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HHOACHUTEJBbHASA 3AIINCKA

JlanHas paboyas mporpamMma peajansyercs B yueOHHMKax s 001eo0pazoBaTenbHbIX yupexkaenuit apropoB I'. E. Pyasutuca u @. I'. @enpamana
«Xumus. 8 knace» u «Xumus. 9 kiacey.
PaGouas mporpamma packpbIBaeT couepkanue o0yueHus XumMunB 8—9 kinaccax o61eodpazoBaTenbHbIX yupexkaeHuil. Ona paccuntana Ha 140 u B rog (2 4 B
Heneno). Pabouas mporpamma no xuMuu
COCTaBJICHA HAa OCHOBE:!
- pyHIIaMEHTAIILHOTO sJIpa CoJEPKaHus 00IIero 00pa3oBaHus;
- TpeOOBaHUH K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHusl, IPeACTaBIeHHbIX B DenepanibHOM
rocyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe 00IIero 00pa3oBaHUs BTOPOTO TTOKOJICHHUS;
- IPUMEPHOI1 MPOrpaMMBbl OCHOBHOTO 001IEro 00pa3oBaHus IO XUMUHY;
- IPOTrPaMMBbI Pa3BUTHS YHUBEPCAJIBbHBIX YUYEOHbBIX NEHCTBUM;
- IPOrPaMMBbl JYXOBHO-HPABCTBEHHOT'O PA3BUTHSI U BOCIIUTAHUS JINYHOCTH.

OnHOM U3 BaXHEHUIIMX 3a/1a4 OCHOBHOI'O OOIIEro 00pa30BaHUSSABIAETCS MOATOTOBKA O0YYAIOLINXCSl K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpY
KHU3HEHHOTr0 U IpodeccnoHanbHOro myTH. O0yJaronuecs J0KHbI HAyYUThCS CAMOCTOSITENIbHO CTAaBUTh LI U ONPEEINIATh MYyTH UX TOCTHKEHUS,
UCIOJIb30BaTh MPUOOPETEHHBIH B LIKOJIE ONBIT B pealibHON KU3HHU, 32 paMKaMH y4eOHOTr0 mpoliecca.

XuMus KaKk y4eOHbIH MpeMET BHOCHUT CYILIECTBEHHBIHM BKJIa/ B BOCIUTAHUE U Pa3BUTHE 00YYAIOIIUXCS; OHA ITPU3BaHa BOOPYKUTh UX OCHOBAMHU XUMUYECKUX
3HaHUI, HEOOXOAUMBIX JUISI TIOBCETHEBHOM JKU3HU, 3aJI0KUTh (PYHIaMEHT Ui AaJbHEHUIIEro COBEPIIEHCTBOBAHUS 3TUX 3HAHUM, a TaK)Ke CII0COOCTBOBATh
0e30MmacHOMY MOBEJICHUIO B OKPY KaIOLIeH cpesie U OepexHOMY OTHOILIEHUIO K HEH.

N3ydyeHne XxuMuu B OCHOBHOM IIKOJIE HAIIPABJIEHO:

- Ha OCBOEHHUE Ba)KHEHIIMX 3HAHWHOO OCHOBHBIX MOHATUSIX U 3aKOHAX XMMHH, XMMHUUECKON CUMBOJIUKE;

- Ha OBJIaJICHHE YMEHUSAMH HaOJI0AaTh XUMUYECKHUE SIBIICHUS, TPOBOAUTH XUMHUECKUI SKCIIEPUMEHT, IPOU3BOIUTH PAacCUEThl HA OCHOBE XMMHUYECKUX (HOpMYIT
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

- Ha pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB U MHTEIEKTYaIbHBIX CIOCOOHOCTEH B IpoIiecce MPOBEIEHUS XUMHUECKOT0 SKCIIEPUMEHTA, CaMOCTOSITEILHOTO
pUOOpPETEHNUS 3HAHUI B COOTBETCTBUH C BOZHUKAIOIIMMHU KU3HEHHBIMU [TOTPEOHOCTAMU;

- Ha BOCIHMTaHUU OTHOIIEHUS K XUMHUH KaK K OHOMY U3 (yHAaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUSA U 3JIEMEHTY O0I1€YeIOBEYECKON KYIbTYpPhI;

- Ha TPUMEHEHUE MOJYyYEHHBIX 3HAaHUI U YMEHUH )i 6€30MacHOro UCIOIb30BaHUS BEIIECTB U MAaTEpUAIOB B OBITY, CEILCKOM XO03HCTBE U HA IPOU3BO/JICTBE,
pEeLIeHNs TPAaKTUYECKUX 3aa4

B [TIOBCE/IHEBHOM JKU3HU, IPEAYIPEKACHUS SBICHUN, HAHOCAIINX BpeJl 3I0POBBIO YEJIOBEKA U OKPY:KAIOILIEH cpefe.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA

B COACPIKAaHNU JaHHOTI'0O KypcCa IMPEACTABICHBI OCHOBOIIOJAraromue TCOPETUICCKHUEC CBEACHW A 110 XUMUH, BKIIFOYAIOIUEC U3YUYCHUC COCTaBa U CTPOCHUA
BCIICCTB, 3aBUCHUMOCTH UX CBOMCTB OT CTPOCHUS, UCCIICAOBAHUC 3aKOHOMCpHOCTCﬁ XUMHUYCCKUX npeBpameHHﬁ n HYTGI>’I YIIPpABJICHHUA UMHU B LEJIAX MOJTYUCHUSA
BCIICCTB, MAaTCPUAJIOB, SHCPTHH.

CO,Z[ep)KaHI/IC yqe6Hor0 npeaMeTa BKIHOYACT CBCACHUA O HCOPraHUYUCCKHUX BCUICCTBAX, UX CTPOCHUHU U CBOﬁCTBaX, a TaKKC XUMUYCCKUX IIPOLCCCax,



MPOTEKAIIIUX B OKpyKaroleM mupe. Hanbonee
CJIOKHBIE 3JIeMeHTHl DYHIaMEHTAITLHOTO siJipa COACpPKaHMs 00IIero o0pa3oBaHus M0 XMMHH, TaKWe, KAK OCHOBBI OPraHWICCKOW U TPOMBINIJICHHON XUMUH,
MIEPEHECEHBI B IPOTPaMMYy CpeIHEH (ITOIHOM)
00111e00pa30BaTEILHON IITKOJIBI.
TeopeTrueckyo OCHOBY H3y4eHUSI HEOPTaHUYECKOW XUMUH COCTABIISIET aTOMHO-MOJIEKYJIIPHOE yueHue, nepuoanyeckuit 3akon J[. 1. Menneneesa ¢
KpaTKUMHU CBCACHUAMHU O CTPOCHUH aTOMOB,
BUJIaX XUMHUYECKOHN CBSI3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUECKUX PEAKIIUM.
B usyuenun kypca 3HauuTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY 3KCIIEPUMEHTY: IIPOBEICHUIO MPAKTUUYECKUX U JIa0OPAaTOPHBIX padOT U OMUCAHUIO UX
PE3YNbTAaTOB; COOIIOICHUIO HOPM U TIPABHII TIOBEIe-HUS B XUMUYECKUX Ta00PaTOpHUsIX.
B kauecTBe 1IEHHOCTHBIX OPUEHTHPOB XUMUYECKOT0 00pa30BaHus BICTYNAIOT O0BEKTHI, H3Yy4aeMbI€ B Kypce XUMUHU, K KOTOPBIM y 00yJaronuxcs
dbopMupyeTcst IICHHOCTHOE OTHOIIeHHe. [Ipu sToM
BCAYUIYIO POJIb UTPAIOT IMO3HABATCIIbHBIC IECHHOCTH, TaK KaK Z[aHHI)IfI y‘I€6HLII\/’I NpeaAMET BXOOUT B Ipynity Np€aMETOB IMTO3HABATCIbHOI'O UKJIA, I'NIaBHAA L CJIb
KOTOPBIX 3aKIJIFOUAETCS B U3yYECHUU MPUPO/IBL.
OCHOBy IIO3HABATCIIBHBIX HGHHOCTGI\/’I COCTAaBJISIIOT HAYYHBIC 3HAHWA, HAYUYHBIC MCTO/IbI IIO3HAHW . Ilo3uaBarennHEIE HCHHOCTHBIC OPUCHTALIUU, (bopMpreMHe
B MIPOLIECCE U3YyUCHUSI XUMUHU, TIPOSBISIOTCS B IPU3HAHUH:
- HCHHOCTHU HAYYHOI'O 3HaHUs, €ro HpaKTHLICCKOfI 3HAYUMOCTH,
JOCTOBEPHOCTH;
- ICHHOCTHU XUMHNYCCKUX MECTOAOB UCCIICAOBAHU S J)KUBOH M HEXKUBOU IIpupoOabl.
Pa3BuTHe nmo3HaBaTeNbHBIX [ICHHOCTHBIX OPUEHTAIIUN COJIEP>KAHUS
Kypca XUMHH ITO3BOJISET CHOPMHPOBATH:
- YBQXXHUTEIbHOE OTHOIIIEHUE K CO3UIaTEIbHOMN, TBOPUECKOM JAEATEIbHOCTH;
- MOHUMaHNe HEOOXOAUMOCTH 3A0POBOTO 00pa3a KHU3HH,
- IOTpeOHOCTh B 6€3yCIOBHOM BBIMOJIHEHHUH MPaBUII O€30MacHOTO
HCITOJIB30BAaHUA BCUICCTB B HOBCGI[HGBHOI\/’I KHU3HU,
- CO3HATENbHBIN BBIOOp OyAyIIel nmpodeccuoHANbHON AESITETbHOCTH.
Kypc xumuu o6magaet BO3MOXKHOCTAMU U1 GOPMUPOBAHHUST KOMMYHHKATUBHBIX IEHHOCTEH, OCHOBY KOTOPBIX COCTABJISIOT Mpoliecc OOLICHUs, TPaMOTHAas
peub. KoMMyHHKaTHBHBIC IEHHOCTHBIE OPUEHTAIIUU Kypca CIIOCOOCTBYIOT:
- IpaBUJIbHOMY HCIIOJIB30BAHUIO XUMHUYECKOHI TEPMUHOJIOTUA
U CUMBOIIUKH;
- pPa3BUTHUIO HOTp€6HOCTI/I BCECTHU AHUAJIOT, BBICIYIINBATH MHCHHUC
OIMOHEHTA, Y4aCTBOBATh B IUCKYCCHH;
- Pa3BUTHUIO YMEHUA OTKPBITO BBIPAXKaTh U apryMEHTUPOBAHHO
OTCTauBaTh CBOIO TOUKY 3PEHUS.

MECTO KYPCA XUMHUHU B YYHEBHOM IIVTAHE

Oco0eHHOCTh KypCa XUMHHU COCTOUT B TOM, YTO JIA €0 OCBOCHUSA HIKOJIBHUKU JOJIZKHBL O6J'Ia,Z[aTB HC TOJIBKO OHpCI[CJ'IéHHBIM 3armacCcom



IpeBapUTEIIbHBIX €CTECTBEHHO-HAYYHbIX 3HaHUH, HO U JOCTATOYHO XOPOIIO PAa3BUTHIM a0CTPAKTHBIM MBILUIEHUEM. DTO SBJSETCS TJIaBHOM MPUYHUHON TOTO,
YTO B y4€OHOM IUIaHE ATOT IPEAMET MOSABISAETCS MOCIEIHUM B PSIly €CTECTBEHHO-HAYUHbIX JUCIHILINH.
B yuebHOM 1aHe Ha M3y4YeHUE XUMHUH B OCHOBHOH IIIKOJIE OTBOJUTCS B T€UEHHUE JIBYX JieT — B 8 1 9 kimaccax 136 yueOHbIX 3ausaTHi (34 Henenu

oOyueHus)

CootBerctBenHo aeiicTByromemy B MOY COI Ne 2 yueGHOMY mutany pabodasi mporpaMma mpeaycMaTpuBaeT CICIYIONUNA BapUaHT OpraHu3aIiu
rporecca o0y4yeHus:
e B 8 Kilacce B 00beMe 68 "acoB, B HEJEIO -2 Yaca;
e B9 Kiacce B 00beMe 68 yacoB, B HEAEIIO -2 Yaca.

