCIICCTBA, KOPPO3U MCTAJIJIOB
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MPUMEHATh OCHOBHBIE ONEPAIMH MBICIUTEIBHOU IEATETHHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHUE, 0000IIeHne, CUCTEeMaTH3AIHIO,
BBISIBIICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Uil M3Yy4YCHUS
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIMil; €CTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HAOIIOJICHUE, M3MEPEHHE, MOJICIHPOBAHNE,

SKCIIEPUMEHT (peanbHbIN U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COEePKAHUS

1

HCpBOHa‘-IaJIBHLIC XUMHWYCCKHUEC ITOHATHA

1.1

[Tpenmer xumuu. Ponb XUMHUM B ®KU3HU YeTOBEKa. XUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIMIECTB. ATPEraTHOE COCTOSTHUE

BCIIICCTB

1.2

ITousrue o MCTOAaX ITIO3HAHHUA B XUMHUU. YucTele BCIICCTBA U CMCCH. CriocoObI

pas3aeneHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumudeckue dieMeHTbl. CHMBOJIBI XUMHYECKHX

aneMeHToB. [IpocThie U clio)KHbIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE yUeHHUE

1.4

Xumnueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHOcHTeNnbHAas  aTOMHas — Macca.
OtHOocuTenbHAs MOJIEKYJIsIpHAas Macca. MaccoBas 10 XUMHYECKOIO

JJICMCHTA B COCIMHCHUN

1.5

KomnuectBo BemectBa. Monbs. Monsipaas macca. B3auMoCBsI3b KOJIM4YECTBA,
MacChl ¥ YUCJIA CTPYKTYPHBIX €IMHHUII BemiecTBa. Pacuérel mo ¢opmynam

XUMHWYCCKUX COCI[I/IHGHI/II\/JI

1.6

®u3nyecKkue U XUMHUYECKHUE SBICHUSA. XMMHUUYECKash peakuus U €€ MPU3HAKHU.
3aKOH  COXpaHEHMs  MacChl  BeHIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccupukamuss XUMHYECKHX peakiuid (COCIUHEHHs, Pa3JIOKEHHUS,

3aMeIIeHUs, OOMEHA)

1.7

XUMUYECKUN HSKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYAO0M, C
npaBuiIaMu paboThI B TabopaTopuu U NpuémMaMu oopalieHus ¢ 1a00paTOpHbIM
o0opyloBaHHEM, HM3y4YCHHE W OINUCAaHHE (U3UYECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOMIOAcHHE (Qu3ndeckux (IUIAaBJICHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KHTICHWE U KOHJICHCAIIHSI BOJIBI) U
XUMUYECKUX (TOpEHHE CBEYM, NPOKAIUBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIOTOW) SIBJICHHM, HAOMIOJCHHE W OIHUCAHHE
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakiuil (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHUCJIOTHI C XJOpHIOM Oapus, paslioKeHHe

ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE Kelle3a C pacCTBOPOM




conmu meau(Il), uzydenue crnocoOOB paseneHus cMecei (C MOMOIIbIO MarHuTa,
(GuIbTpOBaHKE, BHIMTAPUBAHKE, AUCTWLIAIMS, XpoMarorpadus), IpoBeIecHUE
OYUCTKH TIOBAPEHHON CONM, HAONIOJCHWE W ONHCAaHHE pPEe3yIbTaTOB
NPOBE/ICHUS OTIBITA, WIUTFOCTPUPYIOIIETO 3aKOH COXPAHECHHUST MAaCChI, CO31aHUC

MoJiee MOJIeKy (I1apOCTEPHKHEBBIX )

Baxwneimue npeacraBuTeIM HEOPraHMIECKUX BELIECTB

2.1

Boznyx — cMech rasos. CocraB Bo3ayxa. Kucnopog — ajeMeHT M mpocroe
BenlecTBo. HaxoxaeHue kKuciopoaa B npupoje, pu3ndeckue U XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopoja. CrnocoOsl
MOJTyYEHHUsl KUCJIOpoJa B J1aOOpaTopuM W MPOMBIIUIEHHOCTH. KpyroBopot

KHCJI0poda B IIpUpOAC. O30H — AJJIOTPpOITHAA MOI[I/I(i)I/IKaI_II/ISI KHCJI0pOoaa

22

TennoBoii 3hPeKT XUMUIECKON peakIuu, TEPMOXUMHUYECKHUE YpaBHEHHUS,
HK30- U IHJOTEPMUYECKUE peakluuu. TOMINBO: yrojib U METaH. 3arpsa3HeHHe

BO3/1yXa, YCHJICHHE TApHUKOBOTO 3((hekTa, pa3pylieHrne 030HOBOTO CII0s

2.3

Bomopoa — aneMeHT 1 mpocToe BenecTBo. HaxoxaeHue Bojopoia B MpHpo/Ie,
du3nveckue W XMMHYECKHE CBOWMCTBA, NMPUMEHEHHUE, CHOCOOBI MONYYCHHS.

Kucaoter u conu

24

MomnsipHblid 006EM Ta30B. Pacd€Thl M0 XMMUYECKHM ypaBHEHHUSM

2.5

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBopuTens. PacTBOpBI.
HacplieHHble 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBass oyl BeliecTBa B pPAacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B MpUpOJE U B KU3HU yenoBeka. KpyroBopot
BOABl B TpUpOJE. 3arpsi3HEHUE MpUPOAHbIX BoA. OXpaHa U OUYHCTKA

MIPUPOTHBIX BOT

2.6

Knaccudukanuss neopranmyeckux coemunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yrommue (OCHOBHBIC, KHCIOTHBIE, aM(oOTepHbIe) U
HecoJieoOpaszyromue. Homenkiiatypa okcuioB. @u3ndeckue U XUMHUECKUE

CBOMCTBA OKCHJIOB. HOJ’Iy‘ICHI/IC OKCHUI0B

2.7

OcnoBanus. Knaccugukanms ocHOBaHMM: IMIENOYM W HEPacTBOPUMBIE
ocHoBaHus. HomeHkiiatypa ocHoBaHM. OU3nYeCKHe 1 XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TomyueHne ocHOBaHUIA

2.8

Kucnorel. Knaccudukanus kucnor. Homenknarypa kuciaor. Ou3nueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTu MeTtaioB H.H. bekerosa.

[Tomyyenue kucaot
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Conu. Homenknatypa coneid. PU3NYECKHE U XMMHYECKHE CBOMCTBA COJICH.




