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IINIAHUPYEMBIE PE3YJIbTATBI OB YYEHUA

1. JINYHOCTHBIMM pE3yJIbTaTaMU OCBOEHHUS OCHOBHON 0Opa3oBaTeIbHON IPOrpaMMbl OCHOBHOI'O
o0r1ero oOpa3oBaHUs SABISIOTCS:

1. I'paxk1anCcKOTO BOCITUTAHUSI.

[IpencraBieHust 0 COLMAIbHBIX HOPMaxX M MPAaBWIAX MEKIMYHOCTHBIX OTHOLIEHUI B KOJUIEKTHBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOM, y4eOHO-UCCIIEIOBATENbCKOM, TBOPUECKON 1
JOPYrUx BUJAX JESATEIIbHOCTH; TOTOBHOCTU K Pa3HOOOPAa3HONW COBMECTHOM JESATEIILHOCTH MPHU BHIIOIHEHUU
y4eOHBIX, TO3HABATENBHBIX 3a7a4, BBIIOJHEHUHM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUHM Y4EOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aMOIIOHHMAHHUIO U B3aUMOIIOMOIIM B MpoIecce ITONW yuyeOHON JesITeNbHOCTH;
TOTOBHOCTH OLIEHMBATh CBOE MOBEIEHUE U IOCTYIKM CBOMX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX U
[IPaBOBBIX HOPM C YYETOM OCO3HAHMSI IOCIIEICTBUI MOCTYIIKOB.

2. ITaTpHOTHYECKOTO BOCIIUTAHMUSI.

Bocrnutanue poccuiickoll TpakJaHCKOM HISHTUYHOCTU: MNATpPUOTH3Ma, JIIOOBM M YBAXKEHUS K
OteuecTBY, 4YyBCTBa TOpPJAOCTH 3a CBOIO PojauHy, 3a pPOCCHHCKYI0 XMMMYECKYH0 HayKy; LEHHOCTHOTO
OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY W HAy4YHOMY HAacleUI0, MOHUMaHUs
3HAYEHUS XMMHUYECKON HayKd B >KM3HU COBPEMEHHOIO OOIECTBa, CIHOCOOHOCTH BIAJETh J0CTOBEPHOM
uHpopmaned O TMepeloBbIX JOCTHXKEHUSX U OTKPBITUSIX MHPOBOM UM OTEUYECTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpONCTBE MHpa U 00IIeCTBa.

3. JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI.

ChopmupoBaHHOCTH TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JIE€ATENBHOCTH MPHU BHIMOTHEHUN
yueOHBIX, I03HABATENIbHBIX 33/1a4, BBIOJHEHUH YKCIIEPUMEHTOB, CO3/1aHUH YU4EOHBIX IPOEKTOB,
CTpEMJIEHHS K B3aMMOIIOHUMAaHUIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHO! AEATEIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJICHUE U MTOCTYIKU CBOMX TOBAPUIIEH C MO3ULUN HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS NOCIEACTBUNA MOCTYIIKOB.

4. DCcTeTUYEeCKOro BOCIIUTaHHUS.

ChopMupOBaHHOCTb BOCIIPUATHSI ICTETUYECKUX KAYECTB MATEMATUKH: €€ TapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

5. lleHHOCTH HAay4YHOTO MMO3HAHUSI.

MupoBO33pEeHYECKUX MPEACTABICHUM O BEIIECTBE M XUMHUYECKOW pEakLUUH, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH M COCTaBJIAIOIIUX OCHOBY JJISi NOHMMAaHMs CYIIHOCTH HAay4HOH
KapTUHbl MUpA; MPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS MPHUPOJbI, B3aHMMOCBS3AX
4eJI0BEKa C MPUPOAHOM CpeAod, O pOJIM XMMHUHU B IIO3HAHHUU JTUX 3aKOHOMEPHOCTEH; IO3HABATEIIBHBIX
MOTHBOB, HAIIPAaBJICHHBIX HAa IOJIYYE€HHE HOBBIX 3HAHUW IO XUMHM, HEOOXOIUMBIX Ul OOBACHEHUS
Ha0JI0/1aeMBbIX MPOLECCOB U SIBJIICHUI; NO3HABATEIbHONW, MH(OPMAIIMOHHON U YUTATENbCKOW KyJIbTYpbI, B
TOM YHCJI€ HAaBBIKOB CaMOCTOATENbHOM pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JMTEpaTypoH,
JNOCTYIHBIMU TEXHUYECKMMM CPEICTBAMU HMH(POPMALMOHHBIX TEXHOJIOTUH; HMHTepeca K OOydeHHIO H
MIO3HAHUIO, JIFOOO3HATEJIIBHOCTH, TOTOBHOCTH M CHOCOOHOCTM K €aMOOOpa3OBaHUIO, NPOEKTHOH u
HCCIIEIOBATENIbCKOM JIESTEIbHOCTH, K OCO3HAaHHOMY BbIOOPY HAIpaBICHHOCTH U YPOBHSA OOy4YeHMs B
JTaJbHEUIIIEM.

6. ®u3nuecKkoro BOCIUTAHUS U (GOPMHUPOBAHUS KYIbTYPhI 310POBBSI.

Oco3HaHus LIEHHOCTH >KU3HHU, O€30MacHoro oopasa *H3HH B COBPEMEHHOM TEXHOJIOTMUECKOM MUDE,
OTBETCTBEHHOIO0 OTHOIICHHS K CBOEMY 37I0POBbIO, YCTAHOBKM Ha 37I0pPOBBIH 00pa3 »KHU3HM, OCO3HAHMSA
MOCE/ICTBUI M HENpUATHS BPEIHBIX NPUBBIYEK (YHOTpeOJEeHUs aJKOrojisi, HApKOTHKOB, KYpEHUs),
HE00X0AUMOCTH COOIO/ICHHSI TIPaBUIJI 0€30MaCHOCTH MIPU 0OpaIlleHUN C XUMUYECKUMU BEIIECTBAMU B OBITY
U pearbHOH KU3HU, CPOPMUPOBAHHOCTH HAaBbIKA pe(IeKCHH, IPU3HAHKUE CBOETO MpaBa Ha OLIMOKY M TaKOTOo
K€ MpaBa y APyroro 4ejioBeKa.

7. TpynoBOro BOCIUTaHUs U NMPO(HECCHOHATBEHOTO CAaMOOTIPEIEIEHUSI.



WuTtepeca K NpakTHYECKOMY U3YUSHHIO MPOdecCuil 1 TpyAa pa3ivuHOTO pOJia, YBKCHUE K TPYLY U
pe3yiibTaTaM prI[OBOﬁ ACATCIIbBHOCTH, B TOM YHCJIIC Ha OCHOBC IMPUMCHCHHUA IMPCAMCTHBIX 3HAaHUU 110
XHUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIYAIBHOW TPACKTOPUU TMPOJOIIKEHHUS OOpa3oBaHHs C y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCTICIIHOM
HpO(beCCHOHaJ’IBHOfI ACATCIIBHOCTU W PA3BUTHA HGO6XOI[I/IMI)IX YMCHHﬁ, FOTOBHOCTb aAaaliITUPOBATLCSA B
npoheccuoHaIBFHON cpee.

8. DKOJIOrM4ecKoro BOCIIUTAHHUS.

DKOJIOTHYECKHU 11€71I€CO00Pa3HOTr0 OTHOIIEHHUS K IPUPOAE KaK UCTOUHMKY )KM3HU Ha 3eMIle, OCHOBE €€
CYLIECTBOBaHMS, IOHMMAaHHUS LIEHHOCTH 3J0pOBOrO0 M 0e€30macHoro oOpa3za >KW3HHU, OTBETCTBEHHOIO
OTHOIIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U IICUXHUUYECKOMY 37J0POBbIO, OCO3HAHMSI LIEHHOCTH COOJIIO/IEHUS
IpaBuJ 0€30MaCHOTO MOBEACHHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYAlUSIX, YIPOKAIOIINX 30POBBIO
U JKU3HM JIIOAEH; CIOCOOHOCTM NPUMEHSATh 3HAHMS, MOJydyaeMble IPU W3YUYEHUU XUMUH, JUISl PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEH IPUPOJHOM CPEIOM, MOBBILIEHUS YPOBHS 3KOJIOTMYECKOW KYJBTYPBHI,
OCO3HAHHUS IJI00AJTBPHOIO XapaKTepa 3KOJOTHYECKHX MpoOJieM U MyTel UX pelieHus MOCPeICTBOM METOI0B
XMMHUH;  OKOJIOTMYECKOTO  MBIIUICHHs, YMEHHMS  PYKOBOJACTBOBaTbCA WM B  II03HABaTEIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

2. MetarnpeMeTHBIMH pe3yiibTaTaMi OCBOCHHSI OCHOBHON 00pa30BaTEebHON MPOTPaAaMMBI OCHOBHOTO

0011ero 00pa3oBaHUs SIBIISTFOTCSI:

1) oBnajiecHWe HABBIKAMH CaMOCTOSITEIIBHOTO MPHOOPETEHUSI HOBBIX 3HAHWH, OpraHU3AIMHA YICOHOM
JEeSITEITLHOCTH, TTOMCKA CPEJICTB €€ OCYIIEeCTBIICHHUS;

2) yMeHUe TUTAaHUPOBATh IMYTH JOCTHXKCHHS IIeJIeH Ha OCHOBE CaMOCTOSTEIBHOTO aHaIM3a yYCIOBHH H
CPEICTB MX JIOCTHKEHUS, BBIACNATH albTEPHATUBHbBIE CIIOCOOBI JOCTMXKEHMSI LIeNH W BbIOMpaTh Haubouee
3¢hEeKTUBHBIN CITOCOO, OCYIIECTBIISITH TO3HABATEIBLHYIO PEQIICKCHIO B OTHOIICHUH IEHCTBUN TIO PEIICHUIO
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

3) yMeHue MOHMMATh MPOOJIEeMYy, CTaBUTh BOIPOCHI, BBIABUIaTh TUIIOTE3y, JaBaTh OIpPEEICHUS
MOHATHAM, KJIacCU(PUIMPOBATh, CTPYKTYPHUPOBATh MaTepuall, MPOBOJUTH SKCIIEPUMEHTHI, apryMEHTHPOBATh
cOOCTBEHHYIO MO3UIINIO, (POPMYIHUPOBAThH BHIBObI U 3aKIIOUCHHUS;

4) yMeHHE COOTHOCUTH CBOM JICHCTBUS C IUIAHUPYEMBIMU PE3ylIbTaTaMU, OCYLIECTBIATh KOHTPOJIb
CBOEH JEATEeNbHOCTH B MpOIECCEe JOCTHXKEHUS pe3ylibTaTa, OMPEeNeNsiTh CIocoObl ACWCTBUH B paMKax
MPeI0KEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYallUeH;

5) dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OO0JACTH HCIIOJIB30BaHHUS HHCTPYMEHTOB U
TEXHUYECKUX CPEACTB MH(GOPMAIIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB U MPOTPAMMHOTO OOeCreueHus) Kak
WHCTPYMEHTAJIbHON OCHOBBI Pa3BUTHS KOMMYHHMKATHUBHBIX U TO3HABATEIbHBIX YHHUBEPCAIbHBIX yUEOHBIX
JIeHCTBUIA;

6) yMeHHEe c03/1aBaTh, IPUMEHATh U MPEoOpPa3OBbIBATh 3HAKM U CUMBOJBI, MOJICIH U CXEMbI IS
pelieHns yueOHbIX U M03HABATEIbHBIX 33/1aY;

7) ymeHue u3BIEKaTh WH(OPMALMIO U3 Pa3IMYHBIX MCTOYHUKOB (BKIIOYas CpPEACTBA MacCOBOM
uH(pOpMallUY, KOMIIAKT-TUCKH Y4eOHOro Ha3zHaueHus, pecypcbl MHTepHeTa), CBOOOIHO TMOIH30BATHCA
CIPaBOYHOM JHUTEpaTypodl, B TOM UHCIE U HA DOJICKTPOHHBIX HOCUTENSX, COONMOIaTh HOPMBI
nH(OPMALIMOHHON N30MPATETHHOCTH, ITHKH;

8) yMmeHHe Ha TMpaKTHUKE I[I0Jb30BAThCS OCHOBHBIMHU JIOTMYECKUMHU MPHUEMAMH, METOAAMHU
HaOIIOIEHUS, MOJISIIUPOBAHMS, 00BICHEHUS, pellIeHHs MPoOIeM, MPOrHO3UPOBAHUS U JP.;

9) ymMeHHe OpraHu30BaTh CBOIO JKM3Hb B COOTBETCTBUU C TIPEICTABICHUSMHU O 3J0POBOM 00Opase
KU3HU, TIpaBaX U OOS3aHHOCTSIX TPKTAHWHA, IIEHHOCTAX OBITUS, KYIbTYphl U  COIMAIBHOTO
B3aUMO/ICHCTBUS;

10) ymeHUE BBITOTHSTH MO3HABATENBHBIE M MPAKTUYECKHUE 3a/IaHUS, B TOM YHCIIE TIPOEKTHBIE;



11) yMeHue caMOCTOSITENIPHO M apryMEHTHPOBAHHO OLIEHMBAaTh CBOM JEHCTBUS U JEUCTBUSA
OJTHOKJIACCHUKOB, COJIEPKATEeIbHO 0OOCHOBBIBAS MPABWIILHOCTh WM OMIMOOYHOCTHh PE3yJbTaTa M Crocoda
JeWCTBUS, aZICKBAaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PaKTHUECKOTO MM MPEII0IaraeMoro
pacxo/ia pecypcoB Ha pelIeHHME 3a7aud, a TaKKE€ CBOUM BO3MOXHOCTU B JOCTM)KEHHUHU LIEJU ONPEEIEHHOMN
CII0HOCTH;

12) ymenune pabortats B rpymmne — 3(Q(PEeKTHBHO COTpYyJHHYATh W B3aWMOJICHCTBOBATH HA OCHOBE
KOOpAMHAIIMK PA3IMYHBIX MO3WIHMKA TpU BBIPAOOTKE OOIIEr0 pemeHuss B COBMECTHOHM ESTEIHHOCTH,
ciymare naptHépa, (GOpMyIUMpOBAaTh M APryMEHTHpPOBAThb CBOE MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO
MO3ULMI0O U KOOPAWHUPOBATH €€ C Mo3ulued MapTHEPOB, B TOM YMCIE B CUTyallUd CTOJIKHOBEHHUS
MHTEPECOB; MPOAYKTUBHO pa3pelarb KOH(QIMKTHI Ha OCHOBE Yy4Y€Ta WHTEPECOB M MO3HMIMHA BCEX €ro
Y4aCTHUKOB, ITOUCKA U OLIEHKH aJIbTEPHATUBHBIX CIIOCOO0B pa3pelieHus] KOHPIUKTOB.

3. IlpenMeTHBIME pe3yibTaTaMH OCBOCHHS OCHOBHOW 00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs SBIISFOTCS:

1) dopMupoBaHue MNepBOHAYAIbHBIX CUCTEMATU3MPOBAHHBIX IPEJICTaBICHUM O BEIIECTBAX, HUX
MPEBPALLEHUSAX U MPAKTUUYECKOM NPUMEHEHUH; OBJAJCHHUE MOHATUWHBIM ammnapaTroM U CUMBOJIMYECKUM
SI3BIKOM XHMHH;

2) oco3HaHHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HayKd KaK 0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHMUYECKUX IMPEBPAIlEHUN HEOPraHWYeCKMX U OPraHMYECKUX BEIIEeCTB KaK OCHOBBI
MHOTHX SIBJIEHMH >KMBON M HEKHUBOW NPUPOJIBI; YriyOJeHHE MpeICTaBICHUH O MaTepUaJbHOM EIUHCTBE
MUpa;

3) oByaZiecHNe OCHOBaMM XMMMYECKOW I'PAMOTHOCTH: CIOCOOHOCTBhIO aHAIM3UPOBATh U OOBEKTUBHO
OLICHUBAaTh JKU3HEHHBIE CHUTYyalldd, CBS3aHHbIE C XUMHEW, HaBbIKaMM O€30MacHOro oOpalleHus ¢
BEIIECTBAMH, HCIOJIb3yeMbIMH B TIOBCEJIHEBHOW KH3HHM, YMEHHEM AaHAIM3MPOBATH M IJAHUPOBATh
9KOJIOTHYECKU O€30I1aCHOE MOBEICHHUE B LIENIAX COEPEKEHUS 3A0POBbS U OKPYKAIOIIEH Cpebl;

4) dopMupoBaHMEe yMEHHMH YCTAHABJIMBATH CBSA3U MEXKIY PEaJbHO HAOIIOJAEMBIMH XUMHUYECKHUMHU
SBJICHUSIMU U TPOLIECCAMHU, IMPOUCXOSIIUMH B MUKPOMHUPE, OOBSICHATh MPUYMHBI MHOIO0Opa3us BELIECTB,
3aBHCUMOCTb UX CBOMCTB OT COCTaBa M CTPOEHHUS, a TAKKE 3aBUCUMOCTb NPUMEHEHHs BEIIECTB OT HX
CBOMCTB; 5) npuoOpeTeHue ONbITa UCIOJIb30BAHUS PA3JIIMYHBIX METOJ0B U3yUEHUs BELIECTB; HAOIIOACHUS 32
UX TNPEBpALCHUSMHU @pU TNPOBEIECHHUH HECIOXKHBIX XUMHUYECKUX HKCIEPUMEHTOB C HCIOJIb30BaHUEM
nabopaTopHOro 00OpYyZOBaHUS U NPUOOPOB; 6) yMEHHE OKa3blBaTh NEPBYIO MOMOIIL IPU OTPABICHMSIX,
0’KOTax M JIPyruX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JJaOOPaTOPHBIM 000PYA0BaHUEM;

7) oBnaneHue nmpuéMamu paboThl ¢ MHPOPMALUEH XMMHYECKOIO COJEp)KaHUs, MPEJCTaBICHHON B
pasHoil popme (B BuIE TeKCTa, hopmyil, rpaduKoB, TAOMUYHBIX JaHHBIX, cxeM, GpoTorpaduii u ap.);

8) co3maHue OCHOBBI A (JOPMHPOBAHUS HMHTEpeca K PACHIMPEHHUIO M YIIyOJEHUI0 XUMHUYECKHUX
3HaHUN M BbIOOpa XUMHM Kak NMpOo(UIBHOTO IpeaMeTa IpU IMEpexoJie Ha CTyNEeHb CPEAHEro (IOJIHOIO)
oOrmiero oOpa3oBaHus, a B JaJIbHEHILIEM U B KauecTBe cepbl CBOEH NPopecCHOHATBHON e TeTbHOCTH;

9) ¢gopmupoBaHuE MpPEICTaBICHUA O 3HAYEHUM XWMHUYECKOH HAayKu B PpEIIEHUH COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIeM, B TOM YHCIIE B IPEIOTBPALICHUH TEXHOICHHBIX M 9KOJIOTHYECKUX KaTacTpod.

