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COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayaabHbIEe XUMUYECKHE TOHATHS
[Ipeamet xumuu. Posib XuMuU B )KM3HU YeJIOBeKa. XUMHUS B cUcTeMe Hayk. Tena u
BellecTBa. Gu3nYeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeniecTs. [loHsTre o
METOJIaX MO3HaHUs B XUMHH. UncThie BeniecTBa U cMecu. CriocoObl pa3ieieHus: CMeceil.
ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThle 1 crokHbIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BaleHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass atoMmHasi Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomnuectBo BemectBa. Mosib. Moisipaast Macca. B3auMocBsI3b KOJIMUECTBA, MACChI
M YHClIa CTPYKTYPHBIX €IWHUI[ BellecTBa. Pacuersl mo QopmyliaM XHUMHUYECKHX
COCUHEHHU.

Ou3NYECKUE U XUMUYECKHE SIBJIICHUS. XUMHUYECKasl peaklns U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MAacChl BEIIECTB. XUMHUUECKHe ypaBHeHUsA. Kiaccuduxamus XUMHUYECKUX
peakiuii (CoeIMHEHMS, pa3JIOKEHUSs, 3aMeIleHUs, OOMEHa).

Xumuueckuil akcnepumenm:

3HAKOMCTBO C XHMMHYECKOM TMOCYy/IOM, mMpaBwiaMu paboTel B JjabopaTopuu
U mpuemMaMu oOpamieHus C JIadOpaTOpHBIM OOOPY/IOBaHHWEM, M3YYEHUE U OIHMCAHHE
(bu3UYECKNX CBOMCTB 00pa3I[0B HEOPTraHMYECKUX BEIIECTB, HAOMIOJeHNE (PU3NUECKUX
(T1aBieHUE BOCKA, TassHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIUs
BOABI) M XUMHUYECKUX (TOpEHHWE CBEYM, MPOKAJTMBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KHUCIOTOW) SIBJICHWH, HAOJIOJEHHE W OMHCaHUE TPU3HAKOB
MPOTEKaHUsI XMMHUYECKHX peakiuil (pa3io’KeHHWe caxapa, B3auMOJCHCTBUE CEPHOU
KHCJIOTBI C XJIOpHAOM Oapus, pasnoxxkenue ruapokcuna meau (II) mpu warpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pactBopoM conu meau (I1), uzydenue crnocoboB pazieneHus
cMeced (C TOMOIBIO MarHuTta, QUIbTPOBAHUE, BBIMAPUBAHUE, JTUCTUIUIALINS,
xpomatorpadusi), IpoOBEeJACHUE OYUCTKU MOBAPEHHON COJIM, HAOJIOJEHUE U OMHCAHUE
pe3yNbTaTOB MPOBENCHUS OMbBITA, WLIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MaccChl,
CO3JIaHHE MOJIeJIeld MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaxHeiiniue npeacTaBUTe Il HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech ra3o. Cocra Bo3ayxa. Kuciaopons — 3neMeHT u MpocToe BEUIECTBO.
Haxoxnaenue kuciopona B Npupoae, pU3NUYECKHe U XUMHYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcupabl. Ilpumenenue kucnopoga. CrnocoObl MOJy4YEHHUS KHUCIOPOJA B
Jabopatopud W MpoMbIIUIeHHOCTH. KpyroBopor kuciopojga B mnpupoae. O30H —
AJIJIOTPOTIHAS MOAU(DUKAIIIS KUCIOPOA.



TeroBoit 3 dPexT XMMUUECKON peakIuu, TEPMOXUMHUYECKHUE YpPaBHEHHUS, SK30-
U DHIOTEPMUYECKHE pEAaKUHUH. TOIIMBO: Yrojib M METaH. 3arps3HEHHE BO31yXa,
yCHJIEHHE MMApHUKOBOI0 3 dekTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BemlecTBo. HaxoleHne BOaopoJa B MPUPOJE,
du3nueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCcOObI nmoydeHus. Kucnorsl u
COJIN.

MounsipHbIi 00beM ra30B. PacueTsl 10 XUMUYECKUM YPAaBHEHUSM.

Pu3nueckne CBOMCTBA BoAbL. Bona kak pactBopureinsb. PactBopel. Hacslmennsie u
HEHACBILIEHHBIE pacTBOPbI. PACTBOPMMOCTB BEHIECTB B BoJE. MaccoBasi 1015 BEIIECTBA B
pactBope. XuMHUYECKHe CBoOWCTBa Bojbl. OcHOBaHUA. Posib pacTBOPOB B IPUPOJIE U B
KU3HU yenoBeka. KpyroBopoT BOJbI B IpUPOAE. 3arps3HEHUE TPUPOIHBIX BoA. OxpaHa
Y OYHCTKA MPUPOJIHBIX BOJ.

Knaccudukanust Heopranmdyeckux coeaumHeHuid. Oxkcuanl. Kiaccuduxanuys
OKCHUJIOB: coJieoOpasyromue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HecosneoOpazyronme. Homenkinarypa okcunoB. dusznueckue U XMMUYECKUE CBOWMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcnoBanus. Knaccudukaiuys ocHOBaHUM: IEIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. Pu3znueckue MU XUMHUYECKUE CBOMCTBA OCHOBaHUM.
[TomyyeHne oCHOBaHUM.

Kucnorel. Kinaccudukanusa kucnor. Homenknatypa kwucior. ®duszndeckue
Y XUMHAYECKHE CBOMCTBA KUCIOT. Psi aktuBHOCcTH MeTasuioB H.H. bekerosa. [1onyuenue
KHCJIOT.

Comu. HomenkmaTypa coJiei.

du3nUeCKrUe U XUMUYECKHE CBOMCTBA cosiel. [lomyuenue coueil.

['eneTnyeckas CBA3b MEXKIY KJIaCCaMU HEOPTraHUYECKUX COEUHECHUM.

Xumuueckuil IKchepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpKAaHMUS KUCIOPOJla B BO3MAyXe, IOTyYECHHE,
coOupanue, pacro3HaBaHWE€ U HM3YYCHHE CBOWCTB KHCIOpOJa, HaOIIOJeHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3SHUKHOBEHUS U MPEKpaIieHus
ropeHus (TMokapa), O3HAKOMJIEHHE ¢ 0Opa3llaMH OKCHJIOB M OIMCAHHE HX CBOMCTB,
noyiyueHue, coOupaHue, pacrno3HaBaHME M W3YYEHUE CBOWCTB BOAOpoJa (ropeHue),
B3auMojielicTBue Bojgopoaa ¢ okcugoM wmeau  (II)  (Bo3MOXKHO —HCIIOJIB30BaHUE
BHUJICOMATEpUAJIOB), HAOIIOJICHHE OO0pa3loB BEMIECTB KOJMYECTBOM 1  MOJb,
UCCIIeIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHMS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB € ONPEAECICHHON MacCOBOM J0JIEN pACTBOPEHHOTI'O BEILIECTBA,
B3aUMOJICHCTBHE BOJbI C METAJIJIaMU (HaTpUEM U KajbllieM) (BO3MOKHO UCTIOJb30BAHUE
BUJICOMATEPUAIIOB), HCCIIEOBaHUE OOPa3IOB HEOPTraHUYECKUX BEIIECTB PA3TUYHBIX
KJIacCOB, HAOIO/ICHWE W3MEHEHHUS OKpPAaCKM WHIUKATOPOB B PacTBOpax KHUCIOT
¥ 1Iesiouei, n3yueHnue B3auMoieicTust okcuaa meau (I1) ¢ pacTBopoM cepHOM KUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKLIUN HEUTpaIU3alnu, IOITyYeHUE HEPACTBOPUMBIX OCHOBAHHU,
BBITECHCHHE OJHOTO MeTajijla JPYTMM M3 pacTBOpa COJIU, pEIICHUE



AKCIIEPUMEHTAIBHBIX 33a/lad N0 TeMe «BaXHeWlnne KiIacchl HEOPTraHMYECKUX
COEIMHEHUI.

IMepuoanueckui 3axkoH u Ilepuoauyeckas cucreMa xumMuyeckux iemeHTos JI.U.
MenaesneeBa. Crpoenne aTomMoB. XuUMHYecKass CBfA3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[lepBbie MOMBITKK KiIacCU(PUKALIMU XUMUUYECKUX 31eMEHTOB. [loHsiTHE O Trpymmax
CXOJIHBIX JIEMEHTOB (IIICJIOYHBIE U IIEJI0YHO3EMEIbHBIE METAJLJIbI, TaJIOTCHbI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOpPbIE 00pa3ytoT aM(OTEPHBIEC OKCUIBI M TUIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ileprognmueckas cucteMa XMMHYECKUX 3eMeHTOB JI.U.
MenneneeBa. Koporkonepuoanas u jgiuuHHonepuoaHass Gopmbl Ilepuoamdeckoi
cucTeMbl XxuMuueckux 3yieMeHToB .M. Menneneea. [lepruonbt u rpymmbsl. Gu3zndeckui
CMBICII OPSAJIKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIBI AJIEMEHTA.

Ctpoenue aromoB. CocTtaB aToMHbIX sijep. M3oromnbl. DnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB MEpPBBIX 20 XMMHUYECKHX 3JIeMeHTOB [lepuonnueckoit
cuctembl JI.M. MenpaeneeBa. XapakTepuCTHKA XUMHYECKOrO JJEMEHTa II0 €T0
nonoxeHuro B [lepuognueckon cucreme /.M. Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJuyca aToOMOB XUMHUUYECKHX JJEMEHTOB,
METAUIMYECKMX W HEMETAUIMYECKUX CBOMCTB MO TIpynnaM W IepuojaM. 3HAUYCHUE
[lepuoanueckoro 3akoHa u lleproandeckod CHCTEMBI XHUMHUYECKUX 3JIEMEHTOB IS
pa3BuUTHs HayKy U npakTuku. (.M. MeneneeB — yueHbIN U rpa)KJaHVH.

Xumuyeckass cBsi3b. KoBasieHTHas  (mojisipHass W HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MlOHHas CBS3b.

Crenenp okucneHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHMS M BOCCTaHOBJICHUS. OKHCIIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil IKchepumenm:

u3ydeHue oOpa3lloB BEIIECTB METAJUIOB M HEMETAUIOB, B3aUMOJCUCTBUE
TUAPOKCUIA IIMHKA C pPacTBOpaMH KHCJIOT U IIeJI0Yel, MPOBEIACHUE OIbITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
peaKIuu pa3oKeHus, COSTUHEHHUS).

Meocnpeomemmuvie cesa3u

Peanuzanusi MeEXNpeAMETHBIX CBsI3€d MpPU M3YYEHUMHM XUMHH B 8 KJacce
OCYIIIECTBIISETCS Yepe3 UCIOJIb30BaHNUE KaK OOINX €CTECTBEHHO-HAYUHBIX ITOHATHH, TaK
Y TIOHSTHM, SBJISIOIIUXCS CHUCTEMHBIMH ISl OTAECIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaju3, CHHTE3, KiIacCu(HKaMs, TIECPHOJIUIHOCTh, HAOIIOJCHUE, DSKCIICPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

®dusuka: Marepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIWJ, HU30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUYECKUN 3apsijl, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (U3NYECKUE BEIMYUHBI, CIHMHHUIIBI U3MEPCHHUS,
KOCMOC, IIJIaHETHhI, 3Be3/1bl, COIHIIE.



buonorust: porocunTes, npixanue, 6uocdepa.
['eorpadus: atmocdepa, ruapocdepa, MHHEpaAIbl, TOPHBIC MOPOJBI, IOJIC3HBIE
MCKOIIaeMble, TOIJTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasI peaKkUs

[lepuonnueckuii 3akoH. Ileprognmueckas cucteMa XMMHYECKUX 3eMeHTOoB JI.U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX
3JIEMEHTOB IMEPBBIX TPEX MEPUOIOB, KAIUs, KAIbIUSI U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIEMEHTOB B [leproinueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BenecTBa: BUJIbl XUMUYECKOM CBA3U. THUIBI KPUCTATUIMUYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPUCTAUIMYECKOW PEIIETKH H BHUAA
XUMHUYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K pa3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCAUHECHUH,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XUMHUECKHUX pEaKIUi M0 pas3IudyHbIM MpU3HaKaM (TI0 YUCITY
1 COCTaBY Y4acCTBYIOIIMX B PEAKIIUU BEILIECTB, MO TEMIOBOMY 3(P(DEKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCJICHUS XUMHMUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTanau3aropa). IK30- U SHJAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHECHHUSI.

[lonsiTue o0 ckopocTH XHMHUYecKod peakuuu. [loHsTne 00 00paTUMBIX

U HEOOpAaTHMBIX XUMUYECKHX peakiusx. [IoHsATHE O TOMOTEeHHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuze. [loHsTne O XuMHUUecKOM paBHOBecHH. DakTOpHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOM PEAKIIUU U TIOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.
OKUCINTENBLHO-BOCCTAHOBUTEIBHBIE peakuuu, 3JIEKTPOHHBIN OaJiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHOU peakiinu. COCTaBIECHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMH C UCTIOIB30BAHUEM METOa AJICKTPOHHOTO OallaHca.

Teopus 3JIEKTPOIUTAYECKON UCCOLMALMU. DJNEKTPOJIUTHI U HEDJICKTPOJIMUTHI.
Katnonsl, aHuOHBI. MeXaHW3M JUCCOLIMALMM BEUIECTB C PA3JIMYHBIMUA BHUJIAMU
xuMuueckoi cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble DJIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YCIOBUSA MPOTEKaHUs peakuié HOHHOrO OOMEHa,
MOJIHBIE U COKPAILICHHbIE NOHHBIE YpaBHEHU peakiuii. CBOMCTBA KUCIOT, OCHOBAHUN U
CoJIell B CBETE MPEACTABJICHUN 00 3JIEKTPOJMTUYECKON Aucconmanuu. KadecTBeHHBIC
peakunu Ha UOoHbIL. [IoHSATHE O THIPOIU3E COJICH.

Xumuueckuil IKchepumenm:
03HAKOMJIEHUE C MOJEJISIMUA KPUCTAJNIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB
— METAJUIOB U HEMETAIUIOB (TpaduTa 1 anmasa), CII0KHBIX BEIIECTB (XJI0opuaa



HaTpUs1), UCCIICIOBAaHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIIMu OT BO3JICHCTBUS
pa3auuHbIX (PAKTOPOB, HCCIEAOBAHUE AJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JIUCCOLMAlMU  KUCIIOT, MIeNo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), MPOBEICHUE OIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKKA MPOTEKAHUS
peaknmii HFOHHOTO oOMeHa (00pa3oBaHMe OcajiKa, BBIICICHNE ra3a, 00pa3oBaHUE BOIBI),
OTIBITOB, WJUTFOCTPUPYIONIUX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHIA
(ropeHue, peakiuu pa3ioKEHUs, COCIWHEHUS), pACIO3HABaHWE HEOPTraHUYECKUX
BEIIIECTB C MTOMOIIBIO KAaY€CTBEHHBIX PEAKIIM HA UOHBI, PEIICHNE KCIIEPUMEHTATHHBIX
3ajad.

HemeTansbl 1 HX COeAUHEHUS

OO611as xapakTepucTHKa raqoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepPHBIE
cTernienn okucienus. CTpoeHue u (u3NIecKrue CBOWCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB.
XUMUYECKHE CBOIICTBa Ha mpuMepe XJjopa (B3aMMOAEHCTBHE C METaJUIaMH,
HEMeTaJUIaMH, 1iesiodaMu). XsopoBoaopod. CossiHas KUCIO0Ta, XUMUYECKUE CBOMCTBA,
NoJlyueHue, npuMeHeHue. JleiicTBue xjopa U XJOpOBOJIOPOJA HA OPraHHU3M YEJIOBEKa.
Baxnelimue XJI0pUabl U KX HAXO0KACHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

CrpoeHue u (u3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa U CEpBI.
AnnorponHble MOAU(UKAIMU KHUCIOPOJAa U Cepbl. XHWMHUYECKHE CBOWCTBA CEPBHI.
CepoBosiopoji, cTpoeHue, (u3Myeckue U XUMUYeckue cBoWcTBa. OKCHIBI CEpbl Kak
IOpPEICTaBUTENIM KHUCIOTHBIX OKCUAOB. CepHas KHUCIOTa, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBA (00IIME KaK MPEICTaBUTENS KJlacca KUCIOT U cnenuduyeckue). XUMUYECKUE
peaxiuy, Jiexaliue B OCHOBE MPOMBIIUIEHHOTO CHOc00a MOJIy4eHUs CEPHOU KHUCIIOTHI.
[Ipumenenne. Conu cepHOW KHUCIOTHI, KAauECTBEHHAs pEaKlMs Ha Cylb(aT-HOH.
Haxoxnenue ceppl W €€ COeNMHEHHW B TMpupoAe. XUMHUYECKOE 3arps3HEHUE
OKPYXAIOILEH cpeabl COCAMHEHUSMU Cepbl (KMCIOTHBIC TOXKIH, 3arpsA3HEHUE BO3IyXa
1 BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIIECHUS.

O6mras xapakrepuctuka 351eMeHToB VA-rpytibl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHMS.

A3OT, pacmpocTpaHeHHe B TNpUpoje, (U3MUECKHEe U XUMHUYECKHE CBOMCTBA.
Kpyrosopor a3zora B mpupoje. AMMUaKk, ero (pu3M4ecKue M XUMUYECKHE CBOMCTBA,
noinyyeHue u npuMeHeHue. Conau  aMMOHMS, HX (DU3UYECKUE U XUMUYECKUE
CBONCTBa, NpuMeHeHue. KauecTBeHHast peakiysi Ha HOHbI aMMOHHMS. A30THasl KUCJIOTa,
ee nojyyeHue, (u3nvecKkue 1 XMMUYECKHe CBOMCTBa (0011IMe KaK MpeCTaBUTENs Kilacca
KHUCIOT U crneunduueckue). Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KayecTBE
MUHEPAJIBHBIX ~ yA0OpeHud. XUMHYECKOe 3arps3HEHHE OKpY)KalIled  cpelbl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE T0KIU, 3arps3HEHUE BO3AYyXa, IOYBLI U BOJIOEMOB).

®ocdop, amnorponsbie Moaudukauuu ¢ochopa, (U3MUECKHE U XUMUYECKUE
coiictBa. Okcua ¢pochopa (V) u dochopras kucimora, GU3NIECKHE U XUMUUICCKHE



CBOICTBA, nonydyeHue. McnonpzoBanue ¢pochaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

O6muas xapakrepuctuka snemMeHToB | VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbIE CTENEHN OKUCIICHHS.

VYriepona, amioTporHbie MOAU(UKAIIUY, PACTIPOCTPAHEHUE B IPUPOJIE, HU3HNUECKUE
u xumudeckue cpoiicTBa. AacopOuus. Kpyrosopor yriaepoma B mnpupopae. OKCHIbI
yriaepoja, ux (U3n4ecKkue U XMMUYECKHUE CBOMCTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYEHUE U TPUMEHEHUE. JKOJOTNYECKHUE MTPOOIIEMBI, CBSI3aHHBIE C OKCUIOM yTJIepoa
(IV), rumote3a T700aTBHOTO MOTEIJICHUS KJIMMAaTa, MApHUKOBBIA 3G (dEKT. YTompHas
KHCIIOTA U €€ COJH, UX (PU3nYecKre U XMMUYECKHE CBOMCTBA, TIOJyYeHHUE U IPUMEHEHHE.
KauecTBeHHass peakuus Ha KapOOHaT-HOHBL. Vcmosp3oBaHHE KapOOHATOB B OBITY,
MEUIMHE, MPOMBIIIJICHHOCTH U CETbCKOM XO035UCTBE.

[lepBoHavya/IbHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSAX
yraepona (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TAHOJ, TJIMLEPHH, YKCYCHAas KHCIIOTa).
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB (YrOJlb, HPUPOIHBIN ra3, HeQTh), MPOTYKThI UX
nepepaboTku (OEH3MH), KX POJIb B OBITY U IPOMBIIIEHHOCTH.

[TonsiTe 0 OMONOrMUECKH BaXKHBIX BELIECTBAX: JKUpaX, OejKax, yriieBojax — U Ux
pOJIM B >KU3HM YesloBeKka. MaTepuaabHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYEeCKHX
COCTUHEHUH.

Kpemuuii, ero ¢usnueckue U XUMUYECKUE CBOMCTBA, MOJYyYEHUE U MPUMEHEHHUE.
CoenuHenus kpeMHus B npupoje. Oomue npeacraBienns o0 okcuue kpemuus (I1V) u
KpeMHUeBOW kucnore. CuHIMKaThl, HX HUCHOJb30BaHWE B OBITY, MEIUIUHE,
IPOMBILUIEHHOCTH. BaxkHeilre cTpouTenbHble MaTepuaibl: KEpaMHuKa, CTEKIIO, IIEMEHT,
O0eToH, kene300eroH. IIpobnembl 0€30MaCHOTO  MCHOJB30BaHUS  CTPOUTEIBHBIX
MaTepuasoB B TOBCEAHEBHOMN KU3HMU.

Xumuueckuil IKchepumenm:

M3yueHHEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISSHOM KHCJIOTHI,
IPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-WOHBI U HAONIOJCHUE MPU3HAKOB UX
MPOTEKaHUs, OMbITHI, OTpaXarolue (puanyeckne U1 XMMUYECKHE CBOMCTBA TaJION€HOB U
UX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), O3HAKOMIIEHHE C
oOpa3naMu  XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C OOpa3laMu cepbl U ee
COEIMHEHHUSIMU (BO3MOYKHO MCIIOJIb30BaHUE BUIEOMATEPUAJIOB), HAOIIOAEHHE MTpoliecca
oOyriIMBaHMs caxapa MoJj ACHCTBUEM KOHIICHTPUPOBAHHON CEPHOUM KHUCIIOThI, H3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpPHOW KHUCIOTHI, MPOBEICHHUE KaueCTBEHHOM
peakuuu Ha Cyiab(haT-MOH M HaONIO/EHUE NMpU3HAKa €€ MPOTEKaHHs, 03HAKOMJICHHUE C
¢usnueckumu  cBoWicTBamMu  azora, (ochopa w wux coeguHEHUH  (BO3MOMXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAIOB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH,
noJiyueHue, coOupaHue, pacro3HaBaHHE M W3y4YE€HHE CBOWCTB aMMMaKa, MpPOBEICHUE
KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHHMS M (PocaT-UOH U H3YyUYECHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCUCTBUE KOHUCHTPUPOBAHHOM a30THOM KHCJIOTBI C MEIBIO
(BO3MO>HO HCIIOJIB30BAHNE BUIEOMATEPHAIIOB), U3yUYEHHUE MOJEIIEH KPUCTAINIMYECKHUX



peleTok anMasa, rpadura, ¢yuiepeHa, O3HAaKOMJIEHHE C IPOLECCOM ajcopouuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM INPOTHUBOrasa,
MOJIyYeHUE, COOMpaHUe, paclO3HABAHUE M HM3YYEHHE CBOWMCTB YIVIEKMCIOrO Trasa,
IPOBEJCHUE KAYECTBEHHBIX peakUuMid Ha KapOOHAaT W CHJIMKAT-HOHBI M H3Y4YECHHE
MPU3HAKOB  MX  MPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKUHMEH  CHJIMKaTHOU
IPOMBILUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «BaxHeimue
HEMETAJIJIBl U UX COCTUHEHUS.

MeTaJsibl M KX COeIMHEHUS
OO6miast xapakTepuCTUKa XUMUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBaHUM UX
nosnokenus B [lepuogunueckon cucreme XumMudecknx 3ineMeHToB /.M. Menneneesa u
cTpoeHus: aToMoB. CTpoeHHE MeETaioB. MeTamndeckasl CBsi3b U METAJUIMYECKAS
KPUCTAJUIMYECKasi PEIIeTKA. OJIEKTPOXUMUYECKANA PAJ  HANOPSHDKEHWM  METAJUIOB.
®uznyeckre 1 XUMHUYECKUE CBOMCTBA METAIIIOB. O0IIKE CTTOCOOBI MOTYYEHUS METAIIIOB.
[TonsiTve 0 KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBbl
(ctainp, 4yryH, JIOpaTOMUHHN, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounple MeTawibl: MoJOKeHHE B llepuoanueckoil cucTeMe XUMHUYECKUX
anemeHToB J[.MI. MenzaeneeBa, CTpo€HHE HMX aTOMOB, HAXOXJIECHUE B IPUPOJE.
®dusnyeckue M XUMHYECKHE CBOMCTBAa (Ha mnpumepe HaTtpuss U Kanus). OKcuibl
Y TUIPOKCUJIBI HATPUS U Kanus. [IpuMeHeHue menoYHbIX METAUIOB U KX COETMHEHHM.

[{eroyHO3EeMENBbHBIE METAIIIBI MATHAN M KaJbLHN: MMOJ0KeHUE B [lepnoanueckoi
cucteMe xumuueckux sneMeHToB /.M. MeHneneeBa, CTpoeHUE UX aTOMOB, HAXO0KJICHUE
B npupoae. Pu3nueckue M XUMUYECKHE CBOMCTBA MarHus M Kaiblus. Baxneimme
COCIMHEHMS KalblMs (OKCUZ, THAPOKCUM, coiH). KEeCcTKOCTb BOABI U CIOCOOBI €€
yCTpaHEHUS.

AmromuHuii: nonoxxenue B [lepuoanueckoit cucreme XxuMuueckux annemeHToB [.U.
MenpneneeBa, CTpOCHHE aTOMa, HaXOXKICHHE B Ipupone. OHU3NYECKUEe U XUMHUYECKUE
CBOICcTBa amoMuHus. AM(pOTEpHbIE CBOICTBA OKCH/IA U THAPOKCUAA aTFOMUHUSI.

Kenezo: nonoxenue B Ilepuoguueckoit cucreme XxumMuueckux sieMeHToB JI.M.
MeHnpeneeBa, CTpOEHHE aToMa, HaxoXkJAeHHE B npupoje. dusmdyeckrne 1 XUMHUYECKHE
cBoiicTBa xene3a. Oxkcuapl, THApokcuabl U comu xenesa (1) u xenesa (I11), ux cocras,
CBOWCTBA U MOJTyYCHHUE.

