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IMosicuuTeILHAS 3aNIMCKA

Hactosamas nporpamma paspaboTraHa Ha OCHOBE (yHIaMEHTAJIBHOIO SiApa CoJEep’kKaHus OOIIero

oOpa3oBaHusi M TpeOOBaHMU K pe3yibTaTaM CpeIHero oomero oOpa3oBaHUs, TNPEIACTABICHHBIX B
denepampHOoM ['ocynmapcTBEeHHOM cTaHaapTre cpenHero (TMONHOTo) o0Imero o0pa3oBaHUsT BTOPOTO
MOKOJIeHUsI. B Hell Tak)Ke yYTeHBl OCHOBHBIC HJICU U TOJIOKCHUS IMPOTPAMMBI Pa3BUTHUS U (HOPMUPOBAHUS
YHUBEpPCAIbHBIX YYEOHBIX JEHCTBUM MJis1 cpeaHero (IMOJHOro) oO0Imero oOpa3oBaHUsS U COONIOJCHA
MIPEEMCTBEHHOCTh C MPUMEPHBIMH ITPOTPAMMAaMU JISI OCHOBHOTO O0IIIETO 00pa30BaHUsI.

[TporpaMma cocraBiieHa ¢ y4eTOM HCIIOJIb30BaHMs 000pyaoBaHus LieHTpa «Touka pocTay.
Hacrosimas mporpamma mo XuMuu cocTtaBieHa s ydamuxcs 10-11 xmaccoB Ha 6a30BOM ypoOBHE B

oobeme 68 yacos (1uac B Henmemo B 10 kiaacce, 1 gac B Hepeno B 11 kimacce).

Cpennee ofmiee oOpa3oBaHWE — TpPEThs, 3aKIIOYHTENbHAS CTYNEHb OO0IIero oOpa3oBaHUS.

ConeprkaHue CpeJHETO 00IIero 00pa3oBaHMs HAIIPABJICHO Ha PEIICHUE JIBYX 3a/1a4:
1. 3aBepuienue o6meoOpa3zoBaTEIbLHON MOATOTOBKY B COOTBETCTBUH ¢ 3aKOHOM 00 oOpa3oBanuu B PD

(B penakiuu 2012 r);

2. Peamuzanusi mpeanpodeccHoHATBHOTO 00mero o0Opa3oBaHHs, KOTOPOE TO3BOJISIET 00eCHednTh

IIPEEMCTBEHHOCTb O0IIEero U npodeccuoHanbHoro 00pa3oBaHusl.
OxHOI M3 BaXHEUIIMX 33734 ATOTO ATala SBJSIETCS MOATOTOBKA O0YYArOIIUXCS K OCO3HAHHOMY U

OTBCTCTBCHHOMY BH60py JKHU3HCHHOI'O U HpO(I)CCCI/IOHaJ'IBHOFO IIyTH. O6yqa10u1nec;1 JAOJIKHBI HAYUYUTBCS
CaMOCTOATCIIBHO CTAaBHUTH LECIHW W ONPCACTIATH IMYTH WX JOCTUIKCHHA, HMCIIOJIB30BATh HpI/IO6pCTCHHI)II\/JI B
MIKOJIC OIIBIT ACATCIIBHOCTHU B peanLHoﬁ JKU3HH, 3a paMKaMHU yqe6H0ro Iponecca.

I'1aBHBIE U cpeaHero (TIOTHOT0) 00IIero 00pa3oBaHMs COCTOSIT:
1. B (GOpMHUpPOBaHHMHU IIEJIOCTHOTO IMPEICTABICHHUS O MHPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUAX, YMCHUAX U crocobax JACATCIIBHOCTH,
2. B IIPUOOPETCHUH OIIbITA PA3HOOOPA3HOM JESITEIBHOCTH, OIBITA IIO3HAHKS U CAMOTIO3HAHUS;
3. B MMOATOTOBKE K OCYIICCTBICHUIO OCO3HAHHOTO BHIOOpA WHIMBHIyAJLHOW 00pa30BaTeIbHON
WK TPO(eCcCHOHANTBHOM TPaeKTOPUH.
bonbuioil BkIaa B TOCTHKEHUE TJIABHBIX Liele cpeaHero (I0JIHOT0) o0I1ero oopa3oBaHus BHOCUT

HN3YUYCHUEC XUMHHU, KOTOPOE NMPU3BAHO 00ecneYuTh.

1.

2.

4.

(bopMUpPOBAHHUE CUCTEMBl XMMHUYECKUX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpA;

pPa3BUTHE JMYHOCTH OOYYarOIIMXCS, X MHTEIJIEKTYyaJlbHOE U HPaBTCBEHHOE COBEPLICHCTBOBAHHUE,
(dbopMHpOBaHKE Y HUX TYMaHUCTHUYECKUX OTHOILIEHUH U 9KOJIOTUYECKHU L[eI1eCO00pa3HOro MOBEICHHS
B OBITY U TPYJOBOH AESTEIbHOCTH;

BbIpaOOTKY NMOHMMaHUS OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTHUU XMMHH, a Takxke (HOpMUPOBaHHE
OTHOIIEHUS K XUMHUH KaK BO3MOKHOM o0siacTu OyAyliei npakTH4ecKon NesITeNbHOCTH;
(dopmHpoBaHUEe yMEHHUs1 0€30MacHOr0 OOpallleHus C BELIECTBAMH, HCIIOJIb3YEMBIMHU B ITOBCEIHEBHON
KU3HHU.

Henamu uzyuenus xumuu 6 cpeoneil (ROJIHOI) WKONE AGIAIOMCA:

1.

dbopMupoBaHHE YMEHHS BUIETh W TMOHHUMATh LIEHHOCTh OOpa30BaHUs, 3HAYUMOCTb XUMHYECKOIO
3HAHUS JUISL KaXJIO0TO YelOoBeKa HE3aBUCHMO OT €ro Nnpo(ecCHOHANbHON IesSTeIbHOCTH; yMEHHUEe
pa3iauyath (QakThl M OLIEHKH, CPaBHMBATh OLICHOYHBIE BBIBOJbI, BUIETh UX CBSI3b C KPUTEPUSIMU
OLIGHOK M CBSI3b KPHUTEPHEB C ONpEICNEHHON cHCTeMOW LEeHHOCTeH, (opMyIupoBaTh U
000CHOBBIBATH COOCTBEHHYIO TTO3HUIIUIO;

(dopMHpOBaHUE IEIOCTHOTO IMPEJICTABICHUS O MHUpE, MPEACTABICHUS O POJM XUMHH B CO3JaHUU
COBPEMEHHOI €eCTeCTBEHHO-HAyYHOW KapTHHBI MHUpPA, YMEHHUS OOBACHATH OOBEKTHl U IPOILECCHI
OKpY’Karolle AeWCTBUTENbHOCTH (IIPUPOJHOM, COLMATIbHOM, KyJIbTypHOW, TEXHHUYECKOW Cpeibl),
UCIOJIB3YS JJIsl TOT0 XUMUYECKUE 3HAHUS;

npruoOpeTeHue OrbITa pa3sHOOOPa3HOM AEATEIBHOCTH, OIbITA MO3HAHUS U CAMOIIO3HAHMS, KITIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), MMEIOUIMX YHHMBEPCAJIbHOE 3HAU€HHE MAJIS Pa3IMYHbIX
BUJIOB JIEATEIBHOCTH — HABBIKOB DPELICHHUS NpOOJIeM, MPUHATHS pPELUICHUH, MOWUCKA, aHAInW3a U
00paboTku HH(OpMAIMK, KOMMYHHMKATUBHBIX HABBIKOB, HABBIKOB HM3MEpPEHHH, COTPYIHUYECTBA,
0e30macHOTO 0OpaIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

4. ocBOeHMe 3HAHMI O XMMUYECKON COCTaBIIAIOLIEN €CTECTBEHHOHAYYHONW KApTUHBI MUPA, BaKHEUILINX

XHUMHUYCCKUX HOHﬂTHﬁ, 3aKOHAaX U TCOPHUAX,



5.0oBJIaleHHe YMEHMSIMM TIPUMEHSTh [OJyYEHHbIE 3HAHUA I OOBSICHEHHUS Pa3HOOOpPa3HbBIX
XUMHYECKUX SBJICHUU U CBONCTB BCIICCTB, OLCHKU PpOJU XUMHH B PA3BUTUHN COBPCMCHHBIX
TEXHOJIOTHl U MOJIyYeHUH HOBBIX MAaTE€PHAJIOB;

6.pa3BUTHE TIO3HABATCIILHBIX WHTEPECOB M HHTEUICKTYAIBHBIX CIIOCOOHOCTEH B mporiecce
CaMOCTOSITENILHOTO ~ MPUOOpPETeHHs] XHMMUYECKHMX 3HAHMM C HCHOJB30BAHMEM Pa3IMYHBIX
UCTOYHHUKOB I/IH(i)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX,

7. BocmMTaHHe YOEKIEHHOCTH B TMO3UTUBHOM pPOJM XHMHUU B JKU3HH COBPEMEHHOIO OOILECTBa,
HEO0OXOAMMOCTH XMMUYECKH TPAMOTHOT'O OTHOIIICHUS K CBOEMY 37I0POBBIO U K OKPYXKAIOILEeH CpeJIe;
8. mpuMeHeHHe TMOJIyYeHHBbIX 3HAHWUHA M yYMeHHil 171 0e30MacHOro HCIOJIb30BAHUS BEUIECTB U
MaTCcpHaJIOB B 6BITy, CEIbCKOM XO35MCTBE U Ha MMPOU3BOJACTBEC, PCIICHUA MPAKTHYCCKUX 3ada4 B
MOBCEIHEBHON KU3HU, MPENyNpex ACHUs SBICHHUM, HAHOCSIIMX Bpel 3I0pOBBIO 4EJIOBEKa U

OKpYXKarolIleH cpere.

LleHHOCTHBIE OPHEHTHPBHI COAEPKAHUA KYpPca XMMHH.

B kayecTBe IIEHHOCTHBIX OPHEHTHPOB XMMUYECKOTO 00pa30BaHMUs BBICTYIIAIOT OOBEKTHI, H3y4aeMble
B Kypce XMMHH, K KOTOPHIM Y ydaImuxcs (OpMHPYETCs IIEHHOCTHOE OTHOIIeHue. [Ipu 3ToM Beaymiyio poib
UTPAIOT ITO3HABATEJbHbIC LIEHHOCTH, TaK KaK JaHHBIA y4eOHBIH MpPEAMET BXOAUT B TPYIIY IMPEIMETOB
IMO3HAaBAaTCJIbHOI'O UKJIA, INTaBHAA LEJIb KOTOPBIX 3aKIH0YACTCA B UI3YUCHUW TPUPOIBLI.

OCHOBY nosnasamenbHbIX YenHocmeri COCTABISIOT HayyHble 3HAHUS U HAayYHbIE METO/Ibl TIO3HAHUS.
[To3HaBarenbHbIE IEHHOCTHBIE OpUEHTALNH, (DOPMUpPYEMBIE B MPOLECCEe U3YUEHUS] XUMHH, TPOSBIISIOTCS B
NpU3HAHUU:

1. HNCHHOCTH HAYYHOT'O 3HAaHHA, €TI0 HpaKTHqGCKOﬁ SHAYUMOCTH, JOCTOBCPHOCTH,
2. LEHHOCTU XMMHYECKHUX METOJIOB UCCIICOBAHMS KUBOH U HEXKUBOU TIPUPOIBI.
Pa3ButHe o3HaBaTeNbHBIX IIEHHOCTHBIX OPUEHTAIIMN COACPIKAHUS Kypca XMMHUU TTO3BOJISIET CHOPMHUPOBATH:
® YBAXUTCIbHOC OTHOIICHHUC K CO3I/II[3.T€J'II)HOI71, TBOp‘-IeCKOfI ACATCIIbHOCTH,
® TOHMMAaHUS HEOOXOJMMOCTH 3I0POBOTO 00pa3a KU3HU;
® 1OTPEOHOCTE B OE3YCIOBHOM BBIITOJHEHUH MpPABMWJI O€301acCHOTO HCIIOJIb30BAHUS BELIECTB B
MIOBCETHEBHOM JKU3HU;
® CO3HaTEIbHBIN BEIOOP Oyayliel mpodecCHOHATbHOM 1A TeTbHOCTH.
Kypc xumum o6nanaer BO3MOXKHOCTAMHU ISl (POPMUPOBAHUS KOMMYHHUKATUBHBIX IIEHHOCTEH, OCHOBY
KOTOPBIX COCTaBJSIOT Tpolecc oOOImeHuss U TpamMoTHass pedyb. KOMMYHUKaTHUBHBIE I€HHOCTH
CIOCOOCTBYIOT:
¢ [IPaBUJIbHOMY HCIIOJIB30BAHUTIO XUMHYECKON TCPMHUHOJIOTUHU U CUMBOJIUKH
® Da3BUTHUIO MOTPEOHOCTU BECTHU MHMAJIOL, BBICIYIIMBATh MHEHHE OINIOHEHTa, Y4acTBOBaTh B
JIUCKYCCUU;

® pPa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKaTh W apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY

3pEeHMUS.

