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1Mo yueoOHomy npeamery « XumMmus»
st 8-9 kaaccon
(0a30BbLIH YPOBEHD)
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VUHHTCOL XHMHUHY



IosicHuTeNLHAA 3aNIUCKA

Pabouas mporpamma mo ydeOHOMY mpenMmeTry «Xumus» (0a30BbIi ypoBeHb) it 8-9
KJIACCOB COCTaBJIEHA B COOTBETCTBUU C TpeOoBaHusAMU DenepanbHOro TOCYJapCTBEHHOIO
0o0pa3oBaTeNpHOrO CTaHAapTa OCHOBHOTO oOmero oOpa3oBaHus, Ha ocHoBe [IpumepHoit
MIPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHUsl MO XUMHH U aBTOpckoi Paboueil mporpaMmsl
H.H.TIapa (H.H. T'apa. PaGoume mnporpammbl. Xumus. IIpeanmernas nuaus ydeOnukoB I.E.
Pymsutuca, ®@.I'. ®enpamana. 8-9 kmaccel. — M.: Ilpoceemenue, 2011.—48 c.)

CornacHo Yuebnomy miany, OCHOBHOUW 00pa30BaTeNbHON MPOrpaMMe OCHOBHOTO OOIIETO
obpazoBanust MAOY «COII Nel ¢ YUOII» mporpamma paccuntana Ha 136 yacos:
8 kiacc - 68 4. (34 yueOHbIe HeleNH, 2 Yaca B HEJIETI0),
9 knacc - 68 4. (34 yueOHbIe HEJENH, 2 Yaca B HEJIETIO).

PaGouas mporpamma mnpeaHa3zHaueHa g opraHu3anuu mpoiecca odydenus no YMK T'.E.
Pymsutuca u @.I'. Penpamana:

1. H.H. I'apa. PaGouue mporpammel. Xumus. [Ipeamernas nunus yuebnuxos ['.E. Pyasutuca,
@.I'. ®enpamana. 8-9 kiaccel. — M.: [Ipocsemenue, 2011.— 48 c.

2. Xumus. 8 kimace: yueb. st odmeoopaszosar. yupexaenuid/ I'.E Pymsuruc, @.I" ®enpaman.
—3-e u31.- M.: I[Ipoceemenne, 2015. — 207 c.

3. Xumuga. 9 kmacc: yueb. ana obmieobpaszoBar. yupexaenuit/ I. E.Pynsutuc, @. I.
®enpaman. —3-e usn.- M.: [Ipocsemenue, 2015. —209 c.

Pasznean 1.
Ilianupyemblie pe3yabTAThl 0CBOCHUA Y4eOHOTr0 npeaMeTa « XuMMsD)

Pabouass mporpamma oOecrnieunBaeT JOCTH)KCHHE ITUTAHUPYEMBIX PE3yJbTaTOB OCBOCHWUS
y4eOHOT0 npeamMeTa «XuMus.

JInuyHOCTHBIE pe3yJIbTaThI

1. Bocnuranue poccuickoil TpakJaHCKOM MIEHTUYHOCTU: MATPUOTH3Ma, JIIOOBU U
yBakeHHIO K OTeuecTBy, 4yBCTBA FTOPAOCTH 3a CBOIO PouHy, 32 pOCCHIICKYIO XUMUYECKYIO HAYKY;

2. @opMupoBaHUE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKM U OOIIECTBEHHOM NPAKTUKH, a TaKXe COLHUAIBbHOMY, KYJIbTYpPHOMY,
SI3BIKOBOMY U J[YXOBHOMY MHOTI000pa3nio COBPEMEHHOT'O MHUPA;

3. @®opMupoBaHUE OTBETCTBEHHOT'O OTHOIIEHHUS K YYEHUIO, TOTOBHOCTH U CITIOCOOHOCTH
K CaMOpPa3BUTHUIO U caMOOOPA30BaHMIO HA OCHOBE MOTHMBAIMM K OOYYEHHUIO U MO3HAHUIO, BHIOOPY
npo¢pmIbHOro 00pa3oBaHUsl HAa OCHOBE MH(GOpPMAIMU O CYIIECTBYIOUIMX MPOQECCUsIX U JUYHBIX
npodecCuOHATBHBIX MIPEANIOYTEHNUH, OCO3HAaHHOMY IIOCTPOECHHIO WHAUBUYyaJIbHON
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM YCTOMUMBBIX MO3HABATENBHBIX HHTEPECOB;

4. @®opMHUpOBaHHE KOMMYHHMKATHBHOM  KOMIIETEHTHOCTH B  00pa3oBaTeNIbHOH,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeJ0BATENbCKOM, TBOPUECKON U IPYIUX BUJAX JESATEIbHOCTH;



S. ®opMHUpOBaHUE TOHUMAHMA LIEHHOCTH 37J0POBOTO M 0€30macHOro o0pasa >KU3HHU;
YCBOCHHE MPaBUJ MHAMBUIYATHHOTO U KOJJIEKTUBHOTO O€30MacHOTO MOBEACHHUS B UYpE3BhIYAMHBIX
CUTYyalUsIX, YTPOKAIOLIUX )KU3HU U 30POBBIO JIOJIEH;

6. dopMHpOBaHUE TO3HABATEIBHOH M WH(GOPMAIMOHHON KYJIbTYphl, B TOM YHCIIE
pa3BUTHE HABBIKOB CaMOCTOSITEIbHON PabOThl ¢ y4yeOHBIMU IOCOOMSAMH, KHUTAMH, JOCTYINHBIMU
MHCTPYMEHTAMHU U TEXHUYECKMMHU CPEACTBaMU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

7. DopMHUpPOBaHUE OCHOB KOJIOIMYECKOIO CO3HAHUS HAa OCHOBE NPU3HAHUSA LIEHHOCTU
AKHU3HU BO BCeX €€ MpPOSBJICHUAX M HEOOXOJUMOCTH OTBETCTBEHHOI'O, OEPEXKHOI'0 OTHOILEHHS K
OKpY>Karolleu cpere;

8. Pa3zBute TrOTOBHOCTM K PEIICHHIO TBOPYECKMX 3a7ad, YMEHUS HaxOIUTh
aJIeKBaTHBIC CIIOCOOBI TIOBEACHUS M B3aUMOJCHCTBUS C NapTHEpaMH BO BpeMs Y4eOHOH u
BHEY4YeOHOW JEATENbHOCTH, CIOCOOHOCTH OIICHMBATh MPOOJIEMHBIC CUTYallMd W ONEPATHBHO
MPUHUMATh OTBETCTBEHHBIC PEIICHUS B PA3IMYHBIX MPOAYKTHBHBIX BHAAX AEATEIbHOCTH (yueOHas
HOMCKOBO-HCCIICI0OBATENILCKAsS, KITYOHAsI, IIPOSKTHAS, KPYKKOBAsI U T. I1.)

MertanpeameTHbie pe3yJIbTaThl

1. OBnazieHHe HaBBIKAMU  CaMOCTOSITENILHOTO  NPHOOpPETEHUsT HOBBIX  3HaHUIA,
OpraHu3aluy yueOHO! NesTebHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;

2. YMeHHE IUTaHMPOBATH IIyTH JOCTHXKEHUS LEJIeH Ha OCHOBE CaMOCTOSTEIBHOIO
aHaJIM3a yCJIOBHHM U CPEICTB MX JOCTH)KEHHUS, BBLIEIATH albTEPHATUBHBIE CIOCOOBI TOCTUKEHUS
LIeJIM ¥ BBIOMpaTh Haubosee F3PPEeKTUBHBIN CIIOCO0, OCYIIECTBISATH IO3HABATEIBHYIO pe(ICKCHIO B
OTHOILLICHUHU ACUCTBUM 10 PEIICHUIO YUeOHbIX U M03HABATEIbHBIX 33/1a4.