Xumuueckuil skcnepumenm:

O3HAaKOMJICHHE C 00pa3IaMy METaJNIOB M CIIAaBOB, WX (PU3NYECKUMH CBOWCTBAMH,
M3y4eHUE  pe3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOXXHO  HMCIOJB30BaHUE
BUJIEOMATEPUATIOB), 0COOCHHOCTEH B3aUMOJICUCTBUS OKCHIA KaJIbIUs U HATPUS C BOJIOU
(BO3MOKHO HCTIOJIB30BAHUE BUACOMATEPUATIOB), HCCIIECIOBAHUE CBOMCTB JKECTKOUW BOJIBI,
nporecca TOpeHus Jkeme3a B KUCIOpoe (BO3MOXKHO HCIIOIh30BAHUE BUICOMATEPHAIIOR),
IPU3HAKOB MIPOTEKAHMS KAaUYECTBCHHBIX PEaKIUil Ha MOHBI (MarHusl, KaJbIUs, aTFOMUHHS,
uHka, sxenesa (1) u xenesa (1), mequ (I1), HaGmroneHHe W ONMUCaHHE MPOIIECCOB



OKpalllMBaHUs MJIAMEHH MOHAMU HATpHUs, KaJlusd U Kajblus (BO3MOKHO MCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIEAOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHHUS
TUAPOKCUIA I[MHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3alady 1Mo Teme «BaxHeilmme
METaJJIbl U KX COCTUHEHUSI.

XuMHS U OKPY:KAa0UIasi cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOW JKM3HM 4eloBeka. beszomacHoe
UCIIONIb30BaHUE BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. IlepBas momombs mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolieil cpenbl (mpeneibHas JOMyCTHMast
KoHueHTpanus BemecTB (nanee — II/IK). Pomp xuMuum B pemieHHHM SKOJIOTHYECKHX
pOOJIEM.

Xumuueckuil sxcnepumenm:
u3ydyeHue oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEPHBIE
MaTepUabl).

Mesicnpeomemuvle ces3u

Peanuzanusi MeXNpeaMETHBIX CBA3€H MNpU HU3YYEHUHM XUMHM B 9 Kiacce
OCYIIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATUMN, SIBJISIONIUXCS CHUCTEMHBIMU JJII OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAydHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, KiaccuuKaus, MNePUOIUIHOCTh, HAOIIONIEHUE, JKCIIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPECHHE, MOJEIb, SBICHUE, MAapHUKOBBIN A()(EKT, TEXHOJIOTHS,
MaTepUabl.

®dusuka: maTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, W30TOIBI,
PaaMOaKTUBHOCTh, MOJIEKYJa, dJEKTPUUECKUA 3apsi, MPOBOJIHUKH, TOTYIPOBOIHHKH,
TUDJIEKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIECTRA,
ra3, pacTBOp, PacCTBOPUMOCTh, KPHCTAUIMYECKAs pEIIeTKa, CIUIaBbl, (U3HUCCKHEC
BEJTMYMHBI, CAUHUIIBI HM3MEPEHHS, KOCMHUYECKOE TMPOCTPAHCTBO, ILJIAHETHI, 3BE3[IBI,
ConHue.

buonorusa: ¢dorocunTe3, npixanue, Ouochepa, HSKOCHUCTEMa, MUHEPAIbHBIC
yA0OpEHUS, MUKPO3JIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHLHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaybl, TOPHBIE MOPOAbI, MOJIC3HBIC
HCKOIIaeMble, TOIIJIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI ITIO XUMHHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

HSY‘-ICHI/IG XMMHH Ha YPOBHC OCHOBHOIO O6H16I‘O 06p3.30BaHI/I}I HaIIpaBJICHO Ha
JOCTHXKCHHUC 06y‘—IaIOH_II/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCIMCTHBIX MW IHPCAMCTHBIX
PE3YJIbTAaTOB OCBOCHUA yLIC6HOFO mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOSHUS MPOrPaMMbI OCHOBHOT'O OOIIIEr0 0Opa3oBaHHS
JOCTUTAIOTCS B XOJie OOYYCHHS XHMHU B CIWHCTBE YYEOHOM M BOCIHTATEIBHOMN
JCATCIIBHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMH POCCUHCKMMH COIUOKYIbTYPHBIMU U
JTYXOBHO-HPABCTBCHHBIMH IIEHHOCTSMH, IPUHATHIMU B OOIIICCTBE MPaBHJIaMU 1 HOPMaMHU
IIOBEACHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOITO3HAHMUS, CAMOPA3BUTHS U COLMATTU3AIINH
oOydJaronuxcs.

JINYHOCTHBIE pe3yIbTaThl OTpaXkaroT TOTOBHOCTh 00yJaromuXcs
PYKOBOJICTBOBAThCS CUCTEMOW IO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMA W pacIIUpeHUE
OMBITA JACATCIBHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTypHOMY, MCTOPUYECKOMY H
HayYHOMY HaCJe/I1I0, IOHUMaHUs 3HAUE€HUSI XUMUYECKOW HAYKU B dKU3HU COBPEMEHHOTO
oOmecTBa, CIOCOOHOCTH  BIAAETh JIOCTOBEpPHOM HH(OpManuend o MeperoBbIX
JOCTHUKECHHUSIX U OTKPBITUAX MUPOBOM U OTEYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEICTABJICHUS O COLUATIbHBIX HOPMAX M MPaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHO-
UCCJIEIOBATENBCKONM, TBOPYECKOM W JPYIrUX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JI€ATETBbHOCTH  MPU  BBINOJHEHUU  y4EOHBIX,
MO3HaBaTEJIbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aUMOINOHMMAHHWIO M B3aMMOIIOMOIIM B MpPOIECCE 3TOM
y4eOHOM JeATEeTbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEJIEHUE U MOCTYNKUA CBOMX
TOBapMIed C IO3WLIHWHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHMS
IIOCJIEICTBUU IMTOCTYIIKOB;

3) IEHHOCTH HAYYHOTO TIO3HAHMS:

MHUPOBO33PEHYECKHUX TMPEACTABICHUI O BEIIECTBE W XHWMHYECKOW pEaKLuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH M COCTABIIAIOIIMX OCHOBY
JUISl TIOHMMAaHMsSI CYIIHOCTH HAay4YHOW KapTUHBI MUpA, MPEACTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AUMOCBS3X YEJIOBEKA C IPUPOIHOM Cpesloil, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
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M03HABATENbHBIX MOTUBOB, HAPABJICHHBIX Ha MOJIyY€HHE HOBBIX 3HAHUH IO XUMHUH,
HEOOXOUMBIX JJIs1 OOBSICHEHHS HaOJII01aeMbIX MIPOIIECCOB U SIBJICHUI;

MO03HABATENbHON, MH(OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpPhl, B TOM YHUCJE
HABBIKOB CAMOCTOSITEIBHON pabOThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYpOil,
JTOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOYy4YeHHIO M TMO3HAHUIO, JII0OOO3HATENBHOCTH, TOTOBHOCTU
U CIIOCOOHOCTH K CaM000pa30BaHUIO, IPOEKTHOW U UCCIEA0BATEIbCKON NEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAMPABICHHOCTH U YPOBHSI OOyUYEHHUS B JaJIbHEUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAaHMUsI LUEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/10pOBbI 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUNA U HEMPUITHS BPEIHBIX
npuBbIYEK (YMOTpEOJIEHUSI aJKOrOJisi, HApKOTHKOB, KYpEeHHs), HEOOXOIMMOCTH
coOJIIoIcHUs TIpaBUJl O€30MACHOCTU MPH OOpAIICHUH C XUMUYECKHUMHU BELIECTBAMU
B OBITY U pEaJIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHMSA:

UHTEpeca K MPAKTHYCCKOMY HM3YYEHHUIO Mpodeccuil U Tpyaa pa3iIudHOro poja,
YBOKEHHE K TPYIy U pe3yjbTaraM TPYIOBOH NEATEIBLHOCTH, B TOM YHCJIC Ha OCHOBE
HNPUMEHECHHUS MPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHOT'O BBIOOpA WMHIMBUIYaTbHOM
TPAeKTOPUH MPOJOIDKCHHMS OO0Opa30BaHUS C yYETOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIEUTHON
npoheCCHOHATBHON IEATEILHOCTH W Pa3sBUTHS HEOOXOMUMBIX YMEHHH, TOTOBHOCTH
alanTUPOBATHCS B MPO(ECCUOHATIBHOU CpeJie;

6) IKOJIOrHYEeCKOro BOCIIUTAHUSI:

AKOJIOTMYECKH 11€71eCO00pa3HOTO OTHOIICHUS K MIPUPOJIC KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYILECTBOBAHUS, IIOHMMAHUS IIEHHOCTH 37J0POBOrO U OE30MacHOro
oOpaza J>KW3HHM, OTBETCTBEHHOTO OTHOIIEHUA K COOCTBEHHOMY (u3nyeckomy
U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUSI LIEHHOCTH COOJIIOJEHUS MPaBHJI O€30MacHOro
NOBEACHUS MpU paboTe C BEIIeCTBaMH, a TAK)KE B CUTYAIIHSIX, YTPOXKAIOIINX 3/I0POBBIO U
JKM3HU JTIOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TMOJIy4yaeMble MPU HW3YYECHUU XUMUHU, IS
peLICHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOJHOU CPEOM, MOBBILIEHUS] YPOBHS
AKOJIOTUYECKOH KYJIbTYpbl, 0CO3HAHUS IN100aTBHOTO XapaKTepa 3KOJIOTHUECKUX podsieM
U IIyTEH UX PEIICHHS TOCPEICTBOM METOJ0B XHUMUU;

AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCSI UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B COCTaBe METaNpEeIMETHBIX  PE3YJIbTAaTOB BBIJICSIIOT ~ 3HAYUMBIE
Tt GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIE TTOHATHS (3aKOH, TEOPHS, IPUHITHII,
runoresa, (akT, cCUCTemMa, Mpolecc, SKCIEPUMEHT U JPYroe), KOTOPbIe UCIOIb3YIOTCS
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B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETaX M MO3BOJSIOT HA OCHOBE 3HAHUI U3 ATUX
npeaMeToB (QopMUpOBaTh NPEACTABICHHE O IEJIOCTHOM HAydyHOM KapTHHE MHpA,
U yHUBEpcajbHble ydeOHble JedcTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
pEryJIsITUBHBIE), KOTOpbIE 00ecreynBaoT dbopmupoBaHue TOTOBHOCTH K
CaMOCTOSTENIbHOMY IIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON e TENHHOCTH.

ITo3HaBaTeIbHbIE YHHUBEPCAJIbHbIC Y4eOHbIE JCHCTBUA
ba3oBble Jjornuyeckue aeicTBUS:

YMEHHME HCIOJb30BATh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHMIA:
pPacKpbIBaTh CMBICIT XMMHUUYECKUX TMOHATUM (BBIACISATh WX XapaKTEpHbIE MPU3HAKH,
YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHATHUSIMH), HUCIOIb30BaTh MOHSATUS JIA
OOBSICHEHUS OTACNBbHBIX (DaKTOB W SBJICHUMN, BHIOMPATh OCHOBAHHUS U KPUTEPUM IS
KJIacCu(UKAUM XUMUYECKUX BEIIECTB U XHUMHUYECKUX pEakiui, yCTaHaBIUBATH
MIPUYUHHO-CJICCTBEHHBIC CBSA3U MEXKIY OOBEKTaAMU H3YUEHHS, CTPOUTH JIOTHUYECKHUE
paccyxaeHus (MHIYKTHBHBIC, JEIYKTHUBHBIC, 110 aHAJIOTHH), IPOBOJHWTH BBIBOABI U
3aKJIIOYCHUS,

yMEHHUE TIPUMEHATh B TIpollecCe€ IIO3HAHWUA TOHATUA (MpeIMETHbIE U
METanpeIMETHbIE), CUMBOJHUYECKHE (3HAKOBBIC) MOJICNIM, HMCIIOIB3yeMble B XHMHH,
mpeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XUMHH MOJICIbHBIC IPEICTABICHUS —
XUMUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUECKas opMysia U ypaBHEHHUE XUMUYECKOM
peakuu — NpU PEIICHUU y4eOHO-T03HABATENBHBIX 3a/1ay, C YYETOM 3THX MOJCIIbHBIX
MPEJICTABIICHUIN BBIABJIATh U XAPAKTEPU30BATH CYIIECTBEHHbBIC MPU3HAKA H3YYAEMbIX
O0OBEKTOB — XHMHUYECKMX BEIIECTB M XUMHUECKUX PEaKIui, BBISIBISATH OOIIUE
3aKOHOMEPHOCTH, MNPUYUHHO-CIJICICTBEHHBIE CBSI3M M IPOTUBOPEUMS B HM3YYaE€MbIX
MPOLIECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebCKue 1eHCTBUA:

YMEHHUE HCIIONb30BaTh IIOCTABIECHHBIE BOIPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAueCTBE OCHOBBI JJi1 (POPMUPOBAHUS TMIOTE3bI MO MPOBEPKE
IPaBUJIBHOCTH BBICKA3BIBAEMBIX CYKJICHUN;

npuoOpeTeHre OmbiTa [0 IUIAHUPOBAHUIO, OpraHM3allMM W MPOBEICHUIO
YUYEHUYECKUX 3KCIIEPUMEHTOB, yMEHHE HAOII0AATh 32 XOJI0OM IIPOLIECCa, CAMOCTOS TEIbHO
MIPOTHO3UPOBATH €r0 Pe3yJbTat, POpMyIHpOBaTh 000OIEHNS U BBIBOABI MO pe3yJbTaTaM
IPOBEJICHHOT'O OMbITA, UCCIIEI0BAHUS, COCTABJIATh OTUET O MPOAETAHHOMN padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOUPATH, AHATM3UPOBATh U MHTEPIIPETUPOBATH MHGOPMAIIUIO PA3TUIHBIX
BUJIOB W (opM TMpeACTaBICHHs, TOJy4aeMyl0 €3 pPa3HBIX HCTOYHUKOB (HAYYHO-
MOMYJISipHAsT JTUTEpATypa XUMHYECKOTO COJIEPKaHMs, CIIPABOYHBIE MOCOOUS, PECYPCHI
NutepHera), KpUTUYECKH  OLEHHUBAaTH IPOTUBOPEUYMBYIO U  HEIOCTOBEPHYIO
nH(pOpPMAIHIO;
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yMEHUE NPUMEHSTh Pa3IMYHbIE METOJbl U 3aMpoChl MPU TMOUCKE U OTOOpE
uH(GOpMAIIMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITIOJTHEHUSI YYEOHBIX U
MO3HABATENLHBIX 3a/lay OINPEJEICHHOrO0 THUIa, NPUOOPETeHHE OmbiTa B 00JacTU
UCIIOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWH,  OBJaJCHUE
KyJIbTYpPOU aKTUBHOTO MCIOJIB30BAHMS PA3TUYHBIX MTOUCKOBBIX CUCTEM, CAMOCTOATEIHEHO
BBIOMpATh ONTUMAIbHYIO (OpMy MpeAcTaBieHHs WHGOPMAIMU U HILTIOCTPUPOBATDH
penraemMbie 3a7a4i HECIOKHBIMA CXEMaMHU, IMarpaMmmMaMu, ApyrumMu hopmamu rpaduxu
U UX KOMOUHAIIUSIMU;

yMEHUE  UCIOJIb30BaTh W aHAJU3UpoBaTh B IMpolecce  y4yeOHOM
U UCCIIEeIOBATEIbCKON JEATEIbHOCTH HH(MOPMALUIO O BIMSHUMU TMPOMBIIIICHHOCTH,
CEJIbCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOJHOMN CPEIBI.

KoMMmyHuKaTHBHBIC YHUBEPCAJbHBbIC Y4eOHbIC JCHCTBUA:

YMEHHE 3aJlaBaTh BOIPOCHI (B XOJi€ nuajiora u (Mjiau) AUCKYCCHUM) MO CYIIECTBY
oOcyxnaemMoi TeMbl, (POPMYJIUPOBATh CBOU IPEIIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS
IPEIOKEHHON 3a/1a4H;

OpUOOpETEHNE OMbITa MPE3ECHTAIMM PE3YJbTAaTOB BBIIOJHEHUS XUMHYECKOIO
HKCIIEPUMEHTa (JJaOOpPaTOPHOIO OIBITA, JIAOOPATOPHOW pabOThl MO HCCIIEIOBAHUIO
CBOMCTB BEIIIECTB, y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMM IIO3HABATEJIBHOM U
UCCIIEIOBATEIbCKON JEATENbHOCTH NMPHU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
ydera oOLIUMX MHTEPECOB M COIJIaCOBaHMS MO3ULMM (00CYX AeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE HITYPMBD), KOOPJAWHALIUS COBMECTHBIX JEUCTBUH, ONPEACIICHHE KPUTEPUEB
10 OLIEHKE KaYeCTBa BBINIOJIHEHHON paOOThI U APYTHE);

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE IeHCTBUS:

YMEHHUE CaMOCTOSITEIbHO OMNPEACNATh €I JEATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBJISITh, KOHTPOJMPOBATH M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BBIOMpaTh HauOosiee 3(PGeKTUBHBIE CHNOCOOBI peIIeHUsS YYEOHBIX U
MO3HABATEIbHBIX  3aJlay, CaMOCTOSITEIbHO  COCTAaBIATh WJIH  KOPPEKTUPOBATH
IPEIJIOKEHHBIA AJTOPUTM JIEMCTBUM MPU BBINOJHEHUU 3aJaHUNA C YYETOM ITOJYy4YEHUs
HOBBIX 3HAHWM 00 HW3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OIEHUBATH
COOTBETCTBHE MOJYYEHHOTO PE3yJbTaTa 3asiBIICHHOW II€JIM, YMEHUE HCMOJb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 3a1aHUI.

HPEAMETHBIE PE3YJIBTATbHI

B cocraBe npeaMeTHBIX pe3ysbTaTOB MO OCBOCHHIO OOS3aTEIBLHOIO COJACPIKAHMS,
YCTaHOBJIEHHOTO JaHHOM (enepanbHON pabodeil MporpaMMoi, BBIJCISIOT: OCBOCHHbBIC
00yJaroIMMUCS Hay4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI JEeHCTBUH, crienupuyecKue s
peAMETHON 001aCTH « XUMUS», BUJIBI ICSITEILHOCTH T10 IMOJYYSHUI0 HOBOTO 3HAHMUSI, €T0
UHTEpIpeTaluu, TpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX
CUTYyalusX.
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K xonmy oOydenuss B 8 kiacce y oOyuwatomierocss OyayT cQOpMUPOBaHBI
CIEAYIOIINE TPEAMETHBIE PE3YJIBTATHI 10 XUMHH:

pacKpbIBaTh CMBIC OCHOBHBIX XHMMHWYECKMX TIIOHSATHI: aTroM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, ITPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJAHOPOJHAS U
HEOJIHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJIEKyJsipHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas A0JII XUMMUYECKOTO 3JIEMEHTA
B COCIUHEHUHU, MOJSIPHBIA 00BbEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
AIIEKTPOOTPHUIIATETFHOCTD, CTETIEHb OKUCIICHHS, XUMHUECKas PeaKIus, Kiaccuurarms
pEeaKLMii: peakuu COCIUHEHHUS], PEAKIIMHU PA3JI0KEHUS, PEAKIUN 3aMEIICHHS, PEAKIIUU
oOMeHa, 9K30- U PHJO0TEPMHUYECKHE PEaKIH, TeIUIOBOM 3(PPeKT peakuuu, siApo aToma,
AIIEKTPOHHBIN CJIOW aTromMa, aTOMHas OpOWTa b, paguyc aroMa, XHUMHUYecKas CBA3b,
MOJISIpHAsE M HEMOJSIpHAsl KOBAJIEHTHAs CBsA3b, MOHHAS CBS3b, MOH, KAaTWOH, AHUOH,
pacTBOp, MaccoBas JA0JIs BellecTBa (MPOIEHTHAs KOHLEHTPaLUsi) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MTOHATUI U PUMEHSTH 3TH
NOHATHUS IIPU ONMCAHUN BEIIECTB U UX NPEBPALLCHUN;

UCIOJb30BaTh XUMHMYECKYI0 CUMBOJIUKY JJIsi COCTaBJIEHUS (OPMYJ BELIECTB U
YPaBHEHUNM XUMUUYECKUX PEAKLINM;

OIIpE/EIATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTETIEHb
OKHCJICHUSI D3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NPUHAIJICHKHOCTh BEIIECTB K
ONpENENeHHOMY KJacCy CO€IMHEHHH 1o (¢(opmyaaM, BHJA XUMHUYECKOH CBS3U
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAHUUYECKUX COCANHEHUSX;

packpbiBath cMbich [lepronanueckoro 3akona [I.M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX D3JIEMEHTOB OT HX
nonoxeHuss B Ilepuonuyeckoil cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YUEHUS, 3aKOHAa ABOTaIpo; ONIUCHIBATh U
XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ilepuonnyeckoil cucTeMbl XHMHUYECKUX
AJIEMEHTOB: pa3nyaTh TOHATHS «rJaBHas mnonarpymnmna (A-rpynma)» U «mobodHas
noarpynna (b-rpynma)», Manble W OOJbIIME NEPUOJNbI, COOTHOCUTh OOO3HAUEHMS,
KOTOpbIe uMetoTcs B Tabnmie «llepuomnyeckas cucremMa XuMU4eckux 3meMenToB J.1.
MeHnpneneeBay C 4YHMCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHUS ATOMOB XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sApa, 0OIIee YHMCIIO AJNEKTPOHOB M pacCHpeleieHUe UX IO
AJIEKTPOHHBIM CJIOSM);

KJacCUu(UIMPOBATh  XMMHYECKHE  DJIEMEHThI, HEOPraHWYeCKHe  BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBY Y4YacCTBYIOIIMX B PEAKIMHU BELIECTB, IO
TermiIoBoMy 3P DeKTy);

XapaKTepru30BaTh (OMUCHIBAThH) OOIINE XMMUYECKUE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  MOATBEpKAas  ONUCAaHWE NOPUMEPAMH  MOJEKYJSIPHBIX  YpaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IPOrHO3UPOBAThH CBOMCTBA BELIECTB B 3aBUCHMOCTHU OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHNS XUMUYECKUX TPEBPALLECHUN B PA3IUYHBIX YCIOBUSX;
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BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO0 XMMHUYECKOTO 3JeMEeHTa 1Mo (opMyse COSIUHEHUsI, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIUU;

MPUMEHATH OCHOBHBIE ONIEPALIUHA MBICIUTEIIBHOM JEATEIbHOCTH — AHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHHEe, CUCTEMATU3AINI0, KIACCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBA3CH — JJISl M3YYEHHUsS] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIUM,
€CTECTBEHHO-HAy4YHbIE€ METO/bl TIO3HAHUSI — HAOJI0ICHNE, U3MEPEHUE, MOJICTUPOBAHUE,
AKCIEPUMEHT (PeajbHbII U MBICIICHHBIN);

CJIeI0BaTh MPABWJIAM IOJIb30BAHUS XHMHYECKOW NOCYIOM W J1abOpaTOpHBIM
o0opyJ0OBaHHEM, a TaKKe MpaBHJIaM OOpallleHHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSIMU O BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB IO MOJIYYEHUIO U
coOUpaHuI0 Ta3000pa3HbIX BEHIECTB (BOJOpOAA W KHUCJIOPOJA), TMPUTOTOBIECHUIO
PacTBOPOB C ONPEACICHHON MaCCOBOU JIOJIEM PACTBOPEHHOIO BELIECTBA, IIJIAHUPOBATh U
MPOBOJINTh XUMHUYECKUE IKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOUEN U
KHUCIIOT C MOMOIIBbIO0 UHANKATOPOB (JTakMyC, peHoI(PTaIenH, METUIOPaHXK U JIpyTue).

