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IosicHuTeIbHAS 3aMIUCKA

Pabouas mporpamma yueOHOTO Tpenmera «XHMHS» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl COCTaBlieHa Ha OCHOBE TpeOoBaHMU (heAepaTbHOrO TOCYIAPCTBEHHOTO
00pa30BaTeNIbHOTO CTaHJIApTa OCHOBHOrO oO0miero oOpa3oBaHus (YTBEPXKICH MPUKA30M
MunucrepeTBa oOpazoBanus U Hayku Poccuiickoit @eneparun ot 17.12.2010 Ne 1897, B pen.
npukaza MunoOpuaayku Poccun ot 29.12.2014 Ne 1644), ¢ yaeTrom 0CHOBHOH 00pa30BaTeIbHON
nporpaMMbl  OCHOBHOTO  ofOmero  obOpasoBanuss MOY  «KpyrioBckas — OCHOBHas
oOmieoOpa3oBarenbHas mkoyia uMeHu A. M. XKanmanoBa», mpuMepHOW MPOrpaMMsbl (TpUMEpHast
OCHOBHas 00pa3oBaTeIbHas IPOrpaMmMa OCHOBHOTO 001Iero o0pa3oBaHusi, 0100peHa peleHneM
(benepaabHOro y4eOHO—METOJMUECKOT0 00BeIMHEHUs TI0 00IeMy 00pa3oBaHUIO, TIPOTOKOJ OT
8 ampenst 2015 1. Nel/15), a takke aBTOpckoii mporpammsl (PaGoume mporpammbl. Xumusi.
[Ipenmernas nunus yde6HukoB I.E.Pymsutuca, ®.I.®enpamana. 8-9 kiaccel: mocobue ais
yautenei odmeoodpasoBarenbHbix opranusanuii/ H.H.I'apa.- 2-e u3., mom.- M.: IIpocBemienue,
2013. - 48 c.).

[Tpu cocraBiienun paboueii MporpaMMbl UCIIOJIE30BAINCH TAKKE CIEAYIONINE TOKYMEHTBI:
-MHCTPYKTHBHO-METOANYECKOE MUCHhMO benropoackoro MHCTUTYTa pa3BUTHs 0OpazoBaHus «O
MIPEToIaBaHuM TpeaMeTa «XUMHUsD» B 00pa30BaTeNbHBIX OpraHu3anusax benropoackoi obmacTu
B 2021-2022 yyebHOM roay»;

-TI0JI0’KEHUE 0 paboyeil mporpaMme yueOHBIX KypCOB, IPEAMETOB, TUCHUILINH (Moaynei) MOY
«KpyrnoBckas ocHOBHas obuieoOpa3oBarenbHas mkojga uMmeHn A. M. XKmnanoBay;
-paboueit nporpammsl BociuTanus Ha 2021-2026 rox (otpaxénnoit B KTII).

Cpoku peaau3anuu padodeii mporpaMMsl: 2 roja.

Lenu npocpammot.
1) bopmupoBanue y 00y4aromuxcsi yMeHusi BUJETh U MOHUMATh LIEHHOCTh 00pa30BaHus,
3HaYMMOCTh XMMHUYECKOT0 3HaHMsI JJIsl KQXKJI0TO YeJIOBEKa HE3aBUCUMO OT €To
Ipo(heCCUOHAIBHON AEATEIBHOCTH; YMEHHUS PAa3IndaTh (GaKThl U OLIEHKH, CPABHUBATH
OLIEHOYHBIE BBIBO/IbI, BUAETh UX CBSI3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHEB C
OTIPENICTICHHOM CHCTEeMOM IIEHHOCTEH, (POPMYITHPOBATh 1 00OCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;
2) dopMupoBaHUe y 00yJaIONTUXCS IIETOCTHOTO MPEACTABICHHUS O MUPE U POJIU XUMHUH B
CO3/IaHUM COBPEMEHHOI €CTECTBEHHO-HAYYHO! KapTHHBI MUPA; yMEHUS OOBSICHATb OOBEKTHI U
MPOLECCHl OKPYXKAIOIIEH ACHCTBUTEIBHOCTH — IPUPOJIHOM, COLIMAIBHOM, KYJIbTYPHOM,
TEXHUYECKOH CpeJibl, NCIOJb3YS sl 3TOTO XMMHUYECKUE 3HAHUS;
3) npuoOpereHre 00yJaroIUMUCS ONbITa pa3HOOOpa3HON AEATENbHOCTH, IO3HAHUS U
CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEMN ), UMEIOILUX YHUBEPCATbHOE
3Ha4YeHHUE IS pa3IMUHbIX BUJOB JEATEIbHOCTU: PELICHUs Ipo0IeM, IPUHATHS PELICHUH,
MIOMCKA, aHaJIM3a U 00pabOTKU HH(POPMALIMU, KOMMYHUKAaTUBHBIX HaBbIKOB, HABBIKOB
U3MEpEeHuH, COTpyIHUYECTBA, 0€30aCHOTO 0OpaIlleHHsI ¢ BEIIeCTBAMH B IOBCEJHEBHOM HKHU3HH.

OcHoBHoe o011iee 00pazoBaHue - BTOpas CTyNneHb ol1iero oopazoBanus. OaHoi 13
BaXHEHIIMX 3a/1a4 3TOTr0 ATaIa sBJIAETCS MOAr0TOBKA 00y4YaloIMXCs K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOODPY JKH3HEHHOI'0 U NpodeccruoHansHoro myti. O6ydaronecs JOHKHbI
HAy4YUTHCS CAMOCTOSATENIBHO CTABUTh LEJIU U ONPENENIATh MYTH UX JOCTHXKEHUS, UCIIOJIb30BaTh
IPUOOPETEHHBIN B ILIKOJIE OIBIT JAEATEIbHOCTH B peaibHOU KHU3HH, 32 paMKaMH y4eOHOTO
mporuecca.
3aoauu npozpammot:
- OCBOEHHE Ba)XKHEUIIMX 3HAHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHHU, XUMUYECKOM
CHMBOJIMKE;
- OBJIaJICHHE YMEHHUSIMH HAOJI0AaTh XUMUUECKHUE SIBIEHUS, TPOBOAUTH XUMHUECKHIH
HKCTIIEPUMEHT, IPOBOJUTH PACUETHI HA OCHOBE XUMHUYECKUX (POPMYJI BEIIECTB U YPaBHEHUH
peakuuii;
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- pa3BUTHE NO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B Iporiecce
MIPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSTEILHOTO MPUOOPETEHHSI 3HAHUH B
COOTBETCTBUH C BO3HUKAIOIIUMH KU3HEHHBIMH MTOTPEOHOCTAMU;

- BOCIIUTaHUE OTHOIICHUS K XUMHH KaK OTHOMY U3 (yHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00IIEeYeIOBEUECKON KyIbTYPHI;

- MPUMEHEHHE TOJTYICHHBIX 3HAHUW M YMEHUH /17151 0€30TIaCHOTO MCTIOIh30BAHUS BEIIECTB U
MaTepHAJIOB B OBITY, CEITLCKOM XO3SICTBE M HA MIPOU3BOJICTBE, PEHICHUE MPAKTHUECKUX 33124 B
MTOBCETHEBHOM JKU3HU, MPEIYNPEKACHUS SIBICHNUN, HAHOCSAIINX BPE 3I0POBBIO UEIOBEKA
OKpYKalollel cpere.

B cootBerctBuM ¢ yueOHbIM maHoM MOY «KpyriioBckast oCHOBHast
oOmieobOpaszoBarenbHas mkona umenn A. M. XKmmanoa» MOY «KpyrioBckast OCHOBHas
obmieoOpa3oBarenpHas mKkojga iMeHn A. M. JKmranoBay Ha U3ydeHue Kypca XuMuu B §8-9
KJ1accax Bblaensiercs o 68 yacos (2 yaca B Heneno, 34 ydeOHbIe HEJIENHN).

8 KJ1acc: KOHTPOJBHBIX PadOT - 4 , MpaKTHYECKUX paboT — 6, 1abopaTOPHBIX ONMBITOB — 16;
9 kmacc: KOHTPOJIBHBIX PadoT - 3, MPaKTUYECKUX paboT — 7, TabopaTOpHBIX OMBITOB — 14.

Jnst peanmzanuu pabodell MporpamMMbl MPETyCMOTPEHO HCIIOJIB30BAHKE CIIEAYIOIIETO
YMK:
1.Pa6oune mporpammbl. Xumusa. Ilpenmernas nunus  yuebHukoB [.E.Pyasutuca,
O.I".@enpamana. 8-9 kiaccel: mocodue g yuurteneil o0iueoOpa3oBaTeNbHBIX OpraHU3aluil/
H.H.I'apa.- 2-e u3n., nom.- M.: [IpocBemenue, 2013. - 48 c.

2. Xumusa. 8 xkimacc: ydeOHUK st oOmieoOpa3oBarenbHbIX opranu3anuit/ [.E.Pymutuc,
@.I".®enpaman.- 6-e uzganue.- M.: [Ipocemenue, 2018. — 207 c.
3. Xwmms. 9 xmacc: y4eOHWK i oOmeoOpa3oBaTenbHbIX opranm3anuii/ I'.E.Pymsurnc,
@.I".®enpaman.- 6-e uzganue.- M.: [Ipocemenue, 2018. — 208 c.

JlocTrkeHHe TMOCTAaBJICHHBIX 1eNiell M 3aJay, YCIEIIHOEe OBJIaJIeHHE Y4eOHBIM
COJIep’)KaHHEM IpelMeTa MpenoiaraloT MCHOJIb30BaHUE PAa3HOOOpA3HBIX CPENICTB U METO/OB
oOyueHusi. OCHOBHBIE METO/IbI 0OYYEHHUSI OCHOBAHbI Ha CUCTEMHO - AEATEIbHOCTHOM IMOAXOJIE:
METO/I TPOEKTOB M HCCIENOBaHUI, METOJuKa MpPOOJIEeMHOr0 M pPa3BUBAIOLIETO OO0y4YeHHS,
pebnexkcuBHpie  MeroApl. Ocoboe  3HavyeHWe  MPUOOPETAIOT  METONbI  JIMYHOCTHO-
OPUEHTUPOBAHHOTO 00YyUEHHs, TOMOTAIOIINE PACKPHITHIO U KOHKPETH3AIUH paccMaTpHUBaEMBbIX
MOHATHM U TOJIO)KEHUU, CBSI3U OOOOIIEHHBIX 3HAHUN MpEAMETa C JIMYHBIM COLUATbHBIM
OTIBITOM.

B yuyebHOM mpoiiecce HCMONB3YIOTCA  HHPOPMAIMOHHO- KOMMYHUKAIIMOHHBIE
texHosioruu (MKT).

@opMbl OpPraHu3alMu 3aHATHI IPAKTUYECKOE 3aHATHE; WHAUBUAYallbHAs, MapHas U
rpynmnoBas GopMbI 0OydeHHUS.

Metoapl 00y4eHMsl. WUIIOCTPATUBHBINA, PENPOJAYKTUBHBIM, METOA MPOoOIEMHOTO
U3II0KEHUS, IBpUCTHYECKas Oeceaa, MO3TOBOU MITypM, METO] IIPOECKTOB.

CpencrBa 00y4eHHs: CXEMbI, TAOIHIIbI, AUATPAMMBI, AITOPUTMBI, OTIOPHBIE KOHCIEKTHI,
tecThl, DOP.

Texkyiuit KOHTPOJb 3HAHUN OCYIIECTBIIAECTCS C MOMOIIBIO TECTOB M CAMOCTOSITENbHBIX
MMCBMEHHBIX padoOT Ha YpOKe.

TemaTnueckuil KOHTPOJIb OCYIIECTBIISIETCS MO 3aBEPIIEHUU KPYMHOTO OJI0Ka (TeMbI) B
(opMe KOHTPOJIBHBIX U PAKTUYECKUX PadoT.

B paboueit nporpaMMe npeaycCMOTPEHO NMPOBEICHNE BXOAHOIO, PyO€KHOTO U MTOTOBOTO
KOHTPOJISl 3HAaHUH B (JOpME TECTHPOBAHUSL.

Usmenenus, enecenHvle 8 a8mMopcKyto yueonyio npoepammy 8 Kuacca.

B aBTOpckoii paboueil mporpaMme odmiee Yucio 4acoB mo npeamery — 70 4, B ToMm
YUCIIe Ha U3yYeHHEe MaTepHrata OTBOAUTCS — 65 4, Ha pe3epBHOE BpeMs — 5 4. J{nd

M3y4YCeHUS XMMHUH B 8 Kiacce, B3sTo 68 yacoB (2 4yaca) Ha OCHOBAaHWUHM YU€OHOTO TUIaHa
MOY TI'nyxosckoit COLI.



3a cuéT pe3epBHOIO BPEMEHHU:

- Ha temy | otBogmTes 21 yac (Bmecto 20 gacoB). [lo6aBneH ypok mo teme «IloBropenue
u 00006menue mo reme «IlepBoHaAYATEHBIC XUMUYECKUE TTOHSITHSI;

- Ha TeMy 6 orBoguTcs 12 wacoB (Bmecto 11). JlobaBneH ypok mo teme «IloBTopeHue u
00o0menue mo reme «BakHel e KiIacchl HEOPraHUIECKUX COCTUHEHUN;

- Ha TeMy 8 oTBoaUTCA 8 yacoB (BMecTo 7). JloGaBieH ypok Juis POBEAECHUS UTOMOBOIO
TECTUPOBAHUSA 3a Kypc 8 Kiacca.

- U3menenus, Hecennvle 6 agMopcKylo yueoHyto npoepammy 9 kiacca.

B aBTOpckoii paboueii mporpamme o0Imee Yuciio 4acoB o npeamery — 70 4, B TOM
YyHUCJle Ha U3yYeHUe MaTepuaia oTBoIuTcs — 67 4, Ha pe3epBHOe BpeMsi — 3 4. Jlis
U3yueHHs XUMUU B 9 Ki1acce, B3T0 68 dacos (2 yaca) Ha OCHOBaHMM YU4€OHOTO IJIaHa
MOY TI'nmyxosckoit COII.

3a cuéT pe3epBHOTO BPEMEHH:
- Ha pazzaen 3 orBogutcs 10 yacoB (BMecto 9). [lo0OaBieH ypok Aisi HpOBEACHUS
WTOTOBOTO TECTHPOBAHUS 3a Kypc 9 Kiacca.

OO0mas xapakrepucTuka yue0HOro npeamera

B conepxxanum JaHHOTO Kypca MNpeACTaBlI€Hbl OCHOBOTOJArarollie TeOpeTHUYECKUe
CBEICHMSI TI0 XMMUH, BKIIOYAIOIINE U3YYEHHE COCTaBa M CTPOEHHS BEIIECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOEHHs], UCCIEIOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKUX MPEBPALICHUA WU ITyTeHl
yIpaBIeHUS UMU B LEJISX MMOTY4YECHUS BEIECTB, MaTepHalIOB, SHEPTUH.

Copnepxanue yuyeOHOro ImpeaMeTa BKIIOYAET CBEIEHUS O HEOPraHWYECKUX BEIIecTBaXx,
UX CTPOCHHH M CBOWMCTBAX, a TaKKe XMMHUYECKHX IPOLIeccaxX, MPOUCXOIAIINX B OKpPYXKaIOIIeM
mupe. HaubGonee cnoxuple »3naemMeHTHl @OyHIaMEHTaIbHOTO siApa COJEpX aHUS OOIIero
00pa3zoBaHus 10 XMMHUU TEPEHECEHBI B IPOrpamMmy cpeaHei (IMoHoi) olrieoOpa3oBaTeIbHOM
LIKOJIBI.

TeopeTnueckyto OCHOBY H3YyY€HHUSI HEOPTaHWYECKOW XUMHHU COCTaBIsieT AaTOMHO-
MOJIEKYJISIpHOE y4deHHe, nepuoanueckuii 3akoH J[.M.MeHneneeBa ¢ KpaTKMMH CBEICHUAMHU O
CTPOEHUHM aTOMOB, BUJAaX XUMHUYECKOW CBS3M, 3aKOHOMEPHOCTSAX MPOTEKaHUS XHMUYECKUX
peaKui.

B wu3yuyenun kKypca 3HauMTeIbHAs POJb OTBOJIUTCS XHMHUYECKOMY OJKCIHEPUMEHTY:
MIPOBEJICHUIO TMPAKTUYECKUX U JIaDOpaTOPHBIX pabOT U OMUCAHHIO W3 PEe3yJbTaTOB;
cOOJII0OICHHUIO HOPM U MPaBUJI MOBEACHUS B XUMHUECKUX J1a00paToOpuUsiX.

B kadecTBe IEGHHOCTHBIX OPUEHTHPOB XUMUYECKOT'0 00pa30BaHuUs BHICTYHAIOT OOBEKTHI,
K KOTOpPBIM y 00y4aroumxcsi GopMUpyeTcsi HeHHOCTHOe oTHoueHue. [1pu 3Tom Benyiiyto posb
UTPAIOT TO3HABATENIbHbIE LIEHHOCTHU, TaK KaK JTaHHBIA Y4eOHBIN MpeAMeT BXOJUT B TPYIIY
MpPEeIMETOB TMO3HABATEIBHOTO LIMKJIA, TJIaBHAs IIeNb KOTOPBIX 3aKIIYaeTCsi B HU3YUYCHUU
MIPUPOIBI.

OcHOBY MO3HaBAaTENbHBIX LIEHHOCTEW COCTaBJISIOT HAayYHbIE 3HAHHS, HAYyYHbIE METObI
no3nanus. Ilo3HaBaTenbHbIE IIEHHOCTHBIE OpHEHTAlMH, (PopMHUpyeMble Yy OOydaromuxcs B
MpoLecce U3y4eHUs: XUMUHU, TIPOSIBIISIOTCS B IPU3HAHUH

® IIEHHOCTH Hay4yHOTO 3HAHUS, €r0 MPaKTUYECKON 3HAUUMOCTH, I0CTOBEPHOCTH;

® B IICHHOCTH XMMHYECKUX METOJ0B UCCIIEA0BAHNUS )KUBOW U HE)KUBOMN IIPUPOIBL.

Pa3BuTHe no3HaBaTENIBHBIX LIEHHOCTHBIX OPUEHTALUN COAECpKAHUS Kypca XUMHUHU MO3BOJISET
chopMHUPOBATH:

® YBa)XUTEJIbHOE OTHOUIEHUE K CO3MJIATEIILHOM, TBOPUECKOH AEATEIBHOCTH;

® [IOHMMaHHE HE0OXOAMMOCTH 310pOBOrO 00pa3a KHU3HH;

e 10TpeOHOCTh B 0€3yCIOBHOM BBINOJHEHUU TpaBWJI 0E30M1aCHOTO HCIOJB30BaHMS

BEILECTB B [IOBCETHEBHOM KU3HY;



e CO3HATeJIbHBIN BHIOOp Oymaymiel mpodeccuoOHATBLHON AEATEIbHOCTH.

