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(YMK O. C. I'aopueasin, I.I'. Octpoymos, C.A. Ciaakos)

Iloacnumenvnaa 3anucka
Pabouas mporpamMMa Kypca XMMHH JJIsl OCHOBHOHM HIKOJIBI pazpaboTaHa B cOOTBETCTBHU ¢ DenepaibHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM o00Imero obpasoBaHus. B Hell Takke yYUTHIBAIOTCA
OCHOBHBIE HJIeH U TIoJI0keHus [IporpaMmMel pa3BuTus u GOPMHUPOBAHUST YHUBEPCAITBHBIX YI€OHBIX NEHCTBHIA
JUTsl OCHOBHOTO 00I1IeT0 00pa30oBaHuUs.
Oobwian xapakmepucmuka yuedHozo npeomema.

B nmnpeamerax ecTecTBEHHO-MAaTeMaTHYECKOTO LMKJIA BEIyLIYyI0 poJib WrpaeT I[03HaBaTeJIbHAs
JEeATeIbHOCTh M COOTBETCTBYIOIINE €ii M03HABaTEeNbHbIC y4eOHbIE ICHCTBHA. B CBS3M C ’TUM OCHOBHBIMH
HeJsiIMU 00yYeHHMsl XMUU B OCHOBHOM LIKOJIE SIBJISTIOTCS:

1) popmupoBanue y oOyyaromuxcs yMEeHUsl BUJIETh U MOHUMATh [IEHHOCTh 00pa30BaHus, 3HAUUMOCTb
XMUMHMUYECKOTO 3HAHMS Ul KaXJO0T0 YelIOBEKa HE3aBUCHMO OT €ro Mpo(eccHoHaNbHON IesITeNbHOCTH;
YMEHHS pa3nuyarh (PAaKThl U OLIEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSIMHU
OIICHOK U CBSI3b KPUTEPUEB C OINpEAEICHHOW CUCTEMOW LIEHHOCTEeH, (popMynupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MTO3UIIHIO;

2) ¢popMupoBaHue y 00ydarmuXxcs 1MeIOCTHOTO MPEACTABICHHUS O MUPE W POJIM XUMUH B CO3JaHHU
COBPEMEHHOM eCTeCTBEHHO-HAyYHOW KapTUHbI MHUpA; YMEHHS OOBICHATH OOBEKTHI U IPOLECCHI
OKpYXarollel JEUCTBUTEIBHOCTH — MPUPOJHOM, COLMAIBHOM, KYJIbTYpPHOW, TEXHUYECKOM Cpenpl,
UCIOJIB3YS JUIs 3TOTO XUMHYECKHE 3HAHUS,

3) npuoOpeTeHne 00yJaroUMHUCS ONBITa Pa3HOOOPa3HON AESITEIBPHOCTH, TIO3HAHUS M CAMOTIO3HAHNS,
KITIOYEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), HMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JJIS PA3IMYHBIX
BUJIOB JESTENBHOCTU: pelIeHus MpoOieM, MPUHITHUS pelIeHud, I[OouCKa, aHanu3a u 00paboTKu
nHGOpMalMY, KOMMYHMKATUBHBIX HAaBBIKOB, HAaBBIKOB HW3MEPEHHUH, COTPYyJHHMYECTBA, O€30MacCHOro
oOpaleHHs ¢ BeIECTBAMHU B [IOBCEAHEBHOM KU3HH.

HN3ydyenue xumum B 8 Kj1acce HANPABJIEHO HA TOCTUKEHHE CJIETYIOIINX LeJIei

® Pa3BUTHE JIMYHOCTH OOYYAIOMIMXCS, UX MHTEJUIEKTyalbHOE W HPABCTBEHHOE COBEPIICHCTBOBAHUE,
(hopMHpOBaHKE Y HUX TYMAaHUCTUUYECKUX OTHOUICHUN U SKOJIOTUYECKH 1E1€CO00Pa3HOTO MOBEACHUS B OBITY
U TPYAOBOH €ATEIbHOCTH

e hopMUpOBaHHE YMEHUU OPraHU30BBIBATH CBOM TPyH, TOJB30BAaThCA Y4YEOHUKOM, Jpyroi
JTUTEPaTypoil, cobIoaaTh npaBuia paboThl;

¢ hopMUPOBAHNE OCHOB XUMHUYECKOTO 3HAHUS — BKHEUIINX (PAKTOB, MOHATUN, XUMUYECKUX 3aKOHOB
U TEOpHH, SI3bIKa HAYKH, TIOCTYITHBIX ydaluMcs 0000IIeHU MUPOBO33PEHYECKOTO XapaKTepa;

® pa3BUTHE YMEHUI HaOIIOAAaTh U OOBACHATH XUMHUYECKUE SBJICHUS, MPOUCXOAAIIUE B J1a00OpaTOPUH,
Ha TIPOU3BOJICTBE, B MOBCEIHEBHOMN KH3HHU;

e hopMUpoBaHHE YMEHHIl 0€30MacHOr0 OOpalleHuss C BEUIECTBAMH, UCIOJIb3yeMbIMU IPHU
BBITIOJIHEHUH HECJIOXKHBIX XUMUYECKUX OMBITOB U B TIOBCEAHEBHOW KU3HU;

e hopMUpOBaHHE YMEHHUH CpPaBHUBATh, BBIWICHSITH CYIIECTBEHHOE, YCTaHABIMBATh MPUYHHHO-
CIIEJICTBEHHBIE CBSI3H, JIeJIaTh 0000IEHNs, CAMOCTOSITENILHO MPUMEHSTh, MMOMOIHATh U CUCTEMaTU3UPOBATH
3HAHUS;

® BHIpa0OTKAa y y4alIMXCs MOHMMAaHHUS OOUIECTBEHHOW MOTPEOHOCTH B Pa3BUTHM XUMHH, a TaKKe
dbopMHUpOBaHME Yy HHX OTHOIIEHHS K XUMHUU Kak BO3MOXHOW oOmactu Oyaymiedl mpakTuuecKoit
NEeSATENbHOCTH;

B cootBercTBHU ¢ yueOHbIM mImaHoM MBOY COL Ne46 Ha uzydeHne XuMuu B 8 Kjacce OTBOAUTCS 2
yaca B Hejenmto, 68 wacoB B roi. Ilporpamma u paccuumTaHa Ha 68 yacoB B roji (2uaca B HEJEIIO).
IIporpamMMoii IpeayCMOTPEHO MIPOBEACHUE:

- KOHTPOJIBHBIX padoT 4

- IPAKTUYECKUX paboT 6

Oo6yuenue Benércsa no yaeOHuky O.C.I'abpuensa M.I'. OctpoymoB, C.A. CrnagkoB «XuMus 8 Kiaccy,
KOTOPBI COCTaBIS€T EAMHYIO JIMHUIO YYEOHHKOB, COOTBETCTBYET (eJepaibHOMYy KOMIIOHEHTY



roCyJapCTBEHHOTO 00pa30BaTEeNBbHOIO CTaHIapTa 0a30BOTO YPOBHS M pPEAM3yeT aBTOPCKYIO MPOTPaMMy
YMK O. C. I'abpuensa, U.I'. Octpoymos, C.A. Crnaakos
OcHOBHOE cofiep)KaHNE aBTOPCKOM MOJIHOCTBIO HALIUIO OTPAKEHUE B JaHHON pabodell mporpaMme.
Cooeporrcamenvuas uacmeo

Yueono-memamuueckoe naanupoeanue

Pa3nen KoaunuyecrBo KosunyecTBo yacoB B
4acoB B aBTOPCKOii padoueii mporpamme
nporpamme

1. HavanbHbie MOHATHA U 20 20

3aKOHBI XUMUH. [TpakTnyeckux padboT —2
KoHnTponbHbix pabot- 1

2. Baxnelimme npeacTaBuTeNn 18 18+3

HEOPraHMYECKUX BEIIECTB. [TpakTnyeckux padboT —3

KonmuecTBeHHBIE OTHOLICHUS B KoHnTponbubix padoT- 1

XUMUHU

3. OCHOBHBIE KJIACCHI 10 10+1

HEOPraHUYECKUX COCTUHEHUIN [TpakTrueckux padort —1
KonTponbHbix padoT- 1

4. Tlepromnvecknii 3aKOH U 8 8+1

[Iepnoanueckas cucrema
XUMHNYECCKHUX JJIEMCHTOB
JI.1. MenneneeBa u CTpoeHHE

aToma
5. Xumuueckast CBS3b. 8 8+1
OKHCITUTETHHO- Kontposnbabix paboT-1

BOCCTAHOBUTCJIBHBIC pCaKINN

Uroro: 64 + 6 4 pe3epB 70

H3menenusn, enecenHnbvle 6 ABMOPCKYIO RPOZPAMMY.

[Iporpamma kypca xumuu B 8 kiacce paccuntana Ha 70 4.: 2 4. B Hezeto.

CornacHo aBtopam mporpammbl O.C. TI'abpuensny W.I'. Octpoymoy, C.A. Cnaakony ,
«pacrnpejielieHne BpeMEHHU 0 TeMaM SIBIISIETCS OPUEHTUPOBOYHBIM, U YUUTENb MOXKET HU3MEHSTh €ro
no coemy ycmotpenuton’. Kpome Toro, O.C. T'abpuensn paspelnaeT yduTenaro XUMHH H3MEHATH
CTPYKTYpY IpPEICTaBIEHHOIO B IIPOrpaMMe NpakTHkyma?., B cBA3M ¢ 3TMM B HPOrpaMMy BHECEHbI
CIIEYIOIINE U3MEHEHUS:

1. KontpomnsHbie paboTsl (o 1 4) 3aBepiiatoT udydeHue pasaenon: «HauanbHble TOHATUS U
3aKOHBI XUMUW», «BakHelIne npeacTaBUTeIN HEOPraHUIECKUX BEIIECTB.

KonnuecTBeHHbIE OTHOLIEHUS B XUMUN»,«COEIMHEHHS] XUMHUECKHUX 3J1eMEHTOB. OCHOBHBIE KJIACChI
Heoprannueckux coeauHeHuin», «IICX3. Xumuueckas cBsi3b. OKUCIUTEIHHO-BOCCTAHOBUTEIIbHbIE
peakiuu». IToro MHOIO NMpeaycMOTPEHO poBeeHHe 4 KOHTPOJIbHBIX PaboT.

2. Ilpaktuyeckas paboTa «AHaIM3 TMOYBBI M BOJBI» 3aMeHeHa Ha paboty «Oumncrka
MOBAapEHHOM CONU», TaK Kak, Ha MOHM B3rJAA, 3Ta paboTa MO3BOJSET Oojee AeTalbHO OTpabdoTaTh
YMEHHUsI TO pa3feleHuto cMmeceil. I mo3BoiseT MpoBeCTH pacTBOpeHHe, (QUIbTpOBaHUE W
BbImapuBanue. Kpome Toro, maHHas paboTa HECeT MPaKTUYECKYI0 HaNpaBIEHHOCTh M 3HAKOMHUT
oOyyaronmxcs ¢ OYMCTKON MHUILIEBOM COH.

3. ITlpaktuueckass pabora «HabOmiomeHusi 3a ropsiieil cBeuoil» BblgeneHa He B (dopMmar
OT/IENILHOTO YpOKa, a MPEJCTaBj€Ha B KAaueCTBE JAEMOHCTPALIMOHHOTO ONBITA MPHU HU3YYEHHH TEMBI
«DU3NYECKUE ABICHUS.

! Ta6puensn O. C. .T. Octpoymos, C.A. Cnaakos Pa6oune nporpammel. — M. : TIpocsemtenue, 2019

2 Tabpuensn, O. C. [Iporpamma Kypca xumun st 8-11 kmaccos 061meo6pasoBatenbHbix yapexaenuii / O. C. Tabpuensn. — M. :
Hpoda, 2009. —c. 4.



4. Ha I/I3y‘-IeHI/Ie TEM «KOJII/I‘-IGCTBGHHBIG OTHOIICHUS B XHUMHU», ((OCHOBHBIG KJIaCChI
HEOPraHMYECKUX BeIIecTBy», «lleproamueckuii 3akoH» JO00ABICHBI Yackl W3 pe3epBa ISl OTPaOOTKH
YMCHI/ISI HpOBOHI/ITb pacquLI.

5. OO0mee KOIUIECTBO YaCOB HE M3MEHUIIOCH.

Cooeporcanue yueonozo Kypca.
HavanbHble NOHATHUS U 3aKOHBI XUMUH

Tena u BemecTtBa. CBOMCTBa BemecTB. DTaJOHHBIE (PU3MUECKUE CBOWCTBA BEIIeCTB. Marepuaisl u
MarepuaigoBeneHue. Poiab XUMHUHM B KM3HHM COBPEMEHHOro obmiectBa. OTHOIIEHHE OOLIECTBA K XUMHHU:
xeModuius 1 xeMohoousi.

Metonpl u3yuenusa xumuu. Habmonenue. OxcniepumenT MoaenupoBanue. Mojienn MarepuaibHble U
3HAKOBBIE UJIM CUMBOJIBHBIE.

I'azer. XKugkoctu. TBEpaple BemiecTBa. B3amMmHbBIE IEepexoAbl MEXKy arperaTHbIMM COCTOSHHUSIMH
BEIIIECTBA: BO3TOHKA (CyOnuMmanus) W jaecyOnuManusi, KOHJICHCAlUs W HCHapeHHe, KpUCTauIM3aIus |
IJIaBJICHHUE.

Odusnueckue sBiaeHUs. Yucrteie BemectBa U cMecu. ['oMoreHHBIE W TeTeporeHHble cmecu. Cmecu
razoo0Opassbie, >kugkue u TBEpAbIe. CnocoObl pa3ieNieHuss CMecei: MEeperoHkKa, WM JUCTHILISINS,
OTCTavBaHUe, (UIbTPOBAaHME, KPUCTAUIM3ALlMg WIKM BblMapuBaHue. Xpomarorpadus. [IpumeHeHue »tux
croco0o0B B TaOOpaTOPHOM MIPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHYECKHE 3JIEMEHTBhl. ATOMBI M MOJeKynbl. IIpocTeie W cioXkHbIE BemiecTBa. AJIOTpONHs Ha
npuMmepe kuciopoaa. OCHOBHbIE TIOJIOXKEHHUS aTOMHO-MoJieKyasipHoro ydenus. Honbl. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHHSL.

3Haku (CUMBOJIBI) XHMHUUYECKHX 3JeMEHTOB. MHbopmarms, KOTOpPyH0 HECYT 3HAKW XUMHYECKUX
AJIEMEHTOB. OTUMOJIOTHS Ha3BaHMM HEKOTOPHIX XHWMHUYECKUX »3JeMeHToB. Ilepuonudeckas Ttabmuna
xuMuueckux snemeHToB JI. M. MeHneneeBa: KOPOTKONMEPUOIHBIA M JJIMHHOINEPUOJHBIA BapUaHTHI.
[Tepuoast u rpynmnel. ['maBHas u mobGounas moarpynmbl Wik A- U b-rpynmel. OTHOCHTENbHAss aTOMHas
Mmacca.

Xumuyeckue ¢Gopmynsl. Munmekcbl u  kod@duiuentsl. OTHOCHUTENbHAs MOJICKYISIpHAs Macca.
MaccoBast 10711 XMMHYECKOIO 3JIeMEHTa B coequHeHUH. MHopmaius, KOTOpylo HECYyT XHMUYECKUE
hopmyIIBI.

BanentHoctb. CTpykrypHbIE (DOpPMYJTbl. XHUMHYECKHE 3JIEMEHThI C TOCTOSHHOHW M IEePEMEHHOMN
BaJICHTHOCTHI0. BbIBO (hopMynibl coeuHeHust 1Mo BajieHTHOCTU. Omnpe/esieHne BaleHTHOCTH XUMUYECKOTO
aneMeHTa o ¢opmyse BemiectBa. CocTaBieHNe Ha3BaHUN COCIUMHEHHM, COCTOSIINX U3 JIBYX XUMHUYECKHX
AJIEMEHTOB, 110 BAJIEHTHOCTH. 3aKOH MOCTOSIHCTBA COCTABAa BEIIECTB.

XuMuyeckue peakiuu. PeareHTsl U MPOAYKTHI peakiuu. [Ipu3Haky XuMUYeCKHX peakiui. Y cIoBUs
UX MPOTEKAHUs U MpeKpalieHus. Peakium ropenus. JK30TepMHUECKUE U YHIOTEPMUYECKIE PEaKLIUU.

3aKOH COXpaHEHUs MacChl BElIeCTB. XUMUUYecKue ypaBHeHHs. COCTaBlIeHNE XUMHUUYECKUX YpaBHEHUM.
Nudopmanus, KOTOpyro HeCET XuMU4eckoe ypaBHeHue. 21

Knaccudukanuss XMMUYECKUX pEaKIui MO COCTaBy M YHUCIY PEareHTOB M MPOIYKTOB. THIIBI
XUMHYECKUX peakiuil. Peakiuu coenuHeHUs, pas3loXeHUs, 3aMmelleHus W obOmeHa. Karammzatopsl u
KaTajus.

[IpakTrueckue pabOTHI.

1. 3nakomcTBO ¢ nabopaTtopHeiM oOopynoBaHueM. [IpaBuna TexHHKH 0€30MacHOCTH MpHU padoTe B
kaOuHeTe XuMuHU. HekoTopbie BUABI padoT.

2. OuncTKa MOBapEHHOMN COJIH.

BaxHeimue npeacTaBuTeIM HEOPraHUYECKUX BelleCTB.
KoandyecTBeHHBIE OTHOIIIEHNSI B XUMHUH

Cocras Bo3ayxa. [lonstue 06 00beMHON 07€ () KOMIOHEHTA MPUPOTHON ra30BOM CMECH — BO3AyXa.
Pacyer 0O0beMa KOMIOHEHTA Ta30BOM CMECH IO €r0 00BEMHOM J10JIe M1 HA000POT.

Kucnopoa. O3on. [lomyuenue kucnopona. CoOupanue M pacrlo3HaBaHHE KUCIOPOAa. XUMHUUYECKUE
CBOMCTBAa KHCIJIOPOJA: B3aWMOJEWCTBUE C METAJUIAMH, HEMETAJUIAMU U CJIOKHBIMH BEILIECTBAMM.
[Ipumenenune kucnopoaa. KpyroBopot kuciopoaa B mpupo/ie.

Oxcuapl. OOpazoBaHue Ha3BaHW OKCUIOB MO uX popmymnam. CocraBieHre GOpMyT OKCHIIOB MO UX
Ha3BaHusAM. [IpencraBurenn OKCUIOB: BOJA U YIJIEKUCIIBIN Ta3, HEralEHasi U3BECTb.



Bonopon B mpuposae. dusnyeckrue 1 XUMUYECKUE CBOKMCTBA BOJOPO/IA, €r0 NOJIyYCHUE U IIPUMEHEHUE.

Kucnotel, ux cocraB u ux kinaccudukanus. Muaukaropsl. Tabmuma pactBopumoctu. CossiHas U
CEpHasl KUCJIOTbI, UX CBOWCTBA U IIPUMEHEHHUE.

Conu, ux coctaB U Ha3zBaHus. PactBopuMocTs coiieil B Boze. IIpeacraBurenu cosieil: XJI0pua HaTpus,
kapOoHat HaTpus, pocdar Kanpuus.

IloctossnHas ABoranpo. KommuectBo BemiectBa. Mosab. MousipHas macca. KpaTHbele eauHuUIbI
M3MEpPEHUsl KOJIMYECTBA BELIECTBA — MWIIMMOJb U KHJIOMOJb, MIJLIMMOJISIPHAS U KUJIOMOJISIPHAsT MaccChl
BELIECTBA.

Pacuerbl ¢ ucnonb3oBaHMEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Macca», «IIOCTOSHHas
ABoraapo».

3akoH ABoraapo. MoJsapHbIil 00beM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS INIOTHOCTh OJJHOTO Ta3a
0 IPYrOMY.

KpaTtHble enuHUIBI U3MEpPEHHMs] — MWUIMMOJISIPHBI W KWJIOMOJISIPHBIH 00BEMBI T'a3000pa3HbIX
BEIIECTB.

Pacuersl ¢ MCHOJIb30BaHMEM NOHSTUN «KOJIMYECTBO BEIIECTBA», «MOJISIpPHAs Macca», «MOJIAPHBIN
00BEM ra3oB», «IOCTOSTHHAS ABOTaApO».

Pacuersl ¢ MCHONB30BaHHMEM NOHSTUN «KOJMYECTBO BEIECTBA», «MOJISIPHAS Macca», «MOJIIPHBIN
00BEM ra3oBy», «4UciI0 ABOTaIpoO».

I'unpocdepa. Kpyrosopor Boapl B mnpupone. Pusznyueckue MU XUMUYECKHE CBONCTBA BOJpI:
B3anMMOJICHCTBHE C OKCHUIIAMU.

OcHoBanus, ux cocrtaB. PacTBopuMOCTh OCHOBaHMI B Boje. V3MeHEeHME OKpacKM HHIMKATOPOB B
menoyHou cpene. [IpeacraBurenu menoveit: THAPOKCUIBI HATPUS, KATHUS U KAJIbIUA.

PactBopurens m pactBopéHHOe BemecTtBo. PactBopbl. PactBopenme. I'mapartel. MaccoBas pons
pacTBOpEHHOrO BemiecTBa. PacyeTbl, CBsI3aHHbIE C HCIIOJIb30BAHMEM TOHSTHUSI «MaccoBasl JIOJIs
PacTBOPEHHOTO BEIIECTBAY.

[IpakTrueckue paboTHI.

3. Ilonyyenue, cobupanue U pacro3HaBaHUE KUCIOPOIa.

4. Ilomyuenue, coOMpaHUe W paclio3HaBaHKE BOJIOPO/IA.

5. IlpuroToBiieHHE paCTBOPOB COJIEH C X 3aJJaHHOM MAacCOBOM JOJICH.

OcHOBHBbIE KJIACCHI HEOPTrAHUYECKHUX COeTUHEHU I

O6oOmenue cBefAeHUN 00 OKcHIaxX, WX KilacCU(UKAIMU, Ha3BaHUAX M CBoHcTBax. CrnocoObl
MOJTy4CHUST OKCHUJIOB

OcHoBanusl, UX KiIaccu(HKaIys, Ha3BaHUS U CBOMCTBA. B3anMMOeHCTBHE C KMCIOTaMHU, KUCIIOTHBIMHU
OKCHUJIaMH U COJIsIMU. Pa3jioxkeHre HepacTBOPUMBIX OCHOBaHMA. CITOCOOBI MOJTydeHUSI OCHOBAHUH.

Kucnotel, ux kinaccudukanus 1 HazBaHus. OOIIMe XUMHUYSCKUE CBOMCTBA KUCIIOT. B3anmoericTBre
KHCIIOT C MeTaUlaMH. ODJCKTPOXUMHUUYSCKHH PpsJi HANPsHKEHUH METaIoB. B3ammonmencTBHE KHCIOT C
OKCHJaMH METAJZIOB. B3aMMOJEHCTBHE KHCIOT C OCHOBAaHMSAMH — peaklus HEHTpaau3aIuu.
B3aumopericTBre KucioT ¢ consimu. [TomydeHne OECKUCIOPOIHBIX U KUCIOPOICOICPIKAIINX KACIIOT.

Conm, ux kimaccudHUKalus M CBOMCTBAa. B3amMopelcTBHe COJICH ¢ MeTallllaMH, OCOOCHHOCTH 3THX
peakiuii. BzanMoeiicTBre cojieii ¢ COJISIMH.

['eHeTrueckue psabl MeTalla M HeMeTayuta. ['eHeTndeckasi CBI3b MEXKIY KJIacCaMH HEOPTaHMYECKHX
BEIIECTB.

[TpakTideckue paboOTHI
6.Pemenne skcriepuMeHTANBHBIX 3a7a4.
Ilepuoanyecknii 3axoH U Ilepuoanyeckas cucremMma XMMHYECKUX 3JIEMEHTOB
JA.U. MenaeneeBa U CTpOEHHE aTOMA

EcTecTBeHHBIE ceMelCTBA XHMHUYECKHUX DJJIEMEHTOB: IIEIOYHBIE M IIEIOYHO3EMEIbHBIE METalllbl,
raJloTeHbl, WHepTHbIe (OnaroponaHbie) ra3el. AM@oTepHOCTh. AMMOTEpHBIE OKCHUABI W THAPOKCHUIBI.
KomruiexcHbie comu.

Otkpertue /1. 1. MenneneeBbiM [lepuoanueckoro 3akoHa u coznanue um llepuoanueckoil cucTemMsl
XHMHUYECKHX IJIEMEHTOB.



ATOMBI Kak ¢opma CYIIECTBOBAHHMS XMMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHHH
aToMoB. JloKa3aTenbCTBa CIIOKHOCTH CTpoeHus aroMmoB. OmbiTel Pesepdopna. Ilmanerapnas Mmopenb
CTPOEHUS aToMa.

CocTaB aTOMHBIX siiep: IPOTOHBIL, HEUTPOHBI. OTHOCUTENbHAs aTOMHas Macca. B3anMocBs3b NOHATUI
«IPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHASI aTOMHASI MaCCay.

Mukpomup. DnekTpoHbl. CTpoeHUE AIEKTPOHHBIX YPOBHEH aTOMOB XMMUUYECKHUX AieMeHTOB NeNe -
20. IlonsaTue 0 3aBepUICHHOM JIEKTPOHHOM YPOBHE.

Nzotomnbl. Gusnveckuit cmbici cuMBoJinku [lepuoandeckoit cucrembl. CoBpeMeHHast POpMyIUpPOBKA
[lepuonnveckoro 3akoHa. Vi3MeHeHHs CBOWCTB AJIEMEHTOB B MEPUOAAX U TPYIIAxX, Kak QYHKIUS CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK ATOMOB.

XapakTepucTUKa dJIEMEHTa-MeTajllla U 3JIEeMEHTa-HeMeTalljla 10 UX MoJioKeHHto B llepuonnyeckoit
cucteMe xuMuueckux asemenToB I, 1. Menpeneena.

Xumuyeckasi cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

WNonnas xumuueckast cBsi3b. MloHbl, 00pa3oBaHHBIE aTOMAMU METAJJIOB U HEMETaIIOB. CXeMbl
00pa3oBaHusi HOHHOMW CBSI3U JJI1 OMHAPHBIX COeNUMHEHHM. IOHHbIE KPUCTAININYECKUE PEIIETKU U
(u3nyeckue cBOCTBa BEIIECTB C 3TUM THUIIOM peléTok. [ToHsTHE 0 GOopMYIBHOM €TUHUIIE BEIIECTBA.

KoBanentHas xumuueckast CBsI3b. JJICKTPOHHBIC U CTPYKTYpHBIE (popMyiibl. [loHSTHE O BaJIGHTHOCTH.
KoBanentnas HenossipHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJICHTHOM CBSI3U JIsl OMHAPHBIX COSAMHEHUI.
MouekynspHble U aTOMHbIE KPUCTAJUIMYECKUE PEMIETKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

DNeKTpOOTpULATENBHOCTD. Psint anekrpooTpunarensHocTi. KoBaneHTHas nossipHas XUMHYECKast
cBs3b. [Junons. CxeMbl 00pa30BaHMs KOBAJICHTHOM MOJSPHOM CBS3U Ui OMHAPHBIX COEAUHEHUH.
MouekynspHble U aTOMHbIE KPUCTAJUIMYECKUE PEMIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Mertannnueckas XUMUYECKas CBSI3b U METaJUIMUYecKasi KpucTajinueckas peuiérka. CBolCTBa BEIIECTB
C 3TUM TUIOM peméTOK. EnnHas nprupoia XMMUYECKUX CBS3€EH.

Crenenp okucieHus. CpaBHEHHE CTENEHU OKHUCJIEHUS M BaJICHTHOCTH. [IpaBuiia pacuéra creneHeu
OKHUCJICHUS 10 POpMYIIaM XUMHYECKUX COECTUHEHU.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHne CTENeHed OKUCIEHUsS Ul dJIEMEHTOB,
00pa3yIoIuX BeIlecTBa pa3HbIX KiaccoB. Peakiinn MOHHOTO 0OMEHA U OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKHCIUTENb M BOCCTAHOBHUTENb, OKHCIECHHE M BOccTaHOBJIeHHME. (CoCTaBlieHHE YypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMII METOJOM AJIEKTPOHHOTO OanaHca.

BbINyCKHUK HAYYUTCS

3Hamb (NOHUMAMD) .