3. YMeHue mnoHUMaTh NpoOeMy, CTaBUTh BOIPOCHI, BBIABUIaTh THUIOTE3Y, /1aBaTh
OIllpeNieJIeHue  MOHATHAM,  KJIAcCU(PUUUPOBaTh, CTPYKTYpHUpOBaTh  MaTepual, IPOBOIUTh
HKCHEPUMEHTBI, apryMEeHTHpPOBaTh COOCTBEHHYIO IO3ULUI0, (OPMYJIUPOBaTh BBIBOABI U
3aKJIIOUEHNUS;

4. YMeHue COOTHOCUTh CBOM JCHCTBUSL C  IUIAHUPYEMBIMHU  pe3yJbTaTaMH,
OCYILIECTBIISAITh KOHTPOJIb CBOEH NI€ATEIbHOCTU B IPOIIECCE JOCTHXKEHUS pe3yibTara, ONpenessaTh
CrocoObl AEMCTBHM B paMKaxX TpPEMJIOKEHHBIX YCIOBUM U TpeOOBaHUIl, KOPPEKTUPOBAaTH CBOU
JEMCTBHS B COOTBETCTBUM C U3MEHSIOILEHCS CUTYyallueH;

S. dopMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTHM B 00JacTH  MCIIOJIb30BaHUS
MHCTPYMEHTOB M TEXHMYECKUX CPEICTB HH(POPMALMOHHBIX TEXHOJOTUH (KOMIBIOTEPOB U
IIPOrpaMMHOr0 oOecreueHus]) KaKk HHCTPYMEHTAJIbHO OCHOBBI Pa3BUTUS KOMMYHUKAaTHUBHBIX U
M03HABATEIbHBIX YHUBEPCAIbHBIX yUeOHBIX JIeHCTBUIA;

6. YMmeHue co3naBaTh, MPUMEHSTh U MPeoOpa3oBbIBATh 3HAKM U CHUMBOJIBI, MOJIEIH U
CXEMBI JIJIs pelieHts yueOHbIX U MO3HABAaTEIbHBIX 3aa4;

7. YMmenue u3BiaekaTe MHGOPMAIUIO U3 Pa3IMYHbIX MCTOYHUKOB (BKJIKOYas CpeICTBa
MaccoBOM MH(pOpPMAINK, KOMIAKT-IUCKH y4eOHOTO Ha3zHa4yeHHs, pecypchl MHTepHeTa), CBOOOIHO
MOJIb30BaThCsl CIIPABOYHOMN JINTEPATYpOi, B TOM YHCJIE U Ha JEKTPOHHBIX HOCUTENSX, COOM0IaTh
HOPMBI HHPOPMALIMOHHOW N30MPATETbHOCTH, STUKH;

8. YMeHne Ha MpaKkTUKE I0Jb30BAaThCA OCHOBHBIMU JIOTMUECKHMHU IpPHUEMaMH,
MeTOoAaMU HaOJI0EeHUs, MOAEIUPOBAHUS, O0OBICHEHHS, PEeIIeHUs MpoOJeM, TPOrHO3UPOBAHUS U

Ap.;



9. YMeHue OpraHu30BBIBaTh CBOIO JKM3Hb B COOTBETCTBUU C MPEACTABICHHUSIMU O
3I0pOBOM 00paze >KM3HH, MpaBax M O00S3aHHOCTSAX TPAXKIAHWHA, IICHHOCTSIX OBITUS, KYIbTYPHI U
COLIMAJIbHOTO B3aUMOJICHCTBUS;

10. VMeHue BBINONHATH II03HABATCIIbHBIC U MNPaKTUYCCKUC 3aaaHusA, B TOM YHUCIC
IIPOCKTHBIC,
11. VMenne caMoCTOSTEIIPHO U APrYMCHTHUPOBAHHO OLCHHBATh CBOU I[eﬁCTBHH n

JEUCTBHUSA OIHOKJIACCHUKOB, COJEPXKATEIFHO OOOCHOBBIBAs MPABWJIBHOCTh WJIM OIIMOOYHOCTH
pe3ynbTata M crocoda JeHCTBUS, aJCKBAaTHO OLIEHHBATh OOBEKTHBHYIO TPYAHOCTh KaK Mepy
(aKTHYECKOr0 WM TPEIIOoJIaraeMOro0 pacxoja PEcypcoB Ha pEIICHHE 3aJadd, a TaKXke CBOU
BO3MOKHOCTH B JOCTH>KEHUH LIEJIN OIIPEICIIEHHON CIIOKHOCTH;

12.  Ywmenue paboraTth B rpymnne — 3pPeKTUBHO COTPYAHNYATh M B3aUMOJCHCTBOBATh Ha
OCHOBE KOOPIMHAIIMM PAa3IMYHBIX IO3WIUA TpU BBIPAOOTKE OOIIETr0 pelIeHUs B COBMECTHOM
JeSTeIbHOCTH; CIyIIaTh NapTHepa, GOpMYIMPOBATh U apryMEHTHPOBATh CBOE MHEHUE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UIMIO U KOOPIMHUPOBATH €€ C IMO3UIUHU IAPTHEPOB, B TOM YHCJIE B CUTYallUU
CTOJIKHOBEHUSI MHTEPECOB; MPOIYKTUBHO pa3peniath KOH(GIMKTHL Ha OCHOBE y4eTa MHTEPECOB U
MO3HMIMHA BCEX €ro y4YacTHUKOB, MOHMCKAa W OLECHKH aJIbTEPHATUBHBIX CIOCOOOB pa3pelieHus
KOH()JIMKTOB.

IIpeameTHbIe pe3yabTaThl

1. @opMHpOBaHUE IEPBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX IPEACTABICHUN O
BCIICCTBAX, UX MPCBPALICHUAX U ITPAKTUICCKOM IIPUMCHCHUU; OBJIAACHUC MMOHSATHHHBIM arnmnaparom
Y CUMBOJIMYECKUM SI3BIKOM XUMUH;

2. Oco3Hanne OOBEKTUBHO 3HAYMMOCTH OCHOB XHMMHYECKOW HAayKH Kak o00JacTH
COBPEMEHHOTO €CTECTBO3HAHMSA, XMMHUYECKHX NPEBPAIICHUN OPraHUYECKHX W HEOPraHUYECKHX
BEIIIECTB KaK OCHOBBI MHOTHX SIBJICHUI KUBOI M HEXHUBOI MPUPOABI; YriIyOIeHUe MPeCTaBICHHHA O
MaTCpruaJIbHOM CIUHCTBE MHPA,

3. OBnazieHre OCHOBAMH XWMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATH H
00BEKTHUBHO OLCHUBATL KWU3HCHHBIC CUTyallMH, CBA3AaHHBIC C XHMHeﬁ, HaBBIKAMH 0€30I1aCHOTO
O6paHICHI/I5[ C BCIICCTBaAMH, HCIIOJIb3YCEMBIMHU B HOBCC}IHGBHOﬁ KU3HH, YMCHUCM aHAJIM3UPOBATH U
IUTAHUPOBATh HKOJIOTMUECKH Oe30MacHoe IMOBeleHHEe B LENIX cOepeXeHus 3/10pOBbS U
OKpY>KaroIen cpeabl;

4. dopMupoBaHHE YMEHHUI yCTaHaBIMBaTh CBSI3U MEXAY pPEajbHO HaOII0JaeMbIMU
XUMHAYECKMMHU SIBJICHUSAMH U IpPOLECCaMM, MPOMCXOIIIIMMH B MUKPOMHUPE, OOBSICHATH MPUYMHBI
MHOTr000pa3us BELECTB, 3aBUCUMOCTh X CBOWCTB OT COCTaBa U CTPOEHUS, a TAKXKE 3aBUCUMOCTh
IMPUMCECHCHUS BCUICCTB OT UX CBOfICTB;

5. HpI/IO6p€T€HI/I$[ OIlbITa HMCIIOJIB30BAHHA PA3JIMYHBIX MCTOAOB HU3Y4YCHHSA BCIICCTB;
Ha6J'II-O)IeHI/I$I 3a UX MPEBPAIICHUAMU IMIPU MMPOBEACHHUHN HECIIOXHBIX XUMUUYCCKUX DKCIICPUMEHTOB C
HCIOJIb30BaHNEM JIa0OpaTOPHOTO 0O0PYIOBaHUS U TPUOOPOB;

6. YMeHue oKa3bIBaTh MEPBYIO MOMOIIL IPU OTPABJICHUSAX, 0)KOTaX U APYIHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAaHHEM;
7. OBnagenue mnpuemMamMu paboThl ¢ HMHPOpPMALUMEH XHUMHYECKOIO COJAEp)KaHus,

MpeJCTaBICHHOIN B pa3Ho (opme (B BHIE TeKcTa, GopMyl, rpaduKOB, TAOIUYHBIX JAHHBIX, CXEM,
¢dotorpaduii u ap.)



8. Co3nanue OCHOBBI U1l (POPMHUPOBAHMS HMHTEpEca K PACIIMPEHUIO M YIIIyOJIECHHUIO
XMMHAYECKHX 3HAHWHA W BBIOOpa XMMHHM Kak MPO(UIBLHOrO MpeaMera MpU Mepexoie Ha CTYIEHb
cpeaHero (TMOJHOrO) oOmIEro oOpa3oBaHMs, a B JaJbHEHIIEM M B KadyecTBE CQepbl CBOE
npodeccoHaALHOM e TEIBHOCTH;

9. @®opmupoBaHNE MpPEICTABICHUH O 3HAYCHWH XWMHYECKOH HAayKH B pELICHUU
COBPEMEHHBIX JKOJOIMYEeCKHMX MpoOJIeM, B TOM YHCIIE B IPEIOTBPALICHUH TEXHOT€HHBIX H
9KOJIOTMYECKUX KaTacTpod.