Kypc xummum oOmagaer BO3MOXKHOCTSAMU Uit  (DOpMUPOBaHHMS KOMMYHHMKATHBHBIX
LICHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIOT MpOIECC OOLICHWS, TpaMOTHAas  pPeYb.
KomMMyHMKaTHBHBIE IEHHOCTHBIE OPUEHTAIIMU Kypca CIOCOOCTBYIOT:

¢ [IPpaBHUJILHOMY HUCIIOJIb30BAaHUIO XUMHYECKOH TCPMUHOJIOTUN U CUMBOJIMKH,
® Pa3BHUTHIO HOTpe6HOCTI/I BCCTU OWAJIOr, BBICIYIIMBATH MHCHHEC OIIIOHCHTA, YHaCTBOBATH
B JUCKYCCHH,;
® pPa3BUTHUIO CIIOCOOHOCTU OTKPBITO BBIpAXKaTh U apryMEHTHPOBAHHO OTCTauBaTh CBOIO
TOYKY 3pEHUSL.
MecTo Kypca XHMHH B y4e0HOM IJIaHe

Oco0eHHOCTh Kypca XMMHH COCTOUT B TOM, YTO JJIsl €10 OCBOCHMSI IIKOJIBHUKH JIOJKHBI
00J1a/1aTh HE TOJBKO ONPEIEIEHHBIM 3a11aCOM IIPEBAPUTEIBHBIX €CTECTBEHHO -HAyUHbBIX
3HAHMM, HO U JOCTATOYHO XOPOLIO Pa3BUTHIM a0CTPAKTHBIM MBIIIIEHUEM. DTO SBISETCS
IJIaBHOM MPUYUHON TOTO, YTO B y4EOHOM IUIaHE ATOT MPEAMET MOSABISAETCS MOCIETHUM B PATY
€CTECTBEHHO-HAY4HbIX JUCIUIIINH.

B y4e6HOM miaHe Ha M3y4YeHHE XUMHUHM B OCHOBHOM ITKOJIE OTBOJUTCS 2 yueOHBIX Yaca B
HEZIeN0 B Te€YeHHE JIBYX JIeT — B 8 U 9 Kkiaccax; Bcero 136 yueOHbIX 3aHATHI.

Pe3yibTaThl 0CBOCHUA Y4eOHOI0 NpeaMera

N3ydyeHne XuMHUM B OCHOBHOW IIKOJE Ja€T BO3MOXKHOCTH JOCTUYb CIEAYIOIINX

pe3yNbTaTOB B HAIPABICHUH JUYHOCTHOIO Pa3BUTHS:
1) BOCITUTaHHE POCCUNCKOM IpakJaHCKOM UJIEHTUUYHOCTH: MaTPUOTHU3MA, JTFOOBU U

yBakeHHs1 K OTe4YecTBY, YyBCTBA rOPJOCTH 3a CBOIO Po/IMHY, 32 pOCCUICKYIO XUMUYE-

CKYIO HAYKY;
2) (¢hopMHpOBaHHE IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTHKH, a TAKXKE COIUAIBHOMY, KYJIbTYpHOMY,
S3BIKOBOMY U J[yXOBHOMY MHOT0OO0Opa3ni0 COBPEMEHHOTO MHPa;
3) (hopMupoBaHNE OTBETCTBEHHOTO OTHOIIEHHUS K YUCHHIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE MOTHBAIIMU K OOYYEHUIO U MMO3HAHHIO, BEIOODY
npoduiibHOro 00pa3zoBaHUs Ha OCHOBE MH(GOPMALIUU O CYIIECTBYIOUIUX MPO(ECcCUsix U JTUUHBIX
npoQecCHOHANBHBIX  MPEANOYTeHUN,  OCO3HAaHHOMY  IOCTPOEHUIO  HMHIUBUAYaJIbHOU
00pa30BaTeNIbHOM TPAEKTOPUU C YUETOM YCTOWYUBBIX TO3HABATEIbHBIX HHTEPECOB;

4) (dhopMHpOBaHNE KOMMYHHUKATUBHON KOMIETEHTHOCTH B 00pa30BaTEIbHOM, 00I€CTBEHHO
MOJIE3HOM, YyueOHO—HCCIIeI0BaTENbCKON, TBOPUYECKOM U APYrUX BUAX JAESATEIbHOCTH;
5) (¢bopMHpoBaHHE MOHMMAHUS LIEHHOCTH 3J0pPOBOTO U 0e30macHOro obpasa KU3HU;

YCBOGHHE TMpPaBWJI HHIUBUAYAIBHOTO U  KOJJISKTUBHOTO ©€30MacHOro0 TOBEICHHUS B
Ype3BhIYANHBIX CUTYALUSX, YTPOXKAIOIIUX JKU3HU U 3JI0POBbsI JIOJICH;

6) (dhopMupoBaHKEe MO3HABATEIHHON U MHPOPMAIIIOHHOM KYIbTYPHI, B TOM UHCJE Pa3BUTHE
HABBIKOB CAMOCTOSITEIbHOM pPabOTHl C y4eOHBIMU TOCOOMSIMH, KHHUTaMH, JOCTYIHBIMHU
WHCTPYMEHTaMH U TEXHUYECKUMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

7) (¢hopMHUpOBaHKE OCHOB 3KOJOTHYECKOrO CO3HAHHMS HAa OCHOBE MPHU3HAHMS IIEHHOCTH
KU3HU BO BCEX €€ MPOSBICHUSIX U HEOOXOJAUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOILIEHUS K
OKpYyKarollen cpene;

8) pa3BUTHE TOTOBHOCTH K PEIIECHMIO TBOPUYECKHX 3a/lay, YMEHHUS HAXOJUThb a/I€KBaTHBIC
CrocoObl TOBEACHUS M B3aUMOJICHCTBUS C MapTHEpPaMH BO BpeMs yuyeOHOW U BHEy4yeOHOM
NEeSITEeNbHOCTH, CIIOCOOHOCTU OIIEHMBATh MPOOJIEMHBIE CUTYyalldd U OMEPATUBHO MPUHUMATH
OTBETCTBEHHBIE pEUICHUS B pPAa3JIMYHBIX MPOAYKTUBHBIX BHAAX JAeATeIbHOCTH (yueOHas
MOUCKOBO — MCCTIEI0BATENbCKAs, KITyOHas, MPOEKTHAs, KPY)KKOBas U T.IL.).



MeTtanpeaMeTHBIMH pe3yJibTaTaMH  OCBOCHHS OCHOBHOM  00pa3oBaTeibHOU
IIPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHus SIBISIOTCS:

1) OBJIaZICHWE HABBIKAMU CAMOCTOSITEIILHOTO MPUOOPETEHUS] HOBBIX 3HAHHW, OpraHU3aIlN
y4eOHOM IeATeIbHOCTH, TIOMCKA CPEJICTB €€ OCYIIECTBIICHHS,
2) yYMEHUE IJIAHUPOBATh IYTH JOCTHKEHUS 1IeJied Ha OCHOBE CaMOCTOSITEJIBHOTO aHajiu3a

YCIIOBUI U CPEICTB JAOCTHKEHUS STUX LIEJIEH, BBIIEIATh alIbTEPHATUBHBIE CIIOCOOBI TOCTHKEHUS
nenu W BeIOMpaTh HambOoiee J(PPEKTHBHBIM CHOCOO, OCYIIECTBIATh TO3HABATEIHHYIO
pedIieKcuio B OTHOIICHUH JACHCTBHIA MO PEICHHUIO YIeOHBIX M MO3HABATEIBHBIX 33/1a4;

3) yMEHUE TOHHMMAaTh NpPOOJIEeMy, CTaBUTh BONPOCHI,  BBIJBUTaTh THIIOTE3Y, JaBaTh
ONpEJENICHUs] TOHATUSAM, KIACCU(PUIUPOBATh, CTPYKTYpUPOBATh MaTepuali, MPOBOJIUTH
OKCTIEPUMEHTHI, apryMEHTUPOBAaTh COOCTBEHHYIO NO3MIHI0, (POPMYIHUPOBATH BBIBOJABI U
3aKIIIOUEHUS;

4) YMEHHE COOTHOCHUTH CBOM JEHCTBHS C IJIAHUPYEMBIMHU pPE3YJIbTaTaMH, OCYLIECTBIISITH
KOHTPOJIb CBOEW JESITENbHOCTH B MPOLIECCE JOCTHIKEHHUS pe3yibTara, OMPENeNsTh CIOCOObI
NeUCTBUI B paMKax MpPeUIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLNEN;

5) (¢hopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTU MCIIOJIb30BAHUSI HHCTPYMEHTOB
U TEXHUYECKUX CpEeJCTB HH(GOPMALMOHHBIX TEXHOJOTUH (KOMIBIOTEPOB U IPOTrPaMMHOIO
ofOecrieyeHHs)) KaK MHCTPYMEHTAJIbHON OCHOBBI DPa3BUTUS KOMMYHHMKATHUBHBIX U
MO03HABATEIbHBIX YHUBEPCATbHBIX YU€OHBIX J€HCTBHIA;

6) YMEHHE CO3/1aBaTh, IPUMEHITh U MpeoOpa30BbIBaTh 3HAKU U CUMBOJIBI, MOJIEIN U CXEMBbI
JUIS pellieHus] y4eOHbIX U MMO3HABATENbHBIX 3a/1a4;

7) yMEHHE HW3BJIEeKaTb HMHQOPMAIMI0 M3 pa3IWYHbIX HCTOYHUKOB (BKJIIOYash CpeICTBa
MaccoBOM HWH(pOpPMalKMK, KOMIAKT-IUCKA Yy4eOHOro HazHaueHus, pecypcbl MHTepHeTa),
cBOOOJTHO MOJIB30BATHCS CIIPABOYHOM JINTEPATYpOH, B TOM YHMCIIE U Ha 3JIEKTPOHHBIX HOCUTEJISIX,
co0Jr01aTh HOPMBI HHPOPMAITMOHHON H30MPATEIEHOCTH, ITUKH,

8) yMEHHE Ha TPAKTUKE MOJIb30BAThCS OCHOBHBIMU JIOTHUECKUMH TPUEMAMH, METOJIAMH
HaOIOACHUS, MOICTTUPOBAHUS, OOBICHEHHSI, pEIIEHUs TTPO0JIeM, TPOTHO3UPOBAHUS U JP;
9) YMEHHUE OpPraHW30BaTh CBOIO JKU3Hb B COOTBETCTBHH C INPEJCTABJICHUSMH O 3I0POBOM

o0Opa3e JXKWM3HM, TpaBax M OO0S3aHHOCTSAX TpaXIAHWHA, [EHHOCTSIX OBITHS, KYyIbTYphl |
COLIMAIIBHOTO B3aMMOICHCTBHSI,
10)  yMeHHWe BBINOJNHATH MO3HABATEIbHBIC W MPAKTHYSCKHE 3aJaHUs, B TOM YHCIIC
MIPOEKTHBIE;
11)  yMeHHe CaMOCTOSTENILHO M apryMEHTHPOBAHHO OIICHUBATh CBOM JICUCTBHS H JCHCTBHS
OJTHOKJIACCHUKOB, COJIEPKATEIbHO 000CHOBBIBASI MPABUIILHOCTh WIIH OIIMOOYHOCTh pe3yJbTara
U crioco0a JeHCTBUS, aJIeKBaTHO OLEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (hakTuaeckoro
WIH TIPEAINOIaracMoro pacxoja pecypcoB Ha pelleHUe 3a7adyM, a TAKKe CBOM BO3MOXKHOCTH B
JOCTHDKEHHUH LIEJIN OTIPEICIICHHON CII0KHOCTH;
12) yMeHue paboTarh B rpymmne — 3PQPEKTUBHO COTPYAHMYATh M B3aUMOJCHCTBOBATH Ha
OCHOBE KOOPJMHAIMK PA3JIMYHBIX MMO3UIUKN MPH BHIPAOOTKE OOIIETr0 PElICHHS B COBMECTHOM
NeSTENbHOCTH, CJYIIaTh MapTHEpa, (GOPMYJIMPOBATH W apryMEHTHPOBAaTh CBOE MHEHHE,
KOPPEKTHO OTCTaWBaTh CBOKO MO3HIIMIO M KOOPIUHHPOBATH €€ C MO3HIKEH MapTHEPOB, B TOM
YHCJIe B CUTYallMd CTOJIKHOBEHHSI MHTEPECOB; MPOIYKTUBHO pa3pemiarh KOH(PIUKTHI HA OCHOBE
yu€Ta WMHTEPECOB U TMO3MIMNA BCEX €ro yJacTHHKOB, MOWUCKA U OIICHKH ajlbTePHATHUBHBIX
CHoco00B pa3pelieHus: KOH(PIUKTOB.

IIpenmeTHbIMH  pe3yJbTATAMH OCBOEHHUS OCHOBHOW 00pa30BaTENbHON MPOrPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHusl SABISIOTCS:
1) (dhopMHpoBaHKE MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUI O BEIECTBaX,
WX TPEBpAlIEHUSAX MU MPAKTHUYECKOM NPUMEHEHUH; OBIAJCHHE MOHITUWHBIM ammnapaTtoM |
CUMBOJIMYECKUM SI3bIKOM XUMUWU;



2) O0CO3HAaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHUMHUYECKOM HayKM Kak o0jacTtu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUECKUX MPEBPALICHUN HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB KAaK OCHOBBI MHOTMX SIBJI€HMM JKMBOM W HEKUBOM NpPHUPOABI; YriayOlieHHe
IIPEACTABICHUN O MAaTEPUAJIbHOM €IMHCTBE MUDA;

3) OBJIQJICHUE OCHOBAMU XUMHUYECKOW TIpPaMOTHOCTU: CIIOCOOHOCTBIO aHAIM3UpPOBaTh U
0OBEKTHBHO OIEHMBAThH )KM3HEHHBIC CHTYalluH, CBSI3aHHBIC C XMMHUEH, HaBBIKAMH 0OE30MaCHOTO
oOpallleHUs C BELECTBAMH, UCIOJIb3YEMbIMU B MIOBCEAHEBHON KU3HU; YMEHHEM aHAJIU3UPOBATh
U ITUTAHUPOBATh SKOJIOTUYECKH O€30MacHOE IOBEACHHE B LENAX COCpeKCHUS 3I0POBBS H
OKpYKarollen Cpeibl;

4) dbopMupoBaHHEe YMEHHI YCTaHABIUBATh CBS3M MEXKIY pPEaTbHO HAOII0JaeMbIMH
XUMHUYECKUMH SBJICHUSMHU U IPOLECCAMMU, IPOUCXOAIIUMH B MUKPOMUPE, OOBSICHATh IPUUHHBI
MHOTOOOpa3usi BEIIECTB, 3aBUCHMOCTb HX CBONCTB OT COCTaBa W CTPOEHMsS, a TaKxKe
3aBUCHMOCTB ITIPUMEHEHUS BEIIECTB OT UX CBOWCTB

5) npuOOpEeTeHNEe ONbITa HCIOJB30BAHHUS PA3JIMYHBIX METOJOB W3Y4YCHHUS BEIECTB;
HaOIO/IeHUEe 3a WX TMPEBPALICHUSMH IIPH NPOBECHUHN HECIOKHBIX XUMHUYECKUX
SKCIEPUMEHTOB C MCIIOJIb30BaHUEM Ja00OPATOPHOro 000pyI0BaHUs U IPUOOPOB;

6) YMEHHE OKa3bIBaTh MEPBYIO MOMOIMIb TMPU OTPABICHUSIX, 0KOTAaX W JIPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU M TaOOPAaTOPHBIM 000PYJI0BAHUEM;

7) OBJaJIeHUe TpueMaMud paboTel ¢ HUHPOpMalMe XUMHUYECKOTO  COJIep>KaHus,

Mpe/ICTaBJIeHHONW B pa3HoOW (opme (B Buae Tekcra, Gopmyi, rpaduKoB, TaOJIUYHBIX AAHHBIX,
cxeMm, pororpaduii u ap.);

8) CO3/IaHMe OCHOBBI Ui (OPMHPOBaHHS HMHTEpeca K PACHIMPEHHIO W YIIIYOJCHHUIO
XAMUYECKUX 3HAHUW M BBIOOpA XMMHUHU Kak MPO(UIBHOTO MpenMeTa IpHu IMepexo/ie Ha CTyIeHb
cpenHero (mosHOTO) 0OmIero oOpa3oBaHMs, a B JajdbHEWIIEeM W B KauecTBe cdepbl CBOEH
NesITeNIbHOCTH;

9) dbopMupoBaHHE TpEACTABICHUN O 3HAYCHUM XUMUYECKOM HaykKd B peElIeHUU
COBPEMEHHBIX AIKOJIOTMUECKUX MpoOIeM, B TOM 4YHCIE B MPEIOTBPALICHUH TEXHOTCHHBIX U
IKOJIOTUYECKHUX KaTacTpod.

Conep:xanue y4eOHOro npeamera
8 knacc
Pazgen 1. OcHoBHble TOHATHS XUMUM (YPOBEHb  ATOMHO-MOJIEKYJISIPHBIX
npeacTaABJIeHU)

[Ipenmer xumuu. XHUMHUA Kak 4acTh €CTECTBO3HaHHUs. BellectBa M UX CBOMCTBA.
Meroapl TMO3HAHWS B XMUMHUU: HaONIOACHHE, SKcnepuMeHT. Ilpuembl Oe3omacHO paboThI C
obopynoBaHueM u BemecTBamMu. CTpOCHHE TIAMEHH.

Yuctele BemectBa H  cMecd. CrnocoObl OYKMCTKH  BEIIECTB: OTCTaMBAaHHE,
(bunpTpOBaHUE, BBIMMAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. OU3ndeckue 1 XUMHUYECKHE
SBJICHUA. XUMUYEeCKUe peakiuu. [Ipu3Haky XUMUYECKUX peakluid U YCIOBUS BO3HUKHOBEHUS
Y TEYEHUS XUMUYECKUX PEaAKIUH.

ATOMBI, MOJIEKYJIbI W HWOHBL BellectBa MOIEKYISIPHOTO W HEMOJIEKYISIPHOTO
crtpoenus. Kpucrammmdyeckue u amopdHbie BemecTBa. KpucTamnyeckue pemieTku: MOHHAs,
aTOMHasi M MOJIEKYJsIpHasi. 3aBUCUMOCTb CBOMCTB BEUIECTB OT THIIA KPUCTAJUIMYECKOU
pemiéTku. IIpocTeie U ciaoKHbIE BemiecTBa. XUMHUYECKUI 3JIeMEHT. MeTallibl 1 HEMEeTaJllbl.
Atomuas emuHmMiIa Macchkl. OTHOcCUTENbHAs aTOMHas Macca. S3pIK  XUMuH. 3HAKU
XUMHUYECKUX DJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BelIeCTBA. XHUMHUYECKHE (HOPMYIBI.
OTHOocuTeNnbHas MOJIEKYJsipHas Macca. KauecTBeHHBIM U KOJMYECTBEHHBII COCTaB BEIIECTBA.
Boruncnenuss mo xumudeckuM ¢opmyiaam. MaccoBas A0ds XUMHYECKOTO JJIEMEHTa B
CJI0’KHOM BEIIICCTBE.