ITomyuyenue conei

2.10

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU HCOPraHUYCCKUX COCI[I/IHGHI/Ifl

2.11

XVMMUYECKUH JKCIIEPUMEHT: KAUECTBEHHOE OIPEAEICHUE COJEpKaHus
KHUCJIOpOJia B BO3JyXe, MOJIydeHHEe, coOupaHue, paclio3HaBaHUE U M3yueHUe
CBOWCTB KHCIJIOPOJ1a, HAOJIOJJIEHUE B3aUMO/ICHCTBUS BEIIECTB C KMUCIOPOIOM U
YCIIOBUSI BOSHUKHOBEHUS U MPEKpAIleHUs] TopeHus (1moxapa), 03HaKOMJICHHE
¢ oOpa3llaMu OKCHJOB M ONHMCAaHUE HMX CBOWCTB, MOJyYEHHUE, cOOMpaHue,
pacno3HaBaHUe U HU3Y4YEHHE CBOMCTB Boaopoja (TOpeHue), B3auMOJeicTBIE
BOZIOpOJA c OKCHJIOM meau(Il) (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOIIOJCHHE OOpPA3I[OB BEMIECTB KOJUYECTBOM | MOJIb,
UCCIIeIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHUS] BEIIECTB C  Pa3IMYHOM
pacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMPEACIEHHOW MAcCOBOM
J0JIel  PacTBOPEHHOIO BEILECTBA, B3aUMOJECHCTBUE BOABI C MeETajulaMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIOJb30BaHUE BHUACOMATEPHATIOB),
OINpPECIICHUE PACTBOPOB KUCJIOT M IIENOYEN € NOMOLIbIO HMHAWKATOPOB,
UCClIeIOBaHNEe OOpPa3[0B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJroIeHue W3MEHEHUs OKPACKM MHIMKAaTOpPOB B pacTBOpax KHUCIOT U
nienouei, u3yuenue B3aumozeicteust okcuga meau(ll) ¢ pacrsopom cepHoit
KHCJIOTBI, KHCJIOT € MeETalllaMHM, pEeakUui HEeUTpalu3aluM, IOJy4YEeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeETajla JpyruM H3
pacTBopa COJIM, pELIEHHE SKCIIEPUMEHTANIbHBIX 3aJa4 1o TeMe «BaxHelmue

KJIaCChl HCOPTAaHNYCCKUX CO€)IHHGHI/II>1>>

[Tepnoanueckuii 3akoH u [lepuonnueckas cucreMa XUMUYECKHUX DJIEMEHTOB
J.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC pCaKIIUN

3.1

[TepBble MONBITKM KiIacCU(UKAUM XUMHUYECKUX d3JeMeHToB. [loHsTHe O
rpynmnax CXOAHBIX AJIEMEHTOB (IIEJIOYHbIE U IIEI0YHO3EMENbHbIE METalIbl,
rajJloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yloT aM(poTepHbIC

OKCHUJIbI U THAPOKCHUIBI
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Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XMMHUYECKHUX JIJIEMEHTOB
.M. MengeneeBa. KopoTkonepuonHas © JUIMHHONEPUOAHAS  (OPMBI
Ilepnonnueckoir cucreMbl xuMmuueckux oanemeHntoB J.M. Menzeneesa.
[Teproas! n rpynnsl. @U3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEPOB

IIEpHO/1a ¥ TPYIIIbI JIEMEHTA

3.3

Crpoenne atromoB. CocraB aTroMHbIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHue




ANIEKTPOHHBIX 000JI0ueK aTroMoB MepBbIX 20 XHUMHUYECKHUX 3JIEMEHTOB
ITepuoanueckoit cucremsl J[.M. Menneneesa. XapakrepucTuka XMUMUYECKOTO

AJIEMEHTA M0 ero nojoxeHuro B [lepuogunueckoii cucreme [1.M1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYECKUX CBOMCTB MO TPYMIaM U TMEepUOJIaM.
3nauenue [lepuoanyeckoro 3akona u [lepruoandeckoil CUCTEMbI XUMHUECKUX
3JIEMEHTOB IS pa3BUTUA Hayku W npakTtuku. .M. MenaeneeB — y4éHbliii u

rpakJ1aHUH

3.5

Xumndeckas cBi3b. KoBajeHTHas (HOHﬂpHaﬂ u HeHOﬂﬂpHaﬂ) CBA3b.

SHGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX JIEMEHTOB. VlOHHAS CBI3b

3.6

Crenienp okucieHus. OKHCINTEILHOBOCCTAHOBUTCILHBIC pCaKkuuru. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIN

3.7

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE OOpa3loB BEUIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCUAA LUHKA C PACTBOPAMU KHUCIOT U
1IeJI0Y€EH, IPOBEJEHUE ONBITOB, WILTIOCTPUPYIOLIUX IPUMEPBI OKACIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKuHﬁ (F OpCHUC, pCaKIIUH PA3JIOKCHHA, COG,[[I/IHCHI/ISI)

9 KVIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKAHUA

BemiecTBo 1 XuMudeckas pcaKnus. HOBTOpeHI/IC

1.1

[lTepuonuueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKHUX BJIEMEHTOB
J.M. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHNUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPHOJIOB, Kalus, KaJbLHUs U HX
COEMHEHHUI B COOTBETCTBUM C IOJIOKEHHEM 3JIEMEHTOB B llepuoamyeckoin

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelIeCTBA: BBl XUMHYECKON CBS3U. THIMBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAILNIMYECKON
peméTki W BUJA XUMUYECKOW cBsi3M. Krnaccuukanus u HOMEHKIATypa
HEOPraHMYECKUX BeUIECTB (MEXIyHAapOJHAas W TpUBUAJbHas). XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCAIIMUXCA K PA3JIMYHBIM KJIaCCaM HEOPTraHWYECKHUX

COCZ[HHCHHﬁ, TCHCTHUYCCKAs CBA3b HCOPIraHUYCCKHUX BCIICCTB

1.3

Knaccudukanus XuMHUeCKUX peakiuii o pa3IudHbIM IpU3HaKaM (TI0 YUCITy

M COCTaBy y4YaCTBYIOIIMX B PEaKIWHU BEIIECTB, MO TEIUIOBOMY 3(deKTy, mo




W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUUICCKUX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
o  y4acTturo KaTanH3aTopa). OK30- o SHAOTCPMHUYCCKHUE  pPCAKIHHU,

TCPMOXUMHUYCCKUC YPABHCHUA. ITousTue o CKOpPOCTH XHUMHYCCKOMN pCaKkurun

1.4

[TonsTHe 00 0OpPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. lloHATHEe O XUMHYECKOM
paBHOBecuH. (DAaKTOpBI, BIMAIOIIME HA CKOPOCTH XUMUYECKOM pEaKLMH M

IMOJIOKCHUEC XUMHUUYCCKOI'O PaBHOBCCHUS

1.5

OKHCIIUTETLHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMH,  JJIGKTPOHHBIM  OayiaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHON  peakiuu. CocTaBieHUE YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C HCIOJIb30BAHUEM METOJIa