JIMYHOCTHBIE, METAITPEJMETHBIE U TIPEJIMETHBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

I/I3yT~I€HI/I€ XHMHHI B OCHOBHOM IIIKOJIE IA€T BO3MOXKXHOCTh JIOCTUYb CICAYIOIUX PE3YJIbTAaTOB B HAIIPABJICHUH JIMYHOCTHOI'O Pa3BUTHA:

1) BocriuTaHue pOCCUNUCKON IPAKIAHCKOM HICHTUYHOCTH: TATPHOTU3MA, JIIOOBU U yBakeHUs1 K OTedecTBy, YyBCTBA TOPAOCTH 3a CBOIOPOIMHY, 32 POCCHIICKYIO
XUMHUYECKYIO HAYKY;

2) ¢dopMHupoBaHME IEIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKd U OOILECTBEHHOM MNpPaKTHKH, a TaKXke
COLIMAJIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY M TyXOBHOMYMHOT0OOPa31I0 COBPEMEHHOTO MUPA;

3) dbopmupoBaHKE OTBETCTBEHHOTO OTHOIICHMSI K YYCHHIO, TOTOBHOCTH U CIOCOOHOCTH K CaMOPAa3BUTHIO W CaMOOOpa30BaHHWIO HAOCHOBE MOTHBAIIUU K
OOy4YeHHIO W TO3HAHHUIO, BHIOOPY NPO(HIBHOr00O0pa3oBaHUsS HAa OCHOBE HWH(GOPMAIIMU O CYHIECTBYIOIMUX MPOGEcCHusXx W JUYHBIX MPodhecCHOHATBHBIX
MPEANOYTEHU N, OCO3HAHHOMY

MIOCTPOCHUIO UHIUBUyaJIbHOU 00pa30BaTeNIbHON TPACKTOPUH C YIETOM YCTOMUMBBIX TO3HABATEIbHBIX HHTEPECOB;

4) dhopmupoBaHHEe KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B 0Opa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-MCCIIeN0BATEIbCKOM, TBOPYSCKON U APYTUX
BUJIaX AESTEIbHOCTH;

5) dbopMupoBaHHe MOHUMAaHMS LIEHHOCTH 370pPOBOr0 M 0e30MacHOro olpasa >KU3HHU; YCBOEHHE MPaBUJI MHAMBHIYAJIbHOTO M KOJUIEKTUBHOIO 0O€30I1aCHOTO
MIOBE/ICHUS B YPE3BBIYAIHBIX CUTYALUSIX,yTPOKAIOUINX KU3HU U 310POBbIO JIFOIEH;

6) (I)OpMI/IpOBaHI/IC IM03HABATEIILHON U HH(I)OpMElL[HOHHOfI KYJIbTYpPbI, B TOM YHUCJIC PA3BUTHC HABBIKOB CaMOCTOSTEIbHOM pa6OTLIC y‘{e6HBIMI/I HOCO6I/I$IMI/I,
KHUT'aMH, JOCTYITHBIMU UHCTPYMCHTAMHUHN TCXHUYCCKUMU CPEACTBaAMU I/IH(i)OpMaHI/IOHHI)IX TGXHOHOFHfI;

7) dbopMHupOBaHKE OCHOB SKOJOTMYECKOTO CO3HAHHS HA OCHOBEMPH3HAHUS IEHHOCTH JKU3HU BO BCEX €€ MPOSIBICHUSIX U HEOOXOAMMOCTH OTBETCTBEHHOTO,
Oepe’KHOro OTHOILEHHS K OKpYKaroleicpee;



8) pa3BUTHE FOTOBHOCTHU K PEIIEHUIO TBOPUECKHX 3a/1a4, YMEHUSHAXOAUTh a/IeKBAaTHbIE CIIOCOOBI 110 BEJCHUS U B3aUMOJEHCTBHS ciapTHEPAMU BO BpeMs yued
HOM M BHEy4yeOHOM JAeATeIbHOCTH, CIIOCOOHOCTH OLIEHHMBATHh IPOOJIEMHBIE CUTyalldd M ONEPATUBHO NPUHUMATh OTBETCTBEHHBIC PEUICHHS B pa3iIMYHBIX
MIPOJYKTUBHBIX BUJIAX

NesTeIbHOCTH (yueOHasi TOUCKOBO-UCCIIE0BATEIbCKAs, KITyOHAs,IPOEKTHAS, KPY>KKOBAs | T. II.).
MeTtanpeaMeTHBIMH pPe3yJIbTATAMM OCBOCHHS OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUs SIBISIFOTCS:
1) oBageHNe HaBBIKAMU CaMOCTOSITEILHOTO IPUOOPETEHNS HOBBIX3HAHMI, OpraHU3aIMK YIeOHOU e TEIbHOCTH, MMOMCKA CPEACTB €€0CYIIECTBICHNUS,

2) YMCHHUC IUNIaHUPOBATH IMYTH AOCTUXKCHUA Leaed Ha OCHOBECAMOCTOSATENIBPHOIO aHallu3a YCHOBHﬁ U CpCACTB UX NOCTUKCHUA,BBIACIIATL AJIbTCPHATUBHBIC
CIIOCOOBI JOCTHIXKCHHA 1SN U BBI6I/IpaTBHaI/I6OJ'ICC 3(1)(1)6KTHBHLII>1 CHOCO6, OCYHICCTBJIATDH HO3HaBaTeHBHy1-Ope(pIICKCI/IIO B OTHOIICHHUHU JIEHCTBUH I10 PCHICHUTO
y‘~I€6HI>IX 1 IO3HAaBAaTCJIbHBIX 3aJa4,

3) yMeHHe NMOHUMaTh NpodIeMy, CTaBUTh BOIPOCHI, BbIIBUTaThIUIIOTE3Y, aBaTh ONPEIENICHUs MOHITHUIM, KJIacCu(ULIUPOBATh, CTPYKTYpUPOBATh MaTepHal,
IPOBOJIUTH SKCIIEPUMEHTHI, APT'yMEHTHPOBATHCOOCTBEHHYIO MMO3ULIUIO, (POPMYINPOBATH BHIBOJIBI U 3aKIFOUEHUS;

4) yMeHHe COOTHOCUTH CBOM JCUCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYLIECTBIISATh KOHTPOJIb CBOEH EATENIBHOCTU B MPOLIECCEOCTHXKEHUS pe3yibTara,
OIpeNeNIATh CIOCOObl ACHCTBUI B paMKaxXIpeJIOKEHHBIX YCIOBUH U TpeOOBaHUU, KOPPEKTUPOBATh CBOM JIEHCTBHS B COOTBETCTBUHM C H3MEHSIOIIEHCS
CUTyalUeH;

5) ¢opmupoBaHHE U pPa3BUTHUE KOMIIETEHTHOCTH B OOJACTHUHUCIOJIb30BAaHUS HMHCTPYMEHTOB U TEXHUYECKUX CPEICTB HMH(MOPMAIMOHHBIX TEXHOJOTUI
(KOMHLI—OTepOB " IIpOorpaMMHOro 06CCHC‘-I€HI/I$[) KakK I/IHCprMCHTaJ'IBHOI\/II OCHOBBI Pa3BUTUA KOMMYHHUKATHBHBIXH IMO3HABATCIIbHBIX YHUBCPCAJIBbHBIX y‘~I€6HI>IX
JIeNCTBUI;

6) YMCHUEC CO3aaBaTb, IPUMCHATb U HpCO6p2130BBIBaTB 3HAaKWKU CUMBOJIbI, MOJCIN U CXEMBI IJId PCIICHUA y‘~IC6HLIX M II03HABATCJIbHBIX 3a/1a4,

7) ymeHue u3BieKaTh HHPOPMAIUIO U3 Pa3IMUHBIX HCTOUHUKOB(BKIIIOUAsl CPEICTBA MacCOBOI MH(OpMaLMK, KOMIIAKT-IUCKU Y4€OHOT0 Ha3HAYEHHUsI, PECYPCHI
WuTepuera), cBOOOAHO MOJNB30BAThCSl CHPABOYHOM JIUTEPATypOil, B TOM 4YHCIE€ U Ha 3JIEKTPOHHBIX HOCHUTENSIX, COOJIIOJAaTh HOPMbI HMH(OPMALMOHHON
n30MpPaTENbHOCTH, ITHKH;

8) yMeHue Ha NpPaKTUKE I0JIb30BAaThCSI OCHOBHBIMU JIOTUYECKUMHU MpUEMAMM, METOJaMHM HaOIIOAEHUS, MOJCIUPOBAHUs, OOBSICHEHUS,PELICHUS MPOoOIIEM,
IIPOTHO3UPOBAHUSA U JP.;

9) YMCHHUE OpPraHU30BaTh CBOIO KHW3Hb B COOTBCTCTBHUMU C IMPEACTABIICHHUAMHU O 3J0POBOM O6p213€ JKHM3HH, IIpaBax U 065[3&HHOCT5[XFpa)KI[aHI/IHa, OEHHOCTAX
6BITI/I$I, KYJbTYPBI 1 COIUAIIBHOTO B3aHMOHCﬁCTBHH;

10) YMCHUC BBIIIOJIHATL [TO3HABATCIIBHBIC U ITPAKTHUYCCKUC 3aldHUA, B TOM YHUCJIC IIPOCKTHBIC,



11) ymeHne caMOCTOSITEIbHO U apTyMEHTHPOBAHHO OIEHUBATHCBOM JCHCTBUS M ACHCTBUS OJJHOKIACCHUKOB, COJIEPKATEIbHO 0OOCHOBBIBAS MPABHIIBHOCTD HIIH
OMMUOOYHOCTh pPE3yJibTaTa M CIOCO0aNeHCTBHS, aJeKBaTHO OIICHMBATH OOBEKTHBHYIO TPYAHOCTh KaK MEpPy(PaKTHUECKOTO WU MPEIIoJIaraeMoro pacxoja
pECypCcoB Ha pEelICHHE 3a7a4l, a TAK)KE€ CBOM BO3MOKHOCTHU B JOCTHIKEHUHU LIETIU ONPEEAEHHON CII0XKHOCTH;

12) ymenue pabotats B rpymnie — 3¢G(GEeKTUBHO COTPYIHUYATHH B3aMMOAEHCTBOBATh HA OCHOBE KOOPAMHAIMU PA3IUYHBIX MMO3ULMHA IpU BBIPAOOTKE 00ILEro
pelIeHs] B COBMECTHOM NEATEIbHOCTH; CIylIaTh MapTHEPA, (GOpMYIMPOBATh U apryMEHTHPOBAaTh CBOEMHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO MO3MIMIO U
KOOPAMHUPOBaTbeE C MO3MLMEH NapTHEPOB, B TOM 4YHCIE B CUTYyallUd CTOJKHOBEHUSHMHTEPECOB; MPOAYKTUBHO paspemaTb KOH(JIUKTHI Ha OCHOBE
y4€TauHTEPECOB U MO3UIIMIA BCEX €r0 Y4aCTHHUKOB, IOMCKA U OLIEHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHuss KOH(QIUKTOB.

Hpe)lMeTHbIMI/I pe3yjJabTaTaMi OCBOCHUA OcHoBHOM O6pa3OBaTeHBHOﬁ nporpamMmbl OCHOBHOT'O O6H.ICFO O6p830BaHI/I$I SBJIAIOTCA:

1) (I)OpMI/IpOBaHI/IC MEPpBOHAYAJIbHBIX CUCTCMATU3HWPOBAHHBIX Hpe,[[CTaBHCHI/Iﬁ O BCHICCTBAX, UX MPCBpALICHUAX U MPAKTHYCCKOM IIPHUMCHCHUHU; OBJIAACHUC
MMOHSATANHEIM arrmapaToM U CUMBOJIMYCCKUMA3BIKOM XUMHUH,

2) oco3HaHHE 0OBEKTUBHON 3HAYUMOCTH OCHOB XMMHUYECKON HAayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, XUMUUECKHUX MTPEBPALICHUI HEOPraHUYECKUX
Y OPraHMYECKUX BEIIECTB KaK OCHOBBIMHOT'MX SIBJICHUH KUBOW U HEXUBOW MPUPO/IbI; YIIyOJIeHUE MPEICTaBICHUH 0 MaTepUaIbHOM €MHCTBE MUPA;

3) oBilaZieHHEe OCHOBAMM XMMHUYECKONH I'PaMOTHOCTH: CIIOCOOHOCTHIO aHAJM3UPOBATh U OOBEKTUBHO OLEHUBAThH )KU3HEHHbIE CUTYAllH, CBSI3aHHbIE C XUMUEH,
HaBbIKaMU 0€30MacHOro OOpAIICHUSAC BELIECTBAMHU, HCHOJIb3YEMbIMH B IOBCEJHEBHOM >KM3HU; YMEHHEMAHAJIU3UPOBaTh W IJIAHUPOBATH 3KOJIOTHYECKU
0e301acHOE MOBEICHUE B LENAX COEpEekKEHUs 30POBbs U OKPYXKAIOLIEH cpeibl;

4) (bOpMI/IpOBaHI/IC yMeHI/Iﬁ YCTaHAaBJIMBATh CBA3U MCIKIY PCaAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKUMMU SABJICHUSAMU U IpOoHCCCaMU, IMTPOUCXOAATIIMMU B MUKPOMUPC,
OOBICHATH IMPUYIHNHBI MHOFOO6paSI/IHBeH_IeCTB, 3aBHCHMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAKIKC3aBUCUMOCTD IIPUMCHCHUA BCUICCTB OT UX CBOﬁCTB;

5) HpI/IO6p€T€HI/I€ OIlbITa MCIIOJIB30BaHHA PAa3JIMYHBIX MCTOJOBHU3YUCHHUA BCIICCTB, H&6J’II—OH€HI/I$[ 3a UX HNPCBpallICHUAMH IIPU HPOBCACHHUU HECIOXHBIX
XUMHUYCCKUX SKCIICPUMCHTOB C I/ICHOJ'IB3OBaHI/IeMJ'Ia60paTOpHOFO O60py2[OBaHI/I$I 151 l'IpI/I60pOB;

6) yMeHUE OKa3bIBaTh MEPBYIO IOMOIIIb IIPU OTPABJICHUAX, 0KOTaX U APYTUX TpaBMax, CBA3aHHBIX C BEUIECTBAMH U J1a00paTOPHBIMOOOPYI0BAaHUEM;

7) oBnaneHue npuéMmamMu padoThl ¢ MH(MOpPMaLKENd XUMHYECKOrO COJIEep)KaHUs, MpPEICTaBICHHOM B pa3HOll ¢opme (B BuAe TeKcTa,(popmyn, rpaukos,
TaOJIMYHBIX TaHHBIX, CXeM, (poTorpaduii u ap.);

8) co3maHue OCHOBBI JJIs1 (POPMUPOBAHUS MHTEPECA K PACIIUPEHUIO U YTIyOJICHUIO XUMUYECKUX 3HAHUM U BHIOOpA XMMHUH Kak MPO(UIBLHOTO MpeaAMeTa mpH
Tepexo/ie Ha CTYMEeHb CPEIHEro (ITOJTHOTO)

O6I_I_ICFO O6p83OBaHI/I$I, a B JaJIbHEHIIIEM U B KAYECTBE C(I)epbl CBOGﬁHpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH,

9) dbopmupoBaHue MpeACTaBICHUN O 3HAYEHUM XMMHUYECKOW HAyKH B PELICHUH COBPEMEHHBIX JKOJOTMYECKHX IpPOo0JIeM, B TOM YHCIEB IMPEAOTBpAIlEHUU
TEXHOTEHHBIX U KOJOTMYECKHX KaTacTpod.