OcHOBHbBIC IOHATHSI XUMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeACTABJICHUH)

BbInmyckHUK HayduTCs:

° OIMCHIBAaTh CBOMCTBA TBépI[BIX, KHUAKUX, r33006p213HLIX BCIICCTB, BBIACIIAA UX CYIIICCTBCHHLIC
IIPpU3HAKU,
L4 XapaKTCpU30BaTh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOfICTB&M, YCTaHaBJIMBATh MMPUYINHHO -

CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XAPAKTCPHUCTUKAMHU BCIICCTBA,



. pacKpbIBaTh CMBICI OCHOBHBIX XWMHMYECKMX IIOHATHUH: aTOM, MOJIEKYyJda, XWMHWYECKUI
JJIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BEIECTBO, BAJIECHTHOCTD, UCIIOJb3Yys 3HAKOBYIO CUCTEMY XUMUMU;

o n300pakaTh COCTaB MPOCTEHIIMX BEUIECTB C MOMOIIBI0 XUMHYECKHX (OPMYN M CYIIHOCTH
XMMHUYECKUX PEAKIUHN C TOMOIIBI0 XUMUYECKUX YPABHEHUN;

. BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYI0O M MOJIIPHYKO MAacChl BEIIECTB, a TaKXKe
MacCOBYIO JOJIIO XMMHYECKOIO JJIEMEHTa B COCIUHECHHUSAX;

. CpPaBHMBATH M0 COCTABY OKCHU/IbI, OCHOBAHHS, KUCIIOTHI, COJI;

. KJIACCHU(UITUPOBATH OKCHJIBI M OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTBI U COJTM — TI0 COCTaBY;

. KJIAaCCHU(UITUPOBATH OKCHJIBI 1 OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTBI U COJIM — TI0 COCTABY;

. OTIMCHIBAaTh COCTaB, CBOWCTBAa W 3HA4YeHHE (B TPHUPOJE U MPAKTHYECKON JEATEITHHOCTH

LIG.]'IOBeKa) MPOCTBIX BEHICCTB — KHUCJIOPOJa U BOAOPOIA,

J JaBaTh CPABHUTEIIbHYIO XapaKTEPUCTHUKY XUMHUYECKUX IJIEMEHTOB M BAXKHEHIIINX COSIMHEHUIN
€CTECTBEHHBIX CEMEMCTB IIEIIOYHBIX METAJUIOB U TaJIOTEHOB;

J M0JIb30BATHCS TAOOPATOPHBIM 000PYTOBAHUEM U XMMUYECKON TIOCYIOM;

. MPOBOJIUTHh HECJIOKHBIE XHUMHUYECKHE OMBITHI M HAOIIONCHUS 32 W3MEHECHHSMHU CBOWCTB

BEIECTB B TpOIECCe WX MPEBPANICHUH; COON0IaTh MpaBUja TEXHHKH OE30MacHOCTH TPU TPOBEIACHHH
HaOJTI0ICHUI 1 OTIBITOB;

L] pa3m/1anL 3KCHepI/IMeHTaJ'II)HO KHUCJIIOTBI U H_[éJ'IO‘-II/I, HOJ'IB3y5{CB I/IHJII/IKaTOpaMI/I; OCO3HaBaThb
HE0OX0IMMOCTh COOIOACHUSI Mep OE30MACHOCTH MPHU OOpallleHNH ¢ KUCIOTaMHU U IiejaoyamMu. BeimyckHUK
MTOJTYYUT BO3MOKHOCTh HAYIUTHCSI:

° IPaMOTHO 0OpaIaThCs ¢ BEMIECTBAMU B MIOBCETHEBHOM KU3HH;

) 0CO3HaBaTh HEOOXOIUMOCTh COONIOACHUS MPABUJI SKOJOTHUUECKH OE€30TacHOTO MOBEICHUS B
OKpY’Karollel NpUpOoIHON Cpee;

° MMOHUMATh CMBICI ¥ HEOOXOJUMOCTh COONIOACHHS TMPEANUCAHUN, TpeaJaraéMbix B
MHCTPYKIUSX TI0 MCTIOJIB30BAHUIO JICKAPCTB, CPEICTB OBITOBOM XUMHUHU U JP.;

° WCIIOJb30BaTh  MPHOOPETEHHBIC  KIFOYEBBIE ~ KOMIIETEHTHOCTH  IIPU  BBITMIOJHEHUU
HCCIIEA0BATEIIBCKUX MPOSKTOB 110 U3YUYCHUIO CBOMCTB, CITIOCOOOB MOJIYUCHHUS M PACIIO3HABAHUS BEIIECTB;

° pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTh, HCIIOJIB3ysSd CpEACTBAa YCTHOTO U
MUCBbMEHHOTO OOIIEHUs, TPOSBIIATH TOTOBHOCTh K YBOXCHUI0O MHOW TOYKH 3pPEHHUS IPU OOCYKICHHH
pe3yIbTaTOB BHINIOJIHEHHON PaOOTHI,

° 00BEKTUBHO OIICHUBATh MH(OPMAIIMIO O BEIIECTBAX W XMMHUYECKUX IpOIeccaxX, KPUTUUECKH
OTHOCHUTBCSI K TICEBJOHAYYHOU HHQOpMAINK, HeTJOOPOCOBECTHON peKiame, Kacarouleiicsi MCIOIb30BaHUs
Pa3IMYHBIX BEIIECTB.

Ilepuoauyeckuii 3aK0OH U NMePUOAHYECKAs cMcTeMa Xumn4ieckunx djemenToB . U. Menaeneena.
Crtpoenue BemecTBa

BrImycKHUK Hay4IUTCS:

° KIACCU(UITMPOBATH XUMHYECKHUE JIEMEHTHl Ha METaJlJIbl, HEMETaJUIbl, DJIEMEHTHI, OKCHIBI U
TUAPOKCUABI KOTOPBIX aM(OTEepHb, U HWHEPTHBIE OJIEeMEHThl (Ta3bl) M OCO3HAHUS BAXKHOCTH
YIOPSA0YECHHOCTH HAYYHBIX 3HAHMUIA;

° pacKpbIBaTh CMBICI Tiepuoanyeckoro 3akoHa /. 1I. Menneneena;

° OTIMCHIBATh U XapaKTepU30BaTh TAOMWYHYIO (HOpMY MEPHOIMYECKONH CUCTEMBl XMMHUYECKUX
3JICMEHTOB;



. XapaKTepU30BaTb COCTAB ATOMHBIX sAEp U pacHpelel]cHHE 4YHuClIa DICKTPOHOB IO
JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHMX JIEMEHTOB MaJIbIX IIEPUOJIOB IEPUOJUUECKON CUCTEMBI, & TAKKE
KaJIus ¥ KaJbLys;

J pa3nuyath BHJIBI XMMUYECKOW CBSI3U: HOHHYIO, KOBAJIECHTHYIO MOJSPHYI, KOBaJEHTHYIO
HEMNOJIAPHYIO U METAITINYECKYIO;

o n300pakaTh AIIEKTPOHHBIE (HOPMYIIBI BEHIECTB, OOPA30BAHHBIX XWMHUYECKHMH CBS3SIMHU
pasHOro BUAA;

J BBISIBJISITh 3aBUCHUMOCTbh CBOWCTB BELIECTBA OT CTPOEHUS €ro KPUCTAJUIMUECKON pPEETKU
(MOHHO1, aTOMHOM, MOJIEKYJISIPHON, METAJUIMUECKOH);

° XapakKTepu3oBaTb XHUMHUYCCKHUE OJICMCHTBI M HWX COCAUMHCHHWA Ha OCHOBEC IIOJIOKCHUSA
3JIEMEHTOB B EPUOJANYECKON crcTeMe U 0COOEHHOCTEN CTPOSHUSI UX aTOMOB;

° ONMHMCBbIBATb OCHOBHBLIC TIPCANOCBIIIKA OTKPBITHA 21 n. MGH)ICJ'IGCBBIM MEpUOANICCKOIro
3aKOHa H HCpPIOJIPI‘ICCKOfI CHUCTEMBI XUMHUYCCKHUX JJICMCHTOB H MHOFOO6paSHYIO HAaYYHYIO JACATCIBHOCTDH
Y4EHOT 0}

o XapaKTEepPU30BaTh HAy4YHOE M MHUPOBO33PEHYECKOE 3HAYCHHE IEPHUOJUYECKOTO 3aKOHA U

MIEPUOANYECKON CHCTEMBI XUMUYeCKUX 31eMeHToB []. 1. Menneneesa;
o OCO3HABaTh HAY4YHbIE OTKPBITUS KaK Pe3yJbTaT JUIUTENbHBIX HAOIIOAEHUH), ONIBITOB, HAYYHON
MOJIEMUKH, TPEOJOIICHHS TPYJHOCTENH U COMHEHUH. BBIMyCKHUK MOJIYyYUT BO3MOKHOCTh HAYYUTHCS:

L4 0CO3HaBaTh 3HAYCHUEC TCOPETUUCCKUX 3HAHHHI JJIA HpaKTquCKOﬁ JCATCIBHOCTHU YCJIOBECKA,
L4 IMHUCBbIBAaTh NU3YYCHHBIC 00BEKTHI KaK CUCTEMBI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHaJIhu3a,
L4 INPHUMCHATE 3HAHUA O 3aKOHOMEPHOCTAX HepHOI[quCKOﬁ CUCTEMBI XUMHWYCCKHUX 3JICMCHTOB

U1 OOBSACHEHUS U MPEABUACHUS CBONCTB KOHKPETHBIX BEIIECTB;

. pa3BuBaTh WH(GOPMAIMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIIIYOJICHHs] 3HaHW 00
HCTOPUU CTAHOBJICHUSI XUMUYECKON HAyKH, €€ OCHOBHBIX MOHSATHM, MEPUOINYECKOTO 3aKOHA KaK OJIHOTO U3
BAYKHEHIIINX 3aKOHOB MPUPOJbI, @ TAKKE O COBPEMEHHBIX JOCTUKEHHUIX HAYKU U TEXHUKH.

MHoroo0pa3ue XMuMHYECKHUX peaKkmuii

BoinmyckHUK Hay4YUTCS:

L4 O0OBACHATH CYTb XUMHUYCCKHUX IMPOLECCOB;
L4 Ha3bIBaTh IIPU3HAKHU U YCIOBUSA IIPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ;
L4 YCTaHaBJIMBATb IMPHUHAIJICKHOCTD XUMHYSCKOM pPE€aKkiuun K OHpe,Z[eJ'IéHHOMy TUITY 110 OJHOMY

U3 KIacCU(MKAIMOHHBIX MPH3HAKOB: 1) MO YUCIY M COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIHH
(peakiyu COeMHEHUS, Pa3JIOKCHHUs, 3aMEIICHUSI U 00MEHa); 2) TI0 BBIICICHUIO WX TOTJIONICHUIO TETUIOTHI
(peakiuu 5K30TEPMUYECKUE U DHIOTEPMHUYECKHE); 3) 10 W3MEHEHHIO CTEIICHEW OKHCICHHS XUMHYCCKHX
AJIEMEHTOB (OKUCIUTEIILHO-BOCCTAHOBUTEIIbHBIC peakiu); 4) 1Mo o0paTUMOCTH Tmpoliecca (peakiuu
00paTUMbIe U HEOOpPaTHUMBIC);

° Ha3bIBaTb (baKTopr, BJIMAIOINHE HA CKOPOCTh XUMHUYCCKUX peaKI_II/II\/’I;
° Ha3bIBATh (baKTopr, BJIMAOIIUEC HAa CMCHICHUC XUMUNYCCKOT'O PABHOBECHUS;
L4 COCTaBJIATb YPABHCHUA BHCKTpOHHTquCKOﬁ Jucconuanuun KUcCJIoT, menoqeﬁ, COJ'ICI\/’I; IIOJIHBIC

U COKpalll€HHblE HOHHbIE YpaBHEHHs peakluil oOMEeHa; YpaBHEHHUS OKHCIUTEIbHO-BOCCTAaHOBHUTEJIBHBIX
peaKkLuii;

. MIPOrHO3UPOBATh MPOJIYKTHl XUMUYECKUX peakUuid 1o (popMyraam/Ha3BaHUAM MCXOIHBIX
BEIIECTB; OINPEJIENIATh UCXOJHbIE BelleCTBa Mo (hopMyIaM/Ha3BaHUSIM MPOIYKTOB PEAKLIUH;

. COCTaBJIATh YpPaBHEHUS pPEAKIMH, COOTBETCTBYIOLIMX MOCIEIOBATEIBHOCTH («LEHOYKE»)
[IPEBpAIICHUI HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB;



° BBISIBIATH B IIPOLIECCE SKCHEPUMEHTA NPU3HAKH, CBUJCTEIBCTBYIOIIME O IPOTEKAHUU
XUMHUYECKON PEAKIINY;

. TOTOBUTH PACTBOPBI € ONPEIEIEHHON MaCCOBOU JI0JIEH PAaCTBOPEHHOIO BEILIECTBA;

. OTPEEIATh XapaKTep Cpelibl BOAHBIX PACTBOPOB KHUCIOT U IIEJI0UYEH IO U3MEHEHUIO OKPacKU
HHIUKATOPOB;

L4 MMPOBOAWNTE KAYCCTBCHHBLIC PCAKUOHUH, IMOATBCPKAAIOMIUMC HAJIWYUC B BOAHBIX pacTBOpax

BEIICCTB OTACIIbHBIX KATUOHOB 1 aHHUOHOB.
BI)IHYCKHI/IK IMMOJIYYHUT BO3MOXHOCTb HAYYUTHCA:

. COCTaBJIATh MOJIEKYJSIDHBIE M IIOJIHBIE HOHHBIE YPaBHEHHs II0 COKPAIIEHHBIM HOHHBIM
YPAaBHEHUSM;

. MIPUBOJUTH NPUMEPBI PEAKUUN, MOATBEPKIAIOIINX CYHIECTBOBAHUE B3aMMOCBS3H MEXKIY
OCHOBHBIMHM KJIACCAMHU HEOPraHUYECKUX BEIIECTB;

. MIPOTrHO3UPOBATh PE3yIbTaThl BO3JAECUCTBUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOMN
peakuuu;

. MIPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS Pa3IUYHbIX ()aAKTOPOB HA CMEIICHHE XUMHUECKOTO
paBHOBECHS.