QJICKTPOHHOTI'O Oairanca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOUUALNN. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Katunonsl, annonsl. MexaHu3M AUCCOLMALINH BEIIECTB C PA3IMYHBIMU BUAAMHU
XUMHUecKol cBsa3u. CreneHs aucconuanui. CUiabHbIE U cIadble AIEKTPOIIUTHI.
Peakiiun monHoro oomeHa. Y cinoBusi MPOTEKaHUSI peaKMidi HOHHOTO OOMEHa,
MOJIHBIE M COKpAlIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBAa KHCIIOT,
OCHOBAaHWUU ¥ COJCH B CBETEC IMPEJACTABICHUH 00 DSICKTPOIUTHUSCKON

Jucconuanuu. KauecTBenHbIC pC€aKi Ha NOHBI. IlonsTue o THApOJIn3C coJier

1.7

XUMUYECKUI SKCIIEPUMEHT: O03HAKOMIIEHHE C MOJEISIMH KPUCTAITUYECKUX
PEMIETOK HEOPTaHUYECKUX BEIIECTB — METAIJIOB U HEMETaUIoB (Tpaduta u
aymMasa), CJIOXKHBIX BEIIECTB (XJIOpUJa HATPHS); UCCICAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKON pEakiuu OT BO3JACHCTBUS pa3INYHBIX (PaKTOPOB;
UCCIIEIOBaHUE  3JIEKTPOIPOBOAHOCTH  PAacTBOPOB  BEILIECTB, Ipoliecca
JUCCOIMAIMN  KHUCIIOT, Ienod4ed W coseid (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJICHHE OMNBITOB, WUIIOCTPUPYIONUX TMPU3HAKU
NpOTeKaHUs peaknuid MOHHOro oOMeHa (0Opa3oBaHME OCa/Ka, BbIIEICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WJUIIOCTPUPYIOUIUX  IPUMEPHI
OKHCIIUTETHHO-BOCCTAHOBUTEIBHBIX peakuui (ropenue, peaxiuu
pa3joXKEeHUs,, COEOUHEHMs); paclo3HaBAaHUE HEOPraHUYECKUX BEIIECTB C
MOMOIIbI0 KAYECTBEHHBIX PEAKIUN HA MOHBI; PEUICHUE YKCIIePUMEHTATLHBIX

3aa4

Hemeramis! u ux COCAUHCHUA

2.1

OOmrast xapaktepucTuka TajgoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble crTerneHu okuciaeHus. CtpoeHune M (uU3NYECKHUE CBOMCTBA

MPOCTBIX BEIIECTB — rajJOreHOoB. XMMHUYECKME CBOWCTBA Ha IpUMEpE XJIopa




(B3auMozielicTBUE C MeTalllaMi, HEMETaJUIaMH, Lel104aMH). XJI0POBOJOPOI.
ConsiHass KUCIIOTa, XUMHUYECKHE CBOICTBA, IMOJy4Y€HHUE, NPUMEHEHHE.
JelictBue xjopa W XJIOPOBOAOPOAA HAa OpPraHW3M 4esoBeka. Bakueilne

XJIOpUAbl U UX HAXOXKACHUC B IIPUPOAC
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OO6mras xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeNeHN OKucieHus. CTpoeHue u pusnyeckue CBOUCTBa
MPOCTBIX BEIIECTB — KHUCIOPOAAa W Cepbl. AJUIOTPOMHBIE MOIUGUKALNUN
KHCIIOpOJia M cepbl. XMMHUECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHHE,
¢busznueckue W XuUMHUeckue cBOMCTBA. OKCHIBI cepbl KaK NpPeICTaBUTENN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIO0Ta, GU3NUECKHUE U XUMHUECKUE CBOMCTBA
(oOrmue Kak mpeacTaBUTENs Kilacca KUCIOT U creruduueckue). XuMUYECKHe
peaKiyy, Jexallue B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MOy4YeHUs] CepHOU
kuciotsl. [Ipumenenne. Conu cepHOM KHUCIOTHI, KQUECTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxaeHue cepsl U €€ COeTUHEHUH B pUpoze. XUMHUYECKOe
3arpsi3HEHUE OKPY KAIOLIEH cpeibl COSIMHEHUSIMU Cepbl (KUCIOTHBIE JT0XKIH,

3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHUS

2.3

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpPHBIC CTETEHH OKHUCJICHMs. A30T, paclpoCTpaHEHHUE B
npupoje, pusndeckre U XuMuueckue cBorictsa. KpyroBopot azoTa B mpupoze.
AMMI/IaK, €ro (1)I/ISI/I‘I€CKI/I€ U XHUMHYCCKUC CBOI\/JICTBa, MOJIy4YCHHUE U
npuMmenenne. Conu aMMOHHMS, WX (PU3UYECKHe U XHUMHUYECKHE CBOICTBA,
IMPUMCHCHUC. KauecTBennas pCaKknus Ha WOHbI aMMOHUA. AzoTtHas KHCJIOTAa,
e€ momyuyeHue, (QUINYECKUE U XHMHYECKHE CBOMCTBa (0oOmme Kak
IIpeJICTaBUTEINS Kilacca KUCIOT U crienupuyeckue). Mcnonb3oBaHue HUTPaToB
U cojell aMMOHHsS B KaueCTBE MMHEPAIbHBIX YyI0oOpeHHil. Xumuueckoe
3arpsi3HEHUE OKPY KAIOIIEH Cpefibl COETMHEHUSIMU a30Ta (KUCIOTHBIC 0K/,

3arpA3HCHUC BO3ayXa, IIOYBLI U BO,[[OéMOB)
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docdop, amnorponHsie Moaudukanuu hochopa, GU3NIECKUE U XUMUUECKHE
croiictBa. Oxcun docdhopa(V) u dochopras kucmora, QGuaMdecKkue u
XMMUYECKHE CBOICTBa, moiydeHue. Mcmonb3oBanue ¢ochaToB B KauecTBe