BeimryckHuk Hayuumecs:

o OIMCHIBATh CBOMCTBA TBEPIBIX, >KUIKUX, Tra3000pa3sHBbIX BEINECTB, BBIACIAA HX
CYILECTBEHHbIEC TPU3HAKH;

o XapaKTepu30BaTh BEIIECTBA 1O COCTaBY, CTPOCHHIO M CBOMCTBaM, yCTaHABIMBATbH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y JaHHBIMH XapaKTEPUCTHKAMU BEIIECTBA;

o PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKHX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI
3JIEMEHT, TMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJEHTHOCTh, UCIOJB3YysS 3HAKOBYIO CHUCTEMY
XHMUH;

o n300pakaTh COCTAaB TNPOCTEHIIMX BEIIECTB C IMOMOMIBI0 XUMHYECKUX (popmyn u
CYIIHOCTb XMMHUYECKHX PEaKIHi C TOMOIIBI0 XUMHUYECKUX YPaBHEHUH;

o BBIYHCIIATH OTHOCHTEIIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TaKKe
MacCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCMHEHUSX;

. CPaBHMBATH 10 COCTABY OKCHU/IbI, OCHOBAHUsI, KUCIIOTBI, COJIN;

. KJIACCU(UIIUPOBATh OKCHIBI U OCHOBAHHSI IO CBOMCTBAM, KHUCJIOTHI U COJH — IIO
COCTaBYy;

. OMHUCHIBAaTh COCTaB, CBOWCTBA M 3HAUYe€HHUE (B TPUPOAEC U MPAKTHUECKOU

JACATCIIBHOCTH ‘ICHOBeKa) IMPOCTBIX BEHIECCTB — KHUCJIOPOJa U BOAOPOJa;

o JaBaThb CPAaBHUTEIbHYIO XapaKTEPUCTUKY XMUMHUYECKHMX 3JIEMEHTOB U BaKHEHIINX
COEIMHEHMI €CTECTBEHHBIX CEMENCTB LIEIOYHBIX METAJJIOB U FaJIOT€HOB;

o MI0JIb30BaThCs JIAOOPATOPHBIM 00OPYOBAaHUEM U XUMUYECKOH 1OCy10ii;

. MIPOBOJIUTH HECIIOKHbIE XUMHUYECKHE ONBITH U HAOIIOIEHHS 32 U3MEHEHUEM CBOICTB

BEIIECTB B IpollecCe€ WX TNPEBpalleHUid; COONI0AaTh MpaBWiIa TEXHUKH OE30MacHOCTH TIpU
MPOBEICHUHU HAOIIOACHUIA U OTIBITOB;

° pa3nuyaTh SKCIEPUMEHTAIBHO KHCIOTHI W IIENOYH, TMOJb3YSICh WHIMKATOPAMU;
OCO3HaTh HEOOXOTUMOCTh COONIOJEHUS Mep Oe30MacHOCTH Mpu oOpalleHuu ¢ KUCIOTaMu |
IeJIOYaMH.

BBITTyCKHUK noayuum 603MONCHOCHb HAYHUMbCS:

° TPaMOTHO 00OpaIaThCs C BEMEeCTBAMU B TOBCETHEBHOM JKU3HH,

° O0CO3HaBaTh HEOOXOIUMOCTH COOJIOJIEHUS TPABHJI HSKOJOTUYECKH O€30MacHOro
MOBE/ICHUS B OKPYXKAIOIIeH MPUPOIHOHN Cpee;

L] IIOHUMAaTh CMBICII U HeO6XO)II/IMOCTB CO6J'IIO)I€HI/I$[ Hpe)IHI/IcaHHfl, Hpe)IJ'IaFaGMBIX B
I/IHCprKHI/IHX 110 UCITOJIB30BAHUIO J'IeKapCTB, CpeJICTB 6BITOBOI>1 XUMHUHU U I[p,

L] HUCIIOJIB30BATh HpI/IO6peTeHHLIe KIIFOUCBBIC KOMIICTCHTHOCTH HpI/I BBITIOJTHCHUHN
HCCIICIOBATEIILCKUX TIPOSKTOB TI0 W3YYCHHUIO CBOWCTB, CIIOCOOOB TOJNyYEHUS W PACIO3HABAHUS
BEIIIECTB;



o pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Yys CPEJICTBA YCTHOTO U
MMCBMEHHOTO OOIEHUS, TPOSIBISTH TOTOBHOCTh K YBaXEHUIO MHOM TOUKH 3pEHUS MTPHU 00CYKIEHUN
PE3yJIbTaTOB BBIIOJIHEHHOM paboTHI;

. OOBEKTUBHO OICHMBATh HMH(DOPMAIMIO O BEIIECTBAX W XUMHUYECKUX IMPOIEccax,
KPUTUYECKH OTHOCUTHCA K IICEBIOHAYYHOH uHGOpMaluu, HeI0O0pOCOBECTHOW peKiIame,
Kacarolleicsl UCTI0Ib30BaHUS Pa3IMYHbIX BEILIECTB.

IMepuoauyeckuii 3aK0H M MEPUOAMYECKAS CHCTEMA XUMUYeCcKuUX JjemeHnTos /. U.
MemnpaeneeBa. CTpoeHue BelecTBa

BeinyckHuK Hayuumcs:

° KJIacCCU(PUIIUPOBATh XUMHYECKHE DJIEMEHTHl Ha METaJUIbl, HEMETAJUIbI, JICMEHTHI,
OKCHJIBI Y THAPOKCUIBI KOTOPBIX aM(OTEpHBI, W WHEPTHBIC 3JIEMEHTHI (Ta3bl) I OCO3HAHUS
BAXXKHOCTH YNOPAJIOYEHHOCTH HAYYHBIX 3HAHU;

° packpsIBaTh CMbICI Nepuoanueckoro 3akona /[.1. Menpeneena;

° OMKCHIBATH M XapaKTepU30BaTh TaONUYHYIO (OpMYy NEpPUOAMYECKON CHCTEMBI
XHUMHYECKHUX 3JICMEHTOB;

° XapaKTepPU30BaTh COCTAB ATOMHBIX SIAEP M PACHPEACICHUE YHCiIa 3JEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHX AJIEMEHTOB MAJIbIX MEPUOJIOB NEPHUOANYECKON CUCTEMBI,
a TaxoKe KaJivusa M KaJbIUs;

° pa3nuyath BUABl XMMHUYECKOM CBSI3U: MOHHYIO, KOBAJIEHTHYIO IOJISIPHYIO,
KOBAJICHTHYIO HETIOJISPHYIO U METAININYECKYIO;

° M300paxkaTh OJCKTPOHHBIC (HOPMYJIBI BEIIECTB, OOPA30BAHHBIX XUMHUYCCKHUMH
CBSI3SIMU Pa3HOrO BUJIA;

° BBISIBJISITh 3aBUCMMOCTh CBOMCTB BEIIECTBA OT CTPOCHHUS €ro KpUCTAJNIMYECKOH
peueTku (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAIITINYECKOM );

° XapaKTepU30BaTh XMMHUUYECKHUE DJIIEMEHTHl U UX COCIMHEHUS HAa OCHOBE ITOJIOKECHUS
AJIEMEHTOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS UX aTOMOB;

° OITMCHIBATh OCHOBHBIE  NIpeAnochUIKM  OTKpeiTusa .M. MeHaeneeBbIM
MEePUONYECKOTr0 3aKOHA U MEPHOJUYECKON CHCTEMbl XMMHUECKUX SJIEMEHTOB U MHOT000Opa3HYIO
HAYYHYIO JI€ATEIbHOCTh YUEHOI0;

° XapakTEpPU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE TIEPUOJUYECKOTO 3aKOHA
U NIEPUOINYECKON CUCTEMBI XUMHUECKUX 3eMeHTOB [[.M. Mennaeneena;

° OCO3HaBaTh HAy4YHBIC OTKPBITHS KaK PE3yJbTaT JJIUTEIHHBIX HAOIIOJACHHUH, OIBITOB,
HAYYHOH ITOJIEMUKH, IPEOIOJIEHUS TPYAHOCTEN U COMHEHUN.

