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COLEPKAHUE OBYUEHMUSA

8 KVIACC

IlepBoHayabHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumun. Posib XUMUU B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAyK. Tenau
BeniecTBa. Gusnueckue cBOMCTBA BElIECTB. ATperaTHoe cocTostHue BeniecTs. [lonstue o
METO/Iax MO3HAHUS B XUMUHU. YnCThIe BemecTBa U cMecH. CrIocOOBI pa3eieHus] CMECEH.

ATOMBI U MOJICKYJIbl. XUMHUYECKHUE dJIEMEHThI. CUMBOJIbI XUMAYECKUX JIEMEHTOB.
[IpocTeie U c0XKHbBIE BElIeCTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumudeckas ¢dopmysa. BaleHTHOCT, aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
IMOCTOSIHCTBa cocTaBa BemiecTB. OTHOCHUTEIBbHAs aToMHass Macca. OTHocHTENIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J0JIs1 XMMUYECKOTO JIEMEHTa B COCTUHEHUH.

KomnnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocBsA3b KOJIMYECTBA, MACChI
W 4YHWClia CTPYKTYPHBIX €IUHUIl BemiecTtBa. PacueTsl 1o QopMynaM XUMHUYECKUX
COCIUHCHUU.

DU3NYECKUE U XUMUUYECKHE SIBJICHUA. XUMHUYECKasl pEAKLMs U €€ MIPU3HAKU. 3aKOH
COXpPAaHEHHSI MAacCChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccudukaruss XUMHUYECKUX
peakiuii (CoeAMHEHUsI, Pa3JIOKEHUs, 3aMeIlIeHUsI, 0OMEHa).

Xumuueckuil sxcnepumenm:

3HAKOMCTBO C XHWMHYECKOW TIOCYJ0i, MpaBuiaMu paboTel B JabopaTopuu
U TpueMamMu oOpaiieHus ¢ JabopaTOpHBIM OO0OpYJAOBaHUEM, M3YUYCHHE U OTHCAHUE
(bu3UYECKNX CBOMCTB 0Opa3I[OB HEOPTraHUUYECKUX BEIIECTB, HAOMIOICHUE (PU3UUECKUX
(nu1aBlieHHE BOCKA, TasiHUE JIbJ]a, PACTUPAHUE caxapa B CTYNKE, KUTIEHUE U KOHJEHCAus
BOAbI) M XMMHYECKUX (TOpEHHE CBEYM, NPOKATMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KUCJIOTOM) SIBJICHWM, HAOJIOJEHWE W OINKCAHHUE IMPU3HAKOB
MPOTEKaHUs XMMUYECKHX peakluil (pas3io’keHue caxapa, B3aMMOJECUCTBHE CEPHOMU
KHUCIIOTBI C XJIOpUJoM Oapusi, paznoxeHue rugpokcuaa menu (II) mpu HarpeBanuw,
B3aUMOJIeHCTBHE XKefe3a ¢ pacTBopoM coiii meau (II), uzydenue cnocoOoB pazzeneHus
cMeceil (C TOMOIIBIO MarHurta, (UIbTpOBaHWE, BbIMApUBAaHUE, JUCTUIUISLIMS,
xpomatorpadus), IpoBEJACHUE OUMCTKUA MOBAPEHHOM COM, HAOIIOJEHUE U OMHCAHHE
pe3yabTaTOB MPOBEICHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MaccChl,
co3JaHue MoJieNiell MOJIeKy I (IIapOCTEPKHEBBIX).

BaxkHeniuue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€eMEHT U IPOCTOE BEMIECTBO.
Haxoxnenue kucimoposa B mpupone, GU3NIECKHe U XUMHUYECKHE CBOMCTBA (pEaKinu
ropeausi). Oxcunpl. Ilpumenenue kuciopoga. CrocoObl TOIYUYECHHS KHUCIOPOJa
B JIabopaTopuM W MPOMBINIIEHHOCTH. KpyroBopot kuciopoaa B mpupojge. O30H —
AJIJIOTPOTHASA MOAUDUKAIIIS KUCIOPOA.



TemnmoBoii 3d(deKkT XUMHUECKON peaklnyd, TEPMOXMMUYECKUE YPaBHEHHUSA, IK30-
U DHAOTEPMHUYECKHE peakuuu. TOIIMBO: Yroib W METaH. 3arps3HEHHE BO3/yXa,
yCUJIEHHUE TAPHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocroe BemiectBo. HaxoxkaeHne Bomopoaa B IPUPOJIE,
bu3nUecKkue 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI moydeHus. KucnoTsl u
COJIH.

MounsipHbI 00beM ra3oB. PacueTsl 10 XUMUYECKUM YPABHEHHSM.

dusnueckue cBorcTBa BoAbL. Bonma kak pactsopurens. PactBopel. Haceiennsie n
HEHACBILIEHHBIE pacTBOPHI. PACTBOPUMOCTH BEMIECTB B BOJIe. MaccoBasi 107151 BELIECTBA B
pacTtBope. XuMHUYECKHE CBOMCTBA BOAbl. OcHOBaHuUA. Poyib pacTBOPOB B NpHUpOAE U B
KU3HU YenoBeka. KpyroBopoT BoJbI B IpupoJe. 3arpsi3HeHUe NpUpoAHbIX BoA. OXxpaHa
Y OYMCTKA IIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxkcuabl. Krnaccudukarms
OKCHJIOB: cojeo0Opasyromue (OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIe) U
HecoseoOpazyrone. Homenknatypa okcuaoB. @U3nyecKue U XMMHUYECKHE CBOMCTBA
okcuaoB. [lomyyeHne OKkCcHuIoB.

OcnoBanus. Knaccudukaius ocHOBaHUH: 1IEIOYH U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuil. PU3WUECKHE W XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tomydyenne ocHOBaHMM.

Kucnotel. Knaccuduxamus xucmor. Homenkmarypa xkucior. Dusmyeckue
Y XUMUYECKHE CBOMCTBA KUCIOT. Psit aktuBHOCTH MeTtasuioB H.H. bekerosa. ITonyuenue
KHCJIOT.

Comu. Homenkiarypa coneil.

du3nUeCcKrne U XUMUYECKHEe CBOMCTBA cosiel. [lomyuenne coneil.

['eneTnueckas CBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii sxcnepumenm:

KaueCTBEHHOE OINpEACICHUE COJEpPKaHMUs KHUCIOPOoJia B BO3AyXe, IMOIYUYCHHUE,
coOupanue, pacrmo3HaBaHWE W HW3YyYEHHWE CBOWCTB KHUCJIOpPOJAA, HAOJIIOJCHUE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCJIIOBHUS BO3HUKHOBEHHMS U MPEKpaICHUS
ropenus (Tokapa), 03HaKOMJICHHE C 00OpaslaMu OKCHIOB U OMHCAaHUE HX CBOWCTB,
noJiyueHue, coOMpaHue, pacro3HaBaHWE M HW3YUEHHUE CBOMCTB BOJIOpojia (FOpEHHE),
B3auMojielicTBiue Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXKHO HCMOJB30BaHUE
BUJICOMATEPUATIOB), HAOIIOJCHUE OOpa3IOB BEIMIECTB KOJWYECTBOM |  MOJb,
UCCIIeIOBaHUE OCOOCHHOCTEH PacTBOPEHHUSI BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTBIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECICHHON MAaCCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHUE BOABI C METaJIaMU (HATPUEM U KAJIbLIIEM ) (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIEAOBaHUE OOpPA3OB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIIOJICHUE U3MEHEHUS OKpPACKM MHIUMKATOPOB B PacTBOpax KHCIOT
W 1iesoueit, uzyuenue B3aumoieiicteus okcuna Meau (1) ¢ pactBopom cepHO# KUCIIOTHI,
KHMCJIOT C METAJUIaMU, PEAKIMI HENTPAIN3ALIAN, IOy YEHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJIHOTO MeETalljla JAPYrUM U3 PacTBOpa COJIM, PEIICHUE



SKCIIEPUMEHTAIBHBIX 3a/7a4d 10 TeMe «BaXHeWIne KIIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuoanueckuii 3axkoH u Ilepuoanyeckas cucrema xumMudeckux 3jiemenros ..
MenaesneeBa. CrtpoeHue aromMoB. XuMHUYecKass CBsA3b. OKHMCJIUTENBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

ITepBbie MOMBITKH KiIacCU(UKALMK XUMUYECKUX ieMeHTOB. [loHsaTHE 0 rpyrmimax
CXOJIHBIX JIEMEHTOB (III€JIOYHBIC U IIEJIOYHO3EMEJIbHBIC METAJLIbI, TAJIOTEHbI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOPBIE 00pa3yroT aM(OTEepHbIE OKCUJIBI U THAPOKCHUIBI.

[lepuomnueckuii 3akoH. lleproamueckas cucremMa XUMHUYECKUX 3jeMeHToB JI.U.
MenneneeBa. Koporkomepuonnas u jaiuHHonepuogHas ¢opmbel Ilepuoandeckoi
cucteMsl xuMudeckux aseMeHToB J[.M. Menneneesa. [lepuoael u rpymnmsl. @u3ndecKuit
CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIBI SJIEMEHTA.

Ctpoenue aromoB. CoctaB atomHbIX sijep. M3orombl. DiekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB IMepBhIX 20 XUMHUUYECKUX 3jeMeHTOB Ilepnoamdeckoit
cucrembl .M. MenneneeBa. XapaKTEpUCTHKA XHUMHUYECKOTO JJIEMEHTAa IO €ro
nonoxeHuto B [lepuognueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS pajdyca aToOMOB XMMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX W HEMETA/UIMYECKUX CBOMCTB IO TpyINaM M IepHojaM. 3HAUYCHUE
[lepuonnueckoro 3akoHa U lleprmoaMYECKOW CHUCTEMBI XUMHYECKHUX 3JIEMEHTOB JJIS
pa3BuTHs HaAyKU U npakTtuku. (.M. MenneneeB — yueHbIN U rpa)KJaHVH.

Xumuyeckass  cBsizb. KoBajeHTHas (TojisipHass ¥ HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHus. OKHUCIMTEILHOBOCCTAHOBUTEbHBIE peakiuu. I[Iporecchl
OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCINTEIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuu 5KCnepumenm:

U3ydeHHue oO0pa3loB BEIIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA 1HMHKAa C pacTBOpaMHM KHUCIOT UM IIEJIOYEH, IPOBEICHHUE OIMbBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKiMil (rOpeHue,
peaKkIuu pa3oKeHusl, COCTUHEHHUS ).

Mesicnpeomemuvble cesa3u

Peanuzanust MexXnpeAMETHBIX CBSI3€H NpU M3yYEHMH XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIH30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHIA, TaK
W TIOHSITHH, SBJSIONIUXCS CHUCTEMHBIMH JUISI OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MMOHSATHS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHajgu3, CHHTE3, KIacCU(UKAIUS, IePUOIUYHOCTh, HAOIIOJEHUE, SKCIECPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: Matepusi, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIWJ, W30TOIBI,
PaaMOAaKTUBHOCTh, MOJIEKyJa, OJJICKTPUYECKUN 3apsi, BEMIeCTBO, TeEJO, OO0beM,
arperaTHOE COCTOSTHHE BEIIECTBA, a3, (U3MUECKHE BEIMYMHBI, CIUHUIIBI U3MEPCHUS,
KOCMOC, IJIaHETHI, 3Be3/bl, COJIHIIE.



buonorus: hotocuntes, gpixanue, onocdepa.
['eorpadus: atmocdepa, ruapocdepa, MHHEpaAIbl, TOPHBIE TOPOJIbI, TMOJE3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XuMH4YeCcKas peakuus

Ilepnonmueckuit 3axoH. llepuonnueckas cucrema XuMuU4YecKuX 3yeMeHTOB J[.1.
MenpneneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, Kallvsl, KaJblUs U UX COCAUHEHUN B COOTBETCTBUH
C TIOJIO’KEHUEM JIEMEHTOB B [leproandeckoil cuctemMe u CTPOEHUEM UX aTOMOB.

CrpoeHue BenecTBa: BUJIbl XUMUYECKOU CBSA3U. THUIIBI KPUCTAINTMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PpEMIETKM W BHUIA
XUMHUYECKOU CBS3H.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILIECTB, OTHOCALIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCTMHEHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanuss XuMHUECKHMX  peakiuid Mo  pa3MyHbIM  Mpu3HakaM (1o
YUCIIy U COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(]dekTy, mo
M3MEHEHHUIO CTEMEeHEeW OKHMCJICHUSI XMMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acCTHIO KaTajau3aTopa). OJK30- U HHAOTEPMHYECKHUE PEaKIUU, TEPMOXUMHUYECKHE
YpaBHCHMUSL.

[lonsitTue o0 ckopocth XuMHUeckol peakuuu. [loHarue 00 00paTUMBIX
U HEOOpaTUMBIX XMMUYECKHX peakiusx. [IoHATHE O TOMOTEHHBIX U TEeTEPOTCHHBIX
peakuusx. Ilonstue o karanuze. Ilonsarne o xumuueckoM paBHOBecuH. DakToOpHI,
BIIASIFOLIME HA CKOPOCTh XUMHYECKOW PEAKIINU U MTOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKUCANTETLHO-BOCCTAHOBUTEIBHBIE peaxkuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM peakinu. CoCTaBlIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIX PEAKIUI C UCIOIL30BaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopusi DNEKTPOJIUTHUECKON AUCCOLUUALNM. IJIEKTPOJUTHI U HEIIIEKTPOJIHUTHI.
Katnonsl, aHnoHbl. MexaHW3M JUCCOLMAMM BEUIECTB C PA3JIMYHBIMUA BHIAAMU
XUMU4eCcKoi cBsizu. CteneHs aucconuanuu. CUIIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuuu woHHOro oOMeHa. YCJIOBHUS TMPOTEKAHHUS pPEaKIUii MOHHOTO OOMEHa,
MIOJIHBIE U COKpAIICHHbIE MOHHBIE YpaBHEHUS peakinii. CBONCTBA KUCIOT, OCHOBAHUN H
COJIEM B CBETE MPEICTABICHHUIN 00 AJIEKTPOJUTHUECKON auccoruanuu. KauecTBeHHbIE
peakunu Ha UoHbL. [IoHsATHE O TMapONIU3E COJIEH.

Xumuueckuil IKCnepumMeHm:
03HAKOMJICHUE C MOJCIISIMU KPUCTAIUTMIECKUX PEMIETOK HEOPTaHUUYECKUX BEIECTB
— METaJUIOB U HEMETaJIOB (rpaduta U ajiMasa), CJIOKHBIX BEIIECTB (XJIOpUaa



HaTpHsl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEaKIMu OT BO3ACHCTBUS
pazNUYHBIX (DAKTOPOB, HCCIECAOBAHHE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca JUCCOLMAIIMKM  KHUCJIOT, Inefiouyeid W cojied (BO3MOXXHO HCIOJIb30BAaHUE
BHJIEOMATEPHUAIIOB), MPOBEJIECHUE OMNBITOB, WJUIIOCTPUPYIOIIUX IMPU3HAKA MNPOTEKAHUS
peakiuii HoHHOro oOMeHa (00pa3oBaHMEe OCajKa, BbIJIEJICHUE Ta3a, 00pa30BaHKE BOJIbI),
ONBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUN
(ropeHue, peaxklMy pa3NOKEHUS, COCAUHEHUS), PACIHO3HABAHME HEOPTaHUYECKUX
BEIIECTB C TTOMOIIBIO KAYECTBEHHBIX PEAKIIMN HAa MOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX
3a1ad.

Hemeranbl u uX coeiMHEeHUs!

O01as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
cTerneHu okuciieHus. CTpoeHue u pu3ndecKkue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOI€HOB.
XYWMHYECKHE CBOMCTBa Ha TNpUMEpe XJopa (B3aUMOACHCTBHE C METaNIaMU,
HEMeTaJIaMHt, 1iesouyaMu). XanopoBoaopoa. ConsiHast KUCIIOTa, XUMHUUECKHUE CBOICTBA,
MoJIy4eHue, NpuMeHeHue. J(elicTBhe XJiopa U XJOPOBOAOPOJa Ha OPraHU3M YEJIOBEKa.
Bakneiimye xJIOpUIbl ¥ UX HaXO0XKJIEHUE B IPUPOJIE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynnbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenne u (pU3MYECKHME CBOICTBA MPOCTHIX BEUIECTB — KHUCIOPOJA M CEpHI.
AnnotponHble MOAU(UKAIMU KHCIOpPOJAa W Cepbl. XUMUYECKHE CBOMCTBA CEpHI.
CepoBoniopoJ, cTpoeHHe, (U3NYECKUEe M XUMHUYECKHE CBOMCTBA. OKCHABI CEephbl Kak
MPEACTABUTENN KHUCIOTHBIX OKCHAOB. CepHasl KUCIOTa, (PU3MYEeCKHe U XUMHUYECKUE
CBOMCTBa (00IIME KaK MPEJCTAaBUTENS Kilacca KUCIOT U crerupuyeckue). XUMHUIECKUE
peaxiuu, Jiexalire B OCHOBE IMPOMBIIIJIEHHOTO CIIOCO0a MOJyYeHUsl CEPHON KUCIIOTHI.
[Tpumenenue. Conu CEpHOM KHUCIOTHI, KauyeCTBEHHAs peEakius Ha CyJb(aT-HOH.
Haxoxnenue ceppl M €€ COCOUHEHWM B MNpupoAe. XHUMHUYECKOE 3arps3HCHUE
OKpY’Kalollleld cpeibl COETMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIHU, 3arpsi3HEHUE BO3TyXa
¥ BOJIOEMOB), CIIOCOOBI €0 MPe0TBPAIICHHUS.

O6mas xapakrepuctuka 3eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHMS.

A30T, pacmpocTpaHeHUE B MpUpOjAE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA.
KpyroBopot a3zota B mpupone. AMMuak, ero (pu3nueckue M XUMHUYECKHE CBOWCTBA,
NOJIy4eHHE U MIPUMEHEHUE. Comm aMMOHMUS, ux busznueckue u
XUMUYECKUE CBOWCTBa, NMpuMeHeHue. KadecTBeHHass peakiMsi Ha MOHbl AMMOHMSL.
A3OTHas KUCJOTa, €€ MOoJydeHue, PU3NYecKue M XMMUYECKUe CBOMCTBa (oOuue Kak
IpelCTaBUTEN Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIeH
aMMOHHMA B KauyeCTBE MHMHEpAIbHBIX yJI0OpeHHil. XHUMHUECKOe 3arpsi3HeHue
OKpY>Karolllel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JA0XKIH, 3arpsA3HEHUE BO3yXa,
MOYBBI U BOJIOEMOB).

®ochop, amnorponHsle Moaupuxamuu ¢docdopa, (PU3NUECKHE U XUMHUECKHE
croiictBa. Oxcua ¢ochopa (V) u dochopHas kuciora, PU3NUECKHE U XUMHUYECKHE



CBOICTBa, moyuyeHue. Mcrnonap3zoBanue GochaToB B KaueCTBE MUHEPAIbHBIX yI00pEHHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIEC CTENIEHU OKUCIICHHUS.

VYrnepon, auioTponHble MOAU(PUKALIMY, PACIPOCTPAHEHUE B IPUPOJE, (hU3nuecKue
U XUMHYECKHe cBoicTBa. AncopOuumsa. Kpyrosopor yriepona B mnpupoge. OKcHbl
yriaeposa, ux pU3NYecKue U XMMHUYECKHUE CBOMCTBA, IEUCTBUE HA KUBBIE OPraHU3MBI,
MOJIy4YeHHE U IPUMEHEHHUE. DKOJIOTUYECKUE MTPOOIEMBI, CBSI3aHHBIE C OKCHIOM yTIepoja
(IV), rumore3a rno6anpHOTrO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3(dexT. YronpHas
KACJIOTa U €€ COJM, HUX (U3NYECKHEe U XHMMHMUYECKHE CBOMCTBA, IOJIY4YEHHE U
npumeHeHue. KauectBeHHast peakiust Ha KapOoHAT-HOHBI. Mcronb3oBaHne KapOOHATOB
B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHavyasibHbIE TOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, HTWIEH, aleTUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAasl KHUCIOTa).
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB (YIrojb, IPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTKu (OEH3UH), UX POJIb B OBITY U IPOMBIILJICHHOCTH.

[TonsiTe 0 OMOJIOrMYECKN Ba)KHBIX BEIIECTBAX: XKHUPaxX, OENKax, yrieBogax — U Ux
pOJIM B KW3HM 4YeJIoBeKa. MaTepHallbHOE €IMHCTBO OPTaHUYECKMX M HEOPraHHUYECKHX
COCTUHEHU.

KpemHuii, ero ¢pusmvyeckne 1 XUMHUYECKUE CBOMCTBA, MOJYyYEHUE U MPUMEHEHHUE.
CoenuHenus kpemHus B npupoje. OOmue npeacrabieHuss 00 okcuae kpemuus (1V)
M KpeMHHEeBOW kuciore. CHIMKAThl, HMX HWCIOJb30BaHUE B OBITY, MEAUIIMHE,
IPOMBIIUIEHHOCTH. Ba)kHeNIIEe CTpOUTEIbHBIE MATEPUAIIBL: KEPAMHUKA, CTEKJIO, LIEMEHT,
6etoH, xene300eToH. [IpobimeMbl 0€30MaCHOTO HWCIMOJIB30BAHUS  CTPOUTEIBHBIX
MaTepHuasoB B MOBCETHEBHON KU3HHU.

Xumuueckuii sxcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
NPOBEJCHUE KAaUEeCTBEHHBIX PEaKlIMi Ha XJIOPHUA-UOHBI M HAONIOEHHE MPU3HAKOB HUX
MPOTEKaHUs, OMBITHI, OTpaXkaroue (U3NYECKUe W XMMHUYECKHE CBOWCTBA raJIOT€HOB
U UX COEAMHEHHI (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB), O3HAKOMIICHHE C
oOpa3namMu XJOpPUAOB (TaJOT€HUIOB), O3HAKOMJIGHHE C oOO0pa3lamu cepbl U ee
COEIMHEHUSIMU (BO3MOYKHO MCITOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIIOIEHHE Mpolecca
oOyTrJIMBaHMs caxapa MoJi IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIECHHON CEpPHOW KHUCJIOTHI, MPOBEJCHUE KaueCTBEHHOU
peakuuu Ha cyib(paT-uOH M HaONIOJEHUE MPU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C
¢usnueckumMu  cBOMCTBaMHM  a30Ta, ¢ochopa W WX COCOUHEHUU (BO3MOIKHO
UCIIOJIb30BAaHUE BHUJAEOMATEPHUAIOB), oOpa3llaMu a30THBIX U (pochopHBIX ynoOpeHui,
noJlyueHue, coOMpaHue, pacrno3HaBaHWE M M3y4YEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX pEaKkUUi HAa MOH aMMOHHSA U (ocaT-MOH U H3yUEHHUE MPU3HAKOB HX
IPOTEKAaHUs, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEAbIO
(BO3MOHO HCIIOJIB30BAHNUE BUJIEOMATEPHAIIOB), U3YUEHUE MOJIENEH KPUCTATUIMYECKUX



pemeTok anMasa, rpadura, QyepeHa, O3HAKOMJICHHE C MPOIECCOM  aICOPOIUH
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPONCTBOM IPOTHUBOTa3a,
noJilyueHue, coOupaHHe, paclio3HaBaHWE W H3yYEHUE CBOWCTB YTJICKUCIIOTO Tasa,
MPOBEJICHUE KAUeCTBEHHBIX peEakIuid Ha KapOOHAT W CHJIMKAT-UOHBI M HW3yYCHUE
NPU3HAKOB WX  MPOTECKAHWs, O3HAKOMJICHHE C  MPOAYKIMEH  CHUJIMKATHOU
MIPOMBIIIJICHHOCTH, PEIICHUE SKCIICPUMCHTAIBHBIX 3aJad Mo TeMe «BaxHelme
HEMETAIUIBl U X COCTUHCHHUS.

MeTaJsibl 4 UX COCAUHEHUS
OO6mast xapakTepUCTUKAa XUMHUYECKHX 3JIEMEHTOB — META/NIOB HA OCHOBAaHUU MX
nonoxxenus B Ilepnogmueckont cucreme xumndyeckux anemeHToB .M. MenneneeBa u
cTpoeHust atoMoB. CTpoeHHME MeETAIUIOB. MeTraimndeckass CBsI3b U METALUIMYECKAst
KpUCTAJUIMYECKasi pEHIeTKa. IJIEKTPOXUMUYECKUN Pl HANOPSHDKEHW  METaJUIoB.
du3nyecKue U XMMUYECKHUE CBOMCTBA MeTAIIOB. OO0I11I1e CTTIOCOOBI MOTYyUYEHUSI METAILIOB.
[TonsiTHe 0 KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(ctainb, 4yTyH, TIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[[lenounple MeTawibl: TONOXKEHUE B Ileproauyeckol CHCTEME XHUMHYECKHUX
anemeHtoB J[.M. MeHnneneeBa, CTpOCHHME HX aTOMOB, HAXOXJICHUE B IPUPOLE.
du3znyueckre M XUMUYECKHE CBOWCTBa (Ha mpuMmepe Hatpus W Kanus). OKcHbl
Y TUAPOKCUABI HATPUSA U Kaiusl. | [puMeHeHne menouYHbIX METAJUIOB U UX COCIMHEHHM.