MUHEPAIbHBIX y100peHHIA
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OOmiast xapakTepucTuka 3yeMeHTOB [VA-rpynmnsl. OCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEHH OKHCICHMSA. YTJepoJ, aIOTPOIHbIE
MOJUGUKAIIMH, PAaCIPOCTPaHEHUE B IMPHUPOJE, (PU3NYECKHEe UM XUMHYECKHE

cBoiicTBa. AncopOuus. Kpyrosopot yriaepoaa B mpupoe. OKCuabl yrieposa,




ux (1)I/ISI/I‘I€CKI/IC U XUMHNYCCKHUEC CBOI>'ICTB3, I[CI\/JICTBI/IG Ha JXUMBBIC OpraHU3MBbI,
MOJTy4YeHHe U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa(lV); rumore3a mI00aqbHOTO TOTCIUICHHS KIMMATa; MapHUKOBBIMN
sddekr. YrompHas KHCIOTa U €€ COolH, WX (PHU3UUYECKHEe U XUMHUYECKHE
CBOICTBa, MoydeHue U npuMeHeHue. KayecTBeHHast peakuus Ha KapOoHaT-
noHHbI. Mcnonp30BaHue KapOOHATOB B OBITY, MEAMIIMHE, TIPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BEUIECTBAX KaK O COSAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIeH, 3TAHOJ, TJIHUIEpPUH, YKCyCHas
kuciota). Ux coctaB m xumudeckoe ctpoenue. [lonarue o Omonmormuecku
BAKHBIX BEILECTBAX: XHUpax, OelKkax, yriaeBoJax — U HMX POJIU B KU3HU
yeyoBeka. MaTepuaabHOE€ €IUHCTBO OPraHWYeCKUX M HEOPraHMYECKHX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJIyYEHUE U
npumMeHeHue. CoenuHeHust KpeMHus: B npupozae. O6mue npeactaBieHust oo
okcuze kpemMHusi(IV) u kpemuueBoit kuciore. CUIMKaThl, UX UCIIOJI30BAHUE
B ObITy, MEIUIMHE, IMPOMBIIUICHHOCTH. BakHeilme crpouTenbHble
MaTepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobiemMbr
0€30IacHOT0 MCHOJIb30BAHUS CTPOUTEIBHBIX MAaTEpHaliOB B TOBCEIHEBHOM

JKHU3HHU

2.8

XUMHUYECKUH SKCIIEPUMEHT: M3ydeHHe 00pa3loB HEOPTaHWYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHUCIIOTHI; IPOBE/ICHUE KAaUeCTBEHHBIX PEaKUUi Ha XJIOPU-
MOHBI W HaONIO/EHHE MPU3HAKOB HMX MPOTEKAHUS; OIBITHL, OTPAXKAIOIINE
¢buznyecKre U XMMUYECKHEe CBOWCTBA TaJIOTEHOB U UX COSAMHEHUN (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C OOpa3lamMu XJOpPHI0B
(raoTeHHI0B); O3HAKOMJICHHE C o00pa3laMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXXHO HCHOJIB30BAHME BHJICOMATEPUANIOB); HAOIIOJCHUE TIpolecca
oOyriMBaHMs caxapa MoJl ICHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
N3Yy4EHHE XMMHUUECKHUX CBOMCTB pa30aBIE€HHON CEpHON KHMCIIOTHI, IPOBEACHNE
KaueCTBEHHOW peakiuu Ha cynbarT-uoH U HaONIOAeHHe NpuU3HaKa eé
NPOTEKaHUS; 0O3HAKOMJICHHE ¢ (PM3MYECKHMHU CBOMcTBaMU a3o0ta, dochopa u
WX COCIWHEHUU (BO3MOXHO HCIIOJIB30BaHKME BHIEOMATEpHAIOB), 0OpasmamMu
a30THBIX U (HOCPOPHBIX YAOOPEHUN; TTOTydYeHUue, cCoOupaHue, paco3HaBaHNe
U U3y4YEeHHE CBOMCTB aMMHaKa; MPOBEJACHHE KaueCTBEHHBIX pPeakiuil Ha MOH
amMmMoHus # ¢ocar-uOH W U3YYCHHE TMPU3HAKOB WX MPOTCKAHHS,

B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOMN a30THON KHUCJIOTHI C MEABIO (BO3MOXKHO




UCIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJIETeN KpHUCTaIIMYeCKUX
peméTok anMasa, rpadura, QymuepeHa; O3HAKOMJIEHHE C TPOLECCOM
azcopOLUU pacCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
IPOTHBOra3a; MoJy4yeHHe, coOOMpaHue, paclo3HAaBaHUE U M3YyYCHHE CBOWCTB
YIJIEKUCIIOro Ta3a; MPOBEACHHME KAayeCTBEHHBIX peakuuil Ha KapOoHaT- U
CWIMKAT-UOHBl M W3YyYECHHE INPU3HAKOB HX NPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CHIIMKAaTHON NMPOMBIIIEHHOCTH; PELIEHUE IKCIEPUMEHTATbHbIX

3aJa4 110 TEMC «Baxkneinne HeMeTaIIbl U HX COCIHUHCHUA»

Mertannsl 1 Ux COCIUHECHUA

3.1

OO0mas XxapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJIIOB Ha OCHOBAaHUU
ux nonoxeHus B llepuonnueckor cucreMe XUMHUYECKUX 3yemeHToB J[.H.
MenpneneeBa u ctpoeHust atomoB. CTpoeHre MeTauioB. MeTrayuinueckas CBs3hb
U MeTaJUTMYecKash KpPUCTAJIMYEcKash pem€TKa. DJIEKTPOXUMHYECKUN psif

HaIpsHKEHUN METAJIJIIOB
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dusnueckue 1 XUMUYECKHEe CBOMCTBA MeTa/IoB. O0IIKe croco0b! MOTy4eHus
MeTauioB. [loHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3allIUThI UX OT
Koppo3uu. CriaBsl (CTaib, 4yTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE

B OBITY U IPOMBILILIEHHOCTH
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[llenounsle MeTamsl: nosoxeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemenToB J[.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaX0X/I€HUE B IIPUPOJIE.
dusnueckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUJAPOKCUABI HAaTpus M Kanus. [IprMeHeHHe IIeNOYHBIX METaJUIoB U HX

COEIMHEHUN

3.4

Ilenouno3eMenbHbIE METalJabl MarHuii M KajblMil: IIOJIOKEHHE B
[Tepuonnueckoit cucrtemMe xumuueckux »diemeHtoB .M. Mengaeneesa;
CTPOEHHE UX aTOMOB; HaxXOxkJAeHHe B npupoje. Ousndeckue U XUMUUYECKHE
CBOWCTBa MarHusi W Kaublusa. BakHeWmmne coeluHEeHUs Kaublus (OKCHI,

rUAPOKCHI, comr). JKECTKOCTh BOJBI M CITOCOOBI €€ YCTpaHeHUS

3.5

AnroMuHui: nonoxenue B [leproguueckoil cucteMe XMMHUUYECKUX 3JIEMEHTOB
JI.1. MeHnnieneeBa; CTpOCHHE aToMa; HaXOXKIEHUE B pupoae. Pu3ndeckue u
XMMUYECKHE CBOWCTBA allOMMHHUA. AMQOTEpHbIE CBOICTBa OKcuia U

TUAPOKCH/IA AITFOMUHUS

3.6

Keneso: nonoxenue B [lepuonnueckoid cucteMe XUMHUYECKUX 3JIEMEHTOB
J.. MenpneneeBa; CTpOCHHE aTOMa; HaXOXJAEHUE B Ipupoae. PU3ndecKue u