BBINTYCKHUK noyuum 603MOMCHOCHb HAYYUMbBCSL

L] OCO3HaBaTh 3HAYCHUC TeOpeTI/I‘-IeCKI/IX 3HaHPII71 JJISL HpaKTH‘-IeCKOﬁ OCATCIIBHOCTHU
YeJI0BEKa;

[ ] OIINChIBATH I/I3yquHBIe O6T)€KTI)I KakKk CHCTCMBI, HpI/IMerlfl J'IOFI/IKy CHUCTCMHOT O
aHaImn3a;

[ ] HpI/IMeHﬂTB 3HAHUA O 3aKOHOMepHOCT$IX HepHO}IquCKOﬁ CHUCTCMbI XHMMHUYCCKHNX

9JICMCHTOB AJIA OOBSACHEHHS U MNpECaABUACHHUA CBOMWCTB KOHKPETHBIX BCUICCTB,



° pa3BuBaTh MH(GOPMAIIMOHHYIO KOMIIETEHTHOCTh IMOCPEICTBOM YIITYyOJICHUST 3HAHUUN
00 UCTOPUH CTAHOBJICHHS] XUMHUYECKOW HAYKH, €€ OCHOBHBIX MOHSTHM, IEPUOMYECKOTO 3aKOHA KaK
OJIHOTO M3 BAXKHEHIIMX 3aKOHOB MPUPOIbI, & TAaKKE€ O COBPEMEHHBIX JIOCTH)KCHUSAX HAyKH U
TEXHHUKHU.
MHuoroo0pa3ue XuMH4YeCKUX pPeaKkuuid
BreinyckHuk Hayuumcs:

° OOBACHATH CYTb XUMHWYCCKHUX ITPOLECCOB;
° Ha3bIBaTh IIPU3HAKHU U YCIIOBUSA IIPOTEKAHUA XUMHUYCCKUX pCaKHI/Ifl;
L4 YCTaHABJIMBATb NPUHAIJIC)KHOCTD XUMHYCCKOMN pCakiun K OonpeaACICHHOMY TUITY I1O

OJTHOMY U3 KJIACCU(UITUPOBAHHBIX TPU3HAKOB:

1) o 4Mciay M COCTaBy MCXOJHBIX BEIIECTB U MPOJIYKTOB peakluu (peakluu COSAUHEHUS,
pasNoKeHUs, 3aMeIeHNs 1 0OMEHa);

2) 1O BBIICICHUIO WM TOIJIOIICHUIO TEIJIOTHl (peakuuu HSK30TepMUYECKHE U
SHAOTEPMHUUYECKHUEC);

3) MO U3MEHEHUIO CTENECHEW OKHUCICHUS XUMHYECKHUX JJIIEMEHTOB (OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIINN);

4) mo oOpaTuMOCTH Tpolecca (peakiuu 00paTUMbIE B HeOOpaTUMBbIC);

o Ha3bIBaTh (PAKTOPHI, BIUAIOLIME HA CKOPOCTh XMMUYECKUX PeaKiuii;
o Ha3bIBaTh (PAKTOPHI, BIUAIONINE HA CMEIEHNEe XUMUYECKOI'O PaBHOBECHUS;
. COCTABJISITh YPABHEHUS JJIEKTPOJIUTHYECKON TUCCOLMALNN KUCIIOT, IEI0YeH, COJIEH;

MOJIHBIE M COKpAIllEHHbIE WOHHBIC YypaBHEHUS peakiuil oOMeHa; ypaBHEHHS] OKHCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIIUH;

° MIPOTHO3UPOBATh MPOIYKTHl XUMHUYCCKUX peakmuid 1o ¢opmyinaM / Ha3BaHUIM
MCXOJHBIX BEIIECTB; ONPENCNIATh HMCXOJHBIC BemecTBa 1Mo (opMysaM / Ha3BaHHUSAM TPOTYKTOB
peaKkuuu;

° COCTaBIIATH ~ YPABHEHHSI  PEAKIMH, COOTBETCTBYIOIIMX  MOCIJIEIOBATEIHLHOCTH
(«ueroykey) mpeBpalieHuii HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

° BBISIBJISITH B IPOLECCE SKCIIEPUMEHTA NMPU3HAKHU, CBUIETENBCTBYIOIINE O TPOTEKAHUU
XMMHYECKON PEaKIInu;

° TOTOBUTBH PACTBOPHI C ONPEACICHHON MacCCOBOU JT0OJIEH PACTBOPEHHOIO BEILIECTBA;

° ONPEACIISITh XAPAKTEP CPEbl BOJAHBIX PACTBOPOB KUCIIOT U LIEIOYEH 110 U3MEHEHUIO
OKpAaCK! MHJIUKATOPOB;

° MPOBOJUTh KA4YECTBEHHBIC PEAKIMU, MOATBEPKIAIOMINE HAIUYHE B BOJHBIX
pacTBOpax BEIIECTB OTAEIbHBIX KATHOHOB U aHUOHOB.

BbINYyCKHUK nonyuyum 603M0ACHOCMb HAYYUMBCA.

° COCTaBJIATh MOJIEKYJISIDHBIE W TOJIHbIE HWOHHBIE YPaBHEHUS MO COKPAIIEHHBIM
WOHHBIM YPaBHEHUSM;

° MPUBOJIUTh TPUMEPHI PEAKIUNA, MOATBEPKIAOIIMX CYIIECTBOBAHUE B3aHMMOCBA3U
MEK1y OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKHUX BEIIECTB;

° MPOTHO3UPOBATh PE3YIbTAThl BO3JACHCTBUS PaA3TUYHBIX (HAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKInu;



o MPOTHO3UPOBATh PE3YyJIbTAThl BO3IACHCTBHS Pa3IUYHBIX (PAKTOPOB Ha CMELICHHE
XUMHYECKOT0 PABHOBECHS.

MHuoroo0pa3ue BelecTn
BeinyckHUK Hayuumca:

° OIIPECACIIATh MPHUHAIIC)KHOCTh HEOPTaHNMYCCKUX BCIICCTB K OJHOMY M3 H3YUCHHBIX
KJ'IaCCOB/l"pyrIH: METaJIbl 1 HEMETAJJIBI, OKCHUAbI, OCHOBAHHUsA, KHUCJIOTHI, COJIH,

° COCTaBJIAThb (bopMyan BCIIECCTB I10 UX HAa3BaAHUAM,

L4 OMpCACIIATh BAJICHTHOCTD U CTCIICHBb OKUCJICHUA 3JICMCHTOB B BCIICCTBAX

° COCTaBJIAThb (bOpMynBI HCOPraHN4CCKUX COCI[I/IHCHI/Iﬁ 110 BAJICHTHOCTAM H CTCIICHAM

OKHCJICHUS 3JIEMEHTOB, a TAK)KE 3apsjaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCJIOT,
OCHOBaHUI U COJICH;

. OOBSACHITh 3aKOHOMEPHOCTH HW3MEHEHHUS (U3MYECKUX M XHUMHYECKHX CBOWCTB
IMPOCTBIX BEIICCTB M HX BBICHIMX OKCHUIOB, 06p2130BaHHI)IX OJICMCHTAaMH BTOPOIro M TPETHErO

MEPUOJIOB;

° Ha3bIBaTh OOIIME XHUMHYECKHE CBOICTBa, XapaKTepHbIC Jii TPYII OKCHUJOB:
KHCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

° Ha3bIBaTh OOIME XHWMHUYECKHE CBOWMCTBA, XapaKTEpPHBbIC IS KaXJOro Kiacca
BEIIIECTB;

° NPUBOJUTH TMPUMEPHl  PEaKIMi, MOJATBEPKIAIOIIUX XHMHYECKUE CBOMCTBA

HCOPraHUYCCKUX BCIICCTB: OKCUIOB, KUCJIOT, OCHOBaHUH U coneﬁ;

o ONPEACIATh BEIIECTBO — OKHUCIUTEIb M BEIIECTBO — BOCCTAHOBHUTEIbL B
OKHUCJINTEIBHO — BOCCTAHOBUTEJIBHBIX PEAKLIUAX;

. COCTaBJIATh 3JIEKTPOHHBIN OanaHC MO NMPEAIOKEHHBIM CXEMaM peaKLnii;

. IPOBOJIUTH J1a0OpaTOPHbIE OMBITHI, MOATBEPXKJAOLINE XMMHUYECKHE CBONCTBA

OCHOBHBIX KJIACCOB HCOpFﬂHH'—ICCKHX BCIICCTB,

° MPOBOANTH J1A0OPATOPHBIE OMBITHl MO TMOMYYEHHIO U COOUPAHUIO Ta3000pa3HbBIX
BEIIECTB: BOJIOPO/A, KHCIOpPOJAa, YIVIEKUCIOr0 Ta3a, aMMHaka, COCTAaBIATH YpaBHEHUS
COOTBETCTBYIOIIMX PEAKIIMIA.