K konmy oOyuenus B 9 kjacce y oOyuaromerocss OyayT cQOpMUPOBAHBI
CJIeIyIOLIME TPEAMETHBIE PE3YJIbTAThI 10 XUMUU:

PACKpBIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUNA 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHHOH, MPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHULIATENIBHOCTD, CTEIEHb OKHCIEHHUs, XUMHUYECKAas pPEaKUus, XUMHAYECKas
CBA3b, TEIUIOBOM 3((PEKT peakuuu, MoJib, MOJSPHBIA 00BEM, PACTBOP, SJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JAUCCOLMALMS, pPEaKIMM HOHHOTO OOMEeHa,
KaTajau3aTop, XHWMHUYECKOE€ paBHOBECHE, OOpaTHMble M HEOOpaTHMbIe pEeaKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBHUTEIb, OKUCICHHUE
U BOCCTaHOBJICHUE, aJUIOTPONHs, aM(OTEPHOCTb, XMMHYECKas CBA3b (KOBaJCHTHAs,
MOHHAs, METaJUIMYecKas), KPUCTANINYECKasi pelIeTKa, KOPpO3Hsl METAJJIOB, CIUIABHI,
CKOPOCTb XUMHUYECKOW PEAKLMHU, IPEAEIBHO fonycTumas KoHeHTpauus [1/1K Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUNA U IPUMEHSThH 3TH
MOHSTHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJIEHHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEeNeNsITh BaJE€HTHOCTb M CTENEHb OKHUCIEHUS XHUMHUYECKHX 3JIEMEHTOB
B COCAMHEHUSAX PA3IMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K OINPEACICHHOMY
KJIacCy COEIMHEHWH Mo (opmyrnaMm, BUJ XUMHUYECKOW CBs3M (KOBAJCHTHAs, MOHHas,
METaNInYeCcKas) B HEOPraHMYECKUX COSAMHEHUSIX, 3apsi/l HOHA 110 XUMUYECKOH hopmyie,
XapakTep Cpexbl B BOJHBIX pacTBOpax HEOPraHWYECKUX COEAVUHEHWH, THUIl
KPUCTANINYECKON PElIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBath  cMmbicn  [lepuommueckoro  3akona .M. MeHnneneeBa wu
J€MOHCTPUPOBATH €r0 MOHUMAHUE: OMMCHIBATh U XapaKTepU30BaTh TAOIMUHYIO PopMy
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[lepuonuueckoi CUCTEMBI XMMHYECKUX OJJIEMEHTOB: pas3inyaTh IOHATUSA «TJaBHas
noarpynna (A-rpynma)» u «mnobounass noxarpynma (b-rpynma)», maneie u Gombline
MIEPUOJIbI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B MEPUOJAMYECKON TaOIUIE, C
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U
3apAn sapa, 00IIee YUCIIO IEKTPOHOB M PACHPEEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHSTH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U MX COCTMHEHUIM
B IIpejiesiax MaJIbIX MEPUO/IOB U INIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KIaccu(pUIUpOBaTh  XMMHUYECKHE  3JIEMEHTBHI, HEOpPraHWYeCKHE  BEIECTBa,
XUMUYECKUE peakinu (10 YUCIYy W COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB,
0 TEeTI0BOMY 3PP EeKTy, O U3MEHEHHIO CTETICHEH OKHCICHUS! XUMUYECKHIX 2JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME U Crielu(]PUUecKrue XUMUYECKUE CBOMCTBA
IPOCTHIX U CIIOKHBIX BEIIECTB, MOJITBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
Y MOHHBIX YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUECKHUX PEAKIIMIA;

COCTaBJISITh YPaBHEHUS SJIEKTPOJUTHUECKON AMCCOIMALMM KHUCIIOT, IIeouei U
COJICH, TOJIHBIE M COKpAILEHHbIE YPAaBHEHHsI pPEaKIMil MOHHOrO OOMEHa, ypaBHEHUs
peaxkiuii, NOATBEPKIAOLIUX CYIIECTBOBAHHE T€HETUUECKON CBS3U MEX]y BELIECTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIHii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHS, BOZMOXKHOCTH
NPOTEKAHUSI XUMUYECKUX MPEBPALLEHUIN B pa3IMUYHbBIX YCIOBUSX;

BBIUYHCTIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (hopMyJie COCIUHEHHUS, MACCOBYIO JIOJIIO
BEIIECTBA B paCTBOPE, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOMN peaKlnu;

coOMoAaTh MpaBWiia IMOJIb30BAHUS XUMHUYECKOW TMOCYAOW U J1abopaTOPHBIM
o0Opy/OBaHUEM, a TakKe IpaBUiia OOpallEHUs C BELIECTBAMU B COOTBETCTBHM C
WHCTPYKIHMSMU IO BBIMIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO TIOTYYEHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (aMMHUAKa U YTIIEKHUCIIOTO ra3a);

OPOBOAUTh pEaKUUH, TMOATBEPKAAIOIINE KaueCTBEHHBIH COCTaB Pa3IMYHbIX
BELIECTB: PACIIO3HABATh ONBITHBIM MYTEM XJIOPUIOPOMHUI-, MOAU -, KapOoHaT-, pocdat-
, CHIIMKaT-, Cynb(}ar-, THAPOKCHA-WOHBI, KAaTHOHHl AMMOHHUS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

OPUMEHATbh OCHOBHBIE ONEPALIUN MBICIUTENBHON AESITEIbHOCTH — aHaJIN3 U CUHTE3,
CpaBHEHHUE, 000011IeHUE, CUCTEMATU3alINIO, BHISIBIIEHUE TPUUMHHO-CIIEICTBEHHBIX CBSI3€i
— U1 W3YYCHHs] CBOWMCTB BEIIECTB M XUMHUYECKHX PEaKIUW, €CTECTBEHHO-HAy4YHBIC
METO/bl TO3HAHWUS — HaOJIOJEHUE, W3MEPEHHE, MOJACIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIBI IEITENbHOCTH
pa3/iesioB U TeEM Coneprxanue 00yueHus
n/n 4acoB oOy4aromuxcs

y4eOHOro mpeaMeTa

HepBOHa‘laJIbHI)Ie XHUMHN4YECCKHUE IMTOHATHUHA

1.1 | Xumus — BakHas 2
00J1acTh
€CTECTBO3HAHMS
Y IPAKTUYECKOU
JIEITEILHOCTH
yeJIoBEKa

[IpeameT xumuu. Poiap XuMuu B )KU3HU
YeJI0BEeKa. XUMHUA B CHCTEME HayK.

Tena n BemecTBa. PU3HNUECKUE CBOMCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE
BeniecTB. [loHsATHE O METO1AX TTO3HAHUS
B XUMUHU. UHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3ieneHus: cMecei.
Xumuueckuii IKcnepumenn:
Jlemoncmpayuu.

3HAaKOMCTBO C XMMUYECKOW MTOCYIOM,

C MpaBujIaMu pabOTHI B JJAOOpaTOpUU

U preMaMu oOpaIieHus ¢
71a00paTOPHBIM 000PYAOBAHUEM.
duznyeckue CBOMCTBa 00pa3IoB
HEOPTaHMYECKUX BEIIECTB — METAJJIOB

1 HEMETAJIJIOB.

CrocoObI pa3aeieHus cMeceit
(¢unbTpoBaHMe, BbIIAPUBAHHE,
JTUCTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICI H3y4aeMBbIX TTOHATHH.
PackpeIBaTh poiib XMUMUHU B IPUPOJIC

Y )KU3HU YEJI0BEKA, €€ CBSI3b C APYTUMHU
HayKaMH.

PaznuyaTe uncThIC BElIeCTBA U CMECH;
OJIHOPOJIHBIE U HEOTHOPOHBIE CMECH.
Paznuyath dpuzndeckre u XUMUYECKUE
SIBJICHUS.

CrnenoBaTh alropuT™Mam UCIOJIb30BAHUS
AKCIIEPUMEHTAIbHBIX METOJIOB —
HaOJII0/ICHUS U DKCTIEPUMEHTA.
HabmromaTh 1 onmuchIBaTh 00BEKTHI

IIPU MPOBEJICHUH JIEMOHCTPAIIHIA

¥ Ta0OPATOPHBIX OMBITOB 110 U3yYEHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3IeJICHUS] CMECEH BEIIECTB.
[IpoBOIUTE XUMUYECKHUMN IKCIIEPUMEHT
IIpU pa3jieICHUH cMecel (Ha mpumMepe
OYMCTKU TOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol.:

N3yuyenue u onucanue Gu3n4ecKux
CBOMCTB 00pa3Il0B HEOPTaHUYECKUX
BELIECTB.

N3yuyenue criocoO0B pa3ieieHus cMecen
(C TOMOIIIBIO MarHUTA).

Ipaxmuueckue pabomei:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
Y IIpUEMBI 0OpalleHus ¢ 1a00paTOpHbIM
000pyIOBaHUEM.

Ne 2. Paznmenenue cmeceili (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

npakTHuecKoi padboTsl Ne 2.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10i 1 TabOpaTOpHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpanieHus ¢ XAMUYECKUMH BEIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHEH

IIPY BBINIOJIHEHUH IPAKTHYECKON

pabotsr Ne 1.

BricTpanBath pa3BepHyThI€ TMCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMAIIUIO U3 YUeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VICIIOJIb30BaTh U3YYEHHBIN ITOHATHINHBIN
anmnapar Kypca XuMuu

1.2.

BemiecTBa
U XUMHUYECKHUE
peaKuu

ATOMBI U1 MOJIEKYJIBI. XUMUYECKHE
3neMeHTbl. CUMBOJIBI XUMUYECKHAX
a1eMeHTOB. [IpocThie U ClIO)KHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE
YYEHHE.

Xumnueckas hopmyna. BareHTHOCTD
aTOMOB XMMUYECKHX DJIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHUTENBbHAS. aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs: Macca.
MaccoBast 10151 XMMHUYECKOT0 AJIEMEHTA
B COCJIMHEHUH.

OnpenensaTh MPU3HAKA XUMHUECKUX
peaKInii, yCIOBUS UX MTPOTEKAHUSI.
OOBICHSTH CYIIHOCTH (PU3NIECKUX

Y XUMUYECKUX SBJICHUN C TOUKH 3pEHUS
ATOMHO-MOJIEKYJIIPHOTO yUCHUS.
KnaccudumnupoBath XuMudeckue
peakuuu (110 YUCIy U COCTaBY
pearupyronmx u 00pa3yrommuxcs
BEIIECTB).

CocraBnsath HopmyIbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U ONIPEICTISATh
BaJICHTHOCTH 1O (hopMyJiaM BEIIECTB.
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KommuectBo Bemecta. Monb. MonsipHas
Macca. B3auMocBsi3b KoJIMuecTBa, MacChl
Y Yucla CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuetsl o ¢hopmynamMm XUMHUECKUX
COEIUHCHUMU.

Du3NYEeCKUe U XUMUYECKUE SIBJICHUA.
XuMuYecKas peakius U €€ Mpu3HaKku.
3aKOH COXPAHEHHUSI MaCChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanusi XuMU4eCKUX peakinit
(coenuHeHust, pa3IoKeHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJJIOB

Y HEMETaJlJIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
dusnueckue siBjaeHu (IJIaBJICHUE BOCKA,
TastHUE JibJla, pACTUPAHHE caxapa

B CTYIIKE, KHUTICHUE U KOHJICHCAIUs
BOJIbI).

XUMUYECKHE SIBJIICHUS (TOPEHHE CBEUH,
MIPOKaJIMBaHUE METHOM TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI UM MeJia

C COJISTHOM KHUCIIOTOM).

Habutoienre npru3HakoB MPOTEKaHUs

PaccraBnsats ko3 punimeHTs!

B YPABHEHUSAX XUMUYECKUX PEAKLIUN.
HaGnronaTe 1 onrchiBaTh 0ObEKTHI

IIPYU IPOBEJCHUU IEMOHCTpaLUi

1 1a00paTOPHBIX OIBITOB.

IIpoBoauTh BbIYMCIEHUS IO (POpMYyIIaM
XUMHUYECKUX COCUHEHHUN U YPABHEHUSIM
XUMHAYECKUX PEAKIIHMN.

[IpuMeHSTh €CTECTBEHHO- HAYYHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
Ha0JII0IeHUE, MOIETTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALIUN
MBICIIATEIBHOMN IE€ATEIbHOCTH
(cpaBHEHMeE, KilaccupuKanus)
BeicTpanBarh pa3BepHyThIE TMCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOH

Ha UHPOpPMALIMIO U3 yUeOHUKa

Y CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VICIIOJIb30BaTh U3YYEHHBIN ITOHATHUINHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUE
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJIOM Oapus, MOJTyYeHUe
U pasnokeHue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBUE
xeiesa ¢ pactBopom cos Meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimol:

Coznanue Moienei MOJIeKy
(1IapocTep>KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPTraHUYECKUX BEIIECTB —
METaJIOB U HEMETAJIOB.
Hab6mronenue ¢pusznueckux (miaBieHUe
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropeHure cBeUH, MPOKATMBAHUE METHOU
MIPOBOJIOKH) SIBJICHUH.

Habmtonenue u onvcanue Npu3HAKOB
MPOTEKaHUS XUMHYECCKUX PEaAKITHHA
Pa3HBIX THIIOB.

Buvruucnenua:
OTHOCUTEJIbHON MOJIEKYJIIPHON MacChl

BCIICCTB, MOHﬂpHOﬁ MacCChbI, MaCChbl

BCIICCTB, MAaCChI U KOJIMYCCTBA BCIICCTBA,

MaCCOBOM JIOJM XMMHYECKOTO DJIEMEHTA
1o popMyJie COeTUHEHNS;
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10 YPABHEHUSIM XMMHUYECKUX PEAKIUN:
KOJINYECTBA, MaCChl BELIECTBA

I10 U3BECTHOMY KOJINYECTBY, Macce
pEareHToB WIX IIPOAYKTOB PEAKLIUU

Hroro no pazgeny

10

Baxuelue npeacTaBuTe M HCOPraHUIECKUX BelleCTB

2.1

Bosnyx. Kucnopon.
[loagaTue
00 okcHIax

3

Bo3nyx — cmech razos. CocTtaB Bo3ayXa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxaenue kucinopoaa

B IIpUpo/Jie, PU3NUECKUE U XUMUYECKHE
cBoiicTBa (peakuuu roperusi). OKCUIBI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JaOopaTopun
U TipoMblinuieHHOCTU. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
aJUIOTpOMHasE MO (DUKALIMS KUCIOPOa.
TemnoBo# 3 PexT XuMUYECKON peakiiuu,
TEPMOXUMHUYECKUE YPABHEHUSI, IK30-

Y DHJIOTEPMUYECKUE peakiuu. TormmBo:
YTOJIb U METaH. 3arpsi3HEHUE BO3AyXa,
yYCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii JKCnepumenm:
Llemoncmpayuu:

KadecTBeHHOE onpeieNieHue CoIepaKaHus
KHCIIOPOJIa B BO3/IyX€

[Tomygenue, cobupanue, pacro3HaBaHUE

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY
JUTSL COCTaBJIEHUs (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMUUECKUX
peakuuii ¢ yuacTueM KHUCIopoia.
XapakTepHu30BaTh (ONKCHIBAaTh) COCTAB
BO3/yXa, pU3NUECKHE U XUMHUECKHE
CBOMCTBa KMCIIOPO/Ia, CIOCOOBI €r0
NOJTyYeHUs], MPUMEHEHHE U 3HaYCHHE
B IIPUPO/JIE U JKU3HU YeJIOBEKA.
CpaBHMBAaTh peakluy FOPEHUs

Y MEJUICHHOTO OKHUCIICHUS.
OOBICHATDH CYIIHOCTh HKOJIOTUYECKUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath npaBuiiaM 0€30macHON
paboThI B 1a00OpaTOpUH

IIPU UCTIOJIb30BAHUU XUMUYECKOM
ocyAbl M1 000PYI0BaHUs, a TAKKe
paBuiiaM 00paIleHUs C TOPIOUYNMHU
BEIIECTBAMM.

[1nanrpoBaTh U OCYIIECTBIATD
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Y U3yYEHHE CBOMCTB KUCIOPOA.
Hab6nronenue B3auMo1eicTBHS BEILIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHHUS U IPEKPAIICHUS TOPEHUS
(moxapa).

JlabopamopHuwiii onvim:

O3HakomiIeHHE C 00pa3llaMy OKCHJI0B

Y OIHCAHUE X CBOMCTB.
IIpaxmuueckas paboma:.

Ne 3. [lonyuyenue u cobupanue
KHCJIOPOJA, U3YYEHHUE €T0 CBOWCTB.
Buvruucnenusa:

MOJIEKYJISIPHOM MacChl KHUCIOPOAa U
030Ha HA OCHOBAHUM aTOMHOW Macchl
XUMHUYECKOTO AJIEMEHTA;

KOJINYECTBA, MAacChl BEIIECTBA

110 YPaBHEHUSIM XUMUYECKUX PEAKITUN

Ha NMPAKTHKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOJIUTH HAOTIOAEHMS,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM
AKCIIEPUMEHTA IIPU IIPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

BbIuucisaTh KOIMYECTBO BEILIECTBA,
o0BeM raza o gopmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIE.

BricTpanBath pa3BepHyThI€ TMCbMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha MHPOpMALIMIO U3 yUeOHUKa

Y CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
UCITOJIB30BATh N3YUYECHHBINA TOHATUNHBIN
anmnapar Kypca XUMHUU

2.2

Bonopoa. [Tonstue
0 KUCJIOTax U COJIAX

Bonopoxn — anemeHT u npocTtoe
BelecTBo. HaxoxaeHnue Bogopoa

B pUpo/ie, Pu3nueckue U XUMUYECKHUE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nonyuyeHus. Kucmotsl u comnu.
Mounsipubrit 06beM ra3oB. PacueTsl

M0 XMMUYECKUM yYPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

[Tonyuyenue, cobupanue

PackpsIBaTh CMBICII M3y4aeMbIX OHATHI
Y IPUMEHATH 3TU MOHSATHS IPYU ONTUCAHUU
CBOWCTB BELIECTB U UX MPEBPALCHUM.
XapaxkTepu3oBaTh (OMKUCHIBATH)
bu3nUecKue U XUMUYECKHE CBOMCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOoJy4YeHHUS,
IPUMEHEHUE.

ColGupath pudOp 1151 MOTYUEHUS
BOAOPO/A.

Hcnons30BaTh XUMHUYECKYIO CHMBOJIUKY
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Y pacro3HaBaHue BOJAOPO/IA.
B3auMopeiicTBre BOAOPO/Ia C OKCHIIOM
menu (II).

JlabopamopHhuwiii onvim:
B3anMoieiicTBHE KHCIIOT ¢ METAJUIAMU.
Ilpaxmuueckas paboma.

Neo 4, TTonydenue u coOupaHnue BOAOpOa,
W3YYEHHE €TO CBOWCTB.

Buiuucnenus:

00beMa, KOJIMYSCTBA BEIICCTBA ra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA WU 00BEMY;

00bEMOB T'a30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHHI
ra3oB

JUIS COCTaBJIeHUs (hOPMYJI BELIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUYECKUX
peakiuii ¢ yaacTueM BOJA0poa.
BBIYHCIATE MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00bEM Tasa,
Maccy BeIIeCTBa.

[IpoBOAUTH pacueThl IO ypaBHEHUSIM
XUMHYECKUX PEaKINii: KOJIMIECTBa,
o0Bbema, Macchl BELIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MAacCe pearecHTOB
WIN TIPOJYKTOB PEAKIUH.

CnenoBatk npaBuiiaM 0e30nacHOM
paboThI B 1a00OpaTOpUU

MCTIOJIb30BaHUN XUMHUECKOH MOCYIbI

U 000pyZIOBaHUS, a TAKKE MPABUIIAM
00OpallleHHs C TOPIOYMMU BEIECTBAMU

B OBITY.

[TmannpoBaTh U OCYIIECTBIIST

Ha TIPAKTUKE XUMUYICCKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOTIOICHUS,
JIeNIaTh BBIBOJIBI IO pe3ysibTaTaM
AKCIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE

2.3

Bopa. PactBopsl.
Iloagatue
00 OCHOBaHUSX

duznueckue cBoMcTBa BOAbl. Boga kak
pacTBOpUTEb. XUMHYECKUE CBOMCTBA
BO/IbI.

PackppiBaTh CMBICT H3y4aeMbIX IIOHATUN
Y IPUMEHSTH 3TH IMOHSTHUS ITPU ONTUCAHUU
CBOWCTB BEILECTB U UX NPEBPALLIECHUM.
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OcHoBaHus.

PactBopsl. Ponbe pacTBOpoB B npupo/ie
Y B )KA3HU 4esoBeka. KpyroBopor Bojsbl
B IIPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX

BOJI. OXpaHa v OYMCTKA MPUPOJIHBIX BOJI.

HacplllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOpUMOCTB BEIIECTB
B BoJie. MaccoBasi J0JIs BELIECTBA

B pacTBope.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu.

PacTBOpeHME BEIIECTB € pa3IMYHON
PacTBOPUMOCTBHIO.

B3anmoneiicTBre BOJbI C METAIIIaMU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCTIOT

Y IIEJI0YEN C MOMOIIBIO MHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTHIO.

[TpuroroBieHue pacTBOPOB

C OINPEICIIEHHOW MAaCCOBOU JOJIEN
PacTBOPEHHOIO BEIIECTBA.
Ipakxmuueckas paboma

Ne 5. IIpuroroBiieHrE pacCTBOPOB

C OIPEAETIEHHON MAaCCOBOM AOJIEH

XapakTepu3oBath (PrU3MIECKHe

Y XUMUYECKHE CBOKMCTBA BOJbI, €€ POJIb
KaK pacTBOPUTENS B IPUPOTHBIX
nporeccax.

CocTaBnsiTh ypaBHEHUS XUMHUECKUX
peaKkIMii ¢ y4acTHEM BOJIBI.

OOBICHATD CYIIHOCTh IKOJIOTHIECKUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOIAHBIX BOJI, CHOCOOBI OUYMCTKH BOJIbI
OT MIPUMECEH, MEPHI TTI0 OXPAHE BOJ

OT 3arps3HEHUSI.

[TmarrpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOUTH HAOIIOACHUS,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM
IKCIIEPUMEHTA TP MPOBEJCHUHU
71a00paTOPHBIX OIMBITOB M TPAKTUYECKON
paboTHI.

CrnenoBath mpaBuiiaMm 6€30macHOM
paboThI B TabOpaTopuu mpu
WCTIOJIb30BAHUN XUMHUYCCKOM TTOCYIBI

¥ 000pyI0OBaHMUSL.

[TpoBOIUTH BBIUKCIICHUS C TPUMECHEHUEM
TIOHSATHUS «MaccoBas J0JIsl BEIIECTBA

B PacTBOPE».

BricTpanBath pa3BepHyThIC MMCHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU
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PacTBOPEHHOTO BEIIIECTBA.
Buiuucnenus:

C YICIIOJIb30BAHHUEM MOHSITHS «MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE»

Ha uH(OpMaLIKIO U3 yueOHUKA

Y CIIPAaBOYHBIX MAaTEpUAIIOB, TPAMOTHO
UCITOJIb30BATh U3Y4YECHHBIN ITOHATUNHBIN
arrapar Kypca XuMHH

2.4

OCHOBHBIE KJIACChI
HEOPraHUYECKUX
COeIMHECHUN

Krnaccudukanus HeopraHn4ecKux
coenunenuid. Oxcupl. Knaccudukanms
OKCHJIOB: cojieoOpasytoiire (OCHOBHbIE,
KHCIJIOTHBIE, aM(POTEpHBIEC)

U HecoJieoOpa3yronue.

Homenknatypa okcuoB. @usznueckue
Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
[Tonydyenue OKCUIIOB.

OcnoBanust. Knnaccudukaniys 0CHOBaHUM:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHHMSI.
Homenkinatypa ocHoBaHuN. Pu3nUeCcKue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[Tonydyenne OCHOBaHUM.

Kucnotsl. Knaccudukanus Kuciaor.
Homenknarypa kucnor. @uznueckne

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
Ilomy4yeHue KUCIIOT.

Conu. Homenkiatypa cosei.
Pu3NYEeCKNEe U XUMUYECKUE CBOMCTBA
cousiert. [lonmyyenue conen.
I'eneTnyeckas CBI3b MEXAY KIIACCAMU
HEOPraHWYECKUX COCTMHEHUI.

Knaccudunuposats nzydyaeMole
BELIECTBA 10 COCTaBY U CBOMCTBaM.
CocTaBisTh GOpPMYITBI OKCHIOB, KUCIIOT,
OCHOBAHMUM, COJIeH M Ha3BIBATh UX

10 MEKTyHAPOJHOM HOMEHKJIATYpeE.
[Iporuo3upoBaTh CBONCTBA BEILIECTB

Ha OCHOBE OOIINX XUMUIECKIX CBONCTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBnsiTh MOJIEKYJISIPHbIE YPaBHEHUS
peaKuui, WIUTIOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA U CIIOCOOBI
MIOJTyYEHUS BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIIII, a TAKXKe
HOJTBEPHKAAIOIIUX T€HETHUECKYIO
B3aMMOCBS3b MKy HUMHU.
[Tpon3BoAUTH BEIYUCICHHUS

110 YPaBHEHHSIM XUMHUECKHUX PEAKITHIA.
[TmannpoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOTIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUHU
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Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu.

OO0pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMnBITHL, WLTIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHhvie onvimoi

OnpeneneHne pacTBOPOB KUCIOT

U IIEJI0YEHN C MOMOIIBIO HHIUKATOPOB.
N3ydyeHne B3auMOIENCTBUS KUCIIOT

C METAJUIAMH, PEAKIINI HEUTPATU3aLNH.
BzaumopericTBre pacTtBopa CEpHOU
KHUCIIOTHI ¢ okcuaoMm meau (II).
[TonyyeHue HEpaCTBOPUMBIX OCHOBAHUM.
BoiTecHeHHE 0OTHOTO MeTalia IPYTUM
13 pacTBOpPa COJIU.

Ipaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTaIbHbIX
3az1a4 o reme «BakHelIe Ki1acchl
HEOPTaHUYECKUX COCAUHEHUI.
Boruucnenus:

110 YPABHEHUSAM XUMUYECKON peaKlnu:
KOJIMYECTBA BEIECTBA, 00HEMa, MaCChl
110 U3BECTHOMY KOJIMUECTBY BELIECTBA,
00bEeMy, Macce peareHTOB

WJIA TPOIYKTOB PEAKIUU

71a00paTOPHBIX OMBITOB U MPAKTHUYECKUX
pabor.

CrnenoBatb npaBuiaM 0€30MacHOM
paboTsl B 1abopaTopuun

IPY UCIIOJIb30BAaHUHM XUMUYECKON
MIOCY/IbI U 000PYTIOBAHMSI.

BricTpauBaTh pa3BepHyThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIUIO U3 YUeOHUKA

U CIIPABOYHBIX MaTEpUajoB, IPaMOTHO
UCITOJIB30BaTh N3YUYECHHBIN ITOHATUMHBIN
anmnapar Kypca XUMHUU

Hroro no paszpeny:

15
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Iepuoanueckmnii 3axoH u [lepuoanueckas cucreMa xumudeckux 31eMeHToB /I. U. MenaesneeBa. CTpoeHue aToMOB.
Xumudeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaAKIIUU

3.1 | Ilepumomuyaeckuii
3aKOH

u [lepnoanueckas
cHucTeMa
XAMHYECKUX
AJICMEHTOB

Ctpoenue atoma

J1. 1. Meneneena.

4

[TepBbie MOMBITKH KIaCCUDUKAITIT
XUMUYECKHUX 3JIeMEHTOB. [loHsTHE

O rpynmnax CXOJHBIX JIEMEHTOB
(1IeTT0YHbIE U IET0YHO3EMETbHBIC
MeETaJlIbl, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHU/IBI.
ITepnoanueckuii 3akoH. [lepuoauueckas
CHUCTEMAa XUMHUYECKUX AJIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPUOHAS. ()OPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
sanemeHToB J[.1. Menneneena. [lepuoas
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIAKOBOrO HOMEPa, HOMEPOB MEPUOa
Y TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. M3oromnel. Dnektponsl. CTpoeHUE
AJIEKTPOHHBIX 000JI0OUEK aTOMOB TIEPBHIX
20 XMMHUYECKHX 2JIEMEHTOB
ITeprnoanueckoit cucTembl

.. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO AJIEMEHTA

I10 €ro noJiokeHuto B [Iepuoanueckon
cucteme .M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS painyca

PackpsIBaTh CMBICI IEPUOANYECKOTO
3aKOHa.