OcHoBHbIE IOHATHS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPEACTAaBICHUH )



BEITYCKHUK HAYYUTCS:

- ONMCHIBATh CBOMCTBA TBépI[I)IX, KUAKUX, 1"213006p33HI>IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHLIC ITPHU3HAKU,

-XapaKTepru30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWMCTBAM, YCTaHABIWBATh NMPUYMHHO-CJICJACTBEHHBIC CBSI3M MEXKIY JTaHHBIMU XapaKTEPUCTHKAMU
BCIIECTBA;

- PAaCKpbIBATh CMBICII OCHOBHBLIX XHUMHWYCCKHUX MMOHSITHM: aToM, MOJICKYIJIa, XHUMHYSCKHI OJIECMCHT, MPOCTOC BCHICCTBO, CIIOKHOC BEIICCTBO, BAJICHTHOCTD,
HCIOJIb3YA 3HAKOBYIO CUCTEMY XHUMUH;

- 1300pakaTh COCTaB IPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (POPMYIT U CYIIHOCTh XUMUYECKHX PEAKIUI C MOMOIIbI0 XMMUUECKHUX YPABHEHMUI];

- BBIYUCJIATH OTHOCUTEIIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MAacChl BEILIECTB, a TAKKE MACCOBYIO IOJIK0 XMMUYECKOIO JJIEMEHTA B COCIUHECHHUSIX;

- CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KMCIIOTBI, COJIH;

- KJ1accu(pUIUpPOBaTh OKCUABI U OCHOBAHMS IO CBOWCTBAM, KMCJIOTHI U COJIM — I10 COCTaBY;

- OMMCHIBATh COCTaB, CBOICTBA U 3HaUEHHE (B MPUPOJIE U MPAKTHUECKON AEATEIbHOCTH YEJI0BEKa) MPOCTHIX BELIECTB: KUCIOPOJa U BOAOPOAA;

- 1aBaTh CPAaBHUTEJIBHYIO XapaKTEPUCTUKY XUMUYECKHUX JIEMEHTOB M BAXKHEUIINX COCTMHEHUIN €CTECTBEHHBIX CEMEUCTB IIETOYHBIX METAJLIOB U TAJIOTCHOB;
- IIOJIb30BAThCA J1a00OPATOPHBIM 000PYJOBAHUEM U XMMUYECKOH MOCYIOH;

- IPOBOJIUTH HECTIOKHBIE XUMUYECKUE OTMBITHI U HAOTIOACHHS 32 U3MEHEHUSMH CBOWCTB BEILIECTB B MPOIECCE X MPEBPAILEHUH; COOM0aTh IPaBHIa TEXHUKU
0€301acHOCTH MPU MPOBEACHUU HAOIIOACHHN U OIBITOB;

- pa3jinvaTb SKCIICPUMCHTAIIbHO KHUCJIOTBI U H_IéJ'IOLII/I, MMOJIb3YACh HHAUKATOpAMHU; OCO3HABAThH HCO6XOI[I/IMOCTB CO6J'IIOI(CHI/I$I MEp 0e30MmacHOCTH npu O6paI_I_IeHI/II/I
C KHCJIOTaMM M IICJI0YaMU.

BEITYCKHUK TOIYYUT BO3MOKHOCTh HAYUUTHCS

- TPaMOTHO OOpAIIaThCs C BEUIECTBAMU B IIOBCEIHEBHOM
KHU3HH,
- 0CO3HABAaTh HEOOXOAUMOCTh COOJTIOICHHS ITPABUJI SKOJIOTHIECKH O€30IaCHOT0 MMOBEACHUS B OKPYKAFOIIEH MPUPOIHON Cpe/ie;

- IIOHUMAaTbh CMBIC] U HEOOXOIUMOCTh COOJIIOACHUS NPEANMCAaHUMN, TPeATIaraéMbIX B MHCTPYKLHUAX 110 UCIOJIb30BaHUIO JIEKapCTB,
CpeICTB OBITOBOM XMMMHU U JP.;

- HCTIOJB30BaTh MPUOOPETEHHBIE KITFOUEBHIE KOMIIETCHTHOCTH
MIPY BBIMOJHEHUH UCCIEA0BATEIbCKUX MTPOEKTOB MO U3YYEHUIO
CBOMCTB, CITOCOOOB TOJIYYCHHS ¥ PACTIO3HABAHUS BEIIIECTB;



- pa3BHUBAaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJb3YsI CPEICTBA YCTHOI'O M MUCHbMEHHOTO OOIIEHHUS, MPOSIBISITh TOTOBHOCTh K YBaKEHUIO UHOW TOYKHU
3peHus npu o0CyKIeHUU
PE3yJIbTaTOB BBIIIOJIHEHHOMN paboThI;

- 00BEKTHBHO O CHUBATDH I/IH(i)OpMaHI/II-O 0 BCHICCTBAX HW XHMHYCCKHX IIPOHCCCAX, KPHUTHYCCKU OTHOCUTHCA K HCGBI[OH&y‘IHOfI I/IH(i)OpMaHI/II/I,
HCHO6pOCOBCCTHOI>’I peKi1ame, KacaIOMCﬁCH HCIIOJIb30BAaHUS Pa3JIMYHbIX BCIICCTB.

Ilepuonnuecknii 3aK0H U NepuoanYecKas cucreMa xumuiecknx 3jiemMeHToB /I. U. MenpaesneeBa. CTpoeHue BelecTBa.

BEIIYCKHUK HAYUYHUTCS:

- KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKUEC JJICMCHTBI Ha MCTAJlJIbl, HEMCTAJUJIBI, 3JICMCHTBI, OKCUAbI U THAPOKCHUALI KOTOPBIX aM(i)OTepHBI, W MHCPTHBIC 3JICMCHTELI
(Fa3LI) AJI1 OCO3HAHUA BAXXHOCTHU YIIOPAJOYCHHOCTU HAaYYHBIX 3HaHHfI;

- pacKpbIBaTh CMBICI Neproandeckoro 3akona . 1. Menaeneena;
- OIUCBIBATDH U XapaKTEePHU30BaTh TAOIUYHYIO POpPMY MEPUOANYECKON CUCTEMbI XUMUYECKUX IJIEMEHTOB;

- XapaKTCpU30BaTh COCTAB ATOMHBLIX SAACP U PACHPCACICHUC YUCIIa DJICKTPOHOB IO 3JICKTPOHHBIM CJIOAAM aTOMOB XHUMHYCCKUX 3JICMCHTOB MAJIBIX ICPUOIOB
HepI/IOI[I/I‘IGCKOI\/’I CHCTCMBI, a TAKXKC KaJIUA U KaJIbIUs,

- pa3nauyaTh BUAbl XUMUYECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO, IOJIPHYIO, KOBAJICHTHYIO HENIOJSIPHYIO U METAJUIMYECKYIO;
- U300paXkaTh NEKTPOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XMMHUECKUMU CBSA3SIMHU PAa3HOTO BUJIA,
- BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTBA OT CTPOSHUS €r0 KPUCTALITNISCKON pemeéTKH (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAJUTHYECKOM );

- XapaKTCpU30BaTb XUMHUUCCKHUE JJICMCHTBI U UX COCAWMHCHUSA Ha OCHOBEC ITOJIOKCHHA 3JICMCHTOB B HepHOI[H‘ICCKOfI CHCTEME U OCOOCHHOCTEH CTPOCHUA HUX
aTOMOB;

- ONMCHIBATh OCHOBHBIE NpeAnocbUIKM OTKpbiTHA . M. MeHnneneeBpM NEPUOAMYECKOrO 3aKOHAa U IEPUOJUYECKOM CHUCTEMBl XMMHUYECKHX 3JIEMEHTOB U
MHOI000pa3HyI0 Hay4YHYIO A€ATEIbHOCTh Y4EHOTO;

- XapakTepu30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE NEPUOAMYECKOrO0 3aKOHA W NEPUOAMYECKOM CHUCTEMbl XUMHUYECKUX 3jiemMeHToB /J[. M.
MeHpeneeBa;

- OCO3HaBaTb HAYYHBIC OTKPLITUA KaK PE3YJIbTAT JJINTCIBbHBIX Ha6J'II-OI[€HI/II71, OIIBITOB, Haquoﬁ IMMOJICMUKH, ITPEOAOJICHUSA pr,[[HOCTCfI 1 COMHEHHH.

BBIHVCKHI/IK INOJIYYHUT BO3MOKHOCTHh HAYUYUTHCI:




0CO3HaBaThb 3HAUYCHUC TCOPCTUUCCKHUX 3HAHMUU JJIs1 HpaKTHHGCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

OIIMCBIBATh U3YUCHHBIC 00BEKTHI KaK CHUCTCMBbI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHAJIn3a,
MNPUMCHATDH 3HAHUS O 3aKOHOMCPHOCTAX nepnonnqecxoﬁ CHUCTEMBI XUMHWYCCKHX 3JICMCHTOB IJIA OOBSICHEHHUS U MMpECaABHUACHUA CBOMCTB KOHKPCTHBIX BCUICCTB,

pa3BUBAaTb HH(pOpMaL[I/IOHHYIO KOMIICTCHTHOCTDb IMOCPCACTBOM yTJ'Iy6J'I€HI/I$I 3HAHUK 00 HUCTOPUHN CTAHOBJICHUSA XHUMHYECKOU HAaYKH, €€ OCHOBHBIX HOHHTHﬁ,
NEpUOoANYCCKOr'o 3aKOHA KakK OAHOTO U3 BaKHEUIIINX 3aKOHOB IMpUPOALI, a TAKKC O COBPEMCHHbBIX
AOCTHIKCHUAX HAYKHU U TCXHUKH.

MHoroo0pa3ne XUMHYeCKUX pPeakuii

BEIIYCKHUK HAYYHUTCS:

- OOBSICHSITD CyTh XUMHUYECKUX MTPOIECCOB;

- Ha3bIBaTh IPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLUi;

- yCTaHaBJIMBATh MPUHAUIEKHOCTh XUMHUUECKOM PEaKLIUU K ONpeIeIEHHOMY TUILY TIO OJTHOMY U3 KJIaCCU()UKALMOHHBIX MPU3HAKOB!
1) 1o uncITy ¥ cocTaBy MCXOAHBIX BEIIECTB U MIPOAYKTOB PEAKIINH (PEAKIINH COSTMHEHUS, Pa3JI0KEHHUs, 3aMEIICHHS U OOMEHA);

2) 1O BBIJICJICHUIO WJIU MOTJIOLICHUIO TEIUIOTHI (PEaKLUU 3K30TePMUYECKHEN YHI0TEPMUYECKHE);

3) MO U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMHUECKUX JIEMEHTOB (OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKIINN);

4) mo oGpaTUMOCTH Tpolecca (peakun oopaTuMble U HEOOpaTUMBIE);

- Ha3bIBaTh ()aKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUUYECKUX PEaKLUi;

- Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CMEIICHHE XUMHUECKOTO PABHOBECHS,

- COCTaBJIAITh YPaBHEHHUS AJIEKTPOJIUTUYECKOM TUCCOLMALMU KHUCIOT, LIEN0Yei, CoJjiel; MOJHBIE M COKpalulEHHbIE HNOHHBIE YpPaBHEHMs peakuuil oOMeHa;
YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIUil;

- IPOrHO3UPOBATh MPOJYKTHI XUMHUYECKUX PeakLuii o (opMynaM/Ha3BaHUSAM UCXOJIHBIX BELIECTB; OMPEAEIATh HCXOAHbIE BELIECTBA M0 (hopMysiaM/Ha3BaHUAM
IIPOTYKTOB PEAKIINH;

- COCTaBJIATb YPABHCHUA peaKHHﬁ, COOTBCTCTBYIOIINX MOCICAOBATCIBHOCTH (((I_IGHO‘{KC») npeBpameHI/nTI HCOPTaHNYCCKUX BCUICCTB Pa3JIMYHBIX KJIACCOB;
- BBISBJIATH B ITPOLECCE SKCIICPUMECHTA IPU3HAKH, CBUACTCIILCTBYOIINUEC O IPOTCKAaHNU XUMHYECKOM pCaKknumn;

- TOTOBUTH PACTBOPHI C OIIPEAEIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA;



- ONIpCACIIATh XapaKTEP CPCAbl BOJAHBIX PACTBOPOB KHUCJIOT U I_I_ICJ'IOLICI‘/JI 10 USMCHCHUIO OKPACKU MHAUKATOPOB;
- IPOBOAWUTH KAYCCTBCHHBIC PCAKIIUHU, ITIOATBCPIKAAIONINE HATMYKUEC B BOAHBIX paCTBOpax BCIICCTB OTACIIBHBIX KATHOHOB U aHHMOHOB.

BEITYCKHUK TOJIYYUT BO3MOKHOCTh HAYUUTHCS:

- COCTaBJIATb MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUA 110 COKpaHIéHHI)IM HOHHBIM YPAaBHCHUSAM,

- NPUBOAUTH IPHUMEPELI peaKuHﬁ, MOATBCPKAAIOIMUX CYHICCTBOBAHNUE B3aNMOCBA3HU MEKIY OCHOBHBIMH KJIaCCaMU HCOPTAaHUYCCKUX BCIICCTB,
-IIPOTHO3UPOBATH PC3YJIbTAThI BO3I[CI>1CTBH$I Pa3JIMYHbIX (paKTOpOB Ha CKOPOCTb XUMHYECKOU pCaKkuuu;

-IIPOTHO3UPOBATH PC3YJIbTAThI BO3I[CI>1CTBH$I Pa3JIMYHBIX (paKTOpOB Ha CMCIICHNEC XUMUYCCKOTO PABHOBCCHA

MHuoroodpa3sue BeuecT

BEIIYCKHUK HAYUYHUTCS:

- ONpEACTATh MPUHAJIC)KHOCTh HEOPTaHUYECKUX BEUICCTB K OJIHOMY M3 M3YYCHHBIX KJIACCOB/TPYII: METaUIbl U HEMETAJLIbl, OKCHIbI, OCHOBAHHUS, KHCIIOTHI,
COJIN;

- COCTaBIISATH (POPMYIIBI BEIIECTB M0 MX HA3BAHUSIM;
- OIIPENIEIATHh BaJEHTHOCTb U CTEIIEHb OKUCIICHHS 3JIEMEHTOB B BELIECTBAX;

- COCTaBJIATH (OPMYJIbl HEOPraHMYECKUX COEAMHEHUH MO BAaJEHTHOCTSAM M CTEIEHSM OKHUCJICHHUS 3JIEMEHTOB, a TaK)Ke 3apsJaM MOHOB,yKa3aHHBIM B TaOiMLe
PacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;

- OOBACHATH 3aKOHOMCPHOCTHU H3MCHCHUA (1)I/I3I/I‘-I€CKI/IX U XUMHUYECKHUX CBOMCTB IMPOCTBIX BCHICCTB (MeTaJ'IJ'IOB n HeMeTaJ'IJ'IOB) N HUX BBICHIMX OKCHIOB,
O6p830BaHHLIX QJICMCHTaMH BTOPOI'0 U TPETHETO MEPHUOAOB;

- Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

- Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JIIsl KAXKJI0TO U3 KJIaCCOB HEOPraHMUECKUX BEIIECTB (KUCIOT, OCHOBaHU, coeit);

- IPUBOJIUTH IPUMEPBI PEAKLUH, TOATBEPKAAIOINX XUMUYECKUE CBONCTBA HEOPTAHUYECKUX BEILIECTB: OKCUAOB, KUCIIOT, OCHOBAaHUH U COJIEH;
- OIIPEACIIATH BEIIECTBO-OKHUCIUTED U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLINAX

-COCTaBJIATh MEKTPOHHBIN OanaHc (JUIsl H3YYEHHBIX peakIHii) Mo NPeAIoKEHHBIM CXeMaM PeakLui;

- IPOBOAUTD J'Ia60paTOpHBIC OIIBITBI, TOATBCPIKAAOINNEC XUMHUYCCKHEC CBOIMCTBA OCHOBHBIX KJIaCCOB HCOPTaHNYCCKUX BCILICCTB,



MIPOBOAUTH JIADOPATOPHBIE OMBITHI 110 MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB: BOJOPOJA, KUCIOPO/a, YIJIEKUCIOro ra3a, aMMHUaKa; COCTaBIIATh

YpaBHCHH COOTBCTCTBYIOIIINUX peaKuHﬁ.