JlanHas mporpamma mpenycMarpuBaeT (HOpPMHUPOBAHHE Y YYaIIUXCS OOMIEYYeOHBIX YMEHHH U
HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB NEATEIPHOCTH W KIIIOYEBBIX KOMIIETCHIMH. B »TOM HampaBieHun
MPUOPUTETAMU JJIs1 y4eOHOTO MpeIMeTa «XUMHUS B CTapIlell mKoje Ha 6a30BOM ypOBHE SBIISIOTCS:

® YMEHME CaMOCTOSITEJbHO M MOTHBUPOBAHHO OPraHU30BBIBATH CBOK I103HABATEIBHYIO
JIEATEeTLHOCTH (OT MMOCTAHOBKY IEJTH JIO TTOJTYYSHHS ¥ OIICHKH PE3yJIbTaTa);

e ompeneNeHre CYyITHOCTHBIX XapaKTEPUCTHK N3y4aeMOTo 00BbEKTa;

e yMEHHE pa3BEepHYTO OOOCHOBBIBATh CYXKICHHUS, JaBaTh OMNPEICICHHS, MPHUBOIUTH
JI0KA3aTeJIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO NTOBEICHUS B OKPYKAIOUIEH CPELE;

® BBINOJIHEHUE B IPAKTUYECKOW JEATEIIBHOCTH W B IMOBCEJHEBHOM JKU3HU HKOJIOTMUYECKHUX
TpeOOoBaHUI;

® HCIIOJB30BAaHUE MYJIHTUMEAUINHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTHH JIsl 00pabOTKH,
nepeaaydr, CucTeMaTu3anuu nHGopMaIu, co3aanue 0a3 JaHHBIX, TPE3CHTAIUN PE3yJIbTaTOB
M03HABATEJIbHON U MPAKTUYECKOMN AEATEIBHOCTH.

B ocHOBY mporpamMmbl TOJIOKEH MPUHIMI pa3BuBaromero odydenus. [Iporpamma omupaercs Ha
Marepuai, U3y4eHHbI B 8—9 Kilaccax, MO3TOMY HEKOTOPbIE TEMbI Kypca pacCMaTpPHUBAIOTCS MOBTOPHO, HO
yxKe Ha 00J1ee BBICOKOM TEOPETUIECKOM ypOBHE. Tako MOaX0 ] O3BOISET YITyOIsITh U pa3BUBATh TOHSITHE



0 BEILECTBE M XUMUYECKOM IIPOLIECCE, 3aKPEIUIATh POUICHHBIN MaTeprall B aKTUBHOM NAaMATH y4allluxcsl, a
TaKXe COXPAHATh MPEEMCTBEHHOCTh B IpoLecce 00yUeHHs.

[Tporpamma obecrieurBaeT CO3HATEIbHOE YCBOCHHE YUAIIUMHCSA BaXKHEHIINX XUMUYECKUX 3aKOHOB,
TEOpU W MOHATUH; (OpPMUPYET NpPEACTABICHHWE O POJIM XMMHUU B PAa3BUTHU Pa3HOOOPA3HBIX OTpacieit
IIPOU3BOJICTBA; 3HAKOMUT C BELIECTBAMHM, OKPYXKAIOUIMMM YeloBeKa. [Ipm 3TOM OCHOBHOE BHUMaHHE
yAEISIETCS CYIIHOCTH XUMHUYECKUX PEaKIUil U METOJaM UX OCYIIECTBIICHHUS, a TAaKXKe CIoco0aMm 3alluThl
OKpY KaroIleH Cpeibl.

[IporpaMmmMa  cocTaBieHa €  Y4€TOM  BEAYLIEHW  POJIM  XMMHMYECKOIO  DKCIEPHUMEHTA.
IIpenycmaTpuBaroTcst Bce BUBI IIKOIBHOTO XUMHUECKOTO SKCIEPUMEHTa — JEMOHCTPALUH, JJAOOpaTOpHbIE
OTBITHI M TpakTU4eckue padoTel. Pabouas mporpamMma mo XMMHH pealnsyeTcs uepe3 (pOpMHpPOBAHUE Y
yydamuxcsi o0mey4yeOHbIX yYMEHUH M HaBBIKOB, YHHBEPCAJIBHBIX CIOCOOOB JEATEIBHOCTH U KIFOYEBBIX
KOMIIETEHIIMM 3a CYET MCIOJNBb30BaHUS TEXHOJIOTHH KOJJICKTHBHOTO OOy4YEHUs, OMOPHBIX KOHCIIEKTOB,
IUJIAKTUYECKUX MaTepUaoB, U IPUMEHEHUS TEXHOJIOTUU IpapuecKoro npeacTaBaeHust HHGOpMauu IMpu
CTPYKTYPUPOBAHUU 3HAHUM.

B nmenom Kkypc mos3Bois€T pa3BUTh NPEACTABICHUS Y4YalIMXCS O IO3HABAEMOCTH MUPA, €JUHCTBE
KUBOW ¥ HEXHBOH TPUPOABI, C(HOPMHUPOBATH 3HAHUS O BAKHEHIIMX acleKTaX COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHUHBI MHpa, YMEHUs, BOCTPEOOBAHHBIE B MTOBCEJHEBHOM >KU3HU U MO3BOJIAIOLINE
OPHEHTHPOBATHCS B OKPY’KAIOIEM MUPE, BOCIIUTATH YEJIOBEKA, OCO3HAIOIIETO Ce0s YaCThIO IPUPOIBI.

Peanuzanus n1aHHOM mporpammsl B Ipolecce 0OyueHHs MO3BOJUT yHYaIlMMCS YCBOUTH KJIFOUEBbIE
XUMUYECKAE KOMIIETCHIMU W IOHATh POJIb XUMHUU CpeOu APYIMX HAayK O IPUPOJE, 3HAYCHHE €€ I
4eJI0BEYECTBA.

TpeOoBaHnsi K YPOBHIO NOATOTOBKHM O0y4alIIMXCA HA CTYNEeHH CcpeaHero (IOJIHOTO)
o0pa3zoBaHusi
Pesynomamut océoenun Kypca xumuu.
JesTenbHOCTh 00pa30BaTENbHOTO yUpeKAeHUs 001Iero oOpa3oBaHus B 00y4YeHUH XUMHUU B CpeIHEN
(mostHOM) 1IKOJIE AOJKHA OBITH HANlpaBlieHa Ha IOCTUKEHHE CIIEAYIONINX JHUYHOCTHBIX Pe3y/1bTaToB:
® B IIEHHOCTHO-OPHEHTAIIMOHHOHN cpepe — BOCIIUTAHUE UyBCTBA FOPIOCTHU3a POCCUMCKYIO0 XUMUYECKYIO
HayKy, TyMaHU3Ma, [eJIeyCTPEMIIEHHOCTH;
e B TpynoBOMl cdepe — TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY naibHEimIeld oOpa3oBaTeabHOM
TPaeKTOpUH;
e B II03HABaTeJIbHOH chepe — yMeHHE YIIpaBIsATh CBOEH MMO3HABATEIbHOMN J1€STEIbHOCTBIO.
MeTtanpeaMeTHBIMU pe3yIbTaTaMi OCBOEHUS BBITYCKHUKAMU OCHOBHOM IIKOJIBI IPOIPaMMBbI IO XUMUHU
SIBIISIIOTCSL:
® UCMNOJNb30BAaHUE YMEHMH M HaBBIKOB pA3JIMYHBIX BHUIOB MO3HABATENIbHON JEATENbHOCTH,
MPUMEHEHUE  OCHOBHBIX  METO/JOB  TNO3HaHHWS  (CUCTEMHO-MH(OPMAIMOHHBIA  aHaju3,
MO/JICJIMPOBAHUE) AJISl U3YUEHUS PA3IUYHBIX CTOPOH OKPYKAIOLIEH NeCTBUTENIBHOCTH;
® UCMOJb30BAHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONepanuii: GopMyIMpOBaHUE THIIOTE3, aHAU3 U
CHHTE3, CpaBHEHHE, 0000IeHIe, CUCTeMaTH3allls, BbISBICHUE IPUYMHHO-CIIE/ICTBEHHBIX CBs3eil,
IIOMCK aHAJIOTOB;
® yMEHHUE FeHepUpOBaTh UEU U ONPEACIATh CPEICTBA, HEOOXOIMMBIE ISl UX peau3aliiy;
e yMEHHE ONpeAeNATh LEIN U 3aJayd JesTeNbHOCTH, BBIOMpPATh CPEACTBA pealu3alud LEeIu U
MIPUMEHSTh UX Ha MPAKTHKE;
®  UCMOJb30BAHUE PA3TUYHBIX HICTOUHUKOB UH(POPMAIIUH, TOHUMAaHUE 3aBUCMOCTH COJIEPKAHUS U
(dbopMbI ipeAcTaBneHUs] THPOPMAIUH OT IieJie KOMMYHUKAIUY U ajipecaTa.
B oOnactu mpeaMeTHBIX pe3yJabTaTOB 0O0pa30BaTeNbHOE YupexkJeHHe oOuiero o0pa3oBaHUsS
MPEAOCTABIIACT YICHUKY BO3MOXXHOCTh Ha CTYIIEHH CPEAHETO (TIOJTHOTO) 00IIero 00pa3oBaHus HAYUHUThCS:
B II03HABATENIbHOM cdepe:
® J1aBaTh ONpEACICHUS HAYYHBIM ITOHITHSIM;
® OIHUCHIBaTh JAEMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO MPOBOAUMBIE SKCIIEPUMEHTHI, UCHOIb3YS AJIS
3TOT0 €CTECTBEHHBIN (PYCCKHIA) SI3bIK U S3bIK XUMUH;
® ONNUCHIBATh M DPA3JIMYaTh M3Y4YEHHBbIE KJIACChl HEOPraHMYECKUX U OPraHUYECKHX COEIUHEHHUH,
XMUMHUYECKHE PEaAKLINH;
® KJIaCCH(PHUIUPOBATH U3YUCHHBIE OOBEKTHI U SBJICHHUS;




e Ha0JIOJATh JIEMOHCTPUPYEMbBIE M CAMOCTOSTEIBHO TMPOBOJAMMBIC OIBITHI, XUMHUYECKUE PEAKIIUH,
MPOTEKAOIINE B IPUPO/IC U B OBITY;
e JieJaTh BBIBOJBI M YMO3AKIIOYCHHUS W3 HAOJIOJICHHMA, M3YYCHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3MPOBATH CBOWCTBA HEM3YUYCHHBIX BEIIECTB IO aHAJIOTUHU CO CBOMCTBAMH M3YUCHHBIX;
® CTPYKTYypUPOBAaTh M3YYCHHBIH MaTepHa,;
® HHTEPIPETUPOBATH XUMHUYCCKYIO HH(POPMAIIHIO, TIOJTYICHHYIO U3 IPYTUX HCTOYHUKOB;
® OIKCHIBATh CTPOCHHE AaTOMOB 3JieMeHTOB |-V IepuoJoB ¢ HCIOJIB30BAaHHEM AJICKTPOHHBIX
KOH(UTryparuii aTOMOB;
® MOJICIHPOBATh CTPOCHHE MPOCTCHIINX MOJEKYJ HEOPTaHWYECKUX M OPraHMYECKUX BEIICCTB,
KPHCTAJIJIOB,;
B IICHHOCTHO-OPMEHTAIIMOHHOM cepe:
® AHATM3HWPOBATH M OIICHUBATH MOCIEICTBUS JIUISl OKPYKAIOMICH cpebl OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH YCJIOBEKA, CBA3AHHOM C IepepadOTKOM BEIIECTB;
B TPYJ0BOI cepe:
® [POBOANTH XUMUYECKUIN IKCIICPHUMEHT;
B chepe hHU3MIECKON KYJIBTYPHI:
® OKa3plBaTh IEPBYI TIOMOIIb TPU OTPABJICHUSX, OXKOTaX M JPYIHX TpaBMaX, CBS3aHHBIX C
BELIECTBAMU U J1a0OPAaTOPHBIM 000PY1I0BaHUEM.

Yueono — memoouueckuii komnnexm.

[Iporpamma mpemnaraercst Ajis padoThl 0 HOBBIM yueOHHMKam xumuu aBTopoB [.E. Pymsutuca u
@.I'. ®enpamana, npoweqmum skcrneptusy PAH um PAO u Bomeamwmm B DenepaibHblii NEepeyeHb
y4eOHUKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM 00pa3oBaHus W Hayku P®D K WHCIOIB30BaHUIO B
o0Opa3oBaTenpHOI mpoiiecce B 0011eo00pazoBaTenbHbIX yupexaeHusax Ha 2014 — 2015 yueOnslit roa.