XUMUYECKHUEe CBOMCTBaA xene3a. Okcubl, rugpokcuabl U conu sxeneza(ll) u




xene3a(lll), ux coctas, CBOICTBA U MOTyUYEHUE

3.7

XUMUUECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMH METAJIJIOB H CIIJIABOB,
X (U3NYECKUMH CBOWCTBAMU; W3Y4YCHHE PE3yJbTaTOB KOPPO3UH METAJIIOB
(BO3MOXHO HCIOJIb30BAaHHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEMH
B3aMMOJICHCTBUSL OKCHMJA KaJlbllUd W HATpUs C BOAOH (BO3MOXKHO
WCIIO0JIb30BAaHUE BHJIEOMATEPHUANIOB); UCCIEAOBAaHUE CBOMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHUCIopoje (BO3MOXKHO —HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMi HA HOHBI
(Maramsi, Kayuplws, adroMuHMS, IMHKa, xkene3a(ll) u xenesa(lll), memu(Il);
HAOII0/ICHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHUS IIJIAMCHH NOHAMHY HATPHSI,
Kamusi W Kaiblus  (BO3MOXXHO — HCIOJb30BAaHUE  BHUAEOMATEPUAJIOB);
uccienoBaHre aM(OTEPHBIX CBONCTB THAPOKCUAA AIOMHHHS U THAPOKCHUA
LMHKA; PEIICHNE SKCIEPUMEHTAIIBHBIX 3a]a4 0 TeMe «BakHelne MeTaibl

U UX COCAUHCHU)

XuMUs U OKpy’Karolas cpena

4.1

Hosrie MaTc€purajibl U TCXHOJIOTHUH. BeH_[eCTBa U MaTCpUuaJibl B HOBCGHHGBHOﬁ
JKM3HU YeI0BeKa. XUMUS U 310pPOBLEC. be3omacHoe KuCIOIB30BaHNE BEIIECTB U
XHUMHUYCCKUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMoumpb IMpru XUMHUYCCKUX OXKOIrax M

OTPABJICHUSIX

42

OCHOBBI  JKOJIOIMYECKOM  IpPaMOTHOCTH.  XHMHYECKOE  3arps3HEHHE
okpy:xaroeit cpenst IIJIK. Posb xumMuu B pereHnn 3K0JI0rHYecKux mpoodieM.
[TpupoaHble UCTOYHHMKH YTIEBOJOPOJOB (Yrojib, MPUPOIHBIN ra3, HedTh),

MIPOIYKTHI UX TTEPEPAOOTKH, UX POJIb B OBITY U TPOMBIIIIIEHHOCTH

4.3

XUMUYECKUN IKCIIEPUMEHT: N3y4YEeHUE 00pa3L0B MATEPUAJIOB (CTEKIIO, CILIABBI

MCTAJJIOB, ITIOJIMMCPHBLIC MaTepI/IaJ'ILI)




MPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA3OBATEJLHOU
IPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBePsSIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHMSI K NMPeAMETHBIM pe3yJibTaTaM
0a30BOr0 ypOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NporpamMMbl OCHOBHOT0 0011ero odopazoBanns Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HABAEMOCTH SIBIICHUH MPHUPOJBI, MOHMMAaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XUMHUYECKOW HayKH KaK 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIel KyJbTypbl U MPAKTUYECKOU
NeSITeIbHOCTH YeJIOBeKa B YCJIOBUSIX COBPEMEHHOIO OOLIECTBa;

IMOHMMAaHHE MCCTAa XUMUHU CPCIU JPYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB H H3YUYCHHA
XUMHUYCCKUX peaKI.IPIfI; YMCHHUC HCIIOJIb30BAThL MOICIU  UIA

00BACHEHUS CTPOCHUSA aTOMOB 1 MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3AHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHIKEHHSIX
XUMHUYECKON HAYKH, YTO TO3BOJUT OOYYArOIIMMCS PacCMaTpPUBATH
XUMHIO Kak cdepy cBoed Oynymed mnpodeccruoHalIbHOM
NESATCIIbHOCTH W CJeNIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
NpoQHUILHOTO TMpeaIMeTa TPU IMEPEeXoJie Ha YPOBEHb CPETHETO

o01ero oopazoBaHus

Brnanenune cucreMol XMMUYECKUX 3HAHMM U YMEHHE IIPUMEHSATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

2.1

Ba)XHEHIINE XUMHUYECKHE TOHATHSA. XUMHYCCKUH 3JIEMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, IPOCTOE U CI0KHOE BELIECTBO, OJAHOPOIHAS U
HEOJHOPO/HAs CMECh, OTHOCHTEJIBHBIE aTOMHAs W MOJICKYJISIPHAS
Macchl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAasl Macca, MOJISIPHBIN
00BEM, OKCHUJI, KHUCIIOTa, OCHOBAHUE, COJIb (CpEeaHsIs), XUMUYECKast
peakuus, peakuu COEJUHEHUS, PEAKIMU Pa3JI0KEHUs, peaKUH
3aMeIIeHus], peakuu oOMeHa, TeroBoi 3ddekT peakuuu, 5k30- U
9HIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBASI JOJISI XMMHUUYECKOTO

9JICMCHTAa B COCAUWHCHHH, MaACCOBasA JOJd W  HOPOLCHTHAA




KOHILICHTpalKs BEUIECTBA B pACTBOPE, PO aTOMA, JIEKTPOHHBIN CIIOI
aToMa, aToMHasi OpOHMTallb, PaJUyC aTOMa, BAJIEHTHOCTb, CTENEHb
OKHCJICHHSI, XUMHUECKas CBA3b, JIEKTPOOTPULIATENLHOCTD, HOJSPHAs
Y HEMOJISIpHAsl KOBAJEHTHasl CBA3b, MOHHAS CBA3b, METANIMYECKAs
CBSI3b, KPUCTAJUINYECKAsI pELIETKA (ATOMHAs!, MOHHAS!, METAJUINYECKas,
MOJIEKYJIIpHasA), HOH, KATUOH, aHUOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOIUTUYECKAs JIMCCOLMALINSA, PEaKIUU HOHHOTO OOMEHa,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE  PEAKLUU, OKUCIUTENb U
BOCCTAHOBUTEJb, OKHCIEHHE U BOCCTAaHOBJICHHE, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpAaTUMBIC PEaKIIHH,
CKOpPOCTh XMMHMYECKOM peakumu, katanusarop, [IJIK, xopposus