OnuceiBaTh CTPOCHUE TAOIHIIBI
«Ilepuoanyeckas cucteMa XUMUYECKUX
anemeHToB [.1. MeHnaeneeBay.
MopaenupoBaTh CTPOCHHUE aTOMa,
SHEPTreTUYECKUX YPOBHEU U MOYPOBHEN
IIPY OMOIIM PUCYHKOB, JIEKTPOHHBIX
KOH(UTYpalUii U 3JEKTPOHHO-
rpaduueckux Gopmy.

[losicHATh (pU3MYECKUA CMBICI
IIOPSIAKOBOIO HOMEPA, HOMEPOB IeprUoaa
Y TPYNIBI 2JIEMEHTA.

XapakTepru3oBaTh XUMUYECKHUE 3JIEMEHTBI
MEPBBIX TPEX MNEPUOAOB, KAIUM, KAJIbIUN
Y UX COCIMHEHUS MO MOJIOKEHUIO

B [Ilepnoanueckon cucreme

J.1. Menneneena.

OOBACHATH 00ITHE 3aKOHOMEPHOCTH

B U3MEHEHUM CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHHUE PanyCOB
aTOMOB, JIEKTPOOTPULATEILHOCTH,
BAJICHTHOCTH) U UX COEIUHCHUM

B IIpEIETIax MaJbIX IEPHUOJOB U IIIaBHBIX
HNOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAUTNYECKUX U HEMETAIUIMYECKUX
CBOMCTB IO IpyNIaM U Mepruogam.
3nauenue [lepuoguueckoro 3akoHa

u [leproinueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. MenaeneeB — yyeHbIn
U TPAKJAHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anMopencTere TuiIpokcuaa [UHKA

C PacTBOPAMU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY IIOMOILM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabnuna «llepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi
O3HakomJieHH€e ¢ 00pa3IaMu METaIoB
Y HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYyIIIE.

BricTpauBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha MTHPOPMAIUIO U3 YUEOHHKA U APYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHUYECKas CBS3b.
OKHUCHIUTEIIBHO-
BOCCTAHOBHUTEJILHBIC
peaxkuuu

XumMmudeckast cBa3b. KoBajneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DIEeKTPOOTPUIIATETLHOCTh XUMHUYECKHUX
anieMeHTOB. MoHHas cBsa3b. CTEIeHb
okuciaeHust. OKUCINTEIBHO-
BOCCTAaHOBUTEJbHBIE peakiuu. [Iporieccsl

PackppiBaTh CMBICH U3y4aeMbIX TTIOHSITHNA.
OnpenensaTh BUJI XUMUUYECKOHN CBS3U

B COCIMHCHHUU.

MoaennpoBaTh CTPOCHUE MOJIEKYII

IIpY IIOMOILM PUCYHKOB, MOJEJIEH,
AMIEKTPOHHBIX ¥ CTPYKTYPHBIX (DOPMYII.
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OKHUCJICHUS] 1 BOCCTAHOBJICHUS.
OKucIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUN IKCTIEPUMEHT: U3y4EHUE
00pa3IioB BEIIECTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMO/ICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOPAMH KHUCIIOT
U TIEJIOYEH, MPOBEACHHUE OIBITOB,
WJUTFOCTPHUPYIOITUX MPUMEPBI
OKHUCJIUTETHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUsI, COSTUHEHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnBITHI, WILTIOCTPUPYIOIIUE TPUMEPHI
OKHCJIUTETHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEeHUsI, COSTMHEHUS)

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUS (POPMYJT BELLIECTB,
AJIEKTPOHHOTO OajlaHca peakiuii.
Onpenenarb CTeNeHb OKUCIECHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB 0 (popMyiam
Y COCTABIJIATH (POPMYJIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
OrnpenensiTb OKUCIUTEND U
BOCCTAHOBUTEND. PaccTaBisATh
KO2(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
Oananca.

Habnronath XuMHUYECKHE OMBITHI

10 TUTaHY, aHAJTM3UPOBATh U JIETaTh
BBIBOJIBI.

HUcnone3zoBate UKT niag co3panus
MOJENEH, IIOATOTOBKH MPE3EHTALINM,
JOKJIa/I0B IO TEME.

BricTpanBath pazBepHyThI€ MUCHhbMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha HHGOPMAIUIO U3 yUeOHHKA U IPYTHX
MCTOYHUKOB, B TOM umncie MHTepHeTa

Hroro no pazneny 8
PesepBHOE Bpems 3
OBIIEE YMNCJIO YACOB 36
[10 ITPOTPAMME
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Hcnonp3yeMblil 311€KTPOHHBIN
o0Opa3oBaTelIbHBII pecypc
(O0P)

Tpenaxep "O6mnako 3Hanuit". Xumus. 8. Kiace
"Xumus", 8 kimacc. Y4ueOHbIM Kypc M0 XUMUHU TIpeiHa3HadeH ajis ooyqaronuxcs 8 kimaccoB, OO0 "dokchopa”

9 KJIACC
HanmMmenoBanne
Ne KomnuectBo OCHOBHBIE BUIBI IEITENbHOCTH
pa3/iesioB U TeEM Coneprxanne o0ydeHust
n/n 4acoB oOy4aromuxcs
y4eOHOro npeaMeTa

Bell_[eCTBO H XUMHYECKHE PCAKIIUN

1.1 | IloBTOpeHnue

U yriiyOJieHue
3HAaHUN OCHOBHBIX
paszienoB Kypca

8 kiacca

2

[lepnoanueckuii 3akoH. [lepuoanyeckas
CHCTEMa XMMHUYECKUX JIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHUYECKUX 2JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJIusl, KaJIbIIUS U UX
COCJIMHCHUN B COOTBETCTBUU

C MOJIOKEHUEM DJICMEHTOB

B [leprnonnueckon cucteMe U CTpOEHUEM
MX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMHUYECKOH
CBsI3U. THUIIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIA KPUCTAIUTNYECKON
pPELIeTKU U BUJIa XUMUYECKOU CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB. XMMUUECKUE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIACCaM HEOPTaHUYECKUX

XapakTepu3oBaTh XUMUYECKUE 3JIEMEHTHI
MEPBBIX TPEX MEPHUOJIOB, KaIWs U KaJIbIUS
T10 UX TTOJI0kEHUIO B [leprnognueckon
cucteme /. 1. Menaeneena.
KnaccuduiupoBars 1 Ha3bIBaTh
HEOPTraHUYECKUE BEIIECTBA N3YUYCHHBIX
KJIaCcCOB.

OnuceIBaTh 00IIME XUMUYECKHUE
CBOKMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPKIATh CBOMCTBA ITPUMEPAMHU
MOJICKYJISIPHBIX YPAaBHEHUN XUMHUYECKHUX
pPEAKLIUH.

OnpenensTe BUJI XUMUYECKOH CBSI3U

Y TUI KPUCTAJUIMYECKOUN PEIIETKU
BCIIICCTRBA.

IIporno3upoBarh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOCHHS.
BricTpanBath pa3BepHyThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OLIOPOM
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CO@HHHGHHﬁ, I'CHCTHYCCKAsA CBA3b
HCOPIraHUYCCKHUX BCHICCTB.

Ha nHOOPMAIIUIO U3 yueOHUKa
U CIIPAaBOYHBIX MAaTEPHUATIOB, TPAMOTHO

XumuuecKkuii IKCnepumeHm:
Jlemoncmpayuu:

03HAaKOMJICHUE C MOJEIISIMU
KPUCTAINTNYECKUX PEIIETOK
HEOPraHWYECKUX BEIIECTB — METAJIJIOB
Y HeMeTaJuioB (rpaduTa U amMasa),
CJIOKHBIX BEIIECTB (XJIOpUIa HATPHSI)

WCIIOJIb30BaTh NU3Y4YECHHBIN TOHATUWHBIN
anmnapar Kypca XUMHUH

1.2

OcHOBHEBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuuin

Knaccuduxanys XuMHUYECKUX peakuui
0 Pa3IM4YHbIM PU3HAKAM (IO YHCITY

Y COCTaBY YYaCTBYIOLIUX B PEAKIINH
BELIECTB, M0 TEMIOBOMY 3P QeEKTy,

110 U3MEHEHHIO CTETIEHEW OKUCIICHUS
XUMUYECKUX HIEMEHTOB,

10 00paTUMOCTH, IO YYACTHUIO
KaTanu3aropa). JK30-

Y SHAOTEPMHUYECKHE PEAKLIH,
TEPMOXUMHUYECKHE YPaBHEHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOU
peakuuu. [Torstue 006 0OpaTuMbIX

¥ HeoOpaTUMbIX XUMUYECKUX PEAKIIUAX.
[ToHsiITHE O TOMOTEHHBIX U I€TEPOreHHBIX
peakuusx. [lonarue o karanuse.
[ToHsiTHE O XUMHUYECKOM PABHOBECHUHU.
@aKTOpBI, BIMSIOMINE HA CKOPOCTh
XUMUYECKON PEAKIIMU U ITOJI0KEHUE

PackpbIBaTh CMBICIT H3y4aeMbIX IOHATUN
Y IPUMEHSTh 3TU MOHATHS [IPU ONMCAHUU
CBONCTB BEIIECTB U X IIPEBPALLICHHN.
KnaccuduiupoBaTs XUMHUECKHE
PEaKIUU MO PA3TUIHBIM IIPU3HAKAM.
YcranaBiMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOMN peakluu OT Pa3InYHbIX
(dhakTOpoB.

IIporuo3upoBatb BO3MOKHOCTH
MPOTEKaHUSI XUMUYECKUX MTPEBPALLIEHU I
B Pa3JIMYHBIX YCIOBHSIX.

Onpenenarb OKACIUTEND

1 BoccTtaHoBuTelb B OBP.

CocTaBnsTh 31EKTPOHHBIN OanaHc
pEaKIHH.

[Tpor3BOIUTE BBIUMCICHUS

10 XUMUYECKUM YPAaBHEHUSIM.
VYyacTBoBaTh B COBMECTHOM paboTe
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XUMHNYCCKOT'0 PaBHOBCCHA.
OKHUCIIMTEILHO-BOCCTAaHOBUTEIIHHBIC

B T1ape WJIM TPYIIIIE.
BricTpauBath pa3BepHyThI€ MMCbMEHHbIE

peakiMu, SJIEKTPOHHBIN OallaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHON
peakuun. CocTaBlIeHUE YPABHEHUI
OKHUCJIUTEIHHO-BOCCTAHOBUTEBHBIX
peakIuii ¢ UCIOJIb30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XAMHUYECKON PEaKIMu OT BO3JICUCTBUS
pa3IUYHBIX (AKTOPOB.

OMBITHL, WUTIOCTPUPYIOITUE IPUMEPHI
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIoKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00beMa U MacChI
peareHTOB WJIM MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKIUil

Y YCTHBIE OTBETHI C ONIOPOM

Ha HHGOPMAITUIO U3 yueOHUKA

Y CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
HCTI0JIb30BaTh U3YUYECHHBIN MOHATUNHBIN
amnmnapar Kypca XuMuu
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1.3

DIIEKTPOIUTUYECKAS
JIMCCOIMALIMS.
XHUMHYECKHUE
peakuuu

B PacTBOpax

Teopus dIEKTPOITUTHYECKOU
JUCCOLUALMU. DIIEKTPOJIATHI

Y HERJIEKTPOJUThI. KaTHOHBI, aHNOHBI.
MexaHn3M THCCOLIMAIIUU BEIIECTB

C Pa3JIMYHBIMU BUJAMU XUMHUYECKOM
cBs3u. Crenensb aucconuanuu. CUIbHbIE
U cJ1a0ble AJIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. Y cioBust

PackpbIBaTh CMBICT U3y4aeMbIX IOHATHA,
a TaK)K€ CMBICII TEOPUU
ANEKTPOIUTUUECKON TUCCOLUALIUN.
OOBIICHATH TPUYUHBI
AIIEKTPONPOBOTHOCTH BOJAHBIX PACTBOPOB
BEILECTB, Pa3IU4aTh CJI1A0bI€ U CUIIbHBIE
AJIEKTPOJIUTHI.

CocTaBisaTh ypaBHEHUS IUCCOLUALIAN
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MPOTEKaHUs peaKiuii HOHHOTO 0OMEHa,
MIOJTHBIE Y COKPAIllCHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOMCTBa KUCIOT,
OCHOBAHHWH U COJIEM B CBETE
MPEJCTaBICHUMN 00 3JIEKTPOJIUTUUECKOM
nucconyanui. KauecTBeHHbIE peaKInu
Ha MoHbI. [loHsTHE O THIpONIH3E

coJiei.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPONPOBOJHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLUALINY KUCIIOT, IIeJI0Ye

U coJield (BO3MOKHO UCTIONb30BaHUE
BUJIEOMATEPHUAIIOB).

OnbIThI, WIUTIOCTPUPYIOIIUE MPU3HAKU
IPOTEKAHUS PEeaKIuii HOHHOTO OOMeHa
(oOpa3zoBaHue ocajka, BbIJICJICHHUE ra3a,
00pa3oBaHUE BO/IBI).

Pacnio3naBanue HeOpraHUIECKUX
BEILIECTB C TOMOIILIO0 Kau€CTBEHHBIX
peakiuii Ha HOHBI.

Jlabopamopuwiii onvim:

N3ydenune npu3HakoB MpOTEKaAHUS
peakIuy HOHHOT'O OOMEHAa B pacTBOpax
3JIEKTPOIUTOB (C 0Opa3oBaHUEM OCaJIKa,
BBIICJICHUEM ra3a, 00pa30BaHUEM BO/IbI).

KHCJIOT, IIEI0YeH U COJIEH, OJIHbIE

Y COKpAILICHHbIE MOHHBIE YPABHEHUS
XUMHYECKHUX PEaKInii MOHHOTO OOMEHa,
KpaTKHE NOHHBIE YPABHEHHUS MPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IIME XUMUUECKHUE
CBOMCTBA BEIIECTB Pa3IUYHBIX KJIACCOB
Ha OCHOBE TEOPHH JICKTPOJIUTHUUECKOMN
JIMCCOITMAIIMH; TTIOATBEPKIaTh CBONCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHUM XUMUUYECKUX PEAKLIAM.
Pemate 3kcniepuMeHTaNbHbIE 331241

0 TEME.

[InanupoBaTh U OCYIIECTBIISAThH

Ha MPAKTUKE XUMHYECKHUE
AKCTIEPUMEHTHI, MPOBOAUTH HAOJIIOICHMSI,
JIeTIaTh BBIBOJIBI TIO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
71a00pPATOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiam 6€30macHON
paboThI B J1abopaTopuu

P UCTIOIb30BAHUH XUMUYECKOMN
MOCY/Abl U 000PYAOBAHUSI.

[1poBOAUTE BBIUUCIICHUS 110 XUMUUYECKUM
YPaBHEHUSIM.

VY4acTBOBaTH B COBMECTHOM paboTe
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IIpaxmuuyeckas paboma:

Ne 1. Perienue 3xcriepuMeHTaIbHBIX
3a/1a4 10 TEME.

Buviuucnenusa:

10 YPaBHEHHUAM XUMUYECKUX PEAKLIUN

B IIap€ WJIM TPYIIIIE.

BricTpanBath pa3BepHyThIE TMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MH(OpMaLINIO U3 yUEOHHKA U APYTUX
MCTOYHHUKOB MH(OpPMALH, B TOM YUCIIE
HNuTepuera

Uroro no pazaeny

HemeTaJiibl M UX cOeTUHEHMUS

2.1

O6mas
XapaKTepUCTUKA
XUMHYECKUX
AJICMEHTOB
VIIA-Tpynmsl.
["amorensl

OO6m1as xapaKTepUCTHUKA TaJIOTCHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEPHBIC CTETICHU OKUCIICHMUS.
CrpoeHue u pu3HUECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICUCTBUE C METAIIIAMH,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBonopon. CoJisiHast KACIIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlercTerue xiaopa

U XJIOPOBOJIOPO/ia HA OpTraHu3M
yesioBeka. BaykHeme XJI0puabl U uX
HaX0XJICHUE B MIPUPOJIE.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXKaOIIKE PUNYECKUE

Y XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
COCIMHEHHH (BO3MOYKHO UCITOJIb30BAHUE

OOBICHATH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB HEMETAJIIOB U UX
COEMHEHNH B MPEENIax MaJIbIX
MIEPUOJIOB U TJIABHBIX MOATPYIIIT
[leproanueckoit cHCTEMbI XUMUYECKUX
AJIEMEHTOB C YY€TOM CTPOCHHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3NIECKHUE

U XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB I'aJIOTEHOB (Ha MpUMeEpeE XJI0pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJTyYeHUs1, IPUMEHEHNE 1 3HAUCHHE

B IIPUPOJIC U JKU3HH YEIIOBEKA.
OmnpenensTh XJIOPUA-UOHBI B PACTBOPE.
[ImanupoBaTh U OCYIIECTBIAT

Ha TIPAKTUKE XUMUYICCKUC
HKCHEPUMEHTHI, TPOBOIUTH HAOIIOICHHUS,
JienaTh BBIBOJIBI MO PE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3zHakomIIeHHE C 00pa3IaMu XJIOPUIOB
(rajoreHu10B).

Jlabopamopmubwiii onvim:

N3yueHne cBOWCTB COISHON KUCIIOTHI.
IIpoBeneHne KayeCTBEHHBIX peaKIui
Ha XJIOPU/I-UOHBI.

Ipakmuueckas paboma

Ne 2: TlonydeHue CoIsTHOM KUCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Boruucnenus:

10 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JIaH B U30BITKE

HKCIIEPUMEHTA IIPU MIPOBEICHUU
71a00pPaTOPHBIX OIBITOB M IPAKTUIECKUAX
pabor.

CnemoBath nmpaBuiiamMm 0€30macHON
paboThl B 1abopaTopuu

P UCTIOJIb30BAHUN XUMUYECKOU
MOCY/Ibl U 000pPYAOBaHUS.

BricTpanBath pa3BepHyThIC THCEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha UH(POPMAIIUIO U3 YUeOHUKA

U CIIPaBOYHBIX MAaTEpUAJIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN IOHSITUHHBIN
anmapar Kypca XuMuu

2.2

Oo0mmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIEMEHTOB
VIA-rpynmel. Cepa
U €€ COEJIMHEHUS

OO6m1as xapakTepUCTUKa PJIEMEHTOB
VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbBIC CTEIICHU
OKHCIICHUSL.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KMUCIOPO/Ia U CEPHI.
AnoTponHbie MOAU(DHUKAIIMN KUCIOpOaa
U cepbl. XNMUYECKHUE CBOMCTBA CEPHI.
CepoBogopo, ctpoeHne, hu3ndeckre

Y XUMUYECKUE CBOMCTRBA.

OKcubI cephl Kak MPeACTaBUTENN
KUCJIOTHBIX OKCHJIOB.

Cepnas kucnora, pusnueckue

Y XUMHUYECKHUE CBOMCTBA (0OIIHME KaK

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAUHEHHUN C Y4ETOM
CTPOEHUS UX aTOMOB.
XapaktepuzoBaTh HU3HMUECKUE

Y XMMHUYECKUE CBOMCTBA IPOCTOTO
BELIECTBA CEPHI U €€ COCTMHECHUH
(cepoBOI0pO/IA, OKCHIIOB CEPBI, CEPHOM
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJIy4EeHUS], IPUMEHEHUE U 3HAUCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
Omnpenenstb HaTM4UKE CyNb()aT-nOHOB
B pacTBOpeE.

OOBACHATH CYITHOCTh 3KOJOTHUECKUX
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MPEACTABUTEIS KJIACcCa KUCIIOT

U crienupuaeckue). XuMUIECKUe
peakinH, JeKallue B OCHOBE
MPOMBIIIIEHHOTO CITOCO0a MOJIy4eHUS
cepHoid kucioTsl. [Ipumenenue. Conn
CEPHOM KHUCIJIOThI, KAUECTBEHHAS PEAKIIUS
Ha Cyib(}aT-uoH.

Haxoxaenue cepol 1 €€ COeTMHEHU I

B IPpUPOIE. XUMHUYECKOE 3arpsI3HECHUE
OKPYXaroUIen Cpeibl COCTMHEHUSIMHA
cephl (KUCIOTHBIE JOXK/IU, 3arPSI3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0
peI0TBpaICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHE C 00pa3liaMH CEPhI U €€
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Hab6nronenue nporecca oOyrimBaHus
caxapa IoJ IeMCTBUEM
KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI.
JlabopamopHvie onvimei:

N3yyeHue XxuMru4eCKUX CBOMCTB
pa30aBIEHHOMN CEPHOM KUCIIOTHI.
[IpoBeneHne kKaueCTBEHHOW peaKluy Ha
cylbdaT-uoH U HAOIIOJICHHE TPU3HAKA
€€ MPOTEKAHUS

poOJIEM, CBSI3aHHBIX C IEPEepadOTKOM
COEJIMHEHUI CEpHI.

[1nanrpoBaTh U OCYIIECTBISATh

Ha TIPAKTUKE XUMUICCKUC
AKCIIEPUMEHTBHI, IPOBOUTH HAOTIOCHMS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA.

CrnenoBatb npaBuiiam 6e30nacHON
paboThI B J1abopaTopuu

[P UCTIOJIb30BAHUN XUMUYECKOM
MOCY/IbI U 000PYI0BaHUSI.
[Tpon3BOANTE BEIYHCICHUS

M0 XMMHYECKUM YPaBHEHUSIM.
Hcronp30BaTh MpH BEITIOTHEHUH
y4eOHBIX 3aJIaHUN TEKCThI yueOHUKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITepnonnueckyro cuCTEMY XUMHYECKHX
sanemenToB [[. . MenneneeBa, Tabiuiry
PacTBOPUMOCTHU KHCIIOT, OCHOBAaHUM

U COJIeH B BOJIE, DJIEKTPOXUMHUCCKHUH PsiJT
HaIpsHKEHU METaJIoB).

Hcnonb30BaTh MU BHIMTOTHEHUH
y4eOHBIX 3aJaHUM U B MPOIECCe
UCCIIEIOBATENIbCKOM IEATEIIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEPKaHusl, CIIPABOYHbIE
Marepuabl, pecypcbl UHTEpHETa
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2.3

OOmas
XapaKTEePUCTHKA
XUMHYECKHUX
AIIEMEHTOB
VA-rpynmnsl.

A3oT, hochop 1 ux
COCITUHEHUS

OO11as xapakTepuCTHUKA SJIEMEHTOB
VA-rpynmnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCJICHUS.

A30T, pacnpoCTpaHeHHE B IPUPOJIE,
bu3nuecKre 1 XMMUYECKHE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHMaK, ero PU3nYecKre 1 XUMHUIECKUE
CBOWCTBA, MOJIyYCHUE U IPUMEHECHHUE.
Conmn aMmMOHus, UX (pu3nUecKue

Y XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakiyisi Ha HOHBI
aMMOHMUSI.

A3OTHas KUCJOTAa, €€ MOJy4YeHHeE,
bu3nUecKre U XUMUYECKHE CBOMCTBA
(oOurue Kak mpeacTaBUTENS Kilacca
KHCJIOT U crienupruyecKue).
Hcnonbp30BaHKne HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoopeHuil. XuMHU4ecKoe 3arpsi3sHeHHE
OKPY’KarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCJIOTHBIE 10K/, 3aTPSA3HECHHE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, amIoTpOonHbIE MOAUPUKAIINN
docdopa, buzndyeckre U XUMHUIECKUE
cBorictBa. Oxcua gocdopa (V)

u GocdopHas KuciaoTa, GU3NIECKUe

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VA-rpynnsel ¥ UX COEUHEHHN C YYETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKHUE

1 XUMHYECKHE CBOMCTBA MIPOCTHIX
BEILECTB a30Ta U (ochopa u ux
COEJIMHEHUI (aMMHaKa, COJIe aMMOHHSI,
a30THOM KUCJIOTBI, HUTPATOB, OKCHU/A
dbocdopa (V) u bochopHOil KUCIOTHI,
dbocdaToB), cmocoObl X MOTYUCHHUS,
NPUMEHEHNE U 3HAaYeHUE B TIPUPOIE

Y )KM3HU YEJIOBEKa.

Onpenensatbs HOHBI aMMOHHUS U (ocdart-
HOHBI B pacTBODE.

OOBACHATH CYIIHOCTh KOJOTHIECKIX
npo0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
coelMHeHui a3ota u ocdopa

B OKpY>Kalolleu cpeae.

[ImanupoBaTh U OCYIIECTBIAT

Ha TIPAKTUKE XUMUYICCKUC
OKCTIEPUMEHTEHI, TPOBOINUTH HAOIOICHHUS,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUHU
71a00paTOPHBIX OIBITOB U PAKTUIECKON
paboTHI.

CnenoBatb npaBuiiaM 6€30MacHON
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Y XMMHUYECKUE CBOMCTBA, MOJYYCHHUE.
Hcnons3oBanue GpocdaToB B KauecTBe
MUHEPaIbHBIX YI0OpEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OzHakomiieHHE ¢ (HU3UIECKUMHU
cBolcTBaMu a3ota, hocdopa

U UX COeAUHEHUH (BO3MOXKHO
HCTIOJIb30BaHUE BUICOMATEPHUATIOB).
O3HakoMIIeHHE C 00pa3aMH a30THBIX
1 $hochOpHBIX YI0OpEHUH.
[Tonydenue, cobupanue, pacrio3HaBaHUE
Y U3YYCHUE CBOWCTB aMMHAKA.
B3anmoaencTere KOHLIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEJBIO
(BO3MOKHO MCITOJIb30BAHHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimol:

[TpoBeneHne Ka4eCTBEHHBIX PEaKIIUii
Ha MOH aMMOHU U pocdar-noH,

Y M3y4YCHHE MTPU3HAKOB HX
POTEKAHUSI.