[IlemoyHO3EMENBHBIE METAIUIBI MATHUN U KaJbLUU: MoJiokeHue B [lepuoanyeckon
cucreMe xuMmudeckux aneMeHToB .M. MeneneeBa, CTpO€HUE X aTOMOB, HaXO0XKICHUE
B npupoje. Pu3nueckue U XUMUUYECKHE CBOMCTBA MarHus M Kaiblud. Baxneumue
COCIMHEHUS Kalblusg (OKCHA, THAPOKCHU, coyin). JKecTKOCTh BOABI M CIOCOOBI €€
YCTpPaHEHHS.

AmomuHnii: nonoxenue B [lepuoanueckoii cucreme XxumMuaeckux 3semMeHToB J[.M.
MenzeneeBa, CTpOEHHUE aTOMa, HAXOXJICHHUE B npupone. duszndeckne u XMMHUYECKUE
CBOMCTBA aTFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUIA U TUJIPOKCHIA ATTFOMUHUS.

Keneszo: nomoxenue B Ilepuognyueckol cucTteMe XUMHYECKHUX dJiieMeHTOB JI.I.
MengeneeBa, CTpoeHHE aroma, HaxoxaeHue B  npupoxe. Dusnueckue u
XMMUYECKUE CBOMCTBA xxelne3a. OKcuabl, ruipokcuabl u conu xenesa (I1) u xenesa (I11),
HX COCTaB, CBOMCTBA U MOJYyYECHUE.

Xumuueckuil IKCNepUMenm:

O3HaKOMJICHHE ¢ 00pa3liaMy METAJJIOB M CIUIABOB, MX (DM3UUECKUMHU CBOMCTBAMHU,
H3y4eHHE  Pe3yJbTaTOB  KOPPO3MHM  METAIOB  (BO3MOYHO  HCIOJIh30BaHHE
BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHSI OKCHIA KaJIbIUS U HATPUS C BOJAOU
(BO3MOYKHO HMCITOJIb30BaHHE BHICOMATEPUAIIOB), UCCIICIOBAHNE CBOWCTB KECTKOM BOJIBI,
npoliecca ropeHus Kese3a B KUCI0poe (BO3MOXKHO UCIIOIb30BAHUE BUICOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAYSCTBEHHBIX PEAKIIMI Ha HOHBI (MarHus, KaJblys, A TFOMHHH,
nunka, xeneza (1) u xenesa (l11), menu (I1), HaOmogeHne W omHMcaHHWe MPOIECCOB



OKpallnBaHUA INIAMCHHU MOHAMHW HATpPUs, KA 1 KaJIbIHA (BOSMO)KHO HUCIIOJIB30BaHUC
BI/II[COMaTCpI/IaJIOB), HCCICA0OBAHHUC aM(bOTCpHI)IX CBOICTB I'mApOKCHuIa aJIIOMUHUA
I'MAPOKCHUIa IHWHKA, PCHICHHUC OJKCIICPUMCHTAJIBHBIX 3aJa4 II0 TCMC «Baxnerne
METAJIJIbl U UX COCAUHCHUS).

XUMHUA ¥ OKPY:KAOLIAs cpena

BemecTtBa u Marepuanel B IIOBCEAHEBHOM JKA3HM 4YeloOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. [lepBas momoins mnpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUUYECKOE 3arpsi3HEHHE OKpY’Kalllew cpeabl (mpenenbHas JomycTUMas
KoHIeHTparusi BemiecTB (nanee — IIJIK). Ponbp XxumMum B penieHUHd 3KOJIOTHYECKHUX
poOJIEeM.

Xumuueckuii sKchepumenm:
H3yueHue oOpa3IoB MaTepuajioB (CTEKJIO, CIUIAaBbl METaJUIOB, ITOJMMEpPHBIC
MaTepHAIIbI).

Mesicnpeomemnvle ce3u

Peanuzanuss MeXNpeaMETHBIX CBA3€H MpU HU3YYEHUHM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCITOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHHA, TaK
U TIOHSTUH, SBISIIONIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX TMPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHalIM3, CHUHTE3, KilacCUUKAIKs, TEePUOAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPECHHE, MOJICb, SBIICHHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepUabl.

®duzuka: matepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, WU30TOIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, dJCKTPUUCCKUN 3aps]l, TPOBOIHUKH, MOJYIPOBOTHUKH,
TUDJIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TE€JIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCThb, KpPHUCTA/UIMUECKas peIIeTKa, CIUIaBbl, (Qu3ndecKue
BEJIMYMHBI, CAUHUIIBI H3MEPEHMs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIbI,
ConHue.

buonorusa: ¢dortocunte3, napixanue, Ouochepa, dSKocHCTEMa, MHUHEPAIbHBIC
yI00PECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: armocdepa, rugpocdepa, MuHeEpasabl, TOpPHBIC MOPOJBI, IOJE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyeHne XMMHM Ha YpPOBHE OCHOBHOIO 0OOILIEro 0oOpa3oBaHHUs HANpPABJICHO HA
IOCTIDKEHHE  OOYYaIOUUMUCS ~JIMYHOCTHBIX, METalpeAMETHBIX M  IPEIMETHBIX
pe3yJIbTaTOB OCBOCHUS YUEOHOTrO MpEeIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHuUs
JOCTUTAIOTCS B XOJi¢ OOydYeHHsS XUMHH B CIUHCTBE YYCOHOH W BOCHHMTATEIHHOU
JCSATCIIBHOCTH B COOTBETCTBHHM C TPAJAUIIMOHHBIMUA POCCUHUCKUMU COIMOKYJIBTYPHBIMU U
JTyXOBHO-HPAaBCTBECHHBIMH IICHHOCTSMU, MIPUHATHIMH B OOIICCTBE ITpaBUIaMU U HOPMaMHU
MOBEJICHUS M CITOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COLIMATU3AIIIN
oOydJaronuxcs.

JIMIHOCTHBIC PE3yNIbTaThI OTpaXkaroT TOTOBHOCTh 00yJaroInuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTHBHBIX IICHHOCTHBIX OPHCHTAIIMA W PaCIIUPECHUE
OIBITa JACATCIBPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoOTH4YECKOro BOCIIUTAHMS:

LIECHHOCTHOI'O OTHOILIEHHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HaCJEAUI0, TOHUMAaHUs 3HAYEHU XUMUYECKON HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH  BJIaJeTh  JOCTOBEpHOM  HMH(OpManuend o nepeaoBbIX
NOCTHKEHUAX U OTKPBITUAX MUPOBOU U OTCYECTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTH B
Hay4HbIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHUS:

NPEACTaBICHUS O COIMATLHBIX HOPMaX M MPaBUIIAX MEKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJIE3HOH, y4eOHO-
UCCIICIOBATEIILCKOM, TBOPYECKOW M JPYIMX BHUAAX JCSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JCSTEIBHOCTH  TNPH  BBIIIOJHEHWHM  y4YEOHBIX,
TI03HABATENIbHBIX 3a/1a4, BBITIOJTHCHUU XUMHUECKUX IKCIICPUMEHTOB, CO3JaHUN YUCOHBIX
MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHUIO M B3aWMOIIOMOIIM B TIPOILIECCE ITON
y4eOHOH NeATENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE TOBEACHUE W TOCTYIKU CBOMX
TOBApHINEH C TO3UIUM HPABCTBEHHBIX W IPABOBBIX HOPM C YYE€TOM OCO3HAHHUSI
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 IO3HAHMS:

MHUPOBO33PEHUYCCKMX MPEACTABICHUIA O BEIIECTBE W XHMHUYECKOH peakiuw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U COCTABJISIFOIIMNX OCHOBY
IUI TIOHUMAHHs CYIIHOCTH HAy4YHOH KapTHHBI MHpa, MPEACTaBICHHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI, B3AUMOCBS3SAX YeJI0BEKa C MPUPOTHON Cpeaoi, O
POJIM XUMHH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;
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[I03HABATEJIbHBIX MOTHBOB, HAIpPaBJICHHBIX HA IOJYYEHUWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHS HA0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HAaBaTeNbHOWU, MHGOPMAIMOHHOW M YHUTATENbCKOW KYJIbTYphl, B TOM YHCIE
HABBIKOB CAaMOCTOSITENIbHON pabOThI ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATYPOid,
JOCTYIHBIMU TEXHUYECKMMH CPEACTBAMU NH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOYYEeHUI0O U [O3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K CaMO0Opa30BaHUIO, MPOSKTHOW M UCCIIEOBATEIBCKOMN AeSITEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HamlpaBJI€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) popMupoBaHUs KYJbTYPbI 3[10POBbSI:

OCO3HaHMUS LEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOULICHHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 370POBBIM 00pa3 *U3HHU, OCO3HAHUSA MMOCIEACTBUI U HENPUATHUS BPEIHBIX
OpUBBIYEK (YyHOTpPeOJEHHUS] aJKOToJis, HApKOTUKOB, KypeHHus), HeoOXOJuMOCTU
coOIoIcHNs MpaBuil OE30MaCHOCTH MpU OOpaIICHUHM C XUMHUYECKHMMH BELIECTBAMHU
B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOTr0 BOCIUTAHUS

UHTEepeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U TpyJa pasiudHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYAOBOH AESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUHM MO0 XUMHUHU, OCO3HAHHOTO BbIOOpA MHAMBUIYAJIBHON
TPACKTOPUH MPOJODKEHHS OOpa3oBaHHs C€ Y4YETOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTH K XHMMHH, OOILECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHElHON
npo(heCCUOHATBHON NI€ATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJlanTHPOBATHCA B MPO(DeCcCHOHAIBHOM cperie;

6) PIKOJIOrHYECKOro BOCIIMTAHMS

AKOJIOTMYECKH 11€71eCO00pa3HOT0 OTHOIIEHUSI K MPUPOE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUS IIEHHOCTU 3JI0POBOTO U 0€30MacHOTO
oOpaza J>KWM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUECKOMY
U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHMS IIEHHOCTH COOJIIOJACHUS MpaBUil 0€30MaCHOIO
MOBEJICHUS TIpU PabOTeE C BEIIECTBAMHU, & TAKXKE B CUTYaIIUSIX, YTPOKAIOIIUX 37I0POBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUSA, TOJy4YaeMble NPU HU3YYCHUH XUMHUU, IS
pelLIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEW IPUPOLHOM CPENOMW, MOBBILIECHUS YPOBHS
AKOJIOTMYECKOH KYJIBTYPhI, 0CO3HAHUS TJI00ATBLHOTO XapaKTepa dKOJIOTHYECKUX TPoOIeM
Y IIyTE€N UX PEUIEHUs] TOCPEACTBOM METOJIOB XHUMUHU;

3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B COCTaB€  METANpPEIMETHBIX  pE3yJbTaTOB  BBIACISIIOT  3HAYUMBbIC
Uit GOPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE MOHATUS (3aKOH, TEOPHUsl, PUHILIHUII,
runoresa, GakT, CUCTeMa, IPOIeCC, IKCIEPUMEHT U IPYTOe), KOTOPhIE UCIOIb3YIOTCS
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B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUU U3 ITUX
npeaMeToB (opMUpOBaTh MPEJCTABICHUE O IEJIOCTHOM HAay4yHOM KapTUHE MHpA,
W YHUBEpcaJbHble y4deOHble JEHCTBUA (IO3HABaTElIbHbIE, KOMMYHHUKAaTHUBHBIE,
PEryJISTUBHBIE), KOTOpbIE o0ecreunBaroT dbopMupoBanue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TJITAHUPOBAHUIO U OCYIIECTBICHUIO YUYCOHOM NeATEeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe NeiiCTBHUS
ba3oBble JJoruueckue aeiicTBUA:

YMEHHUE HUCIIOJIb30BATh MPUEMBI JOTHUYECKOTO MBIIUIEHUS NPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICT XUMHUYECKUX TOHATHUN (BBIASISATh HMX XapaKTEpHBIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBS3b C JIPYTMMHU TOHSITHSMH), MCIOJb30BATh MOHATHS IS
0OBSICHEHUS OTIEIBHBIX (PAaKTOB M SIBJIICHHM, BBIOMpPATh OCHOBAHUS M KPUTEPHUU IS
KJIaccu(pUKAIMd XHMHYECKUX BEIISCCTB M XHMHYECKHX PEaKIUi, YCTaHABIUBAThH
MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIY OOBEKTaMH H3Y4YEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIC, NE€IYKTUBHBIC, IO AHAJIOTMH), MPOBOJUTH BHIBOJbI U
3aKJIIOYCHUS;

YMEHUE TPUMEHATh B TMPOIECCEe IO3HAHUS TMOHATUS  (MPEAMETHBIE U
METaNpeIMETHBIC), CUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIIOIb3yeMble B XHUMUH,
mpeoOpa3oBbIBATh IIMPOKO MPHUMEHSEMBIC B XHMHH MOJCIBHBIC IPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (popMysia U ypaBHEHUE XUMUYECKON
peakIuu — MpU PeIIeHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C YYETOM ITHUX MOJCJIbHBIX
MPEJICTABIICHUI BBISBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4YaeMbIX
O0OBEKTOB — XHUMHYECKHUX BEHIECTB M XUMHUYECKUX PEAKIHUM, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBA3M W TMPOTHBOPEUYUS B HU3YUAEMBIX
rpoleccax u sIBICHUSX.

ba3oBble ucciieqoBarebCKue 1eiCTBUA:

YMEHUE HCIOJIb30BaTh IIOCTABJIEHHbIE BONPOCHI B KayecTBE WHCTPYMEHTa
MO3HAHUA, & TAK)KE€ B KayeCTBE OCHOBBI JIJIsi (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

NpUOOpEeTEeHUEe OmbiTa MO IUIAHMPOBAHUIO, OPraHMU3allMM U  TMPOBEIEHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, yMEHHE HAOII0OAATh 32 XOJIOM IIPOIEcca, CAMOCTOSITETbHO
IPOrHO3UPOBATH €r0 pe3yJbTaT, (HOPMYIUPOBATH 000OIIEHHS U BBIBOIbI IO pe3yJIbTaTaM
IPOBEJICHHOT'O OMBITA, UCCIEI0BAHUS, COCTABIATh OTUET O MPOCIaHHON padoTe.

Pab6ora ¢ undpopmanmeii:

yMEHUE BEIOMPATh, aHATU3UPOBATH M MHTEPIIPETUPOBATH WH(HOPMAITHIO PA3THIHBIX
BUJIOB W (OpPM TNpPEACTABICHUS, TOJYyYaeMYyI0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-
NoMmyJisipHasi JIUTepaTypa XUMUYECKOTO COAEpKaHHUs, CIIPABOYHbIE MOCOOHUS, PECYPCHI
WNurepHera), KpPUTUYECKHM  OLIEHHUBATh MPOTUBOPEUYMBYID U  HEJOCTOBEPHYIO
uHdopMaIuio;
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yMEHHE MPHUMEHITh pPa3jIMyHbIe METOJAbl U 3alpoChl MpPU TMOUCKE U OTOOpE
MH(GOPMAIIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JJIs BHIMIOTHEHUS YUYEOHBIX U
MO3HABATENbHBIX 3a7a4 OINpPEACIIEHHOTO0 THUIa, MPHOOpETEeHUE OmbITa B 00JIACTH
WCIIONIb30BaHUsl  MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,  OBJaJICHUE
KyJbTYPOH aKTUBHOTO UCTIOJIB30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM, CAMOCTOSTEIIHHO
BBIOMpATh ONTHUMAIBbHYIO (GOpMy MpeAcTaBiIeHUs HHPOpPMAIMK W WILIIOCTPUPOBATDH
pelaeMble 331a4u HECIOKHBIMU CXEMaMHU, JuarpaMmmMamu, IpyrumMu popMmamu rpaduku
1 MX KOMOUHAIIUSIMH;

YyMEHHE  HUCIOJIb30BaTh M aHaIU3UpoBaTb B Tpolecce  y4eOHOM
U HCCIEN0BATENbCKON JESATENIBHOCTH HMH(OPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY KArOIIel MPUPOIHOI cpeapl.

KoMMmyHuKaTMBHBIE YHUBepPCAaJbHbIe Y4yeOHbIE eiCTBUS:

YMEHHE 3aJlaBaTh BOIPOCHI (B X0/€ auaiiora u (WiM) AUCKYCCHUM) MO CYIIECTBY
o0cyknaeMoi TeMbl, (POPMYIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBITIOJIHEHUS
MPEUTOKEHHON 3a/1a4u;

MPUOOPETEHUE OIbITA MPE3CHTAIIMA PE3YJIbTATOB BBHITIOJHCHUS XUMHUYECKOTO
AKCIEpUMEHTa (1abopaTOpPHOrO OIbITa, Ja0OpPAaTOPHOM pabOThl MO MCCIEAOBAHUIO
CBOWMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM €O CBEPCTHHKAMHM I103HABATEIBHOU U
HCCIIEIOBATENIbCKON JIEATEILHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
y4eTa OOIIUX MHTEPECOB U COTJIaCOBaHMS MO3UIUN (00CYX IeHUs, 0OMEH MHEHUSIMU,
«MO3TOBBIE TITYPMbD», KOOPJIWHAIIAS COBMECTHBIX JEHCTBHM, ONpeNeIeHHe KPUTESPUECB
0 OIIEHKE Ka4eCTBa BHITIOJHEHHOMN pabOTHI U APYTHE);

PeryisiTuBHBIC YHHBEPCAJIbHbIEC Y4eOHbIEC NeHCTBUA:

YMEHHE CaMOCTOSTEIBHO OMNPEACIATh LEAd JIEATECIIBHOCTH, IUIAHUPOBATH,
OCYLIECTBJISATh, KOHTPOJHUPOBATH M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
JesITeIbHOCTh, BBIOMpaTh Haubosiee 3(PPEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
[I03HABATEIBHBIX  3a7ay, CaMOCTOSTEIBbHO  COCTAaBIATHL MM  KOPPEKTUPOBATH
IIPEJIOKEHHBIM aJTOPUTM JIEUCTBUM NPU BBINOJHEHUN 33aJaHUN C YYETOM IOJIYYCHUS
HOBBIX 3HAHMI 00 u3y4yaeMbIX OOBEKTaX — BEIIeCTBAX W pEaKlUMsX, OICHUBATH
COOTBETCTBHUE IOJNYYCHHOTO DPE3yibTaTa 3asBICHHOW €U, YMEHUE HUCIIOIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IIpeiaracMble B YCIOBUHU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeaMeTHBIX pe3ybTaTOB MO OCBOEHUIO 00S3aTEBHOTO COJEp KaHUs,
YCTaHOBJICHHOTO JIaHHOM (henepanbHON pabouell mporpaMMoil, BeIIEISAIOT: OCBOCHHbIE
0o0y4YarouMMUCsl Hay4YHbIe 3HAHUS, YMEHHSI U CIIOCOOBI NEUCTBUM, crienuPUUecKue s
peIMETHON 00J1acT « XUMHUSD», BUJIBI JESTEIBHOCTH 110 MOTYUYEHUIO0 HOBOT'O 3HAHUS, €TO
UHTEpPIpETalry, MPeoOpa3oBaHUI0 U NMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX W HOBBIX
CUTYaIUsX.
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K konmy oOyuenuss B 8 kJjacce y oOydaromerocss OyayT chopMHpOBaHbBI
CIEAYIOUIUE TPEAMETHBIE PE3YIBTAThI IO XUMHH:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TMOHSATHUI: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OMHOPOJHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKYJSIpHAs Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHASI MAacca, MaccoBasi J0JI1 XUMHUYECKOIO 3JIEMEHTA
B COCIUMHEHUH, MOJSIPHBIA  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPUIIATEIIbHOCTh, CTETICHb OKUCIICHUSI, XUMUYECKas peakius, Kiaccupuranus
peaKuuii: peakuuyu COCAUHEHHUS, PEaKIMK Pa3JI0KEHUS, PEaKIIMU 3aMELICHUs, peaKIun
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKIINH, TEeIJIOBOM 3((PeKT peakiuu, siapo aroma,
AJIEKTPOHHBIN CIIOM aToma, aToMHasi OpOWTalb, paguyc aToMa, XUMHYECKas CBS3b,
NOJISIpHAs W HEMOJSpHAs KOBAJIECHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHHOH,
pacTBOp, MaccoBas J10JIs BellecTBa (MPOIICHTHAs! KOHIIEHTPAIIHsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUN U MPUMEHSTH 3TU
TIOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XHWMHYECKYI0 CHUMBOJIMKY IS COCTaBJ€HHS (OpMysl BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIUI;

OTIpEeeNATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTECTICHD
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K
OMpENEIeHHOMY KJacCy CO€IMHEHUA 1o ¢GopMmyaaMm, BHJI XHUMHYECKOW CBA3M
(KoBaJICHTHAsl U MOHHASA) B HEOPTaHUUYECKUX COCTUHEHUSX;

packpbiBaTh cMbICH [leproanueckoro 3akoHa /[.1. MenneneeBa: 1eMOHCTPUPOBATH
NOHUMAHHE MEPUOJNYECKON 3aBHCUMOCTH CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT HX
noyioxkeHuss B llepuogudeckoil cucTeMe, 3aKOHOB COXPAaHEHMSI MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHA ABOTraJipo; OMUCHIBATh U
xapakTepu3oBaTh TaOnuuHyro Qopmy Ilepuoanueckoil cUCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noArpynmna (A-rpynma)»y U «mnodoyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIINME TMEPHOJBI, COOTHOCUTh 00O03HAUYCHUS,
KOTOpbIe UMetoTcs B Tabnuie «llepuonnueckas cucrema xuMudeckux 3yeMenToB J[. 1.
MenneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHWMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsil sjipa, 00Illee YUCIO AIEKTPOHOB M paclpesesieHHe UX M0
AIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh ~ XMUMHYECKUE  DJEMEHTHI, HEOPraHWYEeCKHWE  BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy W COCTaBy Y4YacTBYIOUIMX B PEAKLIHUM BEMIECTB, IO
TerioBoMy 3P HEKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEUIECTB PA3TUYHBIX
KJIaCCOB,  MOATBEp)KJas  ONHWCAHWUE NPUMEpPaMHU  MOJEKYJSIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX;
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BBIUUCTISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa M0 (OopMyJie COeIUHEHUS, MACCOBYIO JIOIIO
BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKInu;

MPUMEHSTh OCHOBHBIE OTNIEPALINY MBICIUTEIBHOMN 1€ATEIbHOCTH — aHAIN3 U CUHTES,
CpaBHEHHE, 00OOIIEHNEe, CHCTEMAaTU3allNI0, KIACCHU(PHUKAIUIO, BBIABICHUE MPUYMHHO-
CJIEICTBEHHBIX CBS3€H — JIJI1 M3Y4YEHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIIUM,
€CTECTBEHHO-HAYYHBIE METO/IbI MTO3HAHUS — HAOJI0/IEHUE, U3MEPEHHE, MOJEIUPOBAHHE,
HKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN);

CJIeIoBaTh MpaBWJIaM TI0JIb30BaHUS XUMUYECKOM TMOCyA0H U J1ab0paTopHbIM
o0opy/soBaHMEM, a TakXKe MpaBWJaM OOpAaIIeHUS C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSIMU TI0 BBITIOJHEHUIO JTJA0OPATOPHBIX XUMHUECKUX OMBITOB I10 MOJIYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJIa M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C OIPENEICHHON MacCOBOM J10JIel paCTBOPEHHOTO BELIECTBA, JIAHUPOBATh U
OPOBOJUTh XUMHMYECKHUE HKCHEPUMEHTHI 0 pPACHO3HaBAaHUIO PACTBOPOB MIEJIOUEH U
KHUCJIOT C MOMOUIBI0O UHAUKATOPOB (TakMmyc, (heHonTanenH, METUIIOPAHXK U IPYTHE).