MHuoroo0pa3ue BelecTs
BeinmyckHuK HayduTes:

J OTIPeNeNsATh TPHUHAJICKHOCTh HEOPTraHWYECKUX BEIIECTB K OJHOMY U3 H3yYEHHBIX
KJIACCOB/TPYIIIT: METaJIbl U HEMETAILIbl, OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIH;

. COCTaBIIATH ()OPMYJIbI BELIECTB MO UX HAa3BaHUSIM;

. OTIPEIeNIATh BaJICHTHOCTh U CTENIEHb OKHUCIIECHUS 3JIEMEHTOB B BELIECTBAX;

. COCTaBNIATh (OpPMYJbl HEOPraHUYECKUX COCAMHEHUHW TI0 BaJEHTHOCTSM M CTEMEHSIM

OKHCJICHHUS AJIEMEHTOB, a TAK)Ke 3apsijlaM HOHOB, YKa3aHHBIM B TaOJIUIlE PACTBOPHUMOCTH KUCJIOT, OCHOBaHHUI
M COJIEH;

° OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHMsI (DM3MYECKMX M XUMHUYECKUX CBOMCTB IPOCTHIX
BEIIEeCTB (METAJJIOB M HEMETAJJIOB) M KX BBICIIMX OKCHJIOB, 0Opa30BaHHBIX 3JIEMEHTAMH BTOPOTO M TPETHETO
MepUO/IOB;

° Ha3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEPHBIC IJIsi TPYNI OKCHUIOB: KHCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX;

° Ha3bIBaTh OOIME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIE I KaXJOro W3 KJIACCOB
HEOPraHMYECKHX BEIIECTB (KUCIIOT, OCHOBAHHM, COJICH);

° MPUBOIUTH TPUMEPHI PEaKIUi, MOATBEPKIAIOIMINX XUMHUYECKHE CBONWCTBA HEOPTraHMYECKHX
BEIIECTB: OKCUAOB, KUCJIOT, OCHOBAHHH U COJIEH;

. ONpENEIATh  BEUIECCTBO-OKUCIIUTENb W  BEIIECTBO-BOCCTAHOBUTENb B  OKUCIMTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKLUAX;

. COCTaBJIATh 3JEKTPOHHBIA OanaHC (A7 M3YyYEHHBIX peakiHii) Mo MpeUI0KEHHBIM CXeMaM
peaKkuuii;

. MIPOBOJIUTH JIAOOPATOPHBIE OIBITHI, MOJITBEPXKIAIOIIMNE XHMUYECKHE CBOICTBA OCHOBHBIX

KJIaCCOB HECOPraHNYCCKUX BCHICCTB,
L4 IIpOBOAUTD J]a60paTOpHBIC OIIBITBI 1O TMOJIYYCHUIO H CO6I/IpaHI/IIO T213006pa3HLIX BCIICCTB!
BOJOPOAa, KUCIIOpOAa, YIJICKUCIIOTO I'a3a, aMMHaKka; COCTABJIAAThL YPABHCHUSA COOTBCTCTBYIOIIUX peaKuHﬁ.
BLIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTLCA:
L4 MMPOTHO3UPOBATH XUMHUUYCCKUC CBOICTBA BEIIIECTB Ha OCHOBE X COCTaBa U CTPOCHUA,



L4 IMPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IMPOABJIATDH OKHCIINTCIBbHBIC nJIn
BOCCTaHOBHUTEIIBHEIE CBOMCTBA C y‘-IéTOM CTEIICHEH OKHUCIICHUS 9JICMCHTOB, BXOJAIIUX B €I'0 COCTAaB,

° BBISIBJIATh CYLIECTBOBAHME TIE€HETUYECKOW CBS3M MEXKJYy BELIECTBAMH B DPsAy: IPOCTOE
BEIIIECTBO — OKCHUJI — KUCIJIOTa/ TUIPOKCU]] — COJIb;

. XapaKTepU30BaTh 0COObIE CBOMCTBA KOHLEHTPUPOBAHHBIX CEPHOI U a30THOW KU CIIOT;

. MPUBOJUTH IPUMEPHl YPABHEHUM peakiuil, JeKalluX B OCHOBE NMPOMBIIUIEHHBIX CIIOCOOOB

IIOJTYy4eHUSI aMMHAKa, CEPHON KHMCIIOTBL, YyI'yHa U CTaJIu;

. ONHCBHIBATh (PU3MUECKUE W XUMHUYECKHE IPOIECCHI, SIBISIOMIMECS YacThIO KPYroBOpOTa
BEILIECTB B IPUPOJIE;

. OpPraHM30BbIBATh U OCYIIECTBIIATH MPOEKTHI IO MCCIECJOBAHNUIO CBOWCTB BEUIECTB, UMEIOIINX
BAKHOE MTPAKTHUUYECKOE 3HAYCHHE.

COJEPKAHUE YYEBHOT O ITIPEJIMETA

8 kuace

Paszpen 1. OcHOBHBIE NOHATHS XMMHUH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NIpeAcTaBJIeHuit) (53
4.)

Tema 1.1. IIpeamer xumuu. Meroabl no3HaHus B XuMun. Yucroie BemecTtsa U cMecd. O4uCcTKA
BenlecTB. DuU3nyecKkue U XUMHU4Yeckne peakuuu (6 4.)

[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HaHUs. BellecTBa n ux cBoicTBa. MeTo bl MO3HAHUS
B XUMUHU: HAOIIOIeHUE, IKCTIepuMeHT. [Ipuémer 6e3omacHoi paboThl ¢ 000PYIOBAHUEM U BEIIECTBAMHU.
Crpoenue utamenu. Yucteie BemecTBa U cMecH. CriocoObI OYMCTKH BEIIECTB: OTCTaUBAaHHUE,
¢bunbTpoBaHUE, BEITAPUBAHNE, KPUCTAJUTH3AIMS, TUCTUIUISIMS. PU3NYECKUE U XUMUYECKUE SBIICHUS.
Xumunueckue peakuuu. [ Ipu3Haku XuMUYeCKUX peakiuii ¥ yCIIOBUSI BO3HUKHOBEHUS U TEUECHHS
XUMHUYECKUX PEAKIIUH.

JdemoncTpanuu. O3HaKOMJICHHE C JTAOOPATOPHBIM 000PYT0BAHUEM; PUEMBI OE30TIaCHOM pabOTHI C
HuUM. CriocoObl OUMCTKY BEUIECTB: KpUCTain3anus, auctuiuianusa. Harpesanue caxapa. HarpeBanue
napaduHa. ['openue napaduna. BzaumoaelictBue pacTBOpoB: kKapOOHATa HATPHS M COJISTHOM KUCIIOTHI,
cynbdara meau(Il) u rugpokcuma Hatpus. BzaumoneiictBue cBexeocaxaéHHoro ruapokcuaa meau(Il) ¢
PacTBOPOM IIIFOKO3bI MPU OOBIYHBIX YCIIOBUSX U MPU HArPEBaHUH.

JlabopaTopHble onbIThI. PaccMOTpeHne BEIeCTB ¢ Pa3IMyHbIMU (PU3MUECKUMU CBOMCTBaAMMU.
Pa3znenenue cMecu ¢ nomoipio MarauTa. [Ipumeps! pu3ndeckux 1 XUMUYECKHUX SIBJICHHI.

Tema 1.2. I[lepBoHayaibHble XMMUYECKHE MOHATHA. ATOMBI, MOJIeKYJIbI IIpocThie U c/10:KHbIE
BelecTBa. XUMHYECKHH 3j1eMeHT. MeTa/uibl 1 HeMeTa/UIbl 3HAKM XMMHYEeCKHUX 3JIeMEHTOB 3aKOH
NOCTOSIHCTBA COCTaBa BewecTB Xummnueckue gopmyJibl MaccoBasi 1011 XMMHYECKOI'0 3JIeMEHTA B
coeMHEeHUH. BaJIeHTHOCTh XMMHYECKHUX 3JIEMEHTOB. 3AKOH COXPAHEHHUS MACChI BEIECTB.
XuMHn4yecKue ypaBHeHHsI ATOMHO-MoJIeKyJasipHoe yyeHne Kiaccupukanusi XMMU4eCKHX peaKkuii:
COeIMHEHUs1, pa3jioxkeHns, 3amMerenus. [Ipocreiimme pacuérsl mo xumuueckum popmyiam (15 4.)

ATOMBI, MOJIEKYJIbI U MOHBL. BeliecTBa MOJIEKYJIAPHOIO U HEMOJIEKYJIIPHOTO CTPOCHHUSL.
Kpucrannumueckue u amopdHsie BemectBa. Kpucrannnyeckue peméTki: HOHHAs, aTOMHAs U
MOJIEKYJIIpHasA. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIMA KPUCTALNTNYECKON peléTku. [IpocThie u claoKHbIE
BelllecTBa. XUMUYECKUI Al1eMeHT. MeTasuibl U HeMeTauibl. ATOMHasi eIMHMIa Macchl. OTHOCUTENbHAs
aToMHas Macca. S3bIK XUMHUH. 3HAKH XUMHUYECKHUX AJIEMEHTOB. 3aKOH MMOCTOSTHCTBA COCTaBa BEUIECTB.
Xumuyeckue popmynbl. OTHOCUTEbHAS MOJIEKYasipHas Macca. KauecTBEHHBIN U KOTMYECTBEHHBIH COCTaB
BellleCTBa. Brruncienus no xumudeckum Gopmynam. MaccoBast 10711 XUMHUECKOTO dJIEMEHTa B CIIOKHOM
BelleCTBE. BalleHTHOCTh XUMHUECKUX 31eMeHTOB. OnpesieieHue BAIEHTHOCTH JIEMEHTOB 10 (hopmyie
OuHapHBIX coequHeHni. CocTaBieHHEe XUMUUECKUX (popMya OMHAPHBIX COSAMHEHUN IO BaJICHTHOCTH.
ATOMHO-MOJIEKYJISIPHOE YUeHHE. 3aKOH COXpaHEHHUs Macchl BellecTB. JKu3Hb u aesrensHocTh M. B.
JlomoHocoOBa. XuMuyecKue ypaBHEHUs. TUIIBI XUMUYECKUX PEAKLIUI.

JdemoncTpanuu. [IpumMepsl MPOCTHIX U CIOKHBIX BEHUIECTB B PA3HBIX arPEraTHbIX COCTOSHUSAX.
[IapocTep>kHEBbIE MOJIENIM MOJIEKYNl ME€TaHa, aMMHUaKa, BOJIbI, XJIOPOBOJOPOa, okcuaa yriaepona(lV).



Mogenu KpUCTAITMYECKUX PEHIETOK pa3HOTo TuMa. ONbITH, OATBEPKAAIOIINE 3aKOH COXPAaHEHUSI MacChl
BEILIECTB.

JlaGopaTopHbie onbIThl. O3HAKOMIICHHE C 00pa3iiaMy MPOCTHIX (METAUIBI K HEMETAILIBI) U
CJIOJKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX Nopo. Paznoxenue ocHoBHoro kapoonara meau(ll). Peakums
3aMEIICHUS] MEH JKEJIC30M.

PacuérHble 3a1auu. Brranciienne OTHOCHTEILHONW MOJICKYJIIPHOUM Macchl BemecTsa o gopmyie.
Brrurcnenue MaccoBO# JT0JIH JIEMEHTA B XMMUYECKOM COSIMHECHUU. Y CTAHOBJICHUE TIPOCTEHIIEH (hOPMYITBI
BEILIECTBA 10 MACCOBBIM JIOJISIM JIEMEHTOB

Tema 1.3. Kucaopoa. Bo3ayx u ero cocras (6 4.)

Kucnopoxa. Haxoxxaenue B npupose. [lomydenne kucinopoaa B 1ab0paTopuu ¥ MPOMBIIIIIICHHOCTH.
dusndeckue 1 XMMHUUYECKHe cBoicTBa kuciopoaa. ['openne. Oxkcuapl. [Ipumenenue kucmopoma.
KpyrosopoT kuciopojaa B npupoe. O30H, autoTpornus Kuciopoaa. Bo3myx u ero cocras. 3ammura
aTMOoc(hepHOTO BO3/IyXa OT 3arps3HEHUMN.

JdemoncTpanuu. Ouznueckre 1 XMMUUECKHE CBOMCTBA Kuciopoa. [lomyuenue u cobupanue
KHCJIOPOJIa METOJIOM BBITECHEHHUS BO3/yXa U METOJIOM BBITECHEHHS BOJBL. Y CIIOBUSI BOSHUKHOBEHHS U
npekparieHus ropenus. [lomydenne o3ona. Onpesenenne cocraBa Bo3ayxa.

JladopaTopHble onbIThl. O3HAKOMJICHHE ¢ 00pa3IiaMu OKCHIIOB

Tema 1.4. Bogopon (3 4.)

Bonopon. Haxoxnenue B npupoze. [lonyuenue Bogopoa B 1ab0OpaTopuy U IPOMBIILIIIEHHOCTH.
dusndeckrue 1 XMMUUIECKHE CBOMCTBA BOAOPoaa. Bomopoa — BoccTaHOBUTER. Mephbl 6€30MacHOCTH MPU
pabote ¢ Bogopoaom. [Ipumenenue Bogopoa.

demoncTpauuu. [lonydenue Bogoposa B anmnapare Kunmna, nmpoepka BOJOpOJa HA YUCTOTY,
TOpeHHEe BOJIOPOa Ha BO3AYXE U B KUCIOPOE, COOMpPaHKUE BOJIOPO/Ia METOIOM BBHITECHEHHUS BO3/IyXa U
BO/IBL.

JladopaTopHble onbIThbl. BzanmoaeiictBue Bogopoaa ¢ okcugaom meau(Il)

Tema 1.5. Boga. PactBopsbl (7 4.)

Boaa. Metoapl onipeniesieHus coctaBa BOJIbl — aHAIN3 U CUHTE3. PU3nyecKkue cBoKMCTBa BOIbl. Bona
B MPUPOJIC U CITOCOOBI €€ OUMCTKU. Adpanusi BOAbL. XUMHUUYECKHE CBOMCTBA BOAbI. [IpumeHenue Boabl. Boga
— pacTtBopuTeNb. PacTBOpUMOCTH BelIeCTB B Bojie. MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA.

demoncrpaunu. Ananus Boabl. CuHTe3 BOJbl. B3anmoaeicTBrE BOJbI C HATPUEM, KAJIBIIUEM,
MarHueM, OKCHUJIOM KaibIus, okcuaoM yriepoaa(lV), okcuaom docdopa(V) u ucnpITaHUE TTOTYISHHBIX
PacTBOPOB UHIUKATOPOM.

Pacuérnble 3agauu. HaxoxaeHue MaccoBO A0 pacTBOPEHHOTO BEIIECTBA B PACTBOPE.
Brruncnenue maccbl pacTBOPEHHOTO BEIIECTBA U BOJIBI JUIsl IPUTOTOBIICHUS! PACTBOPA OMPEIeIEHHOM
KOHLIEHTpALUU

Tema 1.6. KoimuecTBeHHbIe 0OTHOIEHUsI B Xumuu. KosimuecTtBo Bemecrsa. Moub. Mossipaast
Macca U MoJsipHbIi 00béM. IlpocTeiimme pacyéTbl MO0 XUMHYECKUM yPaBHEHHUAM (5 4.).

KonnuectBennble oTHOmEeHUs1 B xumuu. KonnuectBo Bemectsa. Mosib. MossipHas macca. 3akoH
ABorajipo. Monsipublii 00b€M ra3oB. OTHOCHTENbHAS TUIOTHOCTH T'a30B. OObEMHBIE OTHOLICHHS Ta30B MPH
XUMHYECKUX PEaKIHIX.

JemMoHcTpanun. XMMHYECKUE COSTUHEHHS KOJMYECTBOM BellecTBa | MOJIb.

Pacuérnble 3a1a4n. BeiunciaeHus ¢ UCNOJIb30BAaHUEM MOHATUN «MACCa», «KOJIUUYECTBO BEILIECTBAY,
«MOJISIPHAS Maccay, «MOJISIPHBIN 00b€M». OOBEMHBIEC OTHOIIICHHUS T'a30B MPU XUMUYECKUX PEAKITHIX

Tema 1.7. OcHOBHBIE KJ1acChl HeOPraHu4deckux coequHenunii. Oxcnapl. OcHoBanus. CBoiicTBa
ocHOBaHHUIi. AM(poTepHOCTb. CBoOlicTBa KNCJOT. KHCJIOTHO - 0CHOBHBIC HHANKATOPHI:
(penonpranenn, MeTHWIOBbIN OpaHKeBbId, Jakmyc. Coun (11 4.)

Bakneiimme kiaccel HeOpraHM4eCKUx coequHeHunid. OKCUIpl: cocTaB, kiaccudukanus. OCHOBHBIC U
KHUCIIOTHBIE OKcuAbl. HomenknaTypa okcuoB. @U3nyecKkue U XMMUYECKHUE CBOMCTBA, MOTYYEHUE U
npuMeHeHne okcuaoB. ['mapokcuasl. Knaccudukarus rugpokcunon. OcnoBanus. Cocras. €noun u
HepacTBOpUMbIe OcHOBaHUs. HomeHkaTypa. @usnueckue 1 XMuMHUYECKHE CBOMCTBA 0 CHOBaHUM. Peakius
HelTpanu3anuu. [lonydyeHrne u mpuMeHeHne OCHOBaHHH. AMMOTEpHBIE OKCUIBI U TUAPOKCUIBI. KUCTOTHI.
Cocras. Knmaccuukanus. Homenknarypa. @u3ndeckre U XUMHUECKHAE CBOMCTBA KUCIOT. BRITECHUTETBHBIIM



psn metamioB. Comu. CocraB. Kiaccuduxanus. Homenknarypa. @usndeckne CBOWCTBA COJICH.
PacTBOopuMOCTS coneil B Boge. XuMudeckue cBoricTBa coieil. CriocoObl oyueHust coneid. [Ipumenenue
coJiell. ['eHeTnueckas CBsI3b MEK/y OCHOBHBIMU KJIaCCaMU HEOPIaHUYECKUX COEAUHEHU.