BBITTyCKHUK TIOTYYUT B03MOHMCHOCHIL HAYUUMbCSL:

* IPaMOTHO 00paIIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM KH3HMU;

* 0CO3HABaTh HEOOXOAUMOCTH COOJIIOICHHUSI TTPABUII SKOJOTUUECKH 0€30MacHOTO MOBEICHUS
B OKpYXKaroIlie MpUpoaHOH Cpee;

* MOHUMAaTh CMBICI W HEOOXOAMMOCTh COONIIOJIEHUS NPEINUCAHHM, MpenIaraeMbpix B
WHCTPYKIHUSAX 110 UCTIOIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBON XUMUU U JIp.;

*  WCHONB30BaTh MPHOOPETEHHBIC KIIOYEBBIE KOMIETEHTHOCTH TIPU  BBINOJHEHUU
HCCIIEIOBATENILCKUX TPOEKTOB MO W3YYEHHUIO CBOWMCTB, CIOCOOOB IMOJYYECHUS U PACIIO3HABAHUS
BEIIIECTB;

b paSBI/IBaTI) KOMMYHI/IKaTI/IBHyIO KOMIIETCHTHOCTD, I/ICHOJ'II)SYH Cpe)ICTBa YCTHOﬁ nu
MMCbMEHHOW KOMMYHUKAIIMM IIPpU paboTe ¢ TeKCTaMu y4eOHHKa U JIOMOJHUTEILHON JIUTEpaTypoH,
CHpaBO‘IHBIMI/I Ta6J'II/IHaMI/I, HpOHBJ’IfITB TOTOBHOCTH K YBa)KeHI/IIO I/IHOﬁ TOYKHU 3peHI/I${ HpI/I
00CYKJICHUH PE3yJIbTaTOB BBITOJIHEHHOUN paOOTHI;



* OOBEKTHBHO OLIEHUBAaTh HMH(OpPMAIMI0 O BEIIECTBAX M XUMHUYECKHX IPOIECcCax,
KPUTHYECKH OTHOCHTBCS K IICEBJOHAyYHOM HH(opManuu, HeI00pOCOBECTHOH peKiIame,
Kacarollecsl UCTI0Ib30BaHMUS Pa3/INYHbIX BEILIECTB;

* 0CO3HAaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JUIsl IPAKTUYECKOM IEATEIbHOCTH YEI0BEKA;

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOT'O aHalln3a;

* IPUMEHSATh 3HAHUSI O 3aKOHOMEPHOCTAX NEPUOJUUYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB
U1 OOBACHEHUS U MPEABUACHUS CBONCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh HMH(OPMALMOHHYIO KOMIETEHTHOCTh IOCPEACTBOM YIIyOJIeHHUs 3HaHHUI 00
HMCTOPUM CTAHOBJICHUS XMUMHYECKOM HayKd, €€ OCHOBHBIX NOHSTHH, EPUOJUYECKOr0 3aKOHA Kak
OJIHOTO W3 BA)XKHEWIIMX 3aKOHOB IIPUPOJbI, a TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAyKH U
TEXHUKH;

* COCTaBJIAITh MOJIEKYJISIDHBIE U IIOJHBIE MOHHBIE YPAaBHEHHS IO COKPAIIEHHBIM HOHHBIM
YPaBHEHUSM;

* [IPUBOJUTH MPUMEPHI PEAKLNN, MOATBEPKAAONINX CYIIECTBOBAHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMH KJIACCAMH HEOPIaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YNbTATHI BO3ACHCTBUS Pa3IMYHBIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHUYECKON pEAKIUU;

* MPOTHO3MPOBATH PE3yNbTaThl BO3JIEHCTBHS pa3IMYHBIX (PAKTOPOB HAa CMEIICHUE
XUMHUYECKOTIO PaBHOBECHS;

* IPOTHO3UPOBATh XMMUYECKHE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOECHMS;

*  IPOTHO3UPOBATH  CIOCOOHOCTh  BEIIECTBA  HPOSBIATH  OKHUCIUTENbHBIE  HWIU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTEIEHEH OKUCIEHUS 3JIEMEHTOB, BXOSIINX B €T0 COCTaB;

* BBIABJIATH CYILIECTBOBAHUE T'€HETHMYECKOM B3aMMOCBSI3U MEXKIY BEIIECTBAMHU B pANY:
MIPOCTOE BEILLECTBO - OKCUJ - TUAPOKCUL - COJIb;

* OpraHU30BbIBATH, IPOBOJUTH YUCHHUUECKUE MTPOEKTHI IO UCCIEIOBAHNIO CBOMCTB BEIIECTB,
HMMEIOIIUX BAKHOE MTPAKTUUYECKOE 3HAUCHHE.

Paznen 2.
Coaep:kanue yueOHOro npeamera « XuMHs)

8 xknacc. Pazgen 1. OcHOBHBIC NOHATHSA XUMHH (YPOBEHb aTOMHO-MOJIEKYISIPHBIX
NpeacTaBJICHN)

IIpenmer xumuu. XuMHUS Kak 4acTh €CTECTBO3HaHMs. BemiectBa m ux cBoiicTBa. YuCThie
BEIIECTBA M cMecH. MeTo/bl MO3HAaHU B XUMHM: HAaOI0eHne, skcriepuMeHT. [IpremMsl 6e3omacHoi
paboThl ¢ 00opyAoBaHUEM U BemiecTBaMu. CTpoeHUE TUIaMEHHU.

Uucrtele BemectBa M cMecu. CrocoObl OYMCTKM BELIECTB: OTCTaMBaHUE, (DUIBTpPOBaHUE,
BbINIApPUBAaHUE, KpHUCTAUIM3AlMs, AUCTUIUISLNS, XpoMmoTorpadus. Puznyeckue U XHUMHUECKHE
SBJIEHUS. XUMHUecKue peakiuu. [Ipu3Haku XMMHUYECKUX PEaKIHUi U YCIOBUS BO3HUKHOBEHHS U
TE€YEHHS XUMUYECKHUX PEaKIIH.

ATOMBI, MOJIEKYJIBI U HMOHBI. BemiecTBa MOJEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS.
Kpucrannmuueckue pemeTky: HOHHAs, aTOMHasi U MoJieKynsipHas. Kpucraanmuueckue u amopgHbie
BELIECTBA. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIA KPUCTAIIIMYECKON pemETKU. KauecTBEHHBIN U
KOJIMYECTBEHHBIM cocTaB BewiecTBa. IIpocTele M cllokHBIE BemiecTBa. MeTayulbl U HEMETAJUIBI.



XUMUYECKUN 3IIEMEHT. SI3bIK XMMUU. 3HAKM XHMHYECKHUX 3JEMEHTOB, XMMHUYECKHE (HOPMYIIBI.
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTBA.

AtomHas eguHMIAa Macchl. OTHOCHUTENbHASI aTOMHas: Macca. OTHOCUTENbHAST MOJIEKYJISIpHAs
Mmacca. KonmuectBo Bemiecta, Mosib. Mossipaas Macca. Berancinenust no XuMu4eckuM (hopMysiaM.
MaccoBast 1011 XMMHYECKOTO 3JIEMEHTA B CJI0’KHOM BEILIECTBE.

BaneHTHOCTP XMMHUYECKHX 3iIeMeHTOB. OmpeneneHue BaJCHTHOCTH JJIEMEHTOB IO
¢bopmynam OuHapHBIX coeuHeHUH. CocTaBIeHHEe XUMUYECKUX (HOpMYI OMHAPHBIX COCANHEHUH 110
BaJICHTHOCTH.

ATOMHO— MOJIEKYJSIDHOE y4Y€HHE. 3aKOH COXpaHEHus Macchl BeniecTB. JKu3Hb W
nesrenbHocTh M.B. JIoMoHOCOBa. XUMHUYecKue ypaBHEHUS. TUIIBI XUMUYECKUX PEAKIIMM.

Kucnopon. Haxoxnenue B mnpupone. I[lomydenwe xkucimopoga B sabopatropuud U
IIPOMBIIITIEHHOCTH. DU3Mueckue M XHMHUYECKUE CBOMcTBa Kucinopoga. lopenue.  Oxkcupsl.
IIpumenenue xucnopoga. Kpyrosopor kucioposa B mnpupozae. O30H, auloTponusi KHCIOPOAA.
Bo3ayx u ero cocraB. 3amura aTMOC(QEPHOro BO3AyXa OT 3arpsi3HEHHM.

Bonopon. Haxoxnenune B mnpupone. Ilonydenue Bomopopa B jaboparopuu U
IIPOMBIIITIEHHOCTH. DU3HYECKHE U XMMUYECKHE CBOMCTBA BOAOpoaa. Bonopoa — BOCCTaHOBUTEIND.
Mepsl 6e3o0macHocTH 1pu padote ¢ BogopoaoM. [Ipumenenue Bogopoa.