MCTAJLJII0B, CIIJIaBbl

22

OCHOBOITOJIArarole 3aKOHbl XMMHUH: 3aKOH COXPAHEHHUSI MaCChl,
nepuoguyeckui 3akoH J[.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

cocTaBa, 3aKOH ABOTraJipo

23

TEOpUM  XUMHUHM:  aTOMHO-MOJIEKYJIIpHass  TEOpus,  TEopus

BHCKTpOHHTH‘{eCKOfI Jucconuanmumn

BJ'IaI[eHI/IC OCHOBaMH XMMHYECKOM I'paMOTHOCTH, BKJ'IIO‘*IEIIOH.IC?IZ

3.1

yMEHHE TIPAaBWIBHO HCIOJb30BaTh M3YYEHHBIE BEIIECTBA U
MaTepuasibl (B TOM YHCII€ MHHEpaJbHbIE YA0OpEHMS, METAIIbl U
CIUIaBbl, TPOJYKTHl TEPEepadOTKH HPUPOIHBIX HCTOYHHUKOB
yIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CEITLCKOM
XO34HCTBE, HA TPOU3BOJCTBE M IIOHMMAaHUE 3HAYEHUS IKHUPOB,
OenKoB,  YIJIEBOJOB JJIi  OpraHM3Ma  YEJIOBEKa;  yMEHHE
NPOTHO3MPOBATH BIIHMSHHE BEIIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHU3M Y€JIOBEKa U OKPYKAIOLLYI0 TPUPOIHYIO CPEIY

32

YMCHHUEC UHTCTPUPOBATL XUMHUUYCCKUC 3HAHHA CO 3HAHUAMU APYTUX

y4eOHBIX MPEIMETOB

33

HAJIMYUE OMBITa PaOOTHI C Pa3TMYHBIMU UCTOYHUKAMH UH(OPMAIIH
0 XMMUHU (Hay4yHasi U HAY4YHO-TIOIMYJISIpHAsl JTUTepaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATH I/IH(I)OpMaI_[I/II-O O BCHOICCTBAX, HX
IpEBPALICHUAX n MMPaKTUYICCKOM MMPUMCHCHUHN H  YMCHHUC

HCIIOJb30BaTh €€ s PEIICHUA y‘le6H0-HO3HaBaTeHBHBIX 3aaa4

BJ'IaI[eHI/IC OCHOBaMM IOHATHHHOI'O arrapara U CUMBOJHUYCCKOI'O




A3bIKA XUMHH JJIs1 COCTABJICHUSA q)OpMy.]'[ HCOPTaHNYCCKUX BCIICCTB,
ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuI/nZ; OCHOBaMM XUMHYECKOH

HoMmeHkiatypbl (IUPAC u TpuBHanbHO)

YMeHne oObSACHATH CBS3b MOJIOKEHH AyeMeHTa B Ileproamueckoi

CUCTCMC C YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5 XUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsn sjpa, OOIIee YHUCIO
JJIEKTPOHOB), pacIpe/ieIeHHEM 3JIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIOB, KAIHS U KBNS
[IpencraBnenne O  MEPUOJUYECKONW  3aBUCUMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (Painyc aToma, AJIEKTPOOTPHUIATEILHOCTB),
6 IOPOCTBIX M CIHOXHBIX BEIIECTB OT TIOJOXKEHUS DIEMEHTOB B
[lepuoamueckoit cucreme (B MaylbIX TMepUOAaX M  TJIABHBIX
MOJTrPYyINIax) U AJIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMenue kiaccupuimpoBaTh:
7.1 XUMHYECKHUE PJIEMEHTHI
7.2 HEOpPraHUYECKUE BEIECTBA
7.3 XMMHUYECKHE PEAKLIUU
8 YMeHue onpenensrb:
g1 BaJICHTHOCTh U CTEMEHb OKHCICHUS XUMHUYECKHUX 3JIEMEHTOB, 3apsi
' HOHA
2o BUJI XMMHYECKON CBS3M U TUIN KPUCTAIIMYECKOW CTPYKTYPHI B
' COEIIMHEHUSX
8.3 XapakTep CPe/Ibl B BOJIHBIX PACTBOPAX BEIIECTB (KHCIIOT, OCHOBAHHIA)
8.4 OKHCJIUTENb U BOCCTAHOBUTEh
9 YMeHue xapakTepu3oBaTh PU3NIECKUE U XUMUYECKUE CBOMCTBA:
MPOCTBHIX BEHIECTB (KHCIOPOJA, 030H, BOJAOPOA, Ipadur, anmMas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIop, HATPHUM, KA, MarHHM,
KaJIBIIMHA, aJTFOMUHHM, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJBI WU THIPOKCHIIBI
9o metamuioB [-IIA rpymm, amromunus, meau (II), nmunka, xenesa (I u

M), oxcuast yraepona (11 u IV), kpemuust (1V), azora u dpochopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,

docdopHasi, yroyibHas, KpeMHHEBas! KUCIOTA U UX COJIH)




MPOTHO3UPOBAaTh M  XapaKTEpPU30BaTh CBOWCTBA BEIIECTB B

3aBUCUMOCTHU OT HUX COCTaBa U CTPOCHHS, IPUMCHCHHNEC BCIICCTB B

> 3aBUCMMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS
XUMHUYECKHX MPEBPAILEHUH B PA3JIUYHBIX YCIOBUIX
0 YMeHue cocTaBisITh MOJIEKYJISIPHbIE Y MOHHBIE YPAaBHEHUS PEAKIIUH,
B TOM UHCJIE:
10.1 peaKIMii HOHHOTO OOMEHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
103 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOWCTBA M3YUYEHHBIX KJIacCOB
. (TpyImiIn) HEOpraHM4ECKUX BEIIECTB
10.4 MOJITBEPKJAIOLINX T€HETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeH#e BBIYUCISITH (IIPOBOIUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
. MacCCOBYIO JOJIF0 XUMUYECKOI0 AJIEMEHTa B COEAMHEHUN
11.2 MacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00BhEM Ta30B
114 M0 ypaBHEHUSM XHUMHYECKHUX PEAKIM M HAXOJIUTh KOJIMYECTBO
. BEIIeCTBa, 00BEM 1 MACCy PeareHTOB UJIH MPOTYKTOB PEAKIIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHUs (HaOIIOIEeHHE,
" U3MepeHHe, YKCIIEPUMEHT, MOJICIIUPOBAHKE) TIPU U3YUYCHUHU BEIIECTB
' U XUMUYECKHUX SIBIICHUM, YMEHHE C(POPMYIHpPOBATH MpPOOIEeMy U
MPEAJIOKUTH IYTH €€ pEelICHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEILIECTBAMH, XUMHUYECKOMN
. MOCYJ10¥ 1 1a60paTOPHBIM 000PYyI0BaHUEM
npaBujIaMu 0€e30I1acHOro oOpareHus c BEIlECTBAMHU,
HCTIOIB3YEMBIMU B TIOBCETHEBHOM KU3HM, TIPABUIIAMH TOBEJICHUS B
13 HEeNsIX cOepekeHHs 370POBbSI U OKPYIXKAIOUIEH MPUPOTHOU CPEIibl;
' TMOHUMaHUE Bpeaa (OMacHOCTH) BO3CHCTBUS HA KUBBIE OPTaHU3MBI
OmpeAeNEéHHBIX  BEIIECTB,  CINOCOOOB  yMEHBIICHUS |
MPEAOTBPAIIEHUS UX BPEIHOTO BO3ICHCTBHS
3 Hannyme npakTHyeckux HABBHIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CJEAYIOIINUX XUMHUECKUX IKCIIEPUMEHTOB:
13.1 W3yYeHHEe W  OmMcaHue  (U3NYECKUX  CBOWCTB  BEIIECTB;