Ipakmuueckas paboma

Ne 3: Tlonydyenue ammuaka, U3yueHue
€ro CBOKCTB.

Buiuucnenus:

10 YPABHEHUSIM XUMUYECKHUX PEaKLIUn

paboThI B 1abopaTopuun

IIPY UCTIOJTb30BAHUY XUMUYIECKOM
MOCY/Ibl U 000PYAOBAHUS.
[Ipou3BOANTH BEIYHCICHUS

M0 XUMHYECKUM YPAaBHEHUSIM.
Hcrnonb30BaTh Npu BHITOTHEHUH
y4eOHBIX 3aJIaHUN TEKCThI yueOHUKA,
CIIPABOYHBIC MaTEPUAIIBI
(MIEpUOANIECKYIO CHCTEMY XUMHYECKUX
anemenToB JI. . MenneneeBa, Tabiauiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUI

U CcOJIeH B BOJIE, DJICKTPOXUMUYECKUM Psijl
HaIpsHKEHUI METaJIOB)
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2.4

OOmas
XapaKTEepUCTHKA
XUMUYECKUX
DJIEMEHTOB
IVA-rpynsl.
Yraepon

Y KDEMHUU, U UX
COEIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
I[VA-rpynmel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

Yrnepon, atoTponHbIe MOIU(DUKAIIAH,
pacnpocTpaHeHue B IPUPOJIE,
du3nUecKre U XMMHUYECKUE CBOMCTRA.
Ancopouus. Kpyrosoport yriepojaa

B [IPUPOJIC.

Oxkcunpl yraepoja, ux Gpusndeckue

Y XUMUYECKUE CBOMCTBA, JICCTBUE

Ha JKUBBIC OPTAaHU3MBI, TTOTYUYECHHE

U IPUMEHEHUE. DKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yriepona (1V), runoresa rmo6aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII

s dexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecCKre U XUMHUYECKUE CBOMCTRA,
MOJIyYEHUE U PUMEHEHUE.
KauecTBennas peakiiust Ha KapOoOHaT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEJTUITMHE, TPOMBIIIICHHOCTH
Y CEJIbCKOM XO3SMCTBE.
[lepBoHauanbHBIC TOHATHUS

00 opraHnYeCcKuX BEIIeCTBaX KaKk

0 COEIMHEHUSX YTiepo/ia (MeTaH, 3TaH,

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB

IV A-rpynmnsl 1 UX COEIMHEHUM C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKHUE

Y XUMHYECKUE CBOMCTBA MPOCTHIX
BEILECTB YIIEpo/Ia U KPEMHUS U UX
COEIMHEHUH (OKCUIOB yTIIepo/a,
YTOJIBHOM KUCTIOTHI, KAPOOHATOB, OKCH/IA
KPEMHHSI, KPDEMHHEBOU KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI UX MOJTYYEeHHUS,
MPUMEHEHUE U 3HAYEHUE B IPUPOJIE

Y )KM3HU YEJIOBEKa.

OOBICHATH TPUUYUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOCHHE BELIECTBAa — CBOMCTBA
— IPUMEHEHUE — HA IIpUMeEpax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
Omnpenenstb KapOOHAT- U CUIIMKAT-HOHBI
B PacTBOpE.

OOBACHATH CYLTHOCTh 3KOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C HAX0XKICHUEM
YIJIEKUCIIOTO Ia3a B OKPYKAOIIEH
cpezne.

[ToaTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMU
POCTBIX COEAMHEHU (METaH, TaH,
ATUJIEH, ALIETUIIEH, YTAHOJL, TIMLEPHH,
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STUJICH, allCTHJICH, TAHOJI, TJIMICPYH,
YKCyCHasi KUCIIOTa).

[IpupoIHBIE HCTOYHUKH YTIIEBOAOPOIOB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOJYKTHI UX TIepepaboTku (OCH3UH),
WX POJIb B OBITY U MTPOMBIIIIICHHOCTH.
[TonsiTrie 0 OMOIOTUYECKHU BaXKHBIX
BEIIECTBAX: XKUpax, OeIKax, yrieBoaax —
1 WX POJIA B J)KU3HU YETIOBEKA.
MatepuanbHOE €IMHCTBO OPTraHUYECKUX
Y HEOPTaHWYICCKUX COCTUHCHUH.
Kpemnwnit, ero ¢puznyeckue

U XUMHYECKHUE CBOMCTBA, MOTyUeHUE

u ipuMeHeHne. CoeTMHEeHNS KPEMHUS

B nipupoje. O0mue npeacTaBicHus

00 oxcuie kpemuus (1V) u kpemHueBoit
KHCJIOTE.

CuiiKaThl, UX UCTIOJIb30BAaHUE B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH.
Baxuelme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
x)ene300eToH. ITpobmemsl 6e3o0macHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTepHaJIOB B MIOBCETHEBHOMN KU3HH.
Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

Mopenu KpUCTaUIMYECKUX PEIIeTOK

YKCYCHAas KUCJIOTa), B3aMOCBSI3b
HEOPTaHWMYECKUX COSAMHEHUN yTiepoaa
1 OPTraHUYECKUX BEITICCTB.

OnuceIBaTh poJib OETKOB, JKUPOB

U YTJICBOJIOB B (PYHKITMOHUPOBAHHUH
’KUBBIX OPTaHU3MOB, COCTaB MIPUPOTHBIX
HMCTOYHHUKOB YTJICBOJIOPOIOB, MX POJIH

B OBITY ¥ TIPOMBIIIJICHHOCTH.
[IpoBOIUTH BHIYUCIICHUS 110 YPABHEHUSIM
XUMHYECKUX PEaKIUH.

[ImarrpoBaTh M OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
DKCIIEPUMEHTBHI, POBOIUTH HAOFOCHWSI,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEICHUU
71a00pATOPHBIX OIBITOB U MIPAKTUYECKUX
pabor.

CnenoBatb npaBuiam 6e30macHON
paboThI B J1abOpaTopuu

MIPY UCTIOJIE30BAHUN XUMUYECKOM
MOCY/IbI U 000PYI0BAHMUSI.
Hcronb30BaTh MpH BEITIOTHECHUH
yueOHBIX 3a/laHu# TEKCThI yueOHHKa,
CIIPABOYHBIC MATEPUAITBI
(ITepnonnueckyro cuCTEMY XUMHYECKHIX
sanemenToB [[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTHU KHCIIOT, OCHOBAaHU
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anmasa, rpadura, QysuiepeHa.
O3HaKOMJIEHHE € MPOLIECCOM aIcOpOLUU
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C TPOIYKIIHEH
CHIIMKATHON IPOMBIIUICHHOCTH
(Buneomatepuanbl: culTMKaTHAS
IPOMBIIIJIEHHOCTB ).

Monenu MoJieKys1 OpraHM4eCKUX
BEIIECTB.

Jlabopamopnwiii onvim:

[Tomyuenue, cobnpanue, pacro3HaBaHue
U U3y4YeHUE CBOMCTB YIJIEKUCIIOTO Ta3a.
[TpoBeneHne KaueCTBEHHBIX PEaAKIIHIA

Ha KapOOHAT U CHUJIMKAT-UOHBI

Y U3Y4YEHUE MPU3HAKOB UX

POTEKAHMUS.

Ipakmuueckue pabomoi:

Ne 4. TlonmyueHue yriiekuciaoro rasa,
M3YYEHHUE €TI0 CBOMCTB.

No 5. Penienue sxcrepuMeHTanbHbIX
3azay4 1o TeMe «BaxkHenne HeMeTaIbl
U UX COCTUHEHUS.

Buviuucnenusa:

110 YPAaBHEHHSIM XUMUYECKHUX PEaAKIIUN

Y COJIEN B BOJE, DJIEKTPOXUMUYECKUH PSJT
HaANpPsDKEHUN METAIIIIOB)

Hroro no pazgeny

13
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MeTaJiibl M UX CocAMHECHUA

3.1

OO011ue cBoOMCTBa
METAJIJIOB

OO6mr1ast xapaKTepUCTHKA XUMUIECKUAX
3JICMEHTOB — METAJJIOB Ha OCHOBAHUH UX
nosioxkenus B [leprogudeckoii cucteme
XUMHYECKUX 3JIEMECHTOB

J.1. MeHnneneeBa u CTPOEHHUS aTOMOB.
CrpoeHue MeTayuioB. MeTramindeckas
CBSI3b M METAJUTHUYSCKas
KpUCTaJUINUECKasi penieTka.
DIEKTPOXUMHUICCKUN PsI/T HAIIPSKEHU N
MeTauIoB. OU3UUECKUE U XUMUYCCKHC
cBoicTBa MeTa/lIoB. OOIIHe CIIOCOOkI
noy4yeHus MmetauioB. [ToHsTue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CITOCOOBI 3aIUTHI KX OT KOPPO3HHU.
CnnaBsl (CTanb, 4YyTYH, JIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHUE B OBITY

Y TIPOMBIIIIJICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3supl METAIJIOB U CILIABOB.
N3yuenue pe3ynbTaToB KOPPO3UHU
METasIOB (BO3MOXKHO HUCIIOIb30BAHKE
BUJICOMATEPHUATIOB).

JlabopamopHhvie onvimoi:
O3HakoMJIeHHE C 00pa3IiaMyi METaJIIOB
U CILJIAaBOB, UX (DU3UYECKUMU

PackpbiBaTh CMBICI M3ydaeMbIX TOHSATHI
U IPUMEHSATH 3TH TMOHSATUSI IIPU OTTUCAHUH
CBOMCTB BEIIIECTB U MX MPEBPAIICHUIA.
OO0BsCHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB U UX COSTUHEHUH C YIETOM
CTPOCHHUS UX aTOMOB.

XapaxkTepu3oBaTh CTPOCHUE METAJLIOB,
o011e PU3NIECKUe U XUMUUECKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh OOIIHE CIIOCOOBI
TIOJTYYCHHS METAJLIOB.

OmnuckIBaTh CIIOCOOBI 3aIIUTH METAIIOB
OT KOPPO3UH.

CrnenoBaTh npaBuiiaM 0€30MaCHOM
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAHUU XUMUYECKON
NoCy1bl U 000PYyA0BaHUS.
[Tpon3BOANTE BHIYHCICHHSI

110 YPAaBHEHMSIM XUMHUYECKUX PEAKITUH,
€CJTM OJTUH U3 PEarcHTOB COACPIKUT
TIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIM TPYIIIIE.

Hcronp30BaTh Mpy BBITIOJIHEHUN
y4eOHBIX 3aJJaHUI TEKCThI YUeOHUKA,
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CBOMCTBaMHU.

Buiuucnenus:

10 YPABHEHUSIM XUMHUECKUX PEAKIIUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPABOYHBIE MaTEPHUAIIBI
(ITeproguyeckyro CUCTEMY XUMHUYECKHUX
anemenTtoB [[. . Menneneera, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHI

Y COJIEH B BOJE, DJICKTPOXUMHUYECCKUH PsiJT
HaIpPsHKEHUH METalIOB)

3.2

Baxueiime
METAJUJIBI U UX
COCTUHEHUSI

[[lenoynble METAILIBI: MOJIOKECHUE

B [leproanueckoii cucteMe XUMUYECKUX
anemenToB [[.M. MeHpaeneena,

CTPOCHUE UX aTOMOB, HAXOXKJICHHUE

B ipupojic. PU3NYECKUE U XUMUUECKUE
CBOMCTBA (Ha IpUMeEpe HATPHUS

1 kanust). OKCUIbI U TUAPOKCUIBI HATPUS
v Kanus. [[ppuMeHeHne meI0uHbIX
METAJUIOB U UX COCITUHCHUH.
[[{emouHO3€eMeENIbHBIE METAIIJIBI MAarHUM

Y KQJIbLUHI: TIOJIOKCHUE

B [leproanyeckor cucTeMe XMMHUYECKUX
anemeHTOB .M. MenneneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
DU3NYECKHUE U XUMUYECKHUE CBOMCTBA
MarHus U KaJibliusg. Baxxkaelmnme
COeMHEHUS Kaablus (OKCHUI,
TUIPOKCH, COJIN). JKECTKOCTh BOJIbI

U CIIOCOOBI €€ yCTpaHEeHHUs.

ANIOMUHUIL: TT0JIOKEHUE
B [Iepnonnueckon cucreme

OOBACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJIJIOB U KX COEIMHEHUH B TPYyIIIaxX

C YUYE€TOM CTPOEHHUS UX aTOMOB.
XapaktepuzoBaTh (U3HMUECKUE

Y XMMUYECKUE CBOKCTBA MPOCTHIX
BEILIECTB METAJJIOB U UX COCIMHEHUI
(OKCUI0B, TUAPOKCHUIOB, COJIEH),
CIOCOOBI X MOJYYCHUS, IPUMEHEHUE

Y 3HAUYECHUE B MIPUPOJIE U KU3HU
YeJI0BeKa.

YcranaBauBaTh MPUUMHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILIECTBA — CBOWCTBA — IIPUMEHEHUE —
Ha MpUMepax U3y4yaeMbIX BEIECTB.
Pacnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJIbIIUsI, aTFOMUHUS, ITUHKa, *Kemesa (1)
u xene3a (III), menu (II).

Jloka3biBaTh aM(POTEPHBIN XapakTep
OKCHJIOB ¥ TUJPOKCUIOB ATTFOMUHUS
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XHMHYECKHUX DJIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHE aTOMa,
HaxoXxaeHue B mpupoje. dusnueckue

1 XUMHYCCKHE CBOMCTBA aTFOMUHHSL.
AmdoTepHbIe CBOCTBA OKCHIA

U TUAPOKCHUA ATFOMUHUS.

Kenezo: nonmoxxenue B [lepuonnueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaXO0XJEeHHE B Ipupoac. Pu3nyueckue

U XUMHUYECKHE CBOMCTBA KeJe3a.
Oxcuel, TUAPOKCU B U con xkenesa (1)
u xxene3a (III), ux cocras, cBolcTBa

Y MOJy4YCHHUE.

Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJICUCTBUS OKCHAA
KaJIBITUSL ¥ HATPHUS C BOJION (BO3MOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkxkpaiBaHue miaMeHu HOHAMU
HATPHs, KAIUSI U KaJIbLIH

(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPHUATIOB).

HccnenoBanue cBOMCTB )KECTKOM BOIBI.
IIpouecc ropeHus xene3a B KUCIOPOJIE
(BO3MOXXHO HCITOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).

U IIMHKA.

[ImanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUS,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM
AKCIIEPUMEHTA MIPU NPOBEICHUN
71a00paTOPHBIX OMBITOB U IPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1ab0OpaToOpuu

IIPH UCTIOJIB30BAaHUU XUMUYECKOU
oCyAbl 1 000PYIOBaHMUSL.
[Tpon3BOANTE BEIYHUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM IpyIIIe.

BricTpauBaTh pa3BepHyThI€ TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha MHPOPMAIIUIO U3 YUeOHUKA

U CIIPABOYHBIX MaTEpUajoB, IPaMOTHO
UCITIOJIb30BaTh U3YYECHHBIN TOHATUNHBIN
ammapar Kypca XuMUuu
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JlabopamopHhvie onvimoi:

[IpoBeneHre KaUeCTBEHHBIX pPeaKIUil
Ha UOHBI (MarHusl, KaJblKs, aTIOMUHUS,
nuHKa, xxenesa (1) usxenesa (1), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

Uccnenoanne aMpoTepHBIX CBONCTB
TUJIPOKCHUIA ATFIOMUHUS U TUAPOKCHUIA
[IMHKA.

llpakmuueckue pabomol:

Ne 6. J)KecTKOCTB BOIBI 1 METOIBI €€
YCTpaHCHMUSI.

Ne 7. Pemenue skCiepuMEHTAIIbHBIX
3a7a4 o TeMe « BaxxHeHIme MeTanibl
1 MX COCIUHCHHUS.

Buiuucnenus:

[0 YPAaBHEHUSIM XUMUUYECKUX PEAKIIUM,
€CJIU OJIMH W3 PEareHTOB JaH B U30BITKE
WUJIN COJICPKUT MPUMECH;

MAaCCOBOM JI0JIM BBIXOa IPOJAYKTa
peakiuu

Hroro no paszuneiny 11

XHUMUA U OKPY:KAOLIAs cpeaa

4.1 | Xumus 1 BemectBa 1 Matepuaibl B MIOBCEIHEBHOW | XapaKTepHU30BaTh POJIb XUMHUU
U OKpYXarouas KU3HU YenoBeka. bezonacHoe B pa3NUYHbIX chepax NesTeIbHOCTH
cpena UCIOJIb30BAHUE BEIIECTB U XUMUYECKUX | JIFO/IEH, OCHOBHBIE BEIIECTBA

peakiuii B ObITY. [1epBasi momors

" MaTCpUuaJibl, IPUMCHACMBIC B JKNU3HU
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MIPU XUMHYECKUX 0KOTax
U OTPABJICHUSX.

XUMUYECKOE 3arpsI3HEHUE OKPYKAOLIEH
cpelsl (peaenbHas JOMyCTUMAast
KOHIIEHTpalus BemecTs. Posib xumun

B PEILIEHUH YKOJIOTMYECKUX IPOOIIEM.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

N3yuenue o0pa3loB MaTepuaioB
(cTek10, CTIIaBbl METAJLIOB, TOJIMMEPHbBIE
MaTepHaIbl)

COBPEMEHHOTO YEJIOBEKa.
OOBACHATH yCIOBUS 0€30M1aCHOTO
WCITOJIb30BAHUS BEIIECTB M XHMHUIECKUX
peakiuii B ObITY.

AHaTM3UpPOBATh U KPUTHICCKU
OIICHMBATh WH(OPMAITHIO O BIUSHUU
IPOMBIIIJIEHHOCTH, CETTLCKOTO XO3SMCTBA,
TpaHCIIOPTA U JIp. Ha COCTOSTHUE
OKPYXarOIIEH CPEIbI.

YMeTh 0Ka3bIBaTh MEPBYIO IOMOIIb

IPY XUMHYECKUX 0’KOTaX U OTPABJICHUSIX.
[IpuaMaTh ygacTue B 00CYKIECHUN
po0JIeM XUMHYECKON 1 IKOJIOTHYECKOMN
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MPobIeMe

¥ TIpe/JiaraTh BO3MO>KHBIE ITyTH €€
peIIeHHS

Uroro no pazneny: 1
PesepBHOE Bpemsi 2
OBIIEE YNCJIIO YACOB 35
[10 ITPOI'PAMME

Hcnonbs3yeMplil 371€KTPOHHBIN
o0Opa3oBaTenbHBIN pecypc
(O0P)

Tpenaxep "O6mako 3Hanui". Xumus. 8. Kiace
"Xumust", 8 kiacc. Y4eOHbIH Kypc 0 XUMUU MpeIHa3zHaveH s ooyuatonmxcs 8 kimaccos, OO0 "dokchopa”
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NMOYPOYHOE NNTAUPOBAHMUE MO XUMNU 8 KNACC

Kon-Bo yacos

Yyacol
4acel Konrpoas | IlpakTn
Ne . | camMOCTOAATE
IloypouHoe mi1anHnpoBaHue ayIUTOPHOM . | Hble yecKue
YPOKa JIbHOI
HArPy3KH padoThI padoThI
padoThbI
1 [Ipenmer xumuu. Pois XMMuu B )KU3HU YeoBeKa. Tena u BemecTsa 1
2 MeTo bl U3y4YeHUs XUMHU. ATpEraTHble COCTOSHUS BEILECTB 1
3 [IpakTrueckas padora 1. [IpaBmia TeXHUKH 0€30IIaCHOCTH, 1 1
npuEMBI 00paIIeHus ¢ 1ab0paTOPHBIM 000PYIOBAaHHEM B XHMUYECKOM
naboparopur (KaOMHETE XUMHUH).
4 du3nyecKkue SBICHUS — OCHOBA pa3JIelIeHUs] CMECEH B XUMHHU 1
5 [IpakTudeckas pabota 2. «Pa3nenenue cmeceld (Ha mpUMepe OYUCTKH 1 1
MOBAPEHHOH COJIN)»
6 ATOMHO-MOJIEKYJIIPHOE yueHUE. XUMUYECKUE DJIEMEHTBI 1
7 [IpocTble U cllokKHBIE BELIECTBA 1
8 3HaKU XUMUYECKHX 3JIeMeHTOB. [lepuonnyeckas Tabinia XuMHYeCKUX 1
anemenToB . 1. Menaeneepa
9 3HaKU XUMUYECKHX 3JIeMeHTOB. [lepnonnyeckas Tabinia XuMHYECKUX 1
anemenToB . 1. Menaeneepa
10 OtHOCHUTENBbHAS aTOMHAs Macca 1
11 Xumnyeckue Gpopmynsl. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca 1
12 MaccoBast 105151 XUMHUYECKOTO DJIeMEHTa B COeIMHEHNHT 1
13 BaneHnTHOCTB. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB 1
14 BaneHnTHOCTB. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB 1
15 XUMHUYECKUE PEAKIIUU, TPU3HAKHU U YCIIOBUSI UX POTEKAHUS 1
16 XUMHYECKUE YpaBHEHMSI. 3aKOH COXPAHEHMSI MACChI BELIECTB 1
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17 XUMUYeCKHE YpaBHEHUS. 3aKOH COXPAHEHUS MACChl BEIIECTB 1
18 Knaccuukanus XuMHUYECKUX peakiuii (COeTUHEHNS, Pa3IoKeHus, 1
3aMeIIeHHs, OOMeHa)
19 M. B. JlIoMmoHOCOB — yu€HBI-3HIIUKIIONEeTUCT. OOO00IICHNE ¥ CUCTEeMATH3AIUS 1
3HaHuii o teme "[lepBoHaYanbHbIC XUMUYECKHE MTOHSITHS"
20 KonTponbnas padota Nel o teme «llepBoHayanbHble XUMUYECKUE TTOHATHSD) 1
21 Boznyx u ero cocras. 3arpsizHeHHE BO3AyXa, CIOCOOBI €ro Mpe10TBpaIIeHuUs 1
22 Kucnopon. O3on 1
23 [Ipaktruyeckas padora 3. «Ilomydenue u cobupanue KICIOpPoIa, H3yUYSHHE eTo 1
CBOWCTB»
24 Oxcuasl 1
25 TennoBoit 3¢ deKkT XUMUIECKON PEaKIH, HOHATHE O TEPMOXUMUYECKOM 1
ypaBHEHUH
26 TomnuBo (HedTh, yroiib U MeTaH). 3arpsi3HEHUE BO3AyXa, CIIOCOOBI €T0 1
NPeAOTBpAILCHUS
27 Bomopon 1
28 [TpakTuyeckas pabora 4. «[lonydyenue u cobupanue BoJOpoJa, U3y4yeHHE ero 1
CBOWCTBY»
29 Kucnotst 1
30 Comn 1
31 KonuuecTBo BemectBa. Monsipaast macca 1
32 Monsipablit 00bEM ra30B 1
33 Pac4€Tbl M0 XMMUYECKUM ypaBHEHUSIM 1
34 Pacy€rbl Mo XMMHUYECKUM YpaBHEHUSIM HAa OCHOBE 3aKOHA 00BEMHBIX 1
OTHOIIICHUH Ta30B
35 Bopa. OcHoBanust 1
36 Bopa. OcHoBanus 1
37 PactBopsl. MaccoBas 105151 paCTBOPEHHOTO BELIECTBA 1
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38

[IpakTuyeckas padora 5. [IpuroroBneHue pacTBopa ¢ 3aJaHHON MacCOBOM
J0J1€i pacTBOPEHHOI'O BELIECTBA

39 Kontposbras padota Ne 2 mo temMe «BakHelme nmpeacTaBuTeNn
HeOopraHuyeckux BemecTB. KonnmuecTBeHHbIE OTHOLICHUSI B XUMUM

40 Oxcunpl, BX KIaccuPuKaIms, XAMUIECKHE CBOMCTBA U TIOTyYCHUE

41 Oxcunpl, NX KIaccuPuKaIms, XAMUYECKHE CBOMCTBA U TIOJTyUCHHE

42 OcHoBaHHUs, MX KIIACCU(PHUKAIUS, XHMUIECKIE CBONCTBA U MTOTyUCHHE

43 OcHoBaHHs, MX KIIACCU(PHUKAIUS, XHMUYICCKIE CBONCTBA U TTOTyICHHE

44 Kucnotsl, ux kinaccudukanus, XuMHUYECKHE CBOMCTBA U MOTy4YeHUE

45 Kucnotsl, ux kinaccudukanus, XMuMHUYECKHE CBOMCTBA U MOTy4YeHUE

46 Conu, ux knaccudukaius, XiMUYeCKIe CBOMCTBA U MOTyYeHHE

47 [IpakTrueckas padota 6. Pemenue 3xcriepuMeHTaIbHBIX 33]1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUI

48 ['eneTnueckas CBsA3b MEXY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUIN

49 O06o001enre 1 cucTeMaTu3alys 3HaHuH 1o TeMe «Bakueunme npecTaBuTenu
HEOPraHUYECKHX BEIIECTBY

50 O0600611eHre 1 cucTeMaTu3alys 3HaHui 1o Teme «BaskHele mpeicTaBuTeNu
HEOPTraHUYECKHUX BEIIECTBY

o1 EcTecTBeHHbIE ceMeNCTBAa XUMUYECKUX AJIEMEHTOB. AM(MOTEPHOCTD

52 Otkpsitue [lepuoanueckoro 3akona J[. 1. MeHnneneeBbm

53 OCHOBHBIE CBEICHUS O CTPOCHHUH aTOMOB. M30TOITBI

54 CrpoeHue 31eKTPOHHBIX 000JI04YEK aTOMOB

55 CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB

56 [Iepuonnueckas cucrema xumuuyeckux 3yemMeHToB . . Meneneena.