Jemouncrpanun. OOpa3isl OKCUIOB, KUCIOT, OCHOBaHUH U cosei. Helitpanu3zamus ménoun
KHUCJIOTOM B IPUCYTCTBUU MHAMKATOPA.

JlabopaTopHble onbIThI. ONbITHI, OATBEPKIAOIINE XUMUYECKHE CBOMCTBA OKCHUJIOB, KUCIIOT,
OCHOBaHUH, aM(POTEPHBIX TUAPOKCUIOB U COJIEH.

Paznea 2. Ileppoguyeckuii 3aK0H 1 epuoAuYecKasi CHCTeMa XUMHYecKuX dj1emMeHnToB /1. U.
MemnpaesieeBa. Ctpoenue atoma (74.)

Tema 2.1. IlepBoHayabHbIE NPEACTABICHUS 0 €CTECTBEHHBIX CeMeiCTBAX XMMHYECKUX
3jieMeHTOB. [leprnoauyeckuii 3aKoH M MepruoAHYECKasi CHCTEeMa XMMHYecKHX dj1emenTos /1, U.
MenaeseeBa. Ctpoenne aroma. CocTaB aTOMHBIX siiep. DJIEKTPOHHAs 000J10YKa aToMa.
Ilepuonnyeckasi cucTeMa Kak eCTeCTBEHHO-HAYYHAsl KJIAcCCH(PUKALUSA XMMHYECKHX 3J1eMeHTOB (74.)

[lepBoHauanbHbIE NONBITKH KJIaCCU(UKALUN XUMHUYECKUX 3J1eMEeHTOB. [ToHsTHE O rpynmax cXOAHbIX
251eMeHTOB. EcTecTBEHHbIE ceMelCTBa 1IEI0YHbIX METAJNIOB U rajoreHoB. biaropoHsie rassl.
[Tepuonnueckuii 3akon . 1. MenaeneeBa. [lepuoauyeckas cucrema Kak €CTECTBEHHO-Hay4YHAast
KJIacCU(UKAIUs XUMUYECKUX 3J1€MEHTOB. TabnuuHas opma mpecTaBieHusl KilacCu(UKaAUU XUMUYECKUX
anemeHTOB. CTpykTypa Tabmuibl «llepuoanueckas cucremMa xumudeckux anemeHToB Jl. . MenaeneeBay
(xopoTkas popma): A- u b-rpymibl, nepuoibl. PU3NUYECKHUI CMBICI MOPAIKOBOTO 3JIEMEHTa, HOMepa
nepuoja, Homepa rpymnisl (Uit 3aeMeHToB A-rpymi). CTpoeHue atoMa: SiApo U AJIeKTpOHHAasi 000JI0UKa.
CocraB aTOMHBIX s/1ep: IPOTOHBI U HEUTPOHBI. M30TOMBI. 3aps aTOMHOTO s/1pa, MaCCOBOE YHUCIIO,
OTHOCHUTeINbHasl aToOMHasi Macca. CoBpeMeHHasi pOopMYyIUPOBKa MOHATHS «XUMUYECKUH SJIEMEHT).
DnexTpoHHas 000JI04Ka aToOMa: MOHATHE 00 SHEPTeTUYECKOM YPOBHE (JIEKTPOHHOM CJIO€), €r0 EMKOCTH.
3anogHeHue AMEKTPOHHBIX CJIOEB Y ATOMOB 3JIEMEHTOB MEPBOr0O—TpeThero neproaoB. CoBpeMeHHas
(hopMyIUpOBKA MEPUOIMUECKOTO 3aKOHA. 3HAUYCHHE TTepHonIecKoro 3akoHa. Hayunsie noctmkenus . U.
MenpeneeBa: UcpaBieHHE OTHOCUTEIbHBIX aTOMHBIX MAcC, IPECKa3aHNe CYIIIECTBOBAHUS HEOTKPBITHIX
3JIEMEHTOB, IEPECTAHOBKN XUMUYECKUX AJIEMEHTOB B Mepuoanyeckoil cucreme. Ku3nub u nesrenbHocThb 1.
1. Menneneena.

JdemoncTpaunu. ®usndeckre CBOMCTBRA MIEIOYHBIX METAIIOB. B3auMoieiicTBHE OKCHUIOB HATPHS,
Maruus, gocgopa, cepsl ¢ BOAOH, HCCIEA0BaHNE CBOMCTB MOJIy4EHHBIX IPOAYKTOB. B3aumo nefictBue
HaTpus U Kanus ¢ BOAoW. Pu3nuecKkue CBOMCTBA raJIOreHOB. B3anmoielicTBre aTtOMUHUS C XJIOPOM,
OpOMOM U HOJIOM.

Pa3znen 3. Ctpoenue BemecTBa 3jieMeHTOB (8 4.)

Tema 3.1. XuMuueckasi cBsizb. Buabl xumudeckoi cBa3u. CreneHb OKMCJIeHUs 3JIeMEeHTOB (8
4.)

DNEKTPOOTPULIATEIHBHOCTh XUMUYECKUX AJIeMEeHTOB. OCHOBHBIE BH/IbI XUMHUYECKON CBS3H:
KOBaJICHTHAsI HETIOJIIpHAsl, KOBaJIGHTHAsI MOJIsIpHAasA, HOHHAs. BaleHTHOCTH 3JIEMEHTOB B CBETE 3JIEKTPOHHOM
teopun. Crenens okucneHus. [IpaBuia onpenenenus CTeNeH! OKUCICHHS 3JIEMEHTOB.

Jemoncrpanuu. ConoctaBieHue GU3NKO-XUMHUECKUX CBOMCTB COSAMHEHUN C KOBAJICHTHBIMU U
HMOHHBIMU CBS3SIMH

9 kaacce

Pa3nes 1. MHoroodpasue xumnueckux peakuui (15 4.)

Tema 1.1. Knaccupurkanus XMuMHYECKHX PeaKINi: peaKIMU COeJUHEHHUSs, PA3JI0OKCHHUS,
3aMeleHHs1, 00MeHa. OKHMCIUTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHMH. JK30- M JHI0TEPMHUYECKHUe
peaxknnu. O0paTumblie U HeoOpaTUMBbIe peaknuu (64.)

Knaccugukanus XUuMHUECKIX PeaKkLUii: peakiui COeTMHEHNS, Pa3IoKEeHUs, 3aMelleHHs], 0OMEeHa.
OKHCANTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU. OKUCIUTEND, BOCCTAHOBUTEIID, IPOLIECCHI OKUCIICHUS U
BoccTaHOBJNEHU. COCTaBIECHUE YPAaBHEHNUN OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C IIOMOILBIO
MeTO/1a AMEeKTPOHHOTo Oananca. TeruoBble 3(h(heKThl XMMUYECKUX peakIfii. DK30TepMUYECKHEe U
SHIOTEPMHUUECKUE PEAKIMH. TepMOXUMHUECKNE ypaBHEHUSA. PacuéThl 0 TEPMOXMMUYECKUM YPaBHEHUSM.
CKOpOCTh XMMHUYECKUX peakuil. PakTOpsl, BIUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKIIHM.
IlepBoHauanbHOE MpeacTaBiIeHUE 0 Katanuse. Oopatumele peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.



JdemoncTpauuu. [IpuMepsl 9K30- U SHIOTEPMHUUYECKUX peakUnid. B3anMoaeincTBre NMHKA ¢ COJITHOM
U YKCYCHOM KUCIOTaMU. B3anMoaencTere rpaHyIMpOBaHHOTIO [IMHKA U IUHKOBOM IIBUIX C COJITHOU
kuciaotoi. BzanmonelictBue oxkcuna Meau(Il) ¢ cepHoit KUCIOTON pa3sHONW KOHLEHTPALUU IIPU PA3HBIX
TeMIlepaTypax. ['opeHue yriisi B KOHUEHTPUPOBAHHOM a30THOM KUCIIOTE. ['OpeHne ceprl B pacIlIaBICHHON
CEJIUTpE.

Pacuérnble 3anaun. BerancieHus o TepMOXMMUYECKUM YPABHEHUSAM PEAKLIUN

Tema 1.2. XuMnueckne peakuuy B BOJAHBIX PACTBOPax. DJIeKTPOJIUTHYECKAS AUCCOIUALUSA.
Peakuumn nonHoro odomMeHa u ycja0BHus MX nporekanus (9 4.)

XUMHYECKUE PEaKLIUU B BOJAHBIX PacTBOpaX. DJIEKTPOIUTHI U HEATEKTpoIuThl. oHbl. KaTHOHBI 1
aHWOHBI. ['uapaTHas Teopus pacTBOPOB. DIEKTPOIUTUYECKAS JUCCOLMALUS KUCIIOT, OCHOBAaHUM U COJIEH.
Cnalble u cuibHBIE AMeKTPOIUThl. CTeneHp Aucconnanuy. Peakiun noHHoro oOMeHa. Y clloBUs TCUSHHUS
peaxiuii HOHHOTo 0OMeHa /10 KOHIIa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
COEJIMHEHUI B CBETE MPEICTaBICHUNA 00 AMEKTPOIUTUYECKON TUCCOLMAUU U OKUCIUTEIbHO-
BOCCTAaHOBHTEIBHBIX peakuusx. [lonsaTue o ruaponuse coyen.

JdemoncTpaumu. VMcnbiTanre pacTBOPOB BEHIECTB HA AJIEKTPUUYECKYIO TPOBOAUMOCTD. [[BH>KEeHUE
HMOHOB B JIEKTPUYECKOM IOJIE.

JlabopaTopHble onbIThI. Peakiinn oOMeHa MeX Iy pacTBOPaMHU AJIEKTPOJIUTOB

Paznea 2. Muorooopasue Bemectn (43 4.)

Tema 2.1. Hemera/uibl (O01asi XapakTepuCTHKA HEMETAJJIOB 10 X MOJI0KEHUIO B
NepHoAUYeCKOil ccTeMe XUMHUYEeCKHUX 3JIeMeHTOB. 3AaKOHOMEPHOCTH U3MEHEeHHs B IepUOIaxX U
rpynnax ¢gu3n4ecKux 1 XMMHY€eCKHX CBOHCTB NMPOCTHIX BelleCTB, BLICIIMX OKCUA0B H
KHMCJIOPOACOAEPKAIMX KHCJIO0T, 00pa30BaHHBIX HEMETAJLIIAMHM BTOPOIr0 U TPEThero nepuoaoB).
I'anorensl (5 4.)

Hewmerannsl. ['anorensl. [lonoxenue B epuoIn4ecKoi CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHHE
ux atoMoB. Haxoxnenue B mpupojae. Pu3nueckue 1 XMMUYECKUE CBOMCTBA rajJoreHoB. CpaBHUTEIbHAS
XapaKTepHuCTHKa rajioreHoB. [lomyuenne n npumMmenenue ranoreHoB. Xiop. Pu3ndecKkue 1 XUMUYECKHe
cBoiicTBa xyopa. [Ipumenenue xnopa. XmnopoBogopoa. ®usnueckue cpoiictpa. [lonyuenune. Consanas
kucioTa u e€ conu. KauecTBeHHas peakuys Ha XJIOpUA-HOHBL Pacro3HaBaHue XJ10pua0B, OpOMUIIOB,
MOJUJOB.

JdemoHcTpanuu. Puznueckue cBoCcTBa rajioreHoB. [loaydenune Xa0poBo1opoa U paCTBOPEHUE €ro
B BOJIE.

JlabopaTopHbIe onbIThbl. BhITeCHEHNE TaJIOreHaMu APYT Apyra U3 pacTBOPOB UX COETUHEHUM

Tema 2.2. Kuciaopoa u cepa (8 u.)

Kucnopon u cepa. Ilonoxxenue B nepruogM4ecKol CHCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE MX
atoMoB. Cepa. Amtotponus cepbl. PU3NYECKUE U XUMUYECKHE CBOMCTBA. HaxoxkaeHue B mpupoe.
[Ipumenenue ceprl. CepoBogopoa. CepoBoaopoanas kuciora u €€ conu. KauecTBeHHas peakuus Ha
cynbua-uonsl. Oxkeun cepri(1V). @usnueckue n xumuueckue cpoiictsa. [lpumenenue. CepHucrast KUCI0Ta
u e€ conu. KauectBennas peakuus Ha cynbPur-uonsl. Okcun cepoi(VI). CepHas kucnora. Xumudeckue
CBOICTBa pa30aBICHHON M KOHLIEHTPUPOBAHHOW cepHOil kucIoThl. KauecTBeHHas peakius Ha cynbdar-
MOHBI. XUMUYECKHE PEAKIUH, JIEKALHE B OCHOBE MOJIyYEHHUS CEPHON KUCIOTHI B IPOMBIIIEHHOCTH.
IIpyuMeHeHne cepHOM KUCIOTHI.

JemoHncTpanuu. AmotponHsie Moaudukanuu cepsl. OOpasibl NPUPOIHBIX CYAbPHIOB U
cynb}aros.

JlaGopaTopHsle onbIThl. O3HaKOMIIEHHE ¢ 00pa3laMu cepbl U €€ MPUPOIHBIX COeTUHEHUH.
KagecTBeHHbIE peakiuy Ha Cynb(ui-, CyabQUT- U cyabhaT-uoHbI B paCTBOPE.

PacuérHble 3agaun. BeruricieHns no XMMUYECKUM YpaBHEHUSIM Macchbl, 00bEMA WIIM KOJIMYECTBA
OJIHOTO U3 MPOJIYKTOB PEAKLIMHU 110 MACCE UCXOHOTO BEILIECTBA, 00bEMY MIIM KOJIMYECTBY BELIECTBA,
COJIEPIKALLETO ONPEIEICHHYIO IOII0 IIPUMECEH.

Tema 2.3. Azot u pocdop (9 4.)

A30T u pocdop. [lonoxeHnne B nepuoANIEcKOil CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE HX
aToMOB. A30T, (U3NYECKUEe U XMMUYECKHE CBOMCTBA, MOJyYeHHe U puMeHeHue. KpyroBopot azora B
npupose. Ammuak. @usnueckre 1 XMMHUYECKUE CBOIICTBA aMMHUaKa, MoJiydyeHue, npuMenenue. Conn



aMMOHHUA. A30THas KUCJIOTa U €€ cBoiicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [loyuenue
A30THOM KUCIIOTHI B Ja0OpaTOpUU. XUMHUYECKUE PEAKIINH, JIEKAIINE B OCHOBE MOJYYCHHS a30THOM
KHCITIOTHI B IPOMBINUICHHOCTH. [IpriMeHeHrne a30THOM KUCIOThL. CoJi a30THOM KUCIIOTHI U KX TIPUMEHEHUE.
Asotable ynoopenus. ®ocdop. Amnorponus pocdopa. Pusnueckue U XMUMUIECKHE CBOWCTBa (pocdopa.
Oxcup dochopa(V). ®ochophas kuciora u e€¢ conu. DochopHsie yroOpeHUs.

Jdemoncrpanuu. [lonyyeHre aMMuak u ero pactBopeHue B Bojie. O0pa3Lbl IpUpOIHBIX HUTPATOB U
docdatos.

JlabopaTopHble onbIThbl. B3anmoelicTBue coieit aMMOHUS CO 1IEJI0YaMHU.

Tema 2.4. Yriepoa u kpemumuii (8 4.)

VYrunepon u kpemuuit. [losnoxxenne B mepuoauveckoil CHCTEME XUMUUECKHUX AIEMEHTOB, CTPOECHUE UX
aToMOB. Yriepoa. AmoTtponus yriaepoaa. usznueckue u XuMUYECKUE CBOMCTBA yriiepoaa. AncopOius.
VYrapHslif ra3, cBoiicTBa U GU3NOJIOTHUUYECKOE IEHCTBUE HA OPTraHU3M. YTJIEKUCIbIHI ra3. YTonbHast KUCI0Ta
u eé cosiu. KauectBeHHas peakius Ha kapOoHaT-HOHBI. KpyroBopoTt yrieposaa B mpupoje. OpraHudeckue
coemuaenus yriepoaa. Kpemuuit. Oxcun kpemuusi(I1V). Kpemuueas kucnora u € conu. Crexno. [{emenr.

JemoncTpanumu. Mojenu KpuCTaJUIMUECKUX pem€ToK anMasa u rpadura. OOpasisl MPUPOIHBIX
KapOOHATOB M CHJIMKATOB.

JladopaTopHble onbIThl. KauecTBeHHAs peakilus Ha yriieKUucbii ra3. KauecTtBenHas peakuus Ha
KapOOHAaT-HOH.