K xoHmy oOyuenuss B 9 kiacce y oOywaromerocss OyayT chopMUpOBaHbI
CJIEIIOILME IPEAMETHBIE PE3YJIBTATHI IO XUMUU:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MTOHATUI: XUMUYECKUI JIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHUWS, XUMHUYECKas peaklus, XUMHUYEcKas
CBA3b, TEIIOBOM 3((EKT peakiu, MOJb, MOJIIPHBI 00BEM, pacTBOP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAass AHUCCOLMAlMs, pPEeaKIuu HOHHOrO OOMeHa,
KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTHMbIE pEaKIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKLINN, OKUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHUE
U BOCCTaHOBJIEHHE, aJUIOTpONHsi, aM(pOTEpHOCTb, XMMHUYECKas CBs3b (KOBaJIEHTHas,
MOHHAs, METAJUIMYecKas), KpUCTaInyecKasi penieTka, KOppo3us METaJlIOB, CILIABBI,
CKOPOCTh XHMHMYECKOM peaklMH, MpeaeibHo nonyctumas KoHueHrpamusa [IJK
BELIECTBA;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMUMUYECKHUX MOHATUNA U IPUMEHSTh 3TH
MTOHATUS ITPU ONMCAHNUHU BEIIECTB U UX MPEBPALLECHUN;

MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIi COCTaBJICHHS (OPMYJ BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUN;

OMpenensaTh BaJE€HTHOCTb M CTENEHb OKHUCJICHUS XUMHUYECKUX HJIEMEHTOB
B COEAMHEHMSX Pa3JIMYHOIO COCTaBa, NMPUHAJIEKHOCTH BEIIECTB K ONPEACICHHOMY
KJIacCy coeAuHEeHud mno ¢opmysaMm, BUI XUMUYECKOM CBSI3M (KOBAJIEHTHAs, MOHHAs,
METa/NInYecKasi) B HEOPraHWYECKHX COCIMHEHMSIX, 3aps]l HOHAa [0 XHWMHYECKOU
dopmyrie, xapakTep Cpelbl B BOJIHBIX PacTBOpax HEOPTraHUYECKHX COCIUHEHUH, THII
KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBath  cmbicn  Ilepuonmueckoro  3akona .M.  MeHnneneeBa u
J€MOHCTPUPOBATH €r0 MOHMMAaHKE: OMUCHIBATh U XapaKTEPU30BaATh TAOIMYHYIO POpMY
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[Tepnomnueckold CHUCTEMBI XMMHYECKHX OJJICMEHTOB: pPa3iu4aTh IOHSITHS «TJIaBHAs
noarpynmna (A-rpynma)» U «mnobounas noarpynna (b-rpymnma)», Manbie W OoJbIINE
NEPHUOJIbI, COOTHOCUTh 0003HAUEHHUS, KOTOPhIE UMEIOTCA B MEPUOJUYECKON TalnuIle, C
YUCJIOBBIMU XaPAKTEPUCTHKAMU CTPOCHHSI aTOMOB XHMHYECKHX AJIEMEHTOB (COCTaB U
3apAan sapa, 00IIee YUCIIO AJIEKTPOHOB U PACHIPECICHUE UX MO0 AJEKTPOHHBIM CJIOSIM),
OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB JIEMEHTOB M UX COSTMHEHUN
B IIpejieiax MaJIbIX MEPUO/IOB U IIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KJacCU(UIUPOBATh  XMMUYECKHME  DJIEMEHTHI, HEOPraHUYeCKUEe  BEIIEeCTBA,
XUMUYECKUE peakuuu (M0 YUCIYy M COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB,
10 TEII0BOMY A (PEKTy, 0 UBMEHEHHIO CTETICHEH OKUCIIEHUSI XUMHUUECKUX JIIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIKME M ClEHUPUUYECKUE XUMUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXkasi OMHCAHUE MPUMEPAMU MOJEKYJSPHBIX
Y MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

COCTABJISITh YPaBHEHUS JIJIEKTPOJIUTHUYECKON JTUCCOIMAIIMU KHUCIOT, IIeJIouen
U COJICH, TIOJIHBIE W COKpAIlleHHbIC YPAaBHEHUS pPEaklUii MOHHOrO OOMEHa, ypaBHEHUS
PEeaKIHii, TOTBEPKAAFOIINX CYIIECTBOBAHNE TCHETHUYECCKOM CBSI3U MEXK/y BEIIECTBAMHM
Pa3INYHBIX KIIACCOB;

PacCKphIBaTh CYIIHOCTh OKUCINTEILHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA MTOCPEACTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajiaHca dTHX PeaKInii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHMS, BO3SMOKHOCTH
IPOTEKAHUS XUMHUYECKHUX MPEBPAIICHHUI B Pa3IMUYHBIX yCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIbHYIO MOJEKYJSIPHYIO M MOJSPHYI0 MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JEMEHTA MO (GopMysie COCAUHEHHS, MACCOBYIO OO
BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIINN;

coOo/IaTh TpaBWjIa TIOJB30BAHHMS XHMHUYECKOW TIOCYJA0H U J1ab0paToOpHBIM
o0opymoBaHWEM, a TakK)Ke MpaBHJIa OOpPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB IO MOJIYYSHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aMMHUAKa U YTIJIEKKUCIIOTO ra3a);

MPOBOJIUTh PEAKIMM, TOATBEPKIAIOININE KAYeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB: PACTIO3HABATH OIBITHBIM ITyTEM XJIOPUIOPOMUSI -, MOAH -, KapOoHaT-, Gocdat-
, CHJIMKaT-, CyJib(]ar-, THIPOKCUA-HOHBI, KATHOHBI aMMOHHS W HWOHBI H3YYCHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

PUMEHSTH OCHOBHBIC OTICPAIlMH MBICITUTEIILHON ACATEIBPHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHUE, OOOOIIECHHE, CHUCTEeMAaTU3allii0, BBISBICHUE MNPUYMHHO-CIICICTBEHHBIX
CBSI3€M — I HU3YYEHUsS] CBOMCTB BEIIECTB W XMMHUYECKUX PEAKLUN, €CTECTBEHHO-
HAyYHBIE METOJIbI TIO3HAHUS — HAOJIIOICHHE, H3MEPCHHUE, MOJICTUPOBAHNE, SKCTICPUMEHT
(peasibHBIM 1 MBICIICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
HaunmenoBanue
No KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
pa3zieiioB U TEM Coneprxanne o0ydeHus
n/m 4acoB 00y4aromuxcst

y4eOHOT0 npeaMeTa

HepBOHaqaanue XHUMHUYECCKHUE NIOHATHUA

1.1 | Xumus — BakHas 2
o0iacTb
€CTECTBO3HAHUS
Y IPAKTUYECKOU
NeSATeTbHOCTH
YeJIoBeKa

[Ipenmer xumuun. Posb XuMuH B )KU3HU
YyesioBeka. XUMUS B CUCTEME HayK.

Tena u BemecTa. u3nyeckue CBOMCTBA
BEIIECTB. ATpEeraTHOE COCTOSTHUE
BemiecTB. [loHsgTHE 0 METOTAX TO3HAHUS
B XMMUH. UHCTBIE BEIIECTBA U CMECH.
CniocoOsI pa3iesieHust CMeCeil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XUMHYECKOU MOCYI0M,

C npaBujiaMu paboThI B 1a00paTopuu

U IpUeMaMH 00palleHus ¢
1abopaTopHBIM 000PYOBAHUEM.
dusnveckue CBOMCTBa 00Pa3IOB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB

1 HEMETAJIOB.

Crnioco0nI pazzieneHus cMeceit
(bunpTpOBaHKE, BEIIAPUBAHUE,
JTUCTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICII N3y4aeMBbIX IOHITHUH.
PackpsbIBaTh poib XUMHUM B IPUPOJIE

Y KW3HU YEJIOBEKA, €€ CBA3b C APYTUMU
HayKaMH.

PaznuuaTh uncThIC BEIIeCTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOJAHBIE CMECH.
Paznuyath pusnyeckue 1 XUuMUUYECKHE
SIBJICHUS.

CnenoBath aaropuTMam UCHOJIb30BAHUS
3KCIIEPUMEHTAIBHBIX METOJIOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
Haobro1aTe 1 onuceIBaTh OOBEKTHI

IIPU MMPOBEJICHUH JIEMOHCTPALIUI

1 JJaOOPaTOPHBIX OMBITOB MO U3YUCHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JeIIeHUs] CMECEH BEILIECTB.
[TpoBOAUTE XUMUYECKUN SKCIIEPUMEHT
NIpU pa3AeieHuu cMecer (Ha mpumepe
OYKCTKHU MTOBAPEHHOM COJIM) B XOJI€
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Jlabopamophvie onvimul:

N3yuenune u onucanne GU3NIECKUX
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuenue cnocoO0B pa3iesieHns cMecei
(C TOMOIIIBIO MarHUTA).

Ipaxmuueckue pabomuwi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U IIPUEMBI 00pallieHus ¢ J1ab0paTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cMmeceit (Ha mpuMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

pakTuYeckoi padoTsr No 2.

CrnenoBath nmpaBuiiaM MOJIb30BaAHUSA
XUMHUYECKOH MOCy10i 1 1ab0paTOpPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpalleHus: ¢ XkMUYECKIMH BEIIeCTBAMH
B COOTBETCTBUU C UHCTPYKIIUEH

IIPU BHITIOJTHEHU U MTPAKTUYECKOU

pabotel Ne 1.

BricTpanBaTh pa3BepHyThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOi

Ha UHGOPMAIIHNIO U3 yUeOHUKA

U CIPAaBOYHBIX MAaTEPUAIIOB, PAMOTHO
VICII0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
anmnapar Kypca XuMuu

1.2.

BemiecTBa
U XUMUYECKUE
peaKkImu

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE
aneMeHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClI0KHbIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumnueckas popmyia. BareHTHOCTB
aTOMOB XMMUYECKUX 3JIEMEHTOB.
3aKOH MTOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHTENIbHAS aTOMHAas Macca.
OTHOCHUTENBHAS MOJIEKYJISIpPHAS Macca.
MaccoBasi 105151 XMMHUYECKOT'0 JJIEMEHTA
B COCIMHECHUH.

OmnpenensiTh MPU3HAKH XUMUYECKUX
peakuui, yciaoBUs UX MPOTEKaHMUSL.
OOBACHATH CYITHOCTh (PU3UUECKUX

Y XUMUYECKUX SIBICHUN C TOUKH 3PEHUS
aTOMHO-MOJICKYJIIPHOTO yUEHHUSI.
KnaccudunupoBats XumMuueckue
peakiuu (1o YUCITy U COCTaBY
pearupyronmx 1 o0pa3yronmxcs
BEIIIECTB).

Cocransatb GOpMyJIbl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTHU | OTIPEIETISTh
BaJICHTHOCTH 1O (hOpMyJiaM BEUIECTB.
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KonnuectBo BemectBa. Moub. MossipHas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKClIa CTPYKTYPHBIX €AUHUIL BEILIECTRA.
PacueTst mo hopmynamM XUMHYECKIX
COCUHEHHUM.

dusndecKre 1 XUMHUICCKHEC SBIICHHS.
XuMUYecKas peakiys U ee MpU3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHHUS.
Kiaccudukanys XuMHUYeCKUX peaKIuit
(coenuHeHUs, pa3I0KEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusndeckrue CBOMCTBAa 00pa3IloB
HEOPTaHUYECKUX BEIICCTB — METAJIJIOB

1 HEMETaJJIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue sBiIeHUS (TJIaBJICHUE BOCKA,
TassHUE JIbJIa, pACTHPAHKE caxapa

B CTYIIKE, KUTICHUE U KOHACHCAIIHS
BOJIbI).

XWMHYECKHE SBICHHS (TOPESHUE CBEUH,
MIPOKAJIMBAHUE METHOM IIPOBOJIOKH,
B3aMMOJICHCTBHUE COJIBI HITH Mejla

C COJISIHOW KHUCIJIOTOM).

Hab6nronenune mpu3HakoB MPOTEKAHUS

PaccraBnars kordGurmeHTsI

B YPABHEHUSIX XUMUYECKHUX PEAKIIUMA.
Habnronats u onuckiBaTh 00BEKTHI

P MPOBEJICHUU JIEMOHCTpAIUi

U 1Ta0OPATOPHBIX OMBITOB.

[IpoBoaUTh BhIYUCIIECHHUS 11O (hOpMYyJIaM
XUMHUYECKUX COCUHEHUN U YPaBHEHUSIM
XUMHUYECKUX PEaAKIIHi.

[IpuMEHATH €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM YHCIIE
Ha0JII0IeHNE, MOIETTUPOBAHUE,
DKCIIEPUMEHT U OCHOBHBIE OIlepalin
MBICITUTEIBHOMN AESTEIbHOCTH
(cpaBHeHue, KIaccudukanms)
BricTpauBath pa3BepHyThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pasiokeHue
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCJIOTHI C XJIOPUJIOM Oapusi, MOTyYeHUe
U paznoxeHue ruapokcuaa meau (1)
MIpU HarpeBaHUM, B3aUMOJICUCTBUE
*xeiesa ¢ pactBopom cos meau (I1).
OMBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MaCCHhI.

Jlabopamophvie onvimeoi:

Co3paanue Mojienen MOJIEKyJT
(ILIapoCTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIESCTB —
METAJIJIOB U HEMETAILIOB.
Habmronenue ¢puznyeckux (MaaBjieHUe
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropenue cBeuu, NpOKaJIMBaHUE METHOU
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKAHUST XUMUYECKUX PEAKITHMA
Pa3HbBIX THUIIOB.

Bviuucnenus:

OTHOCHUTEJIBHOU MOJIEKYJIIPHOU MacChl
BEILIECTB, MOJISIPHOU MacCChl, MacChl

BEIICCTB, MAaCChl 1 KOJINMYCCTBA BCIICCTBA,

MacCOBOM JJOJIM XUMUYECKOIO 3JIEMEHTA
1o popMyJie COeTUHEHUS;
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10 YPAaBHEHUSIM XUMUYECKUX PEAKIIAM:
KOJINYECTBA, MaCChl BELIECTBA

I10 U3BECTHOMY KOJIUYECTBY, Macce
pEeareHToB UK IPOLYKTOB PEaKLIUH

Hroro no pazgeny

10

Baxneimmne NpEeaACTABUTEIN HCOPraHUICCKUX BEIIECTB

2.1

Bo3znyx. Kucnopo.
[loagaTue
00 oKcHIax

3

Bosnyx — cmeck razos. Coctas Bo3ayXxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. HaxoxieHne kucnopoaa

B IIpupoie, pu3nueckue 1 XUMUIECKUE
cBoMcTBa (peakuuu ropenusi). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoOsl
MOJTYUYEHHUsI KUCIIOPO/ia B TabopaTopuu
U TIPOMBITIIEHHOCTH. KpyroBopoT
Kucaopoaa B mpupoze. O30H —
aJUIOTpOTHAs MO (DUKALIMS KUCIOPOa.
TennoBoi 3¢ heKT XUMHUUECKOU peaKIn,
TEPMOXUMHUUYECKUE YPABHEHHUSI, DK30-

Y DHJIOTEPMUYECKHUE peakiuu. TomIuBo:
yroJib U METaH. 3arpsi3sHEHNE BO3AyXa,
yYCUJICHHE MapHUKOBOTO 3(dekTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpeiesieHrne CoJIepKaHus
KHCIIOPOJIa B BO3/IyX€

[Toyuyenue, cobupanue, pacrio3HaBaHHe

Hcnonp3oBaTh XUMHUUECKYIO CHMBOJIUKY
JUISL COCTaBJIEHUs (POPMYJT BELLIECTB,
MOJICKYJIAPHBIX YPaBHEHUH XUMHUYECKHIX
peakuuii ¢ yyacTueM KUCIopoia.
XapakTepu3oBaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NUECKHE U XUMHUECKHE
CBOICTBa KMCIIOPO/a, CIOCOOBI €ro
NOJTyYeHUs], MPUMEHEHHE U 3HaYCHHE
B IIPUPOJIE U )KU3HU YeTIOBEKA.
CpaBHUBATH peaKIIuy TOPCHHUS

Y MEJJICHHOTO OKHUCIJICHUSI.
OOBACHATH CYIIHOCTh IKOJIOTHYECKUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath mpaBuiam 6€30macHOM
paboThI B TabopaTopuu

IIPU UCTIOJIE30BAHNU XUMUYECKOM
nocyzAbl U1 000pYyI0OBaHUS, a TAaK¥Ke
paBuiIaM 00paIeHus C TOPIOYNMU
BEIIECTBAMH.

[1nanrpoBaTh U OCYILIECTBIISATH
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Y U3YUYEHHE CBOMCTB KUCIOPOA.
Hab6nronenue B3anMoieCcTBUS BEIIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUSI TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3znHakomiieHHe ¢ 00pa3iiaMu OKCUIOB

Y OIHCAHUE X CBOMCTB.
Ilpaxmuueckas paboma:.

Ne 3. [lonyuyenue u cobupanue
KHUCJIOPO/1a, U3YUYECHHUE €T0 CBOMCTB.
Bviuucnenus:

MOJIEKYJISIPHOM MacChl KHCIOpOAa U
030HA Ha OCHOBAHUU aTOMHOW MAaCCBI
XUMHYECKOTO AJIEMEHTA;

KOJINYE€CTBA, MACChI BEIIECTBA

110 YPAaBHEHUSIM XUMHUUECKUX PEaKIil

Ha MIPaKTHUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM
SKCIIEPUMEHTA NPU IPOBEICHUU
Ja00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHLI.

Bpruucasate KOJIMYECTBO BEMIECTBA,
o0beM raza o popmyiam.

YyacTBOBaTh B COBMECTHOM paboTe

B ITpyIIIIE.

BricTpanBaTh pa3BepHyThIE MMCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
arnmnapar Kypca XUMUuu

2.2

Bonopon. Ionstue
0 KUCJIOTaxX U COMSIX

Bonopoxn — anemeHT u npocTtoe
BemiecTBo. HaxoxaeHnue Bogopoaa

B IpuUpojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
noxyueHus. KucimoTsl u comnu.
MonsipHbiii 00beM razoB. PacueTsl

10 XUMUYECKUM YPABHEHUSIM.
XumuuecKkuii IKCnepumenm:
Llemoncmpayuu:

[Tomyuenue, cobupanue

PackpbIBaTh CMBIC N3y4aeMbIX HOHSATHMA
Y IPUMEHSITh 3TU MOHATHS IIPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nYecKre 1 XuMUYEeCKre CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOJy4YeHus,
IPUMEHEHHUE.

Cob6upath mpuOOp s MOTYUEHUS
BOZOPO/A.

Hcnonbs30BaTh XUMHYECKYHO CUMBOJIUKY
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U pacrno3HaBaHuE BOAOPO/IA.
B3aumopeiicTBue Boopoaa ¢ OKCUI0OM
menu (II).

JlabopamopHhuwiti onvim:
B3auMoencTBre KUCIOT ¢ METAJTIAMU.
Ilpakmuuecxas paboma.

No 4. TTonyuenue u cobupanuie BoJI0po/ia,
M3y4YE€HUE €T0 CBOUCTB.

Buviuucnenus:

o0BbeMa, KOJIMYECTBA BEIlleCTBa ra3a

10 €r0 U3BECTHOMY KOJIMUECTBY
BEI[ECTBA UJIN 00BEMY;

00BEMOB Ta30B 10 YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHa OOBbEMHBIX OTHOIIICHUM
ra3oB

JUTSL COCTaBJICHUST (DOPMYIT BEILIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUIECKIX
peakiuii ¢ yaacTueM BOJOpOa.
BoryncnsaTe MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Irasa,
Maccy BEIeCTBa.

[TpoBOUTH pacyeTsl IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
o0BbeMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKIIUH.

CrnenoBarh npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu

WCITOJIb30BAaHUN XUMHYECKOU TTOCY IBI

1 000pyI0BaHUs, a TAKKE MPABUIIAM
oOparieHus ¢ roplouuMH BEIIECTBAMU

B OBITY.

[InanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padboTe

B TpYIIIe

2.3

Bopa. PacTBopbl.
[HomgaTue
00 OCHOBaHUSX

duznueckue csoicTBa BOoAbl. Boia kak
pacTBOPUTEIIb. XUMUYECKUE CBOMCTBA
BO/JIbI.

PackppiBaTh CMBICIT H3y4aeMBbIX TIOHATUI
Y TIPUMEHSATH 3TH NIOHATHUS IPU ONIUCAHUUN
CBOMCTB BEIIECTB U UX MPEBPAILLICHUM.
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OcHoBaHus.

PactBopsl. Posis pacTBOpOB B mipupoie
U B J)KU3HU 4esioBeka. KpyroBopoT BOJIbI
B MPUPO/IC. 3arpsi3HEHUE TPUPOTHBIX

BoJI. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.

HacrileHnblie 1 HEHACKHIIICHHBIC
pacTBOpbL. PacTBOPUMOCTH BEIIECTB
B BoJie. MaccoBas 10J1 BEIeCTBa

B pacTBODE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BEMIECTB ¢ pa3IniHON
PacTBOPUMOCTBHIO.

BzaumojelicTBr€E BOJIbI C METaIJIaMM
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue paCTBOPOB KUCIIOT

Y 1IEJI0YEH C TIOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanne ocoOEHHOCTEN
PACTBOPEHUS BEIIECTB C Pa3IUYHOU
PacTBOPHUMOCTBHIO.

[TpuroroBnenre pacTBOpPOB

C ONPEACITCHHON MacCOBOM JOJIEH
PACTBOPEHHOI'O BEIIECTBA.
Ilpaxmuuecxas paboma

No 5. IIpuroroBiieHrE pacCTBOPOB

C OIPEAEIICHHON MacCOBOU JOJIEN

XapaktepusoBarb GU3NYECKUE

U XMMUYECKHE CBOMCTBA BOJIbI, €€ POJIb
KaK pacTBOPHUTEINS B IPUPOIHBIX
nporeccax.

CocTaBisTh ypaBHEHHSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBSCHATH CYIIHOCTD SKOJIOTHUECKUX
npo6JieM, CBSI3aHHBIX C 3arps3HEHUEM
TIPUPOJTHBIX BOJ, CIOCOOBI OYMCTKH BOIBI
OT IIPUMECEN, MEPHI 110 OXPAHE BOA

OT 3arps3HEHUSI.

[InanrpoBaTh ¥ OCYIIECTBISATH

Ha MPaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJIUTH HAOJIIOIEHUS,
JIeN1aTh BBIBOJIBI TI0 pe3yabTaTaM
HKCIEPUMEHTA IPU MPOBEICHUH
71a00paTOPHBIX ONBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaM 0€30MacHOM
paboThI B TabopaTopuu mpu
MCTIOJIb30BaHUHU XUMHUYECKOM TTOCYABI

U 000py10OBaHUS.

[TpoBOANTH BEIYUCIICHUS C TIPUMEHEHUEM
MOHSATHS «MaccoBas J0JIsl BEIIeCTBA

B PAcTBOPEY.

BricTpauBath pa3BepHyThle TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOU
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PacCTBOPEHHOT'O BEIIECTBA.
Buviuucnenus:

C MCIIOJIb30BAaHUEM ITOHITHS «MaccoBast
JIOJIs1 BEIIECTBA B pacCTBOPE»

Ha nHpOpMaIHIO U3 YUYCOHMKA

Y CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmnapar Kypca XUMUuHu

2.4

OCHOBHBIE KJIACCHI
HEOPTaHHYCCKUX
COCJTMHECHUN

Krnaccudukanus HeopraHn4ecKux
coequHeHuit. Oxcuapl. Kiaccugukanus
OKCHJIOB: C0JIe0Opa3ytolie (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIEC)

U HecoJieo0pasyrouiye.

Homenknatypa okcnioB. duznueckue
Y XMMHUYECKHE CBOMCTBA OKCU/IOB.
[TomyyeHne OKCHIIOB.

OcnoBanus. Kiaccudukanus ocHOBaHMIA:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[Tosrydenne oCHOBaHUM.

Kucnotsl. Knaccudukanuys Kucior.
Homenknatypa kucnor. dusnyeckue
Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H.H. bekerosa.
ITomy4yeHue KUcIor.

Conu. HomeHnkiatypa coneil.
DU3NIECKUE U XUMUYECKUE CBOMCTBA
conent. [lomyuyeHue coseil.
I'eneTnueckas CBs3b MEXIy KlIacCaMU
HEOPraHWYECKUX COCTMHEHUU.

Krnaccudunuposats uzydaemole
BEILECTBA I10 COCTABY U CBOMCTBAM.
CocTtaBiaTh GOpMYJIbl OKCUJOB, KUCIOT,
OCHOBAaHMM, COJIEH U Ha3bIBaTh UX

10 MEKTyHapOJHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIIMX XMMHYECKHX CBOMCTB
U3YUYEHHBIX KJIACCOB/TPYIII BEIECTB,

K KOTOPBIM OHH OTHOCSTCSI.

CocTaBisiTh MOJIEKYJISIPHBIE YPABHEHUS
peaKuuii, HJUTFOCTPUPYIOLIUX
XUMHUYECKHUE CBOICTBA U CITOCOOBI
MOJIyYEHUS BEIIECTB U3YUECHHBIX
KJIACCOB/TPYIIIIL, & TAKXKe
NOJITBEPKTAFOIIUX TEHETHUECKYIO
B3aMMOCBSI3b MEXy HUMHU.
[Ipon3BOANTE BEIYUCIECHUS

110 YPABHEHUSAM XUMUYECKUX PEAKLINN.
[TnanupoBaTh M OCYHIECTBISATH

Ha NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIIOIEHUS,
JIeNaTh BBIBOJIBI 110 PE3YJIBTATAM
HKCIIEPUMEHTA IPU TPOBEICHUU
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Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OO0pa3Iel HEOPTaHNYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Onpenenenue pacCTBOPOB KUCIIOT

Y IEJI0YEHN C MTOMOIIBIO WHIUKATOPOB.
N3ydenne B3auMOIEUCTBUS KUCIIOT

C METAJUIAMH, PEAKINNA HEUTPAITU3ALIHH.
BzaumopericTBre pactBopa CepHOU
KHCIIOTHI ¢ okcuaoMm menu (II).
ITosmyyeHne HepacTBOPUMBIX OCHOBAHUH.
BriTecHeHre 0JTHOTO MeTasIa APYruM
13 pacTBOpPA COJIU.

IIpakmuueckas paboma

Ne 6. Pemenue skciepruMeHTAIbHBIX
3aJ1a4 o TeMe «BakHeHIme Kiaccel
HEOPTaHUYECKUX COEAUHEHUI.
Bviuucnenus:

10 YPAaBHEHUSM XUMUYECKOW PEaKIUU:
KOJINYECTBa BEILIECTBA, 00bEMa, MAacChI
110 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BbeMy, Macce peareHToB

WJIU POJYKTOB PEAKIINU

71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
pabor.

Crnenoarth mpaBuiiam 0€30MaCHOM
paboThI B J1abopaTopuu

MIPU UCTIOJ30BaHUU XUMUYECKOU
MOCY/Ibl U 000PYI0BaHUS.

BricTpanBaTh pa3BepHyThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHPOPMALIMIO U3 yYeOHUKA

U CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHbBI TOHATUNHBIN
arnrmapar Kypca XuMHUH

Hroro no pasaeny:

15
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Ilepuoanuecknii 3axkoH u Ilepuognyeckas cucrema xumudeckux 3jaemMeHToB . M. MenaeseeBa. CTpoeHune aroMoB.
Xumnueckas cBsi3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3.1 | Ileproanyeckuii
3aKOH

u [lepnonnueckas
CUCTEMA
XUMHUYECKHUX
DJIEMEHTOB

Ctpoenue atoma

J1. 1. Menneneena.