3nauenue [lepuoanyeckoro 3akoHa /i1 HAYKU U IPAKTHKU
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57 XapakTepucTUKa 3JIeMEHTa 110 ero noyioxenuto B [lepuoandeckoit cucreme 1
58 Nonnast xumuieckast CBs3b 1
59 KoBasieHTHast XuMHuueckasi CBsI3b 1
60 KoBaneHntHnas HenoJsipHast U MOJSIPHAS XUMHUECKas CBS3b 1
61 MeTtannndeckass XUMHYECKast CBS3b 1
62 CreneHb OKHCIICHUS 1
63 OKHUCIIUTEIIEHO-BOCCTAHOBHUTEIIBHBIC PEAKIINN 1
64 OKUCIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUN
65 O060011eHre U cucTemMaTu3anus 3HaHui 1o Teme «llepuoarueckuii 3aKoH U
Ilepuonuueckas cucreMa xuMudeckux 3neMeHToB /.M. Menneneesa.
Crpoenune aroMoB. XuMHuUecKas CBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIHHBIE
peaKImm»
66 KonTponbnas padota Ne 4. o teme «Ileproauueckuii 3axoH u [lepuonnyeckas 1 1
cucteMa xumudeckux 3neMenToB JI.1. MenneneeBa. CTpoeHne aTOMOB.
Xumugeckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUN»
67 PesepBHEIit ypok. O0001IeHNEe ¥ cHCTEMaTH3aIUs 3HAHUH 110 Kypcy 8 Kitacca 1
68 PesepBHEIit ypok. O0001IeHNEe ¥ cHCcTeMaTH3aIUs 3HAHUH 110 Kypcy 8 Kitacca 1
Bcero: 36 29 3 6

BAPUAHT NOYPOYHOTI'O IIJIAHUPOBAHUS B COOTBETCTBUHU C JIOTUKOH YYEBHUKA

Ne ypoka Kon-Bo gacos Kontpons | Ilpaktn
[ToypouHoe niaHupoBaHue Yachl Yachl HbIE 4eCKHe
ayIUTOPHBIX | CAMOCTOSITEIBHOMN paboTHhI paboTHhI

3aHATHI paboThI




[Tepuonuueckuii 3akoH. [leprnonnyeckas cucrema XuMu4eckux 3yemeHToB 1. M.

1 Menpeneesa 1
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX
2 MEPHOJIOB 1
3 Knaccudukanus HeoOpraHn4eckux CoeqMHEeHUN 1
4 I'eneTnueckas CBA3b HEOPraHMUECKUX BEILECTB
Kontponbnas padora Ne 1 o teme «IloBTopenue u yriryoieHue 3HaHUH
5} OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca 1
6 Knaccuukanus XuMHYECKIX peaKui
7 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH 1
8 CkopocTb xuMHUecKuX peakuuil. Karanus 1
Xumuueckoe paBHoBecue. PakTopbl, BAMSIONME HA CMEIEHNEe XUMMUYECKOTO
9 paBHOBeCHUS 1
10 OnexTponutuyeckas aucconuanysi. CUIbHbIE U cIa0ble 3IEKTPOIUTHI 1
11 OCHOBHBIE [TOJIOKEHUSI TEOPUU IEKTPOIUTHUECKOM TUCCOHAaLiN 1
XHMMHMYECKUE CBOMCTBA KUCIIOT KaK JIEKTPOJIUTOB. IOHHBIE ypaBHEHM
12 peaKiui 1
13 XHWMHYECKHE CBOMCTBA OCHOBAHMM KaK 3JIEKTPOJIUTOB 1
14 XHUMHUYECKHE CBOMCTBA COJIEN KaK 3JIEKTPOJIUTOB 1
15 IMaaponus coneit 1
ITpakTuyeckas padora 1.
Perienue sxcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «DJIEKTPOIUTHYECKast
16 JIUCCOLIALIASD) 1
KonTtponsHast padota Ne 2 mo Teme «DIeKTpOTUTHYECKAsT JHUCCOIHAITHS.
17 XUMHUYECKUE PEAKIIUU B PACTBOPAX)) 1
18 OO1m1ast XapaKTepUCTHKA HEMETAJUIOB 1
19 O6mas xapaktepuctuka neMeHToB VIIA-rpynnel — rajgoreHoB
20 CoenquHeHUsI TaJIOT€HOB
21 [IpakTrueckas padora 2 «M3ydeHne CBOWCTB COISTHON KUCIIOTBD 1
22 BeruuciieHus mo ypaBHEHHIO pEakiMy, €CIIH OJIMH U3 PEarcHTOB JIaH B U30bITKE 1

52



23

OO6mas xapakTepucTuka aneMeHToB VIA-rpymnibsl — xanbkoreHoB. Cepa

24 CepoBogopon u Cynb(uIbI 1
25 KucnopoHbie coequHEHUS CEPhI 1
26 [IpakTuyeckas padora 3. MI3ydeHue CBOWCTB CEPHOI KHCIOTHI 1
27 Brrunciienne MaccoBOi 10711 BBIXO/1A MPOAYKTA PEAKLIMU
28 OO01as XxapakTepUCTUKa XUMUYECKUX 3J1eMeHTOB VA-rpynmbl. A30T 1
29 Ammuak. Conu aMMOHUS
30 [TpakTuueckas padota 4. [lonydeHne aMMuaka U U3y4eHHUE €T0 CBOHCTB 1
31 Kucnopoanbie coequHeHUs a30Ta 1
32 Kucnopoansie coequaeHus a3ora
33 docdop U ero coeTMHEHUS
34 OOm1ast xapakTepucTUKa 31eMeHToB [V A-rpynmbl. Yriepox 1
35 Kucnoponnsie coennHeHus yriepoaa
[IpakTuueckas pabota 5. [lomyuenue yrnekucuoro raza. KauectBeHHas
36 peakius Ha KapboHaT-HOH 1
37 [TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX. YTIEBOIOPOIBI 1
38 Kucnoponcoaep:xaiiue opraHu4eckie CoOeTMHEeHUs 1
39 Kpemuuii u ero coequHEHUS 1
40 CunukaTHast IPOMBILUIEHHOCTh 1
41 [TonydeHnne BaxXHEUITNX HEMETAIIJIOB, CEPHOM KUCIOTHI U aMMHUaKa 1
Pemmenue skcriepuMeHTaIbHBIX 3a1a4 M0 TeMe «HemeTamibl 1 UX CoeTuHEHUS.
O060061eHre 1 cucTemMaTu3alys 3HaHui o reme "HemeTanisl 1 ux
42 coequHeHus" 1
43 KonrtponsHas padora Ne 3 mo teme «HemeTranmnsl U MX COeTUHEHUS 1
44 OO1m1ast XapaKTepUCTHKa METAIJIOB 1
45 XHUMHUYECKUE CBOMCTBA METAIIIOB 1
BrrancieHus mo ypaBHEHHSIM XUMUYECKHUX PEaKIIHA, €CITU OJTUH U3 PEarcHTOB
46 COJIEPIKUT MIPUMECH 1
47 OOm1ast xapakTepUCTHUKA JIEMEHTOB | A-Tpyniibl U UX COSAUHEHUH. 1
48 OO6m1as xapakTepucTUKa 371eMeHTOB | A-rpyIIIbl U KX COSTUHEHUH.
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49 OO6m1as xapakTepucTuka 371eMeHTOB [IA-TpyIIbI M KX COSTUHEHUI 1

50 O6mas xapaktepuctuka 31eMeHToB || A-rpyIibl 1 uX coeTuHEeHUI 1
Bbruuciienus mo ypaBHeHUSIM XUMHUECKUX PEAKIUH, pEeIIeHNEe KOMIUIEKCHBIX

o1 3a1a4 1

52 JKécTkocTh BOMIBI M CTTOCOOBI €€ yCTpaHSHUS 1
[IpakTrueckas padoTa 6.

53 JKécTtkocTh BOMIBI M CITOCOOBI €€ yCTpaHSHUS 1

54 AJIOMUHUHN U €T0 COSIMHECHUS 1

55 AJIFOMUHHI U €ro COEAUHEHUS 1

56 XKerneso u ero coequHEHMS 1

57 JKenes3o u ero coequHeHUs 1
[IpakTuyeckas padora 7. PemeHne d3KCIEpUMEHTAIBHBIX 3a/1a4 110 TEMe

58 «MeTauibl ¥ UX COSAUHEHHUS 1

59 Koppo3us MeTalioB U criocoObI 3aIUTHI OT Hee 1

60 Mertainsl B ipupoje. [lonsaTue o meramutyprun 1

61 O060061eHre 1 cucTeMaTH3alus 3HaHui o Teme "MeTaibsl U X coequHeHus"

62 KontponbHas pabora Ne 4 o Teme «MeTayuibl U UX COSAUHEHUS» 1

63 XUMUYECKUH COCTAB IUIAHETHI 3eMIIS 1

64 OxpaHa oKkpy»Karolei cpeibl OT XUMHUYECKOTO 3arpsi3HEHUS 1

65 Ponb xumMuM B perieHuu 3KOJI0rH4ecKUX mpodiem 1
PesepeHsiit ypok. [ToBTOpeHne n 00001meHne 3HaHwii 110 Kypcy Xxumun 8-9

66 kJjaccoB. Bemectpa 1
PesepeHsiit ypok. [ToBTopenue n 06001meHne 3HaHUi 110 Kypcy XumMuu 8-9

67 KJIACCOB. XUMUYECKUE PEaKIIHH 1
PesepeHsiit ypok. [ToBTopenue n 00001meHe 3HaHUi 110 Kypcy XumMun 8-9

68 kJs1accoB. OCHOBBI HEOPTaHUYECKON XUMUU 1

43 25
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NEPEYEHD (KOJU®PUKATOP) PACIPEJIEJEHHBIX 1O KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3BOBAHMS U DJIEMEHTOB COJIEP)KAHUS IO XUMUHN

B ¢enepanbHBIX B perMOHAIBHBIX MPOICAYPax OIEHKH KadecTBa OOpa3OBaHUs
HCIIOJIL3YETCS TepedeHb (KOAU(PHUKATOP) paCHpeICICHHBIX O KJIaccaM IPOBEPSEMBIX
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHON IMPOrPaMMEI
OCHOBHOT'O 00TIIeTO 00Pa30BaHUs U AJIEMEHTOB COJEPIKAHUSI 10 XUMUH.

8 KJIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3y/JbTATAM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbI

Kon [IpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
IIPOBEPSAEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHus
pesyibTara
1 ITo Teme: «IlepBOHaYaIbHBIE XUMUYECKHAE TTOHATHS
11 pPacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKMX IIOHATHH: aTOM,

MOJIEKYJIa, XUMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJAHOPOJHAsS W HEOJHOPOJIHASA), BAJIEHTHOCTD,
OTHOCHUTEJIbHAS AaTOMHAas M MOJEKYJsIpHas Macca, KOJUYECTBO
BEIIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJsI XUMHYECKOIO
AJIEeMEHTa B COCAMHEHUU, MOJISIPHBIA 00bEeM, XUMUYECKasl PeaKIus,
KIaccupukanus — peakiui:  peakluu  COCIUWHEHMS,  peaKIuu
pa3JIOKEHUs, peakIuu 3aMelIeHUus, peakluuu OoO0MEeHa, JK30-
U DHJOTEPMUYECKHUE PEAKINH, TEIUIOBOM d(PPEeKT peakiuu, pacTBop,
MaccoBasi J0Jis BellecTBa (MPOLIEHTHAs KOHIIEHTpALUs) B pacCTBOpE

1.2 HIUIIOCTPUPOBATL B3aWMMOCBA3b OCHOBHBIX XHMMHYCCKHUX TTOHATHUH
U IIPUMCHSATD 3TH IIOHATHA ITPH OIMMCAHNH BEIIICCTB N UX HpeBpaH_IeHI/Iﬁ

1.3 HCIIOJB30BaTh XUMHYECKYIO CUMBOJIUKY JJIsI COCTaBJICHUST (opMyI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MacChl  BEUIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIDHOTO YYEHHUS, 3aKOHa
ABorajipo

1.5 OMpENeIATh  BAJICHTHOCTb aTOMOB  JJICMEHTOB B  OMHApHBIX
COCIMHEHHUSIX
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1.6

KJIaccu(UIUpOBaTh XUMUYECKUE PEaKUH (110 YHCIY U COCTaBYy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIIOBOMY (P HEKTY)

1.7

BBIYUCJEATh OTHOCUTCIBbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACCHI
BCIICCTB

1.8

BBIYHMCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 0 (opMyIie
COCIMHEHUSI,

1.9

BBIYUCJEATD MAaCCOBYIO I0JIHO BCHICCTBA B PACTBOPC

1.10

MIPUMEHSTh €CTECTBEHHO-HAYYHbBIE METO/Ibl TO3HAHUS — HAOIIO/ICHHE,
U3MEepEeHHEe, MOJICIMPOBAHKE, SKCTIEPUMEHT (peaibHbIN U MBICJICHHBIN )

[To Teme: «BaxHelime npeacTaBUTENI HEOPraHUYECKUX BEIECTBY

2.1

PaCKpbIBATb CMBICI OCHOBHBIX XUMHYCCKUX TTOHSITHM: OKCH I, KMCJIOTa,
OCHOBAHUE, COJIb

2.2

ONPENENATh IPUHAMIEKHOCTh BEIIECTB K ONPEIEICHHOMY KJIaccy
COEIMHEHHUI 1o (hopmyam

2.3

KJIaCCI/I(l)I/ILII/IpOBaTB HCOPraHNMYCCKNC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCKHIBAThH) OOIME XUMUYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX  KJIAcCOB, TMOATBEPXKAAas  ONHCAHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHAM

2.5

IIPOTrHO3HUPOBATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBda, BO3MOXHOCTH IIPOTCKAHHA XHUMHYCCKHX
Hp@BpaHICHI/Iﬁ B pa3JIMYHLIX YCJIOBHAX

2.6

CIENOBATh MpPaBWJIAM TOJB30BAaHUS XUMHUYECKOHM TIOCYAOM W
nabopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe MpaBUiiaM OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBITIOJTHEHUIO
7a00paTOPHBIX XMMHUYECKUX OMBITOB IO IMOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BeEIIeCTB (BOAOPOJa M KHUCIOPOJa), MPUTOTOBIECHUIO
pacTBOPOB C ONPEAECICHHOW MAacCOBOM JIOJIEd pPacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUYECKUE SKCIIEPUMEHTHI T10
pacno3HaBaHHUIO PACTBOPOB ILEJIOYEH U KHUCIOT C MOMOIIBIO
UHAMKATOPOB (J1akMyC, peHoI(pTaenH, METUIOPAHXK U JIPyTHUE)

2.7

IMPOBOJAUTL PACUYCTELI ITIO YPABHCHHIO XUMHUYECKOM p€akunun

I[To Teme: «llepuomnueckuit 3akoH u Ilepumoguueckas cucrema
xumudeckux ajeMmeHTtoB .M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckast CBsi3b. OKMCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3.1

PACKpPBIBATh CMBICJI OCHOBHBIX XMMHYECKUX ITOHATHM: SIpO aToMma,
AJIGKTPOHHBIA CJIOM aTroMa, aTOMHas OpOuTallb, paguyC aTroMma,
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XUMHUUYCCKAA CBA3b, IOJIAPHAA W HCIOJIAPHAs KOBAJICHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HOHHAA CBA3b, HOH, KA4THOH, 4dHHUOH,
CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(i)I/IHI/IPOBaTB XUMHNYCCKHE 3JICMCHTBI

3.3

OMKCHIBATh U XapaKTepu30BaTh TabmmuHyro Gopmy I[lepunomamueckoit
CUCTEMBl XMUMHUYECKUX JJIEMEHTOB: pasziuyaTh TIOHATHSA «TJaBHAs
noarpynna (A-rpynma)» u «mnobounas mnoarpynmna (b-rpymma)y,
«MaJbIe» U «OOJBIINE) TIEPUOIBI

3.4

packpbiBath cmbica Ilepuomnueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATH MOHUMAHUE MTEPUOIMUYECKON 3aBUCUMOCTH CBOVCTB
XMMHUYECKUX AJIEMEHTOB OT UX MOJ0KeHUs B [lepnoanueckon cucreme

3.5

COOTHOCUTh  O0O3HAUEHHs, KOTOpblE HMEIOTCA B  TaliuLe
«Ilepuonnyeckas cucrema XUMHUYECKHUX AJIEMEHTOB
J.1. MenaeneeBa» € YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sjipa, o0liee Yucio
JIEKTPOHOB U PACHPENEIECHUE UX 110 IEKTPOHHBIM CJIOSIM)

3.6

OTPENICATh  CTETEHh  OKHCIICHHS  JJIEMEHTOB B OMHApHBIX
COCTMHEHUIX

3.7

ONpENEATh BUJ XUMHUYECKOM CBS3M (KOBAJCHTHAsT M HWOHHAs)
B HEOPraHUYECKUX COCIUHECHUSAX

IIpoBepsieMble 3JIEMEHTBI COEPKAHUS

Kon [IpoBepsieMblii 2IIEMEHT COAECPIKAHUS
1 [lepBoHaYaIbHBIE XUMUYECKUE TIOHATHUS

1.1 [Ipeamet xumun. Posib XMUMHUM B )KU3HU YE€I0OBEKa. XUMHUSA B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BEILIECTB

1.2 [ToHsTHe O MeTojax MO3HAHUS B XMUMHUU. YUMCThIE BENIECTBA M CMECH.
Cnioco0nI pazeneHust cMecei

1.3 ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 31€MEHThI. CUMBOIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U clloKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4 Xumuueckass Qgopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DSJIEMEHTOB.
3aKOH MOCTOSIHCTBA CcOCTaBa BemiecTB. OTHOCUTENbHAs aTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJsipHass wmacca. MaccoBasi 101 XUMHUYECKOTO
AJIEMEHTA B COCAMHEHUH

57




1.5

KomnuectBo BemecTsa. Monb. MoisipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl ¥ YHUCJIa CTPYKTYpPHBIX €IMHUIl BellecTBa. PacueTsl mo ¢opmynam
XUMHUYECKUX COCIUHEHUN

1.6

duznveckre U XUMHUUCCKHE SBJICHUS. XUMHUCCKAst PEakIvs U €€ IPH3HAKH.
3aKOH  COXpaHEHWsST MacChl  BENIECTB. XWMHYECKHEC YypaBHEHUS.
Knaccudukanus XAMHYSCKUX PEaKIUil  (COCIUHEHUS, pPa3JIoKeHUS,
3aMeIeHusI, 0OMEeHa)

1.7

XUMHUUYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XHUMHWYECKOM MOCYJIOW,
C mpaBwiaMyd pabOTel B Jla0opaTopuyi W TpHUEeMaMu OOpaIIeHus
c JabopaTopHbIM OOOpPYAOBaHUEM, M3YYEHHE M OINUCAHHE (PUBHUYECKHUX
CBOMCTB 00pa3lloB HEOPraHMYECKUX BEHIECTB, HAONIOJCHHE (PU3HMUECKUX
(TUtaBeHUE BOCKA, TasiHUE JIbJla, pACTUpaHUE caxapa B CTYIKE, KUICHUE
U KOHJCHCAIUsl BOJABI) M XUMHUYECKHX (TOpEHUE CBEYH, MPOKAIUBAHUE
MEIHOM MPOBOJIOKHU, B3aUMOJACHCTBHE MeJla C KHUCJIOTOM) SIBJICHUH,
HaOJIOZICHUE U ONMHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKluin
(pa3noxkeHue caxapa, B3auMOICMCTBUE CEPHOI KUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuga Menu (II) mpu HarpeBaHuu, B3aMMOJECUCTBUE
xkene3a ¢ pactBopom conu menu (II), mzydenue crnocoboB paszzaeseHus
cMecei (C MOMOIIbI0 MarHuTa, (PrIbTpoOBaHUE, BhIMAPUBAHUE, AUCTUIUISINUSA,
xpomaTorpadusi), TpOBEJCHNE OYUCTKH MOBAPEHHOW COJIM, HAOMIOJACHUE U
OMMCAHUE PE3YJIbTATOB IMPOBEACHUS OIbITA, WUIFOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IJaHNE MOJIeNIEN MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxnenme npeacTaBuTeNIM HEOPraHMIECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucinopon — ajieMeHT U IIpocToe
BelecTBO. HaxoxieHre Kuciopoia B mpupojie, Pu3nueckue U XUuMUUECKUe
cBoiicTBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. Criocoos
MOJIYYEHHUsI KUCIIOpoJia B Ja00OpaTOpuu U MPOMBIIIIEHHOCTH. KpyroBopot
KHCcIopoa B ipupoae. O30H — auIoTporHas MOAU(PUKAIIHS KACIOPOIa

2.2

TemnoBo 3(ppexkT XUuMHUYECKON peakinK, TEPMOXUMHUYECKHUE yYpaBHEHUS,
DK30- U SHAOTEPMUYECKUE peaKIMU. TOIUIMBO: Yrob U METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(hdekTa, pazpyiieHne 030HOBOTO CIIOsS

2.3

Bomopon — anmemeHT M mpoctoe BemectBo. HaxokaeHuwe Bomopona B
npupoae, pu3MUEeCKUe U XUMHYECKHME CBOWCTBA, NMPUMEHEHHE, CIOCOObI
nosryueHusi. Kuciaoter u conu

2.4

Mosnsipablit 00beM ra3oB. PacueTsl Mo XUMHYECKUM ypaBHEHUSIM

2.5

duznueckue CBOWCTBAa BOAbL. Boma kak pacTBOpuTelb. PacTBOpHI.
HacellieHHble 1 HEHACBIIIEHHBIE PACTBOPBbI. PacTBOPUMOCTH BEILIECTB B
BOJIe. MaccoBas J10JI BEIIECTBA B paCTBOPE. XUMHUYECKUE CBOWCTBA BOJIBI.
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OcHoBanus1. Ponb pacTBOPOB B MPUPOJIE U B )KU3HU yeroBeka. KpyroBopot
BOABl B TpHUpoAe. 3arps3HeHUE NpUpOAHbIX BoJ. OXpaHa M OYHCTKa
IPUPOIHBIX BOA

2.6

Knaccudukarnus neopranmveckux coemuaennii. Oxcunbl. Knaccudukarms
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHBIC)
u  HeconeoOpazyromue. Homenkinatypa  okcuuoB. — Dusnueckue
U XUMHUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuoB

2.7

OcHoBanus. Krnaccudukarus OCHOBaHW: IIMETOYM W HEPACTBOPUMEBIE
ocHoBaHud. HomeHnknatypa ocHOBaHUN. @PU3MYECKHE W XHUMHYECKHE
CBOMCTBa OCHOBaHUM. [lonydyeHne ocHOBaHUM

2.8

Kucnorel. Knaccudukamus kucimor. Homenknatypa kucior. Ouszndeckue
1 XUMHYECKHE cBoMcTBa KUCIIOT. P aktuBHOCTH MeTamioB H.H. bexeroBa.
[lonyueHnne KuCIOT

2.9

Conu. Homenkiarypa cosieid. @u3ndecKkue 1 XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen

2.10

['eneTnueckas cBsI3b MCIKIY KJlaCCaMM HCOPTaAaHNYCCKHUX COCIII/IHCHI/If/'I

2.11

XHUMUYECKUI DSKCIIEPUMEHT: Kaye€CTBEHHOE OIPEICICHUE COACPKAHUS
KHUCIIOpOJia B BO3/yXe, MOIyYeHUE, COOMpaHue, paclio3HaBaHUe U U3yUYeHUE
CBOMCTB KHCJIOPO/1a, HAOJI0/IEHUE B3aMMOJICHCTBUSI BEIIECTB C KUCIOPOAOM
W YCJIOBUS BO3HUKHOBEHHMS M TIPEKpallleHus TropeHus (moxkapa),
O3HaKOMJIEHUE C 00pa3laMi OKCHUJIOB U OMKMCAHUE UX CBOMCTB, MOJTYUYCHHUE,
coOupaHue, pacro3HaBaHUE U HM3Y4YEHUE CBOWMCTB BOJIOpoJia (FOpeHHE),
B3aMMO/IcicTBHE Bogopoa ¢ okcuaoM Meau (1) (Bo3MoKHO HCTIOb30BaHNE
BUJICOMATEPUAIIOB), HAOIIOJIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM | MO,
HCCIIeIOBAaHUE OCOOCHHOCTEN PacTBOPEHMS BEIIECTB C pazIUYHOM
PacTBOPUMOCTBHIO, MPUTOTOBJIECHUE pPacTBOPOB C OMNPEIEIECHHON
MacCOBOM JOJIEH PAacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOIBI C
MeTayuiaMu  (HaTpueM W KajblueM) (BO3MOXKHO  HWCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), OMPEACIICHHE PAaCTBOPOB KHCJIOT U IIEJIOYed C
MOMOIIbI0  MHAMKATOPOB, HCCIEAOBaHHE OOpa3lloB HEOPraHUYECKHUX
BCIIECTB  PA3IMYHBIX KJIACCOB, HAOJIOJACHUE W3MEHEHUS OKPaCKH
WHIMKATOPOB B PacTBOpPAaX KHUCJIOT U IIEJI0UYeH, U3yUCHHE B3aUMOICHUCTBUS
okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METajlaMH,
peakuui HEUTpaau3alllM, I[IOJy4YEeHUE HEpaCTBOPUMBIX OCHOBAaHUM,
BBITECHCHHE OJHOTO MeTallla JPYyrUM U3 pacTBOpa COJIM, PEIICHHE
AKCHEPUMEHTAIBHBIX 33/1a4 0 TeMe «BaxkHelme Kiaccbl HEOpraHMYEeCKUX
COEUHEHUID)
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[Tepronnueckuit 3akoH U llepuognueckasl cucTeMa XMMAYECKUX 3JIEMEHTOB
.M. Menneneea. CtpoeHre aToMOB. XUMH4YECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIINHI

3.1

[lepBbie TOMBITKK KIAaCCH(PHUKAIUU XUMUYECKUX 3JIeMEHTOB. lloHsATue o
IpyNMax CXOAHBIX JIEMEHTOB (ILEIOYHbIE U IIET0YHO3EMEIbHBIE METAJLIbI,
raJlOr€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT am(pOTEpHbIE
OKCHUJBI U THJIPOKCHUIBI