BBIHVCKHI/IK INOJIYYHUT BO3MOKHOCTH HAYUYUTHCA:

IMPOTrHO3UPOBATH XUMHUYCCKUC CBOMCTBaA BCIICCTB HA OCHOBEC UX COCTaBa U CTPOCHUSA;

IIPOrHO3UPOBATH CII0OCOOHOCTD BCIICCTBA MPOABIIATH OKUCIUTCIIBHBIC WJIM BOCCTAHOBUTCJILHBIC CBOICTBa C yLIéTOM CTCIICHECH OKHUCIICHHS OJICMCHTOB,

BXOJISIIIIX B €TI0 COCTAaB;

BBISIBJISITH CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXK/Y BELIECTBAMH B PSAY: IPOCTOE BEIIECTBO — OKCHJl — KHUCIOTa/TUAPOKCUT — COJIb;
XapaKTepu30BaTh 0COObIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;
IPUBOJIUTH MPUMEPHI YPaBHEHUH peaKlnii, JIeKaIIUX B OCHOBE MPOMBILIUIEHHBIX CIOCOOOB MOJIyY€HUS aMMHUaKa, CEPHOM KUCIIOTHI, YyT'yHa U CTalH;

OIIMChIBATb (pI/ISI/ILICCKI/IC U XUMHUYCCKHUC MPOLECCCHI, ABJIOIHUECS YaCThIO KPYTrOBOPOTa BEUICCTB B IPUPOJCL,
OpTaHHU30BbIBATH U OCYHICCTBJIATH ITPOCKTHI IO UCCICIOBAHNIO CBOICTB BCIICCTB, UMCIOIIUX BaKHOC IPAKTHUYCCKOC 3HAUCHUC.

Conep:xanue yueOHOT0 nmpeamMera.

8 KkJ1acc(68 u/ron)

Pasznen 1. OcHOBHBbIE TOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NIPeACTABICHH)

[Ipenmer xumuu. XuMHUS KaK 4acTb €CTECTBO3HaHUA. BemectBa M uX cBoMcTBa. UMCThIE BemiecTBa M cMmecd. MeToapl NO3HAHUS B XUMUU:
Ha0roeHue, SKcrepuMenT. [Ipuemsr 6e3omacHo paboTel ¢ 000pyI0BaHNEM U BemecTBaMu. CTPOCHHE TIIAMEHH.

UYucteie BemecTBa U cMecu. CriocoObl OUHMCTKH BEIIECTB: OTCTauBaHue, (GPUIBTPOBAaHUE, BhIAPUBAHNE, KPUCTAITM3ALNS, TUCTUILIAIUSA. Duznyeckue
Y XMMHYECKHE SIBJICHUS. XUMHUUYECKHE peakuuu. [[pu3Haky XuMHYECKUX PEAKIUI 1 YCIOBUS BOSHUKHOBEHUS U TCUEHUS] XUMUYECKUX PEAKIIHi.

ATOMBI, MOJEKyIbl M HWOHBL. BemiecTBa MOJIEKYISPHOTO M HEMOJEKYISpHOro cTpoeHus. Kpucramiueckue u aMopdHbIe BEIIECTBA.
Kpucrammyeckne pemieTku: HOHHAs, aTOMHasi U MOJeKyJisapHasi. [IpocTeie U cl0KHbIE BeleCcTBa. XUMHYECKUM eMEHT. MeTauibl 1 HeMeTaulbl. ATOMHAs
eauHuna maccel. OTHOCUTENbHAS aTOMHAsi mMacca.  SI3bIK XUMHMH. 3HAKU XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEILECTBA. XMMHUUYECKHUE
dbopmynel. OTHOCHUTENBHAs MOJEKYJsIpHAas macca. KadecTBEHHBIH W KOJWYECTBEHHBIM COCTAaB BEHICCTBA. BBIYHCICHHS TO XUMHUYECKHM (opMyriam.
MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B CII0KHOM BELLECTBE.

BaneHTHOCTP XMMUYECKUX 3JIeMEHTOB. OmpeaesieHne BaJIEHTHOCTH 3JIEMEHTOB 10 (opMysiaM OWHApHBIX coeauHeHU. COCTaBICHHE XUMHYECKHUX
dbopMyn OMHAPHBIX COETUHEHUH MO BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpPHOE YY€HHE. 3aKOH COXpaHEHHUs Macchl BemiecTB. JKu3Hp u nestenbHocTh M.B. JlomonocoBa. Xumuueckue ypaBHeHUs. THIIBI
XUMHYECKUX PEAKIUH.



Kucnopoa. Haxoxnenue B npupoze. [lonydenue kuciaopoza B 1a00OpaTopuu U MPOMBIILIEHHOCTH. PU3nYecKre U XMMUYECKUE CBOMCTBA KUCIOPOa.
I'openne. Okxkcunel. Ilpumenenue kucnopoma. KpyroBopor kuciopoga B npupoje. O30H, amuioTponusi Kuciopoaa. Bo3ayx u ero cocra. 3amura
aTMOC(epHOro BO3/yXa OT 3arps3HEeHUI.

Bogopon. Haxoxnaenue B npupoae. Ilonydenue Bogopoaa B 1a60OpaTOpuu U MPOMBIIUIEHHOCTH. Pu3nueckue U XUMUYECKUE CBOMCTBA BOAOPOJA.
Bonopon — BocctanoButens. Mepsl 6e30nmacHOCTH Ipu pabdoTe ¢ BogopoaoM. Ilpumenenue Bogoposa.

Boga. Meroabl onpezenenns coctaBa Bojbl — aHANIM3 U cuHTe3. dusznueckue cBoiicTBa BojAbl. Boga B mpupoae u cnocoObl ee 04uCTKH. Asparus
BOJbl. XMMHUUYECKHUE CBOMCTBA BOAbL. [IpuMenenne Boasl. Bona — pactBopurens. PacTBopuMoOCTh BelecTs B BoAe. MaccoBas 107151 paCTBOPEHHOTO BEILECTBA.

KonunuectBennrie oTHomeHus: B xuMuu. KonndectBo BemectBa. Moibs. MossipHas Macca. 3akoH ABoraapo. Mossipasiil 00beM ra3oB. OTHOCUTENbHAS
IUIOTHOCTb ra3oB. OObEeMHBIE OTHOIICHUS Ta30B MIPU XUMHUECKUX PEAKIIUAX.

Baxneiimue kiaccel HeopraHudeckux coenrHeHui. Okcupl: coctaB, kiaccupukanus. OCHOBHBIE U KHCIOTHbIE OKcHabl. HoMeHKIaTypa OKCHJIOB.
dusnueckue 1 XUMUYECKUE CBOMCTBA, MOJy4EHUE U IPUMEHEHUE OKCUIOB.

Iuapoxcunpl. Knaccudukanus ruapoxcunoB. OcHoBanus. Cocrtap. Illemoun u HepacTBopumbie ocHOBaHHMs. Homenknarypa. dusmdeckue u
XMMHYECKHE CBOWMCTBA OCHOBaHUH. Peakuus Helrpanuzanuu. [lonydyenue u npuMeHeHre ocHOBaHUN. AM(OTEpHBIE OKCUIBI U THAPOKCUIBI.

Kucnoter. Cocras. Knaccuduxanus. Homenknarypa. @uznueckie 1 XUMHYECKHE CBOMCTBA KUCIOT. BBITECHUTENBHBIN Psii METAJIIOB.

Comu. CoctaB. Knaccupukanus. Homenknatypa. ®dusnueckue cBoiictBa cosneid. PacTBopuMocTh conell B Boje. XUMHUECKHE CBOMCTBA COJEH.
CrniocoOslI nostyuenus cosieit. [lpumenenue conei.

I'eneTnyeckas CBA3b MEKy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COEAUHEHUMN.

JemoncTpanun. O3HaKOMJIEHHE € OOpa3laMH MPOCTBIX M CIOXKHBIX BemecTB. CrocoObl OYMCTKHM BEUIECTB: KPUCTALIM3ALUA, JUCTUIUIALUA,
xpomarorpadus. OnbIThI, MOATBEPHKAAIOLINE 3aKOH COXPAaHEHUsI MacChl BEILIECTB.

[Tonyuyenue n coOupaHue KUCIOPOAa METOJO0M BBITECHEHHUS BO3JlyXa U Bojabl. OnpezneneHue cocraBa Bo3nyxa. Konnekyus negpmu, kamennozo yens u
NPOOYKMOS Ux nepepadomku.

[Tonyuenue Bogopona B anmnapare Kumna, mpoBepka BoJopo/ia Ha UUCTOTY, TOPEHHE BOIOPOAa, COOMpaHre BOJOPOIa METOIOM BBHITECHEHMS BO3yXa H
BO/JIBI.

Amnanus Bosibl. CUHTE3 BOJIBIL.

3HaKOMCTBO ¢ 0Opa3ljaMu OKCHJIOB, KUCJIOT, OCHOBaHMM U cosel. HeliTpanu3zauus ménouu KUCI0TON B IPUCYTCTBUU UHAUKATOPA.

JlabopaTopHble onbITbl. PaccMOTpeHHE BEIIECTB C pa3IMYHBIMU (DU3NYECKUMH CBOMCTBaMHU. PasjeneHue cMmecu ¢ moMoIipio Marauta. [Ipumepst
(bU3NYEeCKUX U XMMUYECKHX SIBICHUI. Peakiiuu, WiToCTpupyrolie OCHOBHbBIE IPU3HAKU XapaKTEePHbIX peakuuu. Pasnoxxenne ocHoBHoro kapoonara meau (11).
Peaknus 3amenieHuss Meau KeIe30M.

O3HakomiIeHHE ¢ 00pa3LaMH OKCH/IOB.

B3aunmopeiictBue Bogoposaa ¢ okcuaoM meau (11).

OneIThI, IOATBEPKAAIOIINE XUMUUECKHNE CBOMCTBA KMCIIOT, OCHOBAaHUH.

IIpakTyeckue padoTnl

e [IpaBuia TexHUKH O€30MIACHOCTH IIPU paboTe B XUMHUECKOM KabuHeTe. O3HaKOMIJIEHHE C 1a00paTOPHBIM 000pYyI0BaHHUEM.
e OuncTKa 3arpA3HEHHON TOBAPEHHOU COJIH.

e [IonydeHue U CBOMCTBA KUCIOPOAA

o [losryueHnue Boiopoaa U U3y4E€HHE €ro CBOWCTB.

e [IpuroroBiieHHE PACTBOPOB COJIECH C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA.



e Pemienue skcriepuMeHTaNIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COEINHEHUI.
PacyerHble 3a1a4u:
Bbruuciienue 0OTHOCUTEIbHON MOJIEKYIISIpPHON Macchl BellecTBa 1o Gpopmysie. BeruncieHre MaccoBoil 10U 3JIEMEHTa B XUMUYECKOM COEIMHEHHH.
Ycranonenue mpocreiiieit (opMyIIbl BEIIECTBA IO MACCOBBIM JIOJISIM SJIEMEHTOB.
Haxoxzaenne maccoBOil oau pacTBOPEHHOIO BEILECTBA B PAcTBOpE. BpIumcieHMe macchl paCTBOPEHHOIO BEIIECTBA M BOABI Ul IIPUTOTOBJICHHUS
pacTBOpa ONpeaeaEHHON KOHUEHTPALINH.
OOBEMHBIE OTHOIICHHUS Ta30B P XUMHUECKUX PEAKILIUSAX.
Bbruncnenus mo XMuMUYECKMM YPaBHEHUSIM MaccChl, 00bEMa M KOJIMYECTBA BEIIECTBA OJHOIO U3 MPOJYKTOB PEaKIUMU IO MAacce MCXOJHOIO BEIIECTBA,
00BbEMY MJIM KOJIMYECTBY BELIECTBA, COACPIKALIETO ONMPEACIEHHYIO I00 IPUMECEH.

Pa3nea 2. Ilepuoguyeckuii 3aKoH 1 nepuoguyecKasi cucreMa xummieckux 3a1eMeHToB J[.A. Menaeneea. CTpoenune aroma.

[lepBble MONBITKK KiIacCU(UKALMU XHMUYECKHUX 3JIeMEHTOB. [loHsATHE O Tpynmax CXOAHBIX AJIEMEHTOB. EcTecTBeHHBIE ceMeicTBa MIETOYHBIX
METAUIOB U rajoreHoB. bnaropoaneie rasel. [lepmommueckuit 3axkoH J[.M.MenneneeBa. Ilepmomuueckasi cucremMa Kak €CTECTBEHHO — HAy4HOE
KjIaccu(uKanus XUMHYECKUX »JJIeMeHTOB. TabmuuHas (opMa TpeAcTaBiIeHUs KiIacCU(PUKALMKM XUMUYECKUX 53JeMeHTOB. CTpykTypa TaOIuIlbl
«[lepuonnyeckas cucrema xumudeckux siaemeHtoB .M. MenzaeneeBa» (kopotkas ¢opma): A- u b- rpynnsl, nepuoasl. @U3NYECKUil CMBICT HOPSAKOBOIO
2JIEMEHTA, HOMEpPA MEPHOa, HOMEPA IPYMIIBI (715 3JIEMEHTOB A-TpyII).