4

[TepBbIie MOMIBITKY KiIaccupuKanum
XUMUYECKUX 3JEMEHTOB. [loHATHE

O IpYyIIax CXOAHBIX JIEMEHTOB
(1IeTIOYHbIE U 1IETOYHO3EMEIIbHbIE
METaJlIbl, TAJIOT€Hbl, UHEPTHBIE ra3bl).
DJeMEeHTbI, KOTOpbIE 00pa3yIoT
aMmdoTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
ITeprnonnueckut 3akoH. [lepuonnueckas
CUCTEMA XUMHUYECKUX DIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAsL (POPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemeHToB J[.1. Menaeneena. [leprobl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB IIEPHOJIa
Y TPYIIIIbI AJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. nektponsl. CTpoeHune
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX
20 XMMHYECKHUX AJIIEMEHTOB
ITeprnoauueckoit CUCTEMBI

.. MenneneeBa. XapaKTepUCTHKA
XUMHYECKOTO AJIEMEHTA

I10 €70 NOJIOKEeHUIO B Ileproanyeckoi
cucteme .M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS panyca

PackpbIBaTh CMBICI HEPUOIUUECKOTO
3aKOHa.

OnuceIBaTh CTPOSHUE TAOIUIIBI
«lTepnoanueckas cucTreMa XUMUYECKUX
anemeHToB /.M. MeHnaeneeBay.
MopnenupoBaThk CTPOECHHE aTOMa,
HDHEPreTUUECKUX YPOBHEU U TOAYPOBHEM
IIPU TOMOIIN PUCYHKOB, JIIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaguueckux GopMy.

[TosicHATh hU3NYECKUN CMBICIT
NOPSJIKOBOrO HOMEpa, HOMEPOB NEPHOa
Y TPYIIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUUYECKUE DJIEMEHTbI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KAJIbLIUN
U UX COCJMHEHUS IO TTOJI0KEHUIO

B [lepnonnueckont cucreme

J.1. Mennaeneena.

OOBACHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHE PAJINYyCOB
aTOMOB, 3JIEKTPOOTPUILIATEIbHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUI

B IIpeJiesiaX MajlbIX MEPHUOJIOB U TJIaBHBIX
MNOATPYIIL C YYETOM CTPOEHUSI UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJTUYECKUX U HEMETAITTUYECKUX
CBOMCTB MO TpynnaM U Mepuoam.
3nauenue [lepronnueckoro 3akoHa

u lleproanyueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJISl Pa3BUTHUS HAYKU U
npaktuky. [[.1. Mennenees — ydeHslit
U TPAKJAHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3anmoeiicTBrE THIpOKCH 1A IITHKA

C pacTBOpaMM KUCIIOT U LIETOYEH.
MopenupoBaHue CTPOCHUSI MOJIEKY
IIPY ITIOMOIIM PUCYHKOB, MOJENEN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMUYECKUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimol
O3HakomileHHE ¢ 00pa3liaMi METAJIOB
Y HEMETAJIOB

YyacTBOBaTh B COBMECTHOI paboTe

B [1ap€ WJIU TPYMIIE.

BricTpanBaTh pa3BepHyThIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha HHPOPMAIUIO U3 y9eOHUKA U APYTHX
VMCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XHUMHUYECKas CBS3b.
OXHuCIUTEIIBHO-
BOCCTAaHOBHUTEIbHBIC
peaxkuuu

Xumunueckas cBsa3b. KoBajeHTHas
(ToJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anieMeHTOB. MoHHas cBsa3b. CTEIeHb
okuciaeHust. OKUCINTEIBHO-
BOCCTAHOBUTEJIbHBIE peakiuu. [Iporecchl

PackpbIBaTh CMBICII N3y4aeMBbIX MOHATHUH.

OnpenensiTe BUJ XUMUYECKOH CBSI3H

B COCJIMHCHUH.

MonaenupoBaTh CTPOCHUE MOJIEKYJT
IIPU IOMOIIY PUCYHKOB, MOJIEJIEH,
AJEKTPOHHBIX U CTPYKTYPHBIX (GOPMYII.
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OKHUCJICHUS] 1 BOCCTAHOBJICHUS.
OKHCIUTENN U BOCCTAHOBUTEH.
XUMHYECKHUH HKCTIEPUMEHT: U3yUYEHUE
00pa3IioB BEIIECTB METAJIIIOB

Y HEMETAIIJIOB, B3aUMO/ICHCTBUE
TUIPOKCH/IA IIMHKA C pACTBOPaMU KUCIIOT
U TIEJI0OYEH, MPOBEACHHUE OIBITOB,
WJUTFOCTPHUPYIONTUX MPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUsI, COSTUHEHU).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OMnBITHI, WJUTIOCTPUPYIOLTUE TPUMEPHI
OKHCJIUTETHPHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonp30BaTh XUMHUYECKYHO CUMBOJIUKY
JUTSI COCTaBIICHUS (DOPMYIT BEIIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
Ornpenensite CTENEHb OKUCIEHUS aTOMOB
XUMUYECKUX IJIEMEHTOB 110 hopMysiam
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCIMHEHUH 110 CTETIEHU OKUCIICHUSA
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPULIMEHTHI B CXeMaX MPOCTHIX
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
PEAKLIHI METOJIOM JIEKTPOHHOTO
OanaHca.

Hab6nronaTh XMMHYECKUE OTIBITHI

10 IUIAHY, aHAIU3UPOBATh U JI€JIaTh
BBIBOJIBI.

HUcnons3oBates UKT nig cozganus
MOJIEJIEN, TOATOTOBKU TPE3EHTALINM,
JIOKJIAIOB TIO TEME.

BricTpanBaTh pa3BepHyThIE MUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(OpMaLMIO U3 yueOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MutepHera

Wroro o pazaeny 8
PeszepBHOE BpeMs 3
OBUIEE YN CJIO YACOB 36
[10 ITPOI'PAMME
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Hcnonb3yeMbli 3JIEKTPOHHBIN
o0pa3oBaTeNbHbIN pecypc
(O0P)

Tpenaxep "Oo6nako 3Hanui". Xumus. 8. Kiace
"Xumus", 8 kmacc. Y4ueOHbIN Kypc 110 XUMHUH IpeHa3HaueH i o0yyaromuxcs 8 kimaccoB, OO0 "doxcdopa”

y4e0HOTO IpeaAMeTa

9 KJIACC
HaumenoBanue
Ne KomnuectBO OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3aeaoB U TEM Conepxanue o0ydeHuUs
/o 4acoB 00y4aromuxcs

Bell_[eCTBO H XHMHYIECCKHUE PECaKIINU

1.1 | IloBTOpeHue

U yriayOneHue
3HAHUN OCHOBHBIX
pas3zenos Kypca

8 kmacca

2

[Tepnoanueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHUYECKHUX JIEMEHTOB

J.1. Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEPUOIOB, KaJIUsl, KaJbLIUs U UX
COE€IUHEHNN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. THUIIBI KPUCTATUTMYECKHUX
pPEIIETOK, 3aBUCUMOCTh CBOKCTB
BEIIIECTBA OT THUIMA KPUCTAJTMIECKOM
PEIIETKU U BUJA XMMHUYECKON CBSI3H.
Knaccudukanus u HomeHkIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX

XapakTepu30BaTh XUMHYECKHUE SIIEMEHTHI
MEPBBIX TPEX NEPUOAOB, KIS U KAIBIUS
10 X NOJIOKEeHUIO B [leproanueckoit
cucreme /1. 1. Menneneena.
KnaccuduimpoBats 1 Ha3bIBaTh
HEOPraHUYECKHE BENIECTBA U3YUECHHBIX
KJIACCOB.

OnuceiBaTh 00IIHME XUMHUUECKUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MMOATBEPKAATh CBOWCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUN XUMHUYECKUX
PEAKIIUH.

OnpenensiTe BUJI XUMUYECKON CBS3H

Y TUII KPUCTAJUIMYECKON PEIIETKH
BEILIECTBA.

IIporuo3upoBath CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpanBaTh pa3BepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPO
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COCI[HHCHHﬁ, T'CHCTHUYCCKAaA CBA3b
HCOPIraHNMYCCKHUX BCHICCTB.

Ha MHQOPMAIIUIO U3 YUeOHUKA
U CIIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICIISIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJLJIOB
1 HeMeTaJuioB (rpaduTa U aaMasa),
CJIOKHBIX BEIIECTB (XJIOPUAA HATPHS)

WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
amnmapar Kypca XuMHAH

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAUMHYECKUX
peakuuin

Knaccudukanus XuMU4ecKux peaxkiui
10 pa3JIMYHBIM MPU3HAKAM (TI0 YUCITY

Y COCTaBY YYaCTBYIOIINX B PEAKIINH
BELIECTB, M0 TEMIOBOMY 3P PexTy,

110 U3MEHEHUIO CTENEHEN OKUCIICHUS
XUMUYECKHUX JIEMEHTOB,

0 00paTUMOCTH, 10 yYaCTHUIO
KaTajauzaTopa). IK30-

U DHAOTEPMHUUECKUE PEAKIIUU,
TEPMOXUMHUYECKUE YPABHECHUSI.
[ToHsiTHE O CKOPOCTH XUMHUUYECKON
peakmuu. [ToHsiTue 06 0OpaTUMBIX

¥ HEOOPATUMBIX XUMUUYECKUX PEAKITHSIX.
[ToHsITHE O TOMOTE€HHBIX U TE€TEPOreHHBIX
peakusx. [londarue o karanmse.
[ToHsITHE O XMMUYECKOM PABHOBECHH.
@DakKTOpBI, BIUAIOIINE HA CKOPOCTh
XUMUYECKOUN peaKIUU U MOJIOKEHUE

PackpbIBaTh CMBICI H3y4aeMbIX TOHSATHMA
Y IPUMEHSTH 3TH TTOHATHUS TP OMTUCAHUT
CBOMCTB BEILLIECTB U UX MIPEBPAILICHUI.
KnaccuuuupoBats XuMU4eCKHe
PEaKIuy 1O Pa3INYHbIM IIPU3HAKAM.
YcTaHaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOUN peaKInu OT Pa3TUIHbBIX
(bakTopoB.

[TIporao3upoBath BO3MOKXHOCTH
MPOTEKaHUS XUMHUCCKUX TIPEBPAITICHHH
B PA3JIMYHBIX YCIIOBUSX.

OnpenensiTb OKUCIUTEIb

u BocctanoButens B OBP.

CocTaBisATh 3JIEKTPOHHBIN OasiaHc
PEaKIIHH.

[Tpou3BOANTH BEIYUCTICHUS

10 XUMUYECKUM YPABHCHHSIM.
VY4acTBOBaTH B COBMECTHOM paboTe

31




XUMHUYICCKOI'O paBHOBCCHAL.
OKXHCIUTEILHO-BOCCTAHOBUTEILHBIE

B I1ape WM TPyMIIE.
BricTpanBaTh pa3BepHyTbIE TUCEMEHHBIE

peaKLMH, 3JEKTPOHHBIN OallaHC
OKHCITUTEIbHO-BOCCTAHOBUTEILHOMN
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKkuuii ¢ UCIOIb30BAHUEM METOAA
AJIEKTPOHHOTO OanaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IUYHBIX (PAKTOPOB.

OnbIThI, WUTFOCTPUPYIOIIUE IPUMEPDI
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IIOXKEHHUS, COCTMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEILIECTBA, 00BEMA U MACCHI
peareHTOB WJIK MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKIIui

1 YCTHBIE OTBETHI C ONOPOit

Ha nH(pOpPMaIKIO U3 yueOHNKA

Y CIPABOYHBIX MAaT€PUAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMuu
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1.3

DIIEKTPOJIUTHYECKAS
JIMCCOIMALIMS.
XHUMHUYECKHE
peakuuu

B pacTBOpax

Teopus AIEKTPOIUTHYECKOU
JTUCCOLIMALINH. DJIEKTPOJIUTHI

U HE2JIEKTPOJIUTHI. KaTMOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIIUN BEILIECTB

C Pa3IMYHBIMU BUJIAMU XUMUYECKOU
cBs3u. CreneHs qucconuanuu. CUiIbHbIE
U cIa0bIe 3JICKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICII U3y4YaeMbIX IOHATUH,
a TAK)KE CMBICII TEOPUU
AJIEKTPOJIUTUYECKON JUCCOLUALMH.
OOBICHATH IPUYMHBI
3JIEKTPOIPOBOJHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3IU4aTh CJ1a0bIe U CUIIbHBIE
AIEKTPOJIUTHI.

CocTaBnsaTh ypaBHEHUS JUCCOLMALIIN
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MPOTEKAaHMS PEaKIMii HOHHOTO OOMEHa,
TIOJTHBIE Y COKPAIllCHHbIE HOHHBIE
ypaBHEHHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
MPEJCTABICHUI 00 JIEKTPOIUTUUECKOMN
nvcconuanu. KauecTBeHHbIE peakiuu
Ha noHbl. [lonsTHE O THApPOIU3E

coJiei.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Hccnenosanue 31eKTpONPOBOHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JTUCCOIUAIIMY KUCIIOT, IIeJI0Yeit

U coJjielt (BO3MOXKHO UCITOJIb30BaHUE
BUJICOMATEPHUATIOB).

OnbITHI, WUTIOCTPUPYIOIINUE TPU3HAKU
IPOTEKaHUs peaKIuil HOHHOTO OOMEeHa
(oOpa3oBaHue ocajka, BhIJIEJICHUE Ta3a,
00pa3oBaHKE BO/IbI).

Pacrio3naBanue HEOpPraHMYECKUX
BEILIECTB C MOMOIIbIO KAYECTBEHHBIX
peakiuii Ha HOHBI.

Jlabopamopmbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMu HOHHOTO OOMEHAa B pacTBOpax
AIEKTPOIUTOB (C 00pa30oBaHUEM OCaJIKa,

BBIJIEJICHHEM T'a3a, 00pa30BaHUEM BO/IBI).

KHCJIOT, IIEI0YEH U COJICH, OJIHbIC

Y COKpAIllCHHbIC MOHHBIE YPaBHEHUS
XUMUYECKUX PEaKINil HOHHOTO OOMEHa,
KpaTK¥e HOHHBIE YPABHECHUS POCTHIX
pEAKINM TUAPOIIN3A COJIEH.
XapakTepu3oBaTh 00IIHE XUMHUECKHE
CBOMCTBA BEIECTB Pa3IMYHBIX KJIACCOB
Ha OCHOBE T€OPHUH AIEKTPOJUTHIECKON
JMCCOIMAIINN; TTIOATBEPKAATh CBOMCTBA
pUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX
YPAaBHEHHUN XUMUYECKUX PEAKIIHM.
Pemiats sxcriepuMeHTaIbHbIE 3a4a4U

10 TEME.

[InaHupoBaTh U OCYIIECTBISATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 PE3YyJIbTaTaM
HKCIIEPUMEHTA TP MPOBEICHUU
J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPY UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.

[IpoBOIUTH BEIYHUCICHUS IO XUMHYECKUM
YPaBHEHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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llpaxmuuecxas paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSM XUMUUYECKUX PEaKIUit

B [1ape WU TPYIIIE.
BricTpanBath pa3BepHyThlE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OpMAaIHIO U3 yUeOHUKA U IPYTHUX
MCTOYHUKOB HH(OpMALIUY, B TOM YHCIIE
Nutepnera

Hroro no pazneny

HemeTaJabl M MX COeIMHEHUA

2.1

O6mas
XapaKTEepPUCTUKA
XAMHYECKUX
AJICMEHTOB
VIIA-rpynmsl.
["amorenst

OO0mas xapakKTepUCTHKA TAJIOTCHOB.
Oc00EHHOCTH CTPOEHHUS ATOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHUS.
CrpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJopa (B3auMOJICHCTBHE C METaJlJIaMU,
HEeMETaJlJIaMH, IIeJI0YaMHu ).
XnopoBogopoa. ConsiHast KACIOTA,
XHMHUYECKHE CBOMCTBA, MOJyYEHHUE,
npuMeHeHue. Jlercterue xiaopa

U XJIOPOBOJIOPO/ia HA OPTraHU3M
yeJioBeKa. BaxkHenme XJI0pyIibl U UX
HaxO0XJICHUE B TIPUPO/JIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OmnbITh, OTpaxkaroume Gpuanyeckue

Y XMMHUYECKHE CBOMCTBA rAJIOTEHOB U UX
coeMHEHUM (BO3MOKHO MCTIOJIb30BaHUE

OOBCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHMH CBOMCTB HEMETAJJIOB U UX
COCAMHEHNH B MPEIENIax MaJIbIX
IIEPUOJIOB U TJIABHBIX MOAIPYIIIT
[lepuonyueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHHUS X
aTOMOB.

XapakTepu3oBaTh PU3NUECKUE

Y XUMHUYECKHE CBOKMCTBA ITPOCTHIX
BELIECTB raJIOT€HOB (Ha MpUMeEpE XJI0pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpUJa HaTpHs), CIOCOOBI UX
MOJIyYEHUS], IPUMEHEHUE U 3HAUCHUE

B [IPUPO/IE U )KU3HU YEJIOBEKaA.
OnpenensaTs XJOpUI-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYLIECTBIATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOJAUTH HAOIIOIEHUS,
JIeJ1aTh BBIBOBI 110 pe3yJibTaTaM
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BUJIEOMATEPHUAIIOB).

O3HakoMIJICHHE C 00pa3liaMH XJIOPHI0B
(rajIoreHu10B).

Jlabopamopmwiii onvim:

N3ydenue CBOMCTB COJISTHOM KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIINI
HAa XJIOPUJ-UOHBL.

lIpakxmuueckas paboma

Ne 2: Tlomyuenue CoJITHOM KMCIIOTHI,
M3y4YCHHE €€ CBOMCTB.

Boruucnenus:

10 YPaBHEHUAM XMMHUUYECKUX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

HKCIIEPUMEHTA IIPU IPOBEACHUU
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh npaBuiiaM 6€301acHON
paboTHI B J1aOOpaTOpUH

MIPU UCTIOTb30BAHUH XUMUYECKON
HOCyZbl U 000pYyIOBaHUSI.

BricTpanBath pa3BepHyThle TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMALIMIO U3 yYeOHHKA

U CIPAaBOYHBIX MAaTEPUAIOB, IPaMOTHO
MCIIOJIb30BAaTh U3y4YECHHBIN TOHATHIHBIN
anmnapar Kypca XUMUU

2.2

Oo6mas
XapaKTePUCTHKA
XUMHUYECKUX
AJIIEMEHTOB
VIA-rpynnst. Cepa
U €€ COCTMHEHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHbIE CTEIICHU
OKHCIICHUSL.

CrpoeHnue u puznueckrue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U CEPBI.
AnnoTtporHbie MOAU(PUKAIIMKI KAUCTIOpOaa
U cepbl. XUMUUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/1, CTpoeHUE, PU3NUECKUe

Y XUMUYECKUE CBOMCTBA.

OKcubl cephl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCH/JIOB.

Cepnas kucnota, pu3nyeckue

1 XMMUYECKHE CBOMCTBA (00IIre Kak

OOBCHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 2JIEMEHTOB
VIA-rpynnsl ¥ uX COEJUHEHUI C yUETOM
CTPOEHHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UUECKUE

Y XUMHUYECKHE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUN
(cepoBOAOPOIa, OKCHIOB CEPBI, CEPHOI
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJTy4YCHHUsI, IPUMEHEHHUE U 3HAUYCHHE
B MPUPOJE U )KU3HU YETIOBEKa.
Onpenenats HATUYUE CYIb(HaT-NOHOB
B PacTBOpE.

OOBACHATH CYLTHOCTb HKOJIOTMUECKUX
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IPEICTaBUTEIIS KJIAcCa KUCIIOT
u crienuduyeckue). XuMUYeCKUe
peakiuu, Jexariiue B OCHOBE
IPOMBIIIIEHHOTO CIIOcO0a MOJIy4eHUS
cepHoid kucioTsl. [Ipumenenue. Conn
CEpHOI KUCJIOThI, KAUECTBEHHAS PEaKIUs
Ha CyJib(aT-uoH.

Haxoxaenue cepol 1 €€ COeTMHEHU I

B pUpojie. XUMUYECKOE 3arpsi3HEHUE
OKPYXaIOLIEH Cpeibl COCTMHEHUSIMA
cephl (KUCIOTHBIE JOXK/IH, 3arpsI3HEHUE
BO3/lyXa U BOJJOEMOB), CITOCOOBI €T0
IpeI0TBPALICHUSI.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ 00pa3aMu cepbl U ee
COEIMHEHUAMU (BO3MOKHO
WCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriiMBaHuUs
caxapa noJi IeMCTBUEM
KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimol:

N3yyeHne XuMU4eCKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHre KaueCTBEHHOM peaKIuK Ha
cynbGaT-uoH U HAOII0ICHUE MpU3HaKa
ee MPOTeKaHUs

po0JsieM, CBA3aHHBIX € TepepaboTKON
COEIMHEHUI CEpHI.

[InanupoBaTh U OCYHIECTBIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOAEHUS,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA.

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTOpUH

TP UCIIOJIb30BAHUU XUMUYECKON
NOCyZbl U 000pYI0BaHUSI.

[Ipon3BOAUTH BBIUUCIEHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NP BHIMOIHEHUT
y4eOHBIX 3aJaHUIl TEKCThl YUYEOHHKA,
CIPaBOYHbBIEC MaTEpUAIIbI
(ITeproguueckyto CUCTEMY XUMUYECKUX
anemenToB JI. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTH KHUCIJIOT, OCHOBaHUI

Y COJIEN B BOJE, SJIEKTPOXUMHUYECKHUH P
HaIpsHKEHU METaJIoB).

Hcrnonb30BaTh NP BBINOIHEHUT
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCJIEI0BATENBCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COICPKAHUS, CIIPABOYHbBIE
Marepuasl, pecypcbl IHTepHeTa
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2.3

Oowas
XapaKTepUCTHKA
XUMHUYECKUX
3JIEMEHTOB
VA-rpynrsl.

A3ort, hocdop u ux
COEIMHEHUS

OO6m1ast xapakTepuCTHKA 3JIEMEHTOB
VA-rpymniiel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHUS.

A3oT, pacnpocTpaHeHHE B IPUPOJIE,
bu3nUecKre 1 XUMHUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B mpupoe.
AMMHaK, ero GU3NIECKUE K XUMUICCKUE
CBOMCTBA, OJIyYEHHE U IPUMEHEHUE.
Conmn aMmMOHUSI, UX PUBNYECKUE

Y XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHMSI.

A3OTHasl KUCJOTA, €€ MOJy4YeHHUe,
(bu3MYeCcKre 1 XUMUYECKHUE CBOMCTBA
(oOmIue Kak mpeacTaBuTeNs Kiacca
KHUCJIOT U crieniuruyeckue).
Hcnonb30BaHWe HUTPATOB U COJIEN
aMMOHUS B KQU€CTBE MUHEPAJIbHBIX
yaoOpeHuii. XMMUYECKOE 3arps3HeHNE
OKPYXaroLIEH Cpeibl COCTUHEHUSIMA
a3oTa (KUCIIOTHBIE TOXK/IU, 3arpA3HEHUE
BO3/TyXa, TOYBBI U BOJOEMOB).
docdop, aoTpoIHbIe MOAUDUKAITIH
docdopa, hpu3nIeCKre 1 XUMUICCKHE
cBorictBa. Okcun pocopa (V)

u gochopnas kucnora, pusnueckre

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB JICMEHTOB

V A-rpynisl ¥ uX COEJUHEHUM C yUeTOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

1 XUMHAYECKHE CBOMCTBA MPOCTHIX
BelecTB a30Ta U ocdopa u ux
COEIMHEHUI (aMMHUaKa, CoJiel aMMOHUS,
a30THOM KUCJIOTHI, HUITPATOB, OKCHAA
dbocdopa (V) u bochopHOit KUCIIOTHI,
dbocdaToB), cocoObI UX MOTYyUCHUS,
MPUMEHEHUE U 3HAYCHUE B TIPUPOJIC

Y )KU3HU YEJIOBEKa.

Omnpenensats HOHBI aMMOHUS U ocdat-
HWOHBI B paCTBOPE.

OOBICHATH CYIIHOCTh YKOJIOTHICCKUX
po0JIeM, CBSI3aHHBIX ¢ HAXO0XKICHHEM
coelMHeHui a3ota u ocdopa

B OKpY>Karolleu cpeae.

[InanupoBaTh M OCYIIECTBIATh

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUHU
71a00pATOPHBIX OIBITOB U MPAKTUYECKOU
paboTHLI.

CnenoBath npaBuiIaM 06€30MacHON
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U XUMHUYECKHE CBOICTBA, MOTyUYCHHUE.
Ncnonb3zoBanue GpocdaToB B KaUeCTBE
MUHEPaIbHBIX YJIOOpEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3znHakomiieHue ¢ GU3NIECKUMU
CBOMCTBaMu a30Ta, pocdopa

U UX COCTMHEHUH (BO3MOKHO
HCTIOJIb30BaHUE BUICOMATEPHUATIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
1 $hochOpHBIX YI0OpEHUH.
[Tonyuyenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOMCTB aMMHAKA.
BzaumoiencTBrue KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEJBIO
(BO3MOXKHO HCTOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimol:
[IpoBeneHne kaueCTBEHHBIX PEAKIINil
Ha MOH aMMoHus U pocdar-noH,

U U3y4YeHUE MPU3HAKOB UX
POTEKaHUSI.

llpaxmuueckas paboma

Ne 3: Tlonmyuenne amMuaka, u3y4eHue
€ro CBOMCTB.

Buiuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIIUN

paboThI B 1abopaTopuu

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYJOBAHUS.
[Tpon3BOANTH BBIUUCICHUS

M0 XMMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh IPU BHIMOTHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YYEOHHKA,
CIIPaBOYHBIE MaTEPUAIIBI
(MIEpUOANIECKYIO CUCTEMY XUMHUYECKHIX
anemenToB /1. . Menaeneena, Tabiuiy
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM

U COJIeH B BOJIE, DJICKTPOXUMUYECKUM Psifl
HaIpsHKEHUN METaJIOB)
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2.4

Oowas
XapaKTEPUCTUKA
XUMHUYECKHX
DJIEMEHTOB
IVA-rpynnst.
Yrnepon

Y KPEMHHM, U UX
COCIMHEHUS

OO6m1ast xapakTepuCTHKA 3JIEMEHTOB
IVA-rpynmer. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHUS.

VYriepoa, amioTpoHbIe MOAUBUKAIIIH,
pacnpocTpaHeHue B IPUPOJIE,
(u3HUecKre 1 XMMUYECKHE CBOWCTBA.
Ancopbrusi. Kpyrosoport yriepoja

B [IPUPOJIC.

Oxkcupel yraepoaa, ux puanyeckue

Y XUMUAYECKHUE CBOWCTBA, NEUCTBUE

Ha JKMBBIC OPTaHU3MBI, ITOJTYUYCHUE

U IPUMEHEHUE. JKOJIOTUYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riio0aibHOTO
MOTETUICHUS KJIIMMAaTa, TapHUKOBBII

s Pexr.

VYronbHast KUCIOTA U €€ COJH, UX
bu3rUecKre U XUMUYECKHEe CBOWCTBA,
MOJTy4Y€HUE U MMPUMEHEHUE.
KauectBennas peakius Ha kapOoHaT-
noHsbl. Micnosib3oBaHne KapOOHATOB

B OBITY, METUIIUHE, IPOMBIIIJICHHOCTH
Y CEJIbCKOM XO3SMCTBE.
[TepBoHaUaTHHBIC TTOHSITHS

00 OpraHNYeCcKuX BEMIECTBAX KaK

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB JIEMEHTOB
[VA-rpynnsl ¥ UX COEUHEHUH C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

Y XMMUYECKUE CBOMCTBA IPOCTHIX
BEILECTB yTIEPOJa U KPEMHHUS U UX
COEIMHEHU (OKCUIOB yIiiepoaa,
YTOJIbHOM KUCIIOTHI, KApOOHATOB, OKCUAA
KPEMHHsI, KPDEMHHEBOU KUCIIOTHI,
CHJIMKATOB), CIOCOOBI UX MOJTYUYECHHUS,
MIPUMEHEHUE U 3HaYEHUE B IPUPOJIE

Y )KU3HU YEJIOBEKa.

OOBIACHATH TPUUYUHHO-CIIEICTBEHHYIO
CBSA3b: CTPOEHUE BEIllECTBAa — CBOMCTBA
— MPUMEHEHUE — Ha IpuMepax
COCIMHEHHH yIJIepo/ia U KPEMHHS.
OnpenensaTe KapOOHAT- U CHIIMKAT-HOHBI
B PacTBOpE.

OOBICHATH CYIIHOCTb KOJIOTUYECKHUX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
YIJIEKUCIIOTO Ta3a B OKPYKAKOIIEH
cpene.

[TonTBepk1aTh 0COOEHHOCTH COCTaBA
OpraHUYECKUX BEIIECTB PUMEpPaAMU
IPOCTBIX COEAUHEHUH (METaH, TaH,
ATUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPHH,
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STUJICH, allCTHIICH, 3TaHOJ, TJIUIEPHH,
YKCyCHasi KUCIIOTa).

[TpupoaHbIC ICTOYHUKH YTIICBOIOPOIOB
(yroJib, MpUpPOAHBIN a3, HEQTH),
POJYKTHI UX TIepepaboTku (OCH3UH),
WX POJIb B OBITY U MPOMBIITUICHHOCTH.
[TonsiTue 0 OMOTOTUYECKU BAKHBIX
BEIIECTBAX: KHUpax, OeNKax, yrieBoiax —
U UX POJIM B KU3HH YEJIOBEKA.
MarepuanbHOE €TUHCTBO OPTaHUYECKHUX
Y HEOPTaHMYECKUX COCTUHEHUM.
Kpemnuit, ero ¢usznueckue

U XUMHYECKUE CBOMCTBA, MMOJTyUCHUE

u npuMeHenue. CoeTMHEHUS KPEMHUS

B nipupoje. OO1iue npecTaBieHus

006 okxcuze kpemuus (1V) u kpeMHUEBO#
KHCJIOTE.

CuiiKaThl, MX HCTIOJb30BaHKE B OBITY,
MEUIMHE, TPOMBIIIJICHHOCTH.
Baxueitmme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
x)ene300eToH. [IpoGiemsr 6e30macHOTO
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTEpPHAJIOB B TOBCEIHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIITMYECKUX PEIIETOK

YKCyCHasl KUCIIOTa), B3aUMOCBSI3b
HEOPTraHWYECKUX COAMHEHHH yriepoa
1 OpPTaHUYECKUX BEIICCTB.

OnuceIBaTh pOJTh OEIKOB, JKUPOB

U yTIEBOJOB B PYHKIIMOHUPOBAHUU
’KUBBIX OPIraHU3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTJIEBOJAOPOIOB, UX POJIb

B OBITY M IPOMBITIUICHHOCTH.
[IpoBOIUTH BBIYMCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEaKIUH.

[InanupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUC
HKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JIeNaTh BBIBOJIBI 110 PE3YyJIbTaTaM
HKCIIEPUMEHTA TP MPOBEICHUU
71a00pPATOPHBIX OIBITOB U MPAKTHUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B J1abopaTopuu

TP UCTIOJIB30BAHUN XUMUYICCKON
MOCY/Ibl U 000PYOBAHUS.
Hcronb30BaTh MPH BBITOTHEHUN
y4eOHBIX 3aJ]aHUI TeKCThI y4eOHHUKa,
CIIPaBOYHBIC MATEPHAITBI
(ITeproauUeCKyI0 CHCTEMY XUMHUYCCKUX
sanemenToB JI. . Menneneea, Tabmuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAaHU I
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anmasa, rpadura, QyaepeHa.
O3HakoMIIEHHE C ITPOLIECCOM aJICOPOLIUU
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOTra3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOUW MPOMBIIUIEHHOCTH
(Buneomarepuansl: CUIMKaTHAs
IPOMBIIIJIEHHOCTB ).

Mopaenu MOJIEKYJI OPraHUYECKUX
BEIIECTB.

JlabopamopHmwiii onvim.:

[Tosryuenue, coOupanue, pacrio3HaBaHUE
Y U3yYEHHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHre KaU€CTBEHHBIX PEAKIINI

Ha KapOOHAT U CUJIUKAT-UOHBI

Y U3y4YEeHUE MPU3HAKOB UX

POTEKAHUSI.

Ipakxmuueckue pabomui:

Ne 4, TTosy4yeHue yriekucIiioro rasa,
U3YUYEHHE €T0 CBOMCTB.

Ne 5. Pemenue skcnepuMEHTaAIbHBIX
3a7a4 no TeMe «BaxxHenme HeMeTauibl
U UX COEIUHEHUS.

Buiuucnenus:

[0 YPaBHEHUSIM XUMUYECKUX peaKui

Y COJIEU B BOJE, DIIEKTPOXUMHUUYECKUU DS
HaNpPsDKEHUH METAIIOB)

Hroro no pazgeny

13
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MeTaibl M X COeIMHEHHUS

3.1

OO011me cBOKMCTBA
METAJIJIOB

OO611ast xapakTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
nosoxkenus B [lepuoanueckont cucreme
XUMHYECKUX IIIEMEHTOB

JI.1. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue metaminoB. Meramueckas
CBA3b U METAJNINYECKAs
KpUCTaJUIMYECKas pelieTka.
DIIEKTPOXUMHUYECKHAN PsIJT HAITPSIKEHAN
MeTAIII0B. PUBHYECKUE U XUMHYECKUE
cBoicTBa MeTauioB. O0mIMe cnocoosbl
noyueHust metauioB. [lonsTue

0 KOPpPO3UHU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CmnaBel (CTanb, 9yTYH, TIOPATIOMUHHM,
OpOH3a) U UX IPUMEHEHUE B OBITY

Y TIPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

OO6pa3ipl METAIIIIOB U CILJIABOB.
N3yueHune pe3ynbTaToB KOPPO3UU
METaJIOB (BO3MOKHO UCIOJIb30BAaHUE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimoi:
O3HakomiieHue ¢ 00pa3iiaMu MeTalioB
U CIUIABOB, UX (PU3UUECKUMU

PackpbIBaTh CMBICI U3y9aeMbIX TOHSITHIA
Y IPUMEHSTH 3T MOHSITHSI IPU OTTCAHUU
CBOWCTB BEIIECTB U UX TPEBPAIICHUN.
OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB AJIIEMEHTOB-
METaJUIOB M UX COSAMHEHUH C yIeTOM
CTPOEHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHNE METAILJIOB,
obmue GU3NIeCKue U XUMUIECKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 001TUE CITIOCOObI
MOJTYYCHHS METAJTOB.

OnuceIBaTh CIIOCOOBI 3aIUTH METAJIIIOB
OT KOPpPO3UH.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B J1abOpaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
MOCYAbI 1 000PYOBaHUS.
[Tpou3BOANTH BEIYUCTICHUS

10 YPaBHCHUSAM XUMHUCCKHX PEaKITUH,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WIH TPYIIIE.

Hcnonb30BaTh MpH BBHITIOTHEHUN
y4eOHBIX 3a/1aHU TEKCThl y4yeOHHUKa,
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CBOMCTBaMHU.

Bviuucnenus:

110 YPABHEHUSIM XUMHUUECKUX PEAKIIUA,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
IpUMECH

CIPaBOYHbIEC MaTEPUAIIbI
(ITeppoguueckyto cUCTEMY XUMUYECKUX
sanemeHToB [I. 1. Menneneesa, Tabiuiy
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUI

Y COJIEW B BOJIE, DIEKTPOXUMUYECKUH P
HaIpsHKEHUI METaJIOB)

3.2

Baxueiimme
METAJUIBbI U UX
COCTUHEHUSI

[[{e1o4yHbBIE METAIIBI: TIOJIOKECHUE

B [leproanueckoi cucTeMe XMMHUYECKUX
anemenToB [[.M. MeHpaeneena,

CTPOEHHE UX ATOMOB, HAXOX/CHUE

B Iipupojic. PU3nuecKre 1 XUMHUYECKUE
CBOMCTBA (Ha IpUMeEpe HATPHS

1 Kauust). OKCUJIBI M TUIPOKCUIBI HATPUS
v kanus. [[puMeHeHue menoyHbIx
METAJUIOB U UX COCTUHCHUH.
[[{eroyHO3EeMENBHBIE METAIIBI MATHUI

1 KaJIBIIUH: TTOJIOKECHHE

B [leproanyeckon cucteMe XMMHUYECKUX
sanemeHTOB .M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0X/ICHUE B IIPUPO/IE.
dusnyeckre 1 XUMHYECKHE CBOMCTBA
MarHus U KaJibliusd. Baxkaelmnme
COCJIMHEHUS KaJbIus (OKCHU]I,
TUIPOKCHU, COJTHN). JKECTKOCTDH BOBI

U CIIOCOOBI €€ yCTpaHEHUS.

AJIOMHAHHH: TTOJIOKECHHUE

B [lepuoanueckont cucreme

OOBsCHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB AJIEMEHTOB-
METaJUIOB M UX COSAMHEHUH B IpyIIax

C YY4ETOM CTPOCHHS UX aTOMOB.
XapaktepusoBaTh (PU3UUECKUE

U XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB METAJUIOB U X COCTUHCHUU
(OKCHIOB, TUAPOKCHUIIOB, COJICH),
CIOCOOBI UX TIOJTYYEHUSI, TPUMEHEHUE

Y 3HaYCHHUE B TIPUPOJIC U KU3HU
YeNoBeKa.

YcranaBnuBaTh NPUIMHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOCHHE
BEII[ECTBA — CBOMCTBA — MPUMEHEHUE —
Ha IPUMEPaX U3yIacMbIX BEIIECTB.
Pacro3naBaTh ¢ TOMOIIIBIO KAYECTBEHHBIX
pEeaKIMii HOHBI METAJIJIOB: MarHus,
KaJIbIIMsI, ATFOMUHMYSI, IIMHKA, xkere3a (11)
u xene3a (III), menu (II).

Jloka3siBaTh aM(POTEPHBIN XapakTep
OKCHUJIOB Y THUJIPOKCHUOB aTFOMUHUS

44




XUMHUYECKHUX JIEMEHTOB
J.1. MenneneeBa, CTpOEHHUE aTOMa,
Haxo0JIeHUe B pupojie. Puznueckue

U XMMHUYECKHE CBOMCTBA AJITFOMUHHS.
AmMdoTepHbIe CBOICTBA OKCHIA

Y TUAPOKCHUA ATFOMUHUSL.

Kemneso: nonoxenune B [leprnonnueckon
CHUCTEME XUMHUYECKHUX JIEMEHTOB

JI.1. MenneneeBa, CTpOEHHE aTOMA,
Haxo0JIeHUE B pupojie. Puznueckue

Y XMMUYECKUE CBOMCTBA JKelie3a.
Oxcuel, TuAPOKCUIBI U cou xxere3a (1)
u xxene3a (III), ux cocras, cBoMCTBa

U TIOJTyYEHHUE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcoO6eHHOCTH B3aUMOJICHCTBUSI OKCHIA
KJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalrBaHue IAMEHU HOHAMU
HATPHs, KAIUSI U KaJIbLH

(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPHUATIOB).

HccnenoBanue cBOMCTB KECTKOM BOJBI.
[Ipornecc ropenus xene3a B KUCIOPOIe
(BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

U [IMHKA.

[1nanupoBaTh M OCYHIECTBIATh

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOJUTH HAOIIOAEHUS,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA MTPU MPOBEJICHUU
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOIb30BAaHUH XUMUYECKON
NOCyZbl U 000pYI0BaHUSI.
[Tpon3BOaUTH BEIYUCIICHUS

110 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B [1ape WJIH TPYIIIIE.

BricTpanBath pa3BepHyThle TUCbMEHHbIE
Y YCTHBIE OTBETHI C OMOPOH

Ha MHGOPMALIMIO U3 yYeOHHUKA

U CIPAaBOYHBIX MaTEPHUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3y4YEHHBIN TOHATUMHBIN
anmnapar Kypca XUMHUU
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Jlabopamophvie onvimbpi:

[IpoBeaeHne KaYECTBEHHBIX PEaKIUii
Ha MOHBI (MarHus, Kajablus, aTFOMUHUS,
nuHkKa, sxenesa (1) u sxenesa (111), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

Uccnenoanue ampoTepHBIX CBOWCTB
TUAPOKCUIA ATTFOMUHHUS U THAPOKCHUIA
[UHKA.

IIpakmuueckue pabomol:

Ne 6. J)KecTKOCTh BOJIBI U METO/IBI €€
YCTpaHECHMUS.

Ne 7. PemieHue 3KCriepuMEHTAIBHBIX
3aj71a4 o reMe «BakHen1me MeTanbl
U UX COCIMHEHUSD.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIH U3 PEareHTOB JIaH B U30BITKE
WJIU COJICPXKUT MPUMECH;

MacCOBOM JIOJIM BBIXO/Ia MTPOIYKTa
peakiuu

Hroro no pazaeny 11
XuMHA U OKpYKAKOLIas cpeaa
4.1 | Xumus 1 BemiecTBa u MaTepuaiibl B MOBCEAHEBHON | XapaKTEPU30BATh POJIb XUMUHU

U OKpYyXKarolas
cpena

YKU3HU yelioBeka. besomacHoe
HCTOJIb30BAaHUE BEIIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast momonib

B PA3IMYHBIX chepax AesATeITbHOCTH
JIF0JIei, OCHOBHBIE BEIIECTBA
Y MaTepuajbl, IPUMEHSIEMbIC B )KU3HU
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PN XUMHUYCCKUX OKOrax COBPCMCHHOI'O YCJIOBCKA.

Y OTPaBJICHUSIX. OOBSACHATH yCIIOBHS O€3011aCHOTO
XUMUYECKOE 3arpsI3HCHNE OKPYIKAIOMICH | MCIOIb30BAaHUS BEIICCTB U XUMUICCKHUX
cpeasl (TpeaenbHas J0mycTuMast peaxuui B ObITY.

KOHIEHTpAus BelecTB. Ponb xumun AHanu3upoBaTh U KPUTUYECKU

B PEIICHUH SKOJIOTUUECKHUX MPOOIIEM. OLICHUBATh HH()OPMALMIO O BIUSIHUN
Xumuueckuii IKCnepumenm: MIPOMBIIJIEHHOCTH, CEJIbCKOTO XO35M1CTBA,
Jlemoncmpayuu: TpaHCIIOpTa U JIp. Ha COCTOSTHUE
N3ydenune 06pa3iioB MaTEpHAIOB OKPYIKarOIIEH CPE/IbI.

(CTeKJ10, CIIJIaBbl METAJJIOB, MIOJIUMEPHBIE | YMETh OKa3bIBAaTh MIEPBYIO TOMOIIIb
MaTepHuabl) [P XUMUYECKHUX OKOTraX U OTPaBJICHUSAX.

[IpuHuMaTh yyactue B 00CYyKICHUU
po0JieM XUMUYECKON U IKOJIOTUYECKOM
HaIIPaBJIEHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe

Y MpeJyiaratb BO3MOXKHBIE ITyTH €€

pelieHus
Uroro no pazgeny: 1
PezepBHOE Bpems 2
OBILEE UMCJIO YACOB 35
[10 [TIPOTPAMME

Hcrnonbs3yeMblil 3JIEKTPOHHBII
o0pa3oBaTeNnbHBIN pecypc
(90P)

Tpenaxep "O0nako 3Hanuit". Xumus. 8. Knace
"Xumus", 8 kinacc. YueOHbIN Kypc 110 XUMHUH ITpeHa3HaueH i oOyuatomuxcs 8 kiaccoB, OO0 "doxkcdopa”
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MNOYPOYHOE N/IAUPOBAHUE MO XUMUU 8 KNTACC

Kon-Bo uyacos

Yyachel
4acebl KonTpoas | [IpakTn
No . | camocrosiTe
IToypouHnoe ni1aHupoBaHue ayIMTOPHOMH . | HbIe yecKkHue
ypoKa JIHOI
HArpy3KHu padoThbI padoThI
padoThI
1 [Tpenmet xumuu. Ponb XxuMuu B ®U3HU YeoBeKa. Tena u BeniecTBa 1
2 MeTto/1bl U3yueHHUSI XUMUU. ArperaTHble COCTOSTHUS BEIIECTB 1
3 [TpakTuueckas padota 1. IIpaBuia TeXHUKH O€30MACHOCTH, 1 1
npuémbl 00pamIeHus ¢ 1a00paTOPHBIM 000PYTOBAaHHEM B XUMHUYECKOM
nabopaTopun (KaOMHETE XUMHUH).
4 Ou3nyecKue sIBICHUS — OCHOBA Pa3/ieNIiCHUs] CMEeCcel B XUMHHU 1
3) [IpaxTnueckas padora 2. «Pa3nenenue cmecelt (Ha mpuMepe OUYUCTKU 1 1
MIOBapEHHOM COJIN)»
6 ATOMHO-MOJIEKYJISIPHOE YUeHHE. XMMHYECKHE HIIEMEHTHI 1
7 [IpocTbie U ClIOXKHBIE BEIIECTBA 1
8 3HAaKU XUMUYECKHUX 1eMeHTOB. [leprnonnyeckas Tadnuma XMuMHUIECKUX 1
anemenToB /. . MenaeneeBa
9 3HAaKU XUMUYECKHUX 1eMeHTOoB. [leprnoanyeckas Tadnuma XMuMHUIECKUX 1
anemenToB JI. . MenaeneeBa
10 OTHOCUTENBHAS aTOMHAs Macca 1
11 Xumnueckue Gopmybl. OTHOCUTETbHAS MOJIEKYJIIpHAsl Macca 1
12 MaccoBast 1011 XUMHYECKOTO dJIEMEHTa B COEINHEHUHN 1
13 BanenTHOCTB. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTB 1
14 BajenTHOCTE. 3aK0H IIOCTOSHCTBA COCTAaBa BEIIECTB 1
15 XUMHUECKUE peaKIy, IPU3HAKU U YCIOBUS UX MPOTEKAHUS 1
16 XVMHYECKUE YpaBHEHUS. 3aKOH COXPAaHEHUSI MacChl BEIIECTB 1
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17 XUMUYECKUE YpaBHEHUS. 3aKOH COXPaHEHUSI MacChl BEIIECTB 1
18 Knaccudukanmst XaMuuecKuX peakiuii (COeTMHEHUS, Pa3I0KEeHHUS, 1
3aMeleHus, oOMeHa)
19 M. B. JlIomoHOCOB — yuéHBbIH-3HITHKIOoNeAUCT. O000IIeHNEe U CHCTeMaTH3aIus 1
3HaHui 1o TeMe "[lepBoHayanbHbIE XUMUYECKUE TOHATUSA"
20 KonTponpHas padora Nel mo teme «IlepBoHaYaIbHBIC XUMUYECKHE TOHSITHS 1
21 Boznyx u ero coctaB. 3arpsi3HeHHEe BO3/yXa, CIIOCOOBI €ro MPeI0TBPaICHHS 1
22 Kucnopona. Ozon 1
23 [TpakTiueckas pabota 3. «Ilonydyenue u cobupanue KUCI0PO/ia, U3yUEHUE €T 1
CBOMCTB»
24 Okcuusl 1
25 TennoBoil a¢hexkT XUMUUECKOH peakuu, MOHATHE O TEPMOXUMHUYECKOM 1
ypaBHEHHUH
26 TomnuBo (HedTh, yrojib 1 MeTaH). 3arpsi3HEHUE BO3/4yXa, CIIOCOObI €ro 1
NPE0TBPALICHHS
27 Bogopon 1
28 [Ipaktrueckas padota 4. «Ilomydenue u coOupanue Bo10poO/ia, M3yUEeHUE €TO 1
CBOMCTB»
29 Kucnorer 1
30 Conu 1
31 KonmnuectBo BemectBa. Moisipaast Macca 1
32 MossipHblii 00BEM ra30B 1
33 PacuéTpl M0 XUMUYECKUM YPaBHEHUSIM 1
34 Pacuérpl Mo XMMHUYECKUM ypaBHEHUSM Ha OCHOBE 3aKOHA 00BEMHBIX 1
OTHOUIIEHUI Tra30B
35 Boma. OcHoBanus 1
36 Bopna. OcHoBanus 1
37 PactBopsl. MaccoBas 10151 pacTBOPEHHOTO BEIIECTBA 1
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38

[TpakTrueckas padota 5. [IpurorosieHue pacTBopa ¢ 3aJJaHHON MacCOBOM
JIOJIEN PaCTBOPEHHOIO BELIECTBA

39 KonTponbras padorta Ne 2 o teme «BakHelue npeacTaBuTeIn
HEOpraHM4ecKux BemecTB. KoanuecTBeHHbIE OTHOIIEHHS B XUMUN

40 Oxcuipl, UX KJIaccu(uKanus, XMMAYECKHE CBOMCTBA U MOJTyUCHHE

41 Oxcunpl, ux Kiaccuukanus, XMMUYECKUE CBOMCTBA U MOJIy4YEHHUE

42 OcHoBaHMs, UX KiacCU(UKaLus, XMMHUUECKUE CBOICTBA U MOJIy4YEHUE

43 OcHoBaHMs, UX KJacCU(UKaLUs, XUMHUUECKUE CBOICTBA U MOJIy4YEHUE

44 KucnoTsl, ux kinaccudukanus, XdMUYEeCKHEe CBOMCTBA U TIOTY4YCHUE

45 KucnoTsl, ux xinaccuduranus, XaMUIeCKAe CBOMCTBA U TIOTYYCHUE

46 Counn, ux KJI1accu(pUKAIMs, XHMHUYECKUE CBOMCTBA U TIOITy4YCHUE

47 [IpakTuyeckas pabdora 6. Pemenne s3KCIepUMEHTANBHBIX 33124 110 TeME
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX COCIUHEHUID

48 ['eHeTnyeckas CBSI3b MEXAY KJIaCCaMHU HEOPTaHUUECKUX COEIMHEHHM

49 O06o01IeHre 1 cucTeMaTr3alus 3HaHui 1o Teme «BaxxHenme npecTaBuTenu
HEOPraHUYECKUX BEILIECTBY

50 O06o011eHre U cucTeMaTu3alus 3HaHui 1o TeMe «BaxkHelime nmpeacraBuTenu
HEOPraHUYECKUX BEILIECTBY

51 EcTecTBeHHbIE ceMelcTBa XUMHUECKUX 3JIEMEHTOB. AM(MOTEPHOCTD

52 Otxkpeitue Ilepunoanueckoro 3akona . 1. MenneneeBbim

53 OcHOBHBIE CBEICHUSI O CTPOCHUH aTOMOB. M30TOIBI

54 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

56 Ilepnonnueckas cucrtema xumuieckux 3yeMeHToB /1. 1. Menneneesa.

3nauenue [lepuonnyeckoro 3akoHa JUisi HAyKHd U IPAaKTUKU
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57 XapakTepHuCTHKa 3JIEMEHTA 110 ero moJjoxkeHuto B [lepuonnyeckoil cucreme 1
58 Honnast xummueckast CBsI3b 1
59 KoBajieHTHas1 XUMHUYECKasi CBSA3b 1
60 KoBasieHTHas HenossipHast ¥ NOJISIpHAsk XUMHUYECKasi CBSI3b 1
61 Mertammyeckas XUMAYeCKast CBA3b 1
62 CreneHb OKUCIEHUS 1
63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 1
64 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU 1
65 O6o06menne u cuctemMaru3anys 3HaHui o Teme «[lepuonnyecknii 3aKoH u 1
Ilepuoauueckas cucrema xuMuueckux aineMeHToB J[.1. Menneneesa.
Crpoenne aToMOB. XuMmu4ecKast cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkuum»
66 KonTponbras padota N 4. o Teme «Ilepuoaudeckuii 3akoH u [leproaguaeckast 1 1
cucreMa xumuueckux semeHToB J[. 1. MenneneeBa. CTpoeHne aToMOB.
Xumuaeckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUID)
67 PesepBHblil ypok. O0001IeHNE U cUCTeMaTH3allMsl 3HaHUH 110 Kypcy 8 Kiacca 1
68 PesepBHblil ypok. O0001IeHNE U cUCTeMaTH3allMsl 3HaHUH 110 Kypcy 8 Kiacca 1
Bcero: 36 29 3 6
BAPUAHT ITIOYPOYHOI'O INTAHUPOBAHUS B COOTBETCTBHUU C JIOTUKOU YUYUEBHUKA
Ne ypoka Ko-Bo yacoB Kontpons | IIpaktn
Hoypquoe IIJTaHUPOBAHUEC qyachbl qyachl HBIC YCCKUe
ayJIMTOPHBIX | CAMOCTOATENBHOM | PabOTBl | paboTHI
3aHATUH paboThl
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[Tepnoanueckuii 3axoH. [lepuonnueckas cucteMa XUMHUYECKUX 1eMeHTOB [ M.