PacuérHbie 3aqa4yn. BerauciieHns 1o XUMHYECKAM ypaBHEHUSM MaCChl, 00bEMa HITH KOJINISCTBA
OJTHOTO M3 TIPOIYKTOB PEAKIIUHU TI0 MacCe UCXOAHOTO BEIIECTBA, 00hEMY TN KOJTMYECTBY BEIIECTBA,
COJIEpIKalero OMpeeiIeHHYIO OO IPUMECEH.

Tema 2.5. Meranbl (00masi xapakrepucTuka) (3 4.)

Mertamibl. [looxenne MeTauioB B MEPUOANIESCKON CUCTEME XUMHUUYECKHUX DJIEMEHTOB, CTPOCHHUE MX
aToMOB. MeTtainyeckas cBsi3b. PU3HUECKUE CBOMCTBA METAUIOB. P/l aKTHBHOCTH METAJJIOB
(2TEKTPOXMUMUYECCKUH PsiJ HANPSDKCHU METAJIJIOB). XMMHUYECKUE CBOMCTBA MeTa/lioB. OO0mue crocoosbl
nostydeHusi MetaysioB. CIijlaBbl METaJUIOB.

Tema 2.2. lllesiounbie MeTasibl. lIlé10uHO0-3eMeIbHBIE MeTa/LIbI. AJloMuHuii. Kese3o (10 4.)

lenounsie meTasibl. [lonokeHue mEI0YHBIX METAIOB B IEPUOAUYECKOI crcTeMe, CTPOCHHE X
atomoB. Haxoxxnienue B npupojie. ®uznueckne 1 XUMUUYECKHE CBOMCTBA IIETIOYHBIX METAJUIOB.
[IpuMmeHeHue MeI0OYHbIX METAIIOB U UX coeanHeHui. lllenounozemenbabie MeTaiibl. [lonoxenue
IEJIOYHO3EMETIbHBIX METAJIOB B IEPUOAUUECKOI cucTeMe, CTpoeHHe uX aToMoB. Haxoxaenue B mpupo/ie.
Marnuii 1 Kaabluid, UX BaKHEHI#e coequHeHus. JKECTKOCTh BOIBI M CITOCOOBI €€ yCTpaHSHUSI.
Amomunuil. [TonoxxeHue antoMUHUS B IEPUOAMYECKON CUCTEME, CTPOCHHE ero aroMa. Haxoxienue B
npupojae. Pusnyeckre U XUMHUYECKUE CBOMcTBa amomMuuus. [IpuMenenue anmomMunnsa. AMGOTepHOCTh
OKcHuJa U rujpokcuia amomunus. XKeneszo. [lonoxxenue jxene3a B nepuogUUEcKOi cCTEMe, CTPOCHUE ero
atoma. Haxoxnaenue B npupoje. Puznueckue 1 XuMUYeCKre CBOWCTBA kelne3a. BaxHeilme coequHeHus
JKeJle3a: OKCHIBI, THApOKcH bl 1 conu kenesa(ll) u sxenesa(Ill). KauecTBenHsle peakuuu Ha HoHbl Fe* u
Fe3+.

Jemoncrpanun. OOpa3ipl BAKHEHIINX COSUHEHUN HATPUSI, Kausl, IPUPOIHBIX COSAUHEHUN
MarHus, KaJlbliys, ATIOMUHUS, Py Kenne3a. B3aumopeiicTBre meI0YHbIX, HIENI0YHO -3 MEbHBIX METAJUIOB U
amOMHUHUS ¢ BoJod. CKUranue sxene3a B KUCIOPOJIE U XJIOpe.

JlaGopaTopHble onbITHI. V3ydeHne 00pa3oB MeTaiioB. B3anmoneiicTBrue METaIOB ¢ pacTBOpPaMHU
coneit. O3HAKOMIIEHHE CO CBOMCTBaMH U MPEBpALICHUSIMU KapOOHATOB U ruapokapboHaToB. [lomyuenue
TUAPOKCUIA ATFOMUHUS M B3aUMO/JICHCTBHUE €T0 ¢ KUCIOTaMU U Ienoyamu. KauecTBeHHBIE peakiiuu Ha
nonsl Fe?* u Fe3*,

PacuérHble 3a1aun. Beruncienus no XMMHUYEeCKUM YPaBHEHHUSM MacChl, 00bEMa WIIM KOJIMYECTBA
OJIHOTO M3 MPOJAYKTOB PEAKIIMH M0 MAacCe UCXOIHOTO BEIIeCTBA, 00BEMY MIIM KOJTMYECTBY BEIIECTBA,
COJIEpPXKAIIET0 ONPENEIEHHYIO 100 TPUMECEH.

Paspnen 3. Kparkuii 0030p BakHeiimmx oprannvyecknx semects (10 4.)

[Ipenmer oprannueckoit xumuu. Heopranudeckue u opraHMuecKue COeTUHEHUS. YTIepo —
OCHOBA *kU3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHMSI aTOMa YTiepoa B OPraHUuYECKIX COCTUHEHUSX.
YrneBonopossl. [IpenenbHbie (HaChIIEHHBIE) YTTIEBOOPOIbl. MeTaH, 3TaH, MPOMaH — MpOoCTeiIme



MPEJCTaBUTENN PEACTbHBIX YIIIeBOA0POA0B. CTPYKTYpHBIE (POPMYIIBI YTIEBOI0POIOB. ['oMomornyeckuit
PAI MPEIENbHBIX YIIEeBOA0OPOAOB. 'oMonoru. @U3snyeckne 1 XMMUYECKUE CBOMCTBA MPEAEIbHbBIX
yrieBoopoaoB. Peakiiuu ropenus u 3amenienus. HaxoxaeHue B mpupoe NpeaeabHbIX YriieBOJOPOIOB.
IIpumenenue merana. HenpenenbHble (HEHACHILIEHHBIE) YIIIEBOJOPOIbl. DTUJIEHOBBIN psAJl HENPEAEIbHBIX
yII€BOAOPOAOB. DTHieH. PU3ndecKre U XMMUUECKHE CBOICTBA 3TUJIeHA. Peakuins nprucoeAMHEHUs.
KauecTBennbie peakunu Ha sTuieH. Peakuus nonmumepusanuu. [Tonuatunen. [Ipumenenue stuieHa.
ALIETUIICHOBBIN Psi/i HETIPEJCIBbHBIX YIIIEBOA0POI0B. AnieTiieH. CBolicTBa aneruieHa. [Ipumenenmne
arermiieHa. [Ipou3BoaHbIe yriaeBoa0poaoB. KpaTkuii 0030p OpraHu4ecKuX COCTUHEHHUI: 0JHOATOMHBIE
CHUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CIIUPTHI (ITUIIEHTJIUKOJIb, TIIMLEPUH), KAPOOHOBBIE KUCIOTHI
(MypaBbMHasI, YKCYCHasI), CIIO’KHBIC A(UPBI, JKUPBI, YIIIEBOABI (TJIFOK03a, caxapo3a, Kpaxmall, IeJUII0JI03a),
aMUHOKHCIIOTHI, OeKku. Ponb 6enkoB B opranusme. [loHsTHE O BBICOKOMOJIEKYIISIPHBIX BELLIECTBAX.
CrpykTypa noauMepoB: MOHOMED, IOJUMED, CTPYKTYPHOE 3BE€HO, CTENEeHb nouMepu3anuu. [lonustunen,
MOJIUITPOTIUIICH, OJMBUHUIXIOPU.

JdemoHcTpanuu. Mojaenn MOJIEKYl OPraHUYECKUX COeAMHEHM. [ OpeHne yrieBoopoaoB U
oOHapyXeHHe MPOIyKTOB UX ropenus. [lomydenue stunena. KauecTBeHHbIE peakllMM Ha ITUJIEH.
PacTBOpenue striioBoro cnmpra B Boje. PactBopenue riamuepuna B Boje. [losryuenue u cBoiictsa
YKCYCHOM KucH0ThI. MccnenoBanne CBOWCTB AKHUPOB: pACTBOPUMOCTH B BOJIE M OPraHUYECKHUX
pactBoputenax. KauecTBeHHas peakius Ha INI0Ko3y U Kpaxmai. OOpasiisl U3AeIui U3 MOJIUITUIICHA,
MOJIUIIPOTIUIICHA.

IlepeyeHb NpaKTHYeCKUX PadoT

8

KJ1acce

1 IIpakTu4yeckas padora Ne 1. [Ipuémsr Ge3omacHoi pabOTHI ¢ 000PYIOBAaHUEM U BEIIECTBAMHU.
CTpoeHue IIaMeHH.

2 IpakTnyeckasi padora Ne 2. Ounctka 3arps3HEHHON TOBAPEHHON COJIH.

3 IIpakTuyeckas padora Ne 3. [TonyueHre U CBOWCTBA KUCIOPO/IA.

4 IIpakTyeckasi padora Ned, [TomydgeHne Bogopoia U UCCIETIOBAHNUE €r0 CBOWCTB.

5 IIpakTnyeckasi padora Ne 5. [IpuroroBieHre pacCTBOPOB COJIICH ¢ ONpeneIEHHON MacCOBOM J10-

Jiel pacTBOPEHHOIO BEIIIECTRA.

6 IIpakTyeckasi padora Ne 6. PemeHne SKcriepuMeHTaIbHBIX 3a11a4 1Mo TeMe «OCHOBHBIC
KJIACCHl HEOPTAaHUIECKUX COEIUHEHHI.

9

KJ1ace

1 IMpakTuyeckasn pa6ora Ne 1.
« MI3yueHue BIUSHYS yCIOBUM IPOBEACHNS XMMUYECKUX PEAKIMH Ha €€ CKOPOCTh

2 IpakTnyeckas padora Ne2 «CBolCTBa KHCJIOT, OCHOBAHUM U COJIEH KaK HJIEKTPOIIUTOBY.

3 IpakTnuyeckas padora Ne 3 no teme « [lonydenue conasiHOM KUCIOTHI U U3yYEHHE €€
CBOWCTBY.

4 IIpakTnuyeckas padora Ne4 PemeHue skcriepuMeHTANIBHBIX 3a4a4 110 Teme «Kucnopon u
cepay.

5 IIpakTnyeckas padora Ne S. [lomyueHre aMMuaka M H3y4eHHUE €TO CBOMCTB.

6 IIpakTuyeckas padora Ne 6. «llonyuenne okcuaa yriepona (1Y) u usydenue ero cBOucCTB.
Pacno3zHaBanue kapOOHATOBY.

7 IIpakTn4yeckas padora Ne 7. Pemenue skcriepiMeHTaIbHBIX 33]1a4 IO TeMe «MeTaisl U uX

COCAUHCHU .




TemaTn4deckoe IJIAHUPOBAHUEC

OcHOBHBIE
OcCHOBHBIE BHBI
Koa- Koa- HaInpaBJIeHUSA
ACHATECJIBbHOCTH oﬁyqalomnxca
Ne Pa3zgesbl u TeMbl BO Tema ypoka BO BOCIIMTATE]b
(Ha ypoBHe YHUBEPCAJIbHbIX .
qacoB qacoB < .« HOH
yueOHBIX el cTBHIA)
AEeATCJIBbHOCTHN
8 kuacc
1 OcHOBHBIE NOHATUSI XMMHUH (YPOBEHb 53
ATOMHO-MOJIEKYJIAPHBIX
npeacTaBJIeHuil)
1.1 Mpeamer xumun. MeToabl NO3HAHKUS B 6
1 xumMuu. UucTele BelecTBa U CMECH. [Mpenmer xumMun. XuMus Kak 4acTb 1 Paznuuaths npeaMeTsl u3ydeHust 1.1,1.2,
OuncTKa BelecTB. eCTeCTBO3HaHUs. BelecTsa u ux cBoiicTBa €CTEeCTBEHHBIX HayK. Habmonathb 1.3.1.4.15
du3nyecKkne U XHMHYECKHE Peakiuu CBOMCTBA BELIECTB U MX U3MEHEHHS B 1 6’ 1 7’ 1 ,8
2 Merozp! MO3HAHUSA B XUMMHU. 1 XOJIE XUMUYECKUX PEAKLMMI. Y UUTHCS T
IMPpOBOJUTH XUMHUYECKUHN OKCIICPUMEHT.
3 IIpakTnueckasi padora Ne 1. Tb «Ilpuémer | 1 Co0Jro1aTh IpaBuIa TEXHUKH
0e30macHoi paboThI ¢ 000PYIOBAHUEM U 6e3onacHocTu. OKa3bIBaTh MEPBYIO
BelectBaMu. CTpOeHUE TIIAMEHN MOMOIIb TIPH OTPABJIEHHUSX, 0XKOrax u
TpaBMax, CBS3aHHBIX C PEaKTHBaAMH U
2 0 C 5 1 712a00paTOPHBIM 000PYIOBAaHHEM.
ucThle BeulecTBa U cMecu. CriocoObl 3HAKOMHTBCA ¢ TaGOPATOPHBIM
OYHCTKH BEILIECTB: OTCTAUBAHUE, oGopyoBamem. A3ydarh cTpocHie
¢$unnbTpoBaHe, BhMapUBAHIE, TUIAMEHH, BBIJIBUTasl THIIOTE3bI U
KPHCTATITHSAIA, MCTHILIALIMA. MPOBEPSIsl UX IKCHEPHUMEHTAIBHO.
5 MpakTuueckasi pagora Ne 2. Th «Ounctka 1
3arpsI3HEHHON [TOBAPEHHOM COJIMDY
6 duznvecKre U XUMAYECKHE SIBIICHUSI. 1
XYUMHYECKUE PEAKLIUU
1.2 IlepBoHayalbLHbIE XUMHYECKHE 15 Pa3znmuyate NOHATHS «aTOMY, 11,1.2,
NOHsITHSI. ATOMBI, MoJIeKyJIbI [IpocThie «MOIICKYIIa», «XUMHUYCCKUH 9IEMEHT», | 1 31.4.1.5
- sy LTy ey
U CJIOKHBIE BelecTBa. XUMHUY eCKHii «HMOHY, «IJIEMEHTAPHBIC YACTHUIIBI». 16 1.7 1.8
o, 1.7, 1

37eMeHT. MeTallIbl M HeMeTAJIIbI
3HAKM XMMHYECKHUX 3JIEeMEHTOB 3aKOH
MOCTOSIHCTBA COCTABA BellleCTB
Xumnueckue ¢popmyJisl MaccoBasi 1osst
XMMHUYeCKOro 3JIeMEeHTA B COeJUHEHUH.
BaneHTHOCTH XMMHYECKHX 3JIEMEHTOB.
3aK0H coOXpaHeHHsI Macchl BeLeCTB.
XuMnueckue ypapHeHusi. ATOMHO-
MOJICKYJISIDHOE YYEeHHE.
Kuaccudukanusi XuMuuecKX

Paznu4ate MOHATHS «BEIIECTBA
MOJIEKYSIPHOTO CTPOCHUS) U
«BEIIECTBA HEMOJIEKYIISIPHOTO
cTpoeHns». POpMyITUpOBATH
OIpeIeIeHNEe TIOHATHS
«KPUCTAJUTMIECKUE PEIIETKI.
OOBSICHATH 3aBUCHMOCTD CBOHCTB
BEIIIECTBA OT THIIA €T
KPHUCTaJIINYECKOH PEHIETKH.
OmnpenensTb OTHOCHTENBHYIO AaTOMHYFO