1. Pymsutuc I'.E., ®enpaman @.I'., Xumus. 11 knacc. — M.: [Ipocsemenue, 2011
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o yueOHukam Pymsutuca I'.E., ®enpamana @.I°., Bonrorpan, Yuurens, 2009

5. Xumuueckuii 3kcriepuMeHT B mikone. 10 kmacc: yueOHo-meroanueckoe nocooue/O.C.I'abpussH,
JLI1.Barnuna.-M.: JIpoda, 2005.-208 c.

6. Xumus. Ypoku B 10 kmacce: mocobue st yuutenei o0meoOpa3oBaTeNbHBIX YUpEeKICHUH /
H.H.I'apa (u np.).-M.: [Ipocsemenue, 2009.-111 c.

7. Xumusi: 11 knace: meronudeckoe nocooue ans yuurenst/A.JO.I'pankosa.-M.: ACT, 2006.-158 c.

8. Xomuenko M.I'. COOpHUK 3a/1a4 1 YIIpaOKHEHUH IO XUMHH.

JdomosiHUTEIbHAS JIUTEPATYPA IJISl YYUTEJIA.

1. HMupaktrueckuii Matepuan mo xumuu mis 10 — 11 kmaccoB: mocobue mis yuutens/A.M.Panenkwii,
B.I1.I'opmikosa, JI.H.Kpyraukosa.-M.: IIpocsemenune, 1996. — 79 c.

2. KontponbHble paboTsl o xumuu B 10 — 11 kmaccax: mocobue mist yuurens/ A.M.Panenxuii.-M.:
IIpoceemenue, 2006.-96 c.

3. Hauwanma xumun. CoBpeMeHHBIH Kypc [uis noctynatommx B BY3br: yuebHoe mocobue mis BY3os/
H.E.Ky3pmenko, B.B.Epemun, B.A.llonkos.-9-¢ u3nanue, nepepabOTaHHOE U JONOJIHEHHOE.-M.:
Ok3ameH, 2005.-832 c.

4. OpraHuyeckas XUMHsS B TeCTax, 3ajadax M ynpaxHeHusx. 10 kimacc: yuebHoe mocobue s
obmeoopaszoBarenpHBIX yupexkaenuit/ O.C.I'adpuansn, U.I'.OctpoymoBs, E.E.Octpoymora. — 2-u3j.,
crepeorurt.-M.: [Ipoda, 2004.-400 c.



CpencrBa 00y4yeHus.

1. TledaTHbie MOCOOUS.
Tabnuyol:
e [lepuoanueckas Tabauia xumudeckux iemeHToB J[.M.MenneneeBa
e Talumia pacTBOPUMOCTH KUCJIOT, OCHOBaHUH, COJICH
e [lopTperhl yueHbIX
e Crpoenue atoma
e Twumbl XUMUYECKUX CBsI3Ei
2. WudopMalnoHHO-KOMMYHUKAIIMOHHBIE CPEJICTBA
e VYyeOHoe 3JeKTpOHHOE n3iaHue «OpranuyecKas XUMHUsDH)
e Bupryanbnas mkona Kupumra u Medonusa. Ypoku xumuu. 10-11 kmaccer. — M.: OOO
«Kupunn u Medoaumii», 2004
e Xumusa. MynbrumenuitHoe ydeOHOoe mocobue HoBoro odpasma. — M.: 3AO Ilpocsemienue-
MEJIUA, 2005.
3. Texuuueckue cpeacTBa 0Oy4eHUs:
e lIHTEepakTUBHAA TOCKA
4. Y4eOHO — IpaKTHUYECKOE U yueOHO — JlabopaTopHOe 000pyA0BaHuUE:
e [Ipubopsl ¥ MpUCIIOCOOJICHUSA: KOMILIEKT MOCYAbl M MPUHAJICKHOCTEH AN MPOBEICHUS
Ja00paTOPHBIX PabOT M MPAKTHYCCKUX PadOT (IITATUBBI C MPOOMPKAMH, KOJOBI, MEPHBIN
MWIAHIAP, (UIBTpOBaNbHAS Oymara, XHUMHYECKHE CTaKaHbl, CHUPTOBKH, CTCKJISTHHBIC
najxoyku, (appopoBbie YAIIKH, CIIUYKU, FA300TBOJAHBIE TPYOKH, JIabOpaTOpHbIE IITATUBHI,
JIyYUHBI, BOPOHKH, BECHI, HHIAUKATOPHI).
e PeakTHBBI U MaTepUANIBI: KOMIUICKT PEAKTUBOB JIJIsl 0a30BOTO YPOBHS
5. HarypanbHble OOBEKTHI.

KOJ'IJ'ICKI_II/II/I HG(I)TI/I, KaMCHHOT'O YI'JId U ITPOAYKTOB nepepa60TKH, j1acTmMaccC, BOJIOKOH

Yuyeono-reMaruueckuii miaan 10 kiaace

Ne |Haumenosanue pazoenoe u mem Konuuecmeo| H3 nux(xonuuecmeo uacoe)
n/n uacoe
(6cezo) Konumponsnwie|Ilpakmuueckue |lIpoexmnuie,
pabomut pabomul mecmoebole,
meopuecKue,
IKCKypcuu  u
m.o.(yuumulean
cneuyughuxy
npeomema)
1 Pazmen 1. Teopernueckue OCHOBBI|3
OpPTaHHYECKON XUMUHU
2 |Paznmen 2. YraeBomopo bl 12 1 2
3 |Pasmen 3.  Kucnopoacoaepxarune|12 2
OpPTaHUYECKUE COCTUHEHHS
Paznen 4. A3zotconepxkairue|4
OpPTaHUYECKUE COSTUHEHHS
Pazmen 5.  BricokomonekyssipHbie|3 1
OpPTaHMYECKUE COSTUHEHUS

B nusrcneii wvacmu mabauypl 4acsl Cymmupyromcs

|I/IT0r0:

34




Yuyeono-remaruueckuii miaan 11 KJIACC

N‘_’ HaI/IMeHOBaHI/Ie pa3acioB U TEM KOJ'II/I'ICCTBO I/I3 HI/IX(KOHI/I‘ICCTBO ‘{aCOB)
/i 4yacoB (Bcero)
Kontposbabie |IIpaktuueckue |I[IpoexTHble,
paboThI paboTh TECTOBBIE,
TBOPYECKHE,
9KCKYpPCUHU "
T.J1.(y4UTBIBas
creruuKy
npeMeTa)
1 |Tema 1. Baxknenmme XuMH4eCKUe MOHATHS U 3aKOHBI 3
Tema 2. [lepuoanueckuii 3aK0H U nepuogudeckas cucrema|4
2 |xummueckux osnemeHtoB /JI. M. MenaeneeBa Ha OCHOBE
YYEHHS] O CTPOCHHH aTOMOB
Tema 3. CtpoeHue BeniecTna 5
Tema 4. Xumuueckue peakiuu 7
Tema 5. Meraiibl 7
Tema 6. Hemerasuisl 8 1 3
B HKHe#H 9acTH TaOIHIIBl 9achl CYMMHUPYIOTCS
|I/ITOr0: 34 3 3
Conepxanue NporpamMmbl 10 KJ1acC

34 4/ron (1 4/Hen.)

OPI'AHUYECKASA XUMUSA

Pazoen 1. Tema 1. TeopeTudyeckue 0CHOBbI Opranuveckoi xumuu (3 4)

®opMHUpoBaHUE OPraHUYECKONW XMMUU KakK HayKd. Teopus CTpOEHHs] OpraHMYeCKUX coelUHEeHnd A. M.
byrtneposa. Yraepoanslii ckenet. Pagukansl. @yHKIMOHAIBHBIE IPYIIILL. ['oMonornyeckuit psan. I'omonoru.

CrpykTtypHas U30MEPHS. Howmenxkmarypa.
DneKkTpoHHas npupoaa XUMHUYECKHUX cBA3El B OpraHUYECKUX COE/IMHEHUSIX.
Knaccudukanms OPraHUYECKUX COEMHEHU.

JemoncTpanuu. O0pa3ipl OpraHMYeCKHX BEIIECTB M MaTepuaioB. Mojenu MOJeKyJd OpraHHYecKuX
BEIIECTB. PacTBOPUMOCTh OpraHMYECKHX BEIIECTB B BOJAE M HEBOJHBIX pacTBopuTeisix. IlnaBnenwue,
00yTJIMBaHUE U TOPEHUE OPraHUYECKHX BEILECTB. MPUMEPH! Y B B pa3HbIX arperaTHbIX COCTOSTHHUSIX

Pacuernblie 3amaun. HaxoxaeHue MomekyasipHOM (OpPMYIJIBI OPraHHMYECKOTO COEAMHEHHUS IO Macce
(06beMy) POYKTOB CrOPAHHUSL.

Paznen 2. YIJIEBOJOPO/bI (12 4)
Tema 2. IlpeaenbHble yriieBoaopoabl (ajaKkanbl) (3 4)

Crpoenue ankanoB. I'omonoruueckuii psa. Homenknatypa u uzomepus. Ousndyeckue U XUMUYECKUE
cBOMCTBa ankaHoOB. Peakius 3amemienus. [lonydenue u npuMeHeHne ankaHoB. [loHATHE O NUKIOATKAHAX.

JdemoncTpanuu. B3peiB cmMecu MeraHa ¢ Bo3ayXxoM. OTHOIIEHHE allkaHOB K KHUCJIOTaM, LIEIoYam,
pacTBopy [IepMaHraHaTa Kanus u OpomHOMI BOJIE.

JlabopaTopHble onbIThI. M3roToBiaeHne Mozeneil MOJIEKyJ YIJIEBOJOPOIOB U IaJIOT€HONPOU3BOIHBIX.
IIpakTuyeckasi padora. 1. OnpenencHue KaueCTBEHHOTO COCTaBa OPraHUYECKUX COCAMHEHUH.

Tema 3. HenpeaejbHbIe YIiIeBoAoOpoabl (4 4)




Aukenbl. CtpoeHue ankeHoB. ['omonoruueckuii psia. Homenknatypa. M3oMepusi: yriiepoaHoH Lienw,
ITIOJIOXKCHUA KpaTHOfI CBiA3U, Yuc-, mpaHc- HU30MCpUs. XHUMHUYECKHE CBOICTBA: pC€aKkiun OKHCJIICHU,

MPUCOCTUHECHUS, MOJIMMEPHU3aIMH. [Ipumenenue aJIKCHOB.
AJkaaueHsbl. Crpoenue. CgoiicTBa, IIPUMEHEHHE. [Tpuponubrit Kay4yK.
Aaxunbl. Ctpoenue anerwieHa. ['omonoru u uzomepsl. Homenkiarypa. @u3ndeckue U XUMHUYECKUE

CBOMCTBA. Peaxnuu IIPUCOEIUHECHUS u 3aMEeLIEHHUS. IIpumenenue.

JemoncTpanuu. V3rorosnenue Mojeseil MojieKya roMOJIOTOB M n3oMepoB. llomyuenue aneruiena
KapOuaHbIM criocoOoM. B3ammozeiicTBue aleTusieHa ¢ pacTBOpOM NepMaHTaHaTa Kaius U OpOMHON BOIOH.
l'openne aneruneHa. PaznoxeHue kaydyka MpU HarpeBaHUU W HCIBITAHUE TPOIYKTOB DPA3JIOKECHHUS.
3HaKOMCTBO c oOpa3zuamu Kay4yKOB.

IIpakTuyeckasi padora. 2. [lonydeHne sTUIeHA U U3YYCHHUE €TO CBOMCTB.

Tema 4. ApomaTn4yeckue yrijieBoaopoanbl (apeHbl) (2 1)

Apenbl. Ctpoenue OeH3ona. M3omepuss u HoMmeHknarypa. Puznyeckue M XUMHUYECKHE CBOMCTBA
6en3ona. ['omonoru 6en3ona. ['eHeTnueckas cBA3b apOMATUYECKUX YTJIIEBOJOPOAOB C JPYIMMHU KJIaccaMH
YIJIEBOIOPOOB.

JlemoncTpanuu. beH3on kak pacTBopuTelb, ropeHre 0ensona. OTHoueHne 6eH301a K OGpPOMHOM BoJie U
pacTBopy nepmanranata kanusi. OKHCICHHE TOIyoJIa.

Tema 5. llpupoaHble HCTOYHUKH YIJI€BOA0POIOB (3 1)

ITpuponusiit ra3. Hedptes u Hedrenponyktsl. dusnueckue cpoiictBa. CrocoObl mepepaboTKu HeTH.
JlaGopaTopHble onbIThl. O3HaKOMIIEHHE ¢ 00pa3liaMu MPOTYKTOB HerenepepadoTKH.