1 MenzeneeBa 1
3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
2 TIEPHOJIOB 1
3 Knaccudukanus HeopraHu4ecKix COeIMHEHHM 1
4 ['eHeTnyeckas CBsi3b HEOPraHMYECKHUX BEIIECTB
Kontponsnast padora Ne 1 o teme «IloBTopenue u yriayOieHue 3HaHUH
5 OCHOBHBIX pa3eNioB Kypca 8 Kiacca» 1
6 Kitaccudukanust XMMHUYECKHX PeaKIHid
7 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKITHH 1
8 Ckopoctb xumuueckux peakuuii. Karamus 1
Xummnuaeckoe paBHoBecre. DaKkTOphI, BIUSIONNE HA CMEIICHHE XUMUIECKOTO
9 paBHOBECHS 1
10 OnekrpoauTnueckas auccouuaiysi. CuibHbIE U c1a0ble 3JeKTPOIUTHI 1
11 OcHOBHBIE TIOJIO’KEHUSI TEOPHH IEKTPOIUTUUECKOM TMCCOLMALUN 1
XUMHUYECKUE CBOMCTBA KUCIIOT KakK 3JEKTponTOB. loHHBIE ypaBHEHUs
12 peakIui 1
13 XUMHUECKUE CBOIICTBA OCHOBAaHMH KaK AJIEKTPOJIUTOB 1
14 XUMHUYECKUE CBOMCTBA COJIEN KaK 3JIEKTPOJIUTOB 1
15 ['uaponus conent 1
[TpakTryeckas padora 1.
Pemenne skciepruMEHTANBHBIX 334a4 10 TEME « DJIEKTPOIUTHYECKAs
16 JIUCCOLIUAIIHAY 1
Kontponbnast pabota Ne 2 o Teme « INeKTPOIUTHYECKAS TUCCOIUAITHS.
17 XVMMHUYECKUE PEAKIIMH B PACTBOpaX» 1
18 OO01ast XapakKTeprCTHKa HEMETAJIOB 1
19 O6u1as xapakTepucThka 31eMeHToB VIIA-Tpynnbsl — rajoreHos
20 CoenmHEHHS TaJIOTEHOB
21 [TpakTuueckas padota 2 «l3ydeHue CBONCTB CONSTHOW KHCIOTHI» 1
22 Brluncienus o ypaBHEHUIO PEAaKLUH, €CJIM OJIMH U3 PEareHTOB JIaH B 30BITKE 1
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23

OO6m1as xapakTepucTrka 351eMeHToB VIA-rpynmbel — xanbkoreHoB. Cepa

24 CepoBoniopont 1 cylbhuabI 1
25 Kuciopoiabpie coeTMHEHUs CephI 1
26 [IpakTuyeckas padota 3. M3yueHne CBOWCTB CEpHON KUCIOTHI 1
27 BerunciieHrue MaccoBO# JIOJIHM BBIXOJIa IPOJIYKTa PEaKIUU
28 OO01as XxapakTepucTUKa XUMUYECKUX AIeMEeHTOB VA-rpynibl. A30T 1
29 Ammuak. Coau aMMOHUS
30 ITpakTnueckas padota 4. [lorydeHne aMmmuaka U H3y4eHHE €r0 CBOMCTB 1
31 KucnopoaHbie coequHeHns a30Ta 1
32 KucinopoaHble COeTMHEHHUs a30Ta
33 Dochop u ero coeTMHEHMS
34 O6mas xapakrepuctuka 31emMeHToB [VA-rpynmnel. Yriepon 1
35 KucnopoaHble COeTMHEHNUS YTIIepoaa
[Tpaktuyeckas pabora 5. [Tonydenue yraekucioro ra3a. KauectBeHHas
36 peaxiysi Ha KapOOHAT-HOH 1
37 [lepBoHaYaIbHBIC OHATHUS 00 OPraHUMYECKHX BEIIECTBAX. YTIIEBOIOPOIBI 1
38 Kucnopoaconepkaiiue opraHMuecKue CoeTMHeHNs 1
39 KpemHuii u ero coennHeHUs 1
40 CunukartHasi IpPOMBIIUIEHHOCTh 1
41 [TonydyeHue Ba)XKHEHUIITUX HEMETAIJIOB, CEPHON KHUCIIOTHI M aMMHUAKa 1
Penrenue skcriepuMeHTaIBHBIX 33024 TI0 TeMe «HemeTauibl 1 X COeAMHEHUS.
O06o00611eHre U cucTeMaTu3alys 3HaHui o Teme "Hemertasuisl u ux
42 coequHenusa" 1
43 KonTtposnbHast padora Ne 3 no teme «HeMeTayuibl 1 UX COSTUHEHHUS 1
44 OO011ast XapakTepPUCTHKA METAJIJIOB 1
45 XUMHUYECKUE CBOWCTBA METAJIJIOB 1
Brruncnenus o ypaBHEHUSIM XUMHUECKHUX PEaKIIid, €CIIA OJMH U3 PEarcHTOB
46 COJICPKUT IPUMECH 1
47 OO0m1ast XapakTEpUCTHKA 3JeMEHTOB [A-rpynmbl ¥ X COeTMHEHUH. 1
48 OO0m1as XxapakTeprucTrKa 3J1IEMEHTOB [A-Tpynmbl M X COCTMHEHHI.
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49 OO0m1as xapakTeprucTuka 3J1eMeHTOB [IA-Tpynnel 1 UX COeTMHEHHI 1

50 OO0m1as xapakTepucTrka 3J1eMeHTOB [IA-rpynnel 1 UX COeTMHEHHH 1
Brruncnenus no ypaBHEHUSIM XUMUYECKUX pPEaKLUid, pelIeHre KOMITJICKCHBIX

o1 3a/1a4y 1

52 JKEcTKOCTh BOJIBI M CIOCOOBI €€ yCTpaHCHHUSI 1
[TpakTuyeckas padora 6.

53 JKEcTKOCTh BOJIBI M CIOCOOBI €€ yCTpaHCHHUSI 1

94 AJIFOMUHUM ¥ €r0 COCIMHEHUSI 1

55 AJIFOMUHUI U €70 COEIUHEHUS 1

56 XKeneso u ero coeHEHHS 1

57 Kene3o u ero coequHeHus 1
[TpakTiueckas pabota 7. Penienue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe

58 «MeTaibl ¥ UX COSAMHCHHUSD) 1

59 Koppo3ust MeTaioB 1 criocoObl 3alTUThI OT HeE 1

60 Mertasiel B ipupoje. [lonsTre o Metaypruu 1

61 O060011IeHNE U cUCTEMATH3AIMs 3HaHUH 110 TeMe "MeTtauibl ¥ UX coeTuHeHns"

62 KonTponbaas padota Ne 4 o reme «MeTauTbl U UX COSTMHECHUSD) 1

63 XHUMHYECKUH COCTAB IJIAHETHI 3eMJIs 1

64 OxpaHa OKpyXarouiei cpeibl 0T XUMHUYECKOTO 3arps3HEHUs 1

65 PoJib XUMHM B peLlICHUH YKOJIOTHUECKUX MPOobIIeM 1
PeseprHblit ypok. [loBTOpeHre 1 00001IeHIE 3HAHHH 110 Kypcy XuMuH 8-9

66 KJaccoB. BeiectBa 1
PesepsHsriii ypok. [ToBTOpeHne u 00600mIeHre 3HaHUH TI0 Kypcy XuMuu 8-9

67 KJIACCOB. XMMHUYECKHE PEAKIINHU 1
PesepsHsriii ypok. [ToBTOpeHne u 0000mIeHre 3HaHUH TI0 KypCy XuMuu 8-9

68 KJs1accOB. OCHOBBI HEOPTAHMUECKON XUMUU 1
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HEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX ITO KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U DJIEMEHTOB COIAEP KAHUA 110 XUMHUU

B ¢enepanpHbIX M perMOHANBHBIX MPOIEIYypax OIEHKM KauecTBa 0Opa3oBaHUS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pachpeiesIeHHbIX M0 KjaccaM IMPOBEPSIEMbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHUs U 3JIEMEHTOB COJIEP>KaHUS IO XUMHUH.

8 KVIACC

IIpoBepsiemble TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
MPOrpaMMbIl

Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
IIPOBEPSIEMOTO o0pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO O0IIETO 00pa30oBaHUs
pe3yabTara
1 [1o Teme: «IlepBoHaYaIbHBIE XUMHUYECKUE TTOHITHUS
1.1 pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHMYECKHX [MOHATHI: aToM,

MOJIeKYyJia, XUMHUYECKUM DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OJHOpPOAHAS U HEOJAHOPOIHAsI), BAJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAasi M MOJICKYJsipHas Macca, KOJUYECTBO
BEIIECTBa, MOJb, MOJISIpHAs Macca, MaccoBas JI0Js XUMHUYECKOTO
AJIEMEHTa B COEJUHEHUM, MOJISIPHBIA OOBEM, XUMHUYECKasl peakius,
KIaccupuKaIdsg  peakuili:  peakluh  COCAWMHEHHUS,  PEaKIUH
pa3lIOKEHHUsI, PEaKIUu  3aMEIEeHMs, peakiuu OoOMeHa, DK30-
1 SHJIOTEPMUYECKHE PEaKIMH, TEIIOBOM A(PheKT peakmuu, pacTBop,
MaccoBasl J0Jisl BellecTBa (MPOILICHTHAs KOHIIEHTpAIMs) B pacTBOPE

1.2 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATHU
Y IPUMEHSTH 3TU MOHATHS MPU ONTMCAHUM BEIIECTB U UX MTPEBPAILICHUI

1.3 WCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIi COCTaBJIeHUs] (popMy
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUU

1.4 pacKpbIBaTh CMBIC 3aKOHOB COXPaHEHHs MacChl  BEUIECTB,
IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYE€HHs, 3aKOHa
ABorajapo

1.5 ONpeNeNiATh BaJEHTHOCTb AaTOMOB 3JIEMEHTOB B  OMHApHBIX
COEMHEHUSX
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1.6

KJIacCU(DUIIMPOBATh XUMUYECKUE PEaKIMU (M0 YUCIYy U COCTaBy
Y4acCTBYIOUIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY P HEKTY)

1.7

BBIYHCIISITh OTHOCUTEIBHYI) MOJIEKYJSIPHYIO U MOJISIPHYIO MAacCChl
BEILIECTB

1.8

BBIUUCIISTH MAacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa Mo (opMyiie
COEJTUHEHMS,

1.9

BBIYHCIIATh MAaCCOBYHO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYUYHBIE METO/IbI IO3HAHUS — HAOII0ICHUE,
U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbINA U MBICJICHHBIH )

ITo Teme: «Baxxuenmue MpCaACTAaBUTCIIN HCOPTAaHNYCCKHUX BCIIICCTB»

2.1

PAaCKpPbIBATb CMBICJII OCHOBHBIX XUMHYCCKUX TTOHSITHM: OKCH I, KHCJIOTA,
OCHOBAHHC, COJIb

2.2

OTIPEIENIATh MPUHAIUJIC)KHOCTh BEIIECTB K OMpPENeIEHHOMY KJIAcCy
CO€JIMHEHU 110 hopMyIam

2.3

KJIaCCI/I(bI/II_[I/IPOBaTB HCOPraHN4YCCKUC BCIICCTBA

2.4

XapaKkTepU30BaTh (OMUCHIBATh) O0IIMEe XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB, TOATBEpXKAas  ONHWCAaHUE  MOpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEICCTB B 3aBHCHUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHX
HpCBpaH_IeHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

2.6

CIENOBAaTh MpPAaBWJIAM  MOJIb30BAaHUSI XUMHUYECKOH TOCYJ0N U
7ab0opaTOpHBIM O0OpPYJOBaHUEM, a TaKXKe IMpaBUiaM OOpAaIlIeHHS C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSMHU IO BBITIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB MO TOJYYCHUIO W COOHMPAHUIO
ra3000pa3HBIX BEMIeCTB (BOJOPOJIa M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMNPEAECICHHOM MAacCOBOM JOJIEHW PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTBI 1O
pacro3HaBaHUIO PAcCTBOPOB IIeJOYed W KHUCJIOT C TOMOIUIBIO
WHJIUKATOPOB (J1TakMyc, peHondTaaenH, METUIOpaHXK U APyTrHUe)

2.7

IMPOBOJUTL PACUCTHI 11O YPABHCHHIO XUMHUYECKOU p€akunun

ITo Teme: «llepuommnueckunii 3akoH u llepuoagmueckas cucrema
xumuueckux aneMeHToB .M. MengeneeBa. CTpoeHHE aTOMOB.
Xumuyeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMI)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHH: SIAPO aToma,
AIIGKTPOHHBIA CIIOW aTromMa, aTOMHAas OpOUTallb, paJMyC aToMma,
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XUMHUYCCKaA CBiA3b, IIOJKIPpHAA KW HCIIOJIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HOHHAA CBs3b, HOH, KA4TWOH, dHHWOH,
CTCIICHb OKUCJICHUA

3.2

KJI&CCI/I(i)I/IHI/IpOBaTB XUMHUYCCKHUEC DJICMCHTbBI

3.3

OMUCHIBATh U XapaKTepu3oBaTh TabauuHyto dopmy [leproanueckoit
CUCTEMBl XMUMHUYECKUX OJJIEMEHTOB: pa3iinyaTh IOHATUSA «TJIaBHas
noarpynmna (A-rpymma)» u «nobounas noarpynna (b-rpynma)y,
«MaJIble» U «OOJIBILINE)» ITEPUOIBI

3.4

packpeiBath cMmbici [lepuogmueckoro 3akona [[.M. Menneneena:
JIEMOHCTPUPOBATH MOHUMAaHUE TIEPUOIUUECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHX JIEMEHTOB OT UX MoyioxkeHus B [lepuoanueckoii cucreme

3.5

COOTHOCHTh  O0O3HA4YCHHS, KOTOPhIE HWMEIOTCI B  Ta0iwIe
«Ilepunommyeckas cucTemMa XUMHUYECKIX DIICMEHTOB
.. MengeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XMUMHYECKUX DJIEMEHTOB (COCTaB U 3apsjl siapa, 0011ee Yucio
AJIEKTPOHOB U paCTIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATD CTCIICHb OKHCJICHUA JJICMCHTOB B 6I/IHapHBIX
COCANHCHUAX

3.7

ONpENENATh BUJ XUMUYECKOW CBSI3M (KOBAJIEHTHasT W HMOHHAs)
B HEOPraHUYECKUX COEIUHEHUSX

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 IIepBoHayabHBIE XUMUYECKUE TTOHATHUS

1.1 [Ipenmer xumuu. Ponp XUMUK B KU3HU YEI0BEKa. XMMUSA B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BEILIECTB

1.2 [TonsiTne 0 Meronax MO3HAHUA B XMUMHUH. UHCThIE BEHIECTBA U CMECH.
CrnocoOsI pazjeneHust cMeceit

1.3 ATOMBI U MOJIEKYJIbl. XHUMHUYECKUE HIEMEHThl. CUMBOJBI XUMHYECKHUX
31eMeHTOB. [IpoCThie U C0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4 Xumudaeckasi ¢gopmyna. BaneHTHOCTP aTOMOB XUMUYECKUX DJIEMEHTOB.
3aKOH NOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJEKyJsipHas wmacca. MaccoBas 1071 XUMHUYECKOTO
3JIEMEHTA B COCAMHEHUUN

57




1.5

KomunuectBo BemectBa. Monbs. MonsipHast macca. B3auMocCBsI3b KOJIMUECTBA,
MacChbl M YMCJIa CTPYKTYPHBIX €AUHUI] BemecTBa. Pacdersl mo dopmynam
XUMUYECKUX COCTMHEHUN

1.6

duznyueckre U XUMUICSCKUE SIBIICHUS. XUMHUECKasi PEaKIUs 1 €€ MPU3HAKY.
3aKOH  COXpaHEHHUS MacCChl  BEIIECTB. XHMHUYECKHE  ypaBHEHHUS.
Knaccudukanus XuMUYeCKUX peakiui  (COeOUHEHUs, Pa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMHAYECKAN OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IOCYIOH,
C mnpaBwiaMu pabOTel B JIabOpaTopuu W NpHEMaMu OOpalleHus
c JlabopaTOopHbIM OOOpPYJOBAHHMEM, H3yUYE€HHUE U OIHCAHUE (PUINYECKUX
CBOMCTB 00pa3I[0B HEOPraHMYECKUX BEIIECTB, HAOMIOACHUE (PU3MUECKUX
(Tu1aBiieHHE BOCKA, TasHUE JIbJa, pacTUpaHHUE caxapa B CTYIIKE, KUIICHUE
U KOHJICHCAIMS BOJbI) M XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEIHOM TPOBOJIOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTON) SBJICHUH,
HAOJIIOICHUE W OMKCAHHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUi
(pa3noxeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue tuapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBUE
xene3a ¢ pactBopoM conu meau (II), usyuenume crnocoOoB pasneneHus
cMmecel (C MOMOUIBI0 MarHuTa, GUIbTPOBAHKE, BhIApUBAHUE, JUCTUILISALINSL,
xpomarorpadusi), MpoBEJCHNUE OUYUCTKH MOBAPEHHOU COJIM, HAOIOICHUE U
OMKCAHUE PE3yJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHuE MOAEIIEH MOJIEKYJT (I1apOCTEPIKHEBBIX )

Baxueimmue npeacTaBuTENN HEOPraHUYECKUX BELUIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — ayneMeHT U mpocToe
BemecTBo. Haxoxkaenne kucmopoja B mpupoe, Gu3ndecKiue 1 XUMUYECKHE
cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue kucnopoaa. Criocoob
MOJIyYCHHS KUCJIOpOoa B 1ab0OpaTOpUu M MPOMBINIICHHOCTH. KpyroBopor
KHCJIopoa B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIIS KUCTOpoaa

2.2

TernoBo#t 3pdexT XuMUIECKON peakiuud, TEPMOXUMHUYECKUE YpaBHEHMUS,
9K30- ¥ SHAOTEPMHUUECKHUE peaKIuU. TOIIINBO: YyroJib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOs

2.3

Bonmopon — snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupozae, pu3NUecKrue M XMMHYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nosrydeHus. Kuciaotsl u conu

2.4

Mounsipablit 00beM ra3oB. PacyeTsl o XMMHUYECKUM ypaBHEHHUSIM

2.5

dusnyeckue CcBouWcTBa BOAbl. Boma kak pactBopurenb. PacTtBopsl.
HacpilieHHble M HEHACBHILICHHBIE PACTBOPbL. PacTBOPMMOCTH BEIIECTB B
BoJIe. MaccoBas 710151 BEIIECTBA B PaCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJIBI.
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OcHoBaHus. Posb pacTBOPOB B IPUPOJAE U B KU3HU desioBeka. Kpyropopor
BOAbl B MPHUPOJE. 3arps3HEHUE MNPUPOAHBIX BoA. OXpaHa W OYHUCTKA
MPUPOIHBIX BOJ

2.6

Knaccudukanusa Heopranmueckux coenunennit. Oxcuanl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE)
u  HecomeoOpasyromme. HomeHkmatypa  okcumoB.  Dusuveckue
¥ XUMUYECKUE CBOWCTBA OKCHIOB. [lomyueHne okcuaon

2.7

OcnoBanus. Krnaccudukanus OCHOBaHMW: IIETOYM W HEPACTBOPUMBIEC
ocHoBaHusA. HomeHknarypa ocHoBaHuii. @Duznyeckue MU XUMUYECKHUE
CBOMCTBAa OCHOBaHUU. [lonyueHrne 0OCHOBaHUM

2.8

Kucnorel. Knaccudukanus kucimor. Homenknatypa kucior. dusnueckue
U XUMHYECKHE cBoMcTBa KUCIIOT. P aktuBHOCTH MeTaiioB H.H. bexeroBa.
[TosyyeHnue KUcCIoT

2.9

Comn. Homenknarypa conei. PU3ndecKkue 1 XMMAYECKUE CBOMCTBA COJICH.
[Tonydenue coineit

2.10

I'eneTnueckas CBA3b MCXKAY KJIaCCaMHU HCOPIraHNYCCKHUX COGI[I/IHeHI/Iﬁ

2.11

XUMHUYECKHI OKCIEPUMEHT: KAauyeCTBEHHOE OIPEACIICHUE COJIepKaHUs
KHUCIIOpOJia B BO3/yXe, MOyYeHUE, COOUpaHue, paclio3HaBaHUE U U3YUCHUE
CBOWCTB  KHCIIOpOja,  HaOJIOJEHHWE  B3aUMOJICHCTBUSI  BEIIECTB C
KHCJIOPOJIOM U YCIIOBHSI BOSHUKHOBEHUSI U TIPEKpaIlieHns TopeHus (1oxapa),
O3HAaKOMJIEHUE ¢ 00pa3llaMi OKCHUJIOB U OMMCAHUE X CBOMCTB, MOJIyYCHHE,
coOupaHue, pacrlo3HaBaHUE W U3Y4YEHHE CBOMCTB Bojoponaa (ropeHue),
B3auMO/IelicTBUE Boiopoaa ¢ okcuaom Meau (II) (BO3MOKHO UCTIOJIb30BaHKE
BHJICOMaTEPHUANIOB), HAOIIOIeHHEe 00pa3IOB BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBAHUE OCOOCHHOCTEH PacCTBOPEHUSI BEIIECTB C pa3IM4HON
PacTBOPUMOCTHIO, MIPUTOTOBJICHHE PacTBOPOB C OMpEICICHHON
MAacCCOBOM JI0JIEM PACTBOPEHHOTO BENIECTBA, B3aUMOJICHMCTBHUE BOIbI C
MeTaJylaMi  (HaTpueM W KaibllueM) (BO3MOXKHO  MCIOJIb30BAHUE
BHUJICOMATEPHANIOB),  OMpEIEICHUE PACTBOPOB  KHUCJIOT W IIEIOYEeH C
MOMOIIbI0 MHAMKATOPOB, HCCIEAOBaHHE OOpa3lloB HEOPTaHUYECKUX
BEIIECTB  PA3JIMYHBIX KJIAcCOB, HAOIOICHHE W3MEHEHUS OKpPACKHU
WHJUKATOPOB B PACTBOPAaX KHUCIOT M IIENOYEH, U3yUCHHE B3aUMOCHCTBUS
okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaIaMH,
peakiuii  HeUTpaJM3aluM, TOJyYEeHHEe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHCHHE OJHOTO MeTajlyla JPYyTMM M3 pPacTBOpa COJIM, peIIeHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4 10 TeMe « BakHe#Ime Kiacchl HEOpraHUYeCKUX
COEIMHEHUI
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Ilepnonnueckuit 3akoH u llepuonnueckas cucTeMa XMMUYECKUX DJIEMEHTOB
JI.1. MenpneneeBa. CtpoeHre aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINHT

3.1

[lepBbie TOMBITKU KiaccU(UKAIMM XUMHUYECKHUX 3JeMeHTOB. [loHAThe o
rpynnax CXOJHbIX JIEMEHTOB (ILEJI0YHBIE U HIEJIOYHO3EMEIbHBIE METAILIIBL,
raJloreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(pOTepHBIC
OKCHUIbI U TUIPOKCHIBI

3.2

[Tepnoanyeckuii 3akoH. [lepuoanyeckas cucteMa XUMUYECKUX JIEMEHTOB
.. MenneneeBa. KopoTkomepuomnas u JIMHHONEpPHOAHAs (HOPMBI
[lepuomnueckort cucreMbl xuMHudeckux 3seMeHToB [[.M. Menneneena.
[Ieproner u rpynnsl. U3nUEeCKUl CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB
IEpUOJa U TPYIIIbI JIEMEHTA