O3HAaKOMIJICHHUEC C (1)I/ISI/I‘~IGCKI/IMI/I U XUMHUYCCKHUMU SIBJICHUAMU, OIIBITHI,

HIUIIOCTPUPYIOINHEC IIPU3HAKHU ITPOTCKAHUA XUMHYCCKHUX peaKum‘/’I

13.2

U3y4YeHHEe CIIOCOOO0B pa3ieNIeHus cMeceit

13.3

MOJlyYE€HUE KHUCIOpPOJa M H3Y4YEHHE €ro CBOICTB; MOJIy4YeHHE
BOJOPO/Ia M U3YUYEHUE €r0 CBOMCTB; MOJTYUYEHUE YIIIEKUCIIOro ra3a 1
M3Y4YEHUE €ro CBOWCTB; IMOJyYEeHHWE aMMHaKa U HM3y4YCHHE Ero

CBOICTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OINpeAeNEHHOW MaccoBOM noneit

pacTBOPEHHOTO BEMIECTBA

13.5

NpUMEHEHHE  WHAMKATOpOB  (JlakMyca,  METWIOpaHXka |
deHondTanenHa) s onpeAeNeHus XxapakTepa cpeibl B pacTBOpax

KHCIIOT U ILeJIouei

13.6

WCCIIEIOBAHUE U OIMCAHHWE CBOWCTB HEOPraHUYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YYECHHUE B3aMMOJICHCTBUS KUCIOT C METAJUIAMH,
OKCHJIAMU  METAJUIOB, PAacCTBOPUMBIMM M  HEPAaCTBOPUMBIMHU
OCHOBAaHMSIMH, COJIAIMH; IOJYyYEHUE HEPACTBOPHMBIX OCHOBAHUI;
BBITECHEHME OJHOTO MeETajula JpyrMM U3 pacTBopa COJIH;
uccieoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIIOB AIFOMHHUS U

LIMHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHEBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHN4CCKUX COGﬂHHCHHﬁ)); ((3JICKTpOHI/ITI/I‘-ICCKaSI
JUCCOLIMAIIUs , «Baxnenmme HemeTambl U HX COCIUHCHUA,

«BakHen1me MeTaiIbl U UX COSTUHECHUS

13.8

XUMHYECKHE  JIKCHEPUMEHTHI,  WIUIIOCTPUPYIOIIME  NPU3HAKU
MPOTEKAHUs PEeaKIMii MOHHOTO OOMEHA; KaYeCTBCHHBIC PEaKIMu Ha
MPUCYTCTBYIOIIME B BOAHBIX PACTBOpAaX HMOHBI: XJIOpUA-, OpoMHUI-,
nonuna-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUIPOKCH/I-UOHBI, KATUOHBI aMMOHHS, MATHUS, KaJIbIIH, ATFOMUHUS,

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

14

YmMmenue:

14.1

NpPE/ACTaBIATh PE3yJbTAaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNbCTB, T'papUKOB M TaOJMIl M BBIABIATH SMIMPHUECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABJINBATH CBA3U MCKIOY PpCaJibHO Ha6J'IIO,Z[aeMBIMI/I

XUMHUYCCKUMHU ABJICHUAMU MW IIpoHeCcCaMH, IMPOUCXOAANIUMHU B




MakKpo- 1 MUKpOMHpE, 0OBICHATH IPUUNHBI MHOTO0Opa3Hsl BEIIECTB




IHEPEYEHDb 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

HepBOHa‘IaHBHHe XUMHNYCCKHUC ITOHATHA

1.1

YucTeie BemecTBa U cMmecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue diieMeHThl. CHMBOIBI XUMHYECKHX

OJICMCHTOB. HpOCTBIC M CJI0KHBIC B€IICCTBA.

1.3

XuMuueckas (bopMyna. BajeHTHOCTP aTOMOB XMMHYECKHUX DJIEMCHTOB.

CreneHp OKUCIIEHUA

1.4

3aKOH IIOCTOSHCTBa COCTaBa BCIICCTB. OrHocuTenbHas aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJISIpHas Macca. MaccoBas 7011 XMMHYECKOT0 JIEMEHTa

B COCIMHCHHNU

1.5

KomuuecTBo BemectBa. Moabs. MousipHass macca. MoJSIpHBIH 00BEM Ta30B.

BianMocss3n KOJIMYCCTBA, MACChI M YK CJia CTPYKTYPHBIX CAUHHUI] BEUICCTBA

1.6

DU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMHUYECKAsT Peakuus U €€ NPU3HAKU.

3aKoH COXpPAaHCHU MacCChl BEIICCTB. Xumudgeckue YpPaBHCHUA

[Iepnoanueckuit 3akoH u [lepuoanueckass cucTeMa XMMHUYECKHX JIEMEHTOB

.. MenneneeBa. CtpoeHue aToMOB

2.1

[lepuonnueckuii 3akoH. Ilepumoanyeckass cucTeMa XUMHUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa. Ilepuonsl u rpynnbl. OU3NUECKUd CMBICI MOPSAIKOBOTO

HOMEpa, HOMEPOB MEpPHOa U IPYIIIbI AJIEMEHTA

22

Crtpoenue atoMoB. CoctaB aToMHbIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
IEKTPOHHBIX 000JIOUEK aToMOoB MepBbIX 20 XHUMHUYECKMX 3JIEMEHTOB

ITepuonnueckont cucremsl [{.11. Menneneena

23

BaKOHOMepHOCTI/I B U3MCHCHHH CBOMCTB XHUMHUYECKHX JJICMCHTOB IEPBLIX TpéX
epuoaoB, Kajlud, KaJbIHA (pazmyca dTOMOB, JJICKTPOOTPULATCIbHOCTH,
MCTANNIMYCCKUX W HEMCTAIIIMYCCKHX CBOfICTB) n ux COCZ[HHGHI/IfI B
COOTBCTCTBHMH C IIOJTOXKXCHHMECM OJJICMCHTOB B HepHOHI/I‘IeCKOﬁ CHUCTEMEC U

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuueckass cBs3b. KoBaneHTHas (MONsipHAs W HEMOJSpHAsi)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh ~ XUMUYECKUX  JJIeMEHTOB.  VoOHHas  CBs3b.