Pazgean 3. KUCJIOPOACOAEPKALNIUE OPTAHUYECKHWE COEIUHEHUSA (12 v)
Tema 6. CimpTol u GeHomnl (4 9)

OnHoatomHbIe MpeesibHble cUpThl. CTpoeHue MoJIeKyJl, pyHKIMOHAIbHAs Tpymna. BogopoaHas cBs3b.
N3omepus n HoMeHkIatypa. CBoiicTBa MeTaHoOIa (9TaHOIIA), TOJly4eHUE U IpuMeHeHne. Ou3nonornyeckoe

JEUCTBUE CIIUPTOB Ha OpraHu3M YeJI0BEKa.
MHoroaTomMHbIe CITUPTHI. DTUJICHTJINKOJIb, TJIMIEPHUH. CgoiicTBa, MPUMEHEHUE.
DeHOMBI. Crpoenue MOJIEKYJIBI denona. Bzanmuoe BIIMSIHUE aTOMOB

B MOJIEKyJie Ha Tpumepe MoJekyibl (enona. CpoiictBa. ToKCHYHOCTH (DEHOTA W €ro COCIUHECHHI.
IIpumenenne  ¢eHona. ['eHeTnueckas  cBs3b  CONUPTOB M (eHOma ¢ YIVIEBOAOPOAAMHU.
JlabopaTopuble ombIThbl. B3aumonelictBue ¢eHona ¢ OpOMHOI BOJIOM M pacTBOPOM THIPOKCHIA
HaTpusi. PacTBopeHme ramuepuHa B Boje. Peaknus rmmnepuHa ¢ rugpokcuaom  meau(ID).
Pacuernble 3axaun. PacyeTsl N0 XUMUYECKUM YPABHEHUSIM IIPU YCIOBUH, YTO OJAHO U3 PEArHpyrOLIUX
BEIIECTB J1aHO B U30BITKE.

Tema 7. Anbaeruibl, KeTOHbI, KApOOHOBbIE KHCJIOTHI (4 1)

Anpnerunpl. Kemonwvi. CtpoeHue Mmonekyda. @yHKIMOHaNbHAg rpynna. M3omepuss U HOMEHKJATypa.
dopmanbaerul W aneTalbJIeru/l; CBOWMCTBA, MOJY4YeHHE W TpPUMEHEHUue. Ayemon — npedcmasumens

KemoHO8. IIpumenenue.
OnHococTaBHbIE TpenenbHble KapOOHOBbIE KUCIOTHI. CTpoeHue Mosekyn. PyHKIMOHAJIbHAS TpYIIa.
N3omepus u HOMEHKJIaTypa. CaoiicTBa KapOOHOBBIX KHUCIIOT. [Ipumenenne.
Kpatkue CBEJICHUs 0 HEIpEACIIbHBIX KapOOHOBBIX KHUCJIOTaX.

'enernyeckass cBSi3b KAapOOHOBBIX KHCJIOT C JPYTMMH KJIacCaMU OPTraHWYEeCKUX COEIMHEHUH.

JlabopaTopHble omnbIThl. [lonmyuyeHue sTaHans OKHUCICHUEM J3TaHoJa. B3aumopelicTBue MeTaHams
(?TaHans) c aMMuadyHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcuaa meau(Il).

JdemMoHcTpanum. PactBopenue B aleToHe Pa3ITUYHBIX OpraHUYECKUX BEILECTB.

IIpakTuyeckasi padora. 3.«CBoiicTBa KAPOOHOBBIX KHCIIOT.



Pacuernble 3amaun. OmpenesieHHe MacCOBOW WM OOBEMHOM JOJM BBIXOAA MPOAYKTa PEAKIUU OT
TEOPETHUYECKU BO3ZMOXKHOTO.

Tema 8. Kupsbl. YriaeBoanl (4 4)

Kupsr. Haxoxnenue B MPUPOJIE. CaoiicTBa. [Ipumenenue.

Mowwue cpeocmea. Ilpasunra 6e3onacrHozo obpawenus co cpeocmeamu  ObIMOGOU  XUMUU.

I'moko3a. Ctpoenue monekyibl. CBolcTBa rtoko3bl. [Ipumenenne. Caxaposa. CBOMCTBA, MPUMEHEHHUE.

Kpaxman u 1memwnonio3a — MNpeacTaBUTENd MPUPOIHBIX MOJIUMEPOB. Peakius MOMMKOHACHCAINH.
®uznueckue M XUMHUeckue cBoiicTBa. Haxoxaenume B mnpupoxe. [lpuMeHenue. AneTaTHOE BOJIOKHO.

JlabopaTopHble ombITHI. PacTBOpUMOCTH >KHPOB, [IOKa3aTEJIbCTBO HMX HEMPEIEIbHOIO XapakrTepa,
oMmblIeHHWE  KHUpoB. CpaBHEHHME  CBOWMCTB  MbUIA M CHHTETUYECKMX  MOIOIIMX  CPEACTB.

B3aumopeiicteue rmmoko3sl ¢ rungpokcugom menu(Il). BzaumoneiicTBue TIOKO3BI ¢ aMMHUAYHBIM
pacTBOpOM OKCHJIa cepeopa(l).

B3anmopencTere caxapossl ¢ THAPOKCUAOM Kanblusa. B3aumoneicTBue kpaxmana ¢ Hogom. I'maponus
kpaxmana. O3HaKOMIIeHHE C 00pa3iaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH.

JleMoHcTpanuu. 3HAKOMCTBO C 00pa3iaMy MOIOIIMX U YUCTAIIUX CpeAcTB. M3yueHne HHCTPYKIIHUi 110
UX COCTaBY U IPUMEHEHUIO

IIpakTuyeckass padora. 4. PemeHue SKCIEpUMEHTANBHBIX 3a7a4 Ha IOJYYE€HHWE U PACIO3HABAHHE
OpraHUYEeCKUX BEUIECTB.

Paznen 4. ABOTCOAEPKAHIME OPTAHUYECKHUE COE/IUHEHUSA (4 1)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)

AMunbl. CrtpoeHue Monekyia. AmuHorpynmna. @Dusudyeckue W XHUMHUYECKHME CBOWCTBA. AHWIUH.
ColicTaa, IIPUMEHEHHUE.

AMuHOKkHMca0TBI. M3omepus u HomeHknarypa. CBoilcTBa. AMHHOKHCIOTBHI Kak aM@OTepHbIe
opraHuueckue coequHenus. [Ipumenenue.

JdemoncTtpanun. Okpacka TKaHM  aHWJIMHOBBIM  KpacuTeneM.  Jloka3aTenbCTBO — HalIM4us
(YHKIMOHAJIBHBIX IPYMIT B pACTBOPAX AMUHOKHCIIOT.

Tema 10. beaxu (2 1)

Bbeaku — npupoansie mnomumepbl. CoctaB U crpoeHue. dusmueckne U XUMHYECKHE CBOMCTBA.
IIpeBpamienne  OeaxkoB B OpraHusme.  YcCIOeXu B H3YYeHUM W CHUHTe3e  OEJKOB.

Xumus U 310poBbe uenoBeka. JlekapctBa. IIpoGiembl, CBA3aHHBIE ¢ MPUMEHEHUEM JIEKapCTBEHHBIX
[Ipenaparos.

JemoncTpanum. I{BeTHble peakiinu Ha Oeku (OMypeToBasi U KCAHTOIPOTEHMHOBAS PEaKIUN).
OO0pa3s1bl JIEKapCTBEHHBIX MPENapaToB U BUTAMHUHOB. OOpasiibl CPEICTB TUTUEHBI 1 KOCMETHUKH.

Pazgen 5. BBICOKOMOJIEKYJISAPHBIE COEIUHEHMUSA (3 1)
Tema 11. CunreTndeckue nojumepsl (3 4)

[lonsiTHe 0  BBICOKOMOJIEKYJSAPHBIX COeAMHEHUsX. [loaumepsl, TmoilydaeMble B  peaKLUsAX
nonumepuzaiu. Ctpoenune Mmoisekyis. [lomudtunen. IlomunponuneH. @euongopmanvoecuoHnvie cmoiusi.
CunreTnueckue Kay4yKH. Ctpoenue, CBOIICTBA, MOJTy4YEeHHUE u MPUMEHEHHE.
CuHTreTnueckue BOJIOKHA. Kamnpos. JlaBcaH.
Jemonctpanun. OOpa3npl IJ1aCTMAacC, CHUHTETUYECKUX KaydyKOB U CHHTETHUYECKHX BOJIOKOH.



11kanace 34 y/roa (1 4/Hen.)

TEOPETUYECKHUE OCHOBbI XUMHNH

Tema 1. Baxxueiinue XuMu4yecKue MOHATHS U 3aKOHBI (3 4)

AToM. XuMuyeckui SJIEMEHT. H3otomml. [IpocTeie U CIIO)KHBIE BEIECTBA.
3aKOH COXpaHEHHUS MacChl BEUIECTB, 3aKOH COXPAHEHUs M MPEBpAIICHUS SHEPrUU MPU XUMHUYECKHX
peakIusaX, 3aKOH IOCTOSIHCTBA cOCcTaBa. BeliecTBa MOJIEKYJIIPHOTO M HEMOJICKYJIIPHOTO CTPOSHHS.

Tema 2. Iepuoauveckuii 3aK0H ) | nepuoanyecKasi cucTeMa
XUMHUYECKHX 3JIEMEHTOB . U. MenneneeBa Ha OCHOBE
Y4YEHHUS O CTPOEHUH aTOMOB (4 1)

Amomnvie opbumanu, s-, p-, d- u f~onexmponvi. OCOOEHHOCTH pa3MEIICHHUS JICKTPOHOB 10 OPOUTAIIIM B
aToMax MalblXx M OOJbmUX TMepruoaoB. CBA3p NEPHOIUYECKOTO 3aKOHA W TEPUOJUYCCKON CHCTEMBI
XUMHYECKHX JJICMCHTOB C TEOpUEH CTPOCHHUS aToMOB. Kopomkuili u OnuHHbLIL BAPUAHMbBL MAOIUYbL
Xumuueckux anemenmos. Ilonoocenue 6 nepuoouyeckou cucmeme xumuveckux onemenmos J. M.
Menoeneesa 6000poda, J1aAHMAHOUOO8, AKMUHOUOO8 U UCKYCCMBEHHO NOJYVYEHHbIX  JIeMEHMO8.

BajeHTHOCTH U BaJIEHTHBIE BO3MOKHOCTH aTOMOB.

Hdemouncrpamun. [ICXD JIUM, Tabmuiel «JIEKTPOHHBIE 000JIOYKH aTOMOBY

Tema 3. Ctpoenue BeuiecTBa (5 )
Xumuveckass cBsi3b. MonHas cBs3b. Katuonbl u aHuoHbl. KOBaJIeHTHass HENOJspHAs CBS3b.

KoBasieHTHast monsipHasi CBA3b. DJIEKTPOOTPULATENBHOCTh. CTENeHb OKUCIEHUA. Meramnueckas CBS3b.
Bonoponnast cBsizb. [IpocTpaHcTBEHHOE CTpOCHUE MOJIEKYJT HEOPTaHWYECKUX M OPTraHUYECKUX BEIIECTB.

Tumnsl KPUCTAJUTMYECKHUX peLIeToK u CBOMCTBA BEILIECTB.
[IprurHbI MHOrOo0Opa3us BEIIECTB: U30MEPHS], TOMOJIOTHS, aJUIOTPOIUS, U30TOIHS.
Hucnepchuie cucmembl. Komnnounnnsie pacTBOPBL. 3omu, TEJIH.

I_leMOHCTpaIII/[I/l. MOI[GJ'H/I HOHHBIX, aTOMHBIX, MOJ'IeKy.]'ISIpHI)IX U MCTAJJINYCCKUX KpI/ICTaJ'IJ'H/ILIGCKI/IX
pemieTok. OOpa3ipl MUIIEBBIX, KOCMETUYECKUX, OMOIOTrMUECKUX U MEAMIIMHCKUX 307eil u reneil. Dddext
Tuagans. Monean MOJIEKYJT H30MEPOB, TOMOJIOTOB.

Tema 4. Xumnueckue peaxkuuu (7 1)
Knaccudpukanus  XUMUYECKHX  peakiuid B  HEOPraHUYeCKOW U OpPraHU4YecKOW  XUMUH.
CkopocTh peakiiuy, ee 3aBUCHUMOCTb OT pa3inydHbIX (pakTopos. KaTtanus u katanuzatopsl. O6paTuMocCTh
peakimii. Xumudeckoe paBHOBecwe. CMelleHHMEe paBHOBECHS NOJ JEHCTBHEM pa3lIU4HBIX (HPaKTOPOB.
[TpuHIMN Jle arense. [IpouzBoacTeo CEepHOU KHUCJIOTHI KOHTaKTHBIM CHocoOoM.
Onexrponutuyeckas auccouuanus. CunbHple M cradble 1eKTpoiuThl. Cpea BOIHBIX PacTBOPOB:
KHCJIasi, HeUTpaiabHasi, menovynas. Bomoponuslit mokaszarens (pH) pacTtBopa.
I'maponus OpraHUYECKUX u HEOPraHUYECKUX BEIIECTB
JdemoncTpaumnu. Pa3znuyHbple THIBI XMMHYECKHUX PEAKIUM, BHACOOIBITHI IO OPraHUYECKONW XHMUHU,
BuaeopuibM «OCHOBBI MOJIEKYIISPHO- KUHETUYECKON TEOPUIY.
JlabopaTopHbIe ONbIThI. 3aBUCUMOCTh CKOPOCTH PEAKLIMKM OT KOHIIEHTPALMH, TEMIIEPATypPbl, PUPOJIbI
pearupyromux BenlecTB, PasiiokeHne nepokcuaa BOAOpOAa B NMPUCYTCTBHM KaTaimszaTopa. OmnpeneneHue
Cpenbl pacTBopa c IIOMOLUIBIO YHUBEPCAIBLHOTO WHJIMKaTOopa.