Boma. Meroasl onpeneineHuss COCTaBa BOJAbI— aHAIM3 U CUHTE3. PU3MYECKUE CBOMCTBA
BoJbl. Boma B mpupose u crnocoObl €e OYMCTKU. Aspaius BOJbl. XMMHUYECKUE CBOMCTBA BOJIBI.
[Ipumenenne Boael. Boma— pactBoputens. PactBopuMocTh BemiecTB B Boae. MaccoBas 10
PacTBOPEHHOI'O BELIECTBA.

KosnnyecTBeHHbIE OTHOIIEHUS B XHUMHUHM. 3akoH ABoraapo. MossipHblii 00beM ra3os.
OTHOcHTeNbHAS IUNIOTHOCTD I'a30B. OOBbEMHbIE OTHOILIEHHS Fa30B IIPU XMMUYECKUX PeaKIUsX.

Baxmueililmue kiaccel HEOPraHMYECKUX coequHeHuM. OKCHIbl: COCTaB, KiacCU(UKaIus.
OcHoBHBIE U KUCIOTHBIE OKcuabl. HomeHnknarypa okcunoB. @uznueckue U XUMUYECKUE CBOMCTBA,
MTOJIyYEHUE U IPUMEHEHUE OKCUIOB.

Iuapoxcunpl.  Knaccudukammst rugpokcuaoB.  OcuoBanusa. CocraB. Ilemoun wu
HepacTBOpUMBbIE OCHOBaHMA. HoMmeHkiarypa. du3znueckue M XMMHYECKHE CBOMCTBA OCHOBAHMM.
Peakuust selitpanuzauuu. [lonydyeHune u mnpuMeHeHHE OCHOBaHUN. AMQOTEpHBIE OKCUIBI U
TUAPOKCHUJIBI.

Kucnotsl. CocraB. Knaccudukarnus. Homenkinatypa. @usndeckue 1 XMMHYECKHUE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN Psii METAIIIOB.

Comu. CocraB. Knaccupukanus. Homenknarypa. ®Pusnyeckue CBOHCTBa  COJEH.
PactBopuMoOCTh coneli B Boje. XUMHMUeckHe cBoWcTBa cojeil. CrocoObl MoJyueHHs COJeH.
[IpumeHeHue coneil.

I'eneTndeckas CBA3b MEXKJy OCHOBHBIMH KJIACCAMU HEOPTraHWUYECKUX COCAMHEHUN.

JemoncTpanuu. O3HakOMIIEHHE € 00pasllaMy MPOCTHIX M CIOKHBIX BemlecTB. CriocoOsl
OYHCTKU BELIECTB: KPUCTAJUIM3ALMS, NUCTHILIALMSA, XpoMarorpagus. OmNbITh, MOATBEPKIAIOIINE
3aKOH COXPAaHEHUS MacChl BEILIECTB.

[Tony4yenue u coOupaHue KUCIOpoia METOAOM BBITECHEHHs BO3]lyXa M BoJbl. OmnpeneneHue
cocTaBa Bo3ayxa. Komnekyus Heghmu, KameHHO20 yens u NPOOYKMOE ux nepepabomxu.

[Tomyuenne Bogoposna B anmapate Kwuma, mpoBepka BOJOpOJa Ha YHCTOTY, TOpEHHE
BOJIOpPOJIa, COOMpaHUE BOJOPO/Ia METOIOM BHITECHEHHSI BO3/1yXa M BOJBI.
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Amnanu3 Boasl. CHHTE3 BOJBI.

3HAKOMCTBO C 00pa3iamMu OKCHAOB, KUCJIOT, OCHOBaHMM u coneil. Helrpanuzamus ménouun
KHCIIOTON B MPUCYTCTBUU WHINKATOPA.

JlaGopaTopuble oONBITHI. PaccMOTpeHHE BEMIECTB ¢ PAa3IUYHBIMH — (DPU3UYECKHMH
cBoiictBamu. Paznenenue cmecu ¢ moMompl0 MarHurta. [IpuMepsl (U3HUECKMX M XUMHUYECKHX
SIBJICHUH. Peakiuu, WuIIoCTpUpYIOIHE OCHOBHBIC MTPU3HAKK XapaKTEPHBIX peakinuu. Pa3moxxeHue
ocHoBHOTO0 Kapbonara meau (l1). Peakuus 3amenieHust MeIn Kene30M.

O3HakoMIIeHHE C 00pa3aMu OKCHJIOB.

BsaunmoneiictBue Bogopoaa ¢ okcumom meau (11).

OnbIThI, TOATBEPAKAAIOIINE XUMUUECKUE CBOMCTBA KUCIIOT, OCHOBAaHUM.

IIpakTuyeckue padoTnl

. [IpaBuna TexHUKH Oe30macHOCTH Tpu paboTe B XMMHUYECKOM KaOHHETE.
O3nakomiieHHE ¢ TaOOPaTOPHBIM 000PYIOBAHHEM.

o Ounctka 3arpa3HEHHON MOBAPEHHOM COJIH.

. [Tonyuyenue u cBOICTBA KHCIOPOJA

. [Tonyyenue BoaOpOIa U U3yYEHUE €TI0 CBOMCTB.

o [IpuroToBneHue pacTBOPOB COJIEH € ONMPEIECIEHHON MACCOBOM J10JIel PaCTBOPEHHOIO
BELIECTBA.

. Pemenue sxcnepuMeHTaNbHbIX 3a7a4 10 TeMe «OCHOBHbIE KJIACChl HEOPTaHUYECKUX
COCIMHEHUI.

PacuerHsble 3agaun:

Brruncnenre OTHOCHUTENBHOM MOJIEKYISpHONW Macchl BeliecTBa mo (opmyne. Beruucienue
MaccoBOW JOJM DJIEMEHTa B XHMUYECKOM COEAMHEHUU. YCTAaHOBIEHHE MPOCTEUIIeil (opMybl
BEIIIECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxnenue maccoBoil 0JiM pacTBOPEHHOTO BEIlECTBAa B pacTBOpe. BulunciieHHe macchbl
PacTBOPEHHOIO BEIIECTBA U BOABI ISl IPUTOTOBIICHUS PACTBOPA ONPEACIEHHON KOHIIEHTPALUN.

OObEMHBIE OTHOLLIEHUS Ta30B MIPU XUMHUYECKHUX PEAKIIMSIX.

BI)ILII/ICJ'[GHI/ISI 10 XUMHWYCCKUM ypaBHeHI/IS{M MaccCHI, O6”I)éMa 1 KOJIMYECTBA BCIISCCTBA OAHOI'O
M3 TPOJYKTOB PEaKIMU IO MAacce€ HCXOTHOTO BeIIecTBa, OOBEMY WM KOJMYECTBY BEIECTBA,
COZIEPIKAILETO ONPEACIEHHYIO OO IPUMECEN.

Pa3nes 2. [lepuoanyecknii 3aK0H M MEPHOANYECKAsI CHCTEMAa XUMHYECKHX 3JI€MEHTOB
.. MenpneneeBa. Ctpoenne atoma

[TepBble MOMBITKHM KJIACCU(PUKALUK XUMHUECKUX 3JIeMEHTOB. [IoHATHE O Tpynmax CXOJHBIX
JJIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIEIOYHBIX METAUIOB M TAJIOr€HOB. biIaropoJHbIE Tassbl.
[Tepuonnueckuii 3akon J.M.Menneneesa. [lepuonnueckas cucTeMa Kak €CTECTBEHHO — HAy4YHOE
KJaccupUKalysg XUMHYECKHX 3JIeMEeHTOB. TaOnuuHas Qopma mpeacTaBieHus KiaccupuKaluu
XUMHUYECKUX 3ieMeHToB. CTpykTypa Tabnuubl «lleproguueckast cuctemMa XUMUYECKUX 3JIEMEHTOB
JH.U. MenneneeBa» (kopotkass ¢opma): A- u b- rpynnsl, nepuonsl. PHU3NUECKUN CMBICI
MOPSAIKOBOTO 3JIEMEHTA, HOMEpA NIEPUO0/1a, HOMEpa IPYIIIbI (IJIs1 IIEMEHTOB A-TpyIII).

Crpoenue aToma: sSApo U dIEKTpoHHas obOosiouka. CocTaB aTOMHBIX sJep: MPOTOHBI U
HeHUTpoHbl. M30Tombl. 3aps aTOMHOIO f]pa, MacCOBOE YMCIJIO, OTHOCHTEIbHAs aTOMHAas Macca.
CoBpemenHas HopMyIHpPOBKA MOHATHUS «XUMUYECKUN IIEMEHT.
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DJeKTpoHHas: 000JI0UKa aTOMa: MOHATHE 00 PHEPTeTHUECKOM YPOBHE (JIEKTPOHHOM CIIOE),
ero €MKOCTU. 3alOJIHEHUE DJJIEKTPOHHBIX CJIOEB y aTOMOB DJIEMEHTOB IIEPBOTO — TPETHErO
nepuoioB. CoBpeMeHHast (popMyTupoBKa NIEPUOTUIECKOTO 3aKOHA.