CrpoeHue aroma: apo U 3JIeKTpoHHas 060104yka. CocTaB aTOMHBIX Si/iEep: MPOTOHBI M HEUTPOHBL. M30TONBI. 3aps aTOMHOIO sijipa, MacCOBOE YHCIIO,
OTHOCHUTEJIbHAs aToMHasi Macca. CoBpeMeHHasi GOpMYITMPOBKA MOHATUS «XUMHUYECKUI 371€MEHT».

DneKkTpoHHass 000JI0YKa aTOMa: TIOHITHE 00 IHEPTreTUIECKOM YPOBHE (JIEKTPOHHOM CJIOE), €T0 EMKOCTH. 3arlOJHEHNE JIEKTPOHHBIX CIIOEB Y aTOMOB
3JIEMEHTOB MEPBOTO — TPEThEro neprozoB. CoBpeMeHHas (GOpMyIMPOBKA MEPHUOAUYECKOIO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle poctmxenus .M. MenneneeBa: ucnpaBieHHE OTHOCHUTEIbHBIX ATOMHBIX Macc, IpeicKa3zaHue
CYLIECTBOBAHMSI HEOTKPBITBIX 3JIEMEHTOB, IEPECTAHOBKH XMMHUECKHX JJIEMEHTOB B Nlepuoaudeckoi cucreme. XKusnp u gesarensHocts [[.M. Menaeneesa.

JdemoHcTpaumuu:

dusnueckue CBOMCTBA IIEJIOYHBIX METAJIOB. B3ammopelicTBue OKCHAOB HaTpus, MarHus, ¢ocgopa, cepbl ¢ BOAOH, HCCIEIOBAaHUE CBOWCTB
MOJIYYEHHBIX TPOAYKTOB. B3aumosnelicTBue HaTpus U Kaiaus ¢ Bojoil. @u3nyeckue CBOMCTBA rajoreHoB. BzanMopaelicTBrue allfoMUHMS ¢ XJIOpOM, OpOMOM U
Honom.

Pa3nen 3. CrpoeHue BemecTna.

SHCKTPOOTPI/IIIaTCJIBHOCTL XAMHAYECKHX 31eMeHTOB. OCHOBHEIE BH/bI XUMHYECKON CBSI3M: KOBAJICHTHAS HCIOJIsIpHAasdA, KOBAJICHTHAasA II0JIsIpHAasd,
MOHHAas1. BaeHTHOCTh 3JIEMEHTOB B CBETE 3JIEKTPOHHOM Teopuu. Ctenenb okucienus. [IpaBuna onpenenenus cTerneHe OKUCICHUs 3JIEMEHTOB.

JdemoHcTpaumnu:

ConocraBneHne PU3NKO-XUMUIECKUX CBONCTB COSAMHEHHI ¢ KOBAJCHTHBIMHU U NOHHBIMU CBSI3SIMH.

9 kJjacc (68 u/ron)

Paszpnen 1. MHoroodpasue XuMHYECKUX peaKIUil.



Knaccupukanuss XMMHUYECKUX pEaKIMi: peakluu COeAMHEHUS, Pa3JIOXKeHMs, 3aMelleHusi, oOMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIC PEaKIUH.
OxucauTenb, BOCCTAaHOBHUTENb, IPOLIECCHl OKUCIEHHUS W BoccTaHOBiIEHHA. (CocTaBlieHME YPAaBHEHHH OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C
MIOMOILIBIO METOA IEKTPOHHOI0 OajaHca.

TeruioBbie 3G (EKTbl XUMHUYECKUX peakuuid. DK30TePMHUECKHE U DSHIOTEPMHUYECKHE peakuuu. TepMoXuMHYecKue ypaBHeHHUs. Pacuersl 1o
TEPMOXUMHUYECKUM YPABHEHUSM.

CKOpOoCTh XMMHUYECKUX peaklnii. PaKkTOphl, BIUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKIUH. [IepBoHayasbHOE MIPEACTABICHUE O KaTaJIA3E.

O6patumsbie peakuuu. [ToHsTHE O XMMUYECKOM PaBHOBECHUHU.

XUMUYECKHE peaklMd B BOJHBIX PacTBOpPax. DJEKTPOJIUTHI U HedneKTpoiuThl. Monbl. Katnonsl u anuonsl. ['uyapatHas Teopus pacTBOpPOB.
DNEeKTPOIUTUYECKasT JUCCOLMAlMs KUCIIOT, OCHOBaHUN M coneld. Crnabble U cuibHble 3eKTposnuThl. CteneHp nucconuanuu. CTeneHb AUCCOLMALIUU.
Peakuuu nonHoro oomMeHa. Y ciioBusi Te€U€HUs peakluii HOHHOro oOMeHa /10 KOHIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKUX COEIUHEHHM
B CBETE IPECTABICHUN 00 3JIEKTPOJIUTHUECKON JUCCOLMALUN U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. [lonsaTHe 0 runponuse comueil.

JdemoHcTpaumuu:

IIpuMepsl 5K30- ¥ DHIOTEPMHUUECKUX PEAKIUH.

B3anmopeiicTBre IIMHKA C COJISTHOM M YKCYCHOM KUCTIOTOM. B3auMoiericTBrue rpaHyIMpOBaHHOTO LIMHKA M [IMHKOBOM MBUIH C COJISTHOW KHUCIIOTOM.

B3aumopeiicteue okcuna menu (1I) ¢ cepHoli KMCI0TON pa3HON KOHLIEHTPALMU NIPU Pa3HbIX TEMIIEPATYpax.

['openue yris B KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTE.

I'openue cepsl B pacIuIaBICHHOM CEIIUTPE.

HcnbiTanue pacTBOPOB BEIIECTB HA AIEKTPUUYECKYIO IPOBOJIUMOCTb.

JIBUKEHHE HOHOB B JIEKTPUYECKOM I10JI€.

IIpakTH4eckune padoThI:

N3yuyenue BIUsHUS YCI0BUM IIPOBENCHNS XUMUUECKONU pEeaklMi Ha €€ CKOPOCTb.

Pemenue skcriepuMeHTaNbHBIX 3a71a4 110 TeMe «CBOoMCTBa KUCIIOT, COJIEH U OCHOBaHHM KaK AJIEKTPOJIUTOBY

JlabopaTopHbIe ONBITHI:

Peakuuu oOMeHa Mex 1y pacTBOpaMu AJIEKTPOJIUTOB

Pacyernbie 3a1a4u: BeIunciIeHUA 10 TEPMOXUMUYECKUM YPABHEHUSAM PEaKLIUil.

Pa3nes 2. MHoroo0pasue BelecTs.

Hemeramnbl. 'asiorensl. IlosioxkeHne B MEpUOIUYECKON CHCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHHE HMX aTOMOB. HaxokaeHue B mpupoze.
dusnueckrue U XUMHUYECKUE CBOMCTBA rajioreHoB. [lonydyenue u npuMenenue rajnoreHoB. Xiop. @u3znueckre 1 XMMUYECKHe CBOMCTBa xJjopa. [I[pumenenue
xjopa. XmopoBoaopona. dusnueckne cBoictBa. [lomyuenne. ConsiHHas kuciaoTa U e€ conr. KauecTBeHHasl peakuusi Ha XJIOpHUI-MOHBI. Pacro3HaBaHue
XJIOPU/10B, OPOMHJIOB, HOTUIOB.

Kucnopon u cepa. Ilonoxenue kucinopona u cepsl B [ICXD, crpoenne ux aromoB. Cepa. Amtorponusi cepbl. OU3NYECKHE U XUMHYECCKUE
cBoiicTBa. Haxoxnenue B npupoge. [Ipumenenue cepsl. CepoBonopon. CepoBonopoiHas KUcioTa U ee conu. KauecTBeHHas peakius Ha Cylb(UI-HOHBI.
Oxcup cepsl (IV). Gusnueckue n xummuueckue cBoiicta. [lpumenenune. CepHucrasa kucinora u ee coinu. KaduectBeHHas peakius Ha cyab(UT-UoHbl. OKCHU
cepol (VI). CepHas kuciora. XvMMUYECKHE CBOMCTBA pa30aBICHHONW M KOHIICHTPUPOBAHHOW CepHOM KHCIOTHL. KauecTBeHHas peakius Ha Cyiab(paT-HOHBI.
XUMUYECKHE peaKkliny, JIeXkKalllie B OCHOBE MOJyUEHUsI CEPHOI KUCIOThI B TPOMBINIIEHHOCTH. [IpuMeHeHe cepHoi KUCIIOTHI.



Azor u dochop. Ilonoxkenue azora u ¢ocpopa B IICXDI, crpoeHne ux aToMoB. A30T, (PU3MUECKHE U XMMHUYECKHE CBOWMCTBA, MOJIyYCHHE U
npuMmenenue. KpyroBopor azora B npupoje. AMMUaK: pU3NYECKUe U XUMUYECKHUE CBOICTBA, MOTy4eHHe U npuMeHeHue. Coiu aMMOHHUS. A30THAs KUCJIOTa U
ee cBoiicTBa. OKHUCIMTENbHBIE CBOMCTBA a30THOW KHUCHOTHL IloiaydeHue a30THOIM KUCIOTHI B J1aboparopuu. XMMHUYECKHE PEaKIMM, JeKallue B OCHOBE
MIOJIy4€HUs1 Q30THOW KUCIIOThI B MPOMBIIIIEHHOCTHU. [IprMenenune a30THol KucnoTel. Cony a30THONW KUCIIOTHI U UX MPUMEHEHHE. A30THBIE y100peHusl.

®octhop. Amnorponust docdopa. Pusznueckue u xumuueckue cpoiictBa docdopa. Oxcun docechopa (V). OprodochopHas kuciora U ee COJH.
dochopHbie yao0peHus.

VYranepon n xpemuuid. Ilonoxkenue yrnepoma m kpemHus B IICXD, crpoenune ux aroMoB. Yriepon. Amnorponus yriepona. dusmueckue u
XMMHUYECKHUE CBOMCTBA yriepona. AncopOuus. YrapHblid ra3, CBOMCTBA U (PU3UOJOTHYECKOE ACUCTBUE HA OpraHU3M. YTJIEKHCIBINA Ta3. YTolIbHAs KUCIOTa U
ee conu. KauecTBeHHbIe peaklinu Ha KapOoHaT-uoHbl. Kpyrosoport yriepozaa B npupoze. OpraHudeckie COeJUHEHUs yriiepoaa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

Mertannsl. Ilonoxenue metainos B IICXD J[.1.MenneneeBa, crpoeHue ux aromoB. Metannudeckas cBsi3b. PU3MUECKUE CBOMCTBA METALIOB. P
aKTUBHOCTH METAJUIOB. XMMHUYECKHE CBOWCTBAa MeTauioB. O0uue cnocoObl nonydenus meramioB. CrnaBel MetauioB. lllenounsie meramisl. [lonoxenue
LIEJIOYHBIX METAJUIOB B IIEPUOAMYECKON CHUCTEME, CTpoeHue MX aroMoB. Haxoxzaenuwe B mpupone. MarHuil M KanbLMi, UX BaKHEHIINE COCOUHEHMS.
XKecTkocTb BOJBI U CLIOCOOBI €€ YCTPaHEHUSI.

AmomuHuii. Ilonokenue amOMHHHS B IEPUOJMYECKONW CHUCTEME, CTpOoeHHEe ero aroMa. HaxoxneHue B mpupozae. Pu3nyecKkue M XHUMUYECKUE
CBOMCTBA aTtOMUHUSA. AM(POTEPHOCTh OKCUAA U THJIPOKCH/IA AITFOMUHHSL.

Keneszo. IlonoxxeHue xenesa B NEPUOAUUECKOIN CUCTEME, CTpOeHHE ero aroma. Haxoxknaenue B npupone. PU3M4ecKue U XMMUYECKHE CBONCTBA
xene3a. Baxnenmme coeTMHEHUS JKelie3a: OKCUIbI, THAPOKCcHU bl U comu sxernesa (1) u sxenesa (I11). KauecTBeHHbIE peakiiuu Ha HOHBI.

JdeMoHcTpanum:

Pu3nyecKue CBOMCTBA TAJIOT€HOB.

[TosryueHune XJ1I0pOBOIOPO/AA U PACTBOPEHUE €TI0 B BOJIE.

AnnorpornHbie MoauUKau cepbl. OO0pa3Ibl MPUPOIHBIX CYIbPHUIOB U CYIh(HATOB.

[Tony4yeHnue amMmmuaka u ero pacTBopeHue B Bojie. O3HakoMiIeHHe ¢ 00pa3liaMu MPUPOJHBIX HUTPATOB, (hochaTos

Monenu KpucTaNIMYecKUX peméToK anMasa u rpaputa. 3HaAKOMCTBO ¢ 00pa3liaMu MPUPOJHBIX KApOOHATOB M CUIIMKATOB

3HaKOMCTBO € 00pa3llaMy BaXHEHUIINX COCTUHEHUN HATPUs, KaJlus, IPUPOAHBIX COCTUHEHUN KalblUs, PYAaMH XKejle3a, COCAMHEHUSMH aFOMUHUSL.

BiaumopeiicTBue 1men0YHbIX, MEIT0YHO3EMEIbHBIX METAJUIOB U AJIFOMUHHUS ¢ BO10M. CoKUraHue jkese3a B KUCIOPOE U XJIOpE.

IIpakTnyeckune padoTsI:

[Tonyyenue COIIHON KUCIIOThI U U3yYEHHE €€ CBOWCTB.

Pemenue skcriepuMeHTaNbHBIX 3a1a4 110 TeMe «Kuciopon u cepa»

[Tonyuenne ammuaka 1 U3y4yeHUE €ro CBOMCTB.

[Tonyyenue oxkcuna yraepona (IV) u uzyuenue ero coiicts. PacnoznaBanue kapOOHaTOB.

Pemenue skcriepuMeHTANBHBIX 3a1a4 10 TeMe «MeTaibl U UX COSIUHEHUS.

JlabopaTopHbIe ONbBITHI:

BriTecHenue rajorenaMu Apyr Apyra u3 pacTBOPOB UX COCTUHEHUH.

KauectBenHnbie peakuuu cynbhua-, cyab(uT- U cynb(ar- HOHOB B pacTBOpE.