HEOPI'AHUYECKASA XUMUA

Tema 5. Metanasl (7 1)



[TonoxeHrne MeTauIOB B MEPUOIUYECKON cUcTeMe XxuMudeckux 3neMeHToB JI. . MenaeneeBa. O0mue
CBOWCTBA METAJJIOB. DJEKTPOXUMHUYECKUH psl HampspkeHH MeTtayuioB. OOmme crocoObl MOMyYeHHS
MeTtaisioB. CrutaBbl. DJEKTPOJIU3 PacTBOPOB M paciuiaBoB. [loHstHe o kopposuu meramioB. CrocoOsl
3aIIUThHI oT KOPPO3UH.

O0630p MeTa/uIoB TJIaBHBIX MOATPYII (A-TpymHi) HNEPUOAMYECKON CHUCTEMbl XUMUYECKUX 3JIEMEHTOB.

O630p MertaiioB moOouHbIX moarpynn (b-rpymm) mepuoguueckoi CUCTEMbl XMMHYECKHX AJIEMEHTOB
(menp, UHK, KeJe30). Oxkcuppl u TUJIPOKCHIBI METAaJIJIOB.

JemouncTpanun. O3HaKOMIIEHHE C 00pa3iaMu METAJUIOB M UX COSAMHECHHUIA, CIUIABHI,

B3aMMO/ICIICTBIE METANIOB C KMCIOPOJIOM, KHCIOTaMHU, BOJIOH; 1I0Ka3aTeIbCTBO aM(pOTEPHOCTH ATFOMUHUS
U €ro rujpokcuia, oopaslbl MEIu, JKele3a, XpoMa, UX COSAUHEHM; B3aUMOJECHCTBUE MEIU M Kele3a C
KHCIIOPOJIOM; B3aUMOJICHCTBUE MEIM U XKelle3a C KUCIOTaMu (CepHas, COJIsIHAsI), MMOJIy4eHHUEe THIIPOKCHUIA
MeJ1, XpoMa, OKCHIa MEJIH;

B3aMMO/ICIICTBIE OKCHJIOB W THAPOKCHIOB METAIOB C KHUCIOTaMHU;  JOKAa3aTelIbCTBO aM(OTEPHOCTH
COCTUHEHU I Xpoma ().

Pacuernble 3amaun. PacueTsl Mo XMMHYECKUM ypaBHEHUSM, CBS3aHHBIE C MAacCOBOM JoJiel BbIXOZa
MPOJIYKTA PEAKIINH OT TEOPETUUECKH BO3MOXKHOTO.

Tema 6. Hemetannl (8 1)

O0630p cBoiicTB HemeTawioB. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA THUIHMYHBIX HEMETAJJIOB.
Oxcuznbl HEMETAUIOB M KHCIOPOACOAEPKAIME KUCIOTHl. BOJOpOIHBIE COEIMHEHMS HEMETalIOoB.
I'enernyeckas CBSI3b HEOPraHMYECKMX M OPraHUYECKUX BeELECTB. bbITOBas XMMHUYECKass T'PaMOTHOCTb

Jemoncrpanuu. OOpasusl HEMETAJIOB; MOJEIN KPUCTANIMUECKUX  PEIIEeTOK, anMasa, rpadura,
IIOJIyYeHHE aMMHaKa M XJIOPOBOJOPOJA, PAaCTBOPEHHE MX B BOJE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TuX BeulecTB. CoKMraHUE YIVISI M CEpbl B KUCJIOPOJE, OINpPEAEICHUE XHMUYECKUX CBOWCTB
IPOAYKTOB CrOpaHUs, B3aUMOJEHCTBUE KOHIl. CEpHOM, KOHII. U pa30aBI€HHOW a30THOM KHCJIOT C MEbIO,
BUJCOPHIBM «XHUMHUS BOKPYT HAC.

IIpakTukym. 1. Perenne skcriepuMeHTaNbHBIX 33/1a4 110 HEOPraHUYECKON XUMUH;

2. perieHue SKCIIepUMEHTATFHBIX 3a/1a4 TT0 OPTraHUYeCKON XUMHM;
3. moxy4eHue, coOupaHue U pacro3HaBaHUE Ta30B.



KanennapHo-remaTnyeckoe miianupoanue B 10 kiacce, 34 yacos (1 yac B HeJe/110), NPAKTHYECKHUX PadoT —4, KOHTPOJIbHBIX padoT - 2

Ne | Tema ypoka Komn- | Tun OO0s3arenpHble | XUMHUYECKUI XapakTepucTuka N3mepurenu J/3 Jata
m\n BO ypoka 3JIEMEHTBI SKCIIEPUMEHT OCHOBHBIX BHJIOB | (BH] npo-
ya- coJiepKaHus (o6opynoBaHue) JESITEJIbHOCTH YYCHHUKA | KOHTPOJIS) Bezle-
COB HUS
1 2 3 4 5 6 7 8 9 10
Paznen 1. Tema 1. TeopeTudyeckue 0CHOBbI OPpraHuveckoii xumuu (3 yaca)
1 [Ipeamer 1 YHUH3 TXC, ec | JleMoHcTpanuu: ®ponranbHas | § 1-2,¢ 10, | 1-as
OpraHuYeCcKOM SHaICHUC. Obpaser Hcnons3oBanue Gecena. ynp.1-12 HeJens
@ AM.byTnepoBa. | OpraHUYECKUX BEIIECTB
XUMUHU. P AJIEMEHTOB TMPUYUHHO-
OpMUPoSaHuUe Y MaTepHaioB.
OpeaHuquKoﬁ H.[apOCTep)KHCBI)IC CJICACTBCHHOI'O 144
xumuy xax nayky. | MOACTH MOJICKYJT | CTPYKTYpHO-
OpraHNYECKHX BEIIECTB.
OpraHnyecKue p 1 (yHKIIMOHAILHOTO
IInaBnenue,
BemecTsa. 00yTJIMBaHUE W TOPCHUE aHansa.
Opranuyeckas PactBoprMOCTH Hccnenoanue
XHMHSL. OpPraHMYECKHX BENIECTB | HECTOKHBIX PEaTbHBIX
Howmenkmnarypa. B BOAC€ M HEBOIHBIX |  ponapt "
ACTBOPHUTEIISAX .
I/ISOMepHﬂ’ E FaHI/IlzleCKI/IX BCIIICCTB 3aBUCUMOCTCH.
paauKan p m
2 DIIeKTPOHHAS 1 YUH3 Onextponnast | Aemouncrpanun: Obpscuenne Texyumit | § 3, ¢ 13, 2-as
(2) npupoaa npupoza ]_HaPOCTep)KHeBI)IG H3Yy4CHHBIX OompocC yup. 1-5 Heaes
XUMHUYECKUX XUMHYECKUX MOZCIH MOJICKYJI MOJIOXKECHUN Ha
CBSI3EU B CBS3€EH B Oprann4cCcKux CaMOCTOSTEJILHO
OpraHUYECKUX opranuyeckux | BEUCCTB. 10100paHHBIX
COEIUHEHUAX COCIMHEHMUX, KOHKPETHBIX MMPUMEpax
CIIOCOOKI €€
Onpenenenue
pa3pbiBa.
CYIIHOCTHBIX
3 Knaccudukanms 1 KV Knaccudukanust u JleMoHCTpauu: XapaKTCPUCTHK Texymnii § 4,3amaun B | 3-1
OpraHMYeCKHX HOMEHKJIATypa HU3y4aeMoro O0OBeKTa; orpoc, TeTpau Heens
CcoeIMHEeHHl OpraHHYeCKuX Obpasuer CaMOCTOSATENLHBIH




(3) | Pemenwue 3amau COE/IMHEHUH OpPraHUYeCKUX BENIECTB | BEIOOP KPUTEPHEB ISl | MUCHMEH.
Ha BBIBOJI Pacuernble ¥ MaTepuanoB. Mozieln | cpapHeHus, pabora 1o
XUMHYECKHUX 3ajatu. MOJICKYT OPraHMIECKUX | comocTaBaCHHMS, IM: A.M.
Gopmy M%i)e(zgﬁl:;;:ﬁ BCIICCTB. OLICHKH u | Pagenxuii,
(bopMyIbI AJITOpUTM pELICHUS KIaccHpuKanmn cp.4-5, 7-8
OpPraHM4YeCKOrO | 3373y, CIPaBOYHBIE 06BeKTOB
COETMHEHUS 110 Ta6IMIEL
Macce (00beMy)
IIPOJYKTOB
CrOpaHus
Pazpnen 2. YIJIEBOJOPOIbI (12 4)
Tema 2. IIpenenbHble yriieBoaopoasbl (aaKaHbl) - 3 yaca
1 Crpoenue KY Knaccudukamms JIO Ne 1. Hcnons3oBanue Texymuit | § 506, 4-ast
AJIKaHOB. U OPraHMYECKUX CocraBnenue AJIEMEHTOB MPUYMHHO- ompoc, ¢ 27, ynp. Hezens
@ I'oMonoruueckuit COEIMHEHU. MIAPOCTEPKHEBBIX CJICACTBCHHOIO U MHUCHM. 1-5, 7-11,
psL. ToMONOrHuecky | MOJENei MOeKyll | CTPyKTypHO- pa60Ta.n0 3anaun 1-3
Homenxknarypa u 1 pan, AIKaHOB (YHKIIMOHAIBHOTO A.I\/JI:.III:/; I'[eHK
U30MEepUs TOMOJIOTH. aHaJInA3a Ijis: wit , c1p.-6
CrpykrypHas . OIIpEAEIECHUs
H30MEPHUS. MIPUHAIIEKHOCTH
Crpoenue BELIECTB K Pa3IN4HbIM
AJIKaHOB. KJIacCcaM OpPraHu4eCcKuX
Homenxkiatypa COCIMHEHUN U
1 U30Mepus
HOMEHKIIATYpa o 00BSICHEHUS
MPUINHHO-3aBUCUMBIX
CBsI3ei
2 CaoiicTBa, KY O®uznueckne 1 | Jlemoncrpanum. B3peis Texymuit § 7-8,¢28 S-as
MOJIy4YeHHe U XUMHYECKUE CMECH METaHa C o XapaKTCPUCTUK OIIpocC. Vip.13-21 Helems
®) MIpUMEHEHNE CBOICTBA BO31yxoM. OTHOIICHHE U XUMUYECKUX samaqn 4-5
AJIKaHOB. ankaHoB. Peakims AJIKAHOB K KUCJIOTaM, CBOMCTBA
LuK10aIKaHbL. 3aMeIeHUs.. I1e109aM, pacTBOPY OpraHHYECKUX

ITonyuenue u

II€pMaHraHaTa Kajius 1




[IPUMEHEHUE OpoMHOI BoJe€. COEJTMHECHUM;
AJIKaHOB
Hcnonb3oBath
3 [TpaBuna Th V33 HccnenoBath IIpakTnyeckas IPHOOPETEHHBIC [IpakTnueck. | ¢ 28, 6-as
©) KauecTBeHHOE . CBOJCTBa padora Ne 1 SHAHWS M yMEHHS B pabora Nel | 3aaun 6, Hezest
olpeseseHne pFaHI/I‘IeCKI:IX OGopyroBaHue 1 MPAKTHUCCKO Odopmnenne | 7
yriepona, COCIMHCHUM, MATEpHATBI LIS ESITETBHOCTH H paboThL
OTpeAeNUTh UX .
BoOpoZia U KaueCTBeHHBIH HPaKTHICCKOU MMOBCEIHEBHOM KHU3HU
XJiopa B COCTAB. pabotel. MHCTpYyKIMK | jpq:
OpraHU4YeCKUX Tb. . 0OBSICHCHS
COCAMHCHUAX. XAMUYCCKHX SIBJICHUH,
MPOUCXOSIINX B
npupoje, ObITY U Ha
POU3BO/JICTBE;
. onpeeaeHus
BO3MOKHOCTH
MPOTEKAHUS
XUMHYECKHUX
IIPEBPALLECHNI B
pa3IMYHBIX YCIOBUSIX U
OIIEHKH UX
MOCTIEICTBUI
Tema 3. HenpeneabHble yriieBoaopoabl - 4 4
1 | AnxeHBL VUH3 | CtpoeHue JleMoHCcTpanum: OmnpeneysiTe: Texymuit | § 9 — 10, 7-as
;| Crpoenne, aJIKCHOB. Moen MoeKyI TPUHAIICKHOCTD orpoc, ymp. 2,6-9, | nemens
O I R — E(;L;[[;nornqecxu H30MEpOB 1 ii?cec(;t gp};zinnvf{qelfgx TTHCHM. zaf;qa 4,
psin, u30Mepus, Homenkmatypa, TOMOJIOTOB. COeIMHEHNIA, 1aBaTh UM pabota o
HOMEHKJIATypa. H3OMEpHS: HgBBaHHSI; JAM :
CaoiicTBa YIIepOoIHO# gB:;cc;ﬂ:: 3aBUCHMOCTE | A M Pajnenk
IIECTB OT UX .
AJIKEHOB M UX LenH, uii , crp. 13-