3Hauenue nepuoandeckoro 3akona. Hayunsie noctmkenus .M. MenneneeBa: ucnpanieHue
OTHOCHUTEJIIBHBIX AaTOMHBIX MacC, IPEACKAa3aHHE CYLIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB,
MIEPECTAaHOBKM XMMHUYECKUX AJIEMEHTOB B mepuoaudeckor cucreme. JKuszHp u aesrensHocTs [.U.
Meunneneena.

JdemMoHcTpaumMu:

®u3nuecKue CBOMCTBA IIEJIOYHBIX METAUIOB. B3anMoneicTBue OKCHMIOB HATpUSA, MarHus,
dochopa, cepsl ¢ BOmOI, HCCIEAOBAHHE CBOWCTB MOJYYEHHBIX INPOJAYKTOB. B3ammopencTBue
HaTpus U Kanus ¢ Boxou. Du3nyeckue CBOMCTBA TaJIOr€HOB. B3aMMOIeHCTBHE aIlOMHHHS C
XJIOpOM, OpOMOM U H0710M.

Pasnen 3. Ctpoenue BemecTBa

DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BUIbl XUMUYECKON CBA3U:
KOBAJICHTHAsI HEMOJSPHAs, KOBAJIEHTHAs NOJIApHAs, MOHHAs. BaleHTHOCTh 3JE€MEHTOB B CBETE
9NeKTpoHHOW Teopun. CteneHb okucieHus. llpaBuna onpeneneHuss CTENEHEW OKHUCIICHUS
3JIEMEHTOB.

JdemoncTrpanuun: ComocTtaBieHue  (PU3MKO-XMUMHUUYECKHMX  CBOMCTB  COCIUHEHHH ¢
KOBaJICHTHBIMU Y HIOHHBIMU CBS35IMHU.

9 knacc. Paznes 1. MHoroo6pa3une XuMHYeCKHX peaKuuii

Knaccugukanus XUMUYECKUX peakUuil: peakluu COeAMHEHUs, pa3jokKeHUs, 3aMelleHUs,
obmeHa. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peaklui. OKUCIUTENb, BOCCTAHOBUTENb, IIPOLIECCHI
OKHUCJICHHS U BOCCTaHOBJIECHMs. COCTaBIEHUE YPAaBHEHMH OKHMCIUTEIBHO- BOCCTAHOBHUTEJBHBIX
peaxkuuii ¢ MOMOIIBI0 METO0/1a JIEKTPOHHOI0 OajaHca.

TermioBele >QQPEKTHl XMUMHUECKUX peakiui. ODK30TEpMUYECKHE U SHIOTEPMHUECKHE
peakuuu. TepMoXuMUYECKHE ypaBHEHUS. PacdeTsl 110 TEPMOXUMHUYECKUM YPABHEHUSM.

CkopocTh XUMUYECKUX peakiuil. @akTOphl, BIUAIONINE HA CKOPOCTh XUMHUECKUX PEaKIU.

IlepBoHauanbHOEe mTpezAcTaBieHne o karanuze. OOpatumble peakuuu. [loHsTHe O
XUMHUYECKOM PABHOBECUMU.

XVMMHYECKHE pEaKUUU B BOJHBIX PacTBOpax. ODJEKTPOIUTHI M HENIEKTPOJIUTHL. HOHBL
Karnonsl u annonsl. ['ugpatHas Teopus pacTBOPOB. DJIEKTPOJIMTHYECKAS AMCCOLUALMS KHCIOT,
ocHOBaHMH U conel. Cnabble W cuibHBIE HIeKTposauThl. CreneHp aucconuanuu. CreneHb
nuccoranuu. Peakiiun noHHOTO OOMeHa. Y CIIOBUS T€YSHHS peaKIuii HOHHOTO0 0OMEHa /10 KOHIIA.
XHWMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCIMHEHUU B CBETE MPEICTABICHUN
00 DJIEKTPOJIMTUYECKON AUCCOLUAIMN M OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. [lonsTre o
TUAPOIIU3E COJIEH.

JdemoHcTpaumuu:

IIpuMepsl 9K30- U DHIOTEPMHUUYECKUX PEaKIIUi.

B3anmopencTteue LMHKAa € COJSHOM M YKCYCHOM  KHCIOTOW. B3ammopeincrtsue
I'PaHyJIMPOBAHHOTO IIMHKA W LIMHKOBOM MBUIM C COJITHOM KUCIIOTOM.
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Bsaumoneiictue oxcuga meau (1) ¢ cepHolt KMCIOTON pa3HONM KOHLIEHTpALMK IIPU Pa3HbIX
TEeMIIepaTypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOU KHCIIOTE.

["'opeHue cepbl B pacIlIaBI€HHON CETUTPE.

HcnpiTanue pacTBOPOB BELIECTB HA AJIEKTPUUECKYHO TPOBOIUMOCTb.

JIBU>KE€HNE NOHOB B JIEKTPUUECKOM I10JI€.

IIpakTnyeckue padborTbi:

N3yuenue BIusHUS YCIOBUI NPOBEICHUS XUMUYECKON PEAKLIUU Ha €€ CKOPOCTb.

Pemenne skcriepuMeHTaIbHbIX 3aa4 110 TeMe «CBONCTBA KUCIIOT, COJIEM U OCHOBAHUM KaK
ANEKTPOJIUTOBY

JlabopaTopHble ONBITHI:

Peakuinu oOMeHa MeX/1y pacTBOPaMH JIEKTPOJIUTOB.

Pacuernble 3agaun: BolunciIeHHs 10 TEPMOXUMUYECKUM YPABHEHUSM PEAKLUM.

Pa3zgen 2. MHoroo0pa3ue BemecTn

Hemeramnbl. I'anorensl. IlonmokeHne B MNEPUOAMYECKON CHCTEME XUMHUYECKHUX
3JIEMEHTOB, CTpoeHue ux aroMoB. Haxoxaenue B npupoae. Ousnyeckue U XMMUYECKHUE CBOMCTBA
rasioreHoB. [lonyyenue u npuMeHeHue rajgoreHoB. Xiop. dusmyeckue M XMMUYECKUE CBOMCTBA
xJiopa. [Ipumenenue xnopa. Xnoposonopoa. Pusnyeckue cpoiictsa. [lonydenue. ConsiHas kuciaora
n e€ comu. KauecTBeHHasi peakuusi Ha XJOpHA- HOHBL. Pacro3HaBaHue XJIOpUAOB, OPOMHUIOB,
HOJIUJIOB.

Kucnopon u cepa. [lonoxenue kucnopona u cepol B [ICXD, ctpoeHne ux aTromMos.
Cepa. Amnotponusa cepbl. @usznueckne U XUMHYECKue cCBoiicTBa. Haxoxxnenue B mpupoze.
[Ipumenenue cepol. CepoBoaopoa. CepoBoiopoHasl KUCIOTa U ee conu. KauecTBeHHas peakuus
Ha cynbbua- uoHsl. Oxcua cepsl (IV). dusmueckne u xumuueckue cBoiictBa. [Ipumenenwue.
Cepuucras kuciaoTa U ee conu. KauecTBeHHas peakiust Ha cyiabur- noHbl. Okcua cepoi (V).
Cepnas kucnora. XMMHUYECKHE CBOICTBa pa30aBIeHHONW U KOHIIEHTPUPOBAHHON CEpHOU KHUCIIOTHI.
KauecTBeHHas peakius Ha cynb(ar- HOHbl. XUMHUECKHE PEaKIIUH, JIe)KAIME B OCHOBE MOJIyUYEHUs
CEPHOU KUCJIOTHI B IPOMBIIUIEHHOCTH. I [pMeHeHne CepHON KUCIIOTHI.

A3zot u docdop. Ionoxenue azora u docdopa B I[ICXI, crpoenne ux aromoB. A30T,
¢bu3nuecKkre U XMMHYECKHe CBOWCTBA, MONyuyeHUE U MpuMeHeHue. KpyroBopot azora B mpupo/e.
AMMuak: ¢u3nueckue M XHUMHYECKHE CBOWCTBA, MOJydeHHe U mnpumeHeHue. Cold aMMOHUS.
A30THas KkucinoTa M ee CBOMCTBA. OKHUCIHUTENbHBIE CBOMCTBA a30THOW KHUCHOTHL. Ilomydenue
a30THOW KHUCIIOTHI B 1aboparopun. XUMHUUYECKUE PEAKIIUH, JIeKal[ie B OCHOBE MOJIY4YEeHUs a30THOMN
KHUCJIOTBl B NPOMBINIEHHOCTH. [IpuMenenne a3oTHOM KHUCHOTh. CoJM a30THOM KHUCIOTBHI M MX
MpUMEHeHUEe. A30THBIE yI00pEHHUSI.