3.3

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX 000JI04eK aTOMOB TEpBbIX 20 XUMHUUYECKUX DIJIEMEHTOB
Ilepuomnueckon  cucrembr .M.  MengeneeBa.  XapakTepucTHKA
XMMHUYECKOrO 3JIEMEHTA IO €ro MoJioxkeHuto B llepumoamdeckoit cucreme
J.1. MennaeneeBa

3.4

3aKOHOMEPHOCTA HM3MEHEHHUSI paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METALTNYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpynnaM U TEepuoaam.
3nauenne Ilepuommueckoro 3akoHa wu llepuoguueckoir  CHCTEMBI
XMMHUYECKUX 3JIEMEHTOB ISl pa3BUTHsI HayKu U npakTuku. /.M. Menaenees
— YYEHBIN U TpaXkIaHUH

3.5

Xumuyeckass cBsi3b. KoBasieHTHast (MoJisipHasi W HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHas CBA3b

3.6

Crenenbp  okucieHus.  OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUM.
[Ipoueccel oOkUCIeHUs U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIHN

3.7

XUMHUYECKUN SKCIIEPUMEHT: H3yueHHE OOpas3lOB BEIIECTB METALIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE THAPOKCHIA LIUHKA C PACTBOPAMM KUCIIOT M
IeJI04YeN,  NPOBEACHUE  ONBITOB,  WUIIOCTPUPYIOLIUX  IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (ropeHue,  peakuuu
Pa3JI0KEHUSI, COCTUHECHMUS )
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9 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbl
Kog [IpoBepsiemble IPEeIMETHBIE PE3YJIBTATHI OCBOCHHS] OCHOBHOM
IIPOBEPSAEMOTO o0pa30BaTeIbHOM IPOrpaMMBbl OCHOBHOTO O0I1IET0 00pa30oBaHUs
pe3yJbTara
1 I1o Teme: «BemecTBO 1 XUMHAYECKasT PEAKIIHS

1.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHSITHH: pPacTBOp,
AIIEKTPOJIUTBI, HEIEKTPOJIMTHI, SJIEKTPOJIUTHYECKAS TUCCOLMALU,
peakly MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTuMbIe 151 HEeoOpaTuMbIe peakuuu, OKHCIIUTEIIBHO-
BOCCTAHOBUTENBHBIE  PEAKLIHUH, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCJIEHME M  BOCCTAHOBJIEHHWE, AJUIOTPONHMs, aM(pOTEPHOCTb,
XUMHYECKass CBsI3b  (KOB&JIECHTHAs, MOHHAs, MeETaJUIMYecKas),
KpUCTaJUIMYECKas pEIeTKa, CIIJIaBbl, CKOPOCTh XMMHUYECKON peaKIuu

1.2 WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHWYECKHX IOHATUN
Y IPUMEHSTH 3TU MOHATUS [IPU ONMMCAHUH BELIECTB U UX MPEBpAICHUN

1.3 COCTABJISITh YPABHEHMS AJIEKTPOJIUTHUYECKON AMCCOLMALNMU KHUCIOT,
HIEJ0YEd W COJIEM, MOJHBIE M COKPAILCHHBIC YPABHEHHUs DPEaKLM
MOHHOTO OOMeHa

1.4 PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3TUX peakuui

1.5 MPOBOJUTH PACYETHI MO YPABHEHUIO XUMUYECKOHN peakluu

2 [To Temam: «Hemeramnbl W uUx coeluHEeHHs» M «Meramibl U UX

COEIUHEHUS

2.1 XapaKTEepHU30BaTh (OMUCHIBATh) OOIIME U CIEUPUIECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHHE
IpUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIINHT

2.2 COCTABJISITh YPAaBHEHHUS PEAKIIMMA, MOATBEPKIAIOIINX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/ly BEIIECTBAMU PA3JIMYHbBIX KJIACCOB

2.3 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOECHHUS,
BO3MOYKHOCTH MPOTEKAHHUSI XUMHUYECKUX NMPEBPALICHUI B Pa3IU4HbIX
YCIIOBUSX

2.4 ClIeNOoBaTh ~ IpaBWJIaM  IOJb30BAaHUS ~ XUMHUYECKOW  NOCYAOU
u 1abopaTopHBIM 000PYIOBaHMEM, a TAKKE MPaBWIAM OOpaIIeHUs
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C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMHU TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IO TIOJYYCHHUIO U COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIECKHUCIOTO Ta3a)

2.5

NPOBOJUTHh PEAKIUH, TOATBEPIKIAIONINE KAUYECTBCHHBI COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABATh ONBITHBIM MYTEM XJIOPHI-,
Opomun-, womua-, kapOoHar-, ¢docdar-, cuaukar-, cynabpar-,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHWUS, UOHBI M3yYCHHBIX METAIUIOB,
IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX BEIICCTB

[To Teme: «XuMUS U OKpyKarolas cpeaar

3.1

PACKpBIBaTh CMBICI OCHOBHBIX XMMHUYecKuX noHstuil: [TJIK BeliecTna;
KOpPPO3Hsi METAJIIOB

3.2

MIPUMEHATh OCHOBHBIE OIEPAMM MBICIUTEIBHON JEATEIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEMaTU3alINIO,
BBISIBJICHUE IPUYUHHO-CIICICTBEHHBIX CBSI3€U — ISl U3yYEHUsI CBOMCTB
BEIIECTB M XUMHUYECKHX PEAKIHHI; €CTECTBEHHO-HAYYHBIC METObI
MO3HAHUA — HAaOJIIOJICHUE, U3MEPEHUE, MOICIIMPOBAHUE, DKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN )

IIpoBepsieMble 3J1eMEHTHI COAEPKAHMS

Kon

[IpoBepsieMblii 3IEMEHT COICPKAHUS

1

BemectBo u xummnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMHYECKUX JJIEMEHTOB
.. MengeneeBa. CtpoeHue aTomMoOB. 3aKOHOMEPHOCTH B W3MEHEHHH
CBOWCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIUs, KaJbLUs U
UX COCOWHEHMM B COOTBETCTBMM C  IIOJOXKEHUEM  JJIEMEHTOB B
Ileproauyeckon cuctemMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHune BeliecTBa: BUIbl XMMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
pPELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIMYECKOU
pemieTkn M BUJa XuMmHuueckoi cBszu. Kiaccudukauuss ¥ HOMEHKIATypa
HEOPraHWYECKUX BeIeCTB (MEXAyHapOoIHAs U TPUBHAJIbHASA). XUMUYECKUE
CBONMCTBA BEILECTB, OTHOCSIIUXCS K PAa3JIM4YHBIM KJIACCAM HEOPTaHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUYECKUX BELIECTB

1.3

Knaccudukanms XUMHUECKHX pEaKIHUM MO pa3lInyHbIM MpH3HaKaM (10
YUCIy W COCTaBYy YYAaCTBYIOUIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY
s¢deKTy, Mo U3MEHEHHUIO CTETIEHENH OKUCICHUSI XUMHUYECKHUX 3JIEMEHTOB, T10
00paTUMOCTH, MO YYaCTHIO KaTalu3aTtopa). JK30- U SHAOTEPMUUYECKUE
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peaxIuu, TePMOXUMHUUECKHe ypaBHeHUs. [[OHATHE 0 CKOPOCTH XUMUIECKOU
peaKIym

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [lonsTue
O TOMOIEHHBIX U TETEpOreHHBbIX peakuusax. llonarne o XuUMHUYECKOM
paBHOBecuH. DaKTOpBI, BIUSAIOINIME HA CKOPOCTh XUMHYECKOW peaKUuu
Y TIOJIOKEHUE XUMUYECKOTO PABHOBECHS

1.5

OKMCIINTENIbHO-BOCCTAHOBUTEIBLHBIC pCaKnuu, BHGKTpOHHBIﬁ OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOM PCaKIUU. CocraBneHue ypaBHCHI/Iﬁ
OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHCM MCTOAA
QJICKTPOHHOI'O OajaHca

1.6

Teopus IIEKTPOJINTUYECKOM JUCCOLMALNY. DNEKTPOIUTHI
U HE3JIEKTPOJauThl. KaTHOHBI, aHMOHBI. MeXaHu3M IUCCOLUAlU BEIIECTB C
pPa3IMYHBIMM BUJIaMHA XUMUYECKOM cBsi3U. Crenenp qucconuanui. CuibHbIE
U ciabble ANeKTPOoauThl. Peakium noHHOro oOMeHa. Y ClIoBHS MPOTEKAHUS
peakuuii MOHHOTO OOMEHa, MOJHbIE M COKpAIICHHbIE MOHHBIE YpPaBHEHMSI
peakuumii. CBoiicTBa KUCJIOT, OCHOBAHUI U COJIEH B CBETE MPEACTABICHUIN 00
ANEKTPOJIUTUYECKON auccounannu. KadecTBEeHHblE peaKIMU Ha HOHBL
[TonsATHE O THAPOIN3E COJIEN

1.7

XUMHUYECKHUI SKCTIEPUMEHT: 03HAKOMJICHHUE C MOJIEISIMU KPUCTALTUYECKUX
pelIeTOK HEOPraHWYECKUX BEIECTB — METAUIOB M HEeMeTaUoB (rpadura
M aiMasza), CJIOXKHBIX BEIIECTB (XJOpuAa HATpusi); HCCIECIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIMK OT BO3JECHCTBUS Pa3IMYHBIX
(bakTOpOB; HCCIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
nporecca JUCCOUMAlMM  KHUCIOT, WIenoded u  colied  (BO3MOXKHO
HCIIO0JIb30BaHUE BUJIEOMAaTEPHUAIIOB); MIPOBE/ICHUE OTIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU MPOTEKAaHUsS peaKuil HOHHOro oOMeHa
(oOpa3zoBanue ocajaka, BBIJCICHHE Tra3a, oOpa30BaHHE BOJBI); OIBITOB,
WJUTFOCTPUPYIOITUX MPUMEPHI OKUCIUTEIHBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIMA
(ropeHue, peakuMH  PaA3JIOKEHHUS, COEAUHEHHUs);  PpaCllO3HABaHHE
HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX PEAKIMi HA WOHBI;
pelIeHne SKCIEePUMEHTAIBHBIX 3a/1a4

HemeTamns u nx COCANHCHUA

2.1

OO6mrast xapakTepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu oOKucieHus. CTpoeHue U (U3MYECKHUE CBONCTBA
MPOCTHIX BEIIECTB — rAJIOTEHOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoIeHiCTBHE C METaUIaMH, HEMETAIIAMU, 111eJI04aMH ). XIJIOPOBOAOPO/I.
ConsiHass KuCIO0Ta, XWMHYECKHE CBOWCTBA, MOJYy4YEHUE, NPUMEHEHHE.
JlelicTBHE XJIOpa M XJIOPOBOJOPOJA HA OPraHU3M 4YeJOBeKa. BakHeumne
XJIOPUBI U UX HAXOKAECHUE B IPUPOAC
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2.2

O6mas xapakrepuctuka 31emMeHToB VIA-rpynnsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHne u (puuUecKue
CBOMCTBAa TMPOCTBIX BEHIECTB — KHUCIOpPOJA U Cephbl. AJIOTPONHbBIC
MOAU(UKALIUA KHUCTOpoAda W cepbl. XHWMHYECKHE CBOWCTBA CEPBHL.
CepoBomopofi, cTpoeHue, puznyeckue U XUMHUECKHe CBOMCTBA. OKCHbI
cepbl Kak MpEACTABUTENM KHCIOTHBIX OKCcHIOB. CepHas KHUCIOTa,
¢usznyeckue U XMMHUYECKUE CBOWCTBA (00IIME Kak MpeaCcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). XUMHUYECKUE PEaKIUM, JIekKallue B OCHOBE
POMBIIIIEHHOTO Croco0a TMOJdy4YeHusi CepHOM KucioTel. [IpuMmeHeHue.
Conm cepHOM KHUCJIOTHI, KAaueCTBEHHas peakuus Ha CyJab(paT-uoH.
Haxoxnenue cepsl U €€ COeIMHEHN B TPUPOAEC. XUMUUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIEH CpeJibl COEAMHEHUSIMU cepbl (KUCIOTHBIE TOMKAH, 3arPsI3HEHNE
BO3/lyXa U BOJJOEMOB), CITIOCOOBI €T0 MPeIOTBPAIICHUS

2.3

OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEIECHH OKHUCIeHUsS. A3O0T, pacHpoCTpaHCHHUE
B IIpupoje, Ppu3MUecKue M XHUMHYECKHE cBoicTBa. Kpyrosopor azora B
npupojie. AMMHUaK, ero Gpu3nYecKre 1 XMMUYECKHUEe CBOMCTBA, ITOTYyUYEeHHUE U
npumeHenne. Comr aMMOHUS, WX (PU3NYECKHE W XUMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakiis Ha MOHBI aMMOHUS. A30THAsI KHCIIOTa,
ee TodydeHHe, (U3MYECKHE M XUMHYECKHE CBoWcTBa (0Omme Kak
pEeACTaBUTENIS Kiacca KHUCIOT | crenuduyeckue). FMcmop3oBaHue
HUTPATOB W COJIeH aMMOHHS B KadeCTBE MHHEPAJIBHBIX yIOOPCHHIMA.
XYWMHUYECKOE 3arpsi3HEHHWE OKpYXKalolmel cpeapl COCIWHCHUSIMH a30Ta
(KMCTIOTHBIE TOXKIH, 3arpsSI3HEHNE BO3TyXa, TTOYBBI U BOJOECMOB)

2.4

®dochop, awtorponHeie  Moaudukanmu  dochopa,  duznyeckue
u xumudeckue cBorctBa. Oxcun ¢ocdopa (V) u docdhopHas Kuciora,
du3nUeckue W XUMHUYECKHE CBOWCTBa, TModydeHue. lcnomb3oBaHue
docdaToB B kKauecTBe MUHEPATIHHBIX yI00PECHMIA

2.5

O6mas xapakrepuctuka 3iaemeHToB [VA-rpynnsl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapakTEepHble CTENEHU OKUCIEHUS. YTIJepoJa, aJIOTPOIHbIE
MOAU(PUKALIUK, PACTPOCTPAHEHUE B MPUPOJE, (PU3NUECKUEe U XUMUUYECKUE
cBoiictBa. Apcop6Omusi. KpyroBopor yriaepoga B mpupoae. OKCuibl
yriaepoaa, ux (pusnueckue U XMMUYECKHE CBOMCTBA, JCWCTBHUE Ha >KUBBIC
OpraHu3Mbl, TMOJYyYEHHE W NPUMEHEHUE. OIKOJOTUYECKUE MPOOJIEMBI,
CBs3aHHBIE ¢ okcuaoM yriepona (IV); runoresa rio0aabHOr0 MOTEIIEHUS
KJIMMaTa; MapHUKOBBIA H(¢eKT. VYrojbHas KUCIOTa U €€ COJH, HX
¢usznyeckue M XUMHUYECKHE CBOMCTBA, IOJy4eHHE U NPHUMEHEHHE.
KauecTBennas peaxiusi Ha KapOoHaT-uOHBI. Mcmonb3oBanue KapOOHATOB
B OBITY, MEIMIIMHE, IPOMBILIJIEHHOCTU U CEIHCKOM XO3SIICTBE
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2.6

[TepBoHauanbHBIC NOHATHUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepoaa (MeTaH, 3TaH, ATHJICH, all€TWJICH, 3TaHOJI, TJUILEPUH, YKCyCHas
kuciora). X coctaB u xumuueckoe crpoeHue. [loHsTue o OHoIoruuecku
BAXKHBIX BEILIECTBAX: JKHUpaX, OelKax, YrjieBoJgaXx — U UX POJU B KU3HU
yenoBeka. MarepuaabHOE€ €AMHCTBO OPraHMYECKMX M HEOPraHUYECKHUX
COCIMHECHUU

2.7

Kpemuuii, ero ¢usuueckue ¢ XHMHYCCKHE CBOWCTBA, IOJyYCHHE
u npuMenenne. CoeuHeHUs KpeMHHsI B mpupoje. OOmue mpeacTaBIcHs
00 okcuae kpemuus (IV) m xpemuueBori kuciore. CHIHMKATBI, HX
UCIIOJIb30BaHUE B OBITY, MEIWIIMHE, IPOMBIIUICHHOCTH. BakHewime
CTPOUTENIbHbIC  MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkesne300eToH. [IpoGremblr 0e30mMacHOTO HMCIONIB30BAHUS CTPOUTEIIBHBIX
MaTEPHUAJIOB B IMIOBCEIHEBHOM YKH3HU

2.8

XUMHUUYECKHUI KCIIEPUMEHT: U3y4eHHE 00pa3lloB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJISIHOM  KHUCJIOTBHI; MPOBEJEHUE KAUYECTBEHHBIX PpPEAKIUI
Ha XJOPUI-HUOHBI U HAOJIOJCHHE MPU3HAKOB HX MPOTEKAHHUS, OTBITHI,
oTpaxaromue (uanyeckue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX
COEIMHEHH (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); O3HAKOMJICHHUE
¢ o0Opa3iaMu XJIOpHUI0B (TaJOTeHUIOB); O3HAKOMIJICHHE ¢ 00pasiiaMu cephl U
€€ COCQUHEHUSMU (BO3MOXKXHO HCIOJIb30BAaHUE  BHUAECOMATEPHUAIIOB);
HaOJOJIeHHe  Tpollecca  OOyrJIMBaHMs — caxapa MOoJa  JIEUCTBHUEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIJIOTHI; M3YYECHHE XUMHUUYECKUX CBOMCTB
pa30aBICHHON CEpPHOM KHUCIOTHI, MPOBEACHUE KAYECTBEHHOM peakIuu Ha
cynbdaT-uoH W HaONIOJEHUE MPU3HAKA €€ MPOTEKAHUsS;, O3HAKOMIICHHE C
dbu3uYeckuMu CBOMCTBaMH a30Ta, pocdopa u X coeAMHEHUN (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPUATIOB), 0Opa3laMu a30THBIX U (HOChHOPHBIX
yA0OpeHuit; mogydeHrue, coOnpaHue, pacro3HaBaHUE M U3YyUYEHHE CBOMCTB
aMMHMaKa; MpoBeJCHUE KaUeCTBEHHBIX PEaKIuii Ha HOH aMMOHUS U docdat-
MOH W U3Y4YEHHE T[PU3HAKOB UX MPOTEKaHUs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON  a30THOM  KHUCJIOTBI €  MeIbl0  (BO3MOXKHO
UCIOJIb30BAaHUE BUAEOMATEPUAIIOB); M3YUYEHUE MOJENEH KPUCTALITUYECKUX
pemeTok anMmasa, Tpadura, ¢yiepeHa; O3HAKOMJICHHE C TPOIECCOM
afcopOLMM  PACTBOPEHHBIX  BEIIECTB  AKTUBHPOBAHHBIM  YIJIEM H
YCTPOWCTBOM TMPOTHBOTA3a; TMOJyYeHHE, COOMpaHHWE, pACIO3HABaHUE U
M3YUYEHHE CBOICTB YTJIEKUCIIOTO Ta3a; MPOBEICHUE KAUYECTBEHHBIX PEaKIIUii
Ha KapOOHAT- U CUJIMKAT-UOHBI M M3yUYEHHUE NPU3HAKOB HX MPOTEKAHUS;
O03HAKOMJIEHUE C MNPOIYKIMEH CUIMKATHON MPOMBIILUICHHOCTH, PEIICHUE
DKCIEPUMEHTANIBHBIX 3aJa4 N0 TeMe «BakHeWlne HeMeTalyibl U HX
COECITMHEHUS

MerTauibl 1 UX COCAUHEHUS
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3.1

OO0mas XxapakTepruCcTUKa XMMUYECKUX AJIEMEHTOB — METaJIJIOB HA OCHOBAaHUH
UX T0JokeHusA B llepuonnyeckor cucreMe XUMHYECKHX 3jieMeHTOB [I.U.
MengeneeBa u crpoeHus aTroMoB. CTpoeHME MeTauioB. MeTrandeckas
CBSI3b U METAJUIMYECKash KpUCTAJUIMYECKass peuieTka. IJIEKTPOXUMUUYECKUN
PSAI HAIIPSKEHUM METaJUIOB

3.2

duznyeckue M XUMHYECKHE CBOMCTBA MeTawioB. OOmue crnocoObl
noJjryuyeHus: MetaysioB. [IoHATHE O KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT Koppo3uu. CriiaBel (CTalb, YyTyH, JIOPATIOMUHHN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH

3.3

H_IGJ'IOLIHBIG MCTAJJIBIL: ITIOJIOKCHHC B HepI/IOI[I/I“IeCKOﬁ CHUCTCMC XUMHNYCCKHUX
OJICMCHTOB I[I/I MGHI[GJ'IGGB&; CTPOCHHUC HX aTOMOB; HAXOXICHHUC B
Impuponc. du3NYeCcKue U XUMHUUYECKHE CBOMCTBA (Ha INpuMCpC HATPHUA H
KaJII/I}I). OKCI/II[BI U TUAPOKCHUABI HATPUA W KaJIUAd. HpI/IMeHeHI/Ie MICJIOYHBIX
MCTAJIJZIOB N UX COGI[I/IHGHHfI

3.4

[llemoyHO3EeMEIbHBIE  METAUIBI MarHuili W KallbIUM: TOJIOKCHHE
B Ilepuonnueckoil cucreme xumuueckux snemeHtoB [[.M. Menneneena;
CTPOCHHUE X aTOMOB; HaXOXKJECHHUE B IIpUpojic. DU3NYECKUE U XUMUUYECKHUE
CBOMCTBA MarHMsi U KaJibliud. BakHelIne coeIuHEHUs Kaiblus (OKCH,
TUAPOKCHU]I, COJIN). JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHCHHS

3.5

AmomuHuii: nonoxeHue B Ilepuognmyeckol cHCTEME XUMHUUYECKUX
anemeHnToB /.M. MeHneneeBa; CTpOEHUE aTOMa; HAXOXKICHUE B IPHUPO/IE.
du3nvecKkrue U XMMUUYECKUEe CBOMCTBA altoMUHUS. AMGOTEpPHBIE CBOMCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUS

3.6

Kenezo: nonoxenne B lleproanueckor cCUCTEME XUMHUYECKUX DJIEMEHTOB
JI.1. MenaeneeBa; CTpoOeHME aToMa; HaX0XAEHUE B npupojie. Puzndeckue
U XMMUYECKHe CBOMCTBa kene3a. OKcuabl, THAPOKCUIBI U conu xenesa (1)
u xxene3a (III), ux cocra, CBOMCTBA U MOIyYEHHUE

3.7

XHWMUYCCKHH OSKCIIEPUMEHT: O3HAKOMIICHHE C O0Opas3liaMH METaIOB U
CIUTABOB, WX (PM3UYECKUMH CBONCTBAMU; M3yUYCHHUE PE3YyIHTATOB KOPPO3UU
METAJIOB (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJCHCTBUS OKCHJIa KaJdbliMsl W HaTpus C BOAOM (BO3MOXKHO
HCTOJIb30BaHUE BUICOMATEPHUAJIOB); UCCIICIOBAaHNE CBOMCTB JKECTKOM BOJIbI;
mpoiiecca TOpPEHHs JKejle3a B KHUCIOpoJie (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KA4YECTBEHHBIX pEaKIMi Ha
MOHBI (MarHus, Kajablvs, AIIOMUHMS, ITIMHKA, xkene3a (11) u xxenesa (I11), meau
(IT); HabmroieHre U OMUCAHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMMU
HATpus, Kaausl U Kajablusd (BO3BMOXKHO  HCHOJB30BaHUE
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BHJICOMATEPHAIIOB); HCCIEIOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCHUIIA
ATIOMUHUA M TUJIPOKCHUA IIUHKA; PEIICHHUE dKCIEPUMEHTAIBHBIX 3a]1ay 110
TeMe « BaxHeunme MeTaUIbl U UX COCTMHCHUSD)

XUMHUSI U OKpYyXKarolas cpea

4.1

HogBrie MaTCpUuaJibl U TCXHOJIOTHUH. Bemecma U MaTCpHaJibl B HOBCCI[HGBHOﬁ
’KM3HH YejloBeKa. XUMMUS U 3A0POBLEC. be3onacHoe ncnoabp30BaHue BCIICCTB
N XUMHYCCKHX peaKHI/Iﬁ B GI)ITy. HCpBaH IMOMOIIb ITPHU XUMHNYCCKHUX OJKOTrax
" OTPABJICHUAX

4.2

OCHOBBI  3KOJOTHMYECKOW TIPaMOTHOCTH. XUMHYECKOE  3arpsi3HEHHE
okpyxaromeid cpeasl [IJIK. Ponb XuMuM B pEIIEHUH HSKOJIOTHUYECKHUX
npo6sieM. [TpupoiHble HICTOYHUKHU YTJI€BOJAOPOAOB (yTojb, IPUPOIAHBIN Ta3,
He(Th), MPOAYKTHI UX MEPEPaOOTKH, KX POJIb B OBITY U IIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI SKCHEPUMEHT: M3y4YeHHE 00pa3lloB MaTepuajoB (CTEKJIO,
CIUIaBbl METAJIJIOB, MMOJIMMEPHBIE MAaTEPUAIIBI)
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MNEPEYEHBb (KOAU®UKATOP) IPOBEPSIEMbIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHON
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N 3JIEMEHTOB COAEPKAHMUS 110 XUMHNHN

JI1st mpoBeieHUs OCHOBHOT'O FOCYJapCTBEHHOTI'0 3K3aMeHa 1o xuMuu (painee — OI'D
0 XHWMHH) HCIOJB3yeTCs TNepedyeHb (KoAU(GUKATOpP) IPOBEPSEMBbIX TpeOOBaHUI
K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETOo
00pa30BaHMsI U AIIEMEHTOB COACPKAHHUSL.