— XUMHUYECKYI0 CHMBOJIMKY: 3HAKM XUMHUYECKHX 3JIEMEHTOB, (OpPMYJbl XHMHUYECKUX BEIIECTB,
YPaBHEHUSI XUMUYECKUX PEAKLINN;

— B@XHEHIIME XWMHYECKHE TIOHSATHUS: BEIIECTBO, XHMHUYECKUM JJIEMEHT, AaTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE AaTOMHas M MOJIEKYJspHas Macchl, HOH, KAaTHOH, AaHWOH, XWUMHYECKas CBS3b,
ANIEKTPOOTPHUIATENILHOCTD, BAJIEHTHOCTh, CTEIIEHb OKHCIEHUS, MOJIb, MOJISIpPHAsT Macca, MOJIAPHBIH 00BEM,
pPacTBOPBL,OKUCINUTENb U BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHUE, OCHOBHBIE THIIBl PEAKUUN B
HEOPraHUYECKOU XUMUU;

— (GOpPMYITUPOBKM OCHOBHBIX 3aKOHOB W TEOPUN XUMHUHU: aTOMHO-MOJICKYJISIPHOTO YY€HHS; 3aKOHOB
COXpaHEHHUs1 MacChl BEUIECTB, MOCTOSIHCTBA cOCTaBa BellecTB, ABoraapo; llepuomumueckoro 3akona /[I.M.
MeneneeBa; TCOpUM CTPOSHUS aTOMa U YYEHUSI O CTPOECHUU BELIECTBA;

Ha3vleamoy:

— XMMHYECKHE 3JIEMEHTHI;

— COEJIMHEHHMS U3yYEHHBIX KJIaCCOB HEOPTaHMUECKHUX BEILIECTB;

00vACHAMY:

— (hU3HUECKUN CMBICT aTOMHOTO (MOPSAIKOBOTO) HOMEpPa XUMHUYECKOTO AIIEMEHTa, HOMepa TPYIIbl U
nepuoaa B [lepuoguueckoit cucreme Jl. . MenzaeneeBa, K KOTOPbIM 3J1€MEHT MPUHAIIEKUT;

— 3aKOHOMEPHOCTU M3MEHEHHUsI CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MpeJieiaxX MaJlbIX IEPHOJIOB
1 A-Tpynm, a Takke CBOMCTB 00pa3yeMbIX HMH BBICIITUX OKCHUIOB U THIPOKCHJIOB;

Xapakmepusoeamau:

— XUMHUYECKHE 3JIEMEHTHI (0T BOJOpOJA MO KalbliMs) HA OCHOBE UX ToJoKeHus B Ilepuoanueckoit
cucreMe XUMHUeckux anemMeHToB . V1. MenaeneeBa 1 0COOEHHOCTEH CTPOSHHSI UX ATOMOB;

— B3aMMOCBSI3b MEXK/Iy COCTAaBOM, CTPOCHHEM M CBOMCTBAMU HEOPTraHUYECKUX BEIECTB;



— XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (IMPOCTHIX BEIIECTB —
METAJUIOB ¥ HEMETaNIOB, COCAMHCHHA — OKCHIOB, KHCIOT, OCHOBaHUN, aM(OTEPHBIX OKCHIOB U
TUAPOKCHJIOB, COJIEH);

onpeoenamep:

— COCTaB BEIIECTB 10 UX (popmymnam;

— BAJICHTHOCTb U CTEIEHU OKHUCIICHUS 3JIEMEHTOB B COCIMHEHUH;

— BUJIBI XUMHYECKOU CBSI3M B COCTMHCHUSX;

— THUIIBI KPUCTAUTHICCKUX PEMIETOK TBEPIBIX BEIIECTB;

— MPUHATICKHOCTD BEIIECTB K ONPECIEHHOMY KJIACCy COCTUHEHUI;

— THUIIBI XUMUYECKHUX PEaKIINN;

cocmaenamao:

— cXeMbl cTpoeHUs aToMoB nepBbix 20 anemenToB [lepuonnueckoii cuctemst Jl. Y. Menneneena;

— ¢GopMyIIBl HEOPTAaHUUECKUX COCAMHEHUI M3yUeHHBIX KJIACCOB;

— YypaBHEHUS XUMHUYCCKHX pEakKIHid, B TOM 4YHUCIIE M OKHCIHTEIHHO- BOCCTAHOBUTEIBHBIX, C
MTOMOIIBIO METO/1a 3JIEKTPOHHOTO OajaHca;

0eszonacno oopawamuca:

C XUMUYECKOM NMocyA0oi 1 1a00paTOpHBIM 000PYAOBaHUEM;

npo6oOUmMb XUMUYECKUIL IKCHEPUMEHM:

— MOATBEPKJAIOIINN XUMUYECKUI COCTAaB HEOPraHUYECKUX COCTMHEHNU;

— TIOITBEPXKIAIOITUN XUMHYECKHE CBOMCTBA N3YYCHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

— TI0 TIOJTYYSHUI0, COOMPAHHIO M PACTIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPOIa, BOJAOPO/IA);

GLIUUCTIAMb:

— MAacCOBYIO JIOJII0 XUMHUYECKOT0 JIEMEHTa N0 (hopMyJie COeTMHEHUS;

— MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;

— Maccy OCHOBHOTO BEILIECTBA MO U3BECTHOM MACCOBOM J0JIU MPUMECEN;

— 00BEMHYIO J10JTI0 KOMIIOHEHTA ra30BOil CMecH;

— KOJIMYECTBO BEIIECTBA, 00bEM HIIM MAcCy BEIIECTBA MO KOJWYECTBY BELIECTBA, 0ObEMY MIIM Macce
peareHToB, UK MPOAYKTOB PEaKIIHH;

UCROIb306aMb RPUOOPEeM EHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOTl

0esAmenbHOCHmU U NOBCEOHEBHOIL HCUSHU:

— Juis Ge3omacHOro oOpallleHusi C BelleCTBAaMU M MarephajlaMd B IOBCEIHEBHOW >KU3HU U
IPaMOTHOTO OKa3aHUs MEPBOY MOMOIIH [P 0KOTaX KUCIOTAMU U IIeJI0YaMu;

— JUIsl OOBSICHEHUS OTEIbHBIX (PAKTOB U MPUPOIHBIX SBICHUIA;

— JUIsL KPUTUYECKOM OI[EHKH MH(POPMAIUK O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY.

BbInyCKHHUK MOJYy4YUT BO3MOKHOCTh HAYUMThCS:

XapaKTepU30BaTh OCHOBHBIE METOJbl MO3HAHMS XMMHUYECKUX OOBEKTOB: HAOIIOJCHHE, W3MEpPEHHE,
AKCIEPUMEHT, MOICTTUPOBAHUE.

paszInyaTh XUMUYCCKHE OOBEKTHI (B CTATHKE):

— XMMHUYECKHE JIEMEHTHI U MPOCThIC BEIIECTBA;

— METaJUIbl 1 HEMETAILIbl U XapaKTepU30BaTh OTHOCUTEIBHOCTD MPUHAIICKHOCTH

TakuX 0OBEKTOB K TOW WJIM WHOU TPYIIIIE;

— TUAPOKCUBI (KUCIOPOACOAEpKAIINE KUCTOThI, OCHOBaHUS, aM(OTEpHbIE TUAPOKCUDI);

— OKCHUJIBI HecoJieo0pas3yrolue U coaeo0pasyromiue (KUCIOTHbIE, OCHOBHBIE, aM(POTepHBIE);

— BaJIGHTHOCTh U CTETIEHb OKUCIICHUS;

— CHUCTEMaTHYeCKHUEe U TPUBHAIbHBIE TEPMUHBI XUMUYECKOM HOMEHKIATYPHI;

— 3HAKOBYIO CHUCTEMY B XUMHUU (3HAKU U (OPMYIBI, UHIAEKCH U KOA(D(UIIMEHTHI, CTPYKTYPHBIE U
MOJIEKYJISIpHBIE (POPMYIIbI, MOJIEKYJISIPHBIE YpaBHEHUSI peakinid, 0003HAYEHUS CTETIEHN OKUCIICHUS U 3apsaa
HoHa B opMylie XUMHUYECKOTO COeTMHEHUS);

pa3nuyaTh XUMHYECKHUE OOBEKTHI (B JMHAMUKE):
— OKHUCJIHUTENHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH;
— CXEMBbI U YpaBHEHHS] XUMUYECKUX PEAKIIHIA;
COOTHOCHTB:

— 9K30TEPMHUYECKHUE PEAKIIUHU U PEAKIIUU TOPECHUS;

— KaTaTuTH4eCcKue U (hepMEHTATUBHBIE PEaKIIUU;

— MeTaJlll, OCHOBHBIN OKCHJI, OCHOBAHHUE, COJIb;



— HEMeETaJll, KUCJIIOTHBIA OKCHUJI, KUCJIO0TA, COJIb;

— CTpOCHHE aTOMa, BUJ| XUMHUYECKOU CBS3H, THII KPUCTAILTMUECKON PEIIETKH U (PU3HUECKIE CBOMCTBA
BEIIECTBA;

— HAXO’KJICHHE DJIEMEHTOB B IIPUPO/IE U IPOMBIILICHHbIE CIIOCOOBI UX MOJIYYCHHUS;

— HEOOXO0IMMOCTh XUMHUYECKOTO ITPOU3BOJICTBA U TPEOOBAHUI K OXpaHEe OKPYKAIOIIEeH Cpepl;

— Heo0XOJMMOCTh TPUMEHEHHSI COBPEMEHHBIX BEIIECTB M MaTepHAOB M TpeOOBaHHA K
310POBBECOEPEIKECHHUIO;

BBIJIBUIaTh U SKCIIEPUMEHTAIbHO MIPOBEPSATH IMIIOTE3bI O XUMUYECKMX CBOMCTBAX BEILIECTB HA OCHOBE
HX COCTaBa M CTPOEHUS U MPUHAIIIEKHOCTH K ONpeeIEHHOMY Kiaccy (TpyIIe) BEIIECTB;

[IPOrHO3UPOBATh CHOCOOHOCTH BEIIECTBA MPOSBISTH OKHUCIUTENbHBIE WJIH BOCCTAHOBUTEIIbHbIE
CBOMCTBa C Y4E€TOM CTENEHEH OKMCIEHHUS B3JIEMEHTOB, BXOJIIMX B €r0 COCTaB, a TaKXe IPOJYKTOB
COOTBETCTBYIOIIUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

COCTaBJISITh YPABHEHUS pEaKUUi ¢ y4acTUEM TUIIUYHBIX OKUCIUTENEH U BOCCTAHOBUTENEH Ha OCHOBE
AJIEKTPOHHOTO OanaHca;

MIPOBOJUTH PACUEThI 110 XUMUYECKUM (OpMYysIaM U YpaBHEHHSIM:

— JUIst BBIBOJA (DOPMYJIBI COETMHEHMSI 10 MACCOBBIM JIOJISIM 3JIEMEHTOB;
— I10 MPUTOTOBJIEHHUIO PACTBOPA C UCIIOJIb30BAHUEM KPUCTAIIJIOTHAPATOB;
— C UCIOJIb30BAaHUEM TOHATUHN «KMOJIbY, «KMMOJIbY», «4UCI0 ABOTaapO»;

MIPOBOJUTH XUMHUECKUN SKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIO/IEHUEM MTPaBUII

TEXHHUKHU 0€30MaCHOCTHU:

— I10 YCTAaHOBJIEHUIO KAYE€CTBEHHOTO U KOJIMYECTBEHHOTI'O COCTaBa COEAUHEHUS;
— IIPH BBINIOJIHEHUH UCCIIE0BATEIBCKOTO MPOEKTa;

— B JIOMAILIHUX YCIIOBUSX;

UCIOJIb30BaTh NMPHOOPETEHHBIE KIIIOUYEBbIE KOMIETEHIIMM JJISi BBINOJHEHHS] MPOEKTOB M Y4eOHO-
HCCIIEIOBATENIbCKUX 3a/ayu M0 U3YYEHUIO CBOMCTB, CIIOCOOOB MOIYUYEHHUS U PACTIO3HAHUS BEIIECTB;

OTPENENATh HCTOYHUKUA XHMHUYECKON WH(OpPMALMU, NPEACTaBIATh CIHUCOK HH(OPMALMOHHBIX
pECypCcoB, B TOM 4YHCII€ U HA MHOCTPAHHOM SI3bIKE, TOTOBUTh MH(MOPMAIIMOHHBIN MPOIYKT U MPE3EHTOBATh
€ro;

OOBEKTUBHO OICHMBATh HH(MOPMALMIO O BEIIECTBAX M XMMHUYECKHUX I[polieccax, KpPUTUUYECKH
OTHOCHTCS K TICEBIOHAy4YHOW WH(OpMAIMU, HETOOPOCOBECTHON peKjaMe B CpPEICTBaX MacCOBOH
nHpopMaluu;

CO3/1aBaTh MOJEIHU U CXEMBbI Ui pelleHus] y4eOHbIX U TO3HABATENIbHBIX 3a/1ay.

NEJAT'OI'MYECKHUE TEXHOJOI'NU, UCITIOJIB3YEMBIE B OBYUEHUU XUMHUHU
YuuteiBas crnenupuKy O0Oy4arolmUXCs M BO3pacCTHbIE OCOOCHHOCTHM Hauboyiee NPHEMIIEMBIMU

TEXHOJIOTHSIMHU ISl HCTIOJB30BaHKS B y4EOHOM MPOIIEeCCe TSI MEHS CTAIIH:

1)MccaenoBaTesibCKast TEXHOJIOTHSA

XapakTepHoi YEpTOM MCCIIEI0BATEIIBCKON TEXHOJIOTHI SABJIAETCSA CIIOCOOHOCTE yueHHUKa
MIPOEKTUPOBATH MPEACTOSIIYIO AeATEIbHOCTD, OBITh €€ CYOBEKTOM.

BaxxupIiMH BU1aMU UCCIIEIOBaHU 00yUYaIOIUXCS 110 XUMUU SBIISIOTCS:

-peIICHHEe XUMHYECKHX, XHMHKO-IKCIEPUMEHTAIBHBIX, (PU3NYECKUX W XHUMHKO-TEXHOJOTHYECKUX
npooseM;

- pellleHHEe KaueCTBEHHBIX XUMHUCCKHUX 3a/1a4;

- UICTOPUKO-TIOMCKOBAsI UCCIIEOBATENbCKAsA IEATEIbHOCTD, IOJArOTOBKA MPOEKTHBIX 3aJaHU;

- CaMOCTOATEIbHOE MPOTHO3UPOBAHUE U MOJIEIMPOBAHNE XUMUYECKUX PEAKIIUI U TPOLIECCOB;

-IIPOEKTHAs AESITEIIbHOCTh Ha OCHOBE UMUTAIIMU U MOJEIIMPOBAHUS TPOU3BOJCTBEHHBIX MTPOIIECCOB.

2)MopayabHasi TEXHOJIOT M.

[{enpro MOIYIBHOM TEXHOJOTHH SBIISETCS COACUCTBHUE PA3BUTHIO CAMOCTOSITENILHOCTH O0YYarOIINXCS,
WX yMEHHUs paboTaTh C Y4eTOM HHIUBUIYAIBHBIX CHOCOOOB MpOpabOTKH y4eOHOTo Marepuana. Bechb
MPOLIECC MOAYIBLHOTO OOYUEHHUSI CTPOUTCSI HA OCHOBE OCO3HAHHOTO IIeNICNOIaraHus U CaMOIIENICTIONIaTaHUsI C
uepapxuell OMMKHUX (3HAHHS, YMEHUS, HaBBIKM) U TEPCINEKTUBHBIX (pa3BUTHE CHOCOOHOCTEH JTMYHOCTH)
nenei. [IpuHIHMIT MOAYIBRHOCTH MPEAINONaraeT HENbHOCTh M 3aBEPIIEHHOCTh, MOJHOTY U JIOTUYHOCTH
MOCTPOCHUSI €IUHUI] Y4eOHOTO MaTepuasa B BUAE OJIOKOB-MOAYNEH, BHYTPH KOTOPBIX y4EOHBIH MaTepuat
CTPYKTYPUPYETCS B BUJIE CUCTEMBI YUEOHBIX 2JIEMEHTOB



3) IlpoexkTHAsI TEXHOJIOTUSA

CyIIHOCTh TEXHOJIOTHH MPOEKTHON JIEATETLHOCTH — CTUMYJIHPOBATh HHTEPEC PeOsAT K ONpeeICHHBIM
npobiemMaM, MpPeNnoJiaraloliuM BIIAJICHUE OINpPENeNIeHHOW CYyMMOW 3HAaHMH W 4epe3 MPOEKTHYIO
JeATeNbHOCTh, NPEIYCMATPHBAIOIIYIO pelIeHHEe MpoOsieM, TMOoKa3aTh MPAKTUYECKOE NPUMEHEHHUE
MOJIy4eHHBIX 3HaHWU. Yaie Bcero, MpoeKThl UMEIOT KOMIUICKCHBIN XapakTep, codyeras B ce0e HECKOJIBKO
BUJIOB (HampuMep, MCCIEA0BAaTENbCKUN + IpaKkTUKa-OPUEHTUPOBAaHHBIN). IIpoekT, B OCHOBHOM,
paccMaTrpuBaeTcsi KakK JUJAKTUYECKUMM SKBUBAJIEHT HAy4yHOIO UCCIIEJOBAaHUS M OIpEAesieTcsl Kak
JEeSITEIbHOCTh IIKOJBbHUKOB, OOBEIMHEHHBIX OOIIEeH Hjeell M3yuyeHus U IOUCKA PELIEHUS KOHKPETHBIX
po0JIeM NP HENOCPECTBEHHOM X B3aMMO/ICHCTBHHU C COIIMATILHBIM OKPY)KEHUEM.

4)Pa3BuBaroiee o0y4yeHue - TEXHOJOTHS, MPH KOTOPOH pa3sBUTHE YEIOBEKA SBISCTCS HE MOOOYHBIM

MPOJIYKTOM, a MPSIMOM U TJIaBHOM 11e71b10. OCHOBHBIMU OCOOCHHOCTSIMU 3TOM TEXHOJIOTHH SBJISIETCS TO, YTO
oOyJaromuiicsi mpeBpamaeTcst B CyObeKTa M03HABAaTeILHON IEATEIbHOCTH, Pa3BUBAETCS HA (POPMUPOBAHUH
MEXaHU3MOB MBIIUICHHS, a He J3KcIuryaTanuu mamsatd. CyTh pa3BUBAIONIETO OOydeHUs — B CO3JaHUU
YCIIOBUH U1 pa3BUTHUS ydalerocs, GopMupoBaHusl Y HETO IOTPEOHOCTH U CHOCOOHOCTH CaMOPa3BUTHIO, UX
MaKCUMaJIbHON peann3anuu. TeXHOJOTHH pPa3BUBAIOIIETO OOy4YeHHUs JODKHBI JaTh y4YallUMCs HaBBIKU
MTOMCKOBOM JIESTEIHLHOCTH 110 PEIICHUIO HOBBIX TTPOOIIEM.

5)TexHoJiorusi pa3sHoypoBHeBOro o0yuenusi. Ona 6a3upyercs Ha IeIarorndeckoi mapajaiurme,
COTJIaCHO KOTOPOM pa3ivyusi OCHOBHOM MacChl yUalIuXcs M0 YPOBHIO 00y4aeMOCTH CBOJISATCS IIPEXKIE BCETO
KO BPEMEHH, HEOOXOJMMOMY YUCHHKY JUIsl yCBOCHHS ydeOHOTo MaTepuaina. Llens 3Toi TexHomorum —
o0ecnevynTh yCBOGHHE y4eOHOTO MaTepraia KaXk/IbIM YYEHUKOM B 30HE €ro OJinKaiIiero pa3BuTus Ha
OCHOBE 0OCOOEHHOCTEH €ro CyOBEeKTHOTO OIBITA.

6) TexHoJI0rMsi MPOrPAMMHPOBAHHOTO 00YYEHHsI XMMHUH -3TO CAMOCTOSTEIILHOE H3yUIEeHHE
y4eOHOT0 MaTepHualla yJaliMHUCs o MOIIaroBoi MporpaMMe U B MHIMBUIyaTbHOM TEMIIE, Pe3yJIbTaThl
KOTOPOI1 JIErKO TUarHOCTUPYIOTCA U olleHHBaroTcsl. CpecTBaMu IPOTpaMMUPOBAHHOTO 00YUYEHUS XUMUU
SIBJIAIOTCSI: POTPaMMHUPOBaHHBIE TOCOOUSI, TPOrPaMMHUPOBAHHBIE TOTIOJHEHUSI K yUeOHHKaM,
MPOrpaMMUPOBaHHbIE COOPHUKH 3a/1a4 U YIIPaXKHEHH, TPOrpaMMHUPOBAHHbBIE KCTIEPUMEHTAIIbHbIE
MPaKTUKyMBI, pabouue TeTpaau U COOPHUKH TECTOB.

7)AHpopManHOHHO-KOMMYHUKAIIMOHHbIE TEXHOJOTMU.DTa  TEXHOJIOTHUSA MoJIpa3zyMeBaeT
HCIOJIb30BAHME PA3IMYHBIX HPOrPaMMHO-TEXHOJOTUYECKMX KOMILJIEKCOB IO MpEAMETy B KadyecTBe
AIIEKTPOHHBIX MYJIbTUMEAUMHBIX TOCOOMIT; KOMITBIOTEPHBIX 00YYAIOIINX U TECTUPYIOLIUX CUCTEM, CPEICTB
HarJITHOTO TpecTaBieHus nHbopManuu. Takxke UCHOb3YyeTCs MPUKIATHOE TPOrpaMMHOT0 obecreueHne
JUIS CO3JIaHUS YUUTEJIeM COOCTBEHHBIX 00Y4arOIIUX MPOTPAMMHBIX POJAYKTOB.

8)TexHoJiorust pa3BuTHs KpuTH4eckoro mpimuienusi (TPKM)DT1a TeXHOIOTHS IPOIYKTHBHA JIHIIE
TOT]1a, KOTJ]a IKOJIbHUKHN 00JIaJal0T KPUTUYECKUM MbIlIeHHeM. OpHeHTalus Ha KPUTUYECKOE MBIIIIICHHE
MIPEIIoaraeT, YTo0 HUUTO HE IPUHUMAETCs Ha Bepy. KpuTnueckoe MbIIIJIEHHE — 3TO CHOCOOHOCTh CTaBUTH
HOBBIE€ BOIIPOCHI, BEIPA0ATHIBATh Pa3HOOOpA3HbIE apryMEHThI, IPUHUMATh HE3aBUCUMbIE TIPOTyMaHHbIE
pelIeHHUS.

9)3nopoBbecheperaiomme TexHoorun. [loa 3nopoBnrecOeperaroleii 00pa3oBareabHON
TEXHOJIOTHEN MOHUMAIOT CUCTEMY, CO3/IAIOIIYI0 MAaKCUMaIbHO BO3MOKHBIE YCIOBHUS 171l COXpaHEHUS,
YKPETJICHHS ¥ PA3BUTHS TyXOBHOTO, YMOLIMOHAIBHOTO, MHTEJUIEKTYalIbHOTO, TIMYHOCTHOTO U (PU3UUYECKOTO
3JI0pPOBbSI BCEX CYOBEKTOB 00pa3oBaHus (ydaliuxcs, MeaaroroB u Jp.). B aTy cucreMy BXOAMT:

- HCHOJB30BaHME JIAHHBIX MOHHMTOPHHIA COCTOSHHSI 3JI0POBBSl  YYaIIUXCS, IPOBOJUMOTO
MEIUIIMHCKUMH PaOOTHHKAaMHU, U COOCTBEHHBIX HaONIOJCHUI B MpoIEcce peann3alud 00pa3oBaTelbHON
TEXHOJIOTUH, €€ KOPPEKLHUS B COOTBETCTBHUY C MMEIOIIUMHUCS JTaHHBIMH;

- yd4eT OCOOCHHOCTEH BO3PAaCTHOTO PAa3BUTHs UIKOJIBHUKOB M pa3paboTka 00pa3oBaTesbHOM
CTpaTeruu, COOTBETCTBYIOLIEH OCOOCHHOCTSIM MaMSTH, MBIIUICHUS, pa00TOCTIOCOOHOCTH, aKTHBHOCTH U T.JI.
ydaumxcsi AaHHOW BO3PACTHOM T'PyIIIbI;

-co37aHue OJNarOMPUSATHOTO SMOIMOHAIBHO-TICUXOJIOTUYECKOT0 KJIMMara B MPOIECCEe pealu3ainuu
TEXHOJIOTHH.

10)ArpoBbIe TEXHOJIOTHH



Hcnonp3oBaHue Urp Ha ypokax - HEOOXOJMMOE yCIOBHME pa3BUTHS ydamuxcs. KoHeuHo, Hapsmy c
peleHreM WIUTIOCTPUPOBAHHBIX 33/1a4 U CO3/IaHUEM IOJIOKUTEIBFHONH 3MOIMOHAIBHONW OKpacku yueOHOM
NeATeIbHOCTH, JTI00bIe 00yJaromuye Urpbl JOJDKHBI UMETh OOJBIIYIO COACPKATEIbHYIO U MO3HABATEIbHYIO
HACBHIIIEHHOCTh, HAYYHOCTh. B CBSI3M ¢ ycHIIeHMEeM pa3BHUBAIOIIETO aCIIEKTa BO3MOKHA 11eJIb: (pOopMUpOBaHHE
HaYaJIbHBIX YMEHUH MPEANPUUMUYMBOCTH Yy ydamuxcs. Eif COOTBETCTBYeT ypoOK /€7I0BOTO OOIIECHUS U TaKHe
ero (opMbl, KaKk JIeIoBasi Urpa, AUCKYCCHUS, YPOK TBOPUYECKOTO MPOEKTUPOBaHUS u Ap. VX mcmnosb3oBaHue
JaeT TOJIOKUTEIbHBIE pPe3yabTaThl Ha mpakTuke. /lemo B ToMm, yTo Kaxkaas u3 (HopM ypoka: JEeKIus,
CEeMHHap, MPAKTUKYM, WUTPa, MOTYT MMETh pa3HbIE e, a NMOTOMY BIHCHIBAIOTCS B JIOTHKY CHCTEMBI
3pPEKTUBHBIX YYEOHBIX 3aHATUH MO TeMe, pa3ieiy, Kak B Hayalle W3y4eHHs, TaK W Ha JAPYrHX dTarax
OBJIAZICHUsI y4eOHBIM MaTepualioM. Bce 3aBUCHT OT TOro, Kakas Lenb OyJeT JOMHUHUPOBATh HAa JAaHHOM
y9eOHOM 3aHSATHH.

YMK cocraBasior:

1. Xumust. 8 kimacc. Yuebnoe nocodbue (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).

2. Meroaunueckoe nocodue. 8 kiacc (aBropel O. C. INabpuensu, U. I'. Octpoymos,C. A. Cnaakos).
[Iporpamma kypca xumuu mia 7—9 kiaccoB 00meoOpasoBaTenbHbIXx yupexaenuit (aBtopel O. C.
la6puensu, U. I'. Octpoymos, C. A. Cnaakos).

3. Pabouas Tetpane. 8 kinacc (aBropsl O. C. 'abpuensn, C. A. Cnaakos).

4. Terpanp 17 1a0OpaTOPHBIX OMBITOB U MpakTUYecKuX padot. 8 kiacc (aBTopsl O. C. I'abpuenss, U.
B. Akcénona).

5. IIpoBepounbie U KOHTpOJIbHBIE paboThl. 8 kiacc (aBropel O. C. ['abpuensn, Y. B. Tpurybuak).

6. Xumus B TecTax, 3ajadax u ynpaxkaeHusx. 8 kimacc (atopsl O. C. I'abpuenss, U. B. Tpuryouak).

7. DnexTpoHHas popma yaeOHOTO TTOCOOHSI.

JIMTEPATYPA u undopManinoHHbIe HCTOYHUKH

1. Cranpaptel BTOporo nokojienust [IpumepHbie mporpaMmsel mo npeaMeram Xumus 8-9 kimacc M:
[Ipoceenienue, 2010.

2. Taopuensa O.C, Bockoboiinukosa H.I1.,. Slmrykosa A.B., HacTonbHast KHATA yauTeIsT XUMHAM» -8
knacce, «JIpoda», Mockga, 2007

3. Komudukarop 37eMEHTOB CONEp)kaHUS W TPEOOBaHWMH K YPOBHIO TMOJATOTOBKH OOyYarolIuxcs,
OCBOMBIIIMX OCHOBHBIC 0OIIIE00pa30oBaTEIbHBIC IPOTPAaMMBbl OCHOBHOTO OOIIero oOpa3oBaHus, s
npoBeAeHuss B 2016 r. rocymapcTBeHHOH (WTOTOBOW) arrectanmmu (B HOBOM (GopMe) MO XUMHUU
[DnexTponHsIit pecypc] - http://www.fipi.ru/oge-i-gve-9/demoversii-specifikacii-kodifikatory

4 MapmanoBa, ['.JI. Meroaudeckue peKOMEHIAIMA 10 COCTaBJICHHWIO pabodeil mporpammbl /
I'.JI. MapmanoBa, [1.A. OpxexoBckuit //Xumust B mkose. — 2012, Ne3. — ¢.29-37.

5.0pxekoBckuit, I1.A. OOydyeHre XUMHH, OPUCHTUPOBAHHOE Ha BBITIOJIHEHHE TPEOOBAaHWUH  HOBOTO
oOpasoBateslbHOTO cTaHmapTa ocHoBHOW 1mmikoibl/ [I.A. OpxkekoBckuii, I'.JI. MapmianoBa //BecTHuk
MockoBckoro obpazoBanus. —2011. Nel13. —c.10-28.

6.IIpuMepHbIc TIporpamMMbl y4eOHBIX NpeameToB. Xumus. 8-9 kiaccel: mpoekT.//M.: IlpocserieHue,
2011. - 44 c.

7. [TpumepHoe moJIoXKeHKe 0 pabouelt mporpamme [DneKkTpoHHbIH pecypce] - http://omczo.org/publ/393-
1-0-3191 - 30.10.2011 r.

8. http://www.alhimik.ru. IlpencraBiensl crnemyroiue pyOpUKH: COBETHl AOUTYPHEHTY, YUUTEINIO
XMMHH, CIPABOYHHUK (OUYEHb OOJbIas MoJ0OpKa TaOIUI] U CHPABOYHBIX MaTepUaioB), BecEnas XUMUs,
HOBOCTH, OJTUMIIHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEICHHI).

9. http://www.hij.ru. XKypHan «XumMus U KU3Hb» MOHATHO U 3aHMMATENIbHO PaccKa3blBaeT 000 BCEM
UHTEPECHOM, YTO IPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

10. http://chemistry-chemists.com/index.html. DnexTpoHHSBII KypHAT «XHUMUKH U XUMHSD», B KOTOPOM
MPEJCTaBICHO MHOXKECTBO OIBITOB 10 XUMHUH, 3aHMMAaTEIbHOW HMH(OpMAIMK, MO3BOJSIONIEH YBIIEYb
YYEHHMKOB SKCIEPUMEHTAIBHOMN YacThIO MPeIMETA.

11. http://c-books.narod.ru. BceBo3morkHast tuteparypa mo XuMHH.

12. http://www.prosv.ru/. Ilocobusi g ydammxcs, B TOM YHCI€ M JJIsI HNOATOTOBKH K HTOTOBOM
arrectauuu (OI'D u EI'D), Metoauueckue mocobus Juis yuuTeneil, HaydHO-NOMyJsApHas JUTepaTypa Io
XUMHH.

13. http://1september.ru/. XKypran s yuureneid u He TOJIbKO. bobIIoe KOJIMYECTBO pabOT YUSHUKOB, B
TOM YHCJI€ U HCCIIeI0BATENbCKOI0 XapaKkTepa.



http://www.fipi.ru/oge-i-gve-9/demoversii-specifikacii-kodifikatory
http://omczo.org/publ/393-1-0-3191%20-%2030.10.2011
http://omczo.org/publ/393-1-0-3191%20-%2030.10.2011

14. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBIA MOPTAl CO CCHUIKAMH Ha
00pa30BaTeNbHBIC CANUTHI [0 XUMUH.

15. www.periodictable.ru. COopHHK cTaTeli O XUMHYECKUX OJJEMEHTaX, HUIFOCTPHPOBAHHBIN
JKCIIEPUMEHTOM.

16. http://webelementes.com. IHTepHET-pecypc Ha aHTUNUCKOM si3biKe. COIEPKUT UCTOPHIO OTKPBITHUS
U OIIUCAaHUE CBOMCTB BCEX XMMHUYECKUX DIJIEMEHTOB. ByI[GT IIOJIC3CH I 06yqa}0m1/1xc;1 A3BIKOBBIX HIKOJI U
KJIACCOB, TaK KaK COJICPIKUT Ha3BaHMUs 3JICMEHTOB U BEILECTB HA PA3HBIX S3bIKAX.

PaGouasi nporpamma 115 9 kiacca o01eo0pa3oBaTeJbHbIX YUPeKIeHU i
(YMK O. C. I'abpueasin, I.I'. OctpoymoB, C.A. CiiaakoB)

MHNOACHUTEJIBHASA 3AIIMCKA

Pabouyas mporpamma no xuMuu pazpaboTaHa Ha OCHOBE CJIEIYIOIIMX HOPMATUBHBIX TOKYMEHTOB:

1. ®enepanpHoro 3axkoHa Poccuiickoit ®@enepanuu ot 29.12.2012 r. Ne 273-®3 «O6 OO6pa3zoBannu B
Poccuniickoit @enepanum.

2. ®enepa’abHOro rocy1apcTBEHHOT0 00pa30BaTENbHOTO CTaHIapTa OCHOBHOTO 001Iero 0opa3oBaHus,
YTBEP)KJIEHHOTO NnpukazoM Muno6pHayku Poccuu ot 17 nexaGps 2010r. Ne1897 (manee @I'OC )

3. CaHuTapHO-3MHJIEMHOJIOTMYECKHX TPEOOBAaHUN K YCIOBUAM U OpraHu3anuu ooydenus B OY
(YyTBep/1eHbl IOCTAaHOBJICHWEM [ TaBHOTO rocyjapcTBEHHOTO caHuTapHoro Bpada PO ot 29.12.2010r.
Nel89)

4. VYwuebnsiit utan MBOY COIII Ne 46 na 2020-2021 y4eOHBII TO/I.

ABtopckoit  mporpammbel  O.C.I'abpuensiH, cooTBercTBytome  @DeneparbHOMY  KOMIIOHEHTY

I'ocynapcTBeHHOTO cTaHmapra oOmiero o0pa3oBaHMs M JOMYIIEHHOW MUHHUCTEPCTBOM 00pa3oBaHUS U

Hayku Poccuiickoit @enepamuu (O.C.I'abpuensn IlporpamMma kypca xumum aias 8-11 kiaccos

oOmieoOpa3oBarenbHbIX yupexaenuit — M.: poda, 2010.).

o

B OCHOBY KYypcCa IT0JIOKCHBI CICAYIOIINC UICHU:



- MaTepUaIbHOE EAMHCTBO U B3aUMOCBS3b OOBEKTOB U SIBICHUH ITPUPO/IBI;

- Beyllasi pOJIb TEOPETUUECKUX 3HAHUM ISl 0ObSICHEHUS U POTHO3UPOBAHUS XUMUUYECKUX SBJICHUH,
OLICHKH MX IPAaKTUYECKOI 3HAUUMOCTH;

- B3aMMOCBSI3b KQUECTBEHHOM U KOJMYECTBEHHON  CTOPOH XMMHYECKHX 00OBbEKTOB MaTEPHAIBHOTO
MUpa;

- pa3BUTHE XMMHUYECKON HAYKU U IMPOU3BOJCTBO XUMHUECKUX BEIIECTB U MAaTEPUAJIOB IS
YIIOBJIETBOPEHUS HACYIIHBIX TOTPEOHOCTEH YenoBeka u 00IIecTBa, PeIeH s TJI00ANBHBIX PoOIeM
COBPEMEHHOCTH;

- TEHETHYECKas CBSI3b MEX/ly BEILIECTBAMU.

OTuU uaeu peaiu3yroTcsl B Kypce XMMUU OCHOBHOM LIKOJIBI IIyTEM JIOCTHXKEHUS CIEIYIOINX LeJleii:

®opMuUpOBaHHUE Y YUALIUXCS LETOCTHON €CTECTBEHHO-HAyYHOU KapTUHBI MUpa.

Pa3BuTne no3HaBaTeNbHbIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN yUaluXCsl
B IIpoliecce U3y4eHUs] XUMUYECKON HayKH U €€ BKJIaJia B COBPEMEHHbIN HAyYHO-TEXHUUECKUN MTPOrpecc;
(hopMHpOBaHKE BaKHEHIIINX JIOTHYECKUX ONEpaluii MbIIIUIEHU (aHaIu3, CUHTE3, 000011eHuE,
KOHKpEeTH3allusl, CPaBHEHHUE U JIp.) B IPOLIECCE MMO3HAHUS CUCTEMbI BXKHEUIITUX MOHITHIA, 3aKOHOB U TEOPUI
0 COCTaBe, CTPOEHUH, CBOWCTBAX U MPUMEHEHUN XUMHUYECKUX BEILIECTB.

Bocnnranue yOeKJIeHHOCTH B TOM, YTO PUMEHEHHE MOTYYE€HHbBIX 3HAHUN U YMEHUHN 110 XUMHH
ABJIETCS OOBEKTUBHON HEOOXOIMMOCTBIO 71l O€301acHOM paboThI ¢ BEIIECTBAMU U MaTepualaMy B ObITY U
Ha IIPOU3BOJCTBE.

IIpoexTHpoBaHue U peajn3anus BbIITYCKHUKaMU OCHOBHOM IIKOJIbI TMYHOU 00pa30BaTENbHOMN
TpaekTopuu: BeIOOp mpoduis o0ydeHus B cTapiieil MIKoJie Win IpodecCHOHaILHOr0 00pa30BaTeIbHOTO
YUPEKICHUS.

OBiajeHHe KIH0YeBbIMU KOMIIETEHUMAMHU: YieOHO-TI03HABATEIbHBIMU, HTH(POPMAITHOHHBIMH,
LIEHHOCTHO-CMBICJIIOBBIMH, KOMMYHUKaTHBHBIMU.

MeToanyeckne 0COOEHHOCTH:

1. Cooepicanue Kypca evicmpoeno 6 coomeemcmeuu ¢ UCMOPUKONOZUHECKUM U CUCHIEMHO-
0eAmeNbHOCIMHBIM N00X00aMu HA OCHOGe uepapxuu yyedOHvlx npoodnem. Bece NUIAKTUYECKHE €IUHULIBI
y4eOHBIX KHUT 11 8—9 KIIacCOB HAYMHAIOTCS C IOCTAHOBKH OOpa30BaTENbHOW MPOOIeMbI (BOMPOC,
3aJlaHue, SKCIIEPUMEHT), KOTOpasi peliaeTcsl B mpolecce u3ydeHus naparpada Ha OCHOBE JEATEIbHOCTHOTO
MOAX0/1a.

2. Teopemuueckue nonoxycenus Kypca XUMUU OCHOGHOU WIKOIbL PACKPHIEAIOMCA HA OCHOGE
WIUPOKO20 UCNOTb308AHUA XUMUYECKO20 IKChepumenma (1ab0paTOPHBIX OMBITOB U MPAKTUYECKUX PadoT),
B TOM YHUCJI€ U IPOBOJAUMOTO B JIOMAIIHHUX YCJIOBUSIX, a TAKXKE JEMOHCTPALIMOHHOTO SKCIIEPUMEHTA.

3. Pazeumue  uH(OPpMAuUOHHO-KOMMYHUKAMUGHON — KOMHEMEHMHOCMU — 00y4aiouuxca’
oOpallleHHe K pa3IMYHbIM HUCTOYHHKAM XHUMHUYECKOM HH(OpMalmu, MOAroTOBKa HH(GOPMALMOHHOTO
MPOJIyKTa W €ro IMpe3eHTalus, YMEHHE BECTH MAUCKYCCHIO, OTCTauBaTh CBOIO TOYKY 3pEHUS H
KOPPEKTUPOBATh MO3UIIMIO Ha OCHOBE aHANIN3a apTyMEHTOB YYACTHUKOB JUCKYCCHH.

4. Memanpeomemnbnlii xapakmep cooepiicanusn yueonoz0 mamepuana:
peanu3anus CBA3€H € MpeaMeTaMud HE TOJBKO €CTECTBEHHO-HAy4yHOTO IMKIA, HO U C HCTOPHEH,
JIUTEpPaTypoil, MUPOBOM XYA0KECTBEHHOUN KYJIbTYpPOU.

5. [Ilpakmuko-opuenmuposannaa 3nauumocms omoopa yueOH020 codepicanus, CBS3b
M3y4aeMOro Marepuala C >KU3HBbIO, (OPMUPOBAHUE HKOJIOTUYECKON TPaMOTHOCTU TMpH OOpaIleHUH C
XMMHYECKMMHU BEIIECTBAMH, MaTepUalaMyd M MPOLIeCCaMU, OTBEYAIOIIMMHU TPEOOBAHUSAM MPABUI TEXHUKH
0€30MacHOCTH MPH paboTe B XUMUYECKOM KabuHeTe (1abopaTtopun) U MOBCEAHEBHON KU3HU.

Cooeporcamenvhole TUHUU RPEeOMema:

* «Bewecmso» — B3aUMOCBSI3b COCTaBa, CTPOCHMS, CBOMCTB, MOJYYEHUS U NMPUMEHEHUS
BEIIECTB U MaTE€PUATIOB;

*  «Xumuueckas peakyusy» — 3aKOHOMEPHOCTHU MPOTEKAHUS
U YIpaBJIeHUs IPOIeCCaMU MOIyYeHHs U IPEBPAILCHHS BEIIECTB;

*  «Xumuyeckuil A3bIK» — ONEPUPOBAHHE CHUCTEMOM BaKHEHIIMX XUMHUYECKUX TMOHSITHH,
BJIaJICHUE XHMHMYECKOW HOMEHKJIATYpOo M CHUMBOJMKON (XMMHMYECKMMH 3HAaKaMHU,
(dopMynaMu U ypaBHEHUSIMH);



*  «Xumus u HcusHb» — COOMIOJCHUE PABIII XUMUUECKON 0€30I1acHOCTH MU 00paIleHuH
C BELIECTBaMM, MaTeprajlaMi U XUMUYECKUMU IIPOLIECCAMU B IIOBCEJTHEBHOM JKU3HU U Ha
IIPOU3BOJICTBE.

[Iporpamma OpHEHTHpPOBaHA Ha OCBOCHUE O0YJAIOIIMMUC OCHOB HEOPraHUYECKONH XUMHUH M KPAaTKOe
3HaKOMCTBO C HEKOTOPBIMH MOHATUSMH U 00bEKTaMU OPraHUYECKON XUMUH.

B conepxatenpHOM nuHUM «Bewecmeo» pPACKPHIBAETCS YUYE€HHUE O CTPOCHUMU aroMa M BEIeCTBa,
COCTaBe U KIacCU(UKAIMH XUMUYECKHX BEIECTB.

B conepxatenbHO TMHUN «Xumuueckas peakyus» pacKpbIBaeTCsl yUEHHE O XUMUYECKHUX IIPOLIECCaX:
KiJaccu(UKaus XUMHYECKUX pEeaKnuid W 3aKOHOMEPHOCTH UX MPOTCKaHWS; KadeCTBEHHas W
KOJIMYECTBEHHAsl CTOPOHBI XMMHUYECKUX MPOILECCOB (pacdy€Thl MO0 XUMUYECKUM (opMyiaM U YpaBHEHUAM
XUMUYECKUX PEAKIUN).

B conepxatenbHOil JMHUM «Xumuyeckuti A3bik» (HOPMUPYIOTCS YMEHHUS yYalllUXCSl Ha3bIBaTh
BelecTBa Mo (opMysaM M COCTaBIATh (POPMYJIbI [0 MX HA3BaHUSM, 3alUCHIBATH YPAaBHEHUS PEaKUUH U
XapaKTepU30BaTh MX, PACKphIBaTh MHPOPMAIMIO, KOTOPYIO HECET XMMHUYECKas CHMBOJIMKA, B TOM 4YHCIIE
BbIpaKeHHas B TabnnyHoi gopme (Ilepuonnueckas cuctema xumudeckux anemeHtoB [[. M. Menneneesa,
TabJiMlla pacTBOPUMOCTH BEILLIECTB B BOJIE); UCIOJIb30BAaTh CUCTEMY XMMMUECKUX MOHATUH ISl ONMCAHUS
XUMHUYECKUX 0OBEKTOB (2JIEMEHTOB, BEIIECTB, MATEPUATIOB U TIPOIIECCOB).

B conepxatenbHON TMHUN «XuMus u dHcu3Hby PACKPHIBAIOTCS JIOTUYECKUE CBSA3H MEKY CBOWCTBAMH,
MPUMEHEHHEM, TOJYyYeHHEM BEIIEeCTB B JIAOOPaTOpPHBIX YCIOBHUSX W Ha IPOU3BOJACTBE; (opMUpyeTCs
KYJIbTypa 0€3011aCHOTO U IKOJIOTUYECKH TPAMOTHOTO 00OpallieHHsl ¢ XUMHYECKUMU 00BbEeKTaMU.

Peanmuzamust mporpamMMmbl Kypca B mpoliecce OOyYeHHS IMO3BOJIUT OOYJaromMMCsl TOHSTh POJb U
3HaYEHUE XUMUHU CPEeIU JPYTrUX HayK O MPUPOJE, T. €. paCKPBITh BKJIAJ XUMHUH B (POPMUPOBAHKE LIEIOCTHON
€CTECTBEHHO -Hay4HON KapTHHbBI MUpA.

B cootBerctBrm ¢ yueOHbIM mmaHoM MBOY COII Ne 46 Ha u3zydeHune XuMuH B 9 Ki1acce OTBOIUTCS 2
yaca B Hefiento, 68 yacoB B roa  [Iporpammoii npeaycMOTpeHO MPOBEAECHHUE:

- IPAKTUYECKUX paboT - 7

-KOHTPOJBHBIX padoT — 4

a TaKkKe MPEAyCMOTPEH HTOTOBBIA KOHTPOJIb 3HAHUU.

HN3meHeHusl, BHECEHHbIE B aBTOPCKYIO IPOrpaMMmy
B cBs13u ¢ HectanmapTHBIM 3aBepiieHueM 2019-2020 yuebHOTro TO1a , 1715 JIMKBUIAIUA OTCTaBaHUS B
ABTOPCKYIO IIPOTrpaMMy BHECEHBI CIICTYIOIIHE H3MEHCHHUS :
-Ha Temy «[loBTOpeHne u 0600IIeHNE CBEICHUH TI0 KypCy 8 Kjaccay BBIIEIUTh 13 yacoB BMecTO 5;
-TeMy «XUMHUS B OKPYKaoIIIasi Cpe/ia» BhIBEJACHA HAa CAMOCTOSTEIIBHOE U3YUYCHHE;
-Ha TeMy «O000111eHre 3HaHN) TI0 XMMHH 32 KypC OCHOBHOM IIKOJIBD) BBIICIUTH 2 4aca BMECTO 7.

IInanupyemsle pe3yJIbTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa
IIpeamMeTHbIe pe3yabTaThI
Ilo 3aBepumieHMIO Kypca XMMHMM Ha 3Tale OCHOBHOTO 0O0LIero oOpa3oBaHUs BBITYCKHUKH
OCHOBHOM IIIKOJIBI IOJDKHBI OBJIA/IETh CIEAYIOIUMU PE3YIbTaTaAMHU:

|. JTuunocmusie pesynomamor:

1) ocosnanue cBoeit >THMUYECKOH NPUHAIIEKHOCTH, 3HAHHE MCTOPHMM XHMHMHM M BKJIaga poccHifckoif
XUMUYECKON HayKH B MUPOBYIO XHUMHIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHHSA K TO3HAHMIO XMMHH; TOTOBHOCTM H CIIOCOOHOCTH
oOyJaromuxcs K CaMOpPa3BUTHIO U CaMOOOpPA30BaHMIO Ha OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB U TEOPH
XMMHUH; OCO3HAHHOTO BBIOOPA M MOCTPOEHUE WHANBUYAIbHOM 00pa30BaTeIbHOM TPAEKTOPUH;

3)  gopmuposanue 1eNOCTHON eCTECTBEHHO-HAYYHON KAPTHHBI MHpPA, HEOTHEMIEMOM YacThbIO KOTOPOM
ABIISICTCS XMMUYECKas KapTHHA MUPA;

4) oenadenue coBpeMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PasBHTHS HAayKH H OOIIECTBEHHOM
MIPAKTUKH, B TOM YUCIIE U XUMHYECKHM;



5) ocsoenue couuanbHBIX HOPM, NPABUI MOBENEHMS, PoJel M (GOPM COLMANLHON KM3HM B COLMYME,
MIPUPOJIE M YACTHOM KU3HU HA OCHOBE HKOJIOTMUECKON KyJIbTYPHl U O€30MaCHOTO OOpAIeHus C BEIeCTBAMHU
U MaTepuagamy;

6) opmuposanue KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOIIEHHH CO CBEPCTHMKAMH M B3POCIBIMU B
nporecce 00pa3oBaTeNbHOM, 00IMIECTBEHHO MOJE3HOH, Y4eOHO-NCCIIe0BATEIbCKOM, TBOPYECKON U IPYTUX
BU/JIOB JIEATEIBHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemuvie pezynomamoi:
1) onpedenenue ueneit cOOCTBEHHOTO 00Y4YEHUS, TOCTAHOBKA M (JOPMYTUpPOBAHKE IJIsi ce0sl HOBBIX 3a/1a4;
2)nnanupoganue MyTell NOCTHKEHUS KEJIAEMOTO pe3ysbTata 00ydyeHUs XMMUU KaK TEOPETUYECKOIo, TaK U
AKCIEPUMEHTAJIBLHOTO XapaKTepa;
3)coomnecenue CBOMX JEHCTBUN C IUIAHUPYEMBIMU pE3YJIbTaTaMH, ocyujecmeieHue KOHTPOJS CBOEH
JESITEIbHOCTH B IPOLECCE JOCTUKEHUsS PE3yibTaTa, ONpEeAeSeHUE CIIOCOO0B AEMCTBUI MpU BBINOIHEHUU
71a00paTOPHBIX U MPAKTHUECKUX pabOT B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU 0€30MaCHOCTH;
4) onpedenenue WCTOYHUKOB XUMH4YeCKOil WHPOpMAUUH, TMOJyYeHHEe M aHAIU3 e€, co3AaHue
HH(OPMAIMOHHOI0 MPOAYKTA U €ro Npe3eHTalus;
5) ucnonv3zoseanue OCHOBHBIX MHTEIEKTYAJIbHBIX ONEPalMii: aHAJIW3a W CHHTE3a, CPAaBHEHHUS H
CHCTeMaTH3alluM, 00001eHUs M KOHKPEeTH3alluH, BbISIBJeHHE NPUYUHHO-CJIEJICTBEHHBIX CBfi3ed M
nocmpoenue JIOTUYECKOr0 PACCYKIeHUSI M YMO3aKJ/JI4YeHUs (MHIAYKTHBHOIO, JeIYKTHBHOIO U IO
aHAJIOTMH) HA MaTepUaJie eCTeCTBEHHO-HAYYHOI'0 CO/lep KaHus;
0) ymenue co3gaBaTb, NPUMEHATh U NMPeoOpPA30BHIBATHL 3HAKM M CHMBOJIbI, MOJEJIH U CXeMbl JJs
pelieHNs y4eOHBIX U MO3HABATEJIbLHBIX 32124
7) opmuposanue u pazeumue IKOJOTHYECKOT0 MbIILUIEHHSI, yYMeHHEe TPUMEHSATH €ro B
N03HABATEJIbHONH, KOMMYHUKATHUBHOM, COMAJIBHON MPAKTHKE U PO eCcCHOHATbHOI OPHEHTALIMH
8) cenepuposanue nneii u onpeneeHue CPeACTB, HEOOXOTUMBIX IJIsl X PeaTU3alUH.
II1. IIpeomemmnsie pe3yromamal:
Boinycknuk naywumces:
- XapaKTepHu30BaTh OCHOBHbIC METO/ABI MIO3HAHUSA: HA0JII0ICHUE, H3MEPEHH e, JIKCIIEPUMEHT;
- ONHKCHIBATH CBOMCTBA TBEPABIX, KUAKHX, ra3000pPa3HbIX BEIIECTB, BbIACAAA HX CYyLIECTBEHHBIE
NPHU3HAKH;
- PACKpbIBATH CMbICJ OCHOBHBIX XHUMH4YeCKMX NOHATHH (( aTom», (( MoOJieKy/Ja», «XHMHYECKHH
3JIEMEHT», «MPOCTOE BEIEeCTBOY», (( CJI0KHOE BelecTBO», (( BAJTEHTHOCTbY», «KXUHMHYECKAsS] PeaKuus»,
HCII0JIB3Ysl 3HAKOBYIO
CHCTeMY XHUMHH;
- PACKpBIBATh CMBICJ 3aKOHOB COXPAaHEHHS MAacChbl BelIeCTB, IMOCTOAHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOM TEOPHUH;
- pa3M4aTh XUMH4YeCKHe U (PU3HYecKHe ABJICHUS;
-Ha3bIBAaTh XUMHU4YECKHE 3J1eMEHThI;
- ONpeJeJsiTh COCTAB BellecTB 10 ux GgopmyJiam;
- ONpeJesiTh BAJICHTHOCTh aTOMA 3JIEMEHTA B COC/INHEHUSIX;
- ONpeJesiTh THII XUMHYECKHX PeaKIuii;
- Ha3bIBATh NPU3HAKHU H YCJI0BHS NPOTCKAHUA XUMHUYECKUX PeaKIuii;
- BBISIBJIAATH NPU3HAKH, CBHIETEJLCTBYIOIIHE O POTEKAHUN XMMHYECKON peaKluy NP BbIIOJHECHUH
XMMHY€ECKOI0 ONbITA;
- COCTABJATH (popMy.1bl OUHAPHBIX COCAUHEHUI;
- COCTABJISITh YPABHECHHS XUMHYECKHUX PeaKIuii;
- co0sroaaTh NpaBuJIa 0e3o0nacHoi padoThl NPH NPOBEICHUH ONBITOB;
--M0JIb30BATHCS JIA00PATOPHBIM 000PYI0BAHUEM M MOCY/A0M;
-BBIYHCJIATH OTHOCHTEIbHYI0 MOJICKY/ISPHYIO H MOJIAPHYIO MacChI
BeleCTB;
- BBIYMCJIATH MAaCCOBYIO J0JTI0 XHMHYECKOI0 3JIeMEeHTa 110 (popMyJie CoeIMHECHNS
- BBIYMCJIATH KOJIUYECTBO, 00bEM MM Maccy BellecTBa MO KOJIHYeCTBY, 00beMy, Macce peareHTOB
WJIN NPOAYKTOB PeaKLnHu;
- XapaKTepu30BaTh GU3NYECKHe U XMMHYECKHe CBOMCTBA NMPOCTHIX BelIeCTB: KUCJI0POJa U BOJOPOAA;
- M0JIy4aTh, COOUPATH KHCJIOPOA U BOAOPOX;
- PacNo3HaBaTh ONBITHBIM MYTEM ra3zo00pa3Hblie BellleCTBA: KUCJI0PO/, BOIOPO;



- PACKPBIBATh CMBICJI 3AKOHAABOTaJpo;

- PACKPBIBATh CMBICJI MIOHATHIH «TeN10BOH 3¢ (PeKT peakuun», «MOJSIPHbII 00beM»;

- XapakTepu3oBaTh (u3nuyeckHe M XHMHYECKHE CBOHCTBABOJbI; ' pPaCKpPbIBATh CMBICJ NOHATHSA
«pacTBOp»;

-BBIYHCJISATH MACCOBYIO 10110 PACTBOPEHHOIO BellleCTBa B pacTBOpe;

-IIPUTOTOBJIATH PACTBOPHI C OIPeIeIEHHOM MacCOBOM /10J1eil PACTBOPEHHOI'0 BeLeCTBA;

- Ha3bIBaTh COEJMHEHHUS] H3YYEHHBIX KJIACCOB HEOPraHMYeCKHX BellecTB; ' XapaKTepH30BaTh
¢puznueckne M XMMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKMX BelIeCTB: OKCH/OB,
KHCJIOT, OCHOBAHUM, COJIei;

- oNpeAeIATh NPUHANJIEKHOCTD BEIIECTB K ONpPeleJJIeHHOMY KJIAcCy COeIMHEeHUI;

- COCTABJATH (OPMYJIbl HEOPraHMYECKHX COeJMHEHHH HM3YyYeHHBIX KJacco B; " NPOBOAUTH ONBITHI,
NOATBEP KA e XMMHYeCKHe CBOHCTBA M3YYeHHBIX KJIACCOB HEOPraHMYeCKUX BellecTB;

- Ppacno3HaBaTh ONBITHBIM IYTeM PacTBOPbl KHCJIOT M IHe0Yeidl 1O H3MEHEHHI0 OKPaCKH
HHIMKATOpAa;

- XapaKTepHu30BaTh B3aHMOCBA3b MEK1Y KJIACCAMHU HEOPTraHUYECKHX COCAUHEHMH;

- packpbiBatb cMbIc] [lepuogudeckoro 3akona/l. U. Menneneesa;

- 00BSICHATH (PU3MYECKHIl CMBICJ ATOMHOIO (IIOPSIAKOBOI0) HOMEpa XMMHY€eCKOI0 3JieMeHTa, HOMEpPOB
rpynnbl ¥ nepuoaa B nepuoaudeckoi cucreme /.M. MenaesieeBa;

- 00BSICHATH 3AKOHOMEPHOCTH M3MEHEHHsl CTPOECHHSI ATOMOB, CBOICTB 3J1IEMEHTOB B Ipe/eax MajabIX
Nepuoa0B M IIABHbIX MOATPYIIIN;

- XapaKTepu30BaTh XMMHYecKHe 3J1eMeHThl (0T BOAOPOAA 10 KAJbLMS) HA OCHOBE MX IOJIOKEHHUS B
nepuoauyeckoii cucreme 1. . MenaesieeBa 1 0co00eHHOCTel CTPOEHUS UX ATOMOB;

- COCTaBJSATH CXeMbl CTPOEHHMs aTOMOB mepBbIX 20 3JIeMEHTOB mnepuoauveckoi cucrembl aA. H.
MengesieeBa;

- PACKPBIBATh CMbICJI MIOHATHH «XHMHYECKAs CBA3bY, (( 3JIEKTPOOTPHLATEIbHOCTbY;

- XapakTepu30BaThb 3aBHCHMOCTb (PU3MYECKHX CBOMCTB BelIeCTB OT THINA KPHUCTALINYECKOH
peléTKHU;

-OIPENENATh BUJ XUMUYECKON CBSA3H B HEOPraHUYECKUX COCINHEHUSAX;

- U300pakaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BAHHBIX Pa3HBIMU BUAAMU XUMHUECKUX CBSI3EH;

- PpacKpeIBaTb CMBICH MOHATHH «UOH»  «KaTHOH», «AHUOH», <QJIEKTPOJIUTBD), «HEIIEKTPOJIUTHI,
(QIEKTPOJIMTHYECKAs  JUCCOLMALMS),  «OKHCIUTENb»,  «CTENEHb  OKUCICHUS»,«BOCCTAHOBHUTEIDY,
«OKHCJICHHE», «BOCCTAHOBIICHUEY;

- OIIPENENIATh CTENEHb OKUCIEHUS aTOMa DJIEMEHTA B COCIMHECHNU;

- PacKpbIBaTh CMBICII TEOPUH IEKTPOIUTUYECKON JUCCOLUALINN;

- COCTABJISAITh YPABHEHUS DIIEKTPOJINTUYECKON JUCCOLMALUU KUCIIOT, IEN0YEH, COJIEH;

- OOBACHATH CYLIHOCTh IIPOLIECCA MIEKTPOIUTUUECKON TUCCOLMALNU U PEaKIIMi HOHHOTO OOMEHa;

- COCTaBJIATh MOJIHBIE M COKpAIIEHHBIE HOHHBIE YPABHEHUS peakuil oOMeHa;

- OIPEAETATh BO3MOXKHOCTh POTEKAHUS peakii HOHHOro oOMeHa;

- IPOBOJUTH PEAKLIMH, IIOATBEPKIAOIINE KaUeCTBEHHBIM COCTAB Pa3JIMYHbIX BELIECTB;

- OIIPENENSTh OKUCIUTENb U BOCCTAHOBUTEIID;

- COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIUN;

- Ha3bIBaTh (DaKTOPHI, BIUSAIOLINE HA CKOPOCTh XUMUYECKOH peaKIiH;

- KJ1accu(pULIUPOBATh XUMUUYECKHE PEAKIIMU 10 PA3IUYHBIM IPU3HAKAM;

- XapaKTepU30BaTh B3aMMOCBA3b MEXKY COCTAaBOM, CTPOCHUEM U CBOWCTBAMH HEMETAJIJIOB;

- TMPOBOJAUTH OMBITHl MO IMOJYYCHUIO, COOMPAHHIO M H3YYEHHIO XUMHUYECKHMX CBOMCTB TIa3000pa3HbIX
BEIIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

- pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BELIECTBA: YITIEKUCIIBIM ra3 1 aMMHaK;

-XapaKTepU30BaTh B3aUMOCBA3b MEXK]Ly COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJLIOB;

- Ha3bIBaTh OpPraHMYECKUE BEIIeCcTBA MO MX (opMyne: METaH, 3TaH, 3TUJIEH, METAHOJI, STAHOJI, TJIMILEPHH,
YKCYCHasl KUCIIOTa, aMUHOYKCYCHasl KMCJIOTa, CTEAPUHOBAs KUCII0Ta, OJIEMHOBAsl KMCIIOTA, TIII0K03a;

- OLIEHUBATh BIIMSIHUE XMMHUYECKOTO 3arpsA3HEHMS OKPYXKAIOIIEH Cpesibl Ha OPraHu3M YelIOBEKA;

- TPaMOTHO 00paIaThCs C BEIIECTBAMH B TIOBCEIHEBHOM KHU3HH;

- ONPENENATh BO3MOYKHOCTb NPOTEKAHUS PEaKLUN HEKOTOPBIX MPEACTABUTENEH OPraHMYECKHX BEILECTB C
KHCJIOPOJIOM, BOJIOPOJIOM, METANIaMU, OCHOBaHUSIMH, FaJIOT€HAMU.



BuinyckHuK noyuum 603M0)iCHOCHIb HAYUUMBCA:
-BBIJIBUraTh U IPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bl O XMMHUUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX
cocTaBa M CTPOEHHS, MX CHOCOOHOCTH BCTYNAaTh B XHMHUYECKHE PEAKIMH, O XapakTepe W MPOAYyKTax
Pa3IMYHbIX XUMUUYECKUX peaKiuil,’
- XapaKTepu30BaTh BEIIECTBA II0 COCTaBy, CTPOEHUI0 M CBOWCTBaM, YCTaHABJIMBAT b IPUUYMHHO-
CJIEICTBEHHBIE CBA3M MEK/Y JaHHBIMHU XapaKTEpUCT UKaMU BElIEeCTBa,'
- COCTaBJISITh MOJIEKYJISIPHBIE U [TOJIHBIE MIOHHBIE YPAaBHEHUS N0 coKpal€HHbLI] HOHHBIM YpaBHEHUSIM;
- IPOTHO3UPOBATh CIIOCOOHOCTh BEILECTBA MPOSBIATH OKUCIUTEIbHBIE UM BOCCTAHOBUTEIBHBIE CBOMCTBA C
Y4€TOM CTETIEHEN OKUCIIEHUS JJIEMEHTOB, BXOIAIIUX B €r0 COCTaB,'
- COCTaBJSATb  YpaBHEHHS  peakUUi, COOTBETCTBYIOIIMX  IOCJIEIOBATEIbHOCTH  IIPEBpAICHUM
HEOPraHUYECKUX BEILECTB Pa3IMYHBIX KIacCOB,'
- BBIJIBUTATh U MIPOBEPATH SIKCIIEPUMEHTAIBHO THIIOTE3BI O PE3yIbTaTaX BO3ACHCTBUS PA3ITUYHBIX (PaKTOPOB
Ha U3MEHEHUE CKOPOCTH XMMHUYECKOHN peakiuu,'
- HCTI0JIb30BaTh MIPUOOPETEHHBIE 3HAHUS [T SKOJIOTMUYECKH IPaMOTHOTO NIOBE/IEHUS B OKpYy»Karollel cpene,’
- UCHOJB30BaTh NPHUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHLUU IIPU BBINOJHEHWH MPOEKTOB U Yy4eOHO-
UCCIIEI0BATENIbCKUX 3a/]au 110 U3YYEHUIO CBOMCTB, CIIOCOOOB MOJY4YEHHUS U PACIIO3HABaHMs BELIECTB,'
- 00BEKTHBHO OLIEHMBATh HH(OPMALIHIO O BEIIECTBAX U XUMHUUYECKUX MpoIeccax,’
- KPUTHYECKH OTHOCHUTHCS K IICEBJIOHAY4YHOM HH(oOpManmu, HeI0OpOCOBECTHOM peKjaMe B CpeACTBAX
MaccoBOM nHpopmanuu;
- 0CO3HABaTh 3HAUYEHHE TEOPETHUUECKUX 3HAHUI 110 XUMUU JJIs1 IPAKTHUECKOH JeATeIbHOCTH YeJIOBEKa,'
- CO3/1aBaTh MOJIENIM M CXEMBI JJISl PEIIeHUs yUeOHBIX U MMO3HABATEIbHBIX 3a]a4, TOHUMAaTh HEOOXOAUMOCTh
coONIoficHNs TMPEANUCAHUN, MpelaraéMblX B HHCTPYKUHUSAX IO MCIOJb30BAHUIO JIEKApCTB, CPENCTB
OBITOBOW XMUMHH U JP.

Conep:xanue y4eOHOr0 npeamera
9 kJaacc
IToBTOpEeHuUe u 00001IeHNEe CBeleHUId IO Kypcy 8 Kiacca

bunapnasie coemuHenms. Okcuabl cojeoOpasyionue ©  HecojeoOpasyromue. [ uapoKCuapl:
ocHoBaHwus, am(poTepHbIe, KUCIO0ThL. Cpennue, kucibie, ocHoBHbIe COJIN.

O6o006mmenne cBeneHU 0 XuMHUYecKUX peakuusax. Krmaccudukanus XUMUYECKHX peakuid 1o
pa3IMYHBIM OCHOBAHHSM: COCTaBy U YHUCIY pEarupyoimux MU 0O0pa3yroIIMXCS BEHIECTB, TEIUIOBOMY
s deKTy, HalpaBICHUIO, W3MEHEHHMIO CTENEHEH OKHUCIEHHUS DSJEMEHTOB, OOpa3yIoUIUX pearupyronme
BEIIECTBA, (a3e, UCIOIb30BAHUIO KaTallu3aTopa.

[lonatue o ckopocTH XMMHYECKON peakiuu. PakTopbl, BIUSIOIIME HAa CKOPOCTh XMMHUYECKHX
peakLMil: MpUpoia PearnpyrIInX BEIECTB, UX KOHIIEHTpalUs, TEMIIEpaTypa, IJI0Ialb CONPUKOCHOBEHMS,
Hanuuue Karanuzaropa. Karanus.

JdemMoHcTpanun
e (3HaKOMJIEHUE C KOJUICKIUSIMU METAJUIOB U HEMETAJIOB.
O3HakoOMJIEHHE C KOJUIEKIIUSIMU OKCUJIOB, KUCIIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLUU OT MPUPOJIbl PEATUPYIOIIUX BELIECTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKUU OT KOHIEHTPALMH PEarupyronux BEIIECTB.
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM pPEAKIUU OT IUJIOAJd CONPUKOCHOBEHMS pearupyroumx
BEIIECTB («KHUTISAIIUI CIO» ).
e 3aBUCHUMOCTb CKOPOCTH XUMUUYECKOW PEaKLUU OT TEMIEPATYPbl PEAarMPyOIIUX BEIIECTB.

JlabopaTopHbIe ONBITHI

1. BzaumonelicTBue aMMHaKka U XJIOPOBOJOPOJA.

2. Peakuus HeMTpanu3aium.

3. HaGmronenue terioBoro agdexra peakiiuu HeuTpaau3alii.

4. BzaumoelicTBre cepHOI KUCIOTHI ¢ okcuoM meau (11).

5. PaznoxxeHune nepokcua BO10poia ¢ MOMOIIBIO KaTaslaszbl KapTodens

6. 3aBUCMMOCTb CKOPOCTH XMMHUYECKOH pPEAKIUU OT IPUPOAbl PEArupyroliuX BELIECTB Ha IpPUMEpE
B3aMMO/ICHCTBHSI PACTBOPOB THOCYNIb(aTaHATpusl WU XJopuia Oapusi, THOCylb(ara HATPUs U COJSHOU
KHCIIOTBHI.



7. 3aBUCHMOCTb CKOPOCTH XHUMHUYECKOM PpEaKIUu OT HPHUPOAbl METAUIOB MPH HMX B3aUMOJEHCTBUH C
COJIIHOM KMCJIOTOM.
8. 3aBUCUMOCTH CKOPOCTH XUMUYECKOW Peakuu OT MPUPOAbl KUCIOT MPU B3aUMOJCHCTBUU UX C KEJIE30M.
9. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT TEMIIEPATYPHI.
10. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOH peakluu OT KOHLIEHTPALUH.
11. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT IIIOMIAJAN COMPUKOCHOBEHUS PEarupyromnux BEIIecTB.
12. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT KaTaanu3aropa.

XuMHYeCKHE PeaKIMH B PACTBOPAX IJIEKTPOJIUTOB

[Tonatue 00 SIEKTPOJMTUYECKONW AUCCOLMAIMH. OJIEKTPOJIUTHI W HEDIEKTPOIUTHL. MexaHusm
JUCCOITUAIIMU IJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBA3U. CTENeHb 3JIEKTPOTUTHUYECKON AUCCOLMALINH.
CusnbHbIe U c1a0bIe AJIEKTPOJIUTHI.

OCHOBHBIC TOJIOKCHHSI TCOPUHU IIEKTPOJMTHICCKON auccormanuu. Kinaccudukamuss HOHOB M UX
cBoiicTBa. KHCIIOTBI, OCHOBAHUS 1 COJIM KaK AJIEKTPOJUTHL. VX Kinaccuukamus U AUCCOLUAIIHSL.

OO0mue XMMHYECKHE CBOMCTBAa KHUCIOT: M3MEHEHHE OKPACKH HWHIUKATOPOB, B3aWMOJCHCTBHE C
MeTaJUlaMH, OKCHUJIAMU M THAPOKCHUJIAMU METAJIOB U COJIIMU. MOJEKyIApHbIE U HOHHBIC (TIOJIHBIE H
COKpAIEHHbIE) YPAaBHEHUSI pEaKIUil.

XUMUYECKUN CMBICT COKPAUIEHHBIX YPAaBHEHUH. Y CIOBUA MPOTEKAHUS PEAKIIMI MEXIY JIEKTPOIUTAMHU J10
KOHIIA. Psi1 akTHBHOCTH METAILIOB.

OOmMe XMMUYECKHE CBOMCTBA IIEIOYeli: B3aMMOJECHCTBUE ¢ KHCIOTAMH, OKCHJIaMU HEMETAJIOB,
comsimu. OOmpe XUMHYECKHE CBOWCTBA HEPACTBOPHMMBIX OCHOBAHHM: B3aUMOJICUCTBHE C KHCJIOTaMHU,
pasiioKeHue pH HarpeBaHUU.

OO0mre XuMHUYECKHEe CBOMCTBA CPETHUX COJICH: B3aUMO/JICHCTBUE C KHCIOTAMHU, IIEI0OYaMH, COISIMU 1
MeTaTaMu. B3anuMoaelicTBHE KUCIIBIX COJIEH CO IIETI0YaMHU.

IM'uaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJIeH ¢ BOJOW. ['MAPOIN3 COJM CHIIBHOTO OCHOBAaHUS U
cnaboit kucnoTel. ['mapomm3 conu cnaboro ocHoBaHUs U cHUiIbHOM KucioThl. [IIkama pH.

CBolicTBa KUCJIOT, OCHOBAHHMH, OKCUJOB U COJIEM B CBETE TEOPUH AICKTPOJIUTHYECKON TUCCOIUALIII
Y OKHACIIUTEIBHO -BOCCTAHOBUTEIIBHBIX PEAKLIUMN.

JdemoHcTpaumnu.
e lcnpITaHue BEMIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOIHOCTb.
e 3aBUCHMOCTb DJIEKTPONPOBOJHOCTH YKCYCHOM KHCIIOTBI OT KOHLEHTpAlUu.

OKpAaIlI€HHBIX HIOHOB B 3JIEKTPUUYECKOM I10JI€.

e OrmpezaeneHue xapakTepa cpepl B pacTBOpPax COJIEH.
JlaGopaTopHble ONBITHI.
13. HQucconmarus ciaObIX 3JEKTPOJUTOB HAa IPUMEPE YKCYCHON KUCIIOTHI.
14. I3MeHeHre OKpacKu UHAUKATOPOB B KUCJIOTHOM Cpejie.
15.Peakiusa HEUTpaJIM3alu pacTBOpaA MIEIOYN PA3IMYHBIMU KUCIOTAMHU.
16. Ilonyuenue ruapoxcuaamenu(Il) u ero B3auMoielicTBIE C pa3TUYHBIMU KUCIOTaAMHU.
17. B3auMoaeicTBIE CHIIBHBIX KUCIOT ¢ okcutoM mcau(11).
18-20. B3aumoieiicTBUE KUCIOT C METaJJIaMHu.
21. KauectBeHHas peakiusi Ha KapOOHAT-HOH.
22. Ilony4yeHue CTyIHS KPEMHHEBOMN KUCIOTHI.
23. KayectBeHHasl peakiys Ha XJIOPUA- WIH Cyab(aT-uOHbBI
24. I3MeHeHne OKpacKd NHAMKATOPOB B LIEIOYHOM CpeJe.
25. B3aumoeiCcTBHE 1EN0YEN ¢ YIIIEKUCIBIM Fa30M.
26. KauecTBeHHas peakuysi HA KATHOH aMMOHHUS.
27. llomyuyenne ruapokcuaa mcau(Il) u ero paznoxenue.
28. BzaumoeiicTBue KapOOHATOB C KHCIOTAMHU.
29. Ilomyuyenne ruapokcua sxeneza(Ill).
30. B3aumogeiicTBue xeinesa ¢ pactBopoM cyibdata meau(1l)
IIpakTnuyeckne padoTsl
1. CgoiicTBa KUCIOT, OCHOBAHUM, OKCHJIOB M COJIEW B CBETE TEOPHUH AJIEKTPOJUTUUYECKON NUCCOIUAIUU U
OKUCIUTEIBHO -BOCCTAHOBUTENBHBIX PEAKIIUMA

HeMeTa/uibl M UX COeIUHEHUS

n

JIBrokeHue



Ctpoenue aToMOB HEMETAIOB M uX nojoxkeHue B Ilepumonumueckoir cucreme. Psn
NIEKTPOOTpHULATENbHOCTU. KpucTtamnueckue pemérky HEMETaNIOB — IMPOCThIX BEUIECTB. AJUIOTPOIUS U
e€ mpuunHbl. Ou3nueckue cBoiicTBa HeMeTauIoB. OOIMe XUMUYECKIE CBOWCTBA HEMETAJIIOB:
OKHUCJIUTEIbHBIE U1 BOCCTAHOBUTEJIBHBIE.

lanorensl, cTpoeHHEe HX AaTOMOB M MOJEKYJI. PU3HMYECKHE UM XUMHUYECKUE CBOWMCTBA TaJIOTCHOB.
3aKOHOMEPHOCTU HM3MEHEHMsI CBOMICTB TaJIOTEHOB B 3aBUCHUMOCTH OT HX I0JIo>)KeHUs B llepumonmueckoit
cucreme. HaxoxaeHue raloreHoB B IpUpPOJIE U UX MOTydYeHHE. 3HAUEHUE U IPUMEHEHHE TaJIOT€HOB.

["anmoreHoBO10pOABI U COOTBETCTBYIOIIME UM KHUCIIOTHL: IIaBUKOBAsi, COJISIHAs, OpPOMOBOJOPOJIHAS,
HOJI0BOJIOpOAHAsA. ['amorenuapl. KauecTBeHHbIE peakiMy Ha TrajloreHuJ-uoHbl. [IpruMeHeHne coennHeHui
raJIOreHOB U UX OMOJIOTHYECKAas POJIb.

OObmas xapakrepuctuka snemMeHToB VIA-rpynnel. Cepa B mpupoje U e€ mosiyuyeHue. AJIOTPOIHbIE
MOAU(HUKAIIIN CePBI U UX CBOMCTBA. XMMUYECKUE CBOMCTBA CEPHI M €€ IPUMCHEHUE.

CepoBOJIOpO/: CTPOCHHE MOJIEKYINIbI, (PU3MYECKHE U XMMHUYECKHE CB ICTBa, MOJydeHHE U 3HAUYCHHE.
CepoBonopoanas kuciora. Cynbhuasl 1 ux 3HaueHue. JIroMuHopopsl.

Oxcup cepri(1V), cepHucras kuciora, cynb@ursl. KauecTBeHHas peakius Ha Cyab()UT-HOH.

Oxkcun cepoi( VI), cepnast kucnorta, cyiabdarsl. Kpucramioruaparel. KauecTBeHHas peakius Ha cyinbdar-
HOH.

Cepnast kucinoTa - CUIbHBIM 271eKTpoiuT. CBoilcTBa pa30aBIEHHOM CEpPHOM KHCIOTHI, KaK TUIUYHOMN
KHUCJIOTBI: B3aUMOJICHCTBHE C MeTa/llaMH, OCHOBHBIMM M aM(pOTEpHBIMH OKCHJIAMH, OCHOBAaHUSIMU H
amM(bOoTepHBIMH FHAPOKCHIAMU, coisiMu. KauecTBeHHas peakius Ha cyabdaT-noH.

OO0mrast XxapakTepUCTHKA AJIEMEHTOB VA-rpymmbl. A30T, CTpoeHHE aroMa M MoJjekynbl. dusnyeckue u
XMUMHUYECKHE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OHOJIOTHYECKast poJib.

AMMUak, CTpoeHHe MOJIEKYIIbI U (pM3NYecKue CBOMCTBAa. AMMHaydHas BOJA,, HAlIaTbIPHBIN CIOMPT, THAPAT
amMmuaka. J[OHOpHO -akUEenTOpHBbIM MeXaHW3M oOpa3oBaHMs KaTHOHAa aMMOHMs. BoccTaHoBUTENbHbBIE
cBoricTBa amMmuaka. Coau aMMOHMS U X ITpuMeHeHne. KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

Oxcupl a30Ta: HecoseoOpa3yoUue U KUCIOTHBIE. A30TUCTas! KUCJIOTa U HUTPUTHI. A30THAs KHUCJIOTa, €€
MOJIy4eHHE U CBOMCcTBA. HUTpatsl.

docdop, crpoenue aroma u amtotponusa. Dochunsl. Dochun. Oxcun pochopa(V) u oprodochopnas
kuciora. ocdater. Pochopubie ynodpenus. MHCEKTUITNIBI.

OO6mrast xapakTepucTuka 31emMeHToB [V A-Tpymnmbl: 0COOEHHOCTH CTPOCHUS aTOMOB, ITPOCTHIX BEIIECTB U
COCIMHEHUI B 3aBUCHUMOCTH OT TMIOJOXKEHUsS »3ieMeHTOoB B llepuoauueckoil cucreme. Yriepon.
AnnoTtponHsie MoaudUKaIMK: anMas, rpagut. AMOpGHBINA yriaepoa U ero copra: caxa, aKTUBUPOBAHHBIM
yroib. AacopOuus. XuMudeckue cBoicTBa yriepoja. Kokcoxummyeckoe Ipou3BOACTBO U €r0 MPOAYKIHS.
KapOupr.

Oxkcun yraepona(Il): ctpoeHre MoJieKysbl, IOJIydeHHe U ero cBoictBa. Oxcup yriaepoaa(1V): crpoenue
MOJIEKYJIbI, TMOJIyYeHUE U €ro CBOWCTBA. YroibHas Kuciora. Cosid yroiabHON KHCIOTHI: KapOOHAThl U
rupokapOoHatel. TexHuueckas v MmuiieBas coja.

Heoprannueckue n opraHudyeckue BEUIECTBA. YTJIEBOAOPOAbl. XUMHYEC KO € CTPOCHHE OPraHUYECKUX
BEILIECTB, KaK MOPSA0K COETUHEHHUSI aTOMOB B MOJIEKYJIE 10 BAJICHTHOCTH.

MeraH, »3TaH, Kak [pEIeNbHbIE YIIEBOIOPOAbl. OTWUJIEH M AaUEeTWICH, KaK HelpeaelibHbIe
(HeHaceIleHHbIE) yrieBoJopoabl. ['openne yrieBonoponoB. KaduecTBeHHbIE peakiuu Ha HEMpelesibHbIE
COCIMHEHMUSI.

DOTUJIOBBIN CHHPT, €ro MOJy4YeHUe, IpUMEHEHHE U (U3HOoJIoTUYeCKoe NeicTBUE. TpEXaTOMHBIA CHHUPT
ruiepud. KadecTBeHHass peakuys Ha MHOTOATOMHBIE CHUPTBL. YKCyCHash - MpEACTaBUTENb Kjacca
KapOOHOBBIX KUCIOT.

Kpemnuuii, ctpoenune ero atoma u cBoictBa. Kpemnuit B mnpupoae. Cumuuuasl v cuinad. Okcup
kpemHus(1V). KpemHueBas kuciota u e€ coiu.

[IpousBoacTBo crekna U uemeHta. [Ipoaykuus CUIMKAaTHON NPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOKHO,
Kepamuka, papdop, pasac. OnTuyeckoe BOIOKHO.

Hemerannet B mpupone. dpakuuoHHAs TMEPErOHKAa >KUIKOTO BO3AyXa Kak CIMOCO0 MOJydeHus
KHCIIOpoa, a30Ta, aprona. [lonydenue pocdopa, kpeMHuUs, XI0pa, HOAA. DIEKTPOIU3 PAaCTBOPOB.

[lonyueHnue cepHOW KHUCIOTBI: CBIPbE, XUMHU3M, TEXHOJIOIMYECKAs CXEMa, METOJ KHIIALIETO CIos,
MIPUHIIUIBI TETI000MEeHa, TPOTUBOTOKA U IUPKYyIsiiuu. Oneym. [Ipon3BoACTBO aMMuaka: ChIPhE, XUMUBM,
TEXHOJIOTMYECKAs CXeMa.

JdeMoHcTpanuu



Komnexuusa nemerauios.
Moienu KpUCTaUIMYECKUX PEMIETOK HEMETAJUIOB: aTOMHBIE U

MOJIEKYJISIPHBIE.
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O30HATOp ¥ MPUHLHUIIBI €r0 PaOOTHI
I'openune HeMeTawIoB - MPOCTHIX BEIIECTB: cepbl, pocdopa, IpeBeCHOTO

OO0pa31ibl TaJoreHoOB - IPOCTHIX BEIIECTB.

B3anMopeicTBre rajloreHoB ¢ MeTaJlJIaMHU.

BriTecHenue xjiopa OpoMOM WM HOJA U3 PaCTBOPOB UX COJIEH
Komekuust npupoAHbIX COEIMHEHUH XI0pa.

B3anmopeiicTBue cepol ¢ METAINIAMM.

I'openue cepsl B kuciopoe

Komnexuust cynbpuaHbix py.

KauecTtBeHHas peakuys Ha CyIbQUA-UOH

ObecrBeunBaHNE OKPALIEHHBIX TKAHEW U IIBETOB CEPHUCTHIM T'a30M.
B3anMoneicTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEABIO.
OOyrnuBaHue OpraHUYECKUX BEIECTB KOHIICHTPUPOBAHHOW CEPHOM KUCIOTOM
Huarpamma (( CoctaB Bo3yXan.

BuneodparmenTs! u cnaiapl «lItnubu 6azapei».

[Tonyuenue, cobupanue 1 pacrio3HaBaHHE aMMHUAKa.

Paznoxxenne 6uxpoMar aMMOHUS.

B3anMoneicTBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MENIBIO.
- 'openue uépHoro nopoxa.

Pa3znokeHne HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YrOJIbKa B HEM

- O0Opa31el MPUPOIHBIX COeAMHEHHH docdopa.

I'openune docdopa Ha BO3ayXe U B KUCTOPOJE.

[Tonydyenue 6emoro gocdopa u ucpITaHUE €TO0 CBOMCTB
Komnexuust «O0pa31sl mpUpOHBIX COSTUHEHUN YTIIEPO1ay»
[Toptpet H. n. 3enmunckoro. [lornomnienne akTHBUPOBaHHBIM YIIIEM

paCTBOpéHHHX BCIIICCTB UJIH I'a30B.

KaJaus.

YcerpolicTBO IpOTUBOTA3a.
Monenu MOJIeKys1 MeTaHa, 3TaHa, STHJIEHA U alleTUIICHA.
B3anmopeiicTBre sTHIeHa ¢ OPOMHOM BOJIOW M paCTBOPOM IEpMaHraHaTa

OO0mue XUMHYEeCKHE CBOMCTBA KUCJIOT Ha MPUMEPE YKCYCHOUM KHCIOThI. " KaduecTBeHHas peakius Ha
MHOTOaTOMHBIE CIIUPTBHI.

Komneknus «O0pa3ibl NPUPOIHBIX COETUHEHUNH KPEMHUS.

Komtekuus crekna, KEpaMUKH, IEMEHTA U U3JIEUN U3 HUX.

Kostekuust npotyKiuy CUIMKATHOM MPOMBIIUIEHHOCTH.

Buneodparments! u cnaiiipl «IIpou3BOJICTBO CTEKIIA U LIEMEHTA .

Komnexuus «lIpuponHbie coeiMHEHNS HEMETAIIIIOBY .

Buneopparments! u cnaiinpl «@pakioHHas eperoHka >KuaKoro Bo3ayxa» " BuneodparmeHTs! u
cnaiipl «lloaydyeHue BoJI0poa, KUCIOPOAa U TAIOT€HOB 3JIEKTPOIUTHYECKHM CLIOCOO0OM.

Mopnenu anmnaparoB Ui IPOU3BOJICTBA CEPHOM KHCIIOTHI.

Mopnenb KUISIero cios.

Monenb KOJIOHHBI CUHTE3a aMMHUAKa.

Buneopparmentsl u cnaiinel «IIpou3BojacTBo cepHoil kucnoTel». " BunpeodparmeHTs U cnaiiisl
«I[Ipou3BoACTBO aMMHaKay.

Komnexuus «CpIpb€ 115 MOJIydEHUsI CEPHON KUCIOTBD».

JlabopaTopHbIe ONbITHI

3 1. Pacno3HaBaHue rajoreHua-HOHOB.

32. KauecTBeHHBIE peakllUU Ha CyIb(aT-UOHBI.
33. KayecTBeHHas peakius Ha KAaTHOH aMMOHUS.



34. Xumuueckue cBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJINTA.

35. KauectBeHnHnbie peakuuu Ha hocdar-uoH.

36. Ilony4yeHue u cBOICTBA YTOJIbHON KUCIIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-UOH.

38. IIponyckaHue yrieKuciioro ra3a 4epe3 pacTBOp CHUJIMKaTa HaTpHsL.

IIpakT4yeckune padoThl

2. N3y4yeHue CBONCTB COJISTHOM KUCIIOTBI.

3. U3ydeHune CBOMCTB CEpHOIl KUCIIOTHI.

4. TlonydyeHue aMMuaKa U U3y4eHUE €ro CBOWCTB.

5. Iosy4yeHue yriieKuciaoro ra3a u u3y4eHHue ero CBOMCTB.
MeTtanibl 1 UX COeIMHEHHS

[Tonoxxenne MeramwioB B Ilepuonnueckoll cucreMe XMMHYECKMX y1eMeHTOB 1. M. Menneneesa,
CTpOEHHE MX aTOMOB U KpHUCTaUIOB. MeTayuinueckas CBsi3b U METaJNInYecKass KpUCTAIIMYecKas peméTrka.
®u3nyeckue CBOMCTBA METAJUIOB: OJJIEKTPO- U  TEIUIONMPOBOJHOCTb, OTpaXkalollas CHOCOOHOCTH,
m1acTUYHOCTh. CriiaBbl YEPHBIE U LIBETHBIE.

Mertasibl Kak BOCCTAHOBUTENH. DIEKTPOXUMHUUECKUHN psii HallpsbKeHni. B3anMopeiicTBre MeTaios
C HEMETaJUIaMH, OKCU/IaMHU, KUCIIOTaMU, COJISIMUA. AJIFOMUHOTEPMHUSL.

CrpoeHre aTOMOB M MPOCTBIX BEHIECTB IIEIOYHBIX METAUIOB. 3aBUCUMOCTh (U3NYECKUX U
XMMHUYECKHUX CBOMCTB LIEJIOYHBIX METAJJIOB OT 3apsiioB AJep UX aTOMOB. OKCHU/IBI U THIPOKCH/IBI IIEIOYHBIX
METaJJIOB, UX MOJY4YeHHE, CBOMCTBA, MpUMEHEeHHE. BakHele coli HIeI0YHbIX METAIOB, UX 3HAYEHHE B
YKUBOW M HEXKUBOU IPHUPOJE U B )KU3HU YEIIOBEKA.

CrpoeHre aTOMOB U MPOCTHIX BEIIECTB IIEI0YHO3EMENbHBIX METAJIIIOB. 3aBUCUMOCTh (PU3UUYECKUX U
XMUMHYECKUX CBOMCTB LIEJIOYHO3EMEIbHBIX METAIIO B OT 3apsA0B siiep UX aToMOB. OKCHUJBI ¥ TUIPOKCH/IBI
IIEJIOYHO3EMETIbHBIX METAJUIOB, UX IOJy4YeHHEe, CBOWCTBAa M IpHUMeHeHue. Baxueimme coimu mEIOYHO -
3eMEeNbHBIX METAJUIOB, MX 3HAU€HHE B MPUPOJEC U JKU3HM dYenoBeka. KapOoHaTel W rugpokapOOHATHI
KaJIBLIMSL.

XKéctkocTh BOIBI: BpeMeHHass U mocTosiHHAs. CrnocoObl ycTpaHEHUS BPEMEHHOW KECTKOCTH.
Crioco0Opl yeTpaHeHHUs MMOCTOSTHHOM KECTKOCTH. IOHUTHI.

CoenuHeHUs aIOMUHUSA B TIPUPOJIE. XUMHUUYECKHE CBOMCTBA amtoMuHHSA. OCOOCHHOCTH OKCHAA M
TUAPOKCH/IA ATIOMUHKS Kak aM(pOTEPHBIX coenHeHni. BaxkHemme conu amoMuHus (XIopu, cyibdar).

OcobGenHocTH cTpoeHHUsT aToma jkenesa. JKene3o B mpupoje. Baxkneimue pynsl sxene3a. OKcHabl 1
ruapokcuabl kenesa(ll) m xenesa(lll). Comum xenesa(ll) u xenesa(Ill). OOHapykeHHEe MOHOB KaTHOHOB
Jere3a B pacTBOpe. 3HAUEHUE COCIMHEHH JKeme3a.

Koppo3uss xumuueckas M 3JEKTPOXMMHYECKAs. 3aliuTa METAUIOB OT KOoppo3uu. Meramuisl B
npupoje: B CBOOOAHOM BuAe U B Buie coeauHeHuil. [lonstue o meramtypruu. Y€pHas U LBETHas
Metautyprus. [lupomerammyprusi, TUAPOMETAUIYprus, 3JeKTpoMeTauryprus. JlOMEeHHBIM mpolecc.
[lepepaboTka yyryHa B cTajib. DIEKTPOJIU3 PACILIIABOB.

JdemMoHcTpanun
e B3anmoJIeliCTBHE HATPHUSL, JTUTHS U KAIBIHS C BOJOM.
e ['opeHue HaTpUsl, MarHus U Xkeje3a B KUCIOPOJIE.

Bcenbiika tepMUTHON CMeECH.

B3anMopeiicTBre cMecH MOPOUIKOB CEPhI U KeJe3a, IUHKA U CEpPBI.

B3aumoeicTBue altOMUHAA C KACIOTaMU, IEN0YaMU U BOJIOM.

B3aumopeincTeue xene3a U MEAU C XJIOPOM.

B3aumopeiicteue Meau ¢ KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM KHUCIOTOU

(pa36aBiieHHON M KOHILIECHTPUPOBAHHOM).

Oxpacka mIaMeH! COEIUHEHUSAMHU LENOYHBIX METAJIOB.

Oxpacka mIaMeHu COEIUHEHUSAMU MIENOYHO3EMEIbHBIX METAJIIOB .

lNamenue u3BecTu BOJAOM.

[Tonyuenue x€cTKON BOABI B3aUMOIEHCTBUEM YIJIEKHCIIOTO C U3BECTKOBOM BOJOM.

YcTpaneHue BpeMEeHHOH KECTKOCTH KUTISTYCHUEM U T00aBKOU COBI.

YcrpaHeHue NoCTOSHHOM KECTKOCTH 100aBKOM COIbI.

WoHUTBI ¥ IPUHIUT UX NEHCTBUS (BUACO(DPArMEHT).

Komnexkuust npupoaHbIX COEAMHEHNH aTIOMUHMSL.



Buneodparmentst u cnaiiapl «OKCHIT aTIOMUHHS U €70 MOAU(DUKAITII.
[Tomy4yenne ampOTEPHOTO TUAPOKCHAA ATIOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
Komnexnus « XuMHUYeCKrEe HICTOYHUKH TOKa.

Pe3ynbraTel AMUTENBHOIO SKCIEPUMEHTA [0 HW3YYEHUIO KOPPO3MM CTAJbHBIX W3JEIUA B
3aBUCHUMOCTH OT YCJIOBHI ITPOLIECCOB.

Boccranosnenue menu u3 okcugamenu(Il) Bogopoaom.

Buneodparmentst u crnaiiapl «I [pou3BOICTBO UyryHa U CTAIM».
Buneodparmentst u cnaiinsl «3aenus U3 4yryHa v CTalin.

e BuneodparmenTs! u cnaiiap! «[Ipou3BoACTBO ATFOMUHUS.

JlabopaTopHbIe ONbITHI

39. BzaumoeiicTBre xeesa ¢ pactBopoM cyibdara meau(1l).

40. Iomy4yeHne U3BECTKOBOW BOJIbI U OTIBITHI C HEM.

41. INomyuyenue ruapoxcunos xeneza( I1) u (I11).

42 KauecTBeHHbIE PEAKIIMHN HAa KATHOHBI JKEJIe3a.

IIpakTnuyeckune padoTol
6. [losryueHue xecTKON BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.
7. PemieHne 3KCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «MeTaib».
XuMHS M OKpYKaOLIas cpeaa
Crpoenue 3emun: sapo, MaHTHUs, 3€MHas Kopa, MX XUMHUYeckuil cocrtaB. Jlutochepa u eé
XUMUYeCKui coctaB. Munepainsl. Pynel. Ocanounsie nopoasl. [lone3nsie nckonaemple. XMMUYECKANA COCTaB
rugpocdepbl. XUMUYECKHI coCcTaB aTMOC(EPHI.

HcTOUuHMKM XHMHYECKOTO 3arps3HEHHs] OKpyxkaromed cpeapl. [7100ambHbBIE 5KOJOTHYECKHE
mpoOJieMbl YelloOBEYECTBA: MAPHUKOBBIM 3(P(PEKT, KUCIOTHBIE J0KIU, 030HOBBIE ABIPbl. MeXIyHapoHOe
COTPYIHHYECTBO B 00JaCTH OXPAHBI OKPYKAIOLIEH CpeIbl OT XUMUUYECKOT0O 3arpsi3HEHUS. «3eJIEHast XUMU».
JdemoHcTpauuu

e Buneodparments! u cnaiiasl «Ctpoenue 3emi U €€ XuMU4IecKuid coctaBy. " Kosekius MuHepaaoB

Y TOPHBIX MTOPOJI.

o Komnekuus «Pynpl METAIIIOBY.
e Bugaeodparments! u ciaiipl «I 1o0anbHbIE 3KOJIOTHYECKHE MTPOOIEMbl YEIOBEUECTBAY.
JlaGopaTopHble ONBITHI
43. 3y4yeHue rpaHura.
O0600meHne 3HAHUI 0 XMMHUH 32 KypPC OCHOBHOM mKo0Jbl. [Tloaroropka k OcCHOBHOMY
rocy1apCTBEHHOMY 3K3aMEHY
CrpoeHue aromMa B COOTBETCTBUM C IIOJOKEHHEM XHMHYECKOro sjnemeHTa B llepuommueckoi
cucteMe. CTpO€HHE BEIIECTBA: XUMUYECKAs CBSA3b U KPUCTAIUIMYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB
00pa3oBaHHBIX JJIEMEHTAMHU TMPOCTHIX BEIIECTB (METaUIOB, HEMETAJJIOB, OJNArOpoJHBIX Ta30B) OT
noJoxeHus 3nemMeHToB B [lepuoanueckoil cucreme. TUNoorus HEOPraHMUECKUX BEUIECTB, ACJIEHUE UX Ha
KJjaccol ¥ rpynnsl. [IpeacraBureny.
[Ipu3Haky 1 ycinoBuUsl MPOTEKAHUSI XUMUYECKUX peakuuid. TUIIOIOrus XUMUYECKUX PEaKLUi 10 pa3IMdHbIM
OCHOBaHUAM. Peakiinu moHHOTO 0OMeHa. OKHCIUTETFHO-BOCCTAHOBUTENBHBIE PEAKIUH.
XUMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB. XapaKTepHbIE XMMUYECKHE CBOMCTBA COJICOOPA3YIOMIMNX
OKCHJIOB, THJIPOKCHI0B (OCHOBAHHM, KUCIIOT U aM(OTEPHBIX THAPOKCUIOB), COJIEHL.

TemaTn4yeckoe NUIaHNPOBaHUE Y4eOHOI0 MaTepHAaJIa



Ne Ha3Banue riasel Kosmmuectso IIpakTrueckue KoHtposbHbIE
IJIABBI 4acoB paboThl paboThI

1 [ToBTOpenue u o6oOmEeHne | 12 Nel

CBEJICHUH IO Kypcy 8
KJ1acca. XUMHYECKUE

peaxiuu
2. XUMHUYECKUE PEAKIIUHU B 10 Nel Ne2
pacTBopax
3. Hemeramne! 1 ux 25 Ne3.,4,5 Ne3
COENMHEHHS
4, Meramisl 1 ux coenuuenus | 17 Ne6,7 Neq
o. XUMUS U OKpYy’Karolas Cam.
cpena U3yYCHUC
6. O0001enre 3HaHUH 110 2

XMMUH 32 KypC OCHOBHOM
mKkoJsl. [logroToBka k
OcHOBHOMY
rocy/lapCTBEHHOMY
sk3ameny (OI'D)

Peszepr 2

YyeOHo-MeTOANYECKOE O0ecnieueHre 00pPa30BaTeILHOIO Npolecca
KoMmnekT TexHudeckux MU HHPOPMAIMOHHO-KOMMYHHKATHUBHBIX CPEJICTB OOYYEHHUS: KOMIIbIOTED,
MYJIbTUMEINANPOEKTOP, HHTEPAKTUBHAS JOCKA.
YueOHo-MeToAnYeCKOE 0becreueHne Kypea:

1. INa6puensu O. C., Bockoboiinukosa H. I1., SmrykoBa A. B. HactonpHas kHura yaurtesns. XuMusl.
8 k 11.: Metoaudeckoe mocooue. — M.: [Ipoda,2003.
2. labpuensa O. C., bepeskun IL.H., YmakoBa A.M. u ap. Xumus. 8 ki.: KoHTponabHBIE U

npoBepounbie padoTel Kk yueOHuky O. C. I'abpuensna «Xumus. 8»/ O. C. I'abpuensn, I1. H. bepe3kun, A.
A. Ymaxkosa u ap. — M.: [poda, 2005.

3. I'a6puensu O. C., Cmupnosa T. B. U3yyaem xumuro B 8 ki1.: Jlmmakrudeckue Marepuaibl. — M.:
baux mroc, 2004.

4, INa6puensu O. C., PynoB H. H., TonkynoB B. . XuMuueckuii 3KCIepUMEHT B OCHOBHOH IITKOJIE.
8 xi1. — M.: [poda, 2006 r.

5. INabpuensu O. C., Bockoboiinukosa H. I1. Xumus B Tectax, 3aiavax, ynpakHEeHUAX. 8— 9 ki1 —
M.: Ipoda, 2009.

6. I'abpuensan O. C., OctpoymoB U. I'. HacronpHas kHura yuutens. Xumus. 9 kii.: Meroauueckoe
nocooue. — M.: [Ipoda, 2002—2003.

7. O. C. T'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap. Xumus. 9 ki.: KoHTponbHbIE U
npoBepouHbie padboThl k yueouuky O. C. ['abpuensna «Xumus. 9 — M.: [Ipoda, 2003—2005.

8. I'abpuensn O. C., OctpoymoB W. I'. U3zyuaem xumuto B 9 ki.: Jlunaktuueckue maTepuanbl. —
M.: bnuk mroc, 2004,

9. I'abpuensn O. C., BockoboitnukoBa H. II. Xumuss B Tecrax, 3ajgavax, yHopaxHeHUsx. 8—9
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PabGouast nporpamma auis 10 kacca o0meo0pa3oBaTesbHBIX yUPeKIeHUH.
( k yueonuky O.C. I'abpuesisina)

MNOACHUTEJIbBHAS 3ATINCKA
HopmaTuBHBIE JOKYMEHTbI
HopmaTtuBHo# 6a30#1 Aj1 coOCTaBIeHUS JaHHOW pabouei porpamMMBbl SIBJISIFOTCS:

e3akoH P® «O06 oOpazoBaHUNY;

e OeiepalibHBIE  KOMIIOHEHT  TOCYAapCTBEHHOTO  00pa30BaTeIbHOrO  CTaHAapTa (ITpukas
MunucrtepctBa oopazoanus P® ot 05. 03. 2004 roza Ne 1089;

e OesiepalibHBIN  NepeUYeHb YYEOHUKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) B 00pa30BaTEIbHBIX
YUPESKICHUSIX, PEATU3YIOIIMNX 00pa3oBaTeIbHble MPOrpaMMbl 00IIEro 0Opa3oBaHMs U UMEIOIINX
rocyaapCcTBeHHYO akkpeauTanuo Ha 2012/2013 ydeOHbIit To1);

e [IpumepHbIe (TUIIOBBIE ) TPOrpaMMBbl MO Yy4eOHBIM TMpeaMeTaM, CO3JaHHble Ha OCHOBE
(benepalbHOrO0 KOMIIOHEHTA TOCYJApCTBEHHOTO 00Pa30BaTeIbHOTO CTAHIAPTa;

e TpeOoBaHMS K OCHAIEHUIO O00pA30BATENBHOIO MpoIlecca B COOTBETCTBUHM C COAEpKATEIbHBIM
HAMoJIHEHUEM  Yy4eOHBIX  MpeaMeToB  ¢elepalibHOrO  KOMIIOHEHTa  TOCYIapCTBEHHOIO
00pa3oBaTeNbLHOTO CTaHapTA.

Pa6ouas nporpamma mis 10 kinacca pazpaborana Ha ocHoBe [Iporpammbl kypca xumuu aist X - Xl
KJIacCOB 0011e00pa3oBaTeNbHbIX yupexaeHuil (6a30Bbiii ypoBenb) 3a 2012 rox (aBrop O.C I'aGpuensi) u
I'ocynapcTBeHHOTO 006pa30BaTENLHOTO CTaHAPTA.

[IporpamMmma opueHTHpOBaHAa Ha ucIosib3oBaHue ydeOHuka: ['abpuensn O.C. Xumwms 10 kmacc.
VYuebHuk i o01ieobpa3oBarenbHbIX yupexaeHuid. — M.: Ipoda, 2013.

CornacHo aelicTByoIEeMy B Ikoje ba3ucHoMy ydeOHOMY IUIaHY U € yueToM HampasieHHocTd 10
Kllacca, paOouas mporpamma mpeaycMaTpuBaeT oOydeHHe XMMUU B 00bEMe 68 yacoB 2 yac B HEAEIIO B
TeueHue 1 yue6Horo roga. KoHTponbHBIX paboT — 3, MpakTH4ecKux pabort - 4

O0mas xapakTepucTHKa y4e0HOro npeamera
OcobeHHOCTH cojep)kaHusi 0Oy4eHHsT XUMUU B OCHOBHOHM HIKOJIE 0OYCIOBIEHBI CIEU(PUKON XUMHH Kak
HayKd M IOCTaBJICHHbIMM 3aauyamMu. OCHOBHBIMHU TNpOOJIeMaMH XHMHUH SIBJISIOTCS HM3Y4YEHHE COCTaBa U
CTPOEHHS BEIIECTB, 3aBUCMOCTH UX CBOMCTB OT CTPOEHMSI, OJIYUYEeHUE BEIIECTB C 33JaHHBIMU CBOHCTBAMH,
HCCIIe/IOBaHNE 3aKOHOMEPHOCTEH XMMUYECKUX PEaKUUi W IMyTeill ynpaBlIeHUS WMHU B LEISAX IOJydEeHUs




BEILIECTB, MarepuayoB, SHepruu. I[loaToMy B IpuMepHOM mporpamMme IO XHMHMM HAlUIA OTPaKCHUE
OCHOBHBIE COJEPKATEIIbHBIC JINHUN:

BellleCTBO — 3HAHUSA O COCTaBEe W CTPOCHHUH BEIIECTB, MX BAKHEUIINX (PU3UUECKUX M XUMHUYECKHX
CBOMCTBaX, OMOJIOTHYECKOM JICHCTBUU;

XHMHYeCKasl peakuusi — 3HAaHUSA 00 YCIOBUSAX, B KOTOPBIX MPOSIBIISIOTCS XMMHUYECKHE CBOMCTBA
BEIIECTB, CIIOCO0AX YMPaBICHUS XUMUYECKUMU TPOIIECCaMH;

NpHMeHeHHe BelleCTB — 3HAHUS U OIBIT IMPAKTUYECKON JEATEIbHOCTH C BEIECTBAMH, KOTOpHIE
Hanboyiee YacTo YMOTPEONSAIOTCS B TIOBCEAHEBHOW JKM3HM, LIMPOKO HCIIOJIB3YIOTCS B TPO-
MBIIIJIEHHOCTH, CEJIbCKOM XO3HCTBE, Ha TPAHCIIOPTE;

SI3bIK XUMMH — CHCTEMa BXHEUITUX TOHATUI XUMUU U TEPMHUHOB, B KOTOPBIX OHU OTTMUCBHIBAIOTCS,
HOMEHKJIaTypa OpraHMYECKHUX BELIECTB, T. €. HUX Ha3BaHMs (B TOM 4YHUCIE€ U TpPHUBHAJIbHBIE),
XUMUYecKkre (OpMyNbl M ypaBHEHHS, a TAKXKe IMpaBHJa MEpeBoAa MHPOPMALUU C €CTECTBEHHOTO
sI3bIKa HA A3bIK XMMHH U 00paTHO.

Ileau u 3aga4uy M3VUEHHUS NIpeAMETA

N3yuyenne xuMuu Ha 0a30BOM YpOBHE Ha CTYNIEHM OCHOBHOTO oOmiero oOpazoBanus B 10 kiacce
HAMpaBJICHO Ha JOCTIDKEHHE CIEeIYyIOIINX IIeTIeH:

1.

2.

OCBOCHHE 3HAHUH O XUMUYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, BAXKHEUILINX
XUMHUYCCKHUX MMOHATHAX, 3aKOHAX U TCOPHUIX,

OBJIAJICHUEC YMCHUSIMM IIPUMCHATH IIOJYYCHHBIC 3HAHUA JIA 00bsICHEHHS p33H006p33HI)IX
XAMHYECKUX SBJIEHWA W CBOWCTB BCOICCTB, OLCHKH POJIM XMMHHU B PA3BUTHUHU COBPEMCHHBIX
TEXHOJIOTHH 1 IMMOJIYYCHHUHN HOBBIX MAaTCPHAJIOB;

pa3BUTHe T[I03HABATEIbHBIX MHTEPECOB U HUHTEJUIEKTYalbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSTCIBHOT'O HpI/IO6peTeHI/I$[ XUMHYECKNX 3HAHUH C MCHOJb30BaHNEM Pa3InYHbIX UCTOYHHUKOB
nHGOpMAILUHY, B TOM YHCIIE KOMIBIOTEPHBIX;

BOCIIMTAHUE YOEKICHHOCTH B IO3UTHUBHOM POJM XHMUU B KM3HHM COBPEMEHHOTO OOILECTBa,
HE00X0AMMOCTH XMMHUYECKH I'PAMOTHOTO OTHOIIEHUS K CBOEMY 370POBBIO U OKPYKAIOLIEH cpene;
NpUMeHEeHHe TMOJYyYeHHbIX 3HAHUH M yMeHHH Juid 0e30I1acCHOrO MCIIOJb30BaHMS BEIIECTB U
MaTepUalIOB B OBITY, CEIbCKOM XO3AHCTBE M Ha IMPOM3BOJCTBE, PEIICHHs NMPAKTHUUECKUX 3a7ay B
IIOBCEHEBHON KU3HU, NPELYNPEKICHUS SBICHUM, HAHOCAIIMX BpEA 3I0POBBI0 UYEIOBEKa H
OKPYKAIOILLIEH Cpelie.

YuyeOHOo — MeTOAMYECKUIT KOMILIEKT
JlanHass pabGovas mnporpaMmMa OPHEHTHPOBAaHA Ha HCIOJb30BaHUE CICAYIOMIEr0 Y4YeOHO —
METOIMYECKOI0 KOMITJIEKTA:
Hcnonwszyemsrit yueonuk: ['abpuensu O.C. Xumus 10 kinacc. YueOHUK A1 00111€00pa3oBaTEIbHBIX
yupexaenuii. — M.: JIpoda, 2013. (umeercs B penepaibHOM MepeyHe yueOHUKOB, pEKOMEHIOBaHHBIX
MunuctepcTBoM 00pazoBanus Poccuiickoit @eaepaliuu K UCIOIb30BaHUIO B 00pa30BaTSIIBHOM
nporecce B 001ieo0pazoBarenbHbIX yupexkaeHusx Ha 2019/2020 yueOHslii ron)

TpeGoBanus K YPOBHIO NNO/ITOTOBKH YYAIIMXCS.
[Iporpamma mnpeaycmarpuBaeT (GOpMHUpPOBAHHME y ydalIuxcs OOIIeyueOHbIX YMEHHUW W HaBBIKOB,

YHUBEPCAJBbHBIX CIIOCOOOB JESATEIBHOCTH U KIIOYEBBIX KOMIIETEHIUI: yMEHHE CaMOCTOSITEIbHO U
MOTHBUPOBAHHO OPraHU30BBIBATH CBOIO MTO3HABATENIBHYIO IE€ATEIbHOCTD; HCIIOJIB30BAHNUE HIEMEHTOB
MPUYMHHO-CIIEICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHAIN3a; ONpEAETICHNEe CYIIHOCTHBIX
XapaKTepUCTUK M3y4aeMOro OOBEKTa; YMEHHME pa3BEpPHYTO OOOCHOBBIBATH CYKIECHHUS, IaBaTh
OTpEENIEHUs, IPUBOJUTh JI0KA3aTEIbCTBA; OLIEHUBAHUE M KOPPEKTUPOBKA CBOErO IMOBEACHHUS B
OKPYKaIOILIEM MUDE.

[Ipy BBINOJHEHUU TBOPUYECKUX pabOT (GopMHpYyeTCs yYMEHHE ONpENeNsATh aJleKBaTHbIE CHOCOOBI
pemieHust yueOHOM 3aay Ha OCHOBE 33/JaHHBIX AJTOPUTMOB, KOMOMHHUPOBATh H3BECTHBIC
QITOPUTMBI JIEATENBHOCTH B CUTYyallUsIX, HE MPEINOJIaralolliuX CTAHJAPTHOIO NPUMEHEHHS OJTHOTO
U3 HUX, MOTUBHPOBAHHO OTKAa3bIBaThCs OT 00pa3la AeATeIbHOCTH, UCKaTh OPUTHHAIIBHBIE PEIICHUS.
VYuamuecss JOJDKHBI HAyYUThCS TPEACTABIATh pe3ylbTaThl WHAMBUIYAILHOM U TPYNIOBON
MO03HABATEIbHOMN AEATENBHOCTU B (pOpME MCCIEI0BATENBCKOTO MPOEKTa, MyOINYHON MPEe3eHTAIUH.



1)

2)

Peanu3amusi moypouHO-TEeMAaTUYECKOTO IJIaHa O0ECIeYrBAaeT OCBOCHHE OOIICY4eOHBIX YMECHHHA W
KOMITIETEHITNI B paMKax HH()OPMAITMOHHO-KOMMYHUKATUBHOH JIeATEIHHOCTH.
3. TpeboBaHMs K YPOBHIO MOATOTOBKM 00YUYAIONIUXCS BKIIOYAIOT B ce0s1 Kak TpeOOBaHUS, OCHOBAHHBIC
Ha YCBOCHHH W BOCIIPOM3BEICHUH yIeOHOTO Marepuasa, MOHUMAHUHA CMBICIA XUMUYECKUX TTOHATHH
U SIBIICHUH, TaK ¥ OCHOBAHHBIC HAa 00JIEE CIOKHBIX BUJAX JCSITEILHOCTH: OOBSICHEHUE (U3NICCKUX U
XUMUYECKUX SIBJICHUM, MPUBEICHUE NPUMEPOB MPAKTHUYECKOTO MCIOJIb30BAHUS H3Y4aeMbIX
XUMHYECKUX SIBJICHHA W 3aKOHOB. TpeOoBaHUs HampaBlICHbI HA PEalTU3aIlUI0 JCSITCILHOCTHOTO,
MPAKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHO OPUEHTUPOBAHHOTO MOJXOO0B, OBJIAICHUE YYAIIUMUCS
Croco0aMu MHTEIUICKTYAIbHOW M TIPAKTHYECKOHN JIEATCIILHOCTH, OBJIAJICHUE 3HAHUSAMU U YMEHUSIMH,
BOCTpPEOOBaHHBIMU B TIOBCEIHEBHOU >KM3HH, TO3BOJISIONIMMU OPUCHTHPOBATHCS B OKPYIKAIOIIEM
MHpE, 3HAYUMBIMU JJI COXPAaHEHHUS OKPYKAIOIICH Cpeibl 1 COOCTBEHHOTO 3/10POBbSI.
B pesynbraTe uzydyenus npeamera yqammuecs 10 kimacca T0KHBI:
3HATH/MIOHMMATDb
a) MPUYMHBI MHOT000Opa3us yriIepoIHbIX COeTMHEHHUH (M30MepHI0); BUJBI CBA3EH (0MHAPHYIO,
JBOMHYIO, TPOHHYIO); BaKHEWINE (DYHKIIMOHATBHBIE TPYIIBl OPTaHUYECKUX BEIECTB, HOMEHKIIATYPY
OCHOBHBIX TIPEICTaBUTENICH IPYII OPTaHUYECKUX BEIECTB;
0) cTpoeHHEe, CBOMCTBA M MPAKTUYECKOE 3HAUCHUE METaHa, ITHIICHA, alleTUJICHA, OJTHOATOMHBIX U
MHOTOAQTOMHBIX CIIUPTOB, YKCYCHOTO alIbJIETH/1a U YKCYCHOU KUCIIOTHI;
B) MOHATHE 00 aTbJETHIAX, CIOKHBIX dPUpax, KUPaX, aMUHOKHUCIIOTaX, O€ITKax M YIrJIeBOIax; PEaKIUsIX
aTepuUKAIIY, TTOTUMEPU3AINH U TTOJTUKOHICHCAITIH.
yMeTh
a) pa3bACHATH HA TPUMEPaX MPUIHMHBI MHOTOOOPa3HH OPraHMYECKUX BEIIECTB, MAaTEPUATHHOE
€IMHCTBO ¥ B3aMMOCBSI3b OPTAaHUYECKHUX BEIECTB, MPUIMHHO-CIICICTBEHHYIO 3aBUCUMOCTb MEXKTY
COCTaBOM, CTPOEHHEM, CBOMCTBAMHU W MTPAKTUUECKUM HCTIOTH30BAHUEM BEIICCTB;
0) COCTaBIIATh ypaBHEHUSI XUMUYECKUX PEAKIIN, TOATBEPKAAIOIIUX CBOMCTBA N3YUYEHHBIX
OpraHMYECKUX BEIIECTB, NX TeHETUYECKYIO CBSI3b;
B) BBIMOJHATH 0003HAYEHHBIE B TPOrpaMMe IKCIIEPUMEHTHI U PACTIO3HABATH BaXKHEHIIIHE
OpraHMYecKre BellecTBa.
HCI0JIL30BATH
MPUOOPETEHHBIEC 3HAHUS U YMEHUS B MMPAKTUUECKOHN JEATEIHbHOCTH U MIOBCEAHEBHON KU3HU.

DopMBblL, METO/AbL, TEXHOJIOIHMH 00YyYeHH S

Metoabl ¥ GOpMBI OOYYEHUS OINPENENAIOTCA C YYeTOM WHIUBUAYATbHBIX W BO3PACTHBIX

0COOCHHOCTEH ydyaruxcs, pa3BUTHS U CAMOPA3BUTHSI INYHOCTH.
HEJJAT'OT'MYECKHUE TEXHOJIOT MU, UCIIOJIB3YEMBIE B OBYYEHUU XUMHWU:
YauThiBasg crenu@uKy OOyJaroluXcs W BO3pPACTHBIE OCOOCHHOCTH HauOojee NPHEMIEMbIMU

TEXHOJIOTUSIMH JUTSL UCTIOJIh30BAHUS B YUSOHOM MPOIIECCE ISt MEHSI CTaJIH:
HccaenoBarenbckasi TEXHOJIOTUS
XapakTepHOH 4YepTOl MCCIIeIOBATEIbCKONW TEXHOIOTHH SIBJIIETCS CIIOCOOHOCTh YYEHHUKA IMPOCKTUPOBATH
MPEICTOSIIYIO IEITEIbHOCTD, OBITh €€ CyObEKTOM.
BaxHpIMU BHIaMU UCCIICIOBAHUI 00YUYAIOMIMXCS 110 XUMHHU SIBJISIFOTCS:
- PpelIICHHE XUMHUYECKUX, XHUMHKO-IKCIICPUMECHTAIbHBIX, (U3MUECKUX W XHUMUKO-TEXHOJIOTUYCCKUX
npooseM;
- pelIeHre KaYeCTBEHHBIX XUMHUYECKHX 3a7a4;
- HICTOPUKO-TIOMCKOBAsI UCCIIEIOBATENbCKAS IEATENBHOCTD, MOATOTOBKA MPOEKTHBIX 3a/1aHU;
- CaMOCTOSATEIFHOE TPOTHO3UPOBAHKE U MOJICTHUPOBAHIE XUMUYECKUX PEAKIIUA U MTPOIECCOB;
- MPOEKTHAs AEATEIHHOCTh HA OCHOBE UMUTAIIUU U MOICTTUPOBAHUS TPOU3BOICTBEHHBIX MTPOLIECCOB.
MoayibHAasi TEXHOJIOTUSI
[enbpro MOIYIBHOM TEXHOJIOTHUU SBIISETCS COJEHCTBHE PA3BUTHUIO CAMOCTOSITENFHOCTU OOYYarOIIUXCS, UX
yMeHHs paboTaTh ¢ y4ETOM WHIAMBUAYAIBHBIX CIIOCOO0B MpOpadOTKH yueOHOTO MaTepuana. Beck mpoiiecce
MOJYJIBHOTO OOY4YEeHHsS CTPOUTCS HAa OCHOBE OCO3HAHHOTO IIEJIeTIONIaraHusl W CaMoOllelenoiaraHus ¢
uepapxueil OMMKHUX (3HAHHS, YMEHUS, HaBBIKM) U TEPCINEKTUBHBIX (pa3BUTHE CHOCOOHOCTEH JTMYHOCTH)
nenei. [IpuHIMIT MOIYIBRHOCTH MPEAINOJIaraeT IENbHOCTh U 3aBEPIIEHHOCTb, TOJTHOTY U JIOTHYHOCTH
MOCTPOCHUSI €IUHUI] Y4eOHOTO MaTepuasa B BUAE OJOKOB-MOAYNEH, BHYTPH KOTOPBIX y4EOHBIH MaTepuat
CTPYKTYPUPYETCS B BUJIE CUCTEMBI YUEOHBIX AJIEMEHTOB




3) IIpoekTHasi TEXHOJIOT U

4)

5)

6)

7)

8)

9)

CyIIHOCTh TEXHOJOTMH MPOEKTHON JEATENIHOCTH — CTHMYJIHPOBATh HHTEPEC pPeOsAT K ONpeIeTICHHBIM
npobiemMaM, MpPeNnoJiaraloliuM BIIAJICHUE OINpPENeNIeHHOW CYyMMOW 3HAaHMH W 4epe3 MPOEKTHYIO
JeATeNbHOCTh, NPEIYCMATPHBAIOIIYIO pelIeHHEe MpoOsieM, TMOoKa3aTh MPAKTUYECKOE NPUMEHEHHUE
MOJIydeHHBIX 3HaHUH. Yaie Bcero, mpoeKThl UMEIOT KOMILICKCHBIN XapakTep, coueTas B cebe HECKOJIbKO
BUJIOB (HampuMmep, MCCIEA0BaTENbCKUI + IpaKkTUKa-OpUEHTUPOBaHHBIN). IIpoekT, B OCHOBHOM,
paccMaTrpuBaeTcsi KakK JUJAKTUYECKUMM SKBUBAJIEHT HAy4yHOIO UCCIIEJOBAaHUS M OIpEAesieTcsl Kak
NESITEIbHOCTD IIKOJBHUKOB, OOBbEIMHEHHBIX OOIIed HJieell M3yuyeHHs M IMOUCKA PEIICHHUS KOHKPETHBIX
po0OJIeM NP HENOCPEICTBEHHOM X B3aHMMO/ICHCTBHHU C COIIMATILHBIM OKPY)KEHUEM.
Pa3BuBaromee o0yueHme - TEXHOJIOTWs, NP KOTOpPOMl pa3BUTHE YEJOBEKA SBIISIETCS HE HOOOYHBIM
IIPOJIYKTOM, a IPSIMOM U riaBHOU 11efbt0. OCHOBHBIMH OCOOCHHOCTSIMU 3TOW TE€XHOJIOTHM SIBJISIETCS TO, YTO
oOyJaromuiicsi mpeBpaaeTcst B CyObeKTa MO3HABATEILHON IEATEILHOCTH, Pa3BUBACTCS HA (POPMUPOBAHUH
MEXaHHU3MOB MBIIUIEHUS, a HE 3Kciulyatauuu namatd. CyTb pPa3BUBAIOLIETO OOY4YEHHS — B CO3JIaHUU
YCIIOBUH I pa3BUTHUS ydalerocs, popMHUpoOBaHUs Y HErO MOTPEOHOCTH U CIIOCOOHOCTH CaMOPa3BUTHIO, UX
MaKCHUMaJbHOM peanu3anuu. TeXHOJOTMH pa3BHUBAIOLIErO OOY4YEHHs JOJDKHBI JaTh YYal[UMCS HaBBIKU
MTOMCKOBOM JIESITEIbHOCTH IO PEIICHNIO0 HOBBIX MPOOJIeM.
TexHoJi0rMsl pa3HOYPOBHEBOI0 00y4eHU sl
Omna Ga3upyeTcst Ha NeAarorMueckoil mapajurmMe, COrIacHO KOTOPOH pa3inyusi OCHOBHOM MaccChl ydaliuxcs
[0 YPOBHIO 00Y4aeMOCTH CBOJATCS MPEXJE BCErO KO BPEMEHH, HEOOXOJWMOMY YUEHUKY JJIsl YCBOEHUS
yueOHOoro marepuana. Llenb 3Toil TexHOJOrMM — 00OecneuyuTh YCBOGHHE Y4EOHOro MarepHaia KaxIbIM
YUYEHUKOM B 30HE €ro OJmKalllero pa3BUTHs HA OCHOBE OCOOEHHOCTEH ero CyObeKTHOTO OIbITA.
TexHoJI0rMs MPOrPpaMMHUPOBAHHOI0 00y4YEeHHSI XMMHH
3TO CaMOCTOSITENIbHOE H3YydyeHHE Y4eOHOro marepualia ydalldMUCS IO TOIIAaroBOd MporpaMMe M B
WHIUBUAYAJIbHOM TEMIIE, pe3yJabTaThl KOTOPOM JIErKO IUAarHOCTHPYIOTCS U olleHuBaroTcs. CpeacrBamu
IIPOrpaMMHUPOBAHHOIO OOYyUYEHMsI XUMHH SIBJISIOTCS: MIPOTPaMMUPOBAaHHBIE TIOCOOUS, MPOrpaMMHUPOBAHHBIE
JIONIOJIHEHMsI K y4eOHUKaM, NMPOrpaMMUpPOBaHHbIE COOPHUKHU 3a/1a4 U YIPAKHEHUH, MPOrpaMMHUPOBAHHBIE
9KCIIEpUMEHTANIbHbIE IPAKTUKYMBI, pabo4ne TeTpaau 1 COOPHUKHU TECTOB.
NudopManmoHHO-KOMMYHUKAIIMOHHbIE TEXHOJIOTHHU
OTa TEXHOJOTHUS MOAPA3yMEBACT UCIOJb30BAHUE PA3IMYHBIX NPOTPAMMHO-TEXHOJIOTMYECKUX KOMIUIEKCOB
[0 TpeAMETYy B KadyeCTBE NIEKTPOHHBIX MYJIbTUMEIUHHBIX MOCOOMH; KOMIIBIOTEPHBIX OOYyYaroIUX H
TECTUPYIOUIMX CHCTEM, CpEICTB HAIJISHOIO IHpeAcTaBieHUus HUHPopMauuu. Takke HCHONb3yeTcs
IPUKIAJHOE MPOrpaMMHOro oOecreyeHue sl CO3JAaHUs  YYuTeleM COOCTBEHHBIX OOyYarolux
IIPOrPaMMHBIX ITPOJYKTOB.
TexHoJiorusi pa3BuTHsi KpuTHYecKOro Mpinuienusi (TPKM)
OTa TEXHOJIOTHUSA HPOAYKTHBHA JIMIIb TOTJA, KOIJA IIKOJIBHUKUA OOJIAAA0T KPUTUYECKMM MBIIUIEHUEM.
OpueHTanuss Ha KPUTHYECKOE MBIIUICHUE IPEAINOJIaracT, 4TO HHUYTO HE IPUHUMAETCS Ha BeEpy.
Kpurnueckoe MpIIIIEHHE — 3TO CHOCOOHOCTh CTaBUTh HOBBIE BOIIPOCHI, BbIpabaThIBaTh pa3sHOOOpa3HbIE
apryMeHThI, IPUHUMATh HE3aBUCUMBbIE TIPOJyMaHHbIE PELLICHUS.
310poBbecOeperamme TEXHOJIOTHHA

Ilon 3nopoBbecOeperatomield 00pa30BaTENbHOM TEXHOJIOTHEH MOHMMAIOT CHUCTEMY, CO3JAIOLIYIO
MaKCHUMaJIbHO BO3MOXXHBIE YCJIOBMS [UIsl COXPAaHEHMs, YKPEIUIEHUS M  Pa3BUTHS  JyXOBHOTO,
SMOLIMOHAIBHOTO, HHTEJIEKTYaJIbHOTO, JIMYHOCTHOTO W  (PU3MUYECKOro 370pOBbS BCEX CYOBEKTOB
oOpa3zoBaHus (y4amuxcs, IeJaroroB u ap.). B sty cucremy Bxoaut:
- WCIOJIb30BaHUE JAHHBIX MOHHUTOPUHIA COCTOSIHMS 3J0POBBSl y4alllUXCsl, TPOBOJMMOIO MEIULUHCKUMU
paOOTHHKAaMHU, U COOCTBEHHBIX HAOJIOJEHUI B Mpoliecce pealn3aluu 00pa30BaTEIbHOM TEXHOJIOTHH, €€
KOPPEKLMSI B COOTBETCTBUU C UMEIOIIMMHUCS JaHHBIMU;
- y4eT OCOOEHHOCTEH BO3pPacTHOTO PA3BUTHS IIKOJBHUKOB U pa3paboTka 0oOpa30BaTEIbHOW CTpaTeruw,
COOTBETCTBYIOILIEH 0COOEHHOCTSIM MaMSATH, MBIIUIEHUS, pa00TOCIIOCOOHOCTH, AKTUBHOCTHU U T.J. YHaIlUXCS
JAHHOM BO3pPaCTHOW I'PYIIIIBI;
-CO3/laHie OJarompHsATHOTO SMOLMOHAIBHO-TICUXOJIOTMYECKOr0 KJIMMaTa B Mpollecce pean3aliu
TEXHOJIOTHH.

10) UrpoBbIe TEXHOJIOTHH

Hcnons3oBanue HUI'p Ha YpOKax - HGOGXO)II/IMOC YCJIOBUC DPA3BUTHA Y4dalIUXCH. KOHG‘-IHO, Hapsaagy ¢
pCIICHUECM WJUIFOCTPUPOBAHHBIX 3a/]a4 U CO3JaHUCM MOJIOKUTEILHOM AMOIIMOHAIBHOM OKpaCKu y‘{C6HOI>'I
ACATCIBHOCTH, T00BIE 06yqa}oume HUI'PpbI JOJDKHBI UMCETH 6OJ'H:IJ_IyIO COACPIKATCIIbHYO U ITO3HABATCIbHYIO



HACBHIIIEHHOCTh, HAYYHOCTh. B CBSI3M ¢ ycHIIeHMEeM pa3BUBAIOIIETO aCIIEKTa BO3MOKHA I1eJIb: (popMUpOBaHHE
HaYaJIbHBIX YMEHUH MPEIIPUUMYUBOCTH Yy ydamuxcs. Eif COOTBETCTBYET ypoOK /€710BOTO OOIICHUS U TaKHe
ero (opMbl, KaKk JIeIoBasi Urpa, AUCKYCCHUS, YPOK TBOPUYECKOTO MPOEKTUPOBaHUS H Ap. VX mcmosb3oBaHue
JaeT TOJIOKUTENbHBIC pPe3yabTaThl Ha mpakTuke. /lemo B ToMm, yTo Kaxaas u3 (GopM ypoka: JIEKIHS,
CeMMHAp, MPAKTUKYM, WUTPa, MOTYT UMETh pa3HbIe e, a NOTOMY BIHCHIBAIOTCS B JIOTHKY CHCTEMBI
3 PEKTUBHBIX YUYEOHBIX 3aHATUH MO TeMme, pa3ieiy, Kak B Hayalle W3y4yeHHs, TaK U Ha JAPYrHX dTarax
OBJIaZICHUsI Y4eOHBIM MaTepuasioM. Bce 3aBUCHT OT TOro, Kakas Lenb OyIeT TOMHHHUPOBATh HAa JaHHOM
y49eOHOM 3aHSATHH.

Jiist hopMHUPOBaHUS IKCTIEPUMEHTAIBHBIX YMEHUN U COBEPIIICHCTBOBAHUS YPOBHS 3HAHUN 00YyJarONIUXCs B
pabouyro mporpaMmy BKJIIOUEHBI JTA00OpaTOPHBIE U MPaKTHIECKUe paboThl, mpexycMoTpernsie [IpumepHoit
u aBTopckoit mporpammami. [Iporpamma O.C. ['abpuensiHa BKIt0YaeT Bce 1a00PaTOPHBIE pabOTHI,
npeaycMoTpeHHsle [IpumepHOi mporpaMmoi.

Cucrema ¢opM KOHTPOJISI YPOBHS JOCTUKEHHMI yUalIMXCsl M KPUTEPUM OLIEHKH
JIJ1 KOHTPOJIsl YpOBHS JOCTHKEHHUM yUalnuxcsl UCIOJIb3YIOTCS TaKue BUbl KOHTPOJIS KaK TEKYIIHA,
TEMaTUYECKHM, UTOTOBBIM KOHTPOJIb; POPMBI KOHTPOJISL: KOHTpOJIbHAs padboTa, 1uddepeHpoBaHHBIN
MHJUBUAYaJIbHBIN TUCHMEHHBIN OIIPOC, CAaMOCTOSITENbHAS POBEPOUHas paboTa, paKkTHUeckas padbora,
TECTUPOBAHNE, XUMUYECKHUI TUKTAaHT, MUCbMEHHbIE IOMAIIIHNE 3aJaHHsI, KOMIIBIOTEPHBIA KOHTPOJIb.
Texyiuit KOHTPOJIb (KOHTPOJIbHBIE PAOOTHI) IO TEMaM «YTIEBOAOPOAbI U UX IPUPOIHBIE HCTOUYHUKNY,
«Kucnopozacoaepxariye opraHMuecKrie COeITMHEHHS U UX MPUPOIHBIE UICTOYHUKNY, «A30TCOAEpKalUe
COeJIMHEHUS», TPoBepoyHas pabota padoThl o TeMaM «BBenenue» u «Teopus cTpoeHUs: OpraHUYECKUX
COCIMHEHUIY.

Buabl nomammux 3aganuii: paboTta ¢ TEKCTOM y4yeOHMKA, BBINOJHEHHE YIPa)KHEHUH, pelleHne
3a/a4, WHIUBUIYyalbHbIE 3aJjaHMsl, MMOATOTOBKAa JOKIJIAJOB, COOOIIEHM, COCTaBIIEHUE CXEeM, pa3paboTka
IIPE3EHTAIH, TECTOBBIC 3a1aHUSI.

Hzmenenusn, enecenHnvle 8 A6MOPCKYI0 NPOZPAMMY.

Astopom mporpammbl O.C. ["aGpuenstHoM mpeaiaraloTes Cieayrone TeMbl s u3ydenus B 10
KJ1acce:
Brenenue (1 yac).
Teopus cTpoeHUs1 OpraHUYECKUX COSTUHEHUH (6 YacoB).
VYTrneBoaopoIsl U UX MPUPOAHbIE UCTOUHUKH (16 "yacoB).
Kucnopoacoaep:xaiiue opraHuuecKue COeTUHEHHs U UX MPUPOAHbIE UCTOYHUKH (19 yacoB).
A3oTcozepkale COeIMHEHNS U UX HaX0Xk/IeHUE B )KUBOU IpUpPO/IbI (9 yacoB).
buonoruuecku akTUBHBIE OPraHUYECKUE COCAUHEHNUS (8 4acoB).
HckyccTBeHHBIE U CHHTETUYECKUE TOJIUMEPHI (7 4acoB).

Cornacno astopy mporpammbl O.C. TabpuensHy, «pacmpeneneHue BpeMEHH IO TeMaM
OpUEHTHUPOBOYHOE. YUUTEIh MOKET 00OCHOBAHHO HM3MEHSTH IMOCIIENOBATENLHOCTh M3YUYEHUS BOIPOCOB U
BpeMs Ha UX H3ydeHue».>

B cBs13u ¢ BbIlIE cKa3aHHBIM, B aBTOPCKYIO IPOrpaMMy BHECEHBI H3MEHEHHUS:

6. YBenmM4YeHO KOJMYECTBO YacOB HAa H3YYEHHUE CIEAYIOIUX TeM «YTJIEBOJOPOAbl U HX MPUPOHBIC
uctouHukn» u «Kuciaopoaconepkaniue opraHndeckie COSIUHEHUsI U UX MPUPOJHBIE HCTOYHUKI 33 CYET
PE3epBHOTO BPEMEHU M YACOB, B3SATHIX U3 TeMbI «bHOJIOrMUeCKN aKTUBHBIE OPraHUYECKUE COETUHEHUS.

7. YMEHBIIIEHO KOJMYECTBO YacOB Ha H3ydyeHHe TeMbl «BHONOrMYecKr aKTHBHBIE OpraHHYecKue
COCIMHEHUS» C & 10 4, MOCKOJbKY JaHHas TeMa, XOTSd M MOJICKUT H3YYCHHIO, HE BKIKOYAETCS B
TpeGoBaHus K YPOBHIO MOATOTOBKU BBITYCKHUKOB. Takue M3MeHEeHUs OB OCYIIECTBIEHBI ¢ LEbI0 6olee
MOJIHOTO YCBOEHHS MPOrpaMMHOTO Marepuania.

8. OcHoBHO¥ popmoii opranuzanuu y4eOHOTO TMpoliecca SIBISETCsS KIacCHO-ypoUHas cucreMa. B xauecTBe
JOTIOTHUTENBHBIX ~ (OpM  opraHuzanuu  00pa30oBaTENBHOTO  MpoIlecca  HCMONB3YeTCs  CHCTeMa

Nook~wnE

3 Tabpuensn, O. C. Xumus. 8-9 kiaccsl : Meron. ocobue / O. C. Tabpuensn, A. B. Smykosa. — M. : ipoda, 2008. —c. 5

4 Tabpuensn, O. C. IIporpamma Kypca xumun st 8-11 kmaccos 061meodpasoBatenbHbix yapexaenuii / O. C. Tabpuensn. — M. :
Hpoda, 2009. —c. 4.



KOHCYJIbTAIIAOHHON TOMICPKKHA, WHIAWBUIYATbHBIX 3aHATHN, CAMOCTOSITENbHAs paboTa ydaluxcs ¢
WCIOJIb30BAHNEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA.

B cBfi3u ¢ BblllE CKa3aHHBIM, B KAXKJIOM pa3[elic MHOK MPEIYCMOTPEHO H3YYECHHE OJHOM M3 TEM
CaMOCTOSITENIBHO, YTO MO3BOJsIeT hopmupoBath YV /. TakuMu TeMaMu CTaJIn: B pa3ziene «YTIeBOIOPOIbI H
UX TPUPOJHBICE UCTOYHUKW» - «llpupomneie wcrouHMKM yrieBogoponoB. Hedte», B paszmene
«Kucnmopoacoaepaiiyue OpraHiueCKue BEIIECTBa» - TeMa «buonornueckas poib 1 IPUMEHEHUE CITUPTOBY,
B pazjene «bruoaorniyeckr akTUBHbIE OPraHUYECKUE COSIMHEHU» - TeMa «JIekapcTBay.

9. O0mee KOJIMYECTBO YaCOB HE M3MEHHIIOCK.

COJEPKAHUE TEM YYEBHOI'O KYPCA XUMMHH 10 KJTACCA
BBenenue. Teopusi cTpoeHHsi OpraHU4ecKMX coeAUHeHHH (7 u)

[Ipenmer opranmueckoir xumuu. CpaBHEHME OPraHMYECKHX COEIWHEHUN C HEOpraHM4YeCKUMHU.
[IpupoaHbIe, HICKYCCTBEHHBIE 1 CUHTETUYECKUE OPraHUYECKUE COCAVMHEHMS.

BaneHTHOCTE. XMMHMUYECKOE CTPOCHHE KaK MOPAJOK COCAMHEHHMS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJIeHTHOCTU. OCHOBHBIE MOJIOXKEHUSI TEOPUU XUMUYECKOTO CTPOCHHUSI OpraHUYecKuX coeAuHeHui. [lonstue
0 TOMOJIOTMH, TOMOJIOTaX, H30MEPHH U H30Mepax.

Xumuyeckue GopMysIbl U MOJIETH MOJIEKY B OPraHUYECKON XUMUH.

JemoncTpanuu. Moaenn MOJIEKyYI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COCIUHEHUMN.

Tema 2 YrieBoaopoasl M UX NPUPOJAHbIE HCTOYHUKH (20 u)

Ilpupoonwtii 2a3. Ankanel. IlpupoaHslidi Ta3 Kak TOIIMBO. [IpeMMyIiecTBO MPUPOAHOTO raza mepen
OpYTrMMU BUIaMU ToIuinBa. CocTaB MPUPOJHOTO rasa.

AJKaHBI: TOMOJIOTUYECKUH PAJl, ©30MEPHU U HOMEHKIIATypa aJKaHOB. XMMUUYECKUE CBOMCTBA aJIKAHOB
(Ha mpuMepe MeTaHa W 3TaHa): ['opeHue, 3aMelleHHe, paslioKeHue U neruapupoBanue. IIpumenenue
AJIKAHOB HAa OCHOBE CBOMCTB.

Ankenwl. DTUJIEH, €r0 TOJy4YeHHe (IeruApUPOBAaHUEM dTaHa U JeTUapaTalueil 3TaHoa).

XUMHYECKHE CBOWCTBA 3TUJICHA: TOPEHUE, KaueCTBEHHbIE peakinu (oOeciBeyrBaHe OPOMHOM BOIbI
W pacTBOopa IMEpMaHraHaTa Kanus), TuapaTanus u noiaumepusanus. [lomusTuiieH, ero cpoiicTBa u
npuMeHeHue. [I[pumenenne 3TuiaeHa Ha OCHOBE CBOWCTB.

Ankaouenwt u kayuyku. Ilonstue o0 ankajaueHax Kak yriieBOJOPOAAX C JBYMs JABOMHBIMH CBSI3SMHU.
XuMmuyeckue cBoicTBa OyraaueHa-1, 3 u uzonpena: obeclBeynBaHWE OPOMHOI BOJBI U MOJIMMEPU3ALUU B
Kayuyku. Pe3uHa.

AnKunbl. AUETWIICH, €ro MOJy4YeHHe MHUPOJIM30M MeTaHa U KapOWIHBIM CIOCOOOM. XHUMHUYECKHE
CBOMCTBa aleTHJIeHA: TOpeHHue, oOeclBeUrBaHHEe OpPOMHON BOJbI, MPUCOEIUHEHHE XJIOPOBOJOpPOAA U
ruaparauus. IlpumeHeHue aneTuwneHa Ha OCHOBE CBOMCTB. Peakiuu mnosimMepu3alvyd BUHWIXJIOPHUJA.
[TonuBUHUIXIJIOpH, €0 IPUMEHEHHUE.

benszon. Ilonyuenue OeH3olla U3 IeKcaHa M aleTUlIeHa. XMMUYECKUE CBOMCTBAa OEH30J1a: TOpEHHE,
rajiareHupoBaHue, HuTpupoBanue. [[pumenenne 6eH3071a HA OCHOBE CBOICTB.

Heghms. CocraB u nepepadotka Heptu. Hedrenponykrsl. bensun. [lonsitue 06 okTaHOBOM yHcIIE.

JdemoncTpanuu. ['opeHue meraHa, 3TaHa, 3TWIIEHA, aneTwieHa. OTHOILIEHHWE MeTaHa, ITHIICHA,
arieTusieHa ¥ OeH30Jla K pacTBOpY NEpMaHraHaTa Kamus U OpomHoii Bojae. [lomyuenue sTuieHa peakiueit
Jeruapatanueil dSTaHola U JACTONMMEpPU3allU TOJHMATUJICHa,  alleTHIeHa KapOUIHBIM CIIOCOOOM.
Pa3noxkenune kaydyka Npu HarpeBaHWM, HCHBITAHHE NPOIYKTOB pA3JIOKEHHUS Ha HENPEIEIbHOCTD.
Komnnekuust 06pa3noB HedTH 1 HeQTEMPOIYKTOB.

JladopaTopHble onbIThl. 1. M3rotoBiieHne Mojeneil MOJIEKYN yIiIeBOJOPOJIOB. 2. O3HaKOMIIEHHUE C
kosuteknueir «Hedts u mpomykTel ee mepepaboTku» . 3. OOHapyXeHHE HENpeAeTbHBIX COCIMHEHUU B
XKuAkux HepTenpoaykrax. 4. [loaydeHre u cBOWCTBa alleTUIICHA.

KountpoabsHnas padora Nel «YriaeBoaopoab».

Tema 3,4. Kuciaopoa- um asorcoaep:kamye OpPraHHYecKHe COeJMHEHMST M HX HPHPOAHBIE
UCTOYHMKH (21 u + 9u)
EauHCTBO XMMHMUECKOM OpraHu3aluy )KUBbIX OPraHU3MOB. XUMHUYECKUN COCTAB KHUBBIX OPraHU3MOB.



Cnupmot.  llonydeHue 3TaHONa OpPOKEHHEM TIIIOKO3bI W THApaTanuel 3TuiieHa. [ mapokcuimbHas
rpynna kak ¢yHkumoHanmbHas. IIpencraBieHune o BOJOPOAHON CBS3M. XMUMHYECKHE CBOMCTBAa 3TaHOJIA!
rOpeHue, B3aUMOJICHICTBHE C HATPHEM, 00pa30BaHUE MPOCTHIX M CIOKHBIX 3(DUPOB, OKUCICHHE B albJICTU/L.
[IpumeHeHne 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 MOCIEACTBUS U npenynpexacHue. llonarue o
IIpEelEbHBIX MHOIOATOMHBIX cHUpTax. [JIMUEpMH Kak NpPeACTaBUTENb MHOTOAaTOMHBIX CIIMPTOB.
KauectBeHHnas peaxkuus Ha MHOTOaTOMHBIE CIMPTHIL. [Ipumenenune [IIMLEPUHA.

Kamennstit yzons. @enon. KokcoxuMudeckoe MPOU3BOJCTBO W ero mpoaykius. [lomydenne denona
KOKCOBaHMEM KaMEHHOTO YIisi. B3amMHOE BIMsSHHE aTOMOB B MOJIEKyle (eHoya: B3aUMOJCHCTBHE C
THJIPOKCUIOM HaTpus © a30THOW kucinortoi. [lonmmkoHmeHcamwsi ¢eHona ¢ (QopManmbaerugoM B
(benonohopmanbaeruanyo cMoiy. [lpuMeHenne ¢peHosia Ha OCHOBE CBOMCTB.

Anvoecudwvr. IlomyyeHue anbJIeruioB OKUCIEHHEM COOTBETCTBYIOIIMX CHUPTOB. XHMHUYECKHE
CBOMCTBA aJIbJIETUJIOB: OKHCIEHUE B COOTBETCTBYIOIIYIO KHCIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOLIUI
ciupt. [IpuMenenune popmanbaeruia u aneTaibAeruaa Ha OCHOBE CBOMCTB.

Kapoonoewvie kucnomspt. llonydyeHre kapOOHOBBIX KHCIOT OKHCIEHUEM abIETHUIOB. XUMUYECKHE
CBOMCTBa YKCYCHOM KHCJIOTBI: OOIIME CBOWCTBA C HEOPraHMUYECKUMHU KUCIOTaMH M PeaKLMsl ATepUUKaLIUN.
[IpuMeHEeHnEe YKCYCHOW KHCIOTBI Ha OCHOBE CBOMCTB. BpIcmMe >KUpHBIE KHCJIOTBI Ha IpUMeEpe
MAJIBMUTUHOBOU M CTEAPUHOBOM.

Cnoscnvie 3ghupor u scupol. Ilonyuenne cinoxHbIX 3QupoB peaknueil srepuduxanuu. CloKHbIE
3¢upsl B pUpo/ie, uX 3HadeHue. [IpruMeHnenne cioxxHbIXx 3(UpOB Ha OCHOBE CBOMCTB.

XKupsl kak cioxHble 3pupbl. XUMHUECKHUE CBOWCTBA JKUPOB: THAPOIN3 (OMBIJIEHUE) U THAPUPOBAHUE
KUIKUX KHUPOB. [Ipumenenue KHUPOB Ha OCHOBE CBOIICTB.

Yeneeoow. VYrnesoapl, ux knaccudukanus: MoHocaxapuibl (TJIOKO3a), Aucaxapuibl (caxaposa) U
MoJIMcaxapyuabl (Kpaxmall U HeJI0103a). 3HaYeHUe YTIeBOA0B B )KUBOW MPUPOJIE U B )KU3HH YEJIOBEKA.

['mroko3a - BemecTBO ¢ JBOMCTBEHHOW (YHKIIMEH - anbJAeTHIOCTHPT. XHUMHUYECKHE CBOWCTBA
IJIFOKO3bI: OKHCIIEHHE B IUIFOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHHE B COPOMT, OpokeHHe (MOJOYHOKUCIIOE U
cupToBoe). [I[pumMeHeHre TIIF0K03bl Ha OCHOBE CBOMCTB.

Hucaxapunel ¥ nojucaxapuiel. lloHATHE O peaknMAX NOJMKOHACHCAUMW W THAPOJIM3Aa Ha IIpUMEpe

B3aMMOIIPEBPAILEHUN: TTII0KO3a <> IOIKMCaxXapul.

Amunst. Tlonsarue 06 amunax. [lomydyeHrne apoMaTHYECKOTO aMWHA - aHWJIMHA - U3 HATPOOEH30Ja.
AHUIMH Kak OpraHWYecKOe OCHOBaHHWE. B3amMHOe BIMsSHHE aTOMOB B MOJIEKYJ€ aHWJIMHA: OcjabieHue
OCHOBHBIX CBOWCTB M B3aUMOJICUCTBUE C OpoMHOI BoJI0H. [IpuMeHeHre aHUIMHA HA OCHOBE CBOMCTB.

Amunoxkuciomst. IloydeHne aMHUHOKHCIOT W3 KapOOHOBBIX KHUCIOT W THIPOJU30M OEJIKOB.
XHWMHYECKHE CBOWCTBA aMHHOKHCIIOT Kak aM(pOTEPHBIX OPraHMYECKHX COCAMHEHUMN: B3aUMOJCUCTBUE CO
IeI0YaMH, KUCIOTaMH U JIPYT ¢ APYroM (peakius MmoJuKoHaeHcaun). [lenTtuaHas cBA3b U MOJMUIICTITHIBI.
[IpumeneHre aMUHOKHUCIIOT HAa OCHOBE CBOMCTB.

benku. Tlonydyenne OenKOB peakiMed MOJIMKOHICHCAIMA aMHHOKHUCIOT. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTYpbl OenkoB. XHUMHUYECKHE CBONCTBA OENKOB: TOpeHHUe, ACHATypalus, THAPOIU3 U
UBETHbIE peakuuu. buoxumuueckue QYHKIHUU OEJIKOB. I'eneTnyeckass cBs3b MEXAY Kiaccamu
OPraHM4YeCKUX COCTMHECHUH.

HyxnennoBbie kucinoTl. CHHTE3 HYKJIEMHOBBIX KUCJIOT B KJIETKE W3 HYKJIEOTHAOB. OOmuil miaH
ctpoenusi nHykineotuaa. CpaBuenue crpoenus u ¢ynknuii PHK u JIHK. Ponb HyKI€MHOBBIX KHCIOT B
XpaHCHHUH | Tiepeiadye HaclieACTBeHHOW nHpopmaruu. [ToHsTHE 0 OMOTEXHOJIOTUY U TEHHOM WHKEHED.

Tema 5. Bnosornyeckn akTuBHbIE OPraHMYecKue BenecTsa (4 1)

®Depmenmobr. OepMeHTHl Kak OHMOJIOTUYECKHE KaTadu3aTopbl OEmkoBOi mpuponbl. OcoOeHHOCTH
¢dbyHKIHOHUpOoBaHUS (HepMEeHTOB. Pob (hepMEHTOB B JKHU3HENEATEIHHOCTH KUBBIX OPraHU3MOB U HAPOJHOM
XO035MICTBE.

Bumamunw. Ilonatue o ButamuHax. Hapyiienus, cBs3aHHbIE C BUTAMHHAMHU: aBUTAMHUHO3bI,
TUIIOBUTAMUHO3bI U TUIIEpBUTAaMHUHO3bl. Butamun C Kak NpeacTaBUTENb BOJOPACTBOPUMBIX BUTAMHUHOB U
BUTaMHUH A KaK MPEJCTaBUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonwl. TloHsiTHE O TOPMOHAX KaK TyMOpPAJIbHBIX PETYIATOpax >KU3HEIEATEIbHOCTU >KHUBBIX
opranu3MoB. HCYIUH U ajpeHaINH KaK MpeICTaBUTeNn TOpMOHOB. [IpodunakTika caxapHoro auadeTta.

Jlekapcmea. JlexapcTBeHHAss XUMHS: OT UATPOXUMUU A0 XUMHOTEpanuu. ACUPUH. AHTUOHMOTUKU U
mucbakrepro3. HapkoTudeckue BemectBa. Hapkomanusi, 6ops0a ¢ Hell v mpoduiakTrKa.

JemoncTpanuu. OxucieHue cnupTa B anpaerua. KauectsenHas peakius Ha MHOTOATOMHBIE CIIUPTHI.
Komnexkuust «KameHHBIN yroib ¥ TPOAYKTHI €ro mepepadoTku». PacTBopuMoCTh (eHolla B BOJE MpH



oOBIYHON Temmeparype U npu HarpeBaHud. KauecTBeHHbIe peakuuu Ha (eHoN. Peakums «cepeOpsHOrO
3epKaja» albJeruJ0B U INII0KO3bl. OKHUCIEHUE albJIETUIOB U IVIFOKO3bl B KUCJIOTHI C IOMOUIBIO TUAPOKCUIA
meau (I1). TomyueHne ykCycHO-3THIIOBOTO U YKCYCHO-M30aMHIIOBOTO 3(pupoB. Komekuus 3¢pupHbIX Maced.
KauecTBeHHas peakiiys Ha Kpaxmad.

B3aumoneiicTBue aMMuaka U aHWIMHA C COJITHOW KHCIOTOHM. Peakuust aHunmHa ¢ OPOMHOM BOJOM.
Jloka3arenbCcTBO HAMYMS (PYHKIIMOHAIBHBIX TPYIIT B paCTBOPax aMHHOKHUCIOT. PacTBOpeHne u ocaxaeHue
OenkoB. llBeTHple peaknmuu OETKOB: KCAaHTONMPOTEWHOBas W OuyperoBas. ['opeHme nOTHYBETO TEepa U
mepcrssHo HUTH. Mogens Monekynsl JHK. Ilepexoasl: 3TaHON —> 3TWIEH OTWICHINIMKOIbL —>
STHIIEHITIUKOIAT Meu (11); aTaHON —>3TaHans — 3TaHOBasI KUCIIOTA.

JlabopaTopHble onbiThl. 5. CBoiicTBa 3THIIOBOro cnupra. 6. CpoiictBa riunepuna. 7. CpoiicTBa
¢dopmanpaeruaa. 8. CBOKWCTBA YKCYCHOM KUCIOTHI.

8. Cnoiictsa xwupoB. 10. CpaBHEHHE CBOWCTB PaCTBOPOB MbUIA U CTHUpaIbHOTO Mopoinka. 11. CBoiicTBa
rroko3bl. 12. CpoiictBa kpaxmana. 13. CBoiicTBa 6€TKOB

IIpakTuyeckas padora Ne 1 «CrupTsl.»

IIpakTyeckas padora Ne 2 «KapOoHOBBIE KUCTIOTHI.»

KonTpoabHnas padora Ne 2 «Kucnopojconepsxaiiye opraHi4eckue CoeMHEHU».

KonTpoabHnas padora Ne3 «A3oTcoiepkaliye coelMHEHUs

Tema 6 UckyccTBeHHBbIE U CHHTETHYECKHE MOJMMepbI. (4 1)
UckyccTBenHbie U cuHTeTHYECKHE moauMepsl. [lmactmaccsl. [emnymnonn. Bomokna. AreraTHoe BOJIOKHO,
BHUCKO33a, MEIHO-aMMHa4yHoe BOJIOKHO. CTpyKkTypa MOJUMEpPOB JMHEHHas, pa3BeTBICHHAs W
npocTpaHCcTBeHHasd. [IpencTaBuTen CHHTETHYECKUX IIJIaCTMAcC: IMOJHMATUIIEH HU3KOTO U BBICOKOTO
JABJICHUS, TMOJIUIIPONUICH U MOJMBUHUIXIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCAH, HUTPOH M KallpoOH.
CuHTeTH4eckHe Kayayku. TepMopeakTUBHbIE U TEPMOIUIACTUYHbIE TTOJTUMEPHI.

JMemoncrpanuu. Komnekuus mmactmMacce W m3aenuit u3 HuX. KosuleKuMM HCKYCCTBEHHBIX H
CUHTCTHYECKH BOJIOKOH M M3JIEIUN M3 HUX. Pacro3HaBaHWe BOJIOKOH IO OTHOLICHHIO K HAarpeBAHHUIO U
XMUMHYECKUM PEAKTHUBAM.

JladopaTopHble onbIThl. 14. O3HaKOMIIEHHE ¢ 00pa3aMu TIACTMACC, BOJIOKOH M Kay4yKOB.

IIpakTuyeckasi padora Ne 3 «PemnieHue sKcriepuMeHTaIbHBIX 33/1a4 Ha UICHTU(PUKAITUIO
OPraHUYECKUX COCAUHECHUI»

IIpakTuyeckas padora Ne 4. «Pacrno3HaBaHue MJIaCTMACC U BOJIOKOH».
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PaGouas nporpamma s 11 kiacca o0ueo0pa3oBaTe/IbHbIX YUPeKIeHUI
(0a3oBbIil yPOBEHB).
(K yueonuky O.C. I'aOpueisina)

HopmaTuBHBIE JOKYMEHTHI /Il COCTaBJIeHUsI padoyeii MPorpaMmal.

- @enepanbHbll TOCYAApCTBEHHBIM 00pa30BaTEIbHBIA CTAaHAAPT OCHOBHOIO OOIIEro 00pa3oBaHUs
(ITpuka3 MunucrepctBa o6pazoBanus U Hayku P® ot 17 nexabps 2010 r. Nel1897);

- ®enepanpHBIl roCyIapCTBEHHBIM 00pa3zoBaTeNbHBIA cTaHAapT olmiero obpazoBanus. CpenHee
(monuoe) obmiee oopazoBanue(lIpukaz MunuctepcTBa oOpazoBanus u Hayku P® ot 17 mas 2012 1. Ne413);

- OOs3aTenbHBIE MUHUMYM COJZIEpP’KaHHsS OCHOBHOTrO oOmiero o6pazoBanusi no xumuu (IIpukas
MunuctepctBa oOpazoanust PO ot 19.05.1998r. Nel236);

- OO0s13aTeNbHBIE MUHUMYM COJEp)KaHMsI CpeqHero (MoJHOoro) obmiero oOpa3oBaHUs MO XHMHUHU
(ITpuka3z Munucrepcra oopazoBanusi PO ot 30.06.1999 Ne 56);

- @enepabHBIA KOMIIOHEHT TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa 001Iero 0opa3oBaHus
(ITpuka3 Munucrepcra oo6pazoBanusi PO ot 05.03.2004 Nel089);

- Komuduxarop snemMeHTOB conepxaHus M TpeOOBaHMN K YPOBHIO MOJTOTOBKM OOydaroluxcs,
OCBOMBIIIMX OCHOBHBIE 0OIIIE00pa3oBaTEIbHBIE IPOTPAaMMbl OCHOBHOTO 0OImero oOpazoBaHus, s
MIPOBEJIEHUS TOCYAapCTBEHHOM (MTOTOBOM) aTTecTalluu (B HOBOM (popMe) o XUMUM;

- Komudukarop sneMeHTOB coaepkaHHusi U TpeOOBaHMH K YPOBHIO IMOJATOTOBKH BBIMTYCKHHUKOB
0011e00pa3oBaTeIbHbIX YUPEKICHUHN ISl MPOBEACHHS €IMHOTO IOCYAapCTBEHHOTO 3K3aMeHa M0 XUMHUH;

- denepanbHble MepeyHU YYEOHUKOB, PEKOMEHIOBAHHBIX (JOMYILIEHHBIX) K HCIOJB30BaHUIO B
00paszoBaTeIbHOM Tpoliecce B 00Ieo0pa3oBaTeNbHBIX YUPEKACHUAX, Ha NaHHBIA ydeOHbld rox (IIpukas
MunucrtepcTBa o0pazoBanus U Hayku PO ot 27.12.2011r. No2885);

- IIporpammber kypca xumuu s 10,11 kmaccoB 001meo0pa3oBaTeNbHBIX YUpeKaAeHUH(0a30BbIN
ypoBenb) O.C. I'abpuensiHa (2012rona). Hacrosimias mporpamMma yduThiBaeT pexomeHmanuu [IpumepHoit
MPOrpaMMBbl 110 XUMUU JJIi OCHOBHOM LIKOJIBI,

- YueOnpiii m1an MBOY COII Ne46 r. BnagukaBkas;

[Iporpamma opueHTHpOBaHa Ha HcnoJjib3oBaHue yuyeOnuka: O.C 'abpuensu Xwumwms. 11 kmacce,
y4eOHUK /11 00111e00pa3oBaTeIbHBIX yUpeKaeHu. - Mocksa: «Jpoday.

PaGouas nporpamma s 11kmacca paccuntana Ha 68 yueOHBIX YacoB, MpelycCMaTPUBAET 00yUYeHHE
XUMHH B 00bEéMe 2 yaca B Henmenro B TeueHue | ydeOHoro roaa. B Helt mpemycmoTpeHo mposeneHue 4
KOHTPOJIbHBIX padoT u 4 npakruyeckux pador. B ocHoBe YMK nexaT HNpUHIMIIBI pa3BUBAIOIIETO U
BOocmuThIBaomero odydenus. [locrnenoBarenbHOCTh HM3y4YEHHS MaTepualia: CTPOCHHE aroMa — COCTaB
BEI[ECTBA — CBOMCTBA.

Iean u3yyenust Kypca
H3yuenue xumuu 6 cmapuieil wikole Ha 0a3060mM yYpoéHe  HANPAGIEHO HA OO0CHUIICEHUE
cnedyruux yenei:
® OCBOECHME 3HAHUH O XMMMYECKOW COCTABIIAIOLIEH €CTECTBEHHO-Hay4YHON KapTHHBI MHUpA,
BOXHEHUIINX XUMHUYECKUX TOHATHUAX, 3aKOHAX U TEOPHSIX;

¢ OBJAaACHUEC YMECHUAMHU IIPUMCHATL NOJYUYCHHBIC 3HAHHUA IJIA O0OBsICHEHUS paSHOO6p33HLIX
XHUMHUYECKHUX SIBICHHMH U CBOMCTB BCHICCTB, OLCHKH PpOJIKM XUMHHU B Pa3BUTUU COBPEMCHHBIX
TEXHOJIOTHH U MOJIYYCHHUHU HOBBIX MAaTCPUAJIOB;

¢ pa3sBUTHEC TIO3HABATCIIBHBIX HMHTEPECOB M HMHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mnmpounecce
CaMOCTOATCIBHOI'O HpI/I06pCTCHI/I}I XUMHUYECKHUX 3HAHUM C HCIOJb30BaHUEM Pa3JIMYHbBIX UCTOYHHUKOB
HH(bOpMaIlHH, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIMTAHHEC YGC)K,HGHHOCTI/I B IIO3UTHUBHOM pOJin XUMHHU B KU3HHU COBPEMCHHOI'O O6I.I.I€CTBa,
HCO6XO,Z[I/IMOCTI/I XUMHUYCCKHU I'PaMOTHOI'0O OTHOLICHUSA K CBOEMY 3JOPOBBIO U OKPY)KaIOH.Ieﬁ cpeac;



® [pUMeHeHHE NMOJYYeHHbIX 3HAHUH M YMeHU# 11 6€301acHOT0 MCIONB30BaHUS BEIIECTB U
MaTepHAJIOB B OBITY, CEIbCKOM XO3SIHICTBE M Ha IMPOU3BOJCTBE, PEUICHHS MPAKTUYECKUX 3a7ady B
[IOBCEIHEBHON KU3HU, NPEAYNPEXKIACHUs SBICHUM, HAHOCSIIUX BpEd 3/0pPOBbIO YEJIOBEKa H
OKpYKarollen cpee.

TpeOGoBanusl K YPDOBHIO NOATOTOBKH YYAIMXCH.
[Iporpamma mpemycmarpuBaeT (GOPMHUPOBAHHE Y yYalUXcs OOIIey4eOHBIX YMEHUW W HABBIKOB,
YHHUBEPCAJIbHBIX CIIOCOOOB JAEATEIBHOCTU M KIIIOUEBBIX KOMIIETEHLIMHA: YMEHUE CAMOCTOSITENIBHO U
MOTHBUPOBAHHO OPraHU30BbIBaTh CBOIO I103HABATEJIBHYIO AESITEIbHOCTD; UCIIOIb30BAHUE SIIEMEHTOB
MPUYMHHO-CIIEJICTBEHHOTO M CTPYKTYPHO-()YHKIIMOHAIFHOTO aHAIN3a; ONPEACICHNE CYIIHOCTHBIX
XapaKTepUCTUK HM3Yy4aeMOT0 OOBEKTa; YMEHHE pPa3BEPHYTO OOOCHOBBIBATH CYXJICHUS, JaBaTh
ONpeJieNieHus, IPUBOJUTH JI0KA3aTEIbCTBA; OLIEHUBAHHWE M KOPPEKTUPOBKA CBOETO IOBEJCHMS B
OKPY’KaIOILEM MUDE.
[Ipy BBINOJIHEHMM TBOPUECKUX DPAOOT (OPMUPYETCS YMEHHE OINpEeAENsATh aJeKBAaTHBIE CIIOCOObI
pemieHns ydeOHOM 3aauyd Ha OCHOBE 3a/laHHBIX aJIrOpUTMOB, KOMOWMHHUPOBATH W3BECTHbBIE
QJIITOPUTMBI JIEATEIBHOCTU B CUTYallUAX, HE MPEAINoJaralolliuX CTaHJapTHOIO NMPUMEHEHHS OJIHOTO
13 HUX, MOTUBUPOBAHHO OTKa3bIBAThCSA OT 00pa3lia AesTeIbHOCTH, UCKaTh OPUTMHAJIbHBIE PEIICHHUS.
VYyamuecss MODKHBI HAy4dUTbCSl TPEACTABIATh PE3y/lbTaThl WHIUBUAYAIBHOW M TPYNIOBON
MO3HABATEIbHON JIEATEIBHOCTH B (DOPME MCCIIE0BATEIBCKOTO MPOEKTa, MyOIMYHON Mpe3eHTalUH.
Peanuzanus moypouHO-TeMaTHYeCKOro IjlaHa OOecreuyrBaeT OCBOEHHE OOIIeydyeOHBIX YMEHHH u
KOMITIETEHIINI B paMKax HH(POPMAIIMOHHO-KOMMYHUKAaTUBHOM J1€ATEIbHOCTH.
TpeGoBanus K YpOBHIO TIOJATOTOBKH OOYJAIOITUXCS BKIFOUAIOT B ce0s1 Kak TpeOOBaHMsI, OCHOBAHHbBIC
Ha YCBOCHHMH M BOCHPOU3BEICHUH y4eOHOIr0 MaTrepHuala, MOHUMAaHUH CMbICIa XUMUYECKUX MOHATUN
U SIBJIGHUH, TaK ¥ OCHOBaHHbIE HAa 00JIee CIOKHBIX BUJAX JESITEIbHOCTH: OObSICHEHUE (PU3NUECKUX U
XUMHUYECKUX SIBIICHUHM, NPUBEJIECHUE MPUMEPOB MPAKTUUYECKOIO KCIOIb30BaHUS H3y4aeMbIX
XMUMHYECKUX SIBJICHUH U 3aKOHOB. TpeOoBaHuWs HampaBlieHbl Ha pealu3aluio JesiTeIbHOCTHOTO,
MIPaKTUKO-OPUEHTUPOBAHHOTO U JINYHOCTHO OPUEHTHPOBAHHOTO MOIXOA0B, OBJaICHUE YYalIUMUCS
crocob6aMy MHTEIJIEKTYaIbHON M NIPAKTUUYECKOH NIeSTENbHOCTH, OBJIaJICHIE 3HAHUAMU U YMEHUSIMU,
BOCTpeOOBaHHBIMU B TIOBCEIHEBHOM >KM3HM, MO3BOJISIOLIMMU OPHUEHTHPOBATHCS B OKPYXKAIOLIEM
MUp€, 3HAUMMBIMH U1 COXPAaHEHUSI OKPYXKAIOIIeH cpeibl 1 COOCTBEHHOTO 3/I0POBBSI.

B pesynbTaTe uzydyenus npeaMera yqamuecs 11 kimacca J0KHBI:
3HATHL / IOHUMATDH

° GalICHellulue XumuueckKue NOHAmMUsL. BCIIECTBO, XUMHAYECKUHN OJICMEHT, aToOM, MOJICKYJa,
OTHOCUTCJIBHBIC aTOMHas M MOJICKYJIsIpHas MacCChbl, HOH, aJlJlIOTPOIINsA, N30TOIIbl, XUMHUYCCKas CBsA3b,
SJICKTPOOTPULIATCIBHOCTE, BaJICHTHOCTL, CTCIICHb OKHMCIICHHSA, MOJIb, MOJIApHasa Macca, MOJ'ISIpHBIfI
O6’BCM, BCIICCTBA MOJICKYIISIPHOI'O W HEMOJICKYIAPHOTO CTPOCHUA, PaCTBOPBI, OJJCKTPOJIUT H
HCOJICKTPOJIUT, JJICKTPOJIUTUYCCKAA AucCConranuAaA, OKHCIUTCIb W BOCCTAHOBHUTCJIb, OKHUCIICHUC H
BOCCTAHOBJICHHUC, TEIIOBOM 3(1)(1)6KT p€akKuuu, CKOpOCTb XUMHYECKOM PCaKluu, KaTtajainu3, XUMHYCCKOC
PaBHOBECHUC, YFJ'IepOI[HHﬁ CKCJICT, Q)YHKHI/IOHaJ'ILHaSI rpyiia, u3oMepus, roMOJIOTUA;

® OCHOBHbBIE 3AKOHbL Xumuu. COXPAHCHHS MaCChl BECIICCTB, IIOCTOSAHCTBA COCTaBa,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKO0H,

® OCHOBHbBIE meopuu Xumuu. XUMHUYECKOU CBA3MH, SHCKTpOHHTHqCCKOﬁ Jucconuanuu,
CTPOCHUA OPIraHUYCCKUX CO@,I[I/IHGHI/Iﬁ;

* gadicHelluiue geulecmea U Mamepuansl. OCHOBHBIE METAJJIbl U CIUIABbI; CEpHAasi, COJIAHas,
a30THasT M YKCyCHas KHUCJOTHI; MIENOYM, aMMHAK, MHHEpallbHble YAOOpeHHWs, MeTaH, JTHIIEH,
arieTusieH, O€H30J, O9TaHOJN, JKUPBI, MbIIa, TJIOKO3a, caxapo3a, Kpaxmai, KieTdyaTka, OelKH,
HCKYCCTBEHHbBIC U CHHTETUYECKUE BOJIOKHA, KAy9yKH, MJIaCTMACCHI;

yMeThb
Ha3bl6amp N3YUYECHHBIE BEILIECTBA 10 «TPUBHUAJIBHON» WM MEXIyHApOIHON HOMEHKIIATYPE;

onpeodenams’ BAJCHTHOCTb U CTENIEHb OKUCIEHUS XUMHYECKUX AJIEMEHTOB, TUIl XUMHYECKOHN CBS3H B
COCIMHEHMSAX, 3apsA]l MOHA, XapakTep Cpelbl B BOJAHBIX PAaCTBOPAX HEOPraHUYECKUX COCIMHEHUM,
OKHCIIUTENb M BOCCTAHOBMUTEND, MPUHAUIEKHOCTh BEIIECTB K PA3JIMUYHBIM KJIaccaM OPraHUYECKUX
COCIUHEHUH;



o Xapakmepu3oeams. >IIEMEHTbl MaJbIX IMEPUOJOB MO MX IMOJIOKEHUIO B TMEPUOJAMYECKON cUcTeMe
JI.W.MenpeneeBa; oOImue XMMHYCCKHE CBOMCTBA METAJNIOB, HEMETA/UIOB, OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX WU OPraHMYECKUX COCAMHEHUMN; CTPOCHHE M XUMHYECKHE CBOMCTBA M3yYEHHBIX
OPraHU4YeCKUX COCIUHECHUN;

. 00bACHAmMY . 3aBUCUMOCTb CBOWCTB BEILIECTB OT UX COCTAaBa U CTPOECHUS; IPUPOLY XUMUUYECKOH CBA3H
(MOHHOH, KOBAJIEHTHOH, METAJUIIMYECKON), 3aBUCHUMOCTb CKOPOCTM XUMHUYECKOH peakuuu U
MIOJIOKEHHSI XUMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (DAaKTOPOB;

L 8LINOJIHAMbD XUMUUECKUIL IKcnepumernm 110 pPaACIIO3HABAHUIO BayKHEHUIITNX HCOPraHN4CCKUux Hu
OpraHn4e€CKuX BCHICCTB,

o npPO60OUmMb CaMOCTOSITENIFHBIA TMOWCK XWMHUYECKON HH(OPMAIMU C HCHOJH30BAHMEM PA3IUYHBIX
HCTOYHUKOB (HAyYHO-TIONYJSPHBIX M3JIaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCTIOJIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHUHU JUTsI 00padOTKU M Mepeadydl XMMHYECKOW HHPOPMALUU U
ee MpeCTaBIECHUS B Pa3INYHBIX opMax;

HCIO0JIb30BAaTh TMpPHOOpPeTeHHble 3HAHMA M YMEHHUS] B INPAKTHYECKOH /JeATeJbHOCTH M
NOBCEAHEBHOM KM3HU JUIS:
o 00BSACHEHUS! XUMUYECKHUX SIBJICHUI, TPOUCXOIAIINX B IPUPOJIE, OBITY M HAa MPOU3BOJICTBE;

o ONpEAENICHUs BO3MOYKHOCTH NPOTEKAHUS XUMHUYECKHMX TMPEBPAIIEHUNA B PA3JIMYHBIX YCIOBUAX H
OLICHKH UX TOCJIC/ICTBUM;

o 9KOJIOTMYECKH IPAMOTHOT'O MOBE/IEHUS B OKPY)KaIOIIeH cpere;

o OIIEHKH BJIMSTHUSI XUMUUYECKOTO 3arpsi3HCHUsI OKPYKAIOMIEH Cpeibl Ha OPTaHM3M YeJOBEKa W JAPYTrue
JKHUBBIC OPTaHU3MBI;

o 0e30macHOTO OOpaIeHus ¢ TOPIOYUMHU U TOKCUYHBIMH BEIIIECTBAMH, JJA0OPAaTOPHBIM 000PYI0BAHUEM;

o MIPUTOTOBJIICHUS PACTBOPOB 33JJaHHON KOHIIEHTPAIMK B ObITY U Ha TPOU3BO/ICTBE;

o KPUTUYECKOW OIICHKA JOCTOBEPHOCTH XHMHUYECKOW WHGOpMAIMK, TOCTYMAOMEed W3 pas3HbIX
HCTOYHUKOB.

@DOopMBI, METOIbI, TEXHOJIOTHH 00yUEHUs
Jlannast pabouasi mporpaMMa MOKET OBITh pealii30BaHa IPH HUCHOJIb30BAHUM TPAIAHIMOHHOM
TEXHOJOTMH OOyueHHus, a TaKXKe OJIIEMEHTOB JPYrUX COBPEMEHHBIX O0pa30BaTEIbHBIX TEXHOJIOTHMA
,JiepeioBbIX (opM U MeToJOB OOy4deHMs, TaKMX Kak MpOOJIEMHBIH METOJ, pa3BUBarollee OOydeHue,
KOMITBIOTEPHBIE TEXHOJIOTMH, TECTOBBIM KOHTPOJb 3HAHUM M Jp. B 3aBUCUMOCTH OT CKJIOHHOCTEH,
noTpeGHOCTEeH, BO3MOXKHOCTEH M CIIOCOOHOCTEN KaXA0ro KOHKPETHOIO Kilacca.

Jiia hopmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN U COBEPILIEHCTBOBAHUS YPOBHS 3HAHUUN
oOyuaronuxcs B pabouyio MporpaMMy BKJIIOUEHBI JIA0OpATOPHBIE OMBIT U MPAKTHYECKHE PabOThL,
npenycmotpeHHsie [IpumepHoit u aBTopckoii mporpammamu. [Tporpamma O.C. 'abpuensiHa BKIIOUaET BCe
naboparopHble padoThl, IpeaycMoTpeHHsle [IpuMepHoii mporpaMmoil.

Cucrema (popM KOHTPOJISI YPOBHS TOCTHKEHU I YHAIIMXCS] M KPUTEPHU OLleHKH

JJ1s1 KOHTPOJIsL yPOBHS JOCTUKEHHUN YUAIIMXCS UCTIOJBb3YIOTCS TaKHe BUABI KOHTPOJIS KaK TeKYIIHA,
TEMaTU4YeCKHI, WUTOTOBBI KOHTPOJb; (OPMBI KOHTPOJS: KOHTpOJdbHas paborta, nuddepeHIpoBaHHBIM
WHIUBUAYAIbHBI THCHMEHHBIH OINpOC, CaMOCTOATEIbHAas MpOBEpoYHas paboTa, MpakTUyeckas padoTa,
TECTUPOBAHUE, XUMHUECKUI JUKTAHT, TUCbMEHHBIE JIOMAILIHUE 33/I1aHUs, KOMIIbIOTEPHBIN KOHTPOJIb.

Texyuit KOHTPOIb (KOHTPOJBHBIE PaboThl) MO TeMaM «CTpoeHue aToMay, «CTpoeHHUE BEIIECTBAY,
«XUMHUYECKUE peakinmny», «BemecTBa u ux cBOCTBaY.

Buabl nomamuux 3aaanuii: Pabota ¢ TekcroM yueOHUKA, BBITIOJHEHUE YIPaKHEHUH, pEIICHHE
3a/a4, WHAWBH]IyaJbHbIC, TECTOBBIC 3a/aHHUs, IMOATOTOBKA JOKIAJO0B, COOOIICHHIA, COCTaBICHHUE CXEM,
pa3paboTka mpe3eHTalu.

N3meHeHnnsi, BHeCeHHbIE B y4eOHYIO IPOrpaMMy M UX 000CHOBaHHUe:
1. KonTponesHuble paboTsl (1o 1 4) 3aBepiiaroT usydenue paszznenoB: «CtpoeHue atomayn, «CTpoeHue
BELIECTBA», «XUMHUUYECKUE peaKIUN», «BelecTBa u ux CBONCTBay.



2. B cBs3u ¢ teMm, uro TemMbl «OBP» u «'uaponau3» CIOXKHBI A NOHUMAaHHUS YYEHHUKOB M HEOOXOIMMO
JIOTIOJTHUTENBHOE BPEMS Ha 3aKpEIUIEHHE M3y4aeMbIX B HEH BOIPOCOB, Mbl YBEIMUYWIM BPEMS U3YHEHHUS
paznena «XHMHUYECKUE peakiun» Ha 2 Jaca (B34Tble U3 pazjena «CTpoeHue BEIeCTBay).

3. Ilpeamonaraercss W3y4eHUE HEKOTOPBIX TEM KPYMHBIMH OyiokaMH. biok ¢opmupyercss u3 pasaenos:
JIEKLUs, BBIIIOJIHEHUE YIIPA)KHEHUIN, CEMUHAP, YTO MO3BOJIAET COXPAHUTD LIEIOCTHOCTh TEM. DTOT BapUaHT
npeAnoyiaraeTcss peanu3zoBatb B Temax: «Ctpoenue aroma u I[ICXD», «Buuel cBsiz3u U THUIIBI
KPUCTAJIIMYECKUX PEIIETOK.

4. C uenpio BBHINOJIHEHUS TpeOOBaHWM CTaHAapTa W YCWIEHHS IMPAKTUYECKOM HaIlpaBIIEHHOCTH Kypca B
pabouyro mporpaMmy BKJIIOUEHA JIOTIOTHUATENIbHAS TeMa «XUMHS U )KU3HB) .

5. KonuuectBo 4acoB HE U3MEHUIIOCH.

OBLIASA XUMUS
(2 u 6 Hedento, 8ceco 68u)
Tema 1 CrpoeHue aToMa U NepHOAMYECKHU 3aK0H (6 )

OcHOBHbBIE CBeleHHsI O CTPOEHHMH AaToMa. Sapo: MPOTOHBI M HEHUTPOHBI. M30TOTBI. DIEKTPOHHI.
DneKkTpoHHass 000JI04YKa. DHEPreTUYeCKuid ypoBeHb. (OCOOEHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0UYEK
aTOMOB DJJIEMEHTOB 4-r0 M 5-TO TepuonoB mepuoanyeckor cuctemsl J[. M. MennaeneeBa (mepexoaHbIxX
anemeHTOB). [loHsiTHE 00 OpOUTANSIX. S- U P-OopOUTATU. DIEKTPOHHBIE KOH(MUTYPAITUU aTOMOB XHMHUYECKUX
AJIEMEHTOB.

IMepuonuveckuii 3axkon [[. U. MenneneeBa B cBere y4eHusi 0 crpoeHuu aroma. Otkpsitue /l.
N. MenpeneeBbIM MEPUOIUYECKOTO 3aKOHA.

[Tepuoanueckas cucrema xumudeckux sinemeHtoB JI. Y. MenngeneeBa - rpadudeckoe oToOpaxxeHue
MePUOANIECKOr0 3aKkoHa. DU3UYECKUN CMBICI TIOPSIKOBOTO HOMEpPA AJIEeMEHTa, HOoMepa Mepruoja U HoMepa
rpynnel. BanenTtHwsie snekTpoHbl. [IpUyuHBI WM3MEHEHHS CBOWCTB JJIEMEHTOB B TEpHOJAX M TPyIIax
(TTIaBHBIX MMOATPYIIIAx).

[Tosoxenue BoOAOpPOJAa B TMEPUOJUYECKOW CHCTEME. 3HA4YEHUE TMEPHOJIUYECKOr0 3aKoHa |
MEPUOANYECKON CUCTEMBI XUMHUUYeCKHX 31emMeHTOB [[. . MenneneeBa 1 pa3BUTHS HayKM U MOHUMAaHUS
XUMUYECKON KAPTUHBI MUPA.

Tema 2. Ctpoenue Bemecrna (16 4)

Honnaa xumuueckasn céeazp. Karmonsl u anwmonel. Kiaccudukanus wonHoB. HoHHBIE
KpUCTaJUIM4ecKue pemeTrky. CBONCTBA BEIIECTB C STUM THUIIOM KPUCTAJUIMUECKHUX PEIIETOK.

KoBaneHnTHasi  XMMH4YecKass  CBfi3b. OJEKTpOOTpuLATENbHOCThb. llonmspHas u HemosjspHas
KoBaJieHTHbIE cBs3u. Jlumonb. [lonsipHOCTH CBSI3M M MOJSAPHOCTH MOJEKyabl. OOMEHHBIH M JOHOPHO-
aKUENTOPHBIM MEXaHU3MbI 00pa30BaHUsl KOBAJCHTHOM CBsI3U. MoOJIeKyIsipHbIE U aTOMHbIE KPUCTAJUTMYECKUE
peuieTku. CBOMCTBA BEMIECTB C ’TUMU TUIIAMU KPUCTAIUNIMYECKUX PELIETOK.

Meranaudeckass XumMu4deckasi cBsi3b. OCOOCHHOCTH CTPOCHHS aTOMOB MeETaUIOB. Meraymueckas
XUMUYECKas CBSI3b U METAJUIMYECKask KpUcTauIMueckas pemerka. CBOMCTBA BEIIECTB C 3TUM TUIIOM CBSI3H.

Booopoonaa xumuueckan ceazp. MexMONEKyNsdpHas U BHYTPUMOJIEKYJISpPHAs BOJOPOJHAs CBS3b.
3HaueHue BOJIOPOJAHOM CBSI3U I OpPraHU3aMH CTPYKTYpP OHMOMOINMEPOB.

Ilonumepwr. 1lnactMacchl: TEPMOIIACTBI U PEAKTOIIACTBI, UX MPEACTABUTEIM U NPUMEHEHHE.
Bonokna: npupoHbie (pacTUTENbHBIE U )KUBOTHBIC) U XUMUYECKHE (MCKYCCTBEHHBIE 1 CHHTETUUYECKHUE), UX
MPEACTABUTENHN U IPUMEHEHHE.

Mucnepcuble cucrembl. [lonstie o aucnepcHbix cucremax. JlucnepcHas (asa u aucnepcuoHHas
cpena. Kmaccudukanusi IUCIIEpCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOr0 COCTOSIHUS TUCTIEPCHOM CpeIbl
U JUCTIEPCUOHHOM (a3bl.

I'pyboaucniepcHbIE CUCTEMBI: AIMYIIbCUH, CYCIIEH3UH, a9PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: T€IU U 30JIH.

CocraB BemecTtBa M cMmeceil. BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHHS. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTB.

[londatue «107s» U €e pa3sHOBUAHOCTU: MACCOBas (J10Js1 JIEMEHTOB B COEIMHEHHH, J0JI KOMIOHEHTA
B CMECH - JIOJs TpUMeceH, J0Js PAcTBOPEHHOTO BeIIeCTBAa B pacTBope) W oObeMHas. Jloyis BBIXOJa
MPOAYKTA PEAKLUH OT TEOPETUUECKH BO3MOXKHOTO.

JemoncTpanuu. Pasnuunbie (opMBbl NEPHOAMYECKON CUCTEMBbl XUMHUYeckux siaementoB JI. W.
Menneneesa.



Mogens KpUCTAUIMYECKOW pemieTkd xmopuaa Hartpuss. OOpasisl MHHEpPAJOB €  HOHHOM
KPUCTAJJIMYECKON PELIETKON: KaJblUTa, rainTa. Moaenu KpUCTANIMYECKUX PELIETOK «CYXOro JibJay (Wiu
nona), aimasza, rpapura (wm kBapua). Mogens mosekyasl  JIHK.  O6pasmsl  mmactmacc
(penonodopmanbaeruiHbe, MOIUYPETaH, TOTUITHIICH, TTOJTUIPOIIIICH, MOJUBUHIIXIOPHUI) U U3JIENIUs U3
HuX. OOpa3ibl BOJOKOH (IIEPCTh, IIENK, alleTaTHOE BOJIOKHO, KallpoOH, JIAaBCaH, HEHIOH) M U3/CIHUs U3 HUX.
OOpa3ipl HEOpPraHMYECKUX MOJUMEpPOB (cepa IUIaCTHYeCKas, KBapll, OKCHJ aJIOMHHHSA, HPUPOIHBIC
AIFOMOCHITUKATHI). TpH arperaTHbIX cOCTOSTHUS BO/IbI. OOpasiibl HAKUIIK B YaHUKE U TPYOax IEHTPAIHLHOTO
otoruieHud. JKecTkocTh BoAbI U cnocoObl ee ycrpaHeHHs.OOpas3ibl pa3iMyHbIX AUCIEPCHBIX CUCTEM:
IMYJIBCHH, CYCIICH3UH, a3po3oeii, remeid u 3onei. Koarymsmusa. Cunepesuc. Dpdext Tunrmas.

JladopaTopuble onbIThl. | Omnpenenenne TUMA KPUCTAJUTMUYECKOW PEIISTKHA BEIIeCTBAa M OMUCAHUE
€ro cBOMCTB. 2. O3HaKOMJIEHUE C KOJUIEKIIMEN OJUMEPOB: IJIACTMACC U BOJIOKOH U U3/IENINS U3 HUX.

3. O3HaKoMJIEHHE C MUHEpaJIbHBIMU BoJaMu. 4. O3HaAKOMJIEHHE C TUCIIEPCHBIMM CUCTEMAaMHU.

IIpakTnueckas padora Nel. «PeuieHue sKcriepuMEHTANBHBIX 337a4 O ONPEENIEHUI0 TIacTMace U
BOJIOKOH»

Tema 3 .Xumuueckue peakuuu (18 u)

Peakuumn, wuaymme 0e3 H3MeHEHMsl COCTaBa BelleCcTB. AJUIOTPONUS U AJUIOTPOIHbIE
BHIOM3MEHEHUs. [IpHUMHbBI auIOTPONMU Ha TpuMepe MoAM(UKANMK KUciopona, yriepoaa u ¢ocdopa.
O30H, ero Ouosoruyeckast poib.

N3omeps! 1 nzomepusi.

Peakuumn, uaymme c¢ H3MEeHeHHEM COCTaBa BellecTB. Peakiuu coequHEHUs, pa3IoKEeHHUs,
3aMeleHuss 1 oOMeHa B HEOpPraHW4YecKOM M OpraHMyYecKod XuMuu. Peakuuu 3K30- U SHAOTEPMUYECKHE.
TenoBoil a3pPexT XuMHUecKol peakui U TEPMOXUMHUYECKUE YpaBHEHUs. Peakuy ropeHusi, Kak 4yaCTHBIH
Ciy4ai 3K30TePMUYECKUX PEAKIUH.

Ckopocmb xumuueckoii peaxyuu. CKOPOCTh XHUMHUYECKOW peaKUUHU. 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM PEaKUUU OT MNPUPOJBI PEATHPYIOIIMX BEIIECTB, KOHLEHTPALUW, TEMIIEpaTyphbl, IJIOLIAIN
IMOBEPXHOCTH CONMPHUKOCHOBEHUS U KaTanu3aropa. Peakiuu romo- u rereporennsie. [lonarue o xatanuse u
Karanu3aTopax. @epMeHThI Kak OMOJIOrHuecKre KaTaau3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHUS.

Oopamumocmes xumuueckux peaxyuii. HeoOpatumpie U oOpaTUMble XHMHYECKHUE PEaKIUU.
CocTosiHME XMMHMYECKOTO paBHOBECUS U1 OOpaTHUMbIX XUMHUYecKuX peakiuil. CrnocoObl cMelleHus
XMMHUYECKOTO paBHOBECHsI HAa MpUMEpe CHHTe3a amMMmuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX NMPUHIUIAX
MIPOU3BOJICTBA HA IIPUMEPE CUHTE3a aMMHUAKa WJIA CEPHOM KUCIOTHI.

Ponv 600b1 ¢ xumuueckou peaxyuu. VictTunuble pacTBOpbl. PacTBopuMOcTh W Kiaccubukanus
BEILIECTB 10 ’TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DIEKTPOIUTHl U HEAIEKTPOJIUTHL. DJIEKTPOJIMTAYECKAs nuccounanus. Kucnorel, OCHOBaHUS U COJIU C
TOYKHU 3PEHUS TEOPUH IEKTPOITUTHUECKON TUCCOTUALIUU.

XHWMHYECKUE CBOMCTBA BOJIbI; B3aUMOJICHCTBHAE C METAJUIAMH, OCHOBHBIMHU U KUCJIOTHBIMUA OKCHUJAMH,
paszioxkeHue 1 00pazoBaHue KPUCTAUIOTUIPATOB. Peakiuu rupatauu B OpraHnyecko XUMHUH.

T'uoponus opeanuueckux u neopzanuueckux coeoutnenuii. Heobparumelii rugponus. O0paTuMblii
TUJIPOJIA3 COJIEH.

I'maponu3 opraHMYeCKUX COEIMHEHUM M €ro MPaKTHYECKOE 3HAYEHHUE /IS MOJIYYEHHUS! THAPOJIU3HOTO
cnupTa U MbuIa. buosnoruyeckas pojb TUIPOJHM3a B IUIACTUYECKOM M DHEPreTUYECKOM OOMEHE BEIIECTB U
SHEPIUH B KIIETKE.

Okucnumenvno-¢occmanogumenvuvle peaxkyuu. CreneHb okuciaeHus. OnpeneseHue CTENEHU
okucineHuss mo ¢opmyne coeauHeHus. lloHsTHe 00 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX pEAKIMAIX.
OxucieHyne 1 BOCCTAaHOBJIEHUE, OKUCIUTEb U BOCCTAHOBUTED.

Jemoncrpanuu. IIpeBpamienue kpacHoro ¢ocopa B Oenblif. Ozonartop. Moaenu MOJeKyn H-
OyraHa u u300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT MPHUPO/Ibl BELIECTB HA MPUMEpPEe B3aUMOICHCTBHS
pPacTBOPOB PpA3JIMYHBIX KHCIOT OJIMHAKOBOM KOHIIEHTPAllUM C OJMHAKOBBIMHM TIpaHyjJaMU LHUHKAa |
B3aUMOJICHCTBUS OJMHAKOBBIX KYyCOUKOB Pa3HbIX METAJUIOB (MarHus, IIUHKA, JKeJe3a) C COJISIHON KHUCIOTO H.
PaznoxeHne nepokcua BoIOpoJia ¢ MOMOIIbIO KaTanu3aropa (okcuaa mapranua (IV)) u karanassl celporo
Msica U cbIporo kaptodens. [lpumepsl HeOOpaTUMBIX peakifii, UAYIINX ¢ 00pa30BaHUEM OCaJKa, ra3a WiH
BoJbI. B3anmoneiictBue autus u Hatpus ¢ Bogol. [lomydenue okcuna docdopa (V) u pactBopeHUe ero B
BOJIE; UCIIBITAHKE MOTyYEHHOT'O pacTBOpa JJakMycoM. OOpa3iibl KpUCTAIOTHAPATOB. McnbiTaHie pacTBOPOB
AJIEKTPOJIMTOB M HEUIEKTPOJIMTOB Ha MpeaMeT auccoluanuu.. ['mapomms kapbuma kampius. [waponus



KapOOHATOB MIENOYHBIX METAUIOB M HUTpaToB muHka win cBuHna (II). Ilpocreiimme OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE DPEAKIMM; B3aUMOJICHCTBUE LIMHKA C COJIIHOM KHUCIOTOW M JK€JIe3a C pacTBOPOM
cynbdara menu (I1). Mogens anekrponusepa. Moenb 3MEKTPOIU3HON BaHHBI 1711 TIOTYYCHUS ATIOMUHUS.

JlabopaTopHble onbIThl. 6. Peakuus 3aMmeleHuss MeIU JKEIe30M B pacTBOPE MEAHOIO Kylopoca.
Peaknuu, unymue ¢ oOpa3oBaHweMm ocajaka, raza W Bojabl. 7. llomyuenue kuciopoga paszioxeHUEM
MEpOKCHIa BOJOPOAa ¢ momMombio okcuaa mapranua (IV) m karamasel ceiporo xaprodens. 8 Ilomyuenue
BOJIOPO/JIa B3aUMOIEHCTBUEM KHUCIIOTHI C IMHKOM. 9. Pa3znuuHble ciaydau ruaposIn3a coJei.

Tema 4. BeniecTBa u ux coiicra (18 u)

Metauibl. BzaumonelicTBue METaUIOB € HEMETaUIaMH  (XJIOpOM, CEpOM U KHCIOPOIOM).
B3auMogeiicTBue MICNOYHBIX M MICJIOYHO3EMEIbHBIX METAUIOB C BOJOW. DJIEKTPOXUMHUYECKUN Pl
HaIpsDKEHUW MeTauioB. B3aumonelcTBre METauIoB C pacTBOpaMU KUCIOT U COJeH. AJTIOMHHOTEPMUS.
B3aumonelicTBue HaTpus € 3TaHOJIOM U (DEHOJIOM.

Koppo3zusa metannos. IloHaTre 0 XuMu4yeckoi U 31EKTPOXUMHUYECKON KOppo3un MeTamioB. CrnocoObl
3aIUTHl METAJUIOB OT KOPPO3HHU.

Hemeramubl. CpaBHUTENbHAs  XapakTEPUCTHMKA  TajOreHOB  Kak  Haubojee  TUIHMYHBIX
npeAcTaBuTenel HeMeTamioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAIOB (B3aUMOJCUCTBHE C METAUIAaMU U
BOJIOPOJIOM). BoccranoBurenbHbIe CBOMCTBA HEMETAIIJIOB (B3auMoeiicTBUE c Oonee
ANEKTPOOTPHUIATEIHFHBIMU HEMETAIIAMHU U CJIOKHBIMHU BEIIECTBAMU-OKHUCIUTEIISIMUA).

Kucaorsl Heopranuveckue u opranmdeckme. Knaccudukanus kucioT. XMMHUYECKHE CBONCTBA
KHCJIOT: B3aUMOJICHCTBUE C METAIJIAaMHU, OKCUJIAMU METAJIJIOB, THAPOKCHUIAMHU METAJIJIOB, COJISIMH, CITUPTAMU
(peaxmust stepudukanmn). OcoObie CBOMCTBA a30THOW U KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.

Ocnosanua neopzanuueckue u opzanuueckue. OCHOBaHUs, WX KiaccupUKaIus. XUMHYICCKUE
CBOMCTBa OCHOBAHUWM: B3aUMOJEHCTBHE C KHUCIOTAaMH, KHUCIOTHBIMHA OKCHUJIAMH W COJsIMU. Paznoxenue
HEpPAaCTBOPUMBIX OCHOBAHUM.

Conu. Knaccudurarus coneil: cpenHue, KHUCIbIE W OCHOBHBIC. XMMHYECKHE CBONCTBA COJICH:
B3aMMOJICIICTBHE C KUCIOTAMM, IIEJIOYAMH, METAIaMU U cojisiMHU. [IpencraBurenu cosieil U UX 3HAYEHUE.
Xmopun Hatpus, kapOoHar kKambmus, (ocdar Kambmus (CpeIHHE COJIM); THAPOKAPOOHATHl HATPHUSA U
aMMOHUS (KHCIIbIE COJN ); TuapokcokapOooHat meau (I1) - manaxut (OCHOBHAS COJIb).

KauecTBeHHble peakuuu Ha XJIOpUI-, Cyldb(aT-, U KapOOHAT-aHHUOHBI, KATUOH aAMMOHHUS, KAaTHOHBI
xenesa (I1) u (I1I).

I'enemuueckasa ceéa3p medncoy Kiaccamu  HEOPZAHUYECKUX U  OP2AHUYECKUX COEOUHEHUI.
[ToHsiTHE O TEHETUYECKOW CBSI3U M T'€HETUYECKUX psanax. ['eHetnueckuid psia Metaa. ['eHeTUdeckuil psij
HeMmetaiia. OCOOEHHOCTH F'€HETHYECKOT0 Psijia B OPraHUYECKO XUMUH.

Jemoncrpanun. Komeknus o6pa3ioB merauioB. BzaumoneiicTBue HaTpusi U CypbMbl C XJIOPOM,
xKenesza ¢ cepod. ['opeHre MarHusi M allOMUHHUS B KUCJIOpoje. BzaumonelcTBue HIEIOYHO3EMENbHBIX
METaJUIOB ¢ BOJIOM. B3aumoaeiicTBre HaTpHs C 3TAHOJIOM, IIMHKA C YKCYCHOM KUCIOTON. AJIFOMUHOTEPMHUSI.
B3aumopeictBue Menu ¢ KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTOW. Pe3ynbTaTbl KOppO3WHM METAUIOB B
3aBUCHUMOCTH OT ycloBui ee mpoTekaHus. Komnekius oOpa3noB HeMeTalsioB. B3auMozeiicTBre XJIOpHOIM
BOJIbI C pacTBOpOM Opomuaa (noauaa) Kanus. Koyekius NpupoAHbIX OpraHndeckux KUcIoT. Paz0aBieHue
KOHILICHTPUPOBAHHOM CEpHOM KHUCIIOThL. B3anMoaeiicTBue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C Caxapom,
HeToN030M U Menpto. OOpasibl NPUPOAHBIX MHUHEPAJOB, COJEpKAllMX XJIOPHI HATpus, KapOoHAT
Kanpius, Gocdar kanpius U ruapokcokapoonat meau (II). O6pasipl NUIIEBBIX TPOIAYKTOB, COJIEPKALIUX
TUAPOKApOOHATHI HATPHS U aMMOHUS, MX CHOCOOHOCTH K Pa3joKEHHUIO MPU HATrpeBaHWU. | alieHue coJibl
YKCYCOM. KauectBeHHsbie peakuuu Ha KaTHOHBI u AHUOHBI.

JladopaTopHbie onbIThl. 10. VcnibiTaHue pacTBOPOB KUCIOT, OCHOBAHUM M COJIEW MHAMKATOPAMH.
11. Ilonmyyenue U CBOICTBAa HEPACTBOPUMBIX OCHOBaHUM. 12. I'MApOIN3 XJIOPUIOB M ALIETATOB LIEIOYHBIX
MeTtaioB. 13-17. O3HaKkoMIIeHHE ¢ KOJUIEKIUSAMU: a) METAIJIOB; 0) HEMETAIJIOB; B) KUCJIOT; I') OCHOBAHUI;
1) MUHEPAJIOB ¥ OMOJIOTUYECKUX MaTEPHUAIIOB, COAEPKAIIUX HEKOTOPHIE COJIH.

IIpakTnyeckas padora Ne 2. « XuMU4ECKHE CBONCTBA KUCIOT».

IIpakTuueckas padora Ne 3 «Perenne skcriepuMeHTAIBHBIX 33724 Ha UICHTU(DUKALIUAIO
OPraHMYECKUX U HEOPTaHUYECKUX COECTUHEHUI»

IIpakTuyeckas padora Ne4 «['eHeTnueckas CBsI3b MEXY KJacCaMu OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUII.



Tema 5. Xumus B xu3uu oouiecrsa (8 u )+2 u pes.epems)

Morwomue u ynctsue cpeacrsa. [Ipasuna 6e30macHoi pabOThI CO CPeACTBAMU OBITOBOM XMMMUU.
XHUMHUECKHE BCIHICCTBA KaK CTPOUTCIILHBIC U IOACIIOYHBIC MaTCPUAJIBI. BCH_ICCTBa, HCIIOJIb3YEMBIC B
noJirpaguu, >KUBOTIMCH, CKYIIBIITYpE, apXUTEKType. beIToBast XuMHu4yecKast [paMOTHOCTb.

XuMus 4 Npou3BoacTBO. OO0IIKE IPEICTABICHHS O MPOMBIIUIEHHBIX CIIOCO0aX MOTy4eHUs
XMMUYECKUX BEIIECTB HA IIPUMEPE MPOU3BOACTBA CEPHON KUCIIOTHI.

XuMHS ¥ IK0JIOTUsl. XUMUYECKOE 3arpsi3HEHNE OKPYKAOIIEH CpPeJbl U €ro MOCIIEICTBUSI.

JunakTnyeckoe odecneyeHue yuedHOro nmpouecca HapsiAy ¢ y4eOHol JJUTepaTypoii BKJIIOYAaeT:

- y4eOHBIE MaTepHajbl HUTIOCTPATUBHOTO XapakTepa (OMOpHBbIE KOHCIEKTHI, CXEMBbI, TaOIUIIb,
JTUarpaMMbl, MOACIU U Jp.);

- yueOHbIEe MaTepuallbl HHCTPYKTUBHOTO XapakTepa (MHCTPYKLIWHU 1O OPraHU3alMK MPAaKTHYECKON
paboThl yyammxcs,)

-  HMHCTPYMEHTapuid JHAarHOCTHUKH YPOBHS OOYYEHHOCTH ydalmuxcs (CpeicTBa TEKYIIETO,
TEMaTHYECKOTO ¥ HTOTOBOTO KOHTPOJIS YCBOSHHSI yUAIIUMUCS COAEPIKaHUS XUMHUYECKOTO 00pa30BaHMs);

- BAPUAHTHI PA3HOYPOBHEBBIX M TBOPUYECKHUX TOMAITHHUX 3a/IaHHIA;

- MaTepuaibl BHEKJIACCHOW W HAYYHO-HCCIIEIOBATEILCKOM pabOTHI 10 MpeIMeTy

TemaTuveckoe MIIAHMPOBaAHUE

NeNo Bcero, N3 aux
\n HanmenoBanue Temsl yac. [Tpakr. Kontp.
paboThI paboThI
1 Tema 1. Ctpoenue aroma u 6 - 1
nepuoandeckuii 3akox .M.
Meunneneena
2 Tema 2. CtpoeHue BemecTa 16 1 1
3 Tema 3. Xumudeckue peakiuu 18 - 1
4 Tema 4. Bemecrsa 1 ux cBoOiicTBa 18 3 1
5 Tema 5. XuMus U )KU3Hb 8 - -
Hroro 66 (+2 4 4
qac
pe3epBHOE
BpeMs)
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