3.2

[Tepuoanueckuii 3akoH. [leproanyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
.M. MenneneeBa. KopoTkomepuomnas u JIUHHONEPHOAHAS (HOPMBI
[Tepuomuueckont cucreMbl xuMudeckux 3yeMeHToB [[.M. MeHnneneena.
[Tepronasl u rpynmnbl. @U3NUECKUN CMBICI TOPSJIKOBOTO HOMEpa, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA

3.3

Crtpoenune atomoB. CocTtaB aTOMHBIX siiep. MI30Tonbl. DiekTpoHbl. CTpoeHUE
AJIIEKTPOHHBIX 000J0YEeK aTOMOB TMEpBbIX 20 XUMHUYECKHX DIIEMEHTOB
[lepuonnueckoit  cucrembl .M.  MengeneeBa.  XapakTepHUCTHKA
XUMHYECKOr0 3JIEMEHTa IO €ro mnoiioxkeHuto B Ilepronnueckoil cucreme
.. Menpaeneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHMsI pajiuyca aTOMOB XHUMUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TPyNnaM MU IMEPUOJaM.
3nauenne Ilepuommueckoro 3akoHa U lleproaMYecKO  CUCTEMBI
XUMHMYECKHUX DJIEMEHTOB JJIs1 Pa3BUTHUS HayKu U npakTtuku. .M. Menneneen
— YYEHBIU U I'PaKIaHUH

3.5

Xumuueckass cBsizb. KoBajieHTHast (MoJjsipHass W HEMOJIIpHAsi) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHas CBA3b

3.6

Crenenb OKHCJICHHUA. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC PCaKLM.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKMCIIMTEIIM U BOCCTAHOBUTEIN

3.7

XUMHUYECKUI HKCIIEPUMEHT: HM3y4Ye€HHE OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE THAPOKCHUIA IMHKA C PACTBOPAMH KHUCIIOT U
LIEJI0YEH,  NPOBEACHUE  OMNBITOB,  WUIIOCTPUPYIOLIUX  IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuidi  (ropeHue,  peakuuu
Pa3NoXKEeHUs], COSTUHEHNS )
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9 KJIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3y/JbTATAM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbI
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJibTaTta
1 ITo Teme: «BelecTBo U XUMHYECKas pEaAKIIUSD)

1.1 pPacKpbhIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TMOHSATUH: PacTBOp,
ANEKTPOJUTHI, HEANEKTPOIUTHI, 3JIEKTPOJIUTHYECKAs JUCCOLUALNS,
peakiMi MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHUE,
oOpatumble 151 HEeoOpaTUMBbIE peaKunm, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE  PEAKIHMH, OKHCIUTEIb, BOCCTAHOBHTEIIb,
OKHCJICHME ¢ BOCCTAHOBJIEHWE, aUIOTpOmNus, aM(OTEPHOCTb,
XUMUYECKasi CBS3b  (KOBaJIGHTHAs, HWOHHAs, MeETaJIM4yecKas),
KpUCTAJNIMYECKasl pelieTKa, CIijIaBbl, CKOPOCTh XUMUUYECKON peakliuu

1.2 WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYCCKHUX TIOHSTHMA
Y IPUMEHSATD 3TH MIOHATHSI TIPU OTTUCAHUH BEIIECTB U UX MTPEBPAIICHHMA

1.3 COCTABJISITh YPABHEHUS DJICKTPOJUTUUYECKON TUCCOLMAIIMKM KHUCIOT,
HIeJI0Yeld W COJIEHM, MOJHBIE M COKPAIICHHBIE YpPaBHEHUS pPEaKIIMiA
MOHHOTO OOMeHa

14 PaCKpBIBATh CYIIHOCTh OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUIN
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHM

15 POBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIIUN

2 [To Temam: «Hemertamnsl U uX coeauHEHHs» U «MeTamibl U UX
COCTMHEHUS

2.1 XapaKTepHU30BaTh (OMUCHIBATh) O0MIME U CIENU(UUECKHE XUMUYECKUE
CBOMCTBA MPOCTBHIX M CJIOXKHBIX BEIIECTB, MOJTBEPXKAasi OMUCAHUE
MIpUMEPAMH MOJISKYJISIPHBIX M HOHHBIX YPABHEHHI COOTBETCTBYIOIINX
XAMUYECKUX PEAKIIUMN

2.2 COCTaBJIATh YPABHEHHUSI PEAKIUH, MOITBEPKIAFOIIUX CYIIIECTBOBAaHUE
TEHETUYECKOU CBS3U MEXy BEIIECTBAMU PA3IUYHBIX KIaCCOB

2.3 MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT X CTPOEHUS,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMUYHBIX
YCIOBUSIX

2.4 CIeAOBaTh  IpaBWaM  TOJIb30BAHUS ~ XMMHYECKOM  IOCYIOU
1 J1abOpaTOpPHBIM OOOPYZOBAaHHEM, a TaKXKE MpaBUiIaM OOpaICHHUS
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C BELIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMU MO BBINOJHEHUIO
1a00pPaTOPHBIX XUMHYECKHUX OIBITOB MO TOJYYEHHIO U COOUPAHMIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIOTO Ta3a)

2.5

MPOBOAMTH PEAKIMK, TOJATBEPKIAIONINEe KAYeCTBECHHBI COCTaB
pa3IMYHBIX BEHICCTB: paclO3HaBaTh OIBITHBIM IYTEM XJIOPHI-,
Opomun-, wommna-, kapOoHat-, ¢docdar-, cuaukar-, cyiabdar-,
THJIPOKCHJI-MOHBI, KATHOHBI aMMOHHS, WOHBI M3YYCHHBIX METaJLIOB,
HPUCYTCTBYIOIIUE B BOJAHBIX paCTBOPaX HEOPraHMUECKUX BEIICCTB

[To Teme: «XUMUS ¥ OKPY>KAIOIIAs CPEIa»

3.1

PacCKpbIBaTh CMBICI OCHOBHBIX XUMH4yeckux nonsatuu: 111K Bemecrna;
KOPPO3Hs METAJLIOB

3.2

MIPUMEHATh OCHOBHBIE OIEPAIMA MBICIUTEIBHON JEATEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, 000O0IIeHne, CHUCTEMaTU3AIINIO,
BBIBJICHHUE IPUUYMHHO-CIICACTBEHHBIX CBI3€U — I U3Y4YEHUsI CBOMCTB
BEIIECTB M XUMHYECKUX PEAKIMH; €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAaOIIOJICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, IKCIIEPUMEHT
(peasibHBIM 1 MBICIICHHBIN )

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kon

[IpoBepsieMblil 37IEMEHT COAEPKAHUS

1

BemectBo n xumunueckas peakuus. [loBropenune

11

ITepuonnueckuii 3akoH. [lepuoandeckas cucremMa XUMMHYECKHUX 3JIEMEHTOB
A.N. Menneneea. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XUMHUECKHUX PJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kaus, KaJbLUSI U
UX COCAMHECHHM B COOTBETCTBMU C TMOJIOXKEHHEM DJJIEMEHTOB B
[Tepuoauueckou CUCTEME U CTPOCHUEM UX ATOMOB

1.2

CrtpoeHure BellecTBa: BUAbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAIULIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOMU
peleTKu U BHJa XUMHYECKOM cBsi3u. Kinaccudukamnuss u HOMEHKIATypa
HEOPraHUYECKHUX BEUIECTB (MEXKIyHAPOAHAS U TPUBHAIIbHAS). XUMUYECKUE
CBOIMCTBA BEILIECTB, OTHOCSIIUXCA K PAa3JIMYHBIM KJIacCaM HEOPTraHUYECKHUX
COEMHEHUM, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILIECTB

1.3

Knaccudukaius XUMHUECKUX peaKIUid MO Pa3IudYHbIM TpuU3HaKaMm (1o
YUCIy M COCTaBy YYAaCTBYIOIIMX B pEAKIUW BEIIECTB, IO TEIUIOBOMY
3¢ deKTy, M0 U3BMEHEHHUIO CTETIEHEeW OKUCIIEHUSI XUMUYECKUX JJIEMEHTOB, IO
00paTUMOCTH, IO YYaCTHIO KaTajin3aTopa). DK30- U SHJIOTEPMUUYECKHE
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peakiuu, TepMOXUMHUUYECKHe ypaBHEHUS. [IoHITHE O CKOPOCTH XUMHYECKOH
peaKiuu

1.4

ITonsarue 06 06paTI/IMI>IX 151 H€O6paTI/IMI>IX XUMHNYCCKHX PCAKIUAX. [lonsitue
O TOMOI'CHHBLIX M TICTCPOICHHBIX PCAKIUAX. [IonsiTHE O XHUMHYECKOM
pPaBHOBCCHMU. (DaKTOPBI, BJIIMAOINIME Ha CKOPOCTH XUMHUUYECKOMN peaKuuumn
H ITOJIOKCHNUC XUMHUYCCKOI'O PABHOBCCHUA

1.5

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE — PEAKI[MU, DJIEKTPOHHBIM  OanaHC
OKHUCJTUTEIIbHO-BOCCTAHOBUTENbHOU peakiuu. CocTaBieHHE ypaBHEHUI
OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIX PEaKIUid C HCIOJIb30BAaHUEM METO/a
AIEKTPOHHOTO OajaHca

1.6

Teopus AIEKTPOIUTHYECKOU JIMCCOITMAIINH. DIIEKTPOJIUTHI
Y HEAJIEKTPOJIUThL. KaTnoHbI, aHMOHBI. ME€XaHU3M JUCCOIMAlNU BEUIECTB C
pPa3IMYHBIMH BUJIAMU XUMUAYECKOU CBsI3U. CTeneHb nucconuanuu. CuiabHbIe
U cia0ble JIEKTPOJIUTHL. Peakiiny moHHOTO oOMeHa. Y CIIOBUSI TPOTEKAHUS
peakiuii HOHHOTO OOMEHa, TMOJIHBIE M COKpAIlEHHbIC MOHHBIC YpPaBHEHUS
peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJICH B CBETE IIPEACTABICHUM 00
AIEKTPOJUTUYECKON aucconuanni. KayecTBEHHbIE pEakuWu Ha HWOHBI.
[ToHsiTHE O THAPONIHM3E COTEH

1.7

XHUMUYECKHUI SKCIIEPUMEHT: O3HAKOMIICHUE C MOJIEISIMH KPUCTATNIMYECKUX
pEILIETOK HEOPraHUYECKUX BEIIECTB — METAUIOB U HeMeTauioB (rpadura
W ainMasza), CJIOXKHBIX BEIIECTB (XJOpUJa HaTpusA); MCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW PEaKIUu OT BO3JICUCTBUS PA3TMUHBIX
(dbakTOpOB; HCCIEAOBaHUE HJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoiiecca  JUCCOIMAIIMM  KUCIOT, IIejoued U cojied  (BO3MOXKHO
HCIIOJI30BaHUE BUJIEOMATEPHUAIIOB); MPOBEACHUE OTIBITOB,
WUTIOCTPUPYIONINX TPU3HAKK TPOTEKAHUS PEaKIuid HOHHOro oOMeHa
(oOpazoBaHue ocajka, BBIACICHUE Tas3a, oOpa3oBaHUE BOJbI); OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN
(ropeHre,  peakIuu  Pa3NIOKEHHs, COCIUHEHHUS),  pPACIO3HABaHUE
HEOPTaHUYECKUX BEIIECTB C MOMOIILI0O KAaUECTBEHHBIX PEAKIIMA HAa WOHBI,
pElIeHHE SKCIIEPUMEHTAIBHBIX 3a7a4

HewmeTtaminr u ux COCANHCHUA

2.1

OOmast xapakTepucThuka TrajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (¢GU3MYECKHE CBOWMCTBA
MPOCTBIX BEIIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA HA IIPUMEPE XJopa
(B3aMMOAEICTBHE C METAIUIAMU, HEMETAJIIAMU, LIEJI0YaMu ). XJIOPOBOIOPO/I.
CossiHass KHUCIIOTAa, XUMHYECKHE CBOWMCTBA, TMOJIy4YEHHE, NPUMEHEHHUE.
JlelicTBHE XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeNIOBEKa. BakHenine
XJIOpUABI U UX HAXO0XKJAEHUE B IPUPOIE
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2.2

Oobmas xapakrepuctuka 3j1eMeHTOB VIA-rpymmbel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTeNeHW OKuciaeHus. CTpoeHue Hu (QU3NYEeCcKue
CBOMCTBA IMpPOCTHIX BEUIECTB — KUCIOpPOJAa U CEpbl. AJUIOTPOIHbBIE
Monu(pUKalMM  KUCIOpoJa W cepbl. XHUMHUYECKHME CBOMCTBA CEpbl.
CepoBogopos, cTpoeHue, (pu3ndeckne U XUMUYEeCcKhe CBoWcTBa. OKCHIIBI
Cepbl Kak MpEeACTaBUTENM KHUCIOTHBIX OKCuaoB. CepHas KHCIOTa,
¢uznyeckue U XMMHUYECKHUE CBOMCTBA (OOIIME KaK IMpEICTaBUTENs Kilacca
KUCJIOT W crenuduyeckue). XUMUYECKUE pPEaKlHH, JIeKallue B OCHOBE
IPOMBIIIUIEHHOT'O CI0C00a MOJTy4yeHUsI cepHOM KUCIOTHL. [Ipumenenne. Conn
CEpHOM KHUCJOTHI, KaueCTBEHHasl peakuusl Ha cyib(par-uoH. HaxoxneHue
Cepbl U €€ COeAMHEHUH B IpUpoie. XUMHUYECKOE 3arpsi3HEHUE OKPYKatolen
Cpelbl COETUHEHUSIMU Cepbl (KUCIIOTHBIE JT0XKIHM, 3arpsA3HEHUE BO3AyXa U
BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAILICHUS

2.3

OOwast xapakTepucTuka 3y1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A3OT, paclpOCTPaHEHUE
B IpUpoJe, (u3nyecKkrue U XuMudeckue cBoictBa. Kpyroopor aszora B
npupojie. AMMUaK, ero pu3nuecknue 1 XuMU4YECKHE CBOWCTBA, MOJIyUYE€HUE U
npuMmeHenne. Coau aMMOHMS, UX (U3MYECKHE U XMMHYECKHUE CBOMWCTBA,
npumeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHUS. A30THasl KHCJIOTa,
ee TMojiyudeHue, (QPU3MYECKHUE UM XUMUYECKHEe CBOWcTBa (0OImMe Kak
NpEeACTaBUTEN Kjlacca KUCIOT U crneuuduueckue). Mcemnonb3oBaHue
HUTPAaTOB U COJE€l aMMOHHMS B KayeCTBE MHUHEPAJIbHBIX YIAOOPEHUM.
XHWMHMUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpelbl COCAMHEHUSMHU a30Ta
(KUCTIOTHBIE TOXIM, 3arpA3HEHUE BO3/yXa, IOUBBI U BOJIOEMOB)

2.4

®ochop, amnorponHsle  Moaudukauuu  (ochopa,  pusznueckue
u xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopHas kucuora,
dusznyeckne ¥ XUMHYECKHE CBOICTBa, mosiydeHue. Vcnonb3zoBaHue
¢docdaToB B KauecTBE MUHEPATIBbHBIX yI00pEHUI

2.5

OO6mas xapakrepuctuka 31aeMeHToB [VA-rpynmnel. OcoO€HHOCTH CTPOESHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUSA. YTJIEpoJd, aJIOTPOIHBIC
Moau(UKaIMU, PacPpOCTPAHEHUE B MPHUPOAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa. Apcop6musi. KpyroBopor yrimepona B mnpupone. Okcuubl
yraepoja, ux (puanyeckue U XMMHYECKUE CBOMCTBA, JIEWCTBHE HA YKUBbIE
OpraHu3Mbl, TOJYyYEHHE W MPUMEHEHUE. OKOJOTHYECKHE MpOOIEeMBlI,
CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV); rumoresa rino0aabHOrO MOTEIICHUS
KJIUMaTta; TMapHUKOBBIA d(deKT. YTroibHAas KHUCIOTA U €€ COJIH, HUX
bu3nueckue M XUMHUYECKHE CBOMCTBA, TMOJYyY€HHE U TMPUMEHEHHE.
KauectBennas peakuusi Ha kapOoHaT-UOHKI. Vcnonb30BaHue kapOOHATOB B
OBITY, MEJIULIMHE, TPOMBIIIUICHHOCTH U CEJIbCKOM XO3SICTBE
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2.6

ITepBoHayabHbBIE NOHATHS 00 OPraHMUYECKUX BELIECTBAX KaK O COEITUHEHUAX
yraepojga (MeTaH, 3TaH, 3TWJIEH, aleTUJIEH, 3TAHOJ, TJIMLEPUH, YKCyCHas
kucioTa). MIx cocraB m xumuueckoe crpoenue. Ilonstue o OGuosornuecku
BaXXHBIX BEILECTBAX: XHUpPax, OeiKax, yrieBoJax — U HUX pOJM B KU3HU
YyelnoBeka. MarepuaabHOE €IMHCTBO OpPraHWYECKUX M HEOPraHHYECKHX
COeIUHECHUU

2.7

Kpemuuii, ero Qusmueckue M XUMHUYECKHE CBOWMCTBA, IOJIyYE€HUE
u npumeHenue. CoearHeHus: KpeMHus B npupojae. O0uime npeacTaBieHus
00 oxcuae kpemHus (IV) u kpemuueBoil kucnore. CuiamMkaTsl, HX
UCIIOJIb30BaHUE B OBITY, MEIUIMHE, NPOMBILIUIEHHOCTH. BaxHeiue
CTPOUTEIbHBIE  MaTe€pUalbl: KEpPAMHKA, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [Ipobnembl 6€30IacHOrO  HCIOJIB30BAHUS CTPOMUTEIBHBIX
MAaTEPUAJIOB B MOBCEIHEBHOM )KU3HU

2.8

XUMHYECKUH KCIIEPUMEHT: U3y4eHHe 00pa3iioB HEOPTraHUUECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTHI; TPOBEJCHUE KAuYECTBEHHBIX PEaKIMii
Ha XJIOPUJ-MOHBI M HAONIOJCHUE TMPU3HAKOB HMX MPOTEKAHMS; OIIBITHI,
oTpaxkarone (QuU3NuecKkue M XUMHUYECKHE CBOMCTBAa TalloTEHOB U MX
COEJIMHEHUM (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB); O3HAKOMIICHUE
¢ o0pasiamMu XJIOpUJI0B (TaJOTeHUI0B); O3HAKOMIJICHHE ¢ 00pa3liaMu Cephbl U
€€ COCAMHEHUSAMH (BO3MOXXHO HCIIOJIb30BAHUE  BUJIEOMATEPUAIIOB);
HaOMoZieHWe  mpollecca  OOyriauBaHUsS — caxapa  IOJ]  JICUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOThI; M3YYCHUE XUMHYECKUX CBOWCTB
pa30aBIIEHHON CEpHON KHUCIIOThI, TPOBEICHHE KAYECTBEHHOW pEaKIUu Ha
cynb(dar-uoH U HaOIIOJIEHWE TpU3HAKA €€ MPOTEKaHUS; O3HAKOMIICHHE C
dbuznyeckumMu cBOMCTBaMU a30Ta, Gocdopa U UX coequHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaAIOB), oOpasmamMu a30THBIX U (HochHOPHBIX
yI0OpeHuil; mogyyeHrue, coOupaHue, paclio3HaBaHUE W M3y4YCHHE CBOMCTB
aMMMaKa; MpOBeJCHUE KaUECTBEHHBIX peakIluii Ha MOH aMMoHuUs U (ocdat-
MOH W U3yYCHHE MNPU3HAKOB UX MPOTEKaHMs, B3aUMOACHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KUCTIOTHI C MEJIBIO (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB); H3yYCHUE MOJENEH KPUCTAIIMYECKUX PELIETOK aiMasa,
rpadura, QyiepeHa; O03HAKOMJICHHE C  MPOIECCOM  afcopOIuu
PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIJIEeM U  YCTPOMCTBOM
POTHUBOTa3a; MOJIyYeHHE, COOUpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB
VTJIEKUCIIOTO Ta3a; MPOBEJEHUE KAaYeCTBEHHBIX PEAKIUA Ha KapOoHAT- U
CUJIMKAT-UOHBl M W3Y4YCHHE IMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIJICHHE C
MPOAYKLIUEN CWJINKATHOU MPOMBIIILIEHHOCTH; peleHue
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TeMe «BakHellue HeMeTaulbl U X
COEIMHECHHUS

MeTtaibl ¥ UX COCANHCHUA
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3.1

OO6u1ast XapakTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
UX MoJIoKeHHs B Ilepumognueckon cucrteMe XumMudeckux snemeHToB JI.H.
MengeneeBa u crpoeHuss aroMoB. CTpoeHMEe MeTauioB. Mertanueckas
CBSI3b U METaJUIMYECKasi KpUCTAJUIMYECKasi peuieTKa. DJICKTPOXUMUYECKUM
pS1 HANIPSDKEHUN METAJIOB

3.2

dusnueckue W XUMHYECKHE CBOMCTBA MeTawioB. OOmme crnocoObl
MoJIy4eHHUS MeTajutoB. [IoHATHE 0 KOPPO3UH METANIOB, OCHOBHBIC CITOCOOBI
3aIIUThI KX OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHHMN, OpOH3a) U
WX MPUMEHEHHE B OBITY ¥ TIPOMBITIUICHHOCTH

3.3

[[lenounbie MeTaUIbL: NoJ0KeHUE B [leproanueckoil cucteMe XUMHUYECKUX
anemenTtoB /.M. MenzeneeBa; CTpOoeHHE HMX aTOMOB;, HaXOXICHUE B
npupoae. Ouznyueckre U XMMUYECKHE CBOMCTBa (Ha NpUMepe HaTpus M
kanus). OKCUIIBI U TUAPOKCHIBI HATpHUsS U Kanusi. [IpruMeHeHune menouHbIx
METAJIJIOB U UX COCTMHEHUN

3.4

[[lenoyno3emenbpHble  METaNIbl MarHuii W KaJbLMH: IIOJIOKEHHE
B Ilepuomnueckoin cucreme xumuueckux 3nemeHtoB [[.M. Menneneena;
CTPOEHUE WX aTOMOB; HaXOXJICHUE B Mpupojic. PU3NUECKUE U XUMUUYECKUE
CBOMCTBA MarHus U KaJbliud. BakHeline coeUHEHUs Kaiblus (OKCHI,
TUAPOKCHU, COJN). JKECTKOCTh BOABI U CIIOCOOBI €€ YCTPaHCHHS

3.5

AmomuHni: nonoxenne B llepuoguyeckor cuUCTEME XMMHMYECKUX
aneMeHToB [[.MI. MenneneeBa; CcTpoeHHE aTOMA; HAXOXIACHUE B IPUPOJE.
duznyeckne U XMMHUYECKUE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOMCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUS

3.6

Keneszo: nonoxxenue B llepuoguueckon CUCTEME XMMHYECKUX BJIEMEHTOB
J.W. Menneneesa; cTpoeHME aTOMa; HaXOXKJIeHHE B npupozae. dusnyeckue
U XUMHYECKHUE CBOMCTBA *keme3a. OKCUbl, TUAPOKCUABI U cou xere3a (1)
u xenesa (III), ux cocraB, cBOWCTBA U MOTyYEHUE

3.7

XUMUYCCKUH SKCIICPUMEHT: O3HAKOMJICHHE ¢ oOpa3liaMd METaJUIOB |
CIUIaBOB, UX (PHM3UYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH
METaJIJIOB (BO3MOXKHO HCIIOJIB30BAaHNE BHJCOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHMSI OKCHJAa Kalbllid W HATpus C BOJOH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAJIOB); HCCIICIOBAHNE CBOWCTB )KECTKOM BOJIBI;
mpoiiecca TOpEHUs JKeje3a B KHUCIOpoje (BO3MOXKHO HCIIOJIb30BaHUC
BHJICOMATEPHAJIOB); MPH3HAKOB TMPOTCKAHUS KAuyeCTBEHHBIX DPEaKIMi Ha
WOHBI (MarHus, KaJblus, aJFOMUHUS, ITUHKA, skene3a (11) u xxenesa (1), meau
(IT); HabrogeHWe W ONMMCaHWE TPOIIECCOB OKPAIIMBAHUS TJIAMCHH MOHAMHM
HATpUs, Kamusd W Kaublus (BO3MOXHO HCIOJB30BaHUE
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BUJICOMATEPHUAIIOB); HCCIEAOBAaHUE aM(POTEPHBIX CBOMCTB THUAPOKCHIIA
QTIOMUHMS U THUAPOKCHU]IA I[IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BaxHelnme MeTauibl 1 UX COSIUHEHU

XUMHUS 1 OKpysKarolias cpesia

4.1

Hogsrie MaTCpuaJibl U TCXHOJIOTHUH. BGHIGCTBa N MaTCpHaJibl B HOBCCI[HGBHOﬁ
JKU3HU YeJIOBeKa. XUMHUS U 310POBbEC. be3omnacHoe ncnoab30BaHuE BCIICCTB
N XUMHYCCKHUX peaKuHﬁ B GI)ITy. HCpBaﬂ IMOMOIIb IIPHU XUMHUYCCKUX OKOTI'aX
H OTPABJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOW TIpPaMOTHOCTU. XHWMHYECKOE  3arpsA3HEHUE
okpyxatomieid cpeabl I[IJIK. Ponb XuMHM B pEIICHUHM SKOJOTHYECKHUX
npo6isieM. [IpupoaHbie UCTOYHUKHU YTIAEBOIOPOAOB (YToJib, MPUPOAHBIN Ta3,
He(Th), MPOIYKTHI UX NEPEPAOOTKH, UX POJIb B OBITY U IPOMBILIUIEHHOCTH

4.3

XHUMHUYECKUI SKCHEPUMEHT: M3yYEHUE O0pa3uoB  MaTepHaIOB (CTEKIIO,
CIUIaBbl METAJUIOB, IOJIUMEPHBIE MaTEPHAJIbI)
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IEPEYEHD (KOJJU®UKATOP) IPOBEPSIEMBIX TPEBOBAHUI

K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N IJEMEHTOB COAEPKAHUA 110 XUMHUHN

JI1st mpoBeieHUs OCHOBHOT'O TOCYJaPCTBEHHOT0 3K3aMeHa o Xxumui (nainee — OI'D
0 XWMHH) HCIOJIB3yeTCs IepeueHb (Koaudukatop) mOpoBepsieMbIX TpeOOBaHMIA
K pe3ylibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTENbHOM MpOrpaMMbl OCHOBHOTO OOIIIETO
00pa30BaHMsI U AIIEMEHTOB COACPKAHHUS.