®ochop. Amnorponust pochopa. dusnueckre nu xumuyeckue cpoiicta pocdopa. Oxcun
dbocdopa (V). Oprodochopnas kuciora u ee conu. DochopHsie ynoopeHusi.

VYraepon u kpemuuil. [lonoxxenue yrimepoga u kpemuus B [ICXD, cTpoeHue MX aTOMOB.
VYraepon. Amnotponus yriepona. Pusznyeckue U XMMHUYECKHE CBOWCTBa yriepona. AncopOuus.
YrapHslii ra3, cBOWCTBa U (U3MOIOTHYECKOE NCHCTBUE HA OpPraHu3M. YTIEKHUCITBINA ra3. YTrolbHas
KHCJIO0Ta U ee coiu. KauecTBeHHbIE peaklinu Ha kapOoHaT-noHbI. KpyroBopoT yrieposa B mpupoe.
Opranndeckue COEIMHEHNUS yIIepoa.

Kpemuuii. Oxcun kpemuus (1V). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.
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Meramnsl. [lonoxenue meramioB B I[ICXD J.M.MenaeneeBa, CTpoeHHE HUX aTOMOB.
Meraunueckas cBa3b. @U3MUECKHE CBOWCTBA METAJUIOB. Psii aKTHBHOCTH METAJIIOB. XUMHUUYECKHUE
cBoiicTBa MeTayuioB. OOmue crmocoObl monydeHuss MetamioB. CraBel MeTtamuioB.  Lllenounsie
Metauibl. [lonojkeHre MIENOYHBIX METAUIOB B MEPUOJUYECKON CHUCTEME, CTPOSCHHE MX aTOMOB.
Haxoxnenue B mpupojae. Maruuii 1 KaiubliMii, UX BaKHEWIIHE coeluHeHusA. JKecTKOCTh BOJAbI U
CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii. [lonoxkeHune amOMHHUS B NEPUOJUYECKONW CHCTEME, CTPOCHHE €ro aroMma.
Haxoxnaenue B npupojae. Puzndyeckue 1 XUMUUYECKUE CBOWCTBA AIIOMUHUS. AM(OTEPHOCTh OKCUIA
Y TUAPOKCHJIA ATTFOMUHMSL.

Kenezo. Ilonoxkenue xeneza B MEPUOJUYECKOM CHUCTEME, CTPOCHHE €ro aroMa.
Haxoxnenue B npupone. Pu3ndecKue U XMMUYECKUE CBOWCTBA Kelle3a. BaxkHeime coeqnHeHus
JKeJe3a: OKCUIbI, TUApoKcu bl U conu xxenesa (1) u xenesa (111). KauecTBeHHbIC peakiiiy Ha HOHBI.

JdemoHcTpaumuu:

®u3nyecKre CBOMCTBA TAJIONEHOB.

[Tony4yenue XxJ10pOBOJOPOAA U PACTBOPEHHUE €TO B BOJIE.

AnnotponHsie Moaudukanyu cepsl. OOpasibl IPUPOAHBIX CYIb()UIOB U CYIb(ATOB.

[Tomyuenue aMMuaka u ero pactBopenue B Boje. O3HakoMIIeHHE ¢ 00pa3amMu MPHUPOIHBIX
HUTPATOB, PochaToB

Mojenu KpUCTALTMYECKUX PENIETOK  anmaza W rpadura. 3HAKOMCTBO C OOpasmaMu
MIPUPOHBIX KapOOHATOB M CHJIMKATOB

3HAaKOMCTBO C oOOpasmaMu  BaKHEUIIUX COCIUHEHUN HATPHS, Kallus, MPUPOTHBIX
COCIMHEHUH KallbLIUs, pyIaMH JKelle3a, COEAMHEHUSMH aIFOMUHUA. B3aumoaeicTBHe 1IET0YHbIX,
LIEJI0YHO3EMEIBbHBIX METAJUIOB U alIFOMUHUS ¢ BOJOU. CiKUraHue xkele3a B KUCIOPOE U XJIOpe.

IIpakTnyeckue padboTbi:

ITonydenue CoSTHOM KUCIIOTHI U U3yYEHHE €€ CBOMCTB.

Pemenne skcnepuMeHTANBHBIX 3a1a4 110 TeMe «Kuciaopoa u cepay

[Tomyyenue aMmMuaka u U3y4eHHUE €TO0 CBOMCTB.

[Tonryuenue okcuna yriepona (1\V) u uzyuenue ero csoiicts. Pacno3naBanue kapOOHATOB.

Pemienne skcniepuMeHTANIBHBIX 337124 110 TeMe «MeTalIbl U UX COCTUHEHUSI.

JlabopaTopHbIe ONBITHI:

BrlTecHeHue raioreHaMu Jpyr Ipyra u3 pacTBOPOB UX COCAUHEHUH.

KauectBennsle peakiuu cynbhua-, cynbQur- u cyibdpaT- HOHOB B paCTBOpE.

O3znakomMieHne ¢ 00pa3laMu cepbl U € MPUPOTHBIMU COSTUHEHUSIMHU.

B3anmoneiictBre coseld aMMOHUS CO LIET0YAMM.

KauectBennsie peakiinu Ha KapOOHAT- M CHJIMKAT- HOHBI.

KauectBennas peaxiys Ha yriaeKUCIIbIN Ta3.

N3yuyenne oOpa3noB MeTauioB. BzauMopelcTBHe MeETalJIOB € pPacTBOpaMH  COJIEH.
O3HakOMJIEHHE CO CBOMCTBaMM M IMpPEBpALEHUSIMU KapOOHATOB U THIpokapOoHaToB. [Tomyuenue
TUAPOKCH/IA aTFOMUHUS U B3aUMOJIEUCTBHUE €0 C KUCIOTaMU U 1iesnoyamu. KauecTBeHHbIE peakinu
Ha nons! Fe?" u Fe®*

Pacuernbie 3agaum:
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Brruncnenus mo XUMHYECKHM YpaBHCHHAM MaAcCCHI, 06I>éMa HIJIIN KOJIMYECTBA BEHICCTBA
OAHOIrO M3 IMPOAYKTOB pC€akKIHWu II0 MACCC HUCXOAHOTO BCHIICCTBA, O6’béMy I KOJIMYCCTBY
BEILIECTBA, COAEPKALIETO OMPEACIEHHYIO IO MPUMECEN.

Pa3nen 3.

TemaTnuyeckoe MJIAHMPOBAHME ¢ YKA3aHHEM KOJHYECTBA YaCOB, OTBOAMMBIX HA
OCBOEHHE KaKI0H TeMbI

Tema \ KosmuecTBo yacoB

8 kaace 68
Pa3nen 1. OcHOBHBIE MOHATHSI XUMHUHU (YPOBEHb AaTOMHO - 53
MOJIEKYJISIPHBIX NMPeICcTABJIEHNI)

Tema 1. IlepBoHauasibHbIE XUMUYECKUE TTOHSTHUS. 24
Tewma 2. Kucnopon,. 5
Tewma 3. Bomopos. 3
Tema 4. Bona. PacTBopblI. 6
Tema 5. KonnuecTBEHHbIE OTHOIIEHUS B XUMUU. 3
Tema 6. Baxknelinme kiaccbl HEOPraHUYECKUX COSTMHEHUM. 12
Paznean 2. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema 7
xummn4yecknx 3jaemMenToB [I.U. MenneneeBa. CtpoeHue aroma.

Pasznen 3. Crpoenne BemecTBa. XUuMHYeCKasi CBA3b. 8
9 kaacc 68
Pazjen 1. MHoroo0pasue XuMuyecKux peaxkiuii 16
Tema 1. Kimaccudukanmss XMMHYECKIX peakuii. 6
Tewma 2. XuMuyeckue peakiiiy B BOJHBIX pacTBOpax. 10
Pasjen 2. MuorooGpa3ue BeuecTn 44
Tewma 1. l'asnorensl. 5
Tewma 2. Kuciiopon u cepa. 8
Tema 3. Aszot u pocdop. 9
Tema 4. Yruepoll U KpeMHMIA. 8
Tema 5. Mertaisl. 14
Pa3nea 3. Kpatkuii 0030p BaskHeHIIMX OPraHU4eCKUX BelIeCTB 8
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