BasieHTHOCTD XMMUYECKUX 53JIeMEHTOB. OrmpesesieHne BaJIGHTHOCTH 3JIEMEHTOB I1O
dbopmynam OuHapHbIX coenuHeHui. CocTaBieHWE XUMHUYECKHX (QopMyn OWHAPHBIX
COEMHEHUH 110 BAaJIEHTHOCTH.

ATOMHO — MOJIEKYJSIDHOE YyuY€HHE. 3aKOH COXpaHEHHUsi Macchl BeliecTB. JKu3Hb U
nesrenbHocTh M.B. JIoMoHOCOBa. XUMHYECKUE ypaBHEHUS. THUIBI XUMUYECKUX PEAKLIUN.

Kucnopon. Haxoxnaenne B mpupojne. llomydenwe kuciopoma B jgaboparopud U
MPOMBIIIIICHHOCTH. DU3HUECKHE M XUMHUYECKHE CBOMCTBA Kuciopoja. ['openne. OKCHIBL
[Ipumenenne kucnopoaa. Kpyrosopot kucioposaa B rpupoje. O30H, aJUIOTPONHUs KUCIOPOIa.
Bosayx u ero coctas. 3amura aTMOCHEPHOTO BO3AyXa OT 3arps3HEHU.

Bonopon. Haxoxnenune B mpupone. Illomydenwe Bomopoaa B J1abopaTopuu U
NpoMbIIUIEHHOCTH. Du3nueckue ¢ XUMHAYECKHE CBOMCTBA Bojopona. Bomopony —
BOCCTaHOBUTEIb. Mepbl 6€301acHOCTH Mpu padboTte ¢ BogopoaoM. [IpuMenenne Boopoaa.

Bona. Metozsl onpeienieHrs cocTaBa BOAbl — aHATU3 B CHHTe3. DU3nuecKue CBOWCTBa
BOJibl. Boja B nipupoie U crmocoObl €€ 0OYUCTKUA. Adpalusi BoAbl. XUMUYECKUE CBOWCTBA BOIBI.
[Ipumenenne Boapl. Boma — pactBopurens. PacTBopuMocTh BemecTs B Bojie. MaccoBast 10J1st
pPacTBOPEHHOTO BEIIECTBA.

KonunuectBennsie oTHOmIEHUS B Xxumuu. KommuectBo BemiectBa. Mosib. MossgpHas
Macca. 3akoH ABoraapo. MousipHbiii 00beM Ta30B. OTHOCHUTENBHAS IUIOTHOCTH Ta30B.
OObeMHBIE OTHOIICHHS Ta30B MPHU XUMUYECKUX PEaAKITUsX.

Baxneiimme kmacchl HEOpraHMUeCKuX coequHeHnit. OKCHIBI: COCTaB, KiIacCUpUKAITHSI.
OcHOBHBIE W KHCJIOTHBIE OKcHAbl. HomeHnkmatypa okcumoB. PHU3MYECKHE U XUMUUYECKHE
CBOMCTBA, MOJTYYCHHE ¥ IPUMEHEHUE OKCHJIOB.

I'mapokcunpr. Kmaccudukanmst rugpoxkcuaoB. OcuoBanus. Cocrtas. lllemoun u
HEpacTBOpUMBIE OCHOBaHMA. Homenkmarypa. ®Pusnyeckue W XMMHYECKHE CBOMCTBA
ocHoBaHui. Peaknus Helirpanu3anuu. [lonydeHue u npuMeHeHHe OoCHOBaHUH. AMGBOTEpHBIE
OKCHJIbI 1 TUAPOKCHIBI.

Kucnotel. CocraB. Knaccudukanms. Homenknarypa. dusmdeckne M XUMHYECKHE
CBOMCTBA KUCJIOT. BBITECHUTENBbHBIN psJl METAIIIOB.

Comu. CoctaB. Kmaccudpukanms. Homenkmarypa. Pdusmveckue CBOWCTBA COJICH.
PactBopuMocTh coneit B Bojge. XuUMHYECKHE CBOMCTBA coJieid. CroCOOBI MOTYYCHHS COJICH.
[Ipumenenue coiei.

['eneTnyeckas CBsI3b MEKy OCHOBHBIMU KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

JdemoncTpanun. O3HakomiieHne ¢ oOpa3laMu MPOCTBHIX U CJOKHBIX BEIIECTB.
CriocoObl OYHMCTKM BEIIECTB: KpUCTAIM3aLUs, JUCTUWULILMS, XpomaTtorpadus. OIBITHI,
MOATBEPKIAIOIIHE 3aKOH COXPAHEHUSI MACCHI BELIECTB.

[Tonyuenue u cobupanue KUCIOPOIa METOJJOM BBITECHEHUS BO3/IyXa U BObI.
Omnpenenenue cocraBa Bo3yxa. Konexkyus neghpmu, KamMeHHO20 yais U npOOyKmMos8 ux
nepepabomxku.

[Tonyuyenue Bogoponaa B annapare Kuna, npoBepka BoJopoJa Ha UACTOTY, TOPEHUE
BOJIOPO/JIa, COOMpaHue BOIOPOAa METOIOM BBITECHEHHS BO3yXa U BOJBI.

Awnanus Boasl. CHHTE3 BOIEL.
3HAaKOMCTBO ¢ 00pa3liaMu OKCHIOB, KUCIIOT, OCHOBaHM U colieil. HeliTpanuzanus
ENOYM KUCIOTOW B MPUCYTCTBUU WHIUKATOPA.

JlaGopaTopHble onbITHI. PaccMOTpeHne BEIecTB ¢ pa3InyHbIMU (PU3MUECKUMU
cBoiictBamu. Pa3nenenne cMecu ¢ momMoIpio MarauTta. [IpuMeps pU3nueckux 1 XUMHYIECKUX
sIBJCHUH. Peakunu, nutroCcTpUpyOUIME OCHOBHBIE TPU3HAKU XapaKTEPHBIX PEAKIINH.
Pasnoxxenne ocHoBHOro kapbonata meau (II). Peakuus 3amenieHuss Meiu xKemne3oMm.

O3zHakoMIieHHe ¢ 00pa3liaMu OKCHJIOB.

BzaumoneiictBue Bomopoaa ¢ okcuaom menu (II).

OnbIThL, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA KUCIOT, OCHOBaHUH.



IIpakTnuyeckune padoTsl

e [IpaBuina TeXxHUKH OE30MTACHOCTH MPU PabOTE B XUMUYECKOM KaOMHETe.
O3HakoMIIeHHE C JIab0PAaTOPHBIM 000PYAOBAHUEM.

e OuucTKa 3arpsA3HEHHON IOBAPEHHON COJIN.

o [IosryueHune u cBOMCTBA KUCIOPOAA

o [TonyyeHnue BOAOpOIa U U3YYEHUE €TO CBOMCTB.

o [IpuroroBnenue pacTBOpPOB COJIEN € OMPEACIEHHON MACCOBOM 0OJIEH
PacTBOPEHHOTO BEWIECTBA.

o Perenue skcniepuMeHTabHbIX 33a4 110 TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAUHEHUIN.

PacuyerHsblie 3a1aun:

Borunicnenue 0OTHOCUTENBHON MOJIEKYJIIPHOM Macchl BelllecTBa Mo (GopMylie.
Boruncnenue MaccoBoil 10J11 3JIEMEHTA B XUMUYECKOM COEIMHEHUH. Y CTAaHOBIIEHUE
npocreiniei popmyIbl BelecTBa o MacCOBBIM JI0JISIM JIEMEHTOB.

Haxoxnenne maccoBoi 101U paCTBOPEHHOTO BENMIECTBA B pacTBOPE. Boruncienue
Macchl paCTBOPEHHOIO BELIECTBA U BOABI JJIsl IPUTOTOBJIEHHS pacTBOpa ONpeeaEHHON

KOHICHTpAalru.

OObEMHBIE OTHOLIEHUS Ta30B MIPU XUMHUECKUX PEaKLUsX.

Boruncnenust o XMMHYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA
OJIHOTO M3 MPOAYKTOB PEAKIIMH 10 MacCe UCXOAHOTO BElIeCTBA, 00BEMY MIIM KOJTUYECTBY
BEIIECTBA, COJAECPIKAILIETO ONpeAeIEHHYIO IOJI0 TpUMecei.

Pasnean 2. Ileprnoanueckuil 3aK0H ¥ NePUOANYECKAs CHCTEMAa XUMHYECKUX
jemenToB /.M. Menaeseesa. Ctpoenue aroma.

[lepBpie MOMBITKH KIACCU(PHUKAIIMU XUMUYECKUX 31eMeHTOB. lloHaTme o rpymmax
CXOIHBIX JJIEMEHTOB. ECTECTBEHHbIE CEMENHCTBA IIEJIOYHBIX METAUIOB U TaJIOT€HOB.
bnaropoansie rasel. I[lepunoanueckuii 3axkon [[.M.MenaeneeBa. I[lepuoandeckas cucremMa Kak
€CTECTBEHHO — HAy4YHO€ KJacCu(PHUKalUsg XUMHUUYECKHX OJJIEMEHTOB. TalOnuunHas ¢opma
MpeICTaBiICHUs]  KJIAacCU(pUKAMU  XUMHUYECKMX  31eMeHTOB.  CTpykTypa  TaOJIuIbI
«Ilepuomuyeckast cucremMa xumuueckux anemeHToB JI.M. MenneneeBa» (kopoTkas ¢popma): A-
n b- rpynmel, nepuoabl. PU3MYECKUN CMBICI MOPSAJKOBOIO 3JIEMEHTA, HOMEpa NEPHOJa,
HOMepa IPYIIIbI (JUIs 3JIEMEHTOB A-TPYIIIN).

Crpoenue atoma: spo U 3MEKTpoHHas 00osiouka. COCTaB aTOMHBIX siJiep: MPOTOHBI U
HEUTpoHbl. M30TOmBI. 3apsii aTOMHOrO sApa, MacCoOBOE YHCIO, OTHOCHUTENIbHAs ATOMHAs
Macca. CoBpeMeHHas (GOpMyTUPOBKA MOHATHUS «XUMUUECKHI JIEMEHT.

DnexTpoHHas 000JI0UKAa aTOMa: MOHSITHE 00 HYHEPreTUYECKOM YPOBHE (DJIEKTPOHHOM
cioe), ero EMKOCTU. 3aloJIHEHHE 3JICKTPOHHBIX CJIOEB y aTOMOB JJIEMEHTOB IEPBOIO —
TpeTbero nepuoioB. CoBpeMeHHast OpMYITHPOBKA MEPHUOTUIECKOTO 3aKOHA.

3HaueHue nepuoanueckoro 3akoHa. Hayunble npoctmxkenus J[.M. Menzaeneesa:
WCIIPABIICHUE OTHOCUTEJIBHBIX ATOMHBIX MAacC, MPEACKA3aHHE CYILIECTBOBAHUSI HEOTKPBITHIX
3JIEMEHTOB, NEPECTAHOBKM XMMHUYECKUX 3JIEMEHTOB B MepHOaudecKod cucteme. JKu3Hb U
nestenbHOCTh .M. Menneneena.

JdeMoHcTpanum:

®u3nyeckue CBOMCTBA MIEIOYHBIX METAUIOB. B3anmmojaeicTBHE OKCHIOB HaTpHs,
Maraus, ¢ocdopa, ceppl € BOJOW, HCCIEIOBAHHE CBOWCTB TMOJYUYEHHBIX MPOIYKTOB.
BzaumopeiictBue Hatpus UM Kaiusa ¢ BogoM. Dusnueckue CBOMCTBA TaJIOTEHOB.
BsaumoseiicTBue antOMUHHS ¢ XJIOPOM, OpPOMOM U HOJIOM.

Pa3nen 3. CtpoeHnue BemecTsa.

DNEeKTPOOTPULIATENIBHOCTh XUMHUYECKUX 31€MEHTOB. OCHOBHBIE BHUABl XMMHUYECKOU
CBSI3U: KOBAJICHTHAs HEMOJIAPHAs, KOBAJICHTHAA MOJISIpHAsi, MOHHAs. BalneHTHOCTh 3JIEMEHTOB B



cBeTe OJJEeKTpoHHOM Teopun. CreneHb okucieHus. IIpaBuiia ompeneneHus CTENEHEH
OKHUCIICHUS JIEMEHTOB.

JdemoHncTpaumnu:

ComnocraBnenne (PU3UKO-XUMUYECKHUX CBOWCTB COCIUHEHUH C KOBAICHTHBIMH U
MOHHBIMU CBS3SIMU.

9 kJacc.
Pa3nen 1. MHoroo0pasue XuMHuYeCKMX peaKknuid.

Knaccudukanuss XAMHUYECKUX PEAKIMi: pEaKluyd COCOUHCHHS, PAa3JIOKCHUS,
3aMmemieHus, oOmeHa.  OKHCIIMTEIBHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKHUCIUTEIb,
BOCCTAaHOBUTEIb, TIPOLIECCHI OKHUCICHUS M BoccTaHOBieHUS. CoOCTaBieHUE YypaBHEHUM
OKHCITUTEIHHO -BOCCTAHOBUTENBHBIX PEAKIIMM C MOMOIIIBIO METO/1a AIEKTPOHHOTO OajaHca.

TeroBble A3PPEKTh XUMHUUYECKUX pEaAKIUil. DK30TEPMUYECKHE U SHIOTEPMHUYECKHE
peakuuu. TepMOXUMUYECKUE YpaBHEHHS. PacyeTsl o TEPMOXUMUYECKUM YPABHEHUSIM.

CkopocTh XUMHUYECKHX peakiuil. DakTophl, BIUSIONIUE HA CKOPOCTh XHUMHUYECKTX
peakuuii. [leppoHavanbHOE MPEACTABICHUE O KaTAIU3E.

O6parumsie peakuun. [lIoHATHE 0 XUMHYECKOM PaBHOBECHH.

XUMHUYECKUE PEAKIIUU B BOJHBIX PACTBOpaX. DIEKTPOJHUTHI U HEDIEKTPOIUTHI. MOHEL.
Katnonsl u anuwoHbl. [udpamnas meopus pacmeopog. DNEKTPOIUTHYECKAsT IAUCCOIMALIHS
KHCJIOT, OCHOBaHWN W cosieil. CnaOble W CUJIbHBIE AJIEKTPOJUTHL. CTEneHb TUCCOIMAITUY.
Crenenp auccormaruu. Peaknmuum moHHOTO OOMEHA. YCIIOBHSI TEUYECHHS PEAKIU HMOHHOTO
oOmeHa 70 KOHITa. XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTUHECHHUH B
CBETEC TMpPEJCTaBICHUNA 00  DIEKTPOJMTHYECKOM  JTUCCONMAIMA U  OKHUCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX peakiuid. [louamue o euoponuze conetl.

JdemoHncTpaumnu:

[Tpumepsl 5K30- ¥ SHIOTEPMUUECKUX PEAKIIHIM.

B3aumopelictBue 1IMHKAa C COJITHOM W YKCYCHOWM KucioToW. B3aummopeiicTBue
rpaHyJUPOBAHHOTO IIMHKA U [IMHKOBOM MBUIH C COJSTHOW KHUCIOTOM.

B3aunmopeticteue okcuma menu (I) ¢ cepHOM KHCIOTOW pa3HOW KOHIICHTPAIMH TIPH
pa3HbIX TEMIIEpaTypax.

l'openue yris B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

['opeHue cepsl B pacIiaBIe€HHOM CeUTpeE.

HcnbiTaHne pacTBOPOB BEIIECTB HA 3JIEKTPUUYECKYIO TPOBOIUMOCTb.

JIBU)KEHNE NOHOB B AJIEKTPUUECKOM MOJIE.

IIpakTuyeckue padboTbi:

WN3yuenue BIUsAHMS YCIOBUM IPOBEICHUS] XUMUUECKON PEAKLIUU Ha €€ CKOPOCTbh.

Pemenue sxcriepuMeHTaIbHbBIX 33/1a4 10 Teme «CBOMCTBA KUCIIOT, COJIEH 1 OCHOBAHMI
KaK 3JIEKTPOJIUTOB

JlaGopaTopHble ONBITHI:

Peakuuu o6MeHa Mex 1y pacTBOpPaMHU AJIEKTPOJIUTOB

Pacuyernblie 3a1aun: Boruucnenus no TepMOXUMHUUECKUM YPABHEHUSM PEaKLUM.

Pa3znes 2. Muoroo0pasue BenecTs.

Hemeramnel. 'anorensl. IlonoxeHue B NEpUOAMYECKONW CUCTEME XUMHUYECKHUX
3JIEMEHTOB, CTpOE€HHE MX aroMmoB. HaxoxxnaeHue B mpupoge. Pusznyeckue M XUMHUYECKUE
cBoiicTBa TrasoreHoB. llomydyeHne W mnpuUMEHEHHE TaloreHoB. Xiop. Pusznueckue u
XUMUYECKUE cBOMcTBa xyopa. IIpumenenue xmopa. Xnoposoxopon. dusuyeckue CBONCTBA.
[Tonyyenue. CongnHass kucinotra u €€ coinu. KauecTBeHHass peakuusi Ha XJIOPHUI-HOHBI.
PacnioznaBanue xaopuaoB, OpOMHUI0B, HOIUIOB.

Kucnopon u cepa. Ilonoxenne kucnopoaa u cepsl B [ICX3, ctpoeHue ux aToMoB.
Cepa. Amnotponusi cepbl. Puznueckre U XUMHUECKHE CBOMcTBAa. HaxoxkneHue B mpupoie.
[Ipumenenne ceprl. CepoBopopona. CepoBomopoaHas KuUciIoTa M ee cojid. KadecTBeHHas
peakius Ha cynbdua-uonel. Oxcun cepel (IV). @usnueckue M XUMUYECKHE CBOWCTBA.

10



[Tpumenenne. CepHucTasi KucioTa U ee conu. KadecTBeHHast peakuusi Ha CyJIb()UT-HOHBI.
Oxcun cepot  (VI). Cepnas kucimora. XUMHYECKHE CBOWCTBA pa30aBIICHHOW W
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHL. KauecTBeHHass peaknust Ha  Cylib(ar-HOHBI.
XUMHUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE MOJYYCHUSI CEPHOU KUCIOTHI B IPOMBIILJICHHOCTH.
[IpuMeHeHne CepHOM KUCIIOTBI.

Aot u ocdop. [Tomoxenne azora u pochopa B [ICXD, crpoeHne ux aToMoOB. A30T,
¢dusnyuecKkue W XWMHYECKHE CBOWCTBA, IMOJIydeHHE W TNpuUMeHeHue. KpyroBopor aszoTa B
npupoae. AMMHAK: (U3HUYECKUE U XMMHUYECKHE CBOMCTBA, MOJydeHHEe M npuMeHeHue. Conn
aMMOHHUA. A30THasi KHCJIOTa U €€ CBOMCTBA. OKHCIMTENIbHBIE CBOMCTBA a30THOM KHCIIOTHI.
[Tonyyenue a30THOW KHUCIOTHI B JiabopaTtopuu. XUMUYECKUE PEAKIUH, JIEKallUue B OCHOBE
MOJYyYeHHUs] a30THOM KHUCJIOTHI B MPOMBINIUIEHHOCTH. [IpumeHenue a3otHoi kucioTel. Cosn
A30THOM KUCIIOTHI U UX MPUMEHEHHE. A30THBIE yI0OpEHHS.