IIposepsiembie Ha OI'D o0 XumMKuU TPeOOBAHUS K pe3yibTaTaM OCBOCHHUA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111€I0 00pa30BaHMS

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJibTaTaM 0a30BOr0
YPOBHSI OCBOEHHS OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBbI
OCHOBHOTO 00111eT0 00pazoBanusi Ha ocHoBe ®I'OC

1

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SABJICHHM NPHUPOJABI, MMOHUMAHUE OOBEKTUBHOU
3HaYMMOCTU OCHOB XMMHUYECKON HayKd Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJIbTypbl U MNPAKTHYECKOU
JIESITEIbBHOCTH YeJOBEKa B YCJIOBHUSX COBPEMEHHOTO OOIIECTBA;
ITOHMMAHHUE MECTAa XUMUH CPEIN APYTUX ECTECTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOAAX ITO3HAHMHA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPETUUCCKUX MCETOAAX HMCCICAOBAHHA BCIICCTB W HUIYUCHUA
XUMHUYCCKHUX pCaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOACIIn
JJIA 00BACHECHUS CTPOCHHUS aTOMOB N MOJICKYJI

1.3

o chepax npodeccHoHaTBLHON IEATCIBHOCTH, CBSA3AHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSX
XUMHYECKOH HAyKH, YTO TO3BOJUT OOYYarOUMMCS PacCMaTpPHBATH
XUMUIO KaK cepy cBoer OymyIeit mpopecCHOHAIBHON AESITEIbHOCTH
U cliejaTh OCO3HAHHBIM BBHIOOP XMMHHM KaK MPOQHIBHOTO MpeaMeTa
MIPY TIEPEX0/Ie HAa YPOBEHb CPEAHETO O0IIEro 00pa3oBaHUs

Branenne cucremMoil XMMWUYECKMX 3HAHWM M YMEHHE IPUMEHSTh
CUCTEMY XMMHUYECKUX 3HAHUM, KOTOPAasl BKIIIOYAECT:

2.1

BOKHEHUIIME XUMHUYECKUE TOHSITHS: XUMHUYECKUN DJJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IPOCTOE U CJIOKHOE BELIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAs CMEChb, OTHOCHUTEJIbHbIE aTOMHAas W MOJEKYJsSIpHas
MaccChl, KOJMYECTBO BELIECTBA, MOJb, MOJSIPHAs Macca, MOJISAPHBIM
00BeM, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb (CPEIHSSA), XUMUYECKas
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peakuys, peakuu COEAMHEHMS, PEAKUUU Pa3JIOKEHHS, DPEAKLIUU
3aMElIeHMs], peakiuu OoOMeHa, TerIoBoM 3(@eKT peakiuu, 3K30-
U SHJOTEPMUYECKHUE PEAKIIUHU, PACTBOP, MACCOBAS J0JSI XUMUYECKOTO
AJIEMEHTA B COEMHEHUH, MAacCOBas 10151 ¥ IPOLICHTHAs KOHLIEHTpalus
BEIIECTBA B pAcTBOpE, fAJPO aTroMma, DJEKTPOHHBIM CIOW aroma,
aTOMHasi OpOUTaJIb, PaJANyC aTOMa, BAJIEHTHOCTh, CTENIEHb OKUCIIEHUS,
XUMUYECKast CBSI3b, ANEKTPOOTPUIIATEIILHOCTD, noJisipHas
U HEMOJISIpHAsi KOBaJeHTHas CBsI3b, MOHHAs CBS3b, METAJUIMYECKas
CBI3b, KPUCTAJUIMYECKAs PEIIETKA (ATOMHAs, MOHHAS, METAITINYECKAs,
MOJIEKYJISIpHAsI), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEDJICKTPOJIUT,
ANEKTPOJIUTUYECKAs JHCCOLMALUS, pPEAKUUd HOHHOro OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakiuu, OKUCIIUTENIb U
BOCCTAHOBUTENb, OKHCIECHHE W BOCCTAaHOBJICHHME, DJIEKTPOJIN3,
XUMHUYECKOE pPABHOBECHE, OOpaTUMbIE M HEOOpATHMbIE PEAKILIHH,
CKOPOCTh XUMHUYECKON peakuuu, kartamuzarop, IIJK, kopposus
METaJIOB, CILJIaBbI

2.2

OCHOBOTIOJIAraloIIMe 3aKOHbl XHWMHH: 3aKOH COXPAHEHHS MacChl,
nepuoanuecknii 3akoH JI[.M. MeHaeneeBa, 3aKOH TOCTOSIHCTBA
COCTaBa, 3aKOH ABOTapo

2.3

TEOPUU  XHUMUHU: ATOMHO-MOJIEKYJISIpHas Teopus, TEOpHsI
AIEKTPOJUTHYECKON TUCCOINAIUN

Brnanenne ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKIIFOYAIOIIEH

3.1

YMEHUE MPAaBUIIBHO HCIIOJIb30BATh U3YUYEHHBIE BEIIECTBA U MaTEPUAIIbI
(B TOM umcie MHHEpaJbHble YIAOOpPEHUS, METa/Ibl U CIUIaBbI,
OPOAYKTHI MEpepadOTKU MPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOIOB
(yrns, mpupogHoro rasa, He)TH) B OBITY, CEbCKOM XO3SIHCTBE, HA
IPOM3BOJICTBE U MOHUMAaHKUE 3HAUEHUS )KUPOB, OCITKOB, YTIECBOIOB JIS
OpraHu3Ma 4YeJIOBEKa; YMEHUE MPOTHO3UPOBATH BIUSHUE BEIIECTB U
XMMHUYECKHUX IPOLIECCOB HA OPraHMU3M YEJIIOBEKA M OKPYIKAIOLIYIO

MPUPOJIHYIO Cpely

3.2

YMEHUE MUHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHUSIMHU JIPYTUX
y4eOHBIX MPEAMETOB

3.3

HAJIMYKUE OMbITa PAOOTHI C PA3IMYHBIMU MCTOYHUKAMU WH(POPMAIIUU
Mo XuMuu (Hay4yHas W HAy4YHO-TIOMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPaBOYHUKU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATb I/IH(l)OpMaI_II/HO O BCfHICCTBAX, HX
MNpCBpaAlICHUAX n MMPaKTH4YCCKOM IMPUMCHCHUUN u YMCHHC
HCIIOJIB30BATh €€ IJIA PCIICHUA y‘-Ie6HO-H03HaBaTeJ'IBHBIX 3aga4
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Brnanenue ocHOBaMH MOHSTHIHOIO amnmapara M CHMBOJIHYECKOTO
A3bIKa XMMHMH JJI1 COCTaBJIEHMsI (POPMYJ HEOPraHMYECKHUX BELIECTB,
YpPaBHEHUH  XMMHUYECKUX  PEaKIUil; OCHOBAMM  XMMHYECKOU
HoMmeHKJIaTypbl (IUPAC u TpuBuanbHOI)

3) YMeHne oOBSCHATH CBSA3b MOJOXKEHHS 3JieMeHTa B Ilepuoamueckoit
CUCTEME C YHCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sapa, oOIee ducio
AJIEKTPOHOB), PACHpPEACICHUEM SJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOIOB, KAJIMA U KAJIbIIUS

6 [Ipencrapienune 0 MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB (paguyc aToma, JJIEKTPOOTPUIATEIIBHOCTH), MPOCTHIX U
CJIOKHBIX BEILIECTB OT MOJIOKEHUs 3JIeMeHTOB B Ilepuomunueckoii
cucTeMe (B MaJIbIX MeproAax U IIIaBHBIX MOATPYIINAX ) U JIEKTPOHHOTO
CTPOCHHUS aTOMa

7 YMenue kinaccuuimpoBaTh:

7.1 XAMHUYECKUE AIIEMEHTHI

7.2 HEOpPraHMYECKUE BEILEeCTBA

7.3 XUMHUUYECKUE PEaKIIUU

8 YMeHue onpenensTh:

8.1 BAJICHTHOCTh U CTEMEHb OKHUCJICHUS XMMHUYECKHX AJIEMEHTOB, 3apsl
MOHA

8.2 BUJ XHMHYECKOM CBSI3U U THUN KPUCTAUIMYECKOH CTPYKTYpbI
B COCJIMHEHHUSIX

8.3 XapakTep CPebl B BOJHBIX PACTBOPAX BEIMIECTB (KHCIIOT, OCHOBAHHMI)

8.4 OKHUCJIUTEb U BOCCTAHOBUTENb

9 YMeHue xapakTepru3oBath (PU3NYECKUE U XUMUYECKHE CBONCTBRA!

9.1 MPOCTBIX BEMIECTB (KHUCJIOPOJ, O30H, BOJOPOJI, TIpaduT, aamas,
KpeMHuH, azor, docdhop, cepa, XJIOp, HATPUM, Kaaul, MarHHMH,
KaJbIIUM, aATFOMUHUM, J)KEJIE30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHCJE HMX BOJHBIX PacTBOPOB (BOja,

aMMHaK, XJIOPOBOZOPOA, CEPOBOIOPOJ, OKCHUIBI W THAPOKCHIIBI
metauioB | — IIA rpymn, amommuwms, memu (l1), muHka, xenesa
(11 u III), oxcuapt yraepoaa (1l u IV), kpemuus (1V), azora u dochopa
(IIT u V), cepnt (IV u VI), cepuucras, cepHasi, a30TUCTas1, a30THasl,
dbocdopHasi, yroapHasi, KpEMHUEBAsI KUCIOTA U UX COJIH)
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9.3

IIPOTrHO3UPOBATH )41 XApaKTCPHU30BaATh CBOMCTBA BCIICCTB
B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHHUA, IPUMCHCHHC BCIICCTB B
3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOKHOCTb IMPOTCKAHUA XUMHUYCCKUX
npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

10 YMeHre COCTaBIATh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIIHA,
B TOM YHCJIC:

10.1 peaxiuii HOHHOro OOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA

10.3 WUTIOCTPUPYIONIUX ~XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KIIACCOB
(TpyriIn) HEOPraHUYECKUX BEIIECTB

10.4 MOATBEPIKIAIONTNX TCHETHUECKYO B3aUMOCBSI3b MEX Ty HUMHU

11 YMeHue BEIYUCIATH (IPOBOIUTH PACUETHI):

111 OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJBSIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa B COCTMHEHNUN

11.2 MAaCCOBYIO JIOJIFO BEHIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB

114 [0 YPaBHEHHSIM XHUMHUYECKUX PEAKIUN W HAXOAUTh KOJIUYECTBO
BEIECTBa, 00bEM U MACCy PEarcHTOB WJIA MTPOTYKTOB PEaKIIUU

12 Bnanenue (3HaHUE OCHOB):

12.1 OCHOBHBIMH  METOJaMHU  HAY4YHOTrO TIO3HaHUs  (HaOIIOJeHuUE,
WU3MEpEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE) TTPH U3yUCHUHN BEIIECTB
XUMUYECKUX SBJICHUH; yMeHHEe copMyIupoBaTh MpoOIeMy U
MPEIIOKHUTH IMTYTH €€ PEIIeHUs

12.2 Oe3omacHoil pabOThl C XMMHYECKUMHU  BEIIECTBAMHU, XUMUYECKOU
MOCYJION ¥ TAOOpaTOPHBIM 000PY0OBaHUEM

12.3 IpaBUIaMH 0€301TaCHOTO OOPAICHHS C BEIIECTBAMH, HCITOJIH3yEMbIMH
B MMOBCETHEBHOM KU3HM, MPABUJIAMU TTOBEJICHUS B IIEJISIX COEPEKECHUS
310POBbSl U OKPY’KAIOLIEH MNPUPOAHOW CpEIbl, NMOHMMAaHUE Bpeaa
(OTTacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHW3MBI OIPEICICHHBIX
BEII[ECTB, CIIOCOOOB YMEHBINICHUS W TMPEAOTBPAICHUS UX BPEIHOTO
BO3JICCTBHS

13 Hanuune npakTU4ecKUX HABBIKOB IUIAHUPOBAHUSL M OCYIIECTBICHUS

cdireayromux XuMHYCCKHUX SKCIICPUMCHTOB!
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13.1

U3y4eHUE U onucaHue GU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHUE
C  (QusMyeckUMM W XUMHYECKUMHU  SIBJICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOUIUE NPU3HAKU TPOTEKAHUS XUMUYECKUX PEaKIUil

13.2

M3y4YeHHE CIIOCOOOB pa3/ieeH s cMecen

13.3

IMMOJIYUYCHHUC KHUCJIOPOJa U U3YUCHHUC CTO CBOI>’ICTB; IMOJIYYCHHUC BOOOPOaa
N U3Y4YCHHUC CTO CBOP’ICTB; IMOJIYUYCHHC YIJICKHUCJIOIO Ira3a U U3yUCHHC
cro CBOﬁCTB; IMOJIYUYCHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEACICHHOW MAacCOBOM JIOJIEU
PacTBOPEHHOIO BELIECTBA

13.5

MPUMEHECHUE WH]JIUKATOPOB (Jrakmyca, METUJIOpAHKA
u deHondTaenHa) I ONpEeeNICHUs XapaKTepa Cpelibl B pacTBOpax
KHUCJIOT U MIEJIOYEN

13.6

HCCIICIOBAHUE M OMNUCAHUE CBOWCTB HEOPraHUYECKUX BEILIECTB
PAa3IMYHBIX KJIACCOB; U3YUYECHHUE B3aUMOICHCTBUS KUCIIOT C METAJLIAMM,
OKCHUJAMU  METAJUIOB, PAacTBOPUMBIMU U  HEPACTBOPHUMBIMU
OCHOBAHUSIMH, COJISIMH; IIOJYyYEHUE HEPACTBOPHUMBIX OCHOBAHHUI;
BBITECHEHME OJHOIO MeTajla JAPYrMM M3 pacTBopa  COJM;
uccienoBanue aM(POTEPHBIX CBOMCTB THUJAPOKCHIOB aTIOMUHUS U
IUHKA

13.7

pellIeHre AKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM: « OCHOBHBIE KJIACChl
HEOPTraHUYECKUX COCOUHCHUIY; «NEKTPOTUTHYECKAS
auccouuanusy; «BaxHenmue HeEMETamabl U HUX COCAMHCHUS,
«Baxkneimne MeTajljibl M UX COSIMHCHUSD)

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIOUIUE  MPU3HAKU
MPOTEKaHUSI PEaKIMil MOHHOTO OOMEHA; KauyeCTBEHHBIEC PEaKIIMH Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HMOHBI: XJOpUI-, OpomMuj-,
wonun-, cynbdar-, ¢docdar-, KapOOHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUS, MarHusl, KajabIus, aTFOMUAHUS,
xKenesa (2+) u xkenesa (3+), menu (2+), IMHKA

14

YwMeHue:

14.1

NpeaACTaBIATL PE3YILTATLEI OKCIICPUMCHTA B q)OpMC BBIBOIOB,
JOKa3aTcIbCTB, I‘pa(l)I/IKOB n Ta6J'II/ILI N BLIABJIISITL OMIIMPHUYCCKHC
3aKOHOMCPHOCTHU

14.2

YCTaHABJIMNBATL CBA3HU MCKAY pE€aJIbHO Ha6J'IIOI[a€MBIMI/I XHUMHNYCCKNMH
SABJICHUAMM U ITpoHEeCCaMM, IIPOUCXOAAIINMMHA B MaKpPO- 1 MUKPOMHPCE,
O0OBACHATH IMPUYINHBI MHOI‘OO6paSI/I}I BCIIICCTB
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IlepeyeHb 3J1eMEHTOB CO/lepPKAHNS, IPOBePsiEeMbIX HA OCHOBHOM IOCy/1apCTBEHHOM
IK3aMeHe M0 XUMUM

Kon

[IpoBepsiemMblii 2JIEMEHT COJIepKaHuUs

1

HepBOHaLIaJ'H)HBIC XUMHWYCCKHUC ITOHATHSA

1.1

Yucrteie BCIICCTBA U CMCCH. CriocoOsbl pasacCiaCHUA cMmecen

1.2

ATOMBI U MOJICKYJIbI. XumMudeckue 3JIeMEHThl. CHMBOJIBI XHMHUUYECKHX
SJICMCHTOB. HpOCTBIC H CJIO0XXHBIC BCIICCTBA.

1.3

Xumudeckas (opMyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DSJIEMEHTOB.
CTeneHp OKUCIEHUS

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHoOcHUTEIbHAsg aTOMHAas Macca.
OTHocHuTEIbHAS MOJICKYJIAApHAas1 Macca. MaccoBasg 1011 XHMHYECKOT'O
DJIEMCHTA B COCANHCHUU

1.5

KonuuectBo BemniectBa. Mo, MossipHas macca. MossipHbIil 00beM ra3os.
B3anmocCBs3b KOTMYECTBA, MACCHI U YKCIIa CTPYKTYPHBIX €IMHHUIL] BEIIECTBA

1.6

DU3NYECKUE U XUMUYECKUE SIBJICHUSA. XUMUUYECKAs pEaKIUs U €€ TPU3HAKH.
3aKOH COXpaHEHUSI MACChl BEMIECTB. XUMUYECKUE YPABHEHUS

[Tepnonnueckuii 3akoH u [lepruoanyeckasi cucteMa XUuMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHue aTOMOB

2.1

[lepnonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
J.1. Menneneesa. Ilepuoas! u rpynibl. @U3NYECKUN CMBICH MTOPSAIKOBOTO
HOMeEpa, HOMEPOB NIEPUOJIa U TPYMIIBI dJIEMEHTA

2.2

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tonel. DnekTponsl. CTpoeHUe
AJIEKTPOHHBIX 000JIOUEK aTOMOB TMepBbIX 20 XHMHUYECKUX 3IIEMEHTOB
[Tepnoanueckon cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMUYECKHX JJIEMEHTOB NEPBBIX
TpeX NIEPUOJIOB, KaJIns, KaJIbLUS (pamuyca aTOMOB,
ANEKTPOOTPULIATEIIBHOCTH, METAINTMYECKUX U HEMETAINIMYECKUX CBOMCTB) U
UX COCIWHEHUH B COOTBETCTBUM C TMOJIO)KEHUEM DJIEMEHTOB B
[Ieproguyeckoi cUCTEME U CTPOCHUEM UX aTOMOB

Ctpoenue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHas (TojisspHasi W HEMOJSIpHAsi) CBS3b.
DNEKTPOOTPUIIATETLHOCTh  XUMUUYECKUX  3JIeMEHTOB. VoHHas  CBs3b.
Mertamnnueckast CBA3b
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3.2

Tumnel KpUCTAUIMUYECKUX PEIICTOK (aTOMHAas, WOHHAs, MeTauIMYecKas),
3aBHCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKOMN PEIIETKU U BU/IA
XAMHUYECKOU CBA3U

Baxneime MpCaACTABUTCIIN HCOPIraHUYCCKHUX BCIICCTB. Hemeramnel 1 ux
COCIMHCHUA. MeTamisl 1 UX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX COCAMHEHHUI: OKCHUIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aMm(doTepHBIC)
¥ HEeCoJIe0Opasyrolie; OCHOBaHUH (ILEJI0YH U HEPACTBOPUMBIE OCHOBAHUS);
KUCIIOT (KUCIOPOJACOJEpKAIMEe M OECKUCIOPOAHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX )

4.2

Ou3N4ecKue U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB!
BOJIOPO/Ia, XJIOPA, KKUCIIOPOJa, Cephl, a30Ta, hochopa, yriepoaa, KpeMHHUS

4.3

Pu3nyecKue U XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB-METAIIOB: JINTHS,
HaTpus,  Kalusg, MardHusgd W KaJIbluUdA,  QJIIOMHUHMS,  JKelesa.
DIIEKTPOXMMHUYECKUN PSIT HAIIPSHKEHUM METAJIOB

4.4

Ou3MYeCKUe © XHAMHUYECKHE CBOMCTBA BOJOPOJHBIX  COCIMHEHUU
HEMETAJUIOB: XJIOPOBOIOPO/IA, CEPOBOIOPO/IA, AMMHUAKA

4.5

dusnyecKkre ¥ XUMHUECKUE CBOMCTBA OKCHUIOB HeMeTauioB: cepol (1V, VI),
azora (II, 1V, V), docdopa (III, V), yraepona (II, IV), kpemuus (IV).
[TonyueHre OKCHIOB HEMETAILIIOB

4.6

Xumudeckue cBoicTBa okcuaoB: metaiioB |A — A rpynn, uunka, meau
(1) u xxenesa (11, III). [TorydeHue OKCHIIOB METAIIIOB

4.7

XHWMHUYCCKHE CBOHCTBA OCHOBaHMH W  aM(OTEpHBIX THAPOKCHIOB
(Ha TpuMepe THAPOKCHAOB AQIIOMUHHS, Kele3a, IuHKa). [lomydeHue
OCHOBAaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

Oo6mme XUMHYECKUE CBOICTBA KHUCJIOT: XJIOPOBOJIOPOJAHOM,
CEPOBOJIOPOAHON, CEPHUCTOM, CEPHOM, a30THOH, (pochopHOI, KPEMHUEBOH,
yroiabHoi. OcoOble XUMUUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOUN U
a30THOM KucaoT. [lomydenue kucior

4.9

OO61ue xumMuIeckue cBoicTBa cpeuux coseit. [lomyuenue coneit

4.10

[Tonyuenue, coOupanue, pacrio3HaBaHHE BOJOPOJIA, KHCIOpOia, aMMHUaKa,
YTJIEKHUCIIOTO Ta3a B 1abopaTopuu

411

[Tosmyyenne amMuaka, CEpHOW U a30THOM KHUCJIOT B MPOMBIILICHHOCTH.
OOG1ue crocoObl MOTYyUYEeHHsS] METAJIJIOB

4.12

I'eneTnueckas CBs3b MCKAY KJIaCCaMHU HCOPraHNYCCKHUX COGI[I/IHGHI/Iﬁ

XHUMHYECKHE p€akunu
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5.1

Knaccudukanys XUMHYECKHX pPEaKIUil MO pa3jiMyHBIM TMpPU3HAKAM: IO
YUCIy U COCTaBy YYacCTBYIOIIMX B pPEAKLMUHU BEIIECTB, [0 TEIJIOBOMY
s¢deKTy, M0 U3MEHEHUIO CTETNICHEH OKUCIICHUS XUMHUECKUX 2JIEMEHTOB

5.2

TemnoBoii 3pheKT XUMUIECKON PEaKIH, TEPMOXUMUUYECKUE ypaBHEHUS.
OK30- ¥ SHIOTEPMHUUYECKHUE PEAKIMHU. TepMOXUMHUUECKUE YPABHECHHUS

5.3

OKHUCIUTENbHO-BOCCTAHOBUTEIHHbBIE PEaKIHH. Oxucnurenu
M BoccTaHoBUTEeNW. llpomecchl  OKMCIEHHS W BOCCTAHOBIICHHSL.
DNEeKTPOHHBINA OaNaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON pEAKIIUU

5.4

Teopus  BAEKTPOJUTHUYECKON  aucconuanuu.  KaTWoHbBI,  aHHOHBI.
DONEKTPOJUTEI U HEINEKTPoJUThl. CuibHbIE W Cia0ble DJIEKTPOJIUTHI.
CreneHb TUCCcOLMAIIAN

5.5

Peakunu noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS peaKIuii HFOHHOTO OOMEHa,
IIOJIHBIE U COKPAIICHHBIC HOHHBIE YPABHEHUS PEAKLINI

XuMus U OKpy’Karomias cpeaa

6.1

BemecTBa m marepuansl B MOBCEIHEBHOW KXW3HHM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuil B 1a00paTopuu U OBITY.
[lepBas moMoIIb MPU XUMUYECKUX 0KOTaxX U OTPABICHUIX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYyKaroled cpeabl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE TTOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAISHUS
[Ipenenvhas nomyctumas konueHTpamus BemiectB (I1K). Poxs xumum
B pEUIEHUU DKOJOTUYECKUX MpoOsieM. YcuiieHHe MapHUKOBOro 3¢ dexra,
pa3pylieHue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yrieposa, KpeMHUS U UX COCTUHEHUHN
B OBITY, METULIMHE, TIPOMBIIIEHHOCTH U CEIbCKOM X03siicTBe. [I[puMenenue
METaJVIOB W CIUJIABOB (CTallb, YYTyH, MIOPATIOMHHHM, OpoH3a) B OBITY U
IIPOMBILUIEHHOCTH WX coeaunHeHud. I[loHsTHE O KOppO3uM METasuioB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[IpuponHble UCTOYHUKHU YTIEBOAOPOAOB (yroJyib, MPUPOIHBINA ra3, He(TH),
OPOIYKTHI UX NIepepaboTKu (OEH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

ITepBoHayanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepona (MeTaH, 3TaH, ATWJIEH, alleTWICH, 3TaHOJI, TJULEPUH, YKCyCHas
kuciota). [ToHsTHe 0 OGMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKHUpax, OejKax,
YIJIEBO/AX — U UX POJIM B KU3HU YEJIOBEKA

Pacuertsr:

7.1

o opmyJsiaM XUMHUYECKUX COeTMHEHUHN

7.2

Macchl (MaccoBOI) JOJIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3

10 XUMHWYCCKHUM YPABHCHUAM
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