7 peaxkumii: coeTMHEHHs], PA3JI0KeHNs, ATOMBI, MOJIEKYJIBI ¥ HOHBI. 1 Maccy 3JIEMEHTOB U BaJICHTHOCTh
3amewenus. [lpocreiiimme pacyérs no AJIEMEHTOB B OMHAPHBIX COCAMHCHUSIX.
8 XMMH4YeCKUM (hopMyJiaMm. BellecTsa MOIEKyIADHOTO 1 1 Onpezxeﬂﬂn: COCTaB MPOCTEHUIINX
HEMONEKYJTAPHOTO CTPOCHIIS. COEIMHEHUH 10 MX XUMHYIECKIM
Kpucrannnyeckue peméTku. g)opMynaM. COCTaBHﬂTvL (opryet N
WHAPHBIX COCANHEHUH 110 U3BECTHOM
9 [Ipoctrie 1 cnoxkHbIE BemecTBa. XuMudeckne | 1
 MeTALIE 1 HOMETANIEL BAJICHTHOCTH JIEMEHTOB. Nzobpaxathb
DJICMCHTET MPOCTEUIINE XUMUYECKHIE PEaKIHH C
MIOMOIIBI0 XUMHYECKUX ypaBHEHUH.
10 SI3bIK XUMUH. 3HAKH XUMUYECKUX dJIEMEHTOB. | 1 PaznimyaTh NOHATHS «HHICKCH U
OTHOCHTENLHAS ATOMHAS MACCA. «x0d(pHUIHIEeHT»; «cXeMa XUMHIECKON
11 3aK0H MOCTOSHCTBA COCTABA BEILIECTB. 1 PEAKIMI U «yPABHCHHE XMMHUYECKOH
12 Xumndeckue popmynsl. OTHOCHTENBHAS 1 peakuumy. PaccunTbIBaTh
MoJeKyspHas Macca. KadecTBeHHbIH 1 OTHOCHTEILHYIO MOJICKYISIDHYIO Maccy
KOJIMYECTBEHHBIN COCTaB BELIECTBA. 1o popmystam Betects. Paccunthisarh
13 MaccoBas 107151 XUMHYECKOTO SIEMEHTa B 1 MaccoBYtO OO0 XUIMUIECKOTO
COSMHEHHE. DJIEMEHTA B COC/IMHEHHH.
14 BajeHTHOCTh XUMUYECKUX JJIEMEHTOB. 1 YCTaHaBIMBATE NPOCTERIIHE (OpMYIIEI
OmnpenesneHne BaJCHTHOCTH DJIEMEHTOB T10 BCILCCTB I10 MACCOBBIM JIOMM
(dhopMynam OMHApPHBIX COSJIMHEHUH. SNIEMCHTOB. U]OHBSOB&TBC?{
15 CocraBneHue XUMUUECKHX (hopmyi 1 nH(opmatueii u3 Apyrux HCTOHHKOB
OMHApHBIX COCAMHEHUHN 110 BaJIEHTHOCTH. JUUE TIOZIT OTOBKH KPATKHX COOOLICHHA.
16 ATOMHO-MOIICKYIIPHOS YCHEE 1 I'oTOBUTH IIPE3EHTALMHU TI0 TEME
17 3aKoH COXpaHEHHsI MaCChl BEIIECTB. 1
18 XUMHYECKUE YPaBHEHHSI. 1
19 THIBI XUMIYECKUX PEaKIHi. 1
20 [oBTOpenue u 0bo0IIEeHNE TT0 TEME 1
«IlepBoHauaIbHBIE XUMUUECKHE TIOHATHSY.
21 KonTpoabnas padora Ne 1 mo teme 1
«IlepBoHauaIbHbIE XMMUUECKHE TIOHATHSY.
1.3 Kucaopon. Bo3ayx u ero cocras
22 Kucnopon, ero o0mras xapakTepucTrka. 1 HccnenoBath CBOMCTBA N3y4aeMBbIX 1.1,1.2,
ITonyuenue kucnopona. @usnueckue BeriecTB. Habmogate ¢pusmdeckue u 1.3,1.4,1.5,
CBOICTBa KHCIOPOJA. XHMHECKHE MPEBPALIICHIT H3YIAEMbIX | 1 o1 7 1 g
23 XUMUYECKUE CBOICTBA U PUMEHEHHE 1 BEILECTB. PacniosHaBaTe ONBITHBIM ! !
kucnopona. Oxcnapl. KpyroBopot kuciiopona nyTéM Kkucaopos. OmucsBaTh
B MIPUPOJIE. XHUMUYECKHE Peaknny, HaOIoaaemMbie B
XOJIe IEMOHCTPAIIHOHHOTO
1a00paTOpHOro 3KCIeprMeHTa. Jlenats
24 IIpakTuueckas padora Ne 3 Th 1 BBIBOJIBI 3 PE3YIBTATOB MPOBEAEHHBIX
«ITony4yeHue 1 cBOICTBA KUCIIOPOAA» XMMHYECKHX ONBITOB. Y4acTBOBATh B
COBMECTHOM OOCYXJICHUH PE3YIIbTATOB
orbIToB. OKa3bIBaTh MEPBYIO TIOMOIIb
25 O30H. AJIIOTpONHS KACIOPOIA. 1 1Ipy OTPAaBJICHUAX, OXKOrax U TpaBMax,




CBSI3aHHBIX C PEaKTHBAMHU H
712a00paTOPHBIM 000PYIOBaHHUEM.

26 Bozayx u ero cocras. 3ammra aTMOchEpHOTO CoctaBasath GOpMYITBl OKCHIOB IO
BO3JlyXa OT 3arpsi3HEHU. M3BECTHOM BaJICHTHOCTH 3JIEMEHTOB.
27 IToBTOpenue u 0606meHHe TeMbl «Kuciopor. 3anuceIBaTh MPOCTEUIIINE ypaBHEHHS
Il'openue» XMMHYECKHX peakuuid. [lonb3oBaThes
HH(POPMANUEH U3 JPYTHX UCTOUHHUKOB
JUTSL TIOITOTOBKU KPATKUX COOOIICHHA.
['0TOBUTH MpE3EeHTAIH 110 TEME
1.4 Boaopon
28 Bonopon, ero o01mas xapakTepucTHKA U HccnenoBath CBOWCTBA H3y9aeMBbIX 1.1,1.2,
HaxoxjaeHue B mpupose. [lonyuenue BeriecTB. Habmonats Gusndeckue u 1.3,1.4,1.5,
BOJIOpOJIa U ero (pu3myecKue CBOMCTBa. Mepbl XUMUMECKUE NPEBPALICHNs H3Y9aEMEIX | 4 = 1 7 1 g
0e30MacHOCTH IpU paboTe ¢ BOJOPOIOM. BerecTB. ONMUCHIBATh XUMHUYECKHE T
peakImy, HaOMIaeMbIe B XOZIC
29 XUMHUUYECKHE CBOMCTBA BOAOPOA U €T0 JIEMOHCTPAIIMOHHOTO 1 Ta00PaTOPHOT O
MIpUMEHEHUE. JKcriepuMenTa. Pacro3sHaBath
OIBITHBIM IyTéM Bozopoj. Cobnoaath
30 IpakTyeckas padora Ne 4 Tb «[lomydyenne TIPaBHIA TEXHUKH OE30TIaCHOCTH.
BOJIOPOJ/Ia U UCCIIEIOBAaHUE €T'0 CBOMCTBY JlenaTh BBIBOJBI U3 PE3YIBTATOB
MIPOBEIEHHBIX XUMUIECKHUX OIBITOB.
YuacTtBoBaTh B COBMECTHOM
00CY)KICHHH PE3YJIbTATOB OIBITOB.
3anuceIBaTh MPOCTEHIIINE YPaBHEHUS
XUMHU4YecKuX peakuuid. ITonp3oBaThcs
uHpopmanmen U3 IPyrux UCTOUHUKOB
JUISL TIONIOTOBKK KPATKUX COOOIIEHUI.
["'OTOBUTP IIpE3eHTAINH IO TEME
1.5 Bona. PacTBopnl
31 Bona. Meronpl onpenenenns coctaBa BOIbl— HccnenoBath CBOMCTBA M3y4aeMBbIX 1.1,1.2,
aHayM3 U cuHTe3. Boma B mpupoze u crocoOsl BeriecTB. Habmogates ¢pusndeckue u 1.3.1.4.15
e€ OYMCTKHU. Adpalusi BOABI. XUMHIYECKHE TIPEBPAIICHAS U3YIaeMbIX 1 6’ 1 7’ 1 ’8
BemecTB. OnMMchIBaTh XUMHUYECKHAE Ty
peaximy, HaOMo1aeMbIe B XOZe
32 dusnyecKre 1 XUMUIECKIE CBOMCTBA BOJIBI. JIEMOHCTPAIIMOHHOTO U JIA00OPaTOPHOT O
[IprmeHerre BOIBL. SKCIIepuMeHTa. J{enaTh BBIBOIBI U3
PE3YABTATOB MPOBEAEHHBIX
33 Bona — pactBopurens. PacTBopsi. XUMUYECKHX OIBITOB. Y4YacTBOBATh B
HacelmieHHbIE 1 HEHACBHIIEHHBIE PACTBOPHL. COBMECTHOM OOCYK/IEHUH PE3YIBTATOB
PacTBOpHMOCTE BeIIecTB B BOJE. OITBITOB. 3aMICHIBATh MIPOCTEHIITIE
YpaBHEHHS XUMUICCKUX PEAKITHH.
34 MaccoBasi 10511 paCTBOPEHHOI'O BELIECTBA. Beranciisite MaccoByro 101110

PacTBOPEHHOr O BELIECTBA B PACTBOPE,
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[Ipaktiueckas padora 5. [Ipurorosnenue
pacTBOPOB coJIei ¢ onpeAeEHHON MaccoBOM
JI0NeH pacTBOPEHHOTO BEIIECTBA.

Maccy pacTBOPEHHOTO BELIECTBA U
BOJIBI JUISl IPUTOTOBJIEHUS PacTBOPA
OIpeIeIEHHON KOHIIEHTPALHH.
I'oToBUTH pacTBOpPEI ¢ ONpenenEHHOMN

36 IToBTOpeHue u 0000IIECHHE IO TEMaM MacCOBOH JI0JIeH pacTBOPEHHOTO
«Kwucnopoa. Bo3nyx u ero coctasy, BeIIleCTBa
«Bognopony», «Bona. PactBopsi».
37 KonTponsnas padora Ne 2 o Temam
«Kwucnopoa. Boznyx u ero coctasy,
«Bonopony, «Bona. PactBopsi».
1.6 KosmmuecTBeHHBIE OTHOLIIEHUS B XUMHUHA. | 5
38 KoanuecTBo BemecTBa. MoJib. Mok — eauHHUIA KOJIMYECTBa BEIIECTBA. Ucnonb3oBath BHyTpU- U 1.1,1.2,
Moasipaasi Macca H MOJISIPHBIH 00BEM. MornsipHast Macca. MEXIIPEIMETHBIC CBSI3U. PaccUnThIBaTh 1.3,1.4,1.5,
IIpocTeiimue pacyéThl N0 XMMHUYECKUM MOJIIPHYIO MAcCy BEILECTBA, 1.6.1.7 1.8
39 YPaBHEHUSIM. Beryncienrs no XUMU4EeCKUM yPaBHEHUSM. OTHOCHUTEIIbHYIO MIIOTHOCTh T'a30B. Ty
Bb1uucisTh 1o XMMHUYECKUM
40 3akoH ABoraapo. MomsipHbIii 00bEM Ta30B. (hopMynam ¥ XUMHUYECKHM
YpaBHEHHSIM Maccy, KOJIMUECTBO
41 OTHOCHTENbHAS TIOTHOCTh Ta30B. BEILECTBA, MOJISIPHBINA 00BEM 110
W3BECTHOI Macce, MOJISIPHOMY 00BEMY,
42 OOBEMHBIC OTHOIIECHHS Ta30B MPH KOJIMIECTBY OAHOIO M3 BCTYIAIOIINX
XUMUYECKHUX PEAKLMSIX. WJIH TOJTYHaoMNXCsA B pEAKIINN
BEIECTB. Berancisates 00nEMHbBIE
OTHOIICHHUS T'a30B MPU XUMUIECKUX
peakmusax. Mcnonb30BaTh IpUMEPHI
pEIIeHNs TUIOBBIX 3a7ad, 3aJaYHUKH C
MPUBEAEHHBIMU B HUX aJITOPUTMAMH
penieHus 3a1a4
1.7 OcHoOBHBbIE KJIACChl HEOPTaHUYECKHX 11
43 coequHenuii. Oxcuapl. OcHOBaHMS. Oxcupnel: kmaccupuKanus, HOMEHKIATypa, HccnenoBath CBOMCTBA N3y4aeMBbIX 1.1,1.2,
CaoiicTBa ocHOBaHHUIi. AM(OTEpHOCTD. CBOICTBa, MOJIyYE€HUE, IPUMEHEHUE. BemecTB. Habmonate dusuyeckue n 1.3,1.4,1.5,
CpoiicTBa kucja0T. KucjaoTHo - XHMHYECKHE MPEBPALICHIT H3YIAEMbIX | 1 o1 7 1 g
44 OCHOBHbI€ HHIAMKATOPDI: T'uapokcunsl. OcHOBaHHUS: KIIACCUBHUKALIUSL, BemecTB. ONMUCHIBATh XUMHUIESCKIE B
(denondranenn, MeTUI0BbIH HOMEHKJIATypa, TIOJydeHHeE. peakiuu, HaOIoaaeMbIe B XO/IC
opan:keBblIi, 1akmyc. Cosn. JIEMOHCTPAIIMOHHOTO U JIA00OPAaTOPHOT O
45 XuMHYecKHe CBOHCTBA OCHOBaHMH. OKpacka 9KCIEPUMEHTA. JIeNaTh BBIBOJIBI U3
WHIMKATOPOB B LIEJIOYHON U HEUTPAIbHON PE3yNILTATOB IPOBEAEHHBIX
cpenax. Peakuuyst HeMTpanu3auuu. XHMHUYECKHX OIBITOB. Y YacTBOBATH B
HpI/IMeHeHI/Ie OCHOBAaHU. COBMECTHOM 06Cy)K,IICHI/II/I PE3ynbTaToOB
ombToB. KimaccudurmpoBats
46 AwmdoTepHBIC OKCHIIBI U THAPOKCHIEL. HA3ydaeMbIC BCILIECTBA 10 COCTABY U

cBoiictBaM. CocTaBIsATh (HOPMYIIBI
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Kucnoter. Coctas. Kiaccudukarmus.
Homenxknarypa. [lonyueHnue Kucior.

OKCHIOB, KHUCJIOT, OCHOBaHHMIA, COJICH.
XapakTepu3oBaTh COCTAaB U CBOHCTBA
BEILIECTB, OTHOCSIIUXCSI K OCHOBHBIM

48 XuMUUECKUE CBOICTBA KUCIIOT. KJIaccaM HEOPraHWYEeCKHUX
coelMHeHu. 3auchIBaTh MPOCTeIre
49 Comu: cocTaB, KilacCU(pHUKAIIHSA, YPaBHCHUS XUMHUYECKUX PEAKIUN
HOMEHKJIaTypa, CII0COOBI ITOTy4EeHHS.
50 CaoiicTBa coneii.
51 I'eneTnyeckast CBA3b MEXy OCHOBHBIMU
KJJacCaMU HEOPTaHUYECKUX COCAMHEHUM.
52 IIpakTnueckas padora Ne 6. Th Pemenue
OKCIICPUMECHTAJIbHBIX 3a/1a4 10 TEME
«Baxnelmue Knaccbl HEOPraHU4EeCKUX
COEJIMHEHHUI.
53 KonTpoabHast pagora Ne 3 o teme
«OCHOBHBIE KJIaCChl HEOPTaHMUYECKUX
COEJIMHEHHUI.
2 Ilepuonnyeckuii 3aKOH ¥ IEPUOIHU-
YyecKasi CHCTeMa XUMHYeCKHX 3J1eMEeHTOB
J. U. Menpneneea. CTpoeHue aToma.
2.1 IlepBoHaYaNbHBIE MPeICTABICHHS O
54 €CTECTBEHHbIX CeMeHCTBaX XUMHUYECKUX Knaccudukanms XuMHYECKHAX DIIEMEHTOB. KnaccuduimpoBats u3ydeHHbIe 1.1,1.2,
3j1eMeHTOB. Ilepuoauyeckuii 3aKoH 1 ITonsiTHE O TpyNIIax CXOIHBIX AIEMEHTOB. XUMUYECKHE IJIEMEHTHI U UX 1.3,1.4,1.5,
nepuoauYecKasi CUCTeMa XMMUYeCKHX coequueHus. CpaBHHBATh CBOWCTBA 16.1.7. 1.8
55 aemenToB JI,. MenpaeneBa. CTpoenue IIepnonuueckuii 3akon /. 1. Menaeneesa. BEIIECTB, IPUHAMIEKALIUX K Pa3HBIM A
atoma. CocTaB aTOMHBIX siiep. KJIaccaM, XUMHYECKHE IIEMEHTHI
DJIeKTPOHHAs 000JI04Ka aTOMa. Pa3HBIX TPYIII. Y CTAaHABIUBATH
56 Iepuoanyeckas cucTeMa Kak Iepuomrieckas TabMIa XMMHICCKIX BHYTPH- ¥ MEXIIPEIMETHBIE CBS3H.
€CTeCTBEHHO-HAaY4YHasl Kiaccupuxanus SIIEMEHTOB (KOpOTKast GopMa): A-u b- DopMyIMpOBaTh MEPHOTUICCKUN
XMMHYECKHX 3JIEMEHTOB. TPYIIIBT, CPUOABL. 3akoH JI. 1. MennieneeBa u
57 Iepuoanyeckas cucreMa Kak Crpoenue aToma. COCTVaB ATOMHBIX 1CP. PacKpBIBaTh €ro CMBICI.
€CTeCTBEHHOHAYYHAsl KJIacCHPUKAUS H30TOMEL XuMUeCKHH IEMEHT — BH XapakTepu3oBaTh CTPYKTYPY
XMMHYECKHX JIEMEHTOB 4ToMa € OMHAKOBRIM 3ApAAOM ANpa. MIEPUOIIMYECKON Tabmumbl. PaznudaTs
58 PacnionoxeHue 37eKTPOHOB 110 rrepHOmBL, A- 1t B-rpyrer. OGBSCHSTS
SHepreTudeckuM ypoBH:IM. COBpeMeHHas (DU3HHECKHIT CMBICH TIOPSIKOBOTO
(hopMynHpOBKa MEPHOTUIESCKOT0 3aKOHA. HOMepa XHMHHECKOT0 SIIeMEHTa,
59 3HayYeHNE TIePHOANIECKOro 3aKkoHa. Hayunbie

noctwkenus 1. Y. Menneneesa.