®ochop. Amnorponus Qochopa. dusnueckue U XUMHUYECKHE CBOMCTBa (hocdopa.
Oxkcun pochopa (V). Oprodocdopnas kucnota u ee cor. DochopHbie y1oOpeHus.

VYranepon u xpemuuil. Ilonmoxxenue yrinepoma m kpemuust B [ICXD, ctpoeHue ux
aToMOB. YriepoAd. Amiotponus yriepoaa. @usndeckue M XMMHYECKHE CBOWCTBA yriepoJa.
Ancopbuumsi. VYrapHelif ra3, cBoiicTBa U (IU3MOJOTMYECKOE JACWCTBHE HA OPraHU3M.
VYrnekucnslii Ta3. YrosibHas KUciIoTa U ee coyin. KauecTBeHHbIE peakliui Ha KapOOHAT-HOHBI.
KpyrosopoT yraepozaa B npupoje. Opranudeckue COeJMHEHHs! YTraepoa.

Kpemuuii. Oxcua kpemuus (4). Kpemuuenas kucnota u ee conu. Cmexno. Llemenm.

Mertamnel. [lTonoxxenune metamioB B [ICXD J[.M.MenneneeBa, CTpoeHHE MX aTOMOB.
Merannuueckass cBsi3b. DHU3WYECKHME CBOMCTBA METAUIOB. PsJ aKTHBHOCTHM METaJUIOB.
Xumuyeckue cBoiicTBa MetamioB. OOmIre crnocoOsl nomydyeHus MetamuioB. CrutaBsl METaJJIOB.

Hlenoynsle Meramwibl. llojo)keHHe MIENOYHBIX METANIOB B IEPUOJAMYECKON CHCTEME,
cTpoeHne ux aroMoB. HaxoxxneHwe B mnpupoje. MarHuil W KalnblMi, WX Ba)KHEWUIIHE
coenuHeHus. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

Amomunnii. [lonoxkeHue aTlOMUHUA B IEPUOANYECKON CUCTEME, CTPOCHUE €r0 aToMa.
Haxoxnenue B mpupojge. ®usznueckne 1 XUMUYECKHE CBOMCTBA alfOMHUHHSA. AM(OTEPHOCTH
OKCH/JIa ¥l THIPOKCUJA ATFOMUHUSA.

Kenezo. Ilomoxenue »xeneza B NEPUOJUYECKOM CHUCTEME, CTPOEHHE €ro aroMma.
Haxoxnenune B mnpupozae. dusznueckne M XMMHUYECKHE CBOWCTBa Xkene3a. Baxneimue
COCTMHECHUS JKeJIe3a: OKCUIbI, Tuapokcuabl u cosm xene3a (II) u xxenesza (I11). KauecTBenHbie
peakyy Ha UOHBI.

JdemoncTpaumnu:

Pu3nuecKre CBOMCTBA IAJIOT€HOB.

[TonyyeHnue xJI0pOBOIOPOJA U PACTBOPEHUE €O B BOJIE.

AnnotponHsie Moaupukanuu cepbl. OOpasibl IPUPOAHBIX CYIb(UIOB U CYIb(HaTOB.

[Tonyuenue amMmmMuaka M ero pactBopeHue B Boje. O3HakoMieHHEe C oOpa3namu
MIPUPOIHBIX HUTPATOB, ochaToB

Mopnenu KpUCTaJUIMYECKUX PEmIETOK anMasa U rpadura. 3HAKOMCTBO ¢ oOpa3namu
MIPUPOJIHBIX KAPOOHATOB U CHUIIMKATOB

3HaKOMCTBO C OOpasllaMH BaXXHEHIIUX COEAMHEHUN HATpUA, Kajus, MNPUPOIHBIX

COCIMHEHUN KaJblUs, pylaMU JKeJe3a, COCIMHEHUSIMU aTOMHHUS. BsaumoneilicTBue
LIEJIOYHBIX, IIEOYHO3EMENIbHBIX METaVIOB M alOMUHHS ¢ BoAOW. C)KUraHuwe jxeine3a B
KHCIIOPOJIE U XJIOpE.

IIpakTnyeckune padoThbI:

[Tony4eHue COJIAHON KUCIIOTHI U U3y4EHUE €€ CBOMCTB.

Pemrenne skcnepuMeHTaNIBHBIX 3a7a4 110 TeMe «Kuciaopona u cepay

[Tonyyenue amMuaka U U3y4€HUE €T0 CBOMCTB.

[Momyuenne oxcuma yrimepoma (IV) um wusydenwe ero cBoiicTB. PacmosnaBanue
KapOOHATOB.
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Perienne skcriepuMeHTANIbHBIX 3a7a4 10 TeMe «MeTasulbl U UX COCTUHCHUS.
JlabopaTopHbIe ONBITHI:

BriTecHeHue rajorenaMu Jpyr Apyra U3 pacTBOPOB UX COCAMHEHHIA.

KauectBennsie peakuuu cynbhua-, cyab(uT- U cyibdar- HOHOB B pacTBOPE.
O3zHakomIieHHE ¢ 00pa3laMu cepbl U €€ MPUPOTHBIMU COCTUHEHUSMHU.
B3anmopeicTBue cosieii aMMOHHUSI CO IIETOYAMMU.

KauectBennsie peakiuy Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHast peakuus Ha yrJI€KUCIIbIN ras3.

Nzyuenne oOpa3noB MeTayuioB. B3amMoneiicTBHe METaZIOB C pPacTBOpPaMU COJICH.
O3HakoMJIEHHE CO CBOWMCTBAMU U TPEBpPALICHUSMH KapOOHATOB M THAPOKAPOOHATOB.
[Tonyyenue ruapokcHa AIIOMUHUS U B3aUMOJICUCTBHE €ro C KHUCIOTaMH M IIEJIOYaMHU.
KauecTBeHHbIe peakuuyu Ha HoHbI Fe?" u Fe3*

Pacuernble 3agaum:

Brrluucnenust mo XuMUYECKUM ypaBHEHHSIM MaccChl, 00bEMa MM KOJMYECTBAa BEIIECTBA
OJIHOTO W3 MPOJYKTOB PEaKIHUU 0 Macce HMCXOJHOTO BEIIeCTBa, 00bEMY WM KOJUYECTBY
BEIIECTBA, COAEPKAILIEr0 ONPEACTEHHYIO IO MPUMECEH.

Pa3nen 3. Kparkuii 0630p BaskHeilIIMX OpraHu4ecKUX BellecTB.

[Ipeamer opranmdeckoil xumuu. HeopraHnueckne M OPraHMYECKHE COCOUHEHUS.
VYrnepon — ocHoBa ku3HM Ha 3emuile. OCOOEHHOCTH CTpOEHHS aToMa yriepoja B
OPraHUYECKUX COCTMHECHHUSIX.

VYraesonopoasl. IlpenenbHbie yriaeBoaopoasl. MeTaH, 3TaH, MpONaH — MPOCTEHIINE
MPEJICTAaBUTENN TPEAETIbHBIX YraeBOAOpPOoJa0B. CTpyKTypHble (GOPMYJbl YIIeBOAOPOIOB.
['oMonoruueckuii psig NpeaeabHbIX YriieBoAOpo0B. ['omonoru. duzndeckue 1 XUMUYECKUE
CBOWCTBA TpPENEIbHBIX YIJIEBOJOPOAOB. Peaknmu ropeHust m 3amemnieHus. HaxoxiaeHue B
MIPUPOJIE MPEAEIBHBIX YIIIEBOAOPOI0B. [Ipmenenne meraHa.

HenpenenbHubie yriieBomopobl. OTHUIICHOBBIM PsJi HENPENEIbHBIX YIIJIEBOIOPOJIOB.
OtuneH. Pu3nyecKre U XUMHUYECKHE CBOMCTBA ITUIICHA.

ALIETUJICHOBBIN psii HEMPEAEIbHBIX YIIE€BOAOPOI0B. AlleTriieH. CBOMCTBA alleTHIICHA.
[IpumeHneHue aneTuaeHa.

[IpousBomueie  yrieBogoponoB. Kparkuit 0030p oOpraHMyeckux COEAMHEHUM:
OJIHOATOMHBIE CIUPTHI, KAPOOHOBBIE KHCIOTHI, CIOXKHbBIE JPHUPBI, KHUPBI, YIJIEBOJIBI,
aMUHOKHCIIOTHI, 6e7Kku. Ponib 6eKOoB B opranusme.

[lonaTre 0 BBICOKOMOJEKYISIpHBIX BemiecTBax. CTpyKTypa NOJHUMEpPOB: MOHOMED,
MOJIMMEDP, CTPYKTYpPHOE 3BEHO, CTENEHb MoJuMepu3auuu. [lonusTuieH, NOJUIPONUIIEH,
MOJIMBUHUIXIIOPH/I.

JdemoncTpaumnu:

Mogenun MoONEKya OpraHMYECKUX COEOUHEHUuM. [opeHuwe yriaeBoaopojoB U
oOHapy)XeHHe NpPOAYKTOB uX ropenusi. KauecTBeHHas peakiuss Ha dSTuwieH. [lomydenue
3TUJICHA.

PactBopenue stunoBoro cnvpra B Bojie. PacTBopeHue rauuepuHa B BOJE.

[lonyyenne u cBOMCTBA YKCYCHOW KHUCIOTHL. lccienoBaHue CBOMCTB —KUPOB:
PacTBOPUMOCTH B BOJIE U OPraHUYECKUX PACTBOPUTEIISAX.

KauecTtBeHHBIE peakiMy Ha IIF0KO3Yy U Kpaxmall.

OzHakomyieHHe ¢ oOpasllaMH W3JAEIUH M3 TOJMATHICHA, MOJUIIPONUICHA,

MOJIMBUHUIIXIIOPH/IA.

IInanupyemMble pe3yJbTaTbl H3yYeHUs] Y1€OHOI0 peaMeTa «Xumus»

OcHOBHbBIC IOHATHSI XUMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeACTABJICHUMH)
BeInycKHUK Hayuumca:
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. ONNCKHIBATL CBOMCTBA TBCPABIX, KUIKUX, FﬂSOOGp&SHBIX BCIICCTB, BBIACIAA HX
CYIICCTBCHHBIC IIPHU3HAKH,

. XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWCTBaM, YCTaHABJIMBATH
MIPUYUHHO-CJICJICTBEHHBIE CBA3U MEX/1Y JAHHBIMH XapaKTEPUCTUKAMH BEIECTBA;
. pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TOHSATHUNA: aToOM, MOJIEKYJIa, XUMUYECKUU

3JIEMEHT, TPOCTOE BELIECTBO, CIIOAKHOE BEMIECTBO, BAJICHTHOCTD, UCIIOJIb3Ysl 3HAKOBYKD CHCTEMY
XUMHH,

. n300pakaTh COCTaB NPOCTEHIINX BEIIECTB C TIOMOLIbI0 XUMHUYECKUX (GOpPMYI H
CYIIHOCTb XMMUYECKUX PEAKIUHI C IOMOIIBI0 XUMAYECKUX YPAaBHEHUM;

. BBIYUCIIATE OTHOCHTEIIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, a TaKKe
MacCOBYIO JOJIIO XMMHYECKOIO JJIEMEHTA B COCAUHCHUIX;

. CPaBHUBATH I10 COCTaBY OKCHU/bI, OCHOBAHUS, KUCIIOTHI, COJIU;

. KJIAaCCU(UIIMPOBATH OKCUIbI 1 OCHOBAHUS 110 CBOWCTBAM, KUCJIOTHI M COJIU — 10 COCTaBY;
. ONMCHIBAaTh COCTaB, CBOWCTBA M 3Hau€HUE (B MPUPOJE U NMPAKTUYECKOH JesTeNbHOCTU
4eJI0BEeKa) IMPOCTHIX BEIECTB — KUCJIOPOJ1a ¥ BOAOPO/Ia;

. JaBaTh CPAaBHUTENIBHYIO XapaKTEPUCTUKY XUMHUYECKHMX OJJIEMEHTOB M BaXXKHEHIIMX
COECIMHEHUH €CTECTBEHHBIX CEMEMCTB IIEJIOYHBIX METAJLUIOB U IFAJIOT€HOB;

. 10JIb30BaThCsl Ja00PATOPHBIM 000PYIOBaHUEM U XUMHUECKOH MOCYI01;

. MIPOBOJUTH HECJIOKHbIE XUMUYECKHE OIBITHl U HAONIOJIEHUSI 332 U3MEHEHHEM CBOMCTB

BEIIECTB B MpOIECCE WX MPEBPALICHHIA; COOMIOAATh TMpaBWJIa TEXHUKH O€301MacCHOCTH TpH
MIPOBEACHUHN HAOJIOICHUIA U OTIBITOB;

[ Ppas3iinvdaTh SKCIICPUMCHTAJIIBHO KHUCJIOThHI U IICJIOYH, IMOJIb3YyACh HHANKATOPpaMH; OCO3HATDh
HEO0OXOMMOCTH COOJIOICHUST Mep 0€30TIaCHOCTH MTPU OOPAIIEHUH C KUCIOTAMH | IeJI0YaMH.
BbINYCKHUK ROYYUM 603MOHCHOCHb HAYUUMbCA .

. 2PAMOMHO 0OPAWAMbCA C BEeCmEAMU 8 NOBCEOHEBHOL HCUZHU,

. 0CO3HaBamMb  HeobXo0UMOCmb  COONOEHUsT NPABUNL  IKON02UYeCKU  0Oe30NacHO20
Nn0BeOeHUsl 8 OKPYICaouell NPUpoOHoU cpeoe;

. NOHUMAMb CMBICL U HE0OX0OUMOCMb COONO0EHUs NPeOnUcanull, npeoracaemvlx 6
UHCIMPYKYUSIX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XumMuu U 0p.;

. UCNONb308aMb  NPUOOPEMeHHble  KIIOYeble  KOMNEMEeHMHOCMU NpU  BbINOJHEeHUU

UCCE008AMENCKUX NPOEKMO8 NO U3VUEHUI) CEOUCMS, CHOCOD08 NONYUeHUs U PACHO3HABAHUS
sewecms;

. Pazeusamsv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YSL CPeOCmed YCMHO20 U
NUCbMEHHO20 00UeHUs, NPOAGIsMb 2OMOBHOCHb K YBANCEHUN) UHOU MOYKU 3PeHusi npu
00CYIAHCOeHUU Pe3YIbMAMO8 8bINOIHEHHOU pabombl;

. 00bLEKMUBHO OYEHUBAMb UHDOPMAYUIO O Bewecmsax U XUMUYECKUX Npoyeccax,
KPUMUu4ecky OMHOCUMbCA K NCeBOOHAYYHOU UHpopmayuu, HedoOpocosecmHuoll pexiame,
Kacaroweics UCnoIb308aHUs. PA3TUYHBIX 6EUeCE.

Ilepuoauyeckuii 3aK0H M NePpUOANYECKAS] CHCTeMa XUMHU4YecKkuXx djemenToB JI.U.
MenaeneeBa. CTpoeHue BemecTBa.
BrInycKkHUK Hayuumces:
o KJIacCU(PUITUPOBaTh XWMHYECKHE OJJIEMEHTHl Ha METaUlbl, HEMETAJUIbl, JJIEMEHTHI,
OKCHUJBI M THUAPOKCUABI KOTOPBIX aM(OTEPHBI, U UHEPTHBIE AIIEMEHTHI (Ta3bl) AT OCO3HAHUS
Ba)>XHOCTH YIIOPSAJIOYEHHOCTH HAyYHbIX 3HAHUN;

. pacKpbIBaTh CMbICH Iepuoaudeckoro 3akona JI.M. Menneneesa;

. ONMCBIBATD U XapakTepu3oBaThb TaONMU4YHYI0 (GOpMy MEpUOIUYECKON CHCTEMBI
XUMHUYECKUX DIIEMEHTOB;

. XapaKTEepU30BaTh COCTaB ATOMHBIX sJ€p M PaCIpPEIeICHUE YHUCIa DIEKTPOHOB II0

QJICKTPOHHBIM CJIOSIM daTOMOB XHUMHUUYCCKHUX 3JJICMCHTOB MAJIbIX TICPUOJAOB HepHOHquCKOﬁ
CHUCTCMBI, a4 TAK)XKEC KaJIUud U KaJIbIIUA,
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. pa3nyaTh BUJIbI XUMHUYECKOW CBSI3U: HOHHYIO, KOBAJECHTHYIO IOJIIPHYIO, KOBAJICHTHYIO
HENOJIAPHYIO U METAJINYECKYIO;

. M300paxaTh DIEKTPOHHBIC (HOPMYIBI BEIIECTB, OOPA30BAHHBIX XMMHYECKHUMH CBSI3IMU
pa3HoOro BUA;

. BBISBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTBA OT CTPOCHHS €r0 KPUCTALTNYECKON PEIIeTKH
(MOHHOM, aTOMHOM, MOJICKYJISIPHOM, METAINTUUECKOM);

. XapaKTEepU30BaTh XUMHUYECKUE DJIEMEHTHl M WX COCAMHEHHUS Ha OCHOBE IOJIOKEHUS
AJIEMEHTOB B MIEPUOIUYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS UX aTOMOB;

. OTUCHIBATh OCHOBHBIE TPeAnochuiku OTKpbiTUs J.M. MeHnneneeBbIM MEpUOANIECKOTO

3aKOHA W TIEPUOJUYECKON CHUCTEMbl XMMHUUYECKHX JJIEMEHTOB M MHOTOOOpa3HYI0 HAYYHYIO
JIEATEIIbBHOCTh YYEHOTO;

o XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYCHHUE MEPHOINYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBbI XUMHYECKUX AemMeHToB .M. MeHeneena;
. OCO3HABaTh HAy4YHBIE OTKPBITHS KaK pPE3yJabTaT JIMTEIbHBIX HAOJIOJEHUM, OTBITOB,

Hay4YHOU ITOJIEMUKH, ITPEOIOTIEHUS TPYAHOCTEW U COMHEHHM.
BbINyCKHUK noiyuum 603MO0MCHOCIb HAYUUMbCA

. 0CO3HABAMb 3HAYEHUe MeopPemudeckux 3HAHUU 01 NPAKMU4eckou OesimenbHOCmu
yenosexa,

. onucvl8amy U3yueHHvle 00BEeKmvl KAK CUCMeMbl, HPUMEHSS JNO0SUKY CUCHEMHO20
amanusa;

. NPUMEHAMb  3HAHUA O 3AKOHOMEPHOCMAX NEePpUOOUHeCKOU CUCMeMbl XUMUYECKUX
91eMEHMO8 01 00BACHEHUS. U NPe0BUOEHUSL CEOLICIE KOHKPEMHbIX 6eUlecme;

. paseueamsv UHGOPMAYUOHHYIO KOMIEMEHMHOCMb NOCPeOCm8oM Y2ayOenus 3HaHui oo

UCMOpUY CMAHOBAEHUS XUMUYECKOU HAYKU, ee OCHOBHbIX NOHAMULL, NePUOOUYECKO20 3aKOHA KAK
00HO20 U3 BANCHELUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U
MexXHUKU.