IIpoBepsiemblie Ha OI'D o xuMuM TPeOGOBAHMA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJbHOI MPOrPaAaMMBbI OCHOBHOTI'0 00111€r0 00pa30BaHMs

Kon
TIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM pe3yJIbTaTaM 0a30BOIr0
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

[IpencraBnenue:

11

O TMO3HABAEMOCTH SIBJICHUM MNPUPOJbI, MOHHUMAHUE OOBEKTHUBHOMN
3HAYUMOCTU OCHOB XMMHYECKOM HAyKW KaK 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTAa OOIIeW KyJIbTypbl W MNPAKTHYECKOU
JESTEIbHOCTH 4YEJIOBEKA B YCJIOBHUAX COBPEMEHHOIO OOIIECTBA;
ITIOHAMAaHUE MECTA XMMHHM CPEJIA IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJax IMO3HAHHA, B TOM YHUCIIC SKCIICPHUMCHTAJIBbHBIX N
TCOPCTHUUCCKHUX MCTOAAX HCCICAOBAaHHUA BCIICCTB W H3YUYCHUA
XUMHUYCCKHUX pCaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOACIIN
JJI 00BSICHECHUS CTPOCHHUA aTOMOB N MOJICKYJI

1.3

o chepax mpodecCUOHATBLHON NESITEIbHOCTH, CBSI3aHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JIOCTHXKCHHSIX
XUMUYECKON HAyKH, YTO TIO3BOJIMT OOYYAIOIIMMCS paccMaTPHBATh
XUMUIO Kak cepy cBoeit Oy myIiei mpopecCHOHAIBHOMN AESITeIbHOCTH
U CleNaTh OCO3HAHHBIA BBHIOOP XUMHUH Kak MPOQPUIBHOTO MpeaMeTa
MIpU TIEPEX0/I€ Ha YPOBEHb CPeIHEr0 00IIero oopa3oBaHus

Bnagenune cucteMoil XMMUYECKUX 3HAHUWA U YMEHHE NPUMEHSTH
CHUCTEMY XMMHUYECKUX 3HAHUM, KOTOPAsI BKJIIOYACT:

2.1

Ba)KHCHIIINE XWUMHYCCKHE MOHITHS: XHMHUUYECKHM »JJIEMEHT, aTOM,
MOJIEKyJa, BEIIEeCTBO, MPOCTOE U CI0KHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOJIHAsI CMECh, OTHOCHUTEIIbHbIE aTOMHAas W MOJICKYJsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MOJSPHBII
00beM, OKCHJI, KHCJIOTa, OCHOBaHUE, COJIb (CPEeaHss), XUMHUECKas

68



peakuusi, peaKUUU COEAUHEHMs, PEaKLUUU pa3jIokKEeHUs, peaKklnuu
3aMENICHHs], peaknuuu OOMeHa, TerIoBoM A EeKT peakiuu, 5K30-
Y SHJOTEPMHUYECKHE PEAKIUH, PACTBOP, MACCOBASI AOJSI XUMUYECKOTO
AJIEMEHTA B COEJMHEHUH, MACCOBAs 10JIs U MPOLICHTHAs! KOHLIEHTPALUs
BEIIECTBA B pAacCTBOpPE, SAPO aTOMAa, JIIEKTPOHHBIM CJIOW aroma,
aTOMHasi OpOUTalIb, pPaJINyC aTOMa, BAJIECHTHOCTh, CTETIEHb OKUCIICHHUS,
XUMHYECKast CBSI3b, AJIEKTPOOTPHULIATEIBHOCTD, noJisipHast
Y HEMOJISIpHAsl KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, METAJIMYECKas
CBsI3b, KpUCTAJNINYECKAs! pelieTKa (AaTOMHasl, MOHHasA, MeTaJJINYecKas,
MOJIEKYJIIpHAsi), MOH, KaTHOH, aHUOH, 3JIEKTPOJUT U HEDIIEKTPOJIUT,
AJIEKTPOJINTUYECKAsT JUCCOLMALMs, pEaKUUd HOHHOIO OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLMHM,  OKUCIUTEIb U
BOCCTAHOBUTEIb, OKHUCIEHWE M BOCCTAHOBJIEHHUE, BJIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMbIE DPEAKIIUH,
CKOpPOCTh XMMMUYECKOM peakiuu, Kartamusarop, [IJIK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIATalOIIAE 3aKOHBl XUMHUU: 3aKOH COXPAaHEHHsI MAaccChl,
nepuoandeckuii 3axkoH JI.M. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrajzipo

2.3

TCOPHUU XUMHH. ATOMHO-MOJICKYJIIpHAA TCOPH, TCOPI
3H€KTpOJ'IHTH‘-ICCKOﬁ Jucconuranmnmn

Brnanenue ocHOBaMHU XMMHUYECKOM TPaMOTHOCTH, BKJIIOYAIOIIECH:

3.1

yMEHUE NMPABUIILHO UCTIOIH30BaTh U3YUYCHHbBIC BEIIECTBA K MAaTEPUAIIbI
(B TOM uucie MHWHEpAIbHBIC YIOOpEHWs, METaulbl M CIUIABHI,
MPOJIYKTHI TepepabOTKU TPHUPOJAHBIX HCTOYHHKOB YTJIEBOIOPOIOB
(yrnst, mpupoaHoro rasza, HedTH) B OBITY, CEITbCKOM XO3SIMCTBE, Ha
MIPOU3BOICTBE U IOHUMAHKE 3HAUYCHUS )KHUPOB, OCITKOB, YTJICBOIOB JIJIS
OopraHu3Ma 4YeJIoBeKa; YMEHHE MPOTHO3UPOBATH BIUSHHUE BEIIECTB U
XUMHUYECKUX TPOIECCOB HA OPraHU3M YEJOBEKAa M OKPYKAIOIIYIO

MPUPOIHYIO Cpey

3.2

yMEHUE WHTETPUPOBATH XUMUUYECKHE 3HAHUS CO 3HAHUSAMH JPYTUX
y4eOHBIX MPEAMETOB

3.3

HaJU4KE OMbITa PAdOTHI C PA3TMYHBIMU MCTOYHHKAMU HH(POPMAIHH
0 XUMUU (Hay4yHas U HAy4YHO-TIOMYJISIpHAs JUTEpaTypa, CIOBapH,
CIIPAaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHUBATh WH(OpPMAIMI0O O BEIIECTBAX, HX
MPEeBPAlICHUSIX WU MPAKTHUYECKOM IPUMEHEHUM U YMEHUE
MCIIOJIh30BATh €€ IS PEIICHHS Y4eOHO-TTI03HABATENbHBIX 337124
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Brnanenne ocHOBaMM MNOHSATUHHOIO armapara U CUMBOJUYECKOTO
A3bIKa XUMHH TSI COCTaBJICHUSI (JOPMYJT HEOPraHUYECKUX BEIIECTB,
YPaBHEHHM  XMMHYECKMX  PEaKUuuil; OCHOBAMH  XUMHYECKOU
HomeHkJIaTypsl (IUPAC u TpuBuanbHOi)

5 YMeHue oOBSICHATH CBA3b MOJIOKEHUS yeMeHTa B Ilepuoanyeckoit
CUCTEME C YHUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMUYECKUX DSJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHCIIo
AJIIEKTPOHOB), PACTIPEICICHHUEM JJICKTPOHOB II0 HDHEPTeTUYECKUM
YPOBHSIM aTOMOB MIEPBBIX TPEX MEPUOJIOB, KU U KaJblUs

6 [Ipencraienue o neEpuOANIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AIIEMEHTOB (pauyc aTroMa, 3JIEKTPOOTPUIIATENIbHOCTh), MPOCTHIX U
CIIOKHBIX BEIECTB OT IOJIOKEHUS dJIeMeHTOB B Ilepmommyeckoit
cucteMe (B MaJIbIX IEPUOJIaX U IIIaBHBIX MOATPYIIAaX) U AJIEKTPOHHOTO
CTPOEHHUS aToMa

7 YMenue knaccuuumupoBaTh:

7.1 XUMHYECKHUE IIEMEHTHI
7.2 HEOPraHWYECKHE BEILIECTBA
7.3 XUMHUYECKHUE PEAKIIUN

8 YMeHue onpeaensiTh:

8.1 BaJICHTHOCTh M CTEIMEHb OKHUCIICHUS] XMMHUYECKUX DJIEMEHTOB, 3apsijl
HMOHA

8.2 BUJ XUMHUYECKOW CBS3M W THUI KPHUCTAUITMYECKOH CTPYKTYpPHI
B COCIMHEHUSIX

8.3 XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJTUTENTb U BOCCTAHOBUTEITH

9 YMeHue xapakTepru30BaTh PU3HIECKUEC U XUMUICCKHIE CBOMCTBA:

9.1 IPOCTHIX BemIeCTB (KHUCIOPOJ, O30H, BOAOPOI, Tpadur, anmas,
KpemHu#, azot, docdop, cepa, XJOp, HATPUN, Kaaul, MAarHHi,
KaJIbIIUM, AJTFOMUHUMN, KEJIe30)

9.2 CJIO’KHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX pACTBOPOB (BO/Ia, aMMHUAK,

XJIOPOBOAOPO/, CEPOBOAOPO, OKCHIBI M THIPOKCUIBI METAIUIOB | —
HA rpynm, amomunus, mexu (I1), muaka, sxenesa (I1u IT), okcuast
yraepoza (11 u IV), xpemuus (1V), azora u pocdopa (II1 u V), cepsr (IV
u VI), cepuucras, cepHasi, a30TUCTas1, a30THasI, pocdopHas, yrojbHas,
KPEMHHUEBAs KUCIIOTA U UX COJIH)
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9.3

OpPOrHO3UPOBaTh M XapaKTepU30BaThb  CBOWCTBAa  BEUIECTB
B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHSI, IPUMECHEHHUE BEIIECTB B
3aBUCHUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX
NPEeBpPAILCHUN B PA3TUYHBIX YCIOBUSAX

10 YMeHue coCTaBIsTh MOJIEKYJISIPHBIE K MIOHHBIE YPAaBHEHUS PEAKIIHA,
B TOM YHCJIE:

10.1 peaxiuit HOHHOTO OOMeHa

10.2 OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA

10.3 WUTIOCTPUPYIONTUX ~XMMHYECKHE CBOWCTBA M3YyYEHHBIX KJIACCOB
(rpymnm) HEOpraHMYECKHUX BEIECTB

10.4 MTOATBEPIKTAFOIINX TEHETHICCKYIO B3aUMOCBSI3b MEKIY HUMHU

11 YMeHue BIUuCATh (IPOBOJUTH PACUETHI):

111 OTHOCHUTEIIbHYI0 MOJICKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJF0 XUMUYECKOTO JIEMEHTA B COSIUHEHUH

11.2 MaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB

114 M0 YpaBHEHUSIM XHUMUYECKUX PEAKIUN U HAXOJIUTh KOJIMYECTBO
BEIIECTBA, 00bEM U MaCcCy peareHTOB WM MPOTYKTOB PEAKIIHH

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMH  METOJIaMH  HAy4yHOro  TIO3HaHug (HaOIOICHHE,
U3MEpEHUe, IKCIIEPUMEHT, MOICIIMPOBAHNUE) PU U3YUECHHUH BEIIECTB U
XUMUYCCKUX SBIICHUH; yMeHue chopmMymupoBaTh MpoOiaeMy W
MIPEIOKHUTH IYTH €€ PEIICHUS

12.2 Oe3omacHOM pabOThl ¢ XUMHUYECKUMH  BEIICCTBAMU, XHUMHYCCKON
MOCYJIO 1 TaOOPaTOPHBIM 000PYI0BAaHUEM

12.3 npaBuIaMH 0€30MaCHOTO OOpaIleHUs C BEIIECTBAMU, UCTIOIb3YEMbIMHU
B ITOBCETHCBHOM JKWU3HM, MPABUJIAMHU TTOBEJICHUS B IEIAX COCPEKCHUS
300POBbSl U OKPYXKAIOIIEW NIPUPOIHOU Cpelbl, NMOHUMAHUE Bpeaa
(omacHOCTH) BO3ACUCTBUSI HAa J>KMBBIC OPTaHU3MBI OIMPEACIICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAIIEHUS UX BPEIHOTO
BO3/1EHCTBUS

13 Hannyne npakTrdecKuX HaBBIKOB IUIAHUPOBAHUS W OCYIIIECTBICHUS

clIeayromux XuMHYCCKUX SKCIICPUMCEHTOB!
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13.1

M3y4YeHUE U ONMCaHne (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
C  (Qu3MueCKUMM U  XUMHUYECKUMHU  SIBICHUSIMU;,  OIBITHI,
WUTIOCTPUPYIOIINE TPU3HAKY TPOTEKAHUS XUMUYECKHX PEAKIUN

13.2

U3y4YeHHE CTIOCOOOB pa3IeIeH s cMecei

13.3

IMOJIYUYCHHUC KHNCJIOPOda U U3YUCHHUC CTO CBOﬁCTB; IMOJIYUYCHHUC BOOOPOaa
U U3Yy4YCHHUC CT'O CBOﬁCTB; IMOJIYUYCHHC YIJICKHCJIOIO Ira3a U U3y4YCHUC
cro CBOﬁCTB; MMOJTY4YCHHUC aMMHAKa U U3YyYCHHUC €TO CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEAECICHHOW MAacCOBOM  JOJIEH
pPacTBOPEHHOIO BELIECTBA

13.5

NPUMEHEHHE  HHJIUKATOpPOB  (JlakMmyca, METHJIOpaHKa
u deHondTanenHa) IS ONpeIeICHUs XapaKTepa Cpelibl B pacTBOpax
KHCJIOT U HIEJI0OUEN

13.6

HCCIICIOBAHUE U OIKUCAHUE CBONCTB HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yUYCHUE B3aUMOJICHCTBUS KUCIIOT C METaJlJIaMH,
OKCHUJIaMH  METaJVIOB, PACTBOPUMBIMH W  HEPACTBOPUMBIMHU
OCHOBAHUSAMH, COJISIMHM; TIOJy4EHHUE HEPACTBOPUMBIX OCHOBAHMI;
BBITECCHEHHE OJHOIO0 MeETajUla JAPYrMM HW3 pacTBopa COJH;
ucciaeqoBaHie amMQGOTEPHBIX CBOMCTB THAPOKCHIAOB ATIOMUHHUS U
LIMHKA

13.7

pellIeHUEe SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COCJIMHCHUI; «DNEKTPOTUTHYECKAS
Iucconmanusay; «BaxHeHIlne HEMETaUIbl M HX COCAUHCHHSI,
«Baxueiinme MeTaaIbl U UX COCTUHCHUS

13.8

XUMHUYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHUsl pPeakuil MOHHOTO OOMEHa; KauyeCTBEHHbIE pPEeakIUu Ha
OPUCYTCTBYIOLIME B BOJHBIX PacTBOpax HMOHBL XJIOPUI-, OpOMU-,
noauna-, cyibdar-, docdar-, kapOoHaAT-, CHIMKAT-AHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHUSI, MarHus, KaubIus, alFOMHHHUS,
xesesa (2+) u xkenesa (3+), menu (2+), MHKa

14

YwMenue:

14.1

OPENCTaBIATh pe3yibTaThl JKCIEPUMEHTa B (QOpMe BBIBOJOB,
J0Ka3aTeNbCTB, TPaQUKOB W TaONUIl U BBISIBIATH SMIHUPUUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXIY PeaIbHO HAOJI01aeMBbIMA XUMUYCCKUMU
SIBJICHUSIMU Y TIPOTIECCAaMU, TPOUCXOISIIIUMHA B MaKpO- U1 MUKPOMHUDE,
OOBSACHSTH MPUINHBI MHOTOOOPAa3us BEIIECTB
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HCpE‘IEHL IJIEMECHTOB COACPKAaHUSA, IPOBEPHACMBIX HA OCHOBHOM IroCy1apCTBCHHOM
IK3aMEHE 110 XMMHUH

Kog [IpoBepsieMblil 2IIEMEHT COAECPIKAHUS
1 [lepBoHaYaIbHBIE XUMUYECKUE TTOHATUS
1.1 Yucteie BemecTBa 1 cMecr. CriocoObI pa3ieieHus cMeceit
1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIEMEHThl. CHMBOJIBI XUMUYECKUX
A1eMEHTOB. [IpOoCThIE€ U CIIOKHBIE BEIIECTBA.
1.3 Xumuueckas Gpopmyna. BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB.
CreneHb OKUCIICHUS
1.4 3aKOH IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Mmacca.
OtHocuTENbHAsT MOJIEKYJsIpHass Macca. MaccoBas JOJII XMMHUYECKOTO
AJIEMEHTA B COCIMHEHNN
1.5 KonuuectBo BemectBa. Mosb. Monsipaast macca. MosisipHblid 00beM ra3oB.
B3auMocCBA3b KOJIMYECTBA, MACChI M UHCIIA CTPYKTYPHBIX €/IMHULL BEILIECTBA
1.6 Pu3NYECKUE U XUMUUECKHUE SBJICHHS. XUMUYECKasl pEaKIUs U €€ TPU3HAKHU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMHUECKUE YPABHEHHUSI
2 [Tepuonnueckuit 3akoH u [leproauyueckas cuicTeMa XUMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHHE aTOMOB
2.1 [lepnognueckuil 3akoH. [leproguyeckas cucrema XMMHAYECKUX AJIEMEHTOB
J.N. Menneneesa. [lepuoas! u rpynnbl. GU3NYECKUN CMBICI TOPSAKOBOTO
HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI JIEMEHTA
2.2 Crpoenune atomoB. CoctaB aToMHBIX sifiep. M3oTornbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMepBbIX 20 XMMHYECKHUX 3IJIEMEHTOB
ITepunonnueckoii cucremsl J[.11. Menneneesa
2.3 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX
Tpex MEePHUOJIOB, KaJIus, KaJIbLUs (pagmyca aTOMOB,
ANEKTPOOTPULIATEILHOCTH, METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
UX COEAVMHEHUH B COOTBETCTBUM C TMOJOKEHHUEM DIIEMEHTOB B
[lepnonueckoi CUCTEME U CTPOEHUEM X ATOMOB
3 CrtpoeHue BemecTra
3.1 Xumuyeckass cBsi3zb. KoBaneHTHass (mosisipHass W HEMOJSIpHAs) CBA3b.
DONEeKTpOOTPULATENBHOCTh XUMHUYECKUX 3JeMEHTOB. FOHHas  CBs3b.
Merannnueckas CBA3b
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3.2

Tumnbel KpUCTAJUIMYECKUX PEIIETOK (ATOMHAasl, MOHHAs, MeETaJUIMYecKasi),
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAINIMUECKON PELICTKU U BUAA
XUMHYECKOU CBA3U

Baxneiinme MpCACTABUTCIIN HCOPIaHUYICCKUX BCUICCTB. Hewmetanne u ux
COCIUHCHUS. MeTauibl 4 UX COCIUHCHUA

4.1

Knaccudukarus u HOMEHKIaTypa HEOPTaHWUYECKUX COCAMHEHUIN: OKCHUIOB
(coneobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdorepHbIe)
U Hecosieo0pa3ylolire; OCHOBaHMM (11E€J0YH U HEpaCTBOPUMBIE OCHOBAHUS);
KUCTOT (KHUCTIOPOJICONIEpKAle M OECKHCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJiel (CpeaHUX U KHUCIIBIX )

4.2

du3nveckrue 1 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB:
BOJIOPOJ1a, XJIOpa, KUCIOPOJIa, CEePhl, a30Ta, (hocdopa, yriiepoaa, KpeMHHUS

4.3

Pu3NYeCcCKUe U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-METAILIOB: JIUTHS,
HaTpus,  KaJius, MarHus W Kajblus,  aJlOMHHUS,  JKeJyesa.
DNEKTPOXUMHUUECKUH Pl HANIPSKEHUN METaIIOB

4.4

Ou3nM4YecKue ¢ XMMHYECKHE CBOWMCTBA BOJOPOJHBIX  COCIMHECHUM
HEMETAIJIOB: XJIOPOBOAOPO/IAa, CEPOBOAOPOIA, AMMHUAKA

4.5

du3nveckre ¥ XUMUYCCKUE CBOMCTBA OKCUIOB HeMeTauioB: cephl (IV, VI),
azota (II, IV, V), docdopa (III, V), yrmepona (II, IV), kpemuus (IV).
[TomyueHnne OKCHIOB HEMETAIIIIOB

4.6

Xumudeckue cBoictBa okcuaoB: metamuioB |A — A rpynn, nunaka, menu
(1) u xenesa (11, 11). TTony4yeHne OKCHIOB METAJLIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHMUA © aM(OTEPHBIX THAPOKCUIOB (Ha
npuMepe TUAPOKCUIOB ATFOMUHMS, JKee3a, IMHKa). [loyuenue ocHoOBaHMiA
1 aM(OTEPHBIX THUIPOKCHUIOB

4.8

Oo6mue XAMHUYECKHUE CBOICTBA KHUCJIOT: XJIOPOBOJIOPOAHOM,
CEpOBOJOPOJIHOM, CEPHUCTOM, CEPHOM, a30THOMH, (hochOopHOI, KPEMHUEBOMH,
yroiabHo. OcoOble XMMUYECKHUE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEpHOM U
a30THOM KHUCHOT. [lomyueHune kuciaor

4.9

OO01Me XxuMHUYecKHe CBOICTBa cpeAHuX coseil. [lonyyenue coneit

4.10

[Tonyuenue, coOupanue, pacrio3HaBaHUE BOJAOPO/Ia, KHCIOPOa, aMMHUaKa,
YIJICKUCIIOTO Ta3a B JIAOOpaTOPUH

411

[Tonyyenne amMmuaka, CEpHOM M a30THOM KHUCIIOT B IMPOMBIILICHHOCTH.
OO611ue crnocoObl MOTYYEHUSI METAJIOB

412

I'eneTnueckas cBs3b MCXKAY KiIaCCaMM HCOPTraHUYCCKHUX COGI[I/IHGHI/Iﬁ

XUMHUYECKHUE pEAKIUU
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5.1

Knaccudukanuss XUMHUECKUX pPEAKIHMA IO pPAa3IWYHBIM MPHU3HAKAM: IIO
YUCIy W COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, II0 TEIUIOBOMY
3¢ deKTy, Mo N3MEHEHHUIO CTETICHEeH OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB

5.2

TennoBoi 3pPeKkT XUMUYECKON peaKIH, TEPMOXUMHUYECKUE ypaBHEHHUS.
OK30- ¥ 3HIOTEPMHUUYECKHUE pEeaKUU. TepMOXUMUYECKUE YPABHECHHUS

5.3

OKHCAUTENTEHO-BOCCTAHOBUTEIBHBIE peaxkuuu. Oxucnurenu
U BoccTaHoBUTenM. Ilpomecchl  OKHCIEHMST U BOCCTaHOBJICHHUS.
DNEeKTPOHHBIN OallaHC OKUCIUTEIHHO-BOCCTAHOBUTEIBHOMN peakiuu

5.4

Teopus  BAEKTPOJUTHUYECKOM  auccouuanuu.  KaTMOHBI,  aHUOHBI.
DNEKTPONUTBl M HEdNEKTpoNuThl. CHiIbHBIE U ciaOble 3JIEKTPOJMTHI.
CreneHs qucconuanuu

9.5

Peakuuu noHHOTO 0OMEHa. Y ClIOBUS TPOTEKAaHUS PEaKIMii HOHHOTO0 OOMEHa,
IIOJIHBIE U COKPALlCHHbIE HOHHBIEC YPAaBHEHUSI pEaKIui

XuMuS ¥ OKpYyXkKarolas cpeaa

6.1

BemecTBa u Marepuansl B MOBCEJHEBHOW XW3HM 4eloBeKa. be3omacHoe
UCITOJIb30BAHUE BEILIECTB U XMMUYECKHX PEaKUUi B J1a0OPATOPUHU U OBITY.
[IepBast moMOILb MPU XUMUYECKUX 0XKOTax M OTPaBICHUAX

6.2

XUMUYECKOE 3arps3HEHUE OKpyKaromel cpeasl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHUE MOYBbBI, BO3AyXa U BOJIOEMOB), CIIOCOOBI €TI0 MPEA0TBPAICHUS
[Ipenenbuas pomyctumas kouueHtparus BemectB ([1K). Pons xumuun
B PEIICHUU JKOJIOTHYECKUX MpoOJieM. YcCuieHrue NMapHUKOBOro 3(¢¢ekxTa,
pa3pyLIEHUE 030HOBOIO CIIOs

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpeMHHUS U UX COSTUHEHUN
B OBITY, MEUITMHE, TIPOMBIIIJIEHHOCTH B CEITLCKOM X03siicTBe. [I[puMeHenne
METaJUIOB M CIUIaBOB (CTallb, YYT'YH, JIOPAIIOMUHUHN, OpoH3a) B OBITY U
MPOMBIIIUICHHOCTH MX coeauHeHud. [loHsATHE O KOppO3Wu METalJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[IpupoHbIE HCTOYHHUKY YTIEBOAOPOIOB (YroJib, MPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI UX TIepepaboTku (OEH3UH), UX POJIb B OBITY M IPOMBIIILJIEHHOCTH

6.5

[lepBoHauanbHBIC MOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yriaepoaa (MeTaH, 3TaH, dTWJIEH, alleTHJICH, TaHOJ, TIUIEPUH, YKCyCHas
kuciora). [loHsTue 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: )KUpaX, OeKax,
VTJIEBOJIaX — M UX POJIM B KU3HU YEIIOBEKA

Pacuetsr:

7.1

1o hopMyIaM XUMHUYECKUX COSTMHCHHIMA

1.2

Macchl (MacCcoOBOM) J0JIM pACTBOPSHHOTO BEIIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUSAM
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