HOMEpPOB TPYIITBI U IEPHOAA, K
KOTOPBIM 3JIEMEHT NPHHAUIC)KUT B
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[ToBTOpeHue u 0bo0IIEeHNE TTO TEME
«[leprouyeckuii 3aKOH 1 IEPUOAUYECKAS
CHCTEeMa XUMHYECKuX 3emenToB . 1.
MengeneeBa. CTpoeHue aToMay.

3 Ctpoenne BemecTBa. XUMUYeCKast
CBSI3b

3.1 Xumnyeckasi CBA3b.

Buanl xumnueckoii csizu. CreneHn
OKHCJICHHUSI )JIEMEHTOB

61 DJIEKTPOOTPHUIIATEIIBHOCTh XUMUIECKUX
3JIEMEHTOB.

62 KoanenTHas cBs3b. [lonspHast v HemossipHast
KOBAJICHTHAS CBS3b.

63 HonHas cBA3b.

64 BaneHTHOCTh 1 cTeneHb okucneHus. [IpaBumia
OIpEeICIICHHUSI CTETICHEH OKHCIICHUS
3JIEMEHTOB.

65 OKHUCITUTENHFHO-BOCCTAHOBUTEIIBHbIE PEAKIINH.

66 [ToBTOpeHue 1 00001IEHUE 110 TEME
«CtpoeHue BelllecTBa. XUMHYECKas CBS3bY.

67 KonTtpoasHas pa6ora Ne 4 o temam
«Ilepuonnyeckuii 3axoH 1. 1. Menneneesay,
«Ctpoenne atomay, «CTpoeHHE BEIIECTBAY.

68 O0o001eHre 3HaHMIA 3a Kypc 8 Kiacca

nepuognueckoit cucreme/l. 1.
MeHzeneeBa; 3aKOHOMEPHOCTH
W3MEHEHHS CBOICTB 3JIEMEHTOB B
npezienax MajibIX MepHoIoB U A-
rpyni. ®opmMyIMpoBaTh onpeaeneHus
TIOHATUI «XUMHYECKUH IIEMEHT,
«TIOPSITKOBBI HOMEpP», «MaccoBOE
YHCII0», «M30TOIIbI», KOTHOCUTEIbHAS
ATOMHAs Maccay, «AJIEKTPOHHAS
000JI0YKaY, «ANEKTPOHHBIN CIIOW»
(«3HEpreTHYECcKUil YpOBEHBY ).
OnpenensiTh 4KCiI0 NPOTOHOB,
HEHUTPOHOB, JIEKTPOHOB Y aTOMOB
XMMHUUYECKUX JJIEMEHTOB, UCTIONb3Ys
neproanydeckyto Tabnuiy. CocTaBusTh
CXEMBI CTPOCHHS aTOMOB TepBHIX 20
AJIEMEHTOB MEPUOAMYECKON CHCTEMBI
JJIEMEHTOB.

XapakTepu3oBaTh XUMHYECKUE
AJIEMEHTHI Ha OCHOBE X TOJIOKEHHS B
[IEPUOANYECKOM CUCTEME U
0COOEHHOCTEH CTPOSHUSI X aTOMOB.
Jlenatb yMO3aK/IIOYEHHS O XapaKTepe
WU3MEHEHHS CBOMCTB XUMHYECKUX
3JIEMEHTOB C YBEITMUEHHUEM 3apsi/iOB
aTOMHBIX sizep. McenenoBaTth cBOMCTBA
u3y4daeMsbIx BemecTs. Habmronats
(u3HUIecKre 1 XUMUYECKUE
MPEeBPAIIEHNS U3y4aeMbIX BEIIECTB.
DopMynHupoBaTh ONpeeIeHHs
TIOHSTHUH «KOBaJIEHTHAsI HETIOJSIpHAs
CBSI3bY», KOBAJICHTHAsI MOJIAPHAS
CBSI3bY», KAOHHAS CBS3b), «CTEHEHb
OKHCJICHUS», «3JIEKTPOOTPHIIATEIIb-
HOCTB». OTpenensTh THII XUMUIECKON
CBSI3U B COEIMHEHHAX HA OCHOBAHUH
XUMIYECKON GopMyIel. OnpenensiTb
CTENECHb OKUCIICHNUS 3JIEMEHTOB B
coequaeHUAX. COCTaBIATE (POPMYITBI
BEIIECTB 110 CTETICHH OKUCIICHUS
3JIEMEHTOB. Y CTaHABIIMBATH BHYTPHU- U
MeXnpenMeTHbie cBsi3u. CocTaBIIsATh
CpaBHHTENBHBIE M 0000IIaronIe
TaOJIHIIBI, CXEMBI




HToro 68
9 kJ1acc
1 MHoroodpa3sue XMUMHYECKHX peaKIui 15
11 Kaaccnguxanmsa xumuecKux 6
peakiuii: peaku coeJHHEeHMs],
pa3iioxKeHus1, 3aMeleHusl, 00MeHa
1 OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE OKHCIUTENTHHO-BOCCTAHOBUTEIBHBIE PEaKIINH. KrnaccuduimpoBath XUMHAYECKHE 1.1,1.2,
pearuuu peaximu. IIpuBoaUTE IpUMEpHI 1.3.1.4.15
o sy Ty ey
2 JK30- H IHOTEPMHHCCKHE PeaKIIHH Peakuuu coeMHEHUs, Pa3I0KEHHs PeAKUMii KaK10r0 THNA. Pacriosnaparh 16,1.7,1.8
OopaTumble U HeOOpaTUMbIE peaKIUU - P i OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE T
3aMEIICHUS U OOMEHA C TOUKH 3PCHHUS
peakuun. OnpenensTh OKHUCIUTENb,
OKHCJICHUS U BOCCTAHOBJICHUS.
= = BOCCTaHOBUTEIb, IIPOLIECC OKHCIICHHUS,
3 TernoBoit 3 PeKT XUMHYECKUX PEeaKIHi.
BoccTaHoBiaeHus. Habmronates u
DK30- ¥ SHAOTEPMHUYCCKHE PEAKIIUH.
O CBIBATH XUMHUYECKNUE pCaKIIUU C
4 CKOpOCTh XMMUYECKUX PEAKIIH. MOMOIIIBIO €CTECTBEHHOI'O SI3bIKA U
[TepBoHavanbHBIE IPEACTABIICHUS O KaTalln3e. A3bIka XxumMuK. Mccaenosats yciosus,
BIIMSIIOIINE HA CKOPOCTh XMMUYECKOI
5 IIpakTnueckas padora Ne 1 Tb Nzyuenue peakiuy. OnuceIBaTh YCI0BH,
BIIMSIHUS YCIIOBUM NIPOBENEHUSI XUMUYECKOM BIIUAIOIIUE HA CKOPOCTh XMMHUYECKOM
peakKiy Ha €& CKOPOCTb. peaxrmu. IIpoBonuTh rpymmnoBsie
6 OOpatumMble U HEOOpaTUMBbIEC PEAKIMU. HAOIIOCHNS BO BPEMsI [IPOBEICHHS
IloHsATHE 0 XUMUYECKOM PABHOBECHHU. JACMOHCTPAllMOHHBIX OIIBITOB.
YyacTBOBaTh B COBMECTHOM
00CY)KICHHH PE3YJIbTATOB OIBITOB.
CocCTaBATh TEPMOXHUMHYECKHE
YpaBHEHHUs peakuuil. Beruucnsare
Ter10BoH 3(h(EeKT peakiuu 1o eé
TEPMOXUMHUYECKOMY YPaBHEHHIO
1.2 XuMH4ecKne peakiuu B BOAHBIX 9
pacTBopax
DJIeKTPOJIUTUHYECKAS TUCCOLMALIMSA =
7 p a Han CyIHOCTB TpoIiecca AMEKTPOTUTHIECKON 0O0600mIaTh 3HAHUS O PACTBOpPAX. 1.1.1.2
Peakuyu HOHHOr0 00MeHA M YCJI0BHS UX e — TIpOBOMHTE HAGIONCHNS 32 ' '
TpoTeKaAHus : H(E)BeﬂeHHeM BEIIIECTB B PaCTBOPAX, 32 131415,
8 Jlucconnanyst KMCIOT, OCHOBAHHIT B coMei. p pax, 16,1.7,1.8
XUMHIYECKAMHA PEAKINSIMHU,
MIPOTEKAOIIIMHE B PaCTBOPAX.
9 Crnalble ¥ CHIIbHBIC AIEKTPONUTh. CTereHb DOpMyYIUPOBATh ONPEACICHUS
JIACCOITHAITII. TIOHSTHH «3JICKTPOJIHT,
CHEIIIEKTPOIIUATY, «IIEKTPOIATHICCKAS
10 Peakiun noHHOTO OOMEHA M YCITOBUS UX

IPOTCKAHUAA.

JHUCCOHAIIV). KOHKpCTI/I3I/IpOBaTL




11 XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB 1 MOHSTHE «HOH». O000IIATh MOHITHS
HEOPTaHUYECKUX COCIMHEHU B CBETE «KaTHOH», «aHHOH». MccaenoBath
TIPEJICTABIICHUI 00 AIEKTPOITUTUICCKON CBOICTBA PaCTBOPOB JICKTPOJIUTOB.
JTACCOTTHAITIIL. OnuchIBaTh CBOWCTBA BEIECTB B XOZIEC
12 XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB 1 JIEMOHCTPAIIMOHHOTO 1 JTA00OPaTOPHOTO
HEOPTraHWMYECKUX COSTMHCHUN B CBETE skcriepuMenTa. CoOJTI0aTh paBmia
MPEACTABICHUN 00 OKHUCITUTEIBHO- TEXHUKA 0C30I1aCHOCTH.
BOCCTAaHOBUTEIBHBIX PEAKIIUAX. XapakTepu30BaTh YCIOBHS TCUCHHS
13 Tunponus coneit. O000IIEHUE IO TEMaM 1 peakiuii B pacTBOpax 3JIEKTPOIIMTOB
«Kmaccudukanms XUMUYECKUX Peakuiny u 10 kKoH1a. OnpenensaTs BO3MOXHOCTh
«DIEKTPONUTUYECKAS TUCCOIMATIHSDY MPOTEKaHUs] PEaKLUi HOHHOTO
14 IIpakTnueckasi padora 2. Pemenue 1 obmeHa. [IpoBoaUTE IpyTIOBEIE
3KCIIEPUMEHTAIBHBIX 3aJ1a4 II0 TEME HAONIIOJEHNs BO BPEMs IIPOBEICHMU
«CBOICTBa KUCIOT, OCHOBAHHUM M COJICH Kak JIEMOHCTPAIMOHHBIX U 17a00paTOPHBIX
3JIEKTPOJIUTOBY. OITBITOB. O6cy)KJIaTL B I'pyniax
15 KonTpoasHast pagora Ne 1 no temam 1 pe3ynbTaThl OMbITOB. OOBACHATH
«Knaccudukanys XUMUYECKUX Peakuiny u CYIIHOCTb PeaKL1i HOHHOTO OOMEHa.
«DIEKTPONUTHIECKAS TUCCOIMATIHSDY PacniozHaBaTh peakuy HOHHOTO
obmena. CocTaByIsITh HOHHBIC
ypaBHeHHs peakuuil. CoCcTaBIATh
COKpAaIIEHHbIC HOHHbBIC YPaBHEHHUS
peakuui
2 MHoroo0pa3ue BelecTs 43
2.1 Hemetanasl (O0mas xapakTepucTuKa 5
HEMETAJIJIOB 10 UX MOJI0KEeHUIO B
NnepruoauYecKoil cucTeMe XMMHYECKHUX >
16 PHOA [TonmoxeHne TaJoreHoB B MEPUOTUIECKOM 1 OOBSICHSTh 3aKOHOMEPHOCTH 1.1.1.2
3J1eMEHTOB. 3aKOHOMEPHOCTH - o ! !
TabIHUIIe ¥ CTpOeHKE UX aToMoB. CBOCTBa, M3MEHEHHs CBOMCTB HEMETAJIOB B 1.3.1.4.15
H3MEHEeHMs B NepuoAax U rpynnax 9,1.4,1.9,
. MONTYYEeHHE U IPUMEHEHHE TaJOr€HOB. nepuogax u A-rpymmnax.
(GU3HYECKUX M XHMHYECKHX CBOICTB — 16,1.7,1.8
17 Xiop. CBoiicTBa U MPUMEHEHHE XJIOPA. 1 XapaKTepu30BaTh rajlOreHbl HA OCHOBE
NMPOCTHIX BEleCTB, BHICIINX OKCHI0B H N
N — UX TOJIOKCHUS B TIEPHOANIECKOM
P p > - cucreme /. . MeHzeneesa u
18 00pa30BaHHBIX HeMeTAJLIAMHU BTOPOI0 1 XIIOpOBOAOPOA: MOIYICHUE U CBOMCTBA. 11 N
0COOEHHOCTEH CTPOEHUS MX aTOMOB.
TpeThero NepuoaoB).
OOBSCHITD 3aKOHOMEPHOCTH
T'anorennt = o
19 CornstHast KUCITOTa B € COJH. 1 U3MEHEHUSI CBOWCTB TaJIOT€HOB 110
nepuony u B A-rpymmax. OnuceBaTh
CBOMCTBA BEIIECTB B XOJIE
20 Mpaxruueckasi pagora Ne 3 Th ITonyuenne | 1

COJISTHOM KMCIIOTHI M U3y4EHHUE €€ CBOICTB

JEMOHCTPAIMOHHOTO U 1Ja00paTOPHOTO
skcriepuMenTa. CoOMoIaTh TEXHUKY
Oe3onacHocTH. PacriosHaBath
OITBITHBIM ITyTEM COJISTHYIO KHCIIOTY U
e€ comu, OPOMHUIBI, MOAUIEL.
Hcrionp30BaTh MpHOOPETEHHBIC 3HAHUS




U YMEHHS B TIPAKTHIECKON
JIESTEIBHOCTH U IIOBCETHEBHOM KU3HU
C TIEeTThI0 0E30MaCcHOr0 00paIIeHuUs ¢
BEIIECTBAMH U MaTepHaIaMH U
9KOJIOTHYECKH ITPAMOTHOI'O TTOBEICHUSI
B OKpYyXarouieu cpesie. Beraucisrs
MacCOBYIO JIOJTI0 PACTBOPEHHOTO
BEIIIECTBA B PACTBOPE

2.2

21

22

23

24

25

26

27

28

Kucaopon u cepa

[Nono)xeHne KUCIOPOAA U CEephl B
MIEPHOINYECKON CUCTEME XUMHUYECKUX
3JIEMEHTOB, CTPOEHHE HX aTOMOB.
AnoTponust cepsl.

CBoiicTBa ¥ IPUMEHEHHE CEPHI.

Cepoonopoa. Cyibduasl.

Oxcun cepri(IV). CepHucras kucnora u eé
COITHL.

Oxcun cepri( VI). CepHas kuciora u €€ Cou.

OxucnuTenbHBIE CBOMCTBA
KOHLEHTPUPOBAHHON CEPHOU KHCIIOTHI.

IIpakTuuyeckas padora Ne 4. Th. Permenne
9KCIIEPHMEHTAJIBHBIX 33/1a4 110 TeMe
«Kucnopox u cepa»

Pemenue pacu€THeIX 3a1a4 110 TEME
«Kucnopoa u cepa». A0 NpuMeceit

XapakTepr30BaTh JIEMEHTEHI
IVArpynmns! (moarpynisl KHCIOpoAa)
Ha OCHOBE HX MOJIOKEHHS B
nepuoanueckoi cucreme J1. 1.
Menzeneesa 1 0coOeHHOCTER
CTpoeHus uxX aToMOB. OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
aneMeHToB [V Arpynnsl no nepuony u
B A-rpynmnax. Xapakrepu3oBaTb
AJJIOTPOIHIO KUCIIOPOJIa M CEPhI Kak
OJJHY U3 MPUYUH MHOT000pa3us
BeiecTB. OMUChIBaTh CBONCTBA
BEILECTB B XOZI€ IEMOHCTPAIIIOHHOTI'O
1 1a00paTOPHOr0 KCIIEPUMEHTA.
ColutofaTh TeXHUKY O€30MacHOCTH.
Oxa3pIBaTh MEPBYIO MTOMOIIb MIPU
OTpaBJICHUAX, 0XKOrax U TpaBMax,
CBSI3aHHBIX C PEaKTHBaMU U
712a00paTOPHBIM 000PYIOBAHUEM.
OmnpenensaTe NPUHAIICKHOCTD
BEILIECTB K OMpeIeNEHHOMY KIaccy
coequaennii. CommocTaBiIsITh CBOMCTBA
pa30aBIeHHON 1 KOHIIEHTPHPOBAHHOM
CEpPHOM KUCIIOTHI. 3alNChIBATh
YpaBHEHHS PEaKkIMi B HOHHOM BHJE C
YKa3aHHUEM IEPEX0/ia 3JIEKTPOHOB.
PacnioznaBath ONBITHBIM MTYTEM
pacTBOPHI KUCIIOT, CYIb(UIbI,
cynbuTHI, cyabdartsl. Mcnonb30BaTh
MpruoOpeTEéHHBIE 3HAHUS U YMEHHUS B
MPAaKTHYECKOH AESITETHHOCTH 1
MOBCETHEBHON JKMU3HHU C LIEJIBI0
6e3omacHoOro ooparieHus ¢
BEIIECTBAMH M MaTepHAIaMH U

1.1,1.2,
1.3,14,15,
16,117,138




HKOJIOTUYECKH TPAMOTHOT'O TTIOBEJICHUS
B OKpYXKaloIleH cpere.