TTOJIOXKCHU A

COCTaBa U CTPOCHMUA,




MIPUMEHEHUE KpaTHOM CBA3H,
yuc-, mpamc-
usomepus.
XUMUYECKUE
CBOMCTBA:
peaxius
OKHCJICHUS,
MIPUCOETUHECHHUS.
[Ipumenenue
QJIKEHOB
2 | IIpaBuna Th. V33 ITonyuyenue IpakTnyeckas
o Honyuenne STHUIIEHA, paGora Ne 2.
® | srinena n M3YYCHHE €T0 O6opynoBanue u
HBYHetme ero CBOJCTB, MaTepHaIbl s
cBoHCTE CIOCOOBI PaKTUIECKON
coOupanus u pabotel. UHCTpYKLINN
pacrno3HaBaHUs Thb.
(kay. peakIum)
3 | [lonsaTue o Ky AnKagueHsl. JleMoHcTpanum:
AUCHOBBIX Crpoenue, Paznoxenue kayuyka
©) YTJIEBOA0POIAX. CBOWCTBA, MIpU HarpeBaHUU U
[Ipuponubi npuMenenne. | HCTIbITaHHE
Kay4yK. Tpupo s, POAYKTOB
. | paznoxeHus.
CHHTETHYECKHH | poo oo
KayHdyKH, 3HAKOMCTBO C
pesuHa, 500HHT. | oGpasiamy KaydyKoB
4 | ANKuHBIL KY Crtpoenue JleMoHCTpanum:
10 Crpoenue, areTUIcHA. [Tonyuenue
(10) TOMOJIOTUYECKU I I'omosnoru n aleTHIICHa
psz, M30MeEpus, M30MEPBI. KapOuIHbIM
HOMEHKJIATypa, Howmenknarypa. CHOCO6? M-
Bzaumopeiictere

CBOWCTBa U
MIPUMEHEHUE

duznueckue n
XUMHYECKHUE

aleTuJICHa C
pacTBOpOM

MPUPOTY XUMUUECKOMN
CBSI3W;

COCTABJSITh YPaBHEHUS
XUMHUYECKUX pPeaKiiuii,
OTpaKaIoIINX CB-Ba
OPraHUYECKUX BEIIECTB;
XapakTepu30BaTh
001IHe XUMHUICCKHE
CBOMCTBA OPraHUYECKUX
COCIMHEHUM;
HCMO0JIb30BaTh
MpHOOpETEeHHBIE 3HAHUS
" YMCHUA B
MPaKTUYECKON
EATCTLHOCTH U
MMOBCETHEBHOM JKU3HMU;
3HATh BaXHEHIIINE
BEIIeCTBA U MaTePHAIIBI
IUIs1 6€30TIacHOTO
oOpalieHus ¢ Toproyu-
MH 1 TOKCHIHBIMHU
BEIIIECTBAMH,
OPraHu30BaTh CBOIO

MO3HABATENHHYIO
JIesATeIbHOCTD (0T
MIOCTaHOBKH IIEJHU JI0
MOy YeHUs
PE3yIIbTaTOB):
NnepeBoANTh
WHPOPMAITUIO U3 TEKCTA
B TaONuIy,

YMeTh Pa3BepHYTO
000CHOBBIBAaThH
CYKACHUS, TPUBOIUTD
JIOKa3aTeNIbCTBa;

roToBUTH
KOMIIBIOTCPHBIC
MPE3CHTALIUU 110 TCMEC,
M0JIb30BaThCH

15

[pakTryeck. Wnpus. 8-as
pabota Ne2 3a/laHue: o] | Hemems
Odopmrenne | cooOmieHne 0
paboThI. Kay4yKe.
Texymmii § 11-12,c49 | 9-as
orpoc ymp.8, HeJes
3aaauu 1, 2
Texymwii § 13, ¢ 54- 10-as
ompoc, 55, ynp. HeJens
MUCHM. pad. 16,9,
o JIM: 3ajgauu 1, 3,
A M.Paneux cTp.55-56
u, crp. 15-




aleTuiIeHa. CBOJCTBA. MepMaHraHaTa Kajms | uHdopmauuei us qpyrux | 16
[TpuMeHenue 1 OpPOMHOM BOJIOM. HUCTOYHUKOB IS
I'openue aneTuneHa. | moAroToBKU KPaTKUX
COOOIICHHUIT
Tema 4. ApomaTnyeckne yriieBo0poasbl (apeHsl) - 2 yaca.
1 | Apensl. benson u YUH3 | Crpoenue eMOHCTPAIUN: OnpeneasaTn: Texymmii 14,15, ynp. | 1ll-as
b b
ero TOMOJIOTH OeH301a. Benson xak MPUHAIIC)KHOCTD onpoc, 4-6, c.66-67 | Henmens
(11) I/ISOMepI/IH u pacTBOPHUTEIND, BCIICCTB K pa3JIMdYHbIM pa60Ta C
HOMEHKJIaTypa. ropenue 6eH307a. KI1accaM OPTaHHIECKHX JIM:
dusnvecKkue u Orromenne 6ensona | COSHMHCHHH; A.M.Panenk
XAMUYCCKHE . 00BSICHATH 3aBUCHMOCTh N 24-
o K OpOMHOM BOJIE U o nu, CTp.
CBOUCTBA CBOUCTB B€HICCTB OT UX
Gensona pacTBopy COCTaBa M CTPOCHHUS, 25,
TIepMaHTraHaTa Kajiusi., | PHPOIY XHMHYECKOH Onenxa
OKHCIIEHHE TOTyoma. | o BhICTyILTCHIL
yorna. XapaKTepu30BaTh: 00y aroIHXCsI
00IIIHe XUMHUIECKUE
2 YOUC3 | O600muTh . Texyumit WunuBugyans | 12-as
['enernueckas i1 CnpaBouHbie CBOHCTBA OPrAHHIECKHX yIg JIMBU]TY.

(12) CBS3b 3HaHus 00 Ta6HI/IHI)I COGHHHeHHﬁ; O11pocC, HBIC 3aJaHUA HEACIA
ApOMATHIECKUX yIJIEBOJIOPO/IAX, COCTABISITD yPaBHEHHSI pabora ¢ 0 PEIICHUIO
YTIIEBOJIOPOJIOB C II0Ka3aTh POACTBO peaKIyii, OTpaXKaroIuX JAM: LEIOYEK
prrI/IMI/I HU3YUCHHBIX B3aMMOCBA3b Pa3JIMYHbIX AMPaHeHK MIpEeBpAIICHUNA

YTJIEBOJIOPOJIOB U KJ1accoB, wit, cTp. 25-
KjiaccaMu BO3MOKHOCTH HX YMeThb HCIOJb30BaTh 26
YIJIEBOAOPOIOB NpUOOpETEHHBIE 3HAHUS

MTOJTyYEHUS U3
HEOPraHMYECKUX
BEIIIECTB.
Pewienue 3anay Ha
HAXOXJICHUE
MOJIEKYIISIPHOM
(hopmybl
razoo0pa3Horo
YIJI€BOAOPO/IA 10
MIPOTYKTaM
CTOpaHHSL.

B IPaKTUYECKOMI
NIeSITEIbHOCTH U
IMOBCEHEBHOM KH3HU,
BLIIBUIaTh TUITOTE3EI,
JIOKa3bIBasl MX
MPaBUJIbHOCTD;
BJIAJETh PA3IUYHBIMU
(dhopMamMu yCTHOTO
MyOIMYHOTO
BBICTYIUICHUS;

3HATh Ba)KHEHIIINME
BellecTBa: O€H301II,
TOJIYOJL.




Tema 5. IlpupoaHbie HCTOYHUKH YIJI€BOA0POAOB -3 yaca.

1 | IIpuponHslii n VYUH3 | [TpupoaHbie
IIOIYTHEIE HCTOYHHUKHU
(13) He(TAHbIE Ta3kl, YTI1eBONOPONIOB,
UX COCTaB U TPUPOJHDIN a3
Y IOy THBIN
TpUMCHCHHC HEe(TSHBIE ra3bl
HE TOJIBKO
TOILJIMBO, HO U
UCTOYHHUK CBHIPbS
JUIS. XUMHYECKON
IIPOMBILIIEHHOC
TH
2 | Hedtb 1 YUH3 | CocraB u JIO Ne 2.
14 He(TENPOAYKTHI. cBoiictea He(TH, | O3HAKOMIIEHHE C
(14) CriocoOsl ¢buznyeckue u o0Opasuamu
nepepaboTku XHMHYCCKHE OpOAYKTOB
HedTH crocoObl iepe- | HeBTEnepepaboTKK
paGoTku Heprr | (KOJUTCKIHS).
—TIeperOHKa U
KPEKHUHT.
3 | KontponbHas VK BrisiBnenue
15 pabora Ne 1 o YV, crenenn
(15) TemMe WX YCBOCHMUS,
«YTIeBOAOPOIBD) MOJYYEHHBIX

MIpY U3yYECHUU
NAHHOU TEMBI

OO0BbsICHATDH CYLIHOCTh
XUMUYECKUX SIBJICHHH,
MIPOUCXO/ISIIUX B
pupo/ie, OBITY U Ha
MIPOM3BOJICTBE; OIICHKH
HX TOCJICICTBHIA;
SKOJIOTUYECKHU
TPaMOTHOTO TIOBEICHHUS B
OKpYyXarole cpee;
OIICHKH BIIUSHUS
XUM.3arpsI3HEHUS
OKpYXaloIllei cpenibl Ha
JKUBBIC OPTaHU3MBI;
Oe3omacHOro ooparie-
HUS C TOPIOYNMH U
TOKCHYHBIMH B-MH;
HAXOAUTh HYXXHYIO
nHGOPMAITUH 110 TEME B
HCTOYHHUKAX PAa3IAIHOTO
THIIA;

HCIO0Jb30BaTh
KOMITBIOTEPHBIC
TEXHOJOTHH 111 00pa-
0oTKH, Iepeaayu,
CHCTEMAaTHU3aI[HH
nH(pOpMAaITUH,
OLICHUBATH
00BEKTUBHO CBOU
y4eOHbIC JOCTUKCHHUIA;
YMeThb COOTHOCHUTH
NPUJIOKEHHBIE YCUIIUA
C MOJIYYCHHBIMHA
pe3yJibTaTaMu CBOEU
JESATEILHOCTH.

OneHka §16, ymp. 13-as
BgICTyHJ'IeHI/II/I 4,7, ¢.78, Henens
00yJaromuxcs

yHaont ctp.79,
3amaunl-3

Orenka IloaroroB. k 14-as
BBICTYIUICHHH | KOHTPOJBHOM | pemenns
oOyuaromuxcs, | padore,

paboTa ¢ 3aJ1aHUA B

yueOHukom | TCTpaiu.
§17, ymp.
10, ¢.78
KoHTtposbH. HE 33/1aHO 15-as
pabora HeJems
Ne 1




Pasznea 3. Kuciopoaocoaep:xkamue opranudeckue coeqnuneHus (12 yacon)
Tema Ne 6. CnimpTsl M (peHOJIBI - 4 yaca.

1 | OgaoaTtomubIe KY OIHOATOMHBIE
IpeaeibHbIE npe/iebHbIC
(16) CIUPTEL CIIUPTHI,
CtpoeHue, CrpocHue
cBOTCTBA, MOJIEKYJ, (GYHKL.
rpynna. Bogopoa-
HOMYHCHHE, Has CBA3b.
MIPUMEHEHHE Vsomepis u
HOMEHKJIaTypa.
CgoiicTBa
MeTaHoJIa
(aTanomna),
MOJy4YEeHUE U
IIPUMEHEHUE.
DU3HOIOTHYECKOE
JIEHCTBUE CIIUPTOB
Ha 4CJIOBCKa
2 | MHOroaTtoMHbIE KY Mmuoroaromubsie | JlemoHcTpaumnu:
CIIUPTBL. CIIUPTBL. JIO Ne 3
a7) OTUJIEHITINKOIID, OTHICHITINKONE, | PacTBOpeHHE
TITHIEPHH. TITHIICPHH. TJIMIIEpHHA B BOJIE.
7 CBolicTaa. Peakuums rimnepuna ¢
Croiictea, [Tpumenenue
MIPUMEHEHHE TUAPOKCUIOM MEJIH
(.
3 | Crpoenmue, KY DeHOITBI. JleMOHCTpAIUHA:
CBOWCTBA 1 Crtpoenue. JIO Ne 4
(18) MIPUMEHEHUE B3anmuoe B3anmonerictue
¢benona BIIMsHME aTOMOB | (eHoIa ¢ GpOMHOI
B MOJICKYJIC Ha BOJIOM U paCTBOPOM

YMeTb caMocTos-
TEJIBHO U MOTUBUPO-
BAHHO OPraHU30BbIBATH
CBOIO MO3HABATEIBbHYIO
JIeATEeTbHOCTH (OT
MHOCTAHOBKH II€JIH JI0
MOJYYECHUS U OUECHKHU
pe3yibTaTa).

3HATh Ba)KHEHIIIME
BeIIeCTBA: ATAHOII,
METAHOJI, TJIMLEPHH;
onpeneasith
MIPUHAJICKHOCTD
BENIECTB K PA3INYHBIM
KJIacCaM OPraHU4eCKHUX
COCJIMHCHU;
XapaKTepu3oBaTh
00IIIHE XUMUYECKHE
CBOWCTBA OPraHUYECKUX
COCIUHCHMHIA;

YMeThb 00bSICHATH
3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U
CTPOEHHUS;
HCII0JIL30BATEH
nprOOPETECHHBIC 3HAHUS
nu YMeHI/Iﬂ B
MIPAKTUYECKON
JEATENLHOCTH U
MIOBCEIHEBHOM XU3HU
COCTABJATDH YPaBHEHNUS
peaKiuii, OTPaKarOIINX
B3aUMOCBII3b paSJ’II/I‘IHBIX
KJIaCCOB;

BBLIIBHIATh TUIIOTE3HI,
BBLIIBHIATH TUIIOTE3LI

Texymmnii §20,21, 16-as
ompoc, ymp.14, ¢.88, | Hexens
pabora ¢ MHL,
YIeOHUKOM, Sanamms
crp.88, MMOATOTOBUTH
ynp-1, 37 cooOuieHus
Texymmii §22, yop. 4, | 1l7-as
orpoc, c.92 HeJens
OIIeHKa
BBICTYIICHUI
o0y4Jarommx.,
MTUCHM.
pabora o
IM: AM.
Panenxuii,
ctp. 29-30
Texyuui §23, 24, 18-as
orpoc ymp. 3,4,6, | Hexeus
c.98




npumepe GpeHora

TUAPOKCH/Ia HATPHSL.

JOKa3bIBasg UX
IIPaBUJIBHOCTbD,

4 | I'eneTnueckas YOUC3 | I'enetnueckas BJIaJIeTh Pa3JINYHBIMU Texymmit c.92,3amauya | 19-as
CBSI3b CITUPTOB U CBA3b CIIUPTOB U CbOpMaMI/I YCTHOTO orpoc, l HeIeNs
(19) (enona c My OIMYHOTO aGoTa ¢
dbeHoa ¢ ) p
YIJICBOJOPOAAMH. BBICTYIUICHUA, yae 6HI/IKOM
yriesoaoporamu Perrenue 3HATh BaXHEHIIINE 08
cTp.
Pemenue 3agau pacyeTHbIX 33724 BEIIIECTBA: METAHOI, 7p IEM
up.7, ¢ :
0 XMMHYECKHM 110 XHMHICCKIM 3TaHOJ, NIMLEPHH, yup- 1,
YPaBHEHHSIM TIPH deHou; AM.
YpaBHEHUSM MPHU CTOBHIL 9TO ’ .
y ’ co6monars TH, Panenkunii,
yCIIOBUH, YTO OJTHO U3
FE— IPaBUIBHO ctp. 31-32
OJIHO U3 BEIIIECTB
i 61H ECHICCTB a0 B o0pamarscs ¢
B35TO B U30BITKE
A3GBITKE. peaKkTHUBaMH U
1a00pPaTOPHBIM
000pyAOBaHUEM.
Tema 7. AiibJiernjibl, KETOHBI, KAPOOHOBBIE KHCJIOTHI - 4 yaca
1 | KapOGoHunbHbIE VYUH3 | Anpaeruisl. JleMoHCTpanum: Opranun3oBbIBaTh Texymuii §25, 26, 20-as
COCMHEHUS — Ketonsr. PactBopeHnue B CaMOCTOATENILHO U ompoc, ymp.10, HeJIeNs
20
( ) AJIbACTUABI U CTpOGHI/Ie alleTOHE Pa3JIUYHbIX MOTHUBHPOBAHHO CBOIO pa60Ta c 3aaaya 1,
KeMOHbL. MOJIEKYJI. OpraHHYEeCKHX IIO3HABATEIIbHYIO yueGHUKOM c.106,
CaoiicTBa 1 OyHKIIMOHAJIbHA BeIECTB JIeATeTLHOCTH (OT 105 COOOIIeHUS
Tp.
IIpUMEHEHHE s TpyImma. 110 Ne5 MOCTAHOBKH 1I€JIH J10 c1p ’ 0
b W3zomepus u ) MOJTY4EHHSI U OI[CHKU ymp.1,3,4 | kap6onoBbIx
ACTHAOB. [Tonydenue sTanans
HOMEHKJIaTypa. y pe3ynbTara). KHCJI0TaX
dopManbaerua OKHCHG.;I?)GJ“:‘:’?HOH& onpeneasiTh
[1]
U aleTalbACTUI: B n MIPUHAJIE)KHOCTh
CBOMCTBA, 3aMMOJCHCTBUC BEILECTB K Pa3JIMYHbIM
MOJIy4YEHHUE, MeTanans (STaHai) ¢ KJIacCaM OpTraHUYeCKHX
IIPUMEHEHHUE. aMMHATHBIM COETMHEHU;
AnieToH- p aCTBO%OM OIKCHHa 00BbSICHSIITh 3aBHCH-
MpeACTaBUTEIh cepebpa (1) n MOCTH CBOMCTB B - B OT
KETOHOB. r HHpOKCIIima Menu HX COCTaBa 1
[Ipumenenne Q)] CTPOCHHSI, PUPOTY

XUMHUYECKOH CB3U,




2 | KapboHOBBIC KY OIHOOCHOBHEBIE
(21) KHCJIOTHI. peneabHbIe
Iomysenne, KapOOHOBbIC
CBOWCTBA U
KHCJIOTHI.
KHCIIOT
Crpoenue
MOJIEKYI.
OyHKIIMOHAJIbHA
s rpynmna.
Hzomepus u
HOMEHKJIATypa.
CsaoiicTBa
KapOOHOBBIX
KHCJIOT.
[Ipumenenue.
Kpatkue
CBEICHHUS O
HenpeaeIbHbIX
KapOOHOBBIX
KHCJIO0Tax
3 | [IpaBuna Tb. V33 Hccnenosars IpakTnyeckas
«CmolicTBa CBOWCTBA paGora Ne 3.
(22) KapOOHOBBIX KapOOHOBBIX ObopynoBanue u
KUCIIOT» . KHeIoT, Matepuabl st
O0YCJIOBJICHHBIC HpaKTquCKOﬁ
HaJIMYHUEM HOHA
pabotel. UHCTpYyKLINHN
BOJIOPOJIA U TE
KapOOKCHIIbHOU '
TPYIIIBL.
4 | Tenernueckas YOUC3 | I'enetnueckas
CBSI3b CBSI3b
(23)
KapOOHOBBIX KapOOHOBBIX
KHCJIOT C KHCJIOT C
IPYTUMHA JIPYTHMH
KJIaccaMM KJIaccaMu

COCTABJIATH
ypaBHEHUS
XUMHUYECKUX PEAKIUH;
HCI0JIb30BaTh
AJIEMEHTHI TPUIMHHO-
CIICJICTBCHHOI'O U
CTPYKTYpHO-
(YHKIMOHATILHOTO
aHaJIM3a I
onpeeaeHus
CYIIHOCTHBIX
XapaKTEPUCTHUK
M3y4aeMOro 0ObeKTa;
MYJIbTUMEIUIHHBIX
pPECYpCOB U
KOMITHIOTEPHBIX
TEXHOJOTUHN IS
00paboTKu, nmepenayu,
CHCTEMAaTH3alM1
uH(popMaluuy,
co3maHus 0a3
pe3yIbTaTOB
MMO3HABATECILHON B
MPaKTUYECKOU

eI TeIIbHOCTH

yMeTb UCIOJIb30BaTh
pHOOpEeTEHHbBIE
3HaHUS U YMCHUS B
[IPaKTUYECKOU
JIeATEIIbHOCTH U
IMOBCEAHEBHOM KU3HU
COBEPILIEHCTBOBATH
YMEHUS BBIIOTHEHUS
XHMHYECKOTO
AKCIIEPUMEHTA C
COOJTI0ICHUEM TTPABHIT
Thb.

Texymmit
orpoc,
OLICHKA
BBICTYILL.
oOyyaror,
MTUCHM.
pabora 1o
AM: A.M.
Panmenkuit,
ctp. 29-30,
pabora ¢
Y4EeOHHUKOM,
ctp.117,

ymp.8

§27, 28,
ymp.5,7,16,
c.117

21-as
HeeNs

IIpakTHueck.
pabota Ne 3
Odopmnenue
paboThI.

3amanue B
TeTpaau

22-as
Henens

Texymun
orpoc,
pabora c
Y4eOHHKOM
ymp.17a, c.1
pabora 1o

§27, 28,
ctp. 116
(cxema),
ymp.176,
c.118

23-as
HEnels




OpraHNU4YeCKHUX OpraHNYEeCKHUX nepeBoAUTH JAM: A.M.
COCJIMHEHUH. COEJIMHEHU ! HH(OPMAIIUIO U3 Panenxwnit,
Pemenwne 3agau Pemenne 3agau TeKcTa B TabIHILy; ctp. 37-38.
Ha OIpeJieIeHre
PeA Ha ONPCICICHUE BJIA/IETH PA3JIUNYHBIMU
MAacCOBOM /101 >
A MacCOBOU O0JIU (bOpMaMI/I YCTHOT'O
BBIXO/a
BBIXOJ1a myOJIMYIHOTO
NpoaykTa OT BBICTYILJICHHUS;
TCOpCTHHCCKH uporylna o1 pemiaTthb paC‘IéTHBIe
BO3MOYKHOL'O TEOPETHUUECKHU
3a/1a4H;
BO3MOXHOTO
BbIJIBUTaTh TUITIOTE3bI
Y JIOKa3bIBATh
MPaBUILHOCTh
paccyXJIeHHM.
Tema 8. Kupsl. YriaeBoas - 4 yaca.
1 | Cnoxneie VUH3 | Cnoxnble 5¢upsl, | JleMOHCTpanuu: Opranu3oBbIBaTh Texymmit | §30.31, 24-as
3¢upsL. XKupsl Kupbr. 3HaKOMCTBO € CaMOCTOATEJILHO U orpoc, ynp.3,7, HeeNs
(24) Haxosxienune B o0pasiamMu MOIOIIUX | MOTUBHUPOBAHHO CBOIO OIlEHKa c.128
IpupoIe. Y YUCTSIINX CPEACTB. | MMO3HABATEIbHYIO BBICTYIUICHUH
CRojicTBa. Nzyuenue JeATeTLHOCTH (OT 00y4Yaronux.,
TpumMeHenHe. MHCTPYKIUHI MO UX MOCTAHOBKH 1I€JIH J10 pa6ota ¢
XyMHS B COCTaBy H MOJTYYEHUS U OLICHKHU yUeBHIKOM
HOBCEIHEBHOM FI%/I‘#:HGHHIO pe3yJ‘IBTaTa). crp.128,
o .
Ku3HA. Morore B OnpeaeIsITh ymp.3
MPUHAIJIC)KHOCTh
W HCTSIIIE PactBOpuMOCTB PHUHAJICIKHOC
JKUPOB, JIOK-BO UX BEIIIECTB K Pa3JIMUYHBIM
cpeacTna.
HEIpPEAeIbHOrO KJIacCaM OpPraHUYeCcKUX
IIpaBuna Tb co Ny
XapakTepa, OMbUICHHE | COCTIUHEHHH,
TBaMU
epedc . JKUPOB. 00BbSICHSIITh 3aBHCH-
ObITOBOMH XHMIH. JJIO Ne 8 MOCTb CBOMCTB B - B OT

CpaBHeHUE CBOWCTB
MbLJIa ¥ CHHTETHYC-
CKHX MOIOIIIUX
CpPEJICTB.

UX COCTaBa "
CTpOEHHUS, IPUPOY
XUMHUYECKOH CBS3U;
COCTABJISITh
ypaBHEHHUS




2 | Yruesonsl. YUH3 | 'moko3a. JdemoHcTpauuu:
['mroko3a. Crpoenue JIO Ne9
(25) Onurocaxapupl. MOJICKYJIBI. B3aumoneiictBue
Caxapo3a CaoiicTBa TIIOKO3EI €
TJTFOKO3BI. TUAPOKCHIOM
IIpumeHenue. meau(Il), c
Caxapo3a. aMMHAYHBIM
CaolicTBa, pPacTBOPOM OKCHJIa
MIPUMCHCHHE cepeopa(l).
JO Ne 10
Bzaumoneiictue
caxaposbl ¢
TUIPOKCUIOM KaJIbLIUSL.
3 | Kpaxmain u VYUH3 | Kpaxman u JdemoHcTpaumuu:
HEJUTI0JI03a LIEJITI0JI03a — JIO Ne 11.
(26) NPEACTaBUTCIIN | B3auMOIeCTBUE
HPHPO/HBIX Kpaxmaina ¢ HomoM.
TOTMMEPOB. IMuaponus kpaxmana.
Peaknuu
MOJIMKOH ICHCAI] JIO Ne 12.
wu. Ousnueckue | KOMIEKIMH.
U XUMHUYECKUE O3HaKOMJICHHE C
CBOWCTBA. oOpasiamu
Haxoxnenue B PUPOTHBIX U
HPHPOJIE. HCKYCCTBEHHBIX
IIpumeHeHnue. BOJIOKOH.
AtnietaTHOE
BOJIOKHO.
4 | TlpaBuna Th. Vv33 Wnentudukanms IpakTHyeckas
«Pemenne OpPraHUYCCKUX padora Ne 4.
(27) | skcnepumenTans COEIMHEHHI OGopynoBaHHe H

HBIX 33/1a4 Ha
MOJy4YECHUE U
pacno3HaBaHue
OpraHNU4YeCKHUX
BEILIECTBY»

MaTepUabl IS
[IPaKTUYECKON
pabotbl. UHCTpyKIIMH
Tb.

XUMHUYECKUX PEAKIUK;
HCIO0JIb30BATH
AJIEMEHTBI IPUYUHHO-
CJIEICTBEHHOT'O U
CTPYKTYpHO-
(YHKIMOHATILHOTO
aHanu3a Jis
OIpeIeIcHUs
CYIIIHOCTHBIX
XapaKTEPUCTUK
M3y4aeMoro o0beKTa;
nepeaaBaTh COICPIKAHUS
WH(POPMAITUH aJ]eKBaTHO
MOCTAaBJICHHON LENH
(cxato, MOHO,
BBIOOPOYHO).

YMeTb UCII0JIb30BaTh
IpUOOpETEHHbBIE
3HaHUS U YMEHUS B
IIPaKTUYECKON
JIEATENbHOCTH U
MOBCEJIHEBHOW KU3HU
COBEPLICHCTBOBATH
YMEHHUS BBITTOJTHEHHUS
XUMHUYECKOTO
AKCIEPUMEHTA C
CO0JTI0/IEHHEM TIPaBUI
Th.

NnepeBoAUTh
uH(pOpMaLIHIO U3
TeKcTa B TaOIUILy;
3HATH BaKHEUIINE
BEILIECTBA MbLJA,
3¢upBbl, TIIOKO3Y,
caxapo3y, Kpaxmail,
LEJUTI0I03Y

Texymuit
orpoc,
OLIEHKA

BBICTYIUICHUN
oOyJaronmx.,
pabora ¢
YIeOHUKOM
cTp.146
ynp.10,11

§32,33,
ymp.6,8,
c.146

25-as
HeeNs

Texymui
orpoc,
OLICHKA

BBICTYIUICHUI
oOyJaronmx.,
MUCHM.
pabora 10
Y4eOHUKY.

§33,34,
ymp.16,
c.146

26-as
Henens

[IpaxTHueck.
pabora Ne4
Odopmnenue
paboThI.

27-as
HeIeNs




Pa3nen 4. A3zoTocoaep:kaiiue oprannyeckne coexnuenus (4 yaca)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI -2 Yyaca.

1 | AmuHsL YUH3 | AMUHBI. JleMoHcTpanuu: OnpeneasaTb Texymuit §36, ynp.5,9, | 28-aa
28 Crpoenue n Crpoenue Oxpacka TKaHH NPUHAUIC)KHOCTD Ompoc, c.157 HEneIst
(28) CBOICTBA. MOJIEKYIL. AHWJIMHOBBIM BIIECTB K PAsIHYHBIM | paboTa ¢
AHWIMH — AmuHoOrpymmna. KpacuTeJIEM. KJIaccam OpraHuicCKux yueonuKom
COCIMHEHU M ymp.5.9,
IIPEJCTaBUTEIb dusnueckue u 157
apOMaTUYECKUX XUMHUYECKHE 3HATH XUMHYECKUE
4MHHOB CBOHCTBA. CBOICTBA OCHOBHBIX
AHUIIHH. KJIACCOB OPTaHUYECKUX
Caoiictsa, COEMHEHHI;
IIPUMEHEHHE.
AneratHoe yYMeTb UCIIOJIb30BaTh
BOJIOKHO npruoOpeTeHHbIe
3HaHUS U YMEHUs B
2 | AMHHOKHCIIOTHI. KY AMUHOKHUCIIOTBI. JleMoHCTpanum: IIPAKTHYECKOI Texymni §37, ynp.14, | 29-as
29 H3omepus, H3omepus u Jloka3arenbCcTBo JEATEIbHOCTH U Orpoc, c.157, HeemA
(29) HOMEHKJIATypa. HOMEHKJIATypa. HaTMIHsI noBceHeBHOI sku3nn | PaboTa mo 3amaya 1,
CaoiicTBa 1 CsolicTBa. (YHKIMOHATIBHBIX Ig\;[ ,uel?ni\ﬁﬁ cTp.158
IpUMEHEHHE AMUHOKHCIOTHI IPYII B pacTBOPAx c1p.52 _53:
Kak amgorep. AMUHOKHUCIIOT. '
OpraHu4ecKue
COEMHEHMUSL.
[IpumeHenue
Tema 10. beakn -2 yaca
1 | benku — KY benxu — Jemoncrpanuu: 3Hare BaXHEHIINE Texymmit | §38, ymp.1- 30-as
IPUPOJIHBIC IPHPOIHBIE JIONe 13 BeILlECTBA OEJIKH; onpoc 5,c.162 Heiest
(30) MOTHMepEL. TTOMHMEpBL. L{BeTHBIE peaky HA | XUMHYECKUE CBOCTBA HOJIrOTOBUTh
Cocras, Cocras, Oenku (buyperoBasi 1 | OCHOBHBIX KJIACCOB coo01eHus
CTPYKTYDA, CTPYKTYDA, KCaHTONPOTEMHOBAS). SEZZEE:Ie{;Ig;IX
CBOICTBa OEJKOB CBONCTBA. 06 bSICHSITE
Ycnexu B 3aBHCHMOCTb CBOWCTB




MOJTyYCHHUH U BEIIECTB OT MX COCTaBa
cUHTe3¢e OeJIKOB. 1 CTPOCHHUA;
2 | Xumus u VYUH3 | Xpuvms u JleMoOHCTpAIIUM: YMETD HCIIOJIB30BATh Texymmii §41, 31-as
(31) | HOPOERE 30POBbE. O6pa3iibl MpHOGpETEHHEIS ompoc, OJATOTOBHUTH | HEaCIs
YeNoBeKa. TlexapcTsa, JIEKapCTBEHHBIX SHAHHA T yMCHHA B OLeHKA | coobmenus
(bepMeHTBI, npemnaparoB 1 MPAKTUYCCKOU BBICTYIJICHUUN IO TeMme
BHUTAMHWHOB. JICATCIbHOCTH U 06yqa101111/1x.,
BITTAMIHEL, Ob6pasupr cpesicTs HOBCETHEBHOM KU3HU
T'OpMOHE, TUTUCHBI U OLEHMBATH 11
MHHCPaIIbHDIC KOCMETUKHU. KOPPEKTHPOBATL CBOC
BOJIBIL. MOBEICHHE B
Hpobiemsl, OKpYKarolIeii cpene,
CBSI3aHHBIC C BBINIOJIHSATH B
MPUMEHEHUEM NPaKTHIECKON
JIEKapCTBEHHBIX ACATCIBHOCTH U B
penapaTos. MOBCEHEBHOM KU3HU
HKOJIOTHYECKUX
TpeOoBaHU
Pa3znes 5. BoicokoMouieKkyJIsipHbIe coenHenns (3uaca)
Tema 11. CunTeTHYECKHE MOJUMEPHI - 34aca
1 | Ionstue o VHH3 [MousTHS O Hemoncrpanuu: | Onpenensith: Texymui crp.185, 32-as
BBICOKOMOJIEKYJISIP Beicokomouekys1 | OOpasibl IacTMace, | MpUHAIERHOCTD OMpOC, OIICHKA | MPaKTHY. | Hejess
(32) | yerx COCIMHECHHUSX. SPHBIX CHUHTETUYECKUX BEIIECTB K pa3INYHBIM BBICTYIIJICHUI pab.
ITlmacTMaccel U COETIMHEHHSAX. Kay1yKOB Kj1acCaM Op}:&HH‘ICCKHX o6yqa}()1]_[p1x.,
BOJIOKHA. Crpoere Y CHHTETHYECKUX COCIMHEHU,
BOJIOKOH 3HATh XUMUYECKHE
MOJICKYJL. CBOICTBa OCHOBHBIX
HonuaTHiIeH. KJIaCCOB OPraHMYC€CKUX
[Tonunponumnex. COCIUHCHUI,
CHHTETHYECKIE yMeThb UCII0JIb30BaTh
BOTOKHA. pHUOOpETEHHbBIE
3HAHMS ¥ YMEHHUS B
2 | Urtorosas YK VPpOK KOHTpOJIS, MPaKTHIECKOH Kourponbhass | 3amanue B | 33-as
JeSITETIbHOCTH,




(33)

KOHTpOJIbHast Ne
2 pabota 1o
TeMaM
«Kucnopoanconep
Kallue OpraHuy.
COCIMHECHUS,
«A3oTcoaepxang
1€ OpraHuYecKue
COETUHEHUS

OIICHKH B
KOppEKIUU
3HAHUH
ydaluxcs

(34)

OO6o6menue
3HaHUM 110 KypCy
OpraHUYeCcKOi
XUMHUMH.
Opranunueckas
XUMUSI, YETTOBEK U
npupoa

Ky

OI€HUBAThb CBOHU

y4eOHBIC JOCTUKCHHH,

COOTHOCHTH

MMPUIIOKCHHBIC YCHUIINA

C IMOJIy4YCHHBIMU

pe3yJibTaTaMu CBOEH

JACATCIIbBHOCTH

COBECPIICHCTBOBATH
YMCEHUA BBIIIOJTHCHU A

XHMHUYECCKOI'O
OKCIICpUMCHTA C

cOOJII0ICHUEM TPaBUII

Tb.

pabota Ne 2 TETpaad | Heaews
He 3anano 34
Hezes




KanennapHo-rematuueckoe mianupoBanue B 11 kiacce, 34 yacon (1 yac B He/le/110), MPAKTHYECKHX PadoT —3, KOHTPOJIbHBIX padoT - 3

Ne Tema ypoka | Kom- | Tun Obs3arenbHbIe XUMHUYECKUI XapakTepucTuka N3mepurenn /3 Jata
m\n BO | ypoka AJIEMEHTBI IKCIIEPUMEHT OCHOBHBIX BHJIOB (Bua 1po-
ya- co/iepxKaHus (obopynoBaHue) NeSATETbHOCTH KOHTPOJIsS) Bele-
COB YUYCHHKA HUsl
1 2 3 4 5 6 7 8 9 10
Tema 1. BaxxHeiimmne xXumMu4ecKre MOHATHS M 3AKOHBI -3 4
1 | Atom. 1 | KV Atom. HU3oTorm. JleMoHCcTpanum: HUcnoan3oBath ®pontaneH | § 1, 1-as
. XUMHYECKHH XUMIYeCKIi [1C; nmakat 3JIEMEHTHI PUYUHHO- as 6ecema | ynp. 1-3, He et
( ) DJICMCHT. 3IIEMEHT, IIPOCTOE «K_]]accp[(byn(aup[;{ CJIICACTBCHHOI'O C. 7,
. aHaM3a Jis
M3oTonkl. BEILIECTBO, BEIIECTBY; 6 pit 3aIliuCHu B
00BSCHEHUS! OCHOBHBIX
[Ipocteie OKCHJIBL, BUICO(GUIEM ) TETpaIu
CJIO’KHEIE 3aKOHOB,
TUAPOKCUJIBI «XNMHUYECKHUE
BEII[ECTBA
(OCHOBaHUS U DJIEMEHTBDY 3HATb OCHOBHBIC
KHCJIOTHI), COJIU Teopun XUMHH,
NPOBOAUTH CaMoO- =
2 | 3akoH coxpaHeHUs 1 |KY BewiecTBo. e€MOHCTPALINM: . Texyuuit 2, ctp.5-6 2 —as
P o A pat CTOSITEJILHBIN ITOUCK ym 3 2, c1p ’
MaccChl BE€HIICCTB o -
) LICCTB, XuMuyeckast XHMIYECKOi orpoc, ymp