O3HakoMyieHHEe ¢ 00pa3LaMu cephl U € MPUPOIHBIMU COEITMHEHUSIMHU.

B3auMozeicTBue cosield aMMOHHS CO LIEJI0YaMHU.



KavecTBeHHbIE peakiui Ha KapOOHAT- U CHJIMKAT- HOHBI.

KauecTBeHHas peaknys Ha yIriIEKUCIIBIN Tas.

N3zyuenune o0pa3noB MeTamioB. B3aumoneiictBue MeTamioB ¢ pactBopamu cojieil. O3HaKOMJICHHE CO CBOMCTBAMU U NPEBPAIICHUSMHU KapOOHATOB U
ruapokap6oHaTos. [lonydenue THAPOKCU A ATFOMUHKS U B3aMMOJIEHCTBHE €ro ¢ KUCIOTaMM U Ieodamu. KadecTBenHble peakuuu Ha nonbl Fe? u Fe’*

Pacuernsble 3agaun:

Boruncnenus mo XMMUYECKUM YpaBHEHUSIM Macchl, 00bEMa WIIM KOJMYECTBA BEIIECTBA OJHOTO U3 MPOAYKTOB PEAKIIMU IO MAcCe UCXOJIHOTO BEIIECTBA,
00BbEMY MJIM KOJIMYECTBY BELECTBA, COACPIKALIETO ONPEAEIEHHYIO 100 IPUMECEH.

Pa3nea 3. Kparkuii 0030p BakHeHIIMX OPraHHYeCKUX BeleCTB.

[Ipenmer opranuueckoit xumun. Heopranuueckue 1 opraHnyeckue COeTUHEHUs. YTIepo1 — OCHOBA KU3HU Ha 3emiie. OcOOEHHOCTH CTPOEHHUS aToMa
yIJepo/ia B OpraHM4eCKUX COCIUHEHUSIX.

VYrneBopopozsl. [IpenensHbie yrineBogopoasl. MeraH, 3TaH, MpONaH — MpOCTeillne MpeACTaBUTENN HPEAeNbHbIX YIrieBoAopoaoB. CTpyKTypHbIE
¢dbopmynbl  yriaeBoaopoJoB. l'omonoruyeckuii psii NpeAeibHBIX YriieBoaoponoB. I'omornoru. @dusnueckue M XUMHUUECKHE CBOMCTBAa NpeAesbHBIX
yriaeBoaopoaoB. Peakuuu ropenus u 3amenienusi. Haxoxxienue B mpupo/ie npeaeabHbIX yriieBogopo10oB. [IpuMenenue merana.

HenpenenbHble yriieBogopoabl. DTUIEHOBBIN PsJl HENPEAEIBHBIX YIIIEBOJOPOAOB. DTHIeH. PU3NYECKUE U XUMUYECKHME CBOMCTBA ITUJICHA.

AUETHIICHOBBIN psij HETIpenenbHbIX YIIIeBOA0poa0B. AneTuieH. CpolicTBa anietuiieHa. [IpumeHeHue aneTuieHa.

[IpousBoansie yriaeBoaopoaoB. Kparkuii 0630p opraHMyecKuX COeJMHEHUI: OJHOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE Y(PUPBI, KUPHI,
YTJIEBOIbI, aMUHOKHUCIIOTHI, OeTku. Poss OeNKOB B opranusme.

IlonsTie O BBICOKOMOJIEKYJSPHBIX BemecTBax. CTpykTypa IOJIMMEpPOB: MOHOMED, IOJHMMEp, CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUU.
HOJ’II/IBTI/IJ'IGH, MMOJIMIIPONHUIICH, ITOJJMBUHUIIXJIOPHUI.

JdeMoncTpanum:

Monenu MOJIEKyJl OpraHu4ecKUX coeAMHeHUN. ['opeHne yrieBo1opoaoB 1 oOHapyKeHHE MPOIYKTOB UX ropenus. KauecTBeHHas peakius Ha STHIIEH.
[Tosnyuenue sTuieHa.

PaCTBopeHI/Ie 9TUJIOBOT'O CIIMPTAa B BOAC. PaCTBOI)eHI/IC TimnepruHa B BOJC.

[Tonyuenue u cBOMCTBA YKCYCHOM KUCIOTHI. McciaenoBaHue CBOMCTB )KUPOB: pACTBOPUMOCTb B BOJIE U OPraHUUECKUX PACTBOPUTEIISX.
KadecTBeHHbIC peakiiy Ha TIIIOKO3Y U KpaxMall.

O3HaKOMIICHHE C 06pa3uaMH HU3ICIUNA U3 IMMOJIM3THUIICHA, TTOJHUITPOIIAIJICHA, ITOJIMBUHUWIXJIOPpUIA.

[IpakTuueckue pabOThl CrpyNIUpPOBaHbl B OJOKM — XHMHUYECKHE IMPAKTUKYMbl, KOTOPbHIE CIYXaT HE TOJIbKO CPEJACTBOM 3aKpEIUIEHHWS YMEHUN U
HaBBIKOB, HO TaK)K€ U CPEJICTBOM KOHTPOJIS 32 KAYECTBOM UX C(HOPMUPOBAHHOCTH.

B aBTOpCKYI0 IpPOrpaMMy BHeCeHbI HEKOTOPbIe H3MEHEHHSI.
PesepBHoe Bpems (3 yaca) HCTIONB3YyeTCs CASAYIOIINM 00pa3oM:

¢ luac — Ha poBeAeHre 00001maroIero ypoka no teme «llepBoHayanbHble XUMAYECKUE TIOHATHUS

¢ luac - Ha pelieHHe pacueTHbIX 3aj1ad «HaxoxkneHne MaccoBOHM J0JM PacTBOPEHHOIO BELIECTBA B pacTBOpe. BbluncieHue mMacchl pacTBOPEHHOTO
BEILIECTBA U BOJBI JIJIsl IPUTOTOBJICHUS PACTBOPA ONPEIEICHHON KOHIIEHTPALII

¢ | dyac — Ha MpoBEJEHNE UTOTOBOI'O TECTUPOBAHUS 32 KypC XMMUH 8 Kiracca



Cuuraro nenecooOpasHbIM pacnpeiesieHne y4eOHbIX YaCOB TaKUM 00pa3oM:
2 yaca («EnnHHIa KOIMYECTBO BEUIECTBA — MOJIb. MoJIsipHas Macca» U «BBpIUUCIIEHUS [0 XUMUYECKUM YPaBHEHUSIMY ) IEPEMECTUTh U3 TEMBI
«KonnuecTBeHHbIE OTHOLIEHUS B XUMUN» B TeMY «BaleHTHOCTEY». A TakXke cleayrollee epepaclipeacieHue KOJINYecTBa YaCOB B YKAa3aHHbBIX TEMax:

KonnyecTBO 4acoB yMEHbIIEHO: KosinyecTBo 4acoB yBeJIMY€HO:
Ha | yac mo teme «lIpeamer xummm» (6-1) 4 Ha 4 yaca 1o TeMme «OCHOBHBIE KJIACCHI
Ha 3 wyaca MO TeMe «llepBoHayanbHbIE | HEOPTAHUYECKUX COCTUHEHUI

xuMudeckue nmouatus» (7-3) 4

OO6ocHoBaHMe: NIPU U3YUYEHUU HA3BAHHBIX TEM HEIOCTATOYHO BPEMEHH JUIsl TPOBEIeHUsI 0000IIAIONINX YPOKOB U YPOKOB IO COCTABJICHUIO YpPaBHEHUN
XUMHAYECKUX PEAKIMH, PELICHHI0 pPacu€THBIX M KAuyeCTBEHHBIX 3aJlad, a YPOKH 3TH HEOOXOIMMBbI, TaK KaK HaIpaBJIeHbl Ha pPEANTM3alUI0 BaKHEHIINX
TpeOOBaHUM K 3HAHUAM YYalllUXCsl — IPUMEHEHHE MOoay4YeHHbIX Y'Yl Ui BBINOTHEHUS] TPEHUPOBOYHBIX YIPAKHEHUM M MOJATOTOBKE K KOHTPOJBHOU paborte.
OO6oOmiaroniee TECTUPOBAHUE MO3BOJSET BBISIBUTH CTENEHb OBJIAJACHUS YUYAIMMUCS 3HAHUSMHU IO OCHOBHBIM BOIPOCaM Kypca OPraHMYECKOH XHMUWU;
roToBHOCTH K caaue EI'D no xumum.

@opMynIupoBKa Ha3BaHUIl pa3lieioB U TEM  COOTBETCTBYET aBTOPCKOM mporpamme. Bee mpakTudeckue pabOThI, AEMOHCTpAlUH, J1aOOpaTOpHbIE
OMBITHI B3STHI U3 POrPaMMBI Kypca XuMuH Ji1s 8-9 knaccos aBropa H.H. I'apa.

TemaTnueckoe INIAHUPOBAHHUE C YKA3AaHUEM KOJIHIECCTBA YaCO0B, 0OTBOIUMBIX HA OCBOCHHUE KaK101 TeMBblI.

Ne | Temsl, Bxondmue B pasznen | KonmnuectBo yacos XapakTepucTHKa  OCHOBHBIX  BHJOB
/0 | IPUMEPHOM MpOrpamMmbl NEATEIBHOCTH ~ ydyeHUKa(Ha  ypOBHE
yueOHBIX J1eWCTBUI)

Paznen 1. OCHOBHBIE MOHATHS XMUMHHU (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NpeacTaBieHuit) (51 u)

1 Tewma 1. [Ipenqmer xumun 5 yacoB Paznuuats IIpEIMETHI U3y4EHUS
€CTECTBEHHBIX HayK. Habmonate
CBOMCTBa BEIECTB UM HUX HM3MEHEHHUS B
XO0Jle XUMHUYECKMX PpEaKUHH. YUUTbCS
IPOBOJAUTh XUMHUYECKHH SKCIEPUMEHT.
Cobmonath IIpaBuJIa TEXHUKU
6esomacHocTd.  Okas3bplBaThb  IEPBYIO
IIOMOLIb IIpU OTPABJICHUSAX, OXOrax u
TpaBMaX, CBSI3aHHBIX C pEaKTUBAaMU U
1a00paTOPHBIM 000pyZIOBaHUEM.
3HAKOMUTHCS c 1a00paTOPHBIM
o0opynoBanueMm. M3ywate  cTpoeHue




IJIAMEHU,  BBIABUTAs  TUIIOTE3Bl U
IMPOBEPAAL nux OKCIICPUMCHTAJIBHO.
Pasnnyarh MOHATHUS «YUCTOE BELIECTBO»
U «CMECh BELIECTB». YMETh pa3JeisaTh
cMecH METOAAMU OTCTauBaHUs,
GunbTpOBaHUS 3¢ BBITAPUBAHMUS.
Paznuuate Qusnueckue UM XUMHUYECKHE
SIBJICHUA. OHpeIIGJ'IS[TI) IIPpHU3HAKA
XUMUYECKUX peakuui. DUKcupoBaTh B
TETpagu Ha0JI01aeMble IIPU3HAKU
XUMUYECKUX PEaKLUU

Tema 2. IlepBoHayanbHbIE
XUMUYECKUE TMOHATHUS.

4 yaca

Paznmnuate HOHSTHUSA «aToM»,
«MOJIEKYJIa», «XUMHUUYECKUH 3JIEMEHT»,
«HOHY, (QJIEMEHTApHBIC  YACTHIIBI.
Pazanuare ITOHSATHUS «BeIeCcTBa
MOJICKYJIIPHOTO CTPOCHHS» M «BEIIECTBA
HEMOJIEKYJIIPHOTO CTPOCHHUSI.
DopMyTHpOBaTh OMNPEICICHUE TOHATHUS
CKPUCTAJLTUYECKUE PELIETKI.
OOBACHSITD 3aBUCHUMOCTD CBOMWCTB

BEILIECTBA OT THUIIA €r0 KPUCTALINYECKON
pemérku. OnpenensiTe OTHOCHUTEIbHYIO
aTOMHYIO maccy 3JIEMEHTOB u
BaJICHTHOCTh JJIEMEHTOB B OWHApHBIX
COCIMHECHUSAX. Onpenenarsb COCTaB
MPOCTEUIINX  COEAMHEHHH MO  HUX
XUMHUYECKHM (popmyam

Tema 3. BamentHOCTH
XUMUUYECKUX DIIEMEHTOB

10 gacos (7+3) gac

CocraBnsts popmysbl OMHAPHBIX
COCIMHEHUH 110 U3BECTHOM BAJICHTHOCTH
aeMeHToB. M300paxkaTs npocTeiiiune
XUMHYECKHE PEAKLIUU C IIOMOILBIO
XUMUYECKHUX ypaBHEHUH. PaznnyaTh
HOHATHUS «MHIEKC» U «KOI(PUIIEHTY;
«cxemMa XMMUYECKOH peakuun» u
«YpaBHEHHE XUMHUYECKON PEAKIIM.
PaccuntbiBaTh OTHOCUTENBHYIO
MOJIEKYJISIPHYIO Maccy 1o (opMyam




BellecTB. PaccunThIBaTE MaCCOBYIO JOJIIO
XUMHYECKOT'0 JIEMEHTA B COCMHEHHH.
YcranaBiauBate npocteiire GopmyIibl
BEIIECTB [10 MAaCCOBBIM JI0JISIM
JJIEMEHTOB.