Mertannuueckas cBsI3b
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Tumel KpHUCTAIMUECKUX PEIIETOK (aTOMHas, HWOHHAs, MeTauIndecKas),
3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKH U BHIA

XUMHUYECKON CBA3U

Baxueiimne mnpeacTaBuTENM HEOPraHMYECKUX BemecTB. Hemeramnsl M ux

coeIMHEeHMs. MeTallbl U UX COCTUHEHUS

4.1

Knaccudukanumss 1 HOMEHKJIaTypa HEOPTAaHHMYECKUX COEAMHEHUH: OKCHIOB
(coneoOpazyromue: OCHOBHEIE, KHCIIOTHEIE, amoTepHbIe) u
HECoJIeoOpa3yIolue; OCHOBAHUK (UIENOYM M HEPACTBOPHMBIC OCHOBAHUS);
KUCJIOT (KHCJIOPOACOACPKAIMe W OCCKHUCIOPOAHbBIC, OJHOOCHOBHBIC U

MHOTOOCHOBHBIE); COJeH (CpeTHUX U KUCIIBIX)

42

®u3nuecKue M XHMHYECKHME CBOMCTBA MPOCTHIX BEUIECTB-HEMETAJUIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOAa, Cephl, a30Ta, (hocdopa, yraepoaa, KpeMHUS

4.3

dusznyueckrue M XMMUYECKHIE CBOMCTBA MIPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpus, Kajlvusl, Mariusa U KaJblUA, aJIIOMUHUSA, KEJIC3a. 3JICKTpOXHMI/I‘lCCKHI>'I

PAL HAaIPsDKEHUM METAJUIOB

4.4

dusznyuecknue 1 XMMHUISCKHE CBOMCTBA BOAOPOOHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpPOBOJIOPO/Ia, CEPOBOIOPOAA, AMMHAKA

4.5

®dusnyueckue U XUMHYECKHE CBOWCTBA OKCHUIOB HemeTaoB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuaus(IV). [Tomyuenue

OKCHJO0B HEMETAIJIIOB

4.6

Xumuyeckue cBoiicTBa okcu1oB: MetaiioB IA-IIIA rpynn, uunka, menu(1l) u

xenesa(Il, II). [Tomydyenne okCua0B METAILIOB

4.7

XHWMHYECKUE CBOMCTBA OCHOBAaHUHN M aM(OTEPHBIX THUIPOKCUIOB (Ha MpUMEpe
THUAPOKCUIOB QIIOMUHUS, Keie3a, I[HMHKA). llodyyeHue OCHOBaHUU U

aM(bOTEpPHBIX TUAPOKCU]IOB

4.8

OO0mme XUMHYECKUE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOTHOM,
CEPHHUCTOM, CepHOM, a30THOH, (pochopHOil, KpeMHUEBOM, yroapHOW. OcoObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOW M A30THOW KHCIOT.

[Tonyuyenue xkucnor

4.9

OO01mme XuMHUYECKHEe CBOKMCTBA cpeaHuX cose. [Tomyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paclio3HaBaHHUC BOAOPOA4, KHUCIIOPOZ4d, aMMHUAKa,

YIJIEKHCIIOTrO Ta3a B JIabopaTopuu

4.11

HonyquI/Ie aMMMakKa, cepH0171 M a30THOM KHUCJIOT B IMPOMBIIIJICHHOCTH. O6u11/1e

CIIOCOOBI IMOJIYUCHHA METAJITIOB




4.12

I'enernueckas cBsI3b MCXKAY KiIaCCaMH HCOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEaKIUU

5.1

Knaccudukanus XuMu4eckux peakiuii o pa3iIuuHbIM IPU3HAKAM: IO YUCITY
U COCTaBy YyYacTBYIOLIUX B pEaKLWU BEIIECTB, MO TeIIOBOMY 3ddexTy, mo

W3MEHEHHIO CTEeTICHEH OKHCICHHS XUMUYECKHUX YJIEMEHTOB

52

TennoBoil 3¢dekT xuMuYeckol peakluuu, TEPMOXUMHUYECKHUE YPABHEHMS.

DK30- M SHIOTEPMHUYECKHE PEAaKIIMU. TepMOXUMHUUECKHE YPABHEHUS

53

OKUCIUTEILHOBOCCTAHOBUTEILHBIE pCakuu. OKUCIUTEIN U BOCCTAHOBUTEIIN.
[Iporiecchl  OKWICIIEHWST W BOCCTAHOBJICHHMS.  OJEKTPOHHBIM  OajlaHC

OKHUCJINTEILHOBOCCTAHOBUTEIBHOM pCaKkuun

54

Teopus 3MeKTPONUTHUECKON Tucconuanuu. KaTuoHbl, aHHOHBI. DIIEKTPOJIUTHI

N HEDJICKTPOJINUTEI. CuinbHbIE U ca0bIe OJICKTPOJIUTEI. CreneHb JUcconruanuu

5.5

Peakiiuu nonHoro oOMeHa. Y cnoBusl MPOTEKaHUs PEAKIIM MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPaBHCHUA peaKHI/Iﬁ

XHUMHS U OKpYKarolas cpeaa

6.1

BemecrBa 1 Marepuansl B IOBCEAHEBHOM JKH3HM YeloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMMYECKHX peakiuii B jabopaTopuu U OBITY.

HepBa;[ nmomMouib IMpu XUMHUICCKHX OKOTaxX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYKawomlel cpelnbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa U BOAOEMOB), CIIOCOOBI €r0 MPEAOTBpAIleHUs
[Ipenenbnas nomyctumasi xkoHuentpamus BemectB (I1/IK). Pomp xumuu B
pEIIEHUH DSKOJOTHYECKHX MpobiieM. YcuiaeHue MNapHUKOBOro sddexra,

paspylIeHHe 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, hocdopa, yriepoaa, KpeMHHUS U UX COCIUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM Xo03dicTBe. llpumMenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, JIOPAJIOMUHMNA, OpoH3a) B OBITY M
IPOMBIIIIEHHOCTH UX coequHeHn. [IoHsATHE 0 KOpPO3UH METAJIIOB, OCHOBHbBIE

CIIOCOOBI 3allUTBI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHHMKH YTJIEBOJOPOJOB (Yyrojib, MPUPOAHBIA Ta3, He(dTh),

IPOAYKTHI HX TepepaboTKH (OCH3MH), UX POJIb B OBITY M MIPOMBIILIEHHOCTH

6.5

[TepBoHauanbHbIE TOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIMHEHUSX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTHIICH, YTaHOJ, TJIUIEPUH, YKCYyCHAsI KUCTIOTA).
[TonsaTHE 0 OMOTOrMYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OENKax, yraeBoaax — U uxX

POJIK B )KU3HU YCTIOBCKA




PacuéTsr:

7.1 1o (hopMyaM XUMHYECKHX COSTUHEHUIMA
7.2 Macchl (MacCOBOM) 101U paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETHU UHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 296520261781276660661547455625433911011083524536
Bnageney Odywko Muxawn Hukonaesuy
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