MHoroo0pa3ue XUuMH4YeCKNX pPeaKkIMi.
BoinyckHUK Hayuumces:

. OOBACHATH CYTb XUMHUYCCKUX MMPOLECCOB;
. Ha3bIBaTh IMIPU3HAKU U YCJIOBUSA NPOTECKAHUA XUMHUYCCKUX peaKHHfI;
. yYCTaHaBJIMBATb IMPHHAIJICKHOCTD XUMHWYECKOH p€akinun K OIPCACICHHOMY THUITY IIO

OJTHOMY U3 KJIaCCU(PUITMPOBAHHBIX IPU3HAKOB:

1) Mo 4yucitly M cOCTaBy UCXOJHBIX BEUIECTB M NPOAYKTOB PEaKIUU (PEaKIUU COCIUHCHHS,
paslIoKEHUs, 3aMEIICHUS] U OOMEHA);

2) 1O BBIACICHHIO WJIM TIOTJIONICHHIO TEIJIOTHI  (PEakuuu  SK30TEPMUYECKUE H
SHJIOTEPMHUYECKUE);

3) 1m0 W3MCHEHHUIO CTCTICHEH OKHUCICHHS XHUMHUYECKHX JJIEMEHTOB  (OKUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIC PEAKIINH);

4) mo obpaTuMoCTH TIporiecca (peakuu 0OpaTUMbIE U HEOOpPaTUMBIE);

. Ha3bIBATb (baKTOpr, BJIMAIOIIHUEC HAa CKOPOCTb XUMHNYCCKUX peaKHHﬁ;
. Ha3bIBATb (baKTOpr, BJIMAIOIHUEC HA CMCIICHHUC XUMHWYCCKOI'O PABHOBCCHUSI;
. COCTaBJISITb YpaBHCHUSA BHCKTpOHHTquCKOﬁ Jucconnanmum KuCIOT, menoqeﬁ, COHCﬁ;

IIOJIHBIC W COKpAIICHHBIC HOHHBIC YpPABHCHUS peaKHI/Iﬁ O6MCH8.; YpaBHCHUS OKHCIIMTCIBHO -
BOCCTAaHOBHUTCIBHBIX peaKHHﬁ;

. MPOTHO3UPOBATH ITPOAYKTBI XUMHWYCCKUX peaKI_II/Iﬁ 1o (I)opMynaM / Ha3BaHUSIM HCXOOHBIX
BCIICCTB; ONPCACIIATL NUCXOJHBIC BEIICCTBA I10 (bopMynaM / Ha3BaHUAM MMPOAYKTOB pCAKINH,

. COCTaBJIATHb YPAaBHCHUA peaKI_II/II\/’I, COOTBCTCTBYIOIIUX MTOCIICAOBATCIBHOCTH (((I_ICHO‘-IKC»)
HpeBpaH_ICHI/Iﬁ HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB;

. BBIABJIATE B MPOLECCE ISKCIICPUMCHTA MNPU3HAKHU, CBUIACTCIBLCTBYIOLIHMEC O IHNPOTCKAHUUN
XUMHUYECKOM pCaKkuunu;

. TOTOBUTBH PACTBOPHI C OHpeHCHCHHOﬁ MacCOBOH AoJieit PAaCTBOPCHHOI'O BCIICCTBA,
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. OIPENENATh XapaKTEP CpPelbl BOAHBIX PACTBOPOB KHUCIOT MU IIEJOYEH IO WU3MEHEHHIO
OKpAaCKU MHJIMKAaTOPOB;

. MPOBOJIUTHh KAYECTBEHHBIE PEAKLIHH, MOATBEPKIAIOIINE HATUYME B BOJAHBIX PacTBOpPaX
BEIIECTB OTAEIbHBIX KATHOHOB U AHUOHOB.

BBINYCKHUK nOAy4un 603M0MCHOCHIb HAYYUMbCA .

. COCMassAms MOJEKYIAApHble U NOJIHble UOHHbIE YPAGHEHUS NO COKPAUWEHHBLIM UOHHLIM
VPASHEHUAM,

. npuUBOOUMb NpUMepbl  Peaxkyuii, NOOMEEPHCOAIOWUX CYUJeCMBO8AHUE B3AUMOCEAZU
MedHcOy OCHOBHBIMU KIACCAMU HEOP2SAHUYECKUX Geuiecms,

. NPOCHO3UPOBAMYb  Pe3VIbMAmMbl  8030€UCMEUs.  PA3IUYHBIX (DAKMOPO8 HA CKOPOCHb
XUMUYECKOU peaxkyuu,

. NPOCHO3UPOBAMb  pe3yIbMamel  8030€UCMEUsl PA3IUYHBIX (AKMOpPo8 Ha cMeujeHue

XUMUYECKO20 PABHOBECUS.
MHuorooopa3ue BemecTs.
BoInycKHUK Hayuumcea:

. ONPENENATh MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB K OJIHOMY W3 H3YYECHHBIX
KJIACCOB/TPYIII: METAJUTbI M HEMETAILIIBI, OKCUJIbI, OCHOBAHUS, KHCIIOTHI, COJIH;

. COCTaBJISATh (POPMYITBI BEMIECTB MO UX HA3BAHUSIM;

. ONPENENATh BAJICHTHOCTD U CTETIEHb OKUCIICHUS AJIEMEHTOB B BEIIECTBAX;

. COCTaBJATh (OPMYJIBI HEOPTaHWYECKUX COCIWHEHUW IO BAJICHTHOCTAM W CTEIEHSIM

OKHUCJICHUS JJIEMEHTOB, a4 TaAKKE sapsulaM HOHOB, y1<a3aHHBIM B Ta6m/1ue paCTBOpI/IMOCTI/I KHUCJIOT,
OCHOBAHHI U COJIEH;

[ 00BACHITH 3aKOHOMEPHOCTU W3MCHCHUSA (1)I/I3I/II-IGCKI/IX U XVUMHYECKUX CBOMCTB IMPOCTBIX
BCIICCTB U UX BBICHINX OKCHU/IOB, O6paSOBaHHBIX SJIEMEHTAMU BTOPOI'0 U TPETHETO MMEPUOJIOB,

. Ha3bIBaTh OOIINE XMMHYECKHE CBOMCTBA, XapaKTepPHBIE ISl TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.

. Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepPHBIE ISl KAKIOTO KJIacca BEIIeCTB;

. NPUBOAWTH  TPHUMEPHl  PEaKlWid, TMOATBEPKIAIONUX  XUMHUYECKHE  CBOMCTBA
HEOPraHUYECKUX BEIIECTB: OKCHJIOB, KHCIIOT, OCHOBAaHHI U COJICH;

. OTIPENIENATh BEIIECTBO — OKHCIIUTENb U BEIIECTBO — BOCCTAHOBUTENb B OKUCIHTEIBHO —
BOCCTaHOBHTEIIBHBIX PEAKIIHIX;

. COCTaBJIATH MJICKTPOHHBIH OaJlaHC MO MPEUIOKEHHBIM CXEMaM PEaKIIHi;

. MIPOBOJIUTH JTA0OPATOPHBIC OTBITHI, MOTBEPHKIAIONINE XUMHUECKIUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEIIECTB;

. MPOBOJIUTH JTA0OPATOPHBIE OMBITHI IO TMOJYYCHHIO W COOMpAHHMIO Ta3000pa3HBIX

BEIIECTB: BOJIOPOJA, KHUCIOPOJA, VIVIEKUCIOTO Ta3a, aMMHaKa; COCTaBISATh ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUH.

BbINyCKHHUK MOJIYYHT 603MOHCHOCHb HAYUUMIbCA:

* 2PAMOMHO 0OPAUAMBCIL C BEULECMBAMU 8 NOBCEOHEGHOU HCUZHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOEHUS. NPABUL IKONO2UUECKU DE30NACHO20 NOBEOECHUS 8
OKpydicaroweli nNpupooHoll cpede;

*  NOHUMAMb CMbICT U HEO0OX0OUMOCMb COOMOO0eHUsT NPeOnucanull, npeolazaemvix 6
UHCIMPYKYUSIX NO UCTIOTb308AHUIO TEKAPCME, CPeOCms ObImMOo8oU Xumuu u op.;

*  ucnonv3osamv  nNpuobpeméHHble  Kllouesble  KOMNEMEHMHOCMU  NpU  GbINOJIHEHUU
UCCE008AMENLCKUX NPOEKMO8 NO U3VUEHUI) CEOUCMS, CHOCOD08 NONYHeHUsl U PACHO3HABAHUS
sewecms;

*  pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCb, UCHOIb3YS Cpeocmea YCMmHOU U
NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mMeKCMamu Y4eOHuKa u OONOTHUMENbHOU
JUMepamypoll, CNpagoOYHbLIMU MAOIUYAMU, NPOSGIAMb 2OMOBHOCHb K YEANCEHUIO UHOU MOYKU
3peHust npu 00CyIHCOeHUU Pe3YTbIMAmOo8 6bINOIHEHHOU pabombl,
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* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCNBAX U XUMULECKUX NPOYeccax, Kpumuiecku
OMHOCUMBCA K NCEBOOHAYYHOU UHDOpMayuy, HeO0OpOCO8eCMHOU peKiame, Kacaroueucs
UCNONb308AHUSA PA3IUUHBIX 8EUJeCE.

* 0CO3HABAMb 3HAUEHUE MEeOPEeMUUECKUX 3HAHUL O/l NPAKMUYECKOl 0esimelbHOCMU 4el08eKd,

* OnuUCLIBAMb U3YUEHHbIe 00bEKMbL KAK CUCMEMbL, NPUMEHSS JI02UKY CUCIEMHO20 AHAIU3A;

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NePUOOUHECKOU CUCTEeMbl XUMUYECKUX T1eMeHmOo8
07151 00BACHEHUS U NPEeOBUOEHUSL CEOUICME KOHKDEMHBIX 8eUieCme,

* pazeusamv UHOOPMAYUOHHYIO KOMNEMEHMHOCMb NOCpPeOCmeom YVeayonieHus 3HaHuil 00
UCMOPUU CMAHOBIeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NePUOOUYECKO20 3AKOHA KAK
00HO20 U3 BANCHEUUUX 3AKOHO8 NPUPOOb, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUSAX HAYKU U
MEeXHUKU.

* cocmaenams MOJNEKVIAPHble U NOJHble UOHHble YPAGHEHUs NO COKPAWEHHBLIM UOHHBIM
VDABHEHUAM,

* NpuUBOOUMb NpuMepbl peakyuil, NOOMEEPHCOAIOUUX CYUJeCMBOBAHUE B3AUMOCBA3U MeHCO)
OCHOBHbIMU KIACCAMU HEOP2AHULECKUX 8eLYeCmE;

* NPOCHO3UPOBAMYb PE3YIbMAmMbl 8030€CBUL PA3IUYHBIX (DAKMOPOE HA UBMEHeHUe CKOPOCmU
XUMUYECKOU peakyuu;

*  NPOCHO3UPOBAMb  pe3YIbmamvl  8030€UCMBUs  PA3IUYHBIX — (PAKMOPO8 HA  CMewjeHue
XUMUYECKO20 PABHOBECUSL.

* IPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA BeUjeCms Ha OCHOBE UX COCMABA U CIPOEHUSL,

*  NPOCHO3UPOBAMb  CHOCOOHOCMb  Bewecmed  NPOSAGIAMb  OKUCIUMENbHble  UIU
B0CCMAHOBUMENbHBIE CEOUCMBA C YYEMOM CMeneHell OKUCIEHUsS. JNeMEHMO8, BX00SWUX 8 €20
cocmaes;

* GbIAGIAMb CYWECMBOBAHIUE 2EHEMUYECKOU G3AUMOCEA3U MeNCOy Geuwecmeamu 6 psoy:
npocmoe 8euecmeo — OKCUO — 2UOPOKCUO — COTlb,

* OpP2aHU308bI6AMb, NPOBOOUMb VUEHUUeCKUe NPOeKMmMbl N0 UCCIe008AHUID CBOUCME Beujecms,
UMEIOWUX BANCHOE NPAKMUYECKOe 3HAYEHUE.
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TemaTn4eckoe IJIAHUPOBAHUE C ONIPEACICHUEM OCHOBHBIX BH/10B y'{eﬁnoifl JCATCJIBbHOCTH

8 ki1acc
Ne Tema Koa-Bo XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH YYCHUKA
n/n 4acoB
Paspnen 1. OcHOBHBIE NOHATHSA XMMHH (YPOBEHb 53
aTOMHO-MOJIEKYJISIPHBIX MPeICTABJICHHNI)
Tema Nel IlepBoHayajibHble XUMHYECKHE MIOHATHSA 21
1 | Ilpenmer xumMuu. XUMHUS KaK YaCTh €CTECTBO3HAHUS. 1 Paznmuuate mpeaMeTsl  M3Y4EeHUS €CTECTBEHHBIX HAYK.
BemecrBa 1 ux cBoiicTBa.
2 MeToabI TO3HAHUS B XUMHUHU. 1 Hab6mronaTe cBoOlCTBa BEIMIECTB M MX U3MEHEHUS B XOJI€ XUMHYECKUX PEAKITUH.
YuuThCs MPOBOIUTH XUMHUECKUNA SKCITIEPUMEHT.
3 IIpakTuyeckasi padora Nel «IIpuémer 6e3omacHoi pabOTHI 1 Co0mroaTh paBuiIa TEXHUKH 0€30MMaCHOCTH.
¢ obopynoBanueM u BemecTBamu. CTPOCHHE TITIAMEHNY. Oka3bIBaTh MEPBYIO MOMOIIb MTPU OTPABJICHUSIX, 0)KOTAX U TPABMax,
CBSI3aHHBIX C PEaKTUBAMH U JIAOOPATOPHBIM 000PYIOBaHNEM. 3HAKOMHUTHCS C
71a00paTOPHBIM 000PYIOBAHUEM.
N3yyath CTpoeHUE MIJIAMEHU, BBIJIBUTAsl TUIIOTE3bI U MIPOBEPSIS UX
AKCIEPUMEHTAIBHO.
4 YucTtele BemecTBa U cMech. CrocoObl OYUCTKY BELIECTB: 1 PaznuyaTe NOHATHS «YHUCTOE BEIIECTBO» U «CMECH BEIICCTBY.
OoTCTauBaHue, (GUIbLTPOBAHHUE, BHIMTAPUBAHUE,
KpUCTAJUIM3ALMS, JUCTUIUIISLIAS.
5 | IIpakTtuyeckas padora Ne2 «Ouncrka 3arpsa3HEHHOU 1 YMeTh paziensaTh CMECH METOJIaMH OTCTauBaHUS, (PHIIBTPOBAHUS U
MOBapEHHOM COJIY. BbITAPUBAHMUS.
6 Du3nyecKkue U XUMHUYECKHUE SIBICHUS. XUMUUECKUE 1 Paznuuath ¢pusndeckue u XUMHYECKUE SBICHUSL.
pcaknuu. Onpenenars NpU3HAKU XMMUYECKUX pPEeaKLni.
®dukcupoBaTh B TETPAI HAOIMIOAaeMble IPU3HAKH XUMHUECKUX peaKinid
7 | ATOMBI, MOJIEKYJbI U UOHBI. 1 Paznnuarh NOHATHS «aTOMY», «MOJIEKYa», «XUMHUUYECKUHN FIEMEHT, «HOHY,

«AJICMCHTAPHBIC YaCTULIBID».




BemecTBa MOJIEKYIIPHOTO X HEMOJIEKYJIIPHOTO CTPOCHHS.
Kpucrannnueckue pemeérku.

Paznuuars NOHATHS «BELIECTBA MOJIEKYJIIPHOIO CTPOCHHUS» U «BEILIECTBA
HEMOJIEKYJIIPHOTO CTpOCHM». POPMYNMpPOBaTh ONIPENEICHUE TOHATHS
«KpUCTAIINYEeCKHe pemeTkm». OOBACHATh 3aBUCHMOCTH CBOMCTB
BEIL[ECTBA OT TUIIA €70 KPUCTAIUINYECKON PEIIETKY.

9 | IIpocThie 1 CTIOXKHBIC BEECTBA. XUMHUYECKUE IIEMEHTHI.
MeTamisl 1 HEMETaILIBL.

10 | S3p1k XuMHUHU. 3HAKH XUMUYECKUX DJIEMEHTOB. OrnpenenaTb OTHOCUTENBHYIO aTOMHYIO MacCy 3JIEMEHTOB M BAJICHTHOCTD
OrtHocHTeNbHAsA aTOMHAs Macca. AJIEMEHTOB B OMHAPHBIX COECTMHEHUSIX.

11 | 3ax0H IMOCTOSHCTBA COCTaBa BEIIECTB.

12 | Xumugeckue Gpopmyiasl. OTHOCHTEIbHASI MOJICKYIISIPHAS PaccunThiBaTh OTHOCUTENBHYIO MOJIEKYISIPHYIO Maccy 1o Gopmynam

macca. KadecTBeHHBIN M KOJTHYECTBCHHBIM COCTAaB BEIIECTRA. BEIIECTB.
13 | MaccoBas 107151 XUHMHYECKOTO DJIEMEHTA B COEMHEHNUN PaccunTthiBaTh MacCcoOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSMHEHUH.
VYcranaBnuBaTh pocTeiiie GopMyITbl BEIIECTB IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB.
14 | BaneHTHOCTh XUMHUYECKUX 3JIEMEHTOB. OnpeeneHue Onpenenars BaAJICHTHOCTD 3JIEMEHTOB B OMHAPHBIX COCTUMHECHHUSIX.
BAJICHTHOCTH AJIEMEHTOB T10 (hopMyramM OMHAPHBIX
COEIUHEHU.

15 | CocraBneHue XumMu4eckux Gpopmyiam OMHAPHBIX Ornpeaenarh COCTaB MPOCTEHIIMX COSAMHEHUH TI0 UX XUMUUYECKUM (hOpMYyiiaMm.
COECAMHEHMH 10 BAJICHTHOCTH.

16 | ATOMHO-MOJIEKYISIPHOE yUCHHUE. [Tonb3oBatbest nHGOpPMaLIMEn U3 APYTUX UCTOYHUKOB IS TOATOTOBKH
KpaTKHX COOOIICHHUH.

17 | 3aKkoH COXpaHEHHS MacCChl BEIICCTB. M3o06paxaTh mpocTeHIINe XUMUIECKUE PEAKIIUN C TTIOMOIIBI XUMHYECKUX
YpaBHEHUH.

18 | Xumuyeckue ypaBHEHHUS. Paznuyath MOHATHS «MHICKCY» U «KOA(DDUIIUEHT; «CXeMa XUMHUUYECKOI
peakuum» U «ypaBHEHHE XUMUYECKOU PeaKkLum».