PaccunTeiBath MOJISIPHYO Maccy
BelleCcTBA. BBIUMCIIATE 10 XUMHUYECKUM
dopMysaM U XHMHUYECKUM YpPaBHEHUSM
Maccy, KOJM4YECTBO BELIECTBA 1o
M3BECTHOM Macce, KOJIMYECTBY OJHOTO U3
BCTYNAOIIUX WIM TNOJy4yaroumxcs B
peaKuuu BemiecTB.Mcnonb30BaTh
IpUMEpPBl PEIIEHUs THUIOBBIX 3ajad,
3alayHUKd  C TPUBEACHHBIMU B HHX
ITOpPUTMaMH PELICHUs 3a1a4
[Tonb3oBarbest uHGOpMaLMEn U3 IPYrux
VCTOYHUKOB JJIs1 HOATOTOBKH KPAaTKUX
coo01eHui. '0TOBUTH IPE3EHTALIUHU 110
TEME

Tewma 4. Kucnopon

5 JacoB

Hccnenosarts CBOWCTBA  HM3Yy4aeMBbIX
BemecTB. HaOmiomate (Qusmueckue u
XUMHYECKHE MPEBPAICHUS] H3y4aeMbIX
BelecTB. Pacrio3HaBaTh ONBITHBIM MTyTEM
kucinopoa.  OnmchiBaTh ~ XMUMHUYECKHE
peakuuy,  HaOmoJaeMble B XOfe
JIEMOHCTPAIIHOHHOTO H  J1a0OpaToOpHOTO
JKcnepuMeHTa. Jlenatb  BBIBOJBI U3
pE3yIBTATOB TPOBEIEHHBIX XHUMHUYECKHX
ONBITOB. Y4YacTBOBaTb B COBMECTHOM
00CYX/JICHUU  pEe3yIbTaTOB  OMBITOB.
Oxa3piBaTh  MEPBYIO  IOMOILIb  IpH
OTpaBIICHUSX, OXOrax ©  TpaBMax,
CBSI3aHHBIX c peaKTUBaMu u
1a00paTOPHBIM 000py/10BaHUEM.
CoctaBisatb  GOpMyNnbl  OKCHJIOB IO
U3BECTHOM  BAJICHTHOCTH  DJIEMEHTOB.
3anuchlBaTh  NPOCTEHIIME  ypaBHEHHUS




xuMuueckux peakuuil. Ilonb3oBarbes
uHpopmaned W3 JOPYyrux HCTOYHHKOB
JUISL TIOATOTOBKH KPAaTKUX COOOIICHUN.
['oToBHUTH Mpe3eHTAIIHU IO TEME

Tema 5. Bonopon

3 gaca

HccnenoBaTth  CBOWCTBA  M3ydaeMbIX
BeulectB. HaOmonate ¢usnueckue u
XMMHUYECKHE MPEBpALlCHUs] H3y4yaeMbIX
BemecTB.  OnHCHIBAaTh  XMMHUYECKHE
peakuuy,  HaOmojgaeMble B XOfe
JIEMOHCTPAIIMOHHOTO H  J1a0OpaTOpHOTO
JKcHepuMeHTa. Pacno3HaBaTh ONBITHBIM
nyrém Boaopona. CoOmtomate mpaBmiIa
TEeXHUKU Oe3omacHocTH. Jlenarh BBIBOJIBI
u3 pe3yJIbTaToB MPOBEAEHHBIX
XMMHUYECKHX OIBITOB. Y4acTBOBaTb B
COBMECTHOM OOCYXICHHH pPE3YJIbTaTOB
ONBITOB.  3amMchiBaTh  HpPOCTEHIIME
ypaBHEHHsI  XHUMHYECKHX  PEaKIuu.
[Tonp3oBaTbes MHGpOpMAMEd U3 IPYTrUX
UCTOYHUKOB IS TIOJATOTOBKH KpATKUX
cooOuieHuid. ['oTOBUTH mpe3eHTaluu IO
TEME

Tema 6. Bona. PactBops!

8 gacoB (7+ 1 wac
pe3epBHOE BpeMs )

HccnenoBath  CBOWCTBA  M3ydaeMbIX
BeulectB. HaOmonate ¢usnueckue u
XMMHUYECKHE MPEBpALCHUs] H3y4yaeMbIX
BCIIIECTB. OnuceiBaTh XUMHUYECCKHUC
peakuuy,  HaOmoJaeMble B XOfe
JIEMOHCTPAIIHOHHOTO H  J1a00OpaTOpHOTO
JKcnepuMeHTa. Jlenatb  BBIBOJBI U3
pE3yAbTaTOB MNPOBEIEHHBIX XUMHYECKUX
ONBITOB. Y4YacTBOBaTb B COBMECTHOM
0OCYX/JICHUU  pEe3ylIbTaTOB  OMBITOB.
3anuceiBaTh  NpPOCTEHIINE  ypaBHEHHUS

XUMHAYECKUX peaKuum. Brrauciasate
MacCOBYIO JIOJIIO PacTBOPEHHOIO
BEIIEeCTBA B pacTBope, Maccy

paCTBOpéHHOFO BCIICCTBA M BOAbI JJIA




IIPUTOTOBJIEHUSI PAaCTBOpa ONPENEIEHHON
KOHIEHTpauuu. ['0TOBUTH pacTBOpHl C

onpeacnEéHHON MacCOBOM J0JIe
PacTBOPEHHOTO BEWIECTBA
Tema 7. KonuuectBeHnsle | 3 yaca Hcnonw3oBars BHYTpHU- u

OTHOLICHUA B XUMUHU

MEXIpPEAMETHbIE CBSI3U. PaccunThIBaTh
OTHOCUTEIIBHYI0 ~ IJIOTHOCTb  Ta30B.
Boruncnsate no XxuMudeckum Gpopmyiiam u
XUMHYECKUM YPaBHEHUSAM Maccy,
KOJIMYECTBO BELIECTBA, MOJIIPHBIA 00BEM
II0 U3BECTHOM Macce, MOJSPHOMY
00BEMY,  KOJIMYECTBY  OJHOIO W3
BCTYNAOIIMX WIM NOJy4yaroUuMxcs B
peakuuu BeuiecTs. Boruncnsate 00bEMHBIE
OTHOLIEHHUST Ta30B IIpU XUMHUYECKUX
peakuusax. Vcmonp3oBaTh — IpUMEpPHI
pellIeHUs] TUIIOBBIX 3aJad, 3aJaYHUKU C
OPUBEAEHHBIMM B HHUX aJIrOpUTMaMU
peleHus 3a1ad

OCHOBHEBIE

Tema 8. OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCTMHEHUN

9 (6+3) gacoB

Hccnenosarts CBOWCTBA  HM3Yy4aeMbIX
BemecTB. HaOmiomate Qusmueckue u
XUMHUYECKHE TMPEBPANICHUS HM3y4aeMbIX
BemecTB.  OmuchiBaTh ~ XUMHUYECKHUE
peaknuu,  HaOJrOmaeMble B XOJE
JEMOHCTPAIIMOHHOTO H  J1ab0paToOpHOTO
JKcIiepuMeHTa. Jlematb  BBIBOABI W3
pe3yJIbTaTOB MPOBEAEHHBIX XHUMHUYECKUX
ONBITOB. YYacTBOBaTh B COBMECTHOM
OOCY)XJIEHUM  pPEe3ylbTaTOB  OIBITOB.
Knaccudunuponats n3ydaeMble
BEIIeCTBa [0 COCTaBy M CBOWCTBaM.
CocrtaBnare GopMyIsIbl OKCHUIIOB, KUCIIOT,
OCHOBaHMUH, COJICH.

Tema 9 Conu

6 (5+1) gacoB

XapakTepu3oBaTb COCTaB M CBOHCTBa
BEIECTB, OTHOCAIIUXCS K OCHOBHBIM




KJIACCaM HEOPraHUYECKUX COCIUHEHUM.
3anuchiBaTh  MPOCTEHIIME  YpaBHEHUS
XUMUYECKUX PEaKLUU

Paznen 2. Ilepmoamyeckuii 3aKkOH M NepHOAWYecKas cUcCTeMa XuUMHYecKHX 3jaemeHToB JI. H.
Menpeseesa. Crpoenne atoma (7 4)

10 | Tema 10. Ilepnomnueckwuii
3aKOH UM IEepUOJUYecKast

crucrema XAMHYCCKHUX
3JIEMEHTOB . n.
Menneneesa

7 yacoB

Knaccudunuponats H3Yy4YCHHBIC
XUMUYECKHE 3JIEMEHTHI u ux
coenuaeHusi.  CpaBHMBaTh  CBOMCTBa
BEILECTB, NPUHAMICKANMX K pa3HbIM
KJIacCaM, XUMUYECKHE JIEMEHTHI Pa3HbIX
rpymi. YcTaHaBluMBaThb  BHYTpU- U
MEXIPEAMETHBIC CBI3U. DOpMyIHpPOBATH
nepuoauueckui 3akoH /. I. MenneneeBa
" pacKpbIBaTh ero CMBICIL.
XapakTepus3oBaTh CTPYKTYpY
nepuoauueckor Tabmumpl.  Paznmmuate
nepuosipl, A- u b-rpynnel. OOBsCHATH
buznaecKuit CMBICIT MTOPSIIKOBOTO
HOMEpPA XUMHUYECKOTO 3JIEMEHTA,
HOMEPOB TPYIIIBI U TIEPHOJIA, K KOTOPHIM
3JIEMEHT MPUHAJJIEKUT B MIEPUOANIECKOM
CHUCTEME . n. Menneneena;
3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB
3JIEMEHTOB B TpEeiiax MajbIX MMEPHUOIO0B
u A-rpymni. ®opMyIHpoOBaThH
ONpeAeNeHUs TOHATUA <« XUMHYECKHI
3JIEMEHT, «TIOPSAKOBBIN HOMEDY,
«MaccoBO€ YHUCIIOY, «HA30TOIIBIY,
«OTHOCUTENbHAs aTOMHast Maccay,
«QIIEKTPOHHAS 000109Kay,
«OIEKTPOHHBIA CION» («IHEPreTUYEeCKUil
YPOBEHBY). Onpenensith YUCIIO
MPOTOHOB, HEWUTPOHOB, 3JEKTPOHOB Yy
aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
UCTIONB3YSl  MEPHOJUYECKYI0  TaOHILy.
CocTaBiATh CXEMBI CTPOCHHS aTOMOB
nepBbiX 20 3JEMEHTOB MNEPUOAUYECKOU




CUCTEMBI DJIEMEHTOB. XapaKTepU30BaTh
XUMHWYCCKHUE DJJICMCECHTBI HA OCHOBE HX
MOJIOKEHHUS B TIEPUOANYECKON cucTeMe U
OCOOEHHOCTEH CTPOCHHSI HMX AaTOMOB.
JlenaTte yMO3akKIIOYEHHS O XapakTepe
NU3MCHCHUA CBOICTB XUMHNYCCKUX
9JIEMEHTOB C YBEIUYCHHEM 3apsiOB
aTOMHBIX sjep. McciemoBaTh CBOMCTBa
U3Yy4aeMbIX BEIIIECTB. Ha6mronate
(1)I/I3I/I‘I€CKI/I6 n XUMHNYCCKHUEC
MPEBpAICHHS U3yYaeMbIX BEIIECTB

Pasnen 3. Ctpoenue BemectBa. Xumuueckast cBsi3b (8 1)

11

Tema 11. Xumuueckas
CBSI3b

8 wacoB (7 +
pe3epBHOE BpeMs )

1

gac

DopMynUpOBaTh OMpPENETICHUS MOHSATHI
«KOBAJICHTHAs  HEMOJISIPHAsT  CBSI3bY,
«KOBaJICHTHAs MOJIIpHAst CBSI3bY,
«HOHHAs CBSI3bY, «CTETeHb
OKHUCJICHUS»,«QJIEKTPOOTPUIIATEIEHOCTD.
OnpenensTh THN XUMHYECKOW CBS3H B
COCTMHEHUSX Ha OCHOBAaHUHU XMUMHUYECKOM
bopMyIIHL. Onpenendarsb CTENEHb
OKHCIICHHUSI 3JIEMEHTOB B COEJUHEHUSX.
CocraBnare  (GopMysbl  BEHIECTB IO
CTETIEHU OKHCIICHHS 3JIEMEHTOB.
VYcraHaBiuBaTh BHYTpH- "
MexXInpeaMeTnole  cBsi3u.  CocTaBiATh
CpaBHUTEIBHBIC " o0obmaronme
TaOJIUIIBI, CXEMBI.

9 kia

CC

Pasnen 1. Muoroo6pasue xumuueckux peakuuit (15 u)

1

Tema 1. Knaccudukanus
XUMHYECKUX peaKui

6 4acosB

Knaccudunuponats XUMHYECKUE
peakuuu. [IpuBoauTE mpHUMEpPHI peakuil
KaK0r0 THUIIA. PacnioznaBatb

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIC

pPCaKknuu. OHp CACIIATDb OKHCIIMTCIIb,
BOCCTAHOBUTCIIb, IIPOLECC OKHUCICHUA,
BOCCTAaHOBJICHHA. Ha6J'II-O,Z[aTB n
OIMMCBIBATL XUMHUUYCCKHE PpPCaKIUMU C




INOMOIIBIO €CTCCTBCHHOI'O sA3bIKAa M A3bIKA

XHAMUHU. HccnenoBars yCII0BUS,
BIMSIOUIME HA CKOPOCTb XHMHMUYECKOHN
peakuuu. OnuceiBath yCIIOBUS,
BIMSIOUIME HAa CKOPOCTb XHMHMUYECKOHN
peakuuu. [IpoBoauThb IpyNIOBbIE
HaOJIIOIeHUsT BO BpeMs IPOBEICHHUS
JIEMOHCTPALIMOHHBIX OTIBITOB.
VY4acTBOBAaTh B COBMECTHOM OOCYXJICHUH
pe3yJIbTaTOB OTIBITOB. CocraBiATh

TEPMOXUMHYECKHE YpPaBHEHUS PEaKLUM.
Boruncnsate temnoBoit 3pdexT peakuuu
110 €€ TEPMOXMMHUYECKOMY YPABHEHHUIO

Tema 2.
DIEKTPOTUTHYECKAS
JIUCCOLMALAS

9 yacoB

O6006mary  3HaHUS O  PAcCTBOpAX.
[IpoBouTh HaOIIOAEHUS 32 MOBEACHUEM
BEIIECTB B PAacTBOpaX, 38 XMMHUYCCKHMU
peakuusIMy, MPOTEKAOIUMHU B
pactBopax. PopMyIMpOBaTH
OIIpeNeNIeHUs] TOHATHH  <«BIIEKTPOJIUTY,
«HEDJIEKTPOIIUTY,  <«QIIEKTPOIUTHYECKAsS

IUCCOIIMALIUY. KonkperusupoBaThb
noHAThe «moH». O000IAaTy MMOHATHSA
«KaATHOHY, «aHUOH). Uccnenosats

CBOMCTBA  PAacTBOPOB  DJIEKTPOJIMTOB.
OnuceiBaTh CBOMCTBA BEILIECTB B XOJI€
JIEMOHCTPAIIMOHHOTO H  JIA0OpaTOPHOTO
skcriepumenTa. CoOmrogath  mpaBuiia
TEXHUKH 0€30MacHOCTH.
XapakTtepu3oBaTb  YCJIOBUSL  TEUEHHS
peakiuii B pacTBOpax AJIEKTPOJIUTOB 10
KOHIIA. Onpenenarsb BO3MOKHOCTh
MPOTEKAHUs PEAKIMHA HOHHOTO OOMEHa.
[IpoBoauTh rpynmoBbie HAOIIOACHHS BO
BpeMsi TIPOBEACHUS JIEMOHCTPAIMOHHBIX
U J1a0opaTOpHBIX OMbITOB. OOCYXKIAaTh B
TpyIIax pe3yabTarhl ONbITOB. OOBSICHATD
CYITHOCTh peakluii HOHHOTO OOMeEHa.