2.3
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A3ot 1 docdop

[Nonoxenwne azora u Gochopa B
NEPUOANYECKOI CHCTEME XUMUIECKUX
JJIEMEHTOB, CTPOCHUE HX aTOMOB. A30T:
CBOICTBA M IPHMEHEHHE.aMMOHHS CO
IeTI0YaMH

AmMuak. OusHdeckrie U XMMHUECKUE
cBolicTBa. [lomydeHue u mpuMeHeHne

IIpakTnueckas padora
Ne 5. [lomyueHue aMMuaka ¥ U3y4eHHE €ro
CBOWCTB.

Cony aMMOHHS.

A3otHas kucnora. CTpoeHHEe MOJIEKYIIBL.
CaoiicTBa pa30aBieHHOI a30THON KHCIIOTHI.

CBoiicTBa KOHLIEHTPUPOBAHHOM a30THOM
KHCIIOTBI

Conu a30THOM KHUCIOThI. A30THBIE
ynoOpeHusl.

Dochop. Amnorponus pocdopa. CoricTBa
¢docdopa.

Oxcup hocopa(V). Dochopras kuciora u
e€ conu. DocdopHbie ynoOpeHwUs.

XapakTepu30BaTh HJIEMEHTHI

V Arpyniisl (oArpynIis! a3ota) Ha
OCHOBE HX ITOJIO’KEHHS B
MIEpHOINYECKON CUCTEME U
0COOEHHOCTE! CTPOCHUS HX aTOMOB.
OOBSCHSITH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB 3JIeMEHTOB VA-
rpynIbl. XapakTepru3oBaTh
ayumorponuto hocdopa Kak onHy U3
MPUYUH MHOT000pa3us BEIECTB.
OrnuceIBaThL CBOMCTBA BEIIECTB B XO€E
JIEMOHCTPAIMOHHOT 0 1 J1AO0paToOpHOTO
skcnepuMenTa. CoOIoaTh TEXHUKY
6e3omacHocTH. OKa3bIBaTh MEPBYIO
rnoMouib NpUuOTPABIICHUAX, OXKOI'aX U
TpaBMaX, CBA3aHHBIX C PEaKTUBaMH U
712a00paTOPHBIM 000PYIOBAHHUEM.
VYcraHaBIMBaTh MPUHAICKHOCT
BEILECTB K OMNpe/IeNEHHOMY KiIaccy
coequaennii. ComocTaBiIsiTh CBOMCTBA
pa30aBIIEHHOW M KOHLIEHTPUPOBAHHON
a30THOM Kucnotel. CoCTaBiIsATh
ypaBHEHHMS CTYNEHUYATOH JUCCOIMAIIN
Ha npumepe GochOpHON KUCTOTHI.
3anucelBaTh YypaBHEHUs PEeakuii B
HMOHHOM BHJIE C yKa3aHHEM IIepexoa
3JIEKTPOHOB. Pacro3HaBaThk OMBITHBIM
MyTéM aMMHaK, pacTBOPBI KUCIIOT,
HHUTpAT- U PochaT-nOHBI, HOH
amMMonusl. Mcnonp30Bath
pHuOOpETEHHBIE 3HAHUS U YMEHHUS B
MPaKTHYECKOH AEATETHHOCTH U
MOBCETHEBHON JKN3HHU C LIEJIBIO
Oe3omacHOro oopaIieHus ¢
BEIIECTBAMH M MaTepHAIaMH 1
9KOJIOTMIECKH I'PaMOTHOTO TIOBEJICHUS
B OKpyXatouieu cpene. Beraucnsrs
MaccoBYIO JIOJTI0 PACTBOPEHHOTO
BelecTBa B pactBope. [lomb3oBaTscs
nHpopmanmen U3 IPYrux HCTOYHHUKOB

1.1,1.2,
1.3,14,15,
16,117,138




JUTSL TIOJITOTOBKH KPATKUX COOOIICHIIA.
I'OTOBUTH KOMIIBIOTEPHEIC
MIPE3CHTAINH TI0 TEME

2.4
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Yriepoa u kpeMHHU

[onoxxeHue yriepona M KpeMHUS B
MIEPHOINYECKON CUCTEME XUMHUUECKUX
JJIEMEHTOB, CTPOCHHE MX aTOMOB.
AnnoTponsbie Moau(UKaIUK yriieposa.

XMMHUUYECKUE CBOWCTBA YTIIEpo/Ia.
AncopOrus.

VYrapHslii Ta3, CBOHCTBA, PU3NOIOTHUECKOE
JIeliCTBHE Ha OPTaHU3M.

Yriekucisiil ra3. YromnbHasi KHCIoTa U e
comu. KpyroBopot yriepona B mpupo/ie.

IIpakTyeckasi padora Ne 6. Tb Ilonyuenue
oxcupna yriaepona(IV) u usydenue ero
CBOMCTB. Pacro3HaBanue kapOOHATOB.

Kpemuuii u ero coenunenus. CTeko.
LlemenT.

O0600menne mo reMe «Hemerauie».

KonTtposbsHas padora 2 1o Teme
«Hemeramibm

XapakTepu30BaTh 3JIEMEHTHI
IVArpynms! (moarpynsl yriiepona) Ha
OCHOBE HX ITOJIO’KEHHS B
MEPUOINUECKON cUCTEME U
0COOEHHOCTE! CTPOCHUS X aTOMOB.
OOBSCHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOICTB 3JIEMEHTOB
IVArpynmnel. XapakrepruzoBaTb
AJUTOTPOIHIO yIiiepoJa KakK OfHY U3
MPUYUH MHOT000pa3us BEIECTB.
OnuchIBaTh CBOWCTBA BEILIECTB B X0
JIEMOHCTPAIIMOHHOTO U J1ab0paTOPHOro
skcnepuMenTa. CoOIoaTh TEXHUKY
6e3onacHoctu. CorocTaBiisTh
CBOICTBAa OKCUJIOB YIJIepoJa U
KPEMHHSI, OOBSICHATh PUUNHY HX
pasnuuusi. Y cTaHaBIMBaTh
MPUHAJICKHOCTD BELIECTB K
ONpeAeNEHHOMY KJIacCy COCIUHEHUM.
Jloka3bIBaTh KUCIIOTHBIN XapaKTep
BBICIINX OKCHJIOB YIJIepoJia U
KpEeMHHUs. 3alMChIBaTh yPaBHEHUS
peakiuii B MOHHOM BHUJIE C yKa3aHHEM
nepexoza MeKTPoHOB. OCYIECTBIATh
B3aMMOIIPEBPAILCHUs KapOOHATOB U
ruapokapOoHaToB. PacriozHaBaTh
OIBITHBIM ITYTEM YIJIEKUCIIBIH Ta3,
KapOoHaT-noHsl. Mcnonp30Bath
pUOOpETEHHBIE 3HAHUS U YMEHHUS B
MPaKTHYECKOH AEATETHHOCTH U
MIOBCETHEBHOMN JKU3HH C LIEJIBIO
6e30macHOro oopaIieHus ¢
BEIIECTBAMH M MaTepHaIaMH U
9KOJIOTMYECKH I'PaMOTHOTO TIOBEJICHUS
B OKpyXarouieu cpene. Beraucnsars no
XHUMUYECKHM ypPaBHEHHUSIM Maccy,
00BEM MM KOJTMIECTBO OZHOTO M3
MPOIYKTOB PEaKIMH 110 Macce
HCXOJIHOTO BEIIECTBa, 00bEMY HIIH
KOJIMYECTBY BEIIECTBA, COAEPIKAILETO
OIIPEAETEHHYIO JIONIO0 PUMEceH

1.1,1.2,
1.3,14,15,
16,117,138




2.5 MeTajuiibl (0011asi XapaKTePUCTHKA) 3
46 [TonmoxxeHre METAIUIOB B MIEPUOUICCKOM XapakTepu3oBaTh METAJLTBI HA OCHOBE
cucTeMe XuMudecknx 3nementos . U. WX TIOJIOKCHUS B TICPHOANICCKOM
MenneneeBa. Metamnuueckas CBS3b. cHcTeMe B 0COOCHHOCTEH CTPOEHUS NX
®du3uueckue cBoicTBa MeTauioB. CIITaBbl aToMOB. OOBSCHATH 3aKOHOMEPHOCTH
METAJUIOB. . W3MEHCHUS CBOWCTB METAJIIOB IO
47 HaxoxneHre MeTauioB B IPUPOE U OOIITUE nepuoay u B A-rpymnnax. MccienoBath
CIOCOOBI UX TIOTYYCHUS. CBOWICTBA M3y4aEMBIX BEIECTB.
48 XHUMHUUECKHE CBOMCTBA METAJIIIOB. Ps
AKTUBHOCTH (3JICKTPOXUMHUCCKHUN PsiT
HarnpsDKeHUH) METaJlIoB
2.6 IlesrouHBIE METAJLTBI. 10
48 IIé1ouHo-3eMeIbHBbIE METALIBI. [llenounsie Metamnel. Haxoxaenue B OOBSCHITH 3aBUCUMOCTD (PU3HUYCCKIX 1.1,1.2,
AJIFOMUHUIA. npupojsie. Pu3nveckre U XMMUIecKre CBOMCTB METAJJIOB OT BUA 1.3,1.4,1.5,
Keneso CBOMCTBA. XMMHYECKOH CBS3H MEXKIY UX 16 17 18
50 OKCHIBI ¥ TUAPOKCHIBI IIETIOYHBIX METAJUIOB. aroMaMu. HaOnrogaTe 1 onuceIBaTh Bt
ITprMeHeHHE MIETOYHBIX METAJIIOB. XMUMHYECKUE PEAKIIUH C TIOMOIIBIO
~ €CTECTBEHHOTO SI3bIKA U SI3bIKA XMMHH.
51 [1énouno-3eMenpHBIe MeTaIIbl. Haxoxaenue
. HabmtonaTh 1eMoOHCTpUpYEMBbIE U
B TpHporIe. Kambuit u ero COCMMHCHIA. CaMOCTOSTENBHO MPOBOAVMBIE OIBITHI.
2KécTkoCcTh BOZIBI U CIOCOOHBI €€ YCTpaHEHHs!. ONNCHIBATE CBONCTBA 13
. y4aeMbIX
52 AmouMHHHH' Haxoxnenne B npupoze. BEIIECTB HA OCHOBE HAOIIOJICHUH 3a UX
CaoficTea amoMHHIA. npeBpaeHusIMu. JJoka3pIBaTh
53 AMboTepHOCTh OKCHIA U THIPOKCHIA aM(}OTEPHBIA XapakTep OKCHIOB U
AIIFOMUHUS. THIPOKCHIOB amoMunus U xene3za(Ill).
- CpaBHHUBATh OTHOIICHUE H3y9aeMBbIX
54 Kenezo. Haxoxxnenune B mpuposae. CoiicTBa METAIUIOB H OKCHXOB METAILIOB K BOZE.
Kemesa. CpaBHHUBaTh OTHOIIEHHE THIPOKCHUIOB
55 CoennHEeHNs Keesa. HaTpusl, KAJIbLK 1 aTIOMUHHA K
pacTBOpaM KHCJIOT U ILENOYEH.
PacnioznaBath ONBITHBIM ITYTEM
56 IpakTuyeckas padora 7. Pemenne FHAPOKCHI-HOHBI, Homsr Fe2+ i
SKCIEPHUMEHTAIBHBIX 33724 IO TeEMe Fe3-+ CoBIIosIaTh TEXHHKY
«MeTaJuTbl ¥ MIX COSTMHCHUSD). GE30MTACHOr0 OGPAIIEHHST ¢
57 O6o0maronuii ypok mo Teme «MeTamsn. XHMHYECKOi TOCY/I0i 1
ma60paTOpPHBIM 000Dy OBaHUEM.
58 Konrpoabnas padora Ne 3 o Teme Ocy1iecTBIST PeaKIuH,

«MeTamen)

MOATBEP K TAIOIINE TEHETUIECKYIO
CBSI3b MEXKITy HEOPTaHTIECKUMHU
COEIMHEHUSAMU. 3aNChIBATH
YpaBHEHHS PEeaKINi B HOHHOM BHJIE C
YKa3aHHEM MEePEeX0/a AIEKTPOHOB.
O0001maTh 3HAHUS U IEJIATh BBIBOIBI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOWMCTB




METaJUIOB B MEpHOJaX U A-rpyriax
MIEPUOTITIECKOM CHCTEMBI.
IIporno3upoBate CBOMCTBA
HEM3YYCHHBIX 3JICMEHTOB U MX
COEJIMHEHNH Ha OCHOBE 3HAHMI O
MIEPUOTMYECKOM 3aKOHE.
Hcnionp3oBaTh MpHOOpEeTEHHBIC 3HAHUS
Y YMCHHS B TIPAKTUICCKOM
JIEATEILHOCTH U ITOBCEIHEBHOM KU3HHU
C IIeJIbI0 0€30MacHOro 00PaIICHUs ¢
BEIIIECTBAMH U MaTepHaIaMH U
9KOJIOTHMUYECKH TPaMOTHOTO MTOBEICHHUS
B OKpYKaroIiei cpeie. Beraucistes mo
XUMHYECKAM YPaBHEHUSIM Maccy,
00BEM HIIM KOJIMYECTBO OJHOIO U3
MPOJYKTOB PEaKIMy 10 Macce
MCXOJIHOTO BEIECTBa, 00bEMY HIIH
KOJIMYECTBY BEIIECTBA, COJEPIKAILETO
OTIpeIeNIEHHYIO JOJ0 IPUMECEH.
[Mone3oBatkcest nHpOpMarmeit u3
JPYrUX UCTOYHHKOB JIISI TOATOTOBKH
KpaTKuX coOOLIeHUid. [ 0TOBUTH
KOMITBIOTEPHBIE MPE3CHTALIUH T10 TEME.
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Kpartkuii 0630p BaxHeHmmx
OpPraHMYecKUX BellecTB

10
Oprannyeckas XHUMUSL. 1
YrneBonopoasl. [Ipenensusie (Haceienuse) | 1
YTJIEBOAOPOIBL.
Henpenensuble (HeHACHIIIICHHBIE) 1
YTJIEBOIOPOIBL.
[IpousBomHbie yriaeBogopoaoB. CIUPTHL 11
Kap6onoBsie kucnotsl. CioxkHbIe 3QUPEL. 1
Kuppl.
VYrneBonsl. 1
AmuHOKHCITOTEL. benku. 1

Hcnonp3oBaTh BHYTpU- U
MeKnpenMeTHbie cBsi3u. CocTaBIIsATh
MOJIEKYJISIPHBIE U CTPYKTYpHbIE
(hopMyIIBI YTII€BOIOPOIOB.
OmnpenensaTe NPUHAIICKHOCTD
BEILIECTBA K ONpPENENEHHOMY KI1accy
OpraHUYECKUX COCIUHEHUM.
3anuceiBaTh YpaBHEHUS PEaKIUN
3aMEIIEHUs] U IPUCOEANHEHUS C
Y4acTHEM OpPTaHWYECKHX BEIIECTB.
Habnronats neMoHCTpUpyeMEbIe
ombIThl. ONHUCHIBATh CBOMCTBA
N3y4aeMBbIX BEIIECTB Ha OCHOBE
HaOMIONICHNH 32 WX MPEBPAILICHUSMH.
YyacTBOBaTh B COBMECTHOM
00CYKIECHIH PE3YIbTATOB OIBITOB.
ITpoBOINTH KaUECTBEHHBIEC PEAKIINN Ha

11,12,
1.3,14,1.5,
16,1.7,18




66

67

68

ITonumepst.

O06o0maronuil ypok 1o teMe «Baxnelinme
OpraHu4ecKue COETUHEHUSD».

[ToBTOpenue u o0o0IIeHNe 3HAHMI 3a Kypc 9
KJacca.

HEKOTOpBIE OPraHNYECKUE BELIECTBA.
IMTonb3oBatkcst nHPOpMamei u3
JIPYTUX UCTOYHUKOB /ISl MO OTOBKH
KpaTKuX coOOLIeHUH. [ 0oTOBUTH
KOMIIBIOTEPHBIE MIPE3EHTAIUH 110 Te

HUToro

68

Bcero

136