19 | Tunbl XUMHYECKUX PEAKIUI [Tonb3oBatbest  uHpOpManMel W3 APYTUX UCTOYHUKOB JUISl TIOJATOTOBKH
KpaTKUX COOOIIEHU.

20 | [ToBTopenue u 0606menue no teme «llepponayanbubie l'oToBUTH Mpe3eHTAIMH IO TEME

XUMHWYCCKHEC ITOHATHU
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21

Kountpoasnas padora Nel no teme «IlepBonavanbhbie
XUMHYECKUE TTOHSATUSD)

Tema 2. Kucsiopoa. I'openue.

22 | Kucnmopon, ero obmiast xapakrepuctuka. [lomydenue HccnemoBath cBOMCTBA M3ydaeMbIX BenecTB. Habmronats ¢pusznueckue u
KuCopoaa. PuUsnveckre CBOMCTBA KUCIOPO/Ia. XUMHYECKUE TIPEBPALICHHUS H3yIaeMbIX BEIIECTB.
Pacnio3naBath ONBITHBIM MYTEM KHUCTIOPOI.
23 | X¥uMHYECKUE CBOMCTBA U IPUMEHEHUE KUCIOpoaa. OKCHIIBI. CoctaBisiath GOpMYJBI  OKCHIAOB IO U3BECTHOM BAJIGHTHOCTH DJIEMEHTOB.
KpyroBopoT kuciopoaa B npupojie 3anuchiBaTh MPOCTEHINNE YpPAaBHEHHS XUMHYECKUX PEAKIIUH.
24 | lIpakTnueckas pa6ora Ne3 «[lonxydueHne u cBOICTBA OnuchIBaTh XUMUYECKUE PEAKIINH, HAOIIOJaeMBbI€ B XOJI€ IEMOHCTPAIIMOHHOTO
KHCIIOpO/1a» 1 1a00PaTOPHOTO IKCIIEPUMEHTA.
Henatb BBIBOABI W3 PE3YIHTATOB MPOBEIEHHBIX XUMUUYECKUX OTIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYKJIECHUH PE3YJIbTAaTOB OIBITOB.
25 | O30H. AJTOTpOIIHSI KUCIOpOaa [Tons3oBaTbest  wHGOPMANMEH U3 APYTUX UCTOYHUKOB JUTSI TIOJATOTOBKH
KpaTKHX COOOIIECHHUH.
26 | Bo3ayx u ero cocraB. 3aniuTa aTMOC(EpHOT0 BO3AyXa OT Oxka3blBaTh NEpPBYIO TOMOIIb IMPU OTPABJICHUSX, OKOTAX M TpaBMax,
3arpsi3HEeHUs CBS3aHHBIX C PEAKTHUBAMH U JaOOPATOPHBIM 000pyIOBAaHUEM.
Tema Ne3 Bogopon
27 | Bomopon, ero o61mas xapakTepucTUKa U HaXOXK/ICHHE B HccnenoBath cBoiicTBa n3yyaeMsbIx BemiecTB. Habmonats Gpusndeckue u
npupoe. [lomyyenue Boioposaa u ero puznyeckue CBOUCTBA. XHMHUYECKHE TIPEBPAIIECHNS H3yIaeMBIX BEIIECTB.
Meps! 6e30macHOCTH IIPH paboTe ¢ BOJOPOIOM
28 | XuMuuecKue CBOMCTBA BOAOPOA U €ro MPUMEHEHHE. OnuceiBaTh XUMHUECKHUE PEAKIINH, HA0II0IaeMbI€ B X0OJI€ IEMOHCTPAIITMOHHOTO
U J1a0OpaTOPHOTO SKCIIEPUMEHTA.
29 | [IpakTtnueckas padora Ned4 «Ilonydenue Bogopoaa u PacrioznaBath OMbITHBIM ITyTEM BOAOPO/I.
HCCIIE0BAaHUE €r0 CBOMCTB» CobmoiaTh paBuiia TEXHUKHA O€30TTaCHOCTH.
Jlenate BBIBOABI U3 PE3yNbTATOB MPOBEAEHHBIX XUMHUYECKUX OIBITOB.
Tema Ne4 Bona. PacTBopbl.
30 | Boma. Metoapbl onpenieiieHus COCTaBa BOJIBI - aHAIU3 U HccnenoBaTh cBOKCTBA U3y4aeMbIX BEILIECTB.

cuHTe3. Bona B mpupoe u cnocoObl €€ OUUCTKU. Adparius
BOJIBI.
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31 | ®usnueckue U XUMUYECKHE CBOWCTBA BOBI. [IpuMmeHeHme 1 Habmonates ¢pusznueckre u XMMUYECKUE MPEBPAIICHUS N3Y4aeMBbIX BEIIECTB.
BOBI.
32 | Boma — pactBoputenb. PactBopbl. HackimeHnubie u 1 JenaTte BBIBOABI M3 PE3YJbTATOB MPOBEAEHHBIX XUMHUUECKUX OIBITOB.
HCHACBIIICHHBIC paACTBOPLI. PaCTBOpI/IMOCTI) BCIICCTB B BOJEL. YyacTBOBaThH B COBMECTHOM O6CY)KZI€HI/II/I PE3YJIbLTATOB OIIBITOB.
33 | MaccoBas 07151 paCTBOPEHHOTO BEIIECTBA. 1 BbruncnsaTe MaccoBylo A0J0 PACTBOPEHHOTO BELIECTBA B paCTBOPE, MACCy
pacTBOPEHHOIO BEIECTBA U BOBI U1 IIPUTOTOBJICHUS PacTBOpPA
ONpeaeIEHHON KOHIIEHTPAIIUH.
34 | IlpakTuyeckas padora NeS. [IpurotoBneHne pacTBOpoB 1 ['oTOBHUTH pacTBOPEI € ONIPENETEHHON MACCOBOM JI0JIEN paCTBOPEHHOTO
COJIEH C ONPEACIICHHON MacCOBOM JI0JIEN PACTBOPEHHOIO BEIECTBA.
BEIECTBA
35 | [ToBTOpenue u 0606menHue o Temam «Kuciaopory, 1
«Bonopony», «Bona. PactBopbi».
36 | KonTpoabnasi padora Ne2 o remam «Kucmopoy, 1
«Bonopony, «Bona. PactBopb».
Tema NeS KosinuecTBeHHbI€ OTHOILIEHUS B XHUMHUH 5
37 | Monp — eauHMIIa KOJIMYECTBA BellecTBa. MomsipHas Macca. 1 PaccunThIBaTh MOJISIPHYIO Maccy BEUIECTBa, OTHOCUTEIbHYIO IIJIOTHOCTh Fa30B.
38 | Boluncnenust o XMMHUYECKUM YPaBHEHUSIM. 1 Bbruncnsate no xumuueckuM (GopMysaM U XUMUYECKUM YpaBHEHHSIM Maccy,
KOJIMYECTBO BEIIECTBA, MOJISIPHBIN 00BEM MO0 U3BECTHON Macce, MOJIIPHOMY
00BEMY, KOJIMUYECTBY OJHOTO U3 BCTYMAIONIUX WU TOJYYAIOIIUXCS B PEaKIIUU
BEIIECTB.
39 | 3akon ABoraapo. MouspHblii 00bEM ra3oB. 1 Hcnonb30Bath pUMeEphl pelieHrs TUIOBBIX 3a/1a4, 3aIa4HUKHU C
NPUBEAEHHBIMY B HUX aJITOPUTMAMHU PEILICHUs 3a1a4
40 | OTHOCHUTENbHAs TUIOTHOCTH T'a30B. 1 PaccuntbiBaTh OTHOCUTENBHYIO INIOTHOCTH T'a30B.
41 | OObeMHBIC OTHOIICHHS Ta30B MPU XUMUUYECKUX PEAKITUIX. 1 Boruncnsate 00bEMHBIE OTHOIIEHUS Ta30B MPU XUMUYECKUX PEAKITHIX.
Tema Ne6 OcHOBHBIE KJIacChl HEOPTAaHMYECKHUX 12
coeIMHEeHU I
42 | Oxcunsl: knaccudukanms, HOMEHKIATypa, CBOMCTBA, 1 CoctaBisath  (QOpMyNbl  OKCHAOB. 3aHUCHIBATh MPOCTEHUIITNE YPaBHEHUS

MOJIYy4CHHEC, IPUMCHCHUC

XUMHUYCCKUX peaKHHﬁ.
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43

I'uapoxcuapl. OCHOBaHUS: KiIacCH(PUKALMs, HOMEHKIIATYpA,
MOJIy4YeHUE

CocraBisath  QOpMyNIBI  OCHOBAaHWU. 3alUCBHIBATH MPOCTEHIIINE YPaBHEHUS

XUMHYECKUX PEAKIIUI

44 | Xumuueckue cBoiicTBa ocHoBaHMN. OKpacka MHIMKAaTOPOB B XapakTepru3oBaTh COCTAB U CBOMCTBA BELIECTB, OTHOCAIINUXCS K OCHOBHBIM
LIETOYHON M HEUTPaAJIBbHOM cpefax. Peakius HeMTpain3anuu. KJlaccaM HeOpraHuuecKux coeAnHeHui. Habmonats ¢puszndeckue u
[IpumeHeHre OCHOBaHUM. XUMHUYECKUE MTPEBPALICHUS N3Y4aeMbIX BEIIECTB.

45 | AMdoTepHbIe OKCUIBI U THAPOKCUIBI. 3anuchIBaTh NPOCTEHIINE YPAaBHEHUSI XUMUYECKUX PEaKIUil

46 | Kucnotsl. Cocras. Knaccudukanus. Homenknatypa. CocraBisath  QopMynbl  KHCIOT. 3alMCHIBATh NPOCTEHIINE ypaBHEHUS
[Tony4yenue kucior. XUMHYECKUX peaKIMi

47 | XuMHUYECKUE CBOMCTBA KUCIIOT. XapakTepru30BaTh COCTAB M CBOMCTBA BEUIECTB, OTHOCAIINXCS K OCHOBHBIM

KJIacCaM HEOPTaHMYECKUX COEAMHEHUMN.

48 | Comu: cocraB, Kiaccu(uKaIus, HOMEHKIIATypa, CIIOCOOBI CocraBisate  Qopmynbl  coJiel. 3anuChIBaTh MPOCTEHIIINE YPaBHEHUS
MIOJIy4YEHHUE. XUMHUYECKUX PEAKIUN

49 | CoiicTBa comei. Habmonate ¢puznueckne u XuMu4eckue MpeBpalleHus: N3y4aeMbIX BEIIECTB.

3anuchIBaTh MPOCTEUIIINE YPABHEHHUSI XUMUYECKUX PEAKIIUH.

50 | I'enetnueckas CBA3b MEX/1y OCHOBHBIMHU KJIaCCaMU XapakTepru30BaTh COCTAB M CBOMCTBA BEILECTB, OTHOCSIIUXCS K OCHOBHBIM
HEOPraHMYECKUX COCIVHECHHM. KJIaCCaM HEOPraHWYECKUX COCIUHEHUMN.

51 |IlpakTnyeckasi padora Ne6 «Pemenue sKkcriepMMEHTAIBHBIX Jlenatp BBIBOIBI M3 PE3yJIbTaTOB MPOBEACHHBIX XMMUUYECKUX OIBITOB.
3a1a4 1o Teme «BaxkHelune Ki1accbl HEOPraHUYECKUX VY4acTBOBaTh B COBMECTHOM OOCYXAEHUU pe3yIbTaToB omblToB. Habmonare
COCIIMHEHUI. du3nyeckue 1 XMMUYECKHE ITPEBPAILEHHS U3y4aeMbIX BELECTB.

52 | IloBTopenue u 06061eHue 1o Teme «BakHeilne Kiaccol XapakTepru30BaTh COCTAB U CBOMCTBA BEILECTB, OTHOCSIIUXCSI K OCHOBHBIM
HEOPraHUYECKUX COCAUHECHUI». KJIaCCaM HEOPraHW4YECKUX COCIMHEHUM.

53 | KonutpoabHas padora Ne3 no teme « OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHECHUI».

Paznea 2. I[lepuoanyecknii 3aK0H U NePUOAUIECKAS
cucremMa xumuieckux 3jeMenToB .. MenjaeseeBa.
Crtpoenue aToma.
Tema Ne7 Ileprmogudeckuii 3aKOH U CTPOEHHE aTOMa
54 | Knaccudukanus XMuMU4ecKux 31eMeHToB. [loHstue o KnaccupunupoBats n3ydyeHHbIE XUMHUECKUE 3JIEMEHTBI M UX COETUHEHHUS.

rpymmnax CXO0AHbIX 2JICMCHTOB.

CpaBHI/IBaTL CBOICTBa BCUICCTB, ITPUHAJICIKAIIUX K Pa3HbIM KJIaCCaM,
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XUMHYCCKUC 3JICMCHTBI pa3HbIX I'PYIIIL.

55 | Ilepuoauueckuii 3axon /[.11. Menneneesa. 1 ®opmynupoBats nepuoanyeckuit 3akon 1. . MenaeneeBa u packpblBaTh €To
CMBICII.
56 | Ilepuoauaeckas TabiuIa XAMHYECKIX 2JIEMEHTOB (KOPOTKast 1 XapakTepu3oBaTh CTPYKTYpy Nepuoanyeckoil Tabnuupl. Pasnuyars nepuoisl,
¢dopma): A- u b-rpynnsl u nepuoapl. A- 1 B-rpynnbl. OObSICHATH PU3NUECKHIM CMBICI IOPSAIKOBOTO HOMEPA
XMUMHUYECKOTO JIEMEHTa, HOMEPOB I'PYIIIbI U MEPUOAA, K KOTOPHIM 3JIEMEHT
IPUHAJUIEKUT B IEPUOIUYECKON cucTeMe
57 | Crpoenue aroma. CocTaB aTOMHBIX sijiep. M30TOmbLI. 1 DopMynHpOBaTh ONPEAEHCHUS MOHATHI «XUMUYECKUN SIIEMEHT,
XUMUYECKUH 2JIEMEHT - BUJ] aTOMa C OJMHAKOBBIM 3apsiIoM «TIOPSIAKOBBIA HOMEPY, «MACCOBOE UUCIIO», «M30TOMBI», «\OTHOCUTENIbHAS
sanpa. aTOMHas  Macca», <«QIJIEKTpOHHAasi 000JI0UKa», <«AJIEKTPOHHBIA  CIION»
(«oHEpreTHYecKuil YpoBEHbY)
58 | Pacnono)xeHue 371€KTPOHOB M0 3HEPTeTUYECKUM YPOBHSIM. 1 OmnpenensaTs YUCI0 MPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB Y ATOMOB XMMUYECKHUX
CoBpeMeHHas HopMyIHPOBKA MEPHOIUUECKOTO 3aKOHA JIEMEHTOB, HCIOJIb3Ysl IEPUOANYECKYIO TaOIHILy.
59 | 3HaueHHe nNepuOANYECKOro 3aKoHa. HayuHble 1OCTHXEHUS 1 JlenaTh yMO3aKJIIOUEHHUsS O XapaKTepe U3MEHEHUSI CBOWCTB  XMMHUYECKHUX
.. Menneneena. 3JIEMEHTOB C YBEJIMYEHUEM 3aPsAJI0B ATOMHBIX SJIEP.
60 | IloBropenue u o606menue no teme «lleproauueckuii 3akoH 1 HccnenoBaTh CBOMCTBA N3y4aeMbIX BEILECTB.
U TIEpUOJMUECKasi CUCTEMa XUMUYECKUX 3neMeHToB JI. 1. HaOmronathe Gpusndeckue 1 XMMUUYECKHE ITPEBPAILEHHS U3y4aeMbIX BELIECTB.
MenneneeBa. CTpoeHUE aToMa
Pa3znen 3. Ctpoenue BemecTrBa. XuMu4eckasi CBA3b. 8
Tema Ne8. Ctpoenne BenecTBa. XuMHU4ecKasi CBA3b. 8
61 | DieKTPOOTPULATEIBLHOCTh XMMUYECKHUX JIEMEHTOB 1 dopmynupoBaTh ONpPEAEICHUS IOHATUN «KOBAJIEHTHAs HENOJISIPHAS CBSI3bY,
«KOBAJICHTHAs MOJIIPHAsl CBA3bY», «MOHHASI CBSA3bY, «CTEIIEHb OKUCIICHUS,
«JIEKTPOOTPULIATETILHOCTHY.
62 | KoBasienTHas cBs3b. [lomnsipHast u HemosisspHast KOBaJIeHTHAs 1 Onpenenars THIT XMMUYECKOH CBSI3U B COEIUHEHUSIX HA OCHOBAaHUU
CBSI3b XUMHUYECKON (POPMYIIBI.
63 | MoHHas cBs3b 1 Onpenenars THIT XMMUYECKOM CBSI3U B COEIUHEHUSIX HA OCHOBAaHUU
XUMHUYECKON (POPMYIIBI.
64 | BaneHTHOCTH U cTeneHb OkucaeHus. [IpaBuiia onpeneneHus 1 OnpenensaTb  CTENEHb  OKUCIIEHUS JIEMEHTOB B COECTUHEHUSIX.