Pacnio3naBate peakiuy HOHHOIO OOMEHa.
CocrtaBniThb VOHHBIE ypaBHEHUS
peakuuii.  CoCTaBIATh  COKpAIIEHHBIE
VOHHBIE YPABHEHUs pEaKINi

Pasnen 2. Muoroo6pasue BemecTs

(43)

3

Tema 3. Hemeraimnsl

5 gacoB

OOBSICHATh 3aKOHOMEPHOCTU H3MEHEHHS
CBOWCTB HEMETAJUIOB B mepuojgax u A-
rpymmax. XapakTepu30BaTh TaJIOTeHBI Ha
OCHOBE UX IOJIOKEHUS B MEPUOJUUECKOM
cucteme J[. WM. MengeneeBa u
0COOEHHOCTEH CTpPOEHHMsS UX aTOMOB.
OOBSICHATh 3aKOHOMEPHOCTU H3MEHEHHS
CBOWCTB TaJIOT€HOB IO Mepuoay u B A-
rpynmax. OnuchBaTh CBOWCTBA BEUIECTB
B XO0A€  JEMOHCTPALlMOHHOTO U
1a60paTOPHOTO AKCTIEPUMEHTA.
Cobmtonate  TEXHUKY  0€30MacHOCTH.
Pacnio3HaBate OMBITHBIM MYTEM COJISTHYIO
KUCJIOTY U €€ COJu, OPOMMJIbI, MOJU/IBI.
Hcnonb3oBath NpuoOpeTEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKON NEeATEIbHOCTH U
IIOBCEJTHEBHOM  KM3HU c LEIIBIO
0e30MmacHOro oOpaIlleHuss C BEUIECTBAMHU
U MaTepuaJaMH ¥ IKOJIOTUYECKU
IPaMOTHOTO TIOBEACHUS B OKpPY)KAIOLIEH
cpeae. BBUUCIATE MaccoOBYIO — JIOJIO
pPacTBOPEHHOTO BEILIECTBA B PACTBOPE

Tewma 4. Kucnopon u cepa

8 "gacos

Xapaktepru3oBaTh 3JIeMEHTHl [VArpynmnsl
(moArpynmsl KUCIIOpOJia) Ha OCHOBE MX
MOJIO)KEHUS B TEPUOJUYECKON CHUCTEME
. M. MengeneeBa M 0COOEHHOCTEH
ctpoeHuss uXx  aroMoB.  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHUSl CBOMICTB
aneMmeHToB [VArpynnel no nepuoay u B
A-rpynmnax. XapakTepu3oBarhb
AIUJIOTPONIMIO KUCJIOpPOJa M Cepbl Kak
OJIHY M3 NPUYUH MHOT000pa3Hsl BELECTB.




OnuceiBaTh CBOICTBa BEIIECTB B XOj€
JEMOHCTPALIMOHHOTO U J1ab0paTOpHOTo
skcnepuMenTa.  CoOmrofaTh  TEXHUKY
6esomacHocTd.  Okas3plBaThb  IEPBYIO
[OMOILlb TPH OTPABJICHUSAX, OXKOrax Hu
TpaBMax, CBSI3aHHBIX C pPEAKTUBAMHU W
1a00paTOPHBIM 000pyJ0BaHUEM.
OnpenensaTh NPUHAIICKHOCTH BEIIECTB K
ONpesieIEHHOMY  KJacCy COEAMHEHU.
ConocTaBnsaTh CBOWCTBA pa30aBIeHHON U
KOHIICHTPUPOBAHHOW CEpPHOM KHUCIIOTHI.
3anmuchiBaTh  ypaBHEHUS pEaknuid B
HOHHOM BHJIE€ C YKa3aHHMEM I[epexoja
9JIEKTPOHOB. Pacro3HaBaTh  ONBITHBIM
nyTéM pacTBOPBI KHUCIIOT, CYJIb(HIBI,
cynbutel, cynbdarel. Mcnonb3oBaTh
npuoOpeTéHHbIE 3HAHMS WM YMEHHUS B
PaKTUIECKON JeSITeTbHOCTH "
NOBCEAHEBHOM  JKU3HM  C  LEIbIO
0e30macHOTO O0palieHust C BEIIeCTBAaMHU
U MaTepuaJaMM M IKOJIOTUYECKU
IpPaMOTHOTO TIOBEACHUS B OKPY)KAIOIIEH
cpeae. BbluMCHAT 1O  XMMHYECKUM
YpaBHEHHSIM MacCy, 00BEM M KOJTMIECTBO
BEILIECTBA OJJHOTO U3 MPOIYKTOB PEAKLIUU
[0 Macce MCXOJHOIr0 BellecTBa, 00BEMY
WIN KOJINYECTBY BEIIIECTBA,
COJIEpKaIlero  ONPENENEHHYI0  JIOJIIO
npuMeceil. ['OTOBUTH  KOMIIBIOTEpHBIE
IPE3CHTAINH 110 TEME

Tema 5. Azot u docdop

9 yacoB

XapakTepus3oBaTh AJIEMEHThl VATpYIIIbI
(moxrpymmbel  a30Ta) Ha OCHOBE WX
HOJIOKEHUS B MEPUOMUECKON CHCTEME U
OCOOEHHOCTEH CTpPOCHHSI HMX AaTOMOB.
OOBACHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB JJIEMEHTOB VA-rpynmsl.
XapakTepu3oBath ayorponuio (ocdopa




Kak OJHY W3 NPUYMH MHOT0o00pasus
BemecTB. ONMCHIBAaTh CBOWMCTBA BEUIECTB
B XO0A€  JEMOHCTPALlMOHHOTO U
71a60paTOPHOTO JKCTIEPUMEHTA.
Cobmtonate  TEXHUKY  0€30MacHOCTH.
Oxa3pIBaTh  TEPBYIO  TIOMOIIb  IPH
OTpaBJIEHUSX, OXOrax M  TpaBMax,

CBSI3aHHBIX c peakTHBaMu "
1a00paTOPHBIM 000pyJOBaHUEM.
YcranaBiauBaTh MPUHAIIIC)KHOCTD

BEUIECTB K ONPEICIEHHOMY  KJaccy
coeqnuenuii. ComocTaBiIATh CBOICTBa
pa30aBIeHHON M KOHLEHTPUPOBAHHOM
a30THOM KHUCJIOTBHI. CocraBnsaTh
YPaBHEHMsI CTYNEHYAaTOW UCCOLMALUN
Ha 1npuMmepe (HocPopHOM  KHUCIOTHI.
3anuchiBaTh ypaBHEHUS peakluuii B
MOHHOM BHJIE€ C YKa3aHHMeM Iepexoja
9JIEKTpOHOB. Pacno3HaBaTh  ONBITHBIM
nyréM aMMHaK, pacTBOPbl  KHUCIOT,
HUTpaT- U (Gochar-uoHbI, HOH aMMOHHUSL.
Hcnonb3oBath NpruoOpeTEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKON NEeATEIbHOCTH U
IIOBCEJHEBHOM KU3HU c LEIIBIO
0e30MmacHOro oOpaIleHuss C BEUIeCTBAMHU
U MaTepuaJlaMd U SKOJOTMYECKHU
IPaMOTHOTO TIOBEACHUS B OKpPY)KaOLIEH
cpene. BpluucnsaTh  MaccoByro 10O
pacTBOPEHHOIO BEIIECTBA B PacTBOPE.
[losnb3oBarbest HPOpPMAIEH U3 APYyrux
UCTOYHUKOB JJIi HOJATOTOBKHM KpaTKUX
coolmeHuil. ['0TOBUTH KOMIIBIOTEPHbIE
IIPE3EHTALMU 110 TEME

Tema 6.

KPEMHHUU

Yraepon

u

8 "gacos

Xapaktepu3oBaTh 3JIeMEHTHI [VArpynmsl
(moarpynmsl yriepoja) Ha OCHOBE HX
IIOJIOKEHUS B HGpHOI[H‘-IGCKOfI CHUCTEME U
OCOOCHHOCTEH CTPOEHMsT MX aTOMOB.




OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB JJIEMEHTOB IV Arpynnsr.
XapakTepu30BaTh aUIOTPOIMIO YIiIepoJa
KaK OJHY W3 TMPUYUH MHOrooOpa3us
BeniecTB. ONUCHIBaTh CBOMCTBA BELIECTB
B XO0lI€  JEMOHCTPAallMOHHOTO U

1ab0paTopHOTO IKCIIEPUMEHTA.
CoOmromaTh  TEXHUKY  O€30MacHOCTH.
ConocTaBsTh CBOICTBa OKCHJIOB

yriepoja W KpPeMHHUSA, OOBSCHATH
IPUYMHY WX pa3iuuus. Y CTaHaBIUBaTh
IIPUHAJIEKHOCTh BEILIECTB K
ONpPENENEHHOMY KJIACCy COEIUHEHHM.
Jlokxa3sIBaTh KHMCJIOTHBIN Xapakrep
BBICIIMX OKCUIOB YIJI€poJa U KPEMHHS.
3anuchiBaTh ~ ypaBHEHUS peakuuil B
MOHHOM BHJE€ C YKa3aHUEM Iepexona

3JIEKTPOHOB. OcyiecTBIsITH
B3aMMOIIpEBpaIlIeHusl  KapOOHATOB U
I'HJIPOKapOOHATOB. PacniosznaBatb
ONBITHBIM  IIyT€M  YIJEKHUCIBIA  ras,
KapOOHAT-HOHBI. Hcnonws3oBars
npuoOpeTéHHbIE 3HAHMS WM YMEHHUS B
[IPaKTUYECKON JEATEIbHOCTH u

NOBCEAHEBHOM  JKU3HM  C  LEIbIO
0e30macHOTO OOpalieHus ¢ BEIIeCTBaMHU
U MaTepuallaMd U DKOJOTHYECKHU
IpPaMOTHOTO TIOBEACHUS B OKPY)KAIOIIEH
cpene. BpUHCIATE MO XUMHUYECKHM
ypaBHEHUsSM  Maccy, O0BEM Wi
KOJIMYECTBO  OJHOTO U3  IPOAYKTOB
PEaKIy MO0 Macce UCXOIHOTO BEIIEeCTBa,
00BEMY WM KOJMUYECTBY BEIIECTBA,
COJIEpKalllero  ONPENENEHHYI0  JIOJIIO
npumecen

Tema 7. Mertamnsr (o0mas
XapaKTePUCTHKA)

8 "Jacos

XapakTepru3oBaTh METAJJIbI HA OCHOBE MX
MIOJIO’KEHUS B IIEPUOJIUYECKON CUCTEME U




0COOEHHOCTEH CTpPOEHHMS HUX aTOMOB.
OOBSICHATh 3aKOHOMEPHOCTU H3MEHEHHS
CBOWCTB METAJJIOB IO Mepuoay u B A-
rpyIIax. HccnenoBats CBOMCTBA
U3y4aeMbIX BEIIIECTB. OOBACHATD
3aBHCUMOCTh  (M3UYECKHX  CBOMCTB
METaJUIOB OT BHMJAa XMMHUYECKOH CBS3U
MeXay ux aromamu. HaOmomate u
ONHUCBHIBATh XUMHUYECKHE pPEAKLUUU C
MIOMOIIBI0 €CTECTBEHHOTO SI3bIKA U SI3bIKA
xumuu. Habmronate 1eMOHCTpUpYEMBbIE U
CaMOCTOSITENIFHO MTPOBOJIUMBIC  OTIBITHI.

OnuceiBaTh CBOMCTBa U3Yy4aeMbIX
BEIICCTB HAa OCHOBE HAOIIONCHHM 3a HX
MpEBPaICHUSIMU.

Tema 8. XKeiae3o

5 gacoB

Jloka3piBaTh ~ aM(OTEpHBI  XxapakTep
OKCHUJIOB WU THUJIPOKCUJOB aJIOMHHHUS U
xkene3a(lll). CpaBHuBarh OTHOIICHHE
M3y4aeMbIX  METAJUIOB U OKCHUIOB
METaJUIOB K BOJIE. CpaBHuBaTh
OTHOLIEHHUE TUAPOKCUJIOB HaTpus,
KaIbIMd W aJIIOMUHUS K pacTBOpam
KUCIOT M Ienoder. Pacro3naBarb
OTIBITHBIM ITYTEM THUIAPOKCHI-UOHBI, HOHBI
Fe2+ u Fe3+.

Pasnen 3. Kparkuii 0630p BaxHeHIInX opranndeckux Benects (9

1)

9

Tema 9. Oprannueckas
XUMHS

9 yacoB

Hcnonb3oBath BHYTPH- u
MCKIIPCAMETHEBIC CBsI3H. CocCTaBisTh
MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (hOPMYIIbI
YTJIEBOJIOPOIOB. Ornpenendarsb
MPUHAIJICKHOCTD BelIeCTBa K
OTIpeNIeNIEHHOMY KJIACCy OpraHHMYECKUX
COoeIMHEHUN. 3amuchiBaTh YpaBHEHUS
peaKIII/Iﬁ 3aMCIICHUA U IIPUCOCIUHCHUA C
y4acTUEM OpPraHMYECKUX  BEIECTB.
HaGiroate JeMOHCTPHPYEMBIE  OIIBITHI.
OnuceiBaTh CBOICTBa M3Yy4aeMBbIX




BEIIECTB Ha OCHOBE HAOJIIOJCHMH 3a MX
IIPEBPAILCHUSIMU.

Hroro: 136 gacos
[Tpaktrueckux padot 13 (6+7)
KontpouspHbix pador 9 (5+4)
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