CTEIIEHEW OKHUCIICHUS DJIEMEHTOB
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65 | OKuCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU CoctaBnsaTh (GopMyIbl BEIIECTB IO CTETIEHH OKUCIICHUS 3JIEMEHTOB.
66 | IToBTOpenue u o06o6meHNE 10 TeMe «I[leproanyeckuii 3aK0H CocTtaBisTh CpaBHUTENIBHBIE U 0000IIAIONINE TAOIUIIBI, CXEMBI
J.W. MenneneeBay, «Ctpoenue aromay, «CTpoeHue
BELLECTBA.
67 | KourpoabHas padora Ned no teme «lleproamueckuii 3aKoH
J.1. MenneneeBa. Ctpoenue atoma. CTpoeHHE BEIIECTBAY.
68 | Urorosoe TecTHpOBaHHUE.
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TemaTn4eckoe IJIAHUPOBAHHUE C ONIPEACJTICHUEM OCHOBHBIX BU/I0B y'leﬁHOﬁ HEeATECJIBbHOCTH 9 KJacc

Ne Tema Konuu XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSITeJIbHOCTH
n/n €CTBO
4yacos
Pa3nes 1. MHoroo0pasue XuMnuuecKMX peakuui 15
Tema 1. Kinaccupukauusi XuMHYECKHX peaKkuui 6
1 | OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKLIUU. 1 PacriozHaBaTth  OKMCIMTEIBHO-BOCCTAHOBUTEIbHBIE peakuu. Onpenensarhb
OKHUCJIMTEIb, BOCCTAHOBUTEb, IPOLIECC OKUCIIEHHUS, BOCCTAHOBJICHHUS
2 | Peaknuum coennHeHMs, pa3ioKEHHS, 3aMeIIeHIs, 0OMeHa 1 Habmtonate u onuceiBaTh XUMUYECKHE PEAKIIMM C MOMOUIBIO
€CTECTBEHHOT'O fA3bIKA U SI3bIKa XUMHH.
3 | TerutoBoii 23pPeKT XUMUIECKUX PEaKITHi 1 CocraBiTh TEPMOXHUMHUYECKUE YPABHEHHUSI pEaKINil. Boranciarh
TEIUIOBOM APQeKT peakuuu 1Mo €€ TEePMOXUMHUUYECKOMY YPaBHEHHIO
4 | Cxopocth xuMHuuecKor peakuuu. KaranuszaTopsl. 1 UccnenoBath ycnoBHs, BIUSIONIME HA CKOPOCTh XUMHYECKOW PEAKIUH.
OnuceIBaTh yCIOBUS, BIMSIOINE HA CKOPOCTh XUMUYECKON PEAKIUU.
5 | [IpakTuyeckasi padora Nel VzyueHue BIUsIHUS yCTOBUN 1 [IpoBOAMTH TPYIIIOBBIE HAOIIOACHHS BO BPEMS ITPOBEACHHUS
MIPOBEACHUS XUMHYECKOM PEaKIMU Ha €€ CKOPOCTh JIEMOHCTPAIIMOHHBIX OIBITOB.
6 | Xumuueckoe paBHOBeCHE 1 Y4acTBOBaTh B COBMECTHOM OOCYXACHUU PE3YIbTATOB OIBITOB.
Tema 2. JiekTpoauTHYECKAs] IUCCONUAMS 9
7 | CymHocTb mpoliecca 3JMeKTPOTUTHUECKON AUCCOIAIINN 1 O06006mmate 3HaHus 0 pactBopax. [IpoBoauThs HAOMIOIEHUS 32 TOBEACHUEM
BEILIECTB B PACTBOPAX, 34 XUMUUYECKUMH PEAKLIUAMHU, IPOTEKAIOLIUMH B
pacTBopax.
8 | uccommanus KUCIOT, IIeI04el U Coei 1 DopMynHpOBATH ONPEACICHUS IOHATHHA «IJIEKTPOIUTY, «HEAIEKTPOIUT,
«QIEKTPOIUTHYECKAS JUCCOIIUALUIY.
9 | CnaOble U cuiIbHBIE 3JEKTPOJINTHl. CTENeHb TUCCOLalun 1 KonkperusupoBath nonstue «uon». O6001aTh MOHITUS «KaTUOHY», «AHUOH».
10 | Peakiuu MIOHHOTO OOMEHA M YCIOBHSI UX MPOTEKAHHUS. 1 HccnenoBaTe CcBOMCTBA pPacTBOPOB 3JIEKTPOIMTOB. XapaKTepU30BaTh
YCIIOBUS TEUEHHUS PEAKIMI B paCTBOPAX EKTPOIUTOB A0 KoHIA. OnpenensaTh
BO3MO’KHOCTb NMPOTEKaHMsI peakMii HOHHOro 0OMeHa.
11 | XuMuyeckue CBOMCTBAa OCHOBHBIX KJIaCCOB HEOPraHUUECKUX 1 OnucelBaTh CBOMCTBA BEIIECTB B XOJA€ JEMOHCTPALlMOHHOIO U

COEIMHEHUN

na60paTopHor O 3KCIICPpHUMCHTA.
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12 | XuMuyeckne CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHUUECKUX 1
COEIMHEHU.
13 | I'maponus cone. 1 [IpoBoaNTE TpyNIIOBEIE HAOTIOAEHUS BO BPEMs IPOBEACHUS
JIEMOHCTPAIIMOHHBIX U JIJAOOPATOPHBIX OTIBITOB.
14 | lIpakTnuyeckas padora Ne2 no teme «Pemenue 1 OOBACHATDH CYLIHOCTH peakiuii HOHHOro oomeHa. PacroznaBarts
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME «CBolicTBa KHCJIOT, peakuuu HMOHHOIO oOMeHa.
OCHOBAHUH M COJIEH KaK IJIEKTPOJIUTOBY.
15 | KonTpoabHasi padota Nel 1o teme «IJIEKTPOTUTHIECKAS 1 CocTaByiITh MOHHBIE YPaBHEHUS PEAKIIHi.
Aucconranus. CocTaBisITh COKpaIEHHBIE HOHHBIE YPABHEHUSI PEAKIUM.
Pa3nen 2. MHoroo6pasue BelecTn 43
Tema 3. I'asiorensl 5
16 | [TonoxeHHEe TATOTEHOB B TICPUOIMYECKOM Ta0JIAIIe U CTPOCHUE 1 OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB HEMETAJIIIOB B TIEPHOJIAX U
UX aTOMOB. A-Tpymnmnax. XapakTepu30BaTh rajJoreHbl Ha OCHOBE X MOJIO0XKEHHUS B
nepuoanueckoi cucreme [1. 1. MenneneeBa u 0coOEHHOCTEH CTPOCHUS UX
aTOMOB.
17 | Xnop. ®usnyeckre 1 XUMHUYECKHUE CBOMCTBA XJIOpa. 1 OnuceiBaTh CBOWMCTBA BEIIECTB B XOJ€ IEMOHCTPAIMOHHOTO U
[Ipumenenue naboparopHoro sxcnepuMenta. CoOar0aaTh TEXHUKY O€301TaCHOCTH.
18 | Xnoposonopona. [lonyyenue. dusznyeckue cBocTBa 1 Bbruncnste MaccoByIO 10J10 paCTBOPEHHOTO BEIIECTBA B PACTBOPE
19 | ConsHas xucnoTa u €€ coJu. 1 Pacnio3naBaTh ONBITHBIM MYTEM COJISTHYIO KUCIIOTY U €€ COJIM, OPOMMU/IBI,
HOJIU/IBL.
20 | Ipaktuueckasi padora Ne 3 mo teme «llomyueHue consHoM 1 Hcnonb3oBath MpruoOpeTEHHBIC 3HAHUSA U YMEHUS B TPAKTHUECKOM
KHUCITIOTHI ¥ U3y4YeHUE €€ CBOICTBY NEeSITeIbHOCTH U OBCEIHEBHOM JKU3HU C LIEIbI0 0€30MacHOro 00paIieHus ¢
BEIIECTBAMH U MaTepHUaIaMH U SKOJIOTMYECKU I'PaMOTHOTO TIOBEICHUS B
OKpYKarolen cpene.
Tema 4. Kuciopon u cepa 8
21 | TlonoxeHue KMUCIOPOAa U CEPhI B MEPUOINIECKOM CUCTEME 1 XapakTepu3oBaTh MeMEHThI 1Y A-rpynimsl (MOATrpyMIIbl KUCTIOPOa) Ha

XUMHUYCCKHUX SJIEMCHTOB, CTPOCHUC X aTOMOB. O30H —
AJUIOTPOITHAA MOI[I/I(I)I/IKaI_II/IH KHCJIOpoJda

OCHOBE HX I0JIOKEHUS B niepuoandeckon cucreme /. 1. Menzaeneesa u
ocoOeHHoCTel cTpoeHHs UX aTOMOB. OOBICHITh 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 371eMeHTOB 1Y A-rpymiibl o nepuoay u B A-rpymnmnax.
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Cepa. Amotponust cepbl. Duzndeckue U XUMUYECKUE
CBOMCTBA CEpHI.

XapakTepu30BaTh AJUIOTPOTIHIO KHCIOPOAA U CEPBI KaK OJIHY U3 MPUYUH
MHOT000pa3usl BEIIECTB.

23 | CepoBonopon. Cynbhusl. Pacnio3naBatk OMBITHBIM IYTEM PACTBOPBI KHCIIOT, CYIbGOUABI, CYIb(UTHI,

cynbdarsl.
24 | Cepuuctslii ra3. CepHUCTAs KHCIOTA U €€ COJIH. Oxka3blBaTh NEPBYI0 IOMOIIb IPU OTPABJICHUSAX, OKOraX M TpPaBMax,
CBA3aHHBIX C pEaKTUBAaMH U Ja0OpaTopHbIM 00opynoBaHueM. OnpenensaTh
IPUHAJUIEKHOCTh BEIIECTB K OINpeIeIEHHOMY KJIacCy COEAMHEHUH.

25 | Oxcun cepsr (V). CepHast KUCIIOTa B €€ COJIH. ComnocTaBisATh CBOMCTBA pa30aBI€HHON U KOHIIEHTPUPOBAHHOMN CEpHOM
KHCJIOTBI.

26 | OKHCIUTENbHBIC CBOWCTBA KOHIIEHTPUPOBAHHOM CEpHOM 3anuchiBaTh YPABHEHUS PEAKIMil B MOHHOM BHUJIE C YKa3aHUEM EpPEXo/ia
KHUCIIOTHI. JJIEKTPOHOB.

27 | IlpakTuyeckasi pad6ora Ne4 o reme «Pemenue OnuceiBaTh CBOMCTBA BEIIECTB B XOJI€ IE€MOHCTPALIMOHHOTO U
JKCIIEpUMEHTANIBHBIX 3a7a4 1o TeMe «Kuciaopoa u cepay. naboparopHoro 3xcnepuMenTa. CoOn0AaTh TEXHUKY 0€3011aCHOCTH.

Hcnonb30BaTh NpHOOpETEHHBIE 3HAHUS U YMEHUS B TPAKTHUECKOMN
JeSITeIbHOCTH U MOBCEIHEBHOM JKM3HU C LIEIbI0 O€30M1acHOT0 00paIeHus ¢
BEILIECTBAMU M MaTEpUATIAMHU U SKOJIOTUYECKH I'PAMOTHOTO NTOBEACHUS B
OKpY>Karolleu cpene.

28 | BoluncrieHus Mo XMMHUYECKUM YPAaBHEHUSIM peaKkiuii Macchl, BbraucnsaTe 10 XUMUUYECKUM ypaBHEHHUSM Maccy, 00BbEM U KOJIMYECTBO
KOJIMYECTBa BElIeCTBa UM 00beMa Mo U3BECTHON Macce, BEILECTBA OJJTHOTO U3 IIPOJIYKTOB PEAKIIMHU 10 MACCE UCXOAHOTO BEIIECTBA,
KOJIMYECTBY BEIIeCTBA WK 00BEMY OJIHOTO U3 BCTYMHUBIINUX 00BEMY MM KOJIMYECTBY BEIIECTBA, COJEPIKAIIETO OMPENEIEHHYIO T0TI0
WJIY TIOJIYYAIOIIMXCS B PEaKIUU BELIECTB, COAECpHKAIINX pUMecei.

ONPEIEAEHHYIO 00 IPUMECEH.
Tema 5. A3ot u pocdhop

29 | Ilonoxenue azota u Gocdopa B NEPUOTUIECKOI cucteme XapakTepu30oBaTh 3JeMEHThl VA-rpynsl (IOArPYIIIEl a30Ta) HA OCHOBE UX
XMUMHMYECKUX DJIEMEHTOB, CTPOEHUE UX aTOMOB. A30T. MOJIOKEHHS B IEPUOIMUECKOM CUCTeMe M 0COOEHHOCTEN CTPOEHHS UX aTOMOB.
CBolicTBa, NPUMEHEHHUE. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3J1eMEHTOB V A-Tpymibl.

30 | AmMmuak. dusznueckue u xumuueckue cpoiictaa. Ilomyuenue, YcTanaBnuBaTh NPUHAAIEKHOCTD BEIIECTB K ONPEACIEHHOMY KI1accy

MMPUMCHCHUC.

coeauHeHul. Pacmo3HaBaTh ONBITHBIM Hy’TéM aMMUaK, HOH aMMOHHMI.
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IIpakTnueckas padora NeS no teme «Ilonyuenue ammuaka u
H3YYEHHE €TI0 CBOMCTBY.

OmnucelBaTh CBOICTBA BCIICCTB B XOAC ACMOHCTPAIMOHHOIO U
nabopaTopHoro skcrnepuMenTa. Cobio1aTh TEXHUKY 0€30TaCHOCTH.
Oxka3bIBaTh INEPpBYIO TIOMOIIb IIPHU OTPABJICHUAX, OKOraX U TpaBMax,
CBSI3aHHBIX C PEaKTUBAMH M JJA00OPATOPHBIM 000PYIOBaHNEM. Y CTAHABIIUBATH
NPUHAIICKHOCTD BEIIECTB K ONMPEACIEHHOMY KIIacCy COCTUHEHUH.

32 | Conmu aMMOHUSI. Brrunciste MaccoByIO J0JF0 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
33 | AzortHas kucnota. Ctpoenue Mosiekynsl. [lomyuenue. ComnocTaBisATh CBOMCTBA pa30aBiIeHHON U KOHIEHTPUPOBAHHON a30THOM
KHCJIOTHI.
34 | OxucnuTenpHbIe CBOWCTBA a30THON KHCIIOTHI. 3anuceIBaTh YPaBHEHMSI PEAKIMI B MOHHOM BHJIE C YKAa3aHUEM IIEpexoaa
3JIEKTPOHOB.
35 | Connt a30THOM KUCIOTHI A30THBIE YIOOpEHHUS. [Tonb3oBatbest MHpOpMALE U3 APYrUX UCTOUYHUKOB AJISi MOATOTOBKH
KpaTKUX COOOLIEHUH.
36 | dochop. Ammotporust pocdopa. CpoiictBa docdopa. XapakTepu3oBaTh AJUTOTPOIHIO Gocdopa Kak OJIHY U3 TPUIUH MHOTO0Opa3us
BEIIIECTB.
37 | Okcun pochopa(V). OprodochopHas KUCIOTA U €€ COJIH. CocTaByATh YypaBHEHUS CTYIIEHYATOM TUCCOIMAIIMN Ha TIpuMepe GpochopHOit
docdopHbie y1oOpeHus. KHCIIOTHI.
Tema 6. Yriiepoa u KpeMHH
38 | IlonoxeHue yriaepoaa U KpeMHUS B IEPUOJANYECKON cucTeMe XapakTepu3oBath 31eMeHThl |V A-rpynmsl (HOArpynnbl yriepoaa) Ha OCHOBE
XUMUYECKUX JIEMEHTOB, CTPOCHUE UX aTOMOB. AJUIOTPOIIHbIE UX IOJIOKEHUS B IEPUOJUUECKON CUCTEME M OCOOEHHOCTEH CTPOSHMSI UX
MOAU(UKALUH yIIIepoa. aToMOB. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB
IV Arpynnsl. Xapakrepu30BaTh aJIFIOTPONHUIO YIJIEpoJia KaK OJHY U3 PUYUH
MHOTI000pa3usi BeIECTB.
39 | Xumuueckue cBoiicTBa yriepoaa. Ancopouus. 3anuchIBaTh YpaBHEHUS peakiyii B HOHHOM BUJE C YKa3aHUEM Iepexo/ia
JIEKTPOHOB.
40 | Yrapuslii ra3, cBoMCTBa, GU3UOJIOTHUYECKOE AEHCTBHE HA ConocTaBiATh CBOHCTBA OKCHIOB yIiiepoaa OObsICHATH MPUUHHY UX

OpraHu3M.

pa3iandus.
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41 | Yriekucnbli ra3. YrojabHas KUCJIOTa U €€ COJIH. 1 YcranaBinuBaTh MPUHAJIEAKHOCTD BEUIECTB K ONPEACIEHHOMY KJI1accy
coearHeHuN. JloKa3pIBaTh KUCIOTHBINA XapaKTep BBICIINX OKCUAOB YIIepoaa U
KpEMHUS. OcymiecTBisTh B3alMOIIPEBPALLICHUS KapOOHATOB
U TUJIpoKkapOoHaToB. Pacrio3HaBaTh  ONBITHBIM — IYTEM YIUVIEKHUCIBIN ras,
KapOOHAaT-NOHBI.
42 | MpakTuyeckas padora Ne6 o teme «Ilomydenne okcruaa 1 OnuceiBaTh CBOMCTBa BEIIECTB B XOJ€ JIEMOHCTPALIMOHHOTO U
yraepona (V) u uzyuenue ero cBoiicts. PacnioznaBanue naboparopHoro 3xcnepuMenTa. CoOa0aaTh TEXHUKY O€3011aCHOCTH
KapOOHATOB.
43 | Kpemnunii u ero coequaenus. Crekio. LlemeHr. 1 ComnocTaBnTh CBONCTBA OKCHJIOB KPEMHUSI, 00BACHATh NPUUUHY UX
paznuuusl.
44 | O6o6menue no teme «Hemeramiby. 1
45 | KontpoabHasi padora Ne2 no teme «Hemera/uibi» 1 BbryncnsaTe no XMMHYECKUM YpaBHEHUSIM Maccy, 00BEM HIIM KOJIMYECTBO
OJIHOTO M3 MPOAYKTOB PEAKIIMH [0 Macce UCXOAHOTO BElIeCTBa, 00BEMY MIIH
KOJIMYECTBY BEILECTBA, COACPIKAILETO OMPEICIEHHYIO OJII0 TPUMECEN
Tema 7. MeTauibl (00111as1 XapaKTEePUCTHKA) 13
46 | [lonoxeHne METAJIOB B IEPHOANYECKON CHCTEME XUMUYECKUX 1 XapakTepu30BaTh METAJIIbI HA OCHOBE MX MOJI0KEHUS B IEPHOANYECKON
anemenToB JI. . MenneneeBa. Meranuyeckas CBSI3b. CHCTEME M 0COOEHHOCTEH CTPOCHHS X aTOMOB.
dusnyeckne cBoicTBa MeTaioB. CIiaBbl. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB METAJUIOB 10 IEPHOTY U B
A-rpynnax. McciemoBate CcBOiCTBa u3ydaeMbIX BeniecTB. OOBICHATH
3aBUCUMOCTh (PU3UUECKUX CBOWCTB METAJIOB OT BUJA XUMUYECKOH CBSI3U
MEXy UX aTOMaMH.
47 | HaxoxJeHue MEeTauIoB B IIPUPO/JIE U OOIIHE CIIOCOObI MX 1 [Tonb3oBaTbcst  MHGpOpMaLMed U3 JPYrUX UCTOUHUKOB /IS IOATOTOBKH
IIOJTy4EHUS. KpaTKux cooOmieHuil. [0TOBUTh KOMITBIOTEPHBIE IPE3EHTALUHU 110 TEME
48 | Xumuueckue cBOMCTBa METAJUIOB. Psii HanpspKeHU MeTauioB 1 HaGnronate ¥ onuchIBaTh XMMUYECKHE PEAKIUH C TOMOUIbIO
€CTECTBEHHOT'O S3bIKA U SI3bIKA XUMHH.
49 | lllenounsie Metamuibl. Haxoxaenue B npupoae. dusznueckue u 1 CpaBHUBATh OTHOIIEHNE U3YYAEMBIX METAJUIOB U OKCUI0B METAJIJIOB K BOJIE.
XMMHYECKHE CBOMCTBA.
50 | Okcuzbl ¥ THAPOKCUABI HIETOYHBIX METAIIIOB. 1 CpaBHUBATh OTHOIIEHNE T'HIPOKCHIOB HATPUS, KAJIBLIMS U QTFOMUHUS K

pacTBOpPAM KUCJIOT U IIEI0YEH.
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51 | Kanbuuii u ero coeaunenust. JKecTKOCTh BOJBI M CLIOCOOBI ee 1 Hcnonb3oBath nproOpeTéHHBIC 3HAHUA U YMEHUS B TPAKTUYECKOM
yCTpaHEHHUS. JESITEIbHOCTH U ITOBCEHEBHOM JKM3HHU C LIENIbI0 0€3011aCHOr0 00palleHus ¢
BELIECTBAMU U MaTepHUajJaMH U SKOJIOTMYECKU I'PaMOTHOTO TIOBEIEHUS B
OKpY>Karollen cpee.

52 | Amromunuii. Haxoxnenue B mpupoje. CBOWMCTBA TFOMHHHS. 1 UccnenoBate cBoiicTBa u3ydaeMbIX BemiecTB. OOBSICHATH 3aBUCUMOCTh
(¢u3nyeCcCKuX CBONCTB METAJIJIOB OT BU/1a XUMHUYECKOH CBSI3U MEXKIY UX
aTOMAaMHU.

53 | AM(doTepHOCTh OKCHJIA ¥ TUIPOKCHIA ATFOMUHUS. 1 OnuchIBaTh CBOMCTBA H3y4aeMbIX BEIIECTB HA OCHOBE HAOIIOJCHUH 32 UX
npespauieHusIMH. Jloka3piBaTh aMPOTEPHBII XapakTep OKCUIOB U
THIPOKCHIOB amomMuHus 1 sxenesa (11).

54 | Kenezo. Haxoxaenue B mpupoje. CBoiCTBa xkene3a. 1

55 | CoenuHeHwus xenes3a 1 Pacro3HaBaTh OMBITHBIM MyTéM THAPOKCHI-MOHKL, HOHBI Fe?' i Fed*.

56 | IIpakTnyeckasi padora Ne7 Pemenne skcriepuMeHTATBHBIX 1 CobmoiaTh  TEXHHUKY 0€30macHOro oOpalleHus: ¢ XMMUYEeCKOM Mocyaon u

3aja4 1o Teme: «MeTayuibl M UX COCTUHEHUS. 1a00paTOpPHBIM 000PYTOBAaHUEM.

57 | IloaroToBKa K KOHTPOJIBHOU paboTe. 1 OcyIecTBISITh PEAKITUH, TIOITBEPIKIAIONTNE TCHETHUECKYIO CBSI3h MEKIY
HEOPraHMYECKUMHU COeTMHEHUSMU. 3aliChIBaTh YpaBHEHUS peaKluii B
MOHHOM BHUJIE C YKa3aHUEM Iepexo/ia 3JIeKTPOHOB.

58 | KonrpouabHasi padora Ne 3 mo teme «MeTawab». 1 BbruucnsTe 10 XMMHUYECKUM ypaBHEHUSIM Maccy, 00bEM HIIM KOJIMYECTBO
OJIHOTO M3 IPOAYKTOB PEAKIIMH 10 MacCe MCXOTHOTO BELIECTBA, 00bEMY UITH
KOJIMUYECTBY BEILECTBA, COJACPKAIIETO OMPEACIEHHYIO TOJII0 IPUMECEH.

Pasnen 3. KpaTkuii 0030p BaskHeidmmx opraHu4ecKux 10
BelleCTB

59 | Opranuueckasi XUMHSL. 1 Hcnonb3oBaTh BHYTPU- U MEKITPEIMETHBIE CBS3ZH.

60 | Yriesonopoasl. [IpenenbHbie yriieBog0pOIbL. 1 Onpenenars NpuHaAIEKHOCTD BEIIECTBA K ONPEAECIEHHOMY KIacCy
OpraHMYECKHUX COCIUHEHMUN. 3aUChIBaTh ypPaBHEHUS PEAKLUH 3aMEIIECHUS
U TPUCOEIMHEHMS C y4acTHeM OpraHudeckux Beuiects. Habmonath
JEMOHCTPUPYEMBIE OTIBITHI.

61 | HempenenbHble yrieBOJOPOIbI. 1 [Tomyuenue stunena. KauecTBeHHbIE peakliuy Ha 3TUJIEH.

62 | IIpousBoHbIe yriaeBo10po0B. CIUPTHL 1 PactBopenue sTriioBoro cnvpra B BojJie. PactBopeHue rimueprHa B BOJE.
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63

KapOonoBbie kuciotsl. Ciioxubie 3Gupsl. JKHUpHI.

[Tosiyuenue u cBOMCTBA YKCYCHOM KHUCIIOTHI. MccneaoBanre CBOMCTB )KUPOB:
PACTBOPUMOCTD B BOJAC U OPraHMYCCKUX PACTBOPUTCIIAX.

64 | YrieBonpl. KauecTBeHHas peakuys Ha IIIIOKO3y U Kpaxmail.
65 | AMuUHOKHUCIOTHL. benkn. YdacTBOBaTh B COBMECTHOM OOCYKJICHUU PE3YJIbTAaTOB OMBITOB. [IpoBOIUTH
Ka4eCTBEHHBIE PEaKIIMi Ha HEKOTOPBIE OPraHUIECKHE BEIIECTBA.
66 | [Tomumepsr. OO6pa3ubl u3aenuii U3 NOJUITUIIEHA, TOJIUIIPOTIHIIEHA
67 | Obobmaromuii ypok «BaxHeiime opranndeckue [Tonb3oBatbest MHpOpMaLME U3 APYrUX UCTOUYHUKOB AJISl OJATOTOBKH
COCIIMHEHUS. KpaTKux cooOmieHnii. [ 0TOBUTH KOMITBIOTEPHBIE IPE3EHTAIIMH TI0 TEME.
68 | toroBoe TecTupoBaHuE
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YueOHo-MeTOAMYECKOE oDecnevyeHne
Jluteparypa
1.T'apa H.H. Xumus: ypoku B 8 kiacce: mocobue st yautens / - 2-e u3f., nepepad. — M.:
[Ipoceemenue, 2014. — 127 c.
2.'apa H.H. Xumus: ypoku B 9 Kiacce: mocodue yist yautens / - 2-¢ u3ll., nepepao. —
M: Ilpocsewenue, 2014. — 127 c.
3.I'apa H.H., 'abpyceBa H.U. Xumus. 3agaqHuK ¢ «ITOMOIIHUKOMY. 8-9 KIIacChl: yueo.
roco6wue Juts 001eoopa3zoBaTeNIbHBIX opraHu3anuii — 6-e¢ uzn. —M.: [Ipocsemenue, 2016. —95 c.
4. Paneukmii A.M. Xumus. [(ugaktudeckuid matepuan. 8-9 kmaccel: mocobue s yduTeneu
obmieo0OpaszoBar. opranm3arnuii — 6-e u3g. — M.: [Ipocsenienue. 2015. — 127 c.
5.Pymutuc I'.E., ®enpaman O.I. PabGouas mnporpamma. Xumus. IlpeameTHas mauHUS
yueOunkoB [.E. Pymsuruca, ®.I. Penpamana. 8-9 xmaccel: mocobue Ui yduTenei
obmeoOpazoBarensHbIx opranm3anwii/ H.H. I'apa. — 2-e u3a., gomn. — M.: [IpocBemenne, 2013. —
48 c.
6.Pymutuc T'.E., ®empaman @.I'. VYueOnuk. Xwmmmsa. 8 kmacc: y4eOHUK ISt
o011eo0pa3oBaTeNbHBIX OpraHU3aliil ¢ NpuiIokKeHreM Ha 31ekTpoHHoM Hocutene (DVD) / T.E.
Pymutuc, ®@.I'. ®enpaman - M.: [Ipoceemenue, 2018. — 207 c.
7. Xumusa. 9 xmacc: ydeOHWUK s oOmeoOpasoBaTenbHBIX opranm3anui/ [.E.Pymutuc,
@.I".®enpaman.- 6-e uzganue.- M.: [Ipocemenue, 2018. — 208 c.
8.0I'D. XwuMmus: THITOBBIC 3K3aMEHAIMOHHBIC BapwaHThl: 34 Bapuanta/ mox pea. JI.IO.
Jo6potuna. M.: m3parenbctBo «HarmmonanpHOe oOpaszoBanme», 2018. (OI'D. OUIIN -
IIKOJIE).

9.Xumus. Ilogroroska k OI'D. 9 knacc. 30 TPEHUPOBOYHBIX BAPHAHTOB: y4€OHO-METOAMIECKOE
nocobue/ mox pen. B.H. loponskuna- Poctos u//l: Jlernon, 2018. -288 (OI'D)

MaTepuajibHO-TeXHHUYECKOe oOecreyeHue

Ne KoaunuecTBo
n/n HanmMeHoBaHMs 00bE€KTOB M CPEJACTB MATEPHATbHO-TEXHUYECKOT 0 OCHOBH %
obecnevyeHUs ast obecmey
IKO0JIa | €eHHOCTH
NanmocTpannu
1 KomrurekT Tabinil 1o 0CHOBHBIM TeMaM 8 Kjiacca 1 100
2 | Tabnuus! «JlabopatopHoe 06opyaoBaHKe U OOpaIllEeHUE C HUM» 1 100
3 KowmmnekT Tabnun «Metamnyprusi» 1 100
4 [Tepuoauueckas cuctema XumMudeckux 3nementoB [[.1. MenpaeneeBa 1 100
5 | DIEeKTpOXUMUYECKH psi/l HAMPSHKEHHS] METAJNIOB 1 100
6 PacTBopuMOCTB KHCIIOT, COJIeH 1 OCHOBaHHI B BOJIC 1 100
7 WNHnukaropsl 1 100
Konaexuun
8 Metamisl. 1 100
9 AnmroMuH#i 1 100
10 | Topd 1 100
11 | KameHHBIi yroab 1 100
12 | YUyryH u ctanp 1 100
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13 | Crexso u u3aenus U3 crexia 1 100
14 | IInmactmaccsl 1 100
15 | Hedts 1 100
16 | IlpomsblmenHbie 00pa3ibl TKaHEH 1 100
17 | Konnekuus mkasisl TBEPAOCTH 1 100
18 | Penkue meramis 1 100
19 | I'panut 1 100
CpeacrBa UKT
20 | HoyrOyxk 1 100
21 | Dkpan 1 100
22 | CD BupryanpHas naboparopus» (4acts 1,2) 1 100
23 | CD "Ypoku xumun. 8 - 9 knacc" (DVD-BOX) 1 100
24 | DVD Xumus 8 xiacc: 3JeKTpOHHOE MPHIIOKEHHUE K yIeOHUKY 1 100
25 | DVD Xumus 9 xiacc: 3JeKTpOHHOE MPHIIOKEHHE K yIeOHUKY
26 | Caiitel cetnt MaTeprer Www.hemi.nsu.ru, http://www.chemnet.ru,
http://www.school.holm.ru, http://www.chemistry.r2.ru
O01ee U BcioMorareJibHOe 000py/10BaHue
27 | KoMIIIEKT MPOTHUBOIIOKAPHOTO WHBEHTAPS 1 100
28 | KoMIIIEKT TEpMOMETPOB XUMUIECKAX 1 50
29 | ITpubop AJis OMBITOB 1O XUMHH C IICKTPUICCKUM TOKOM
30 | IlnuTka snekTpudeckas 1 100
31 | HarpeBatenu st mpoOUpoOK 15
32 | HarpeBarenu myist K010
33 | O30oHarop
34 | Ctonuk noabeEMHBII 1 100
35 | ltaTuB myst mpoOUpPOK 15 100
36 | lltaTtuB 1abOpaTOPHBIA XUMHUYECKH 8 100
37 | llunmb! TUTeIbHBIC 1 20
38 | Anreyka MeIUIIMHCKAs 1 100
39 | Epuu ans MbIThs ocyasl (Habop) 1 100
40 | Hoxxuuupsl 1 100
41 | Ouku 3aI[UTHEIE 5 50
42 | IlepuaTku pe3UHOBBIC 1 100
IIpudopsl 1adoparopHbIe
43 | Becobl yueOHbIE C pa3HOBECAMU 5 100
44 | Anmapar Kunma 250 mn 1 100
45 | Ilpubop Ui WIIIOCTPALMK 3aKOHA COXPAHEHHs MacChl BEILIECTB 1 100
46 | IIpubop g nodydeHus 1 cobopa ra3os 5 50
47 | DBauomeTp
48 | KommiekT yueOHbIX apeoMeTpoB
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49 | Mojens aTOMHOM KPHUCTANTMYSCKON PEIIeTKH KaMEHHOM COJTH 1 100
50 | Monenb aTOMHOM KPUCTAITUYECKON PEIISTKU MOBAPEHHON COH 1 100
51 | HaGop aTroMoB 15l COCTaBJICHHS MOJEIIEH MOJIEKY (JlabopaTopHasi) 2 20
52 | CnuproBka nabopaTopHas 5 80
Iocyna
53 | BopoHka npocras KoHycooOpa3Has 20 100
54 | Konba xounyeckast, 250 mi 2 100
55 | Konba xoungeckast, 500 mi 2 100
56 | Konba mnockomonnas, 250 mi 2 100
57 | Jloxka JUis COKUTaHUS BEIISCTB 15 100
58 | [Nayouku CTEKIISTHHBIE 25 100
60 | [IpoOupka xumuveckas, 16 MM 100 100
61 | IIpoOupku nemMoHCTpanuoHHbIE, 21 MM 5 100
62 | CtakaH BBICOKHMI C HOCHKOM, 25 M 2 100
63 | Crakan BeIcOKHMii ¢ HOcUKOM, 100 M 13 100
64 | Crakad HM3KHUHA C HOCHKOM, 250 MiI 2 100
65 | Crynka c mectukoM Ne 5 3 100
66 | Men3sypka, 100 v 2 100
XHMHYECKHE PEAKTUBBI 1 MATEPHAJIbI

67 | A3oTHas kucioTa (TUIOTHOCTH 1,42) 0,2 100
68 | ANIFOMUHHI METaJUTMYECKUH (TPAHYJIbI) 0,05 100
69 | AmroMUHUN CEPHOKUCIBINA 0,05 100
70 | AmoMUHUN XJIOPUCTBIA MECTUBOIHBIN 0,05 100
71 | AMmuak 25-ipoIeHTHBIN BOHBIN 0,2 100
72 | bapus THAPOOKUCH BOCEMHUBOTHAS 0,05 100
73 | bapwuit XJTOpHUCTHIN ABYXBOIHBIN 0,05 100
74 | bpom (B ammynax 1o 5 r) 1 ammyma 100
75 | bymara nmakmycoBasi HelTpaibHas (KHIKKH WA TyOYCBI) 15 mT. 100
76 | bymara yauBepcanbHas (KHM)KKH WA TYOYCBI) 15 mT. 100
77 | bymara ¢enondranennoBas (KHIKKA UIH TYOYCHI) 15 mT. 100
78 | XKeneszo Merammnyeckoe 0,02 100
79 | Keneso (II) cepHokuciioe CEMUBOIHOE 0,05 100
80 | XKemnesa (III) okuce 0,2 100
81 | XKemneso (III) xmopHOE MIECTUBOTHOE 0,1 100
82 | XKene3o BoccTaHOBIICHHOE (TIOPOIIIOK) 0,05 100
83 | UnaukaTop yHUBEpCAIbHBIH 0,01 100
84 | Kamuit 0,02 100
85 | Kanu enkoe (rpaHyibl) 0,2 100
86 | Kanuit OpomucTsIii 0,05 100
87 | Kanuit yrnexuciblii KUCIBIN 0,05 100
88 | Kanuii itogucTelit 0,05 100
89 | Kanuit yrnekucmusiii 0,05 100
90 | Kanuit MmapraHIioBOKUCIBIN 0,5 100
91 Kanuit xnopucterit 0,05 100
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92 | Kanwmii hochopHOKUCIIBIN ABYX3aMEIICHHBIH TPEXBOIHBIN 0,05 100
93 | Kanpuwmii MeTauimaecKuii( CTpyKKa) 0,05 100
94 Kanpius ruapookuch 0,2 100
95 | Kanpuwmii yriaekucibeii (Meln, MpaMop) 0,2 100
96 Kanbmusa okuce 0,2 100
97 | Kanpumii hocpopHOKUCITBIN 0,05 100
98 | Kanpumii XJIOPUCTHIN TBYBOIHBIH 0,1 100
99 | Kucnora 6opHas 0,05 100
100 | Jlakmowux 0,005 100
101 | Maruawmii MeTaJuIM4eCKUi (TIOPOIIOK) 0,05 100
102 | Maruawmii MeTaJuIM4ecKuid (CTpY)KKa WM JICHTA) 0,05 100
103 | Maraus okuch 0,2 100
104 | Marawuii CepHOKHCITBIN CEMUBOTHBIN 0,05 100
105 | Marawmii XJIOPUCTBIH MECTHBOTHBIH 0,1 100
106 | Mapranma (IV) okuch (mopomok) 0,05 100
107 | Menp (1) yraexucnast OCHOBHasI 0,2 100
108 | Memu (II) okuchk (TpaHyIIHI) 0,2 100
109 | Meau (1) okuchk (TOPOTIOK) 0,2 100
110 | Menp (IT) cepHOKHCTass OGe3BOTHAS 0,05 100
111 | Menp (II) cepHOKHCTasT TSATHBOIHAS 0,2 100
112 | Menp (II) xmopHast IByXBOaHAs 0,2 100
113 | MeTHIIOBBII OpaHKEBbIi 0,005 100
114 | Hatp enkwuii (TpaHyJibl) 0,4 100
115 | Hatpwmit MmeTaimnueckuid (TJI1aBICHBIN) 0,05 100
116 | Hatpwuit OpomMucCThIit 0,05 100
117 | HaTpwuii yriIeKUCIbIA KUCITBIN 0,2 100
118 | Hatpwuii ¢hochOopHOKHCIIBII ABYyX3aMeIIeHHBIN 100
119 | HaTpwuii CEpHOKHCIIBIN KUCITBII 0,05 100
120 | Hatpwuii ¢hochOpHOKHCIIBII 0THO3aMEeeHHBIN 100
121 | HaTpwuii yriieKucipli 0,2 100
122 | HaTpwuii yriieKUCIbIA JECATUBOTHBIN 0,05 100
123 | HaTpwuit KpeMHEKHCIIBIN JACBATHBOTHBIN 0,05 100
124 | HaTpwuii CEpHOKHCIIBIA ACCSITUBOAHBIN 0,05 100
125 | HaTpwuii CEpHHUCTOKHUCIIBIN 0,1 100
126 | Hatpwuii ¢pTopucThIii 0,05 100
127 | HaTpwuii XJ0pHUCThII 0,2 100
128 | Optodocdopnas kucinora 0,1 100
129 | Cepa 0,2 100
130 | Cepnas kucnora (mIoTHOCTH 1,84) 1 100
131 | ConsHas kucnota (maotTHocTh 1,19) 2 100
132 | ®enondranenn 0,005 100
133 | I{uHk (mBLTH) 0,05 100
134 | lluHK MeTayIMuecKuil (rpaHyIupOBaHHbBIN, 0€3 MBIIIbSIKA) 0,2 100
135 | llunka okuch 0,2 100
136 | LIMHK CEepHOKHUCIIBIN CEMUBOIHBIN 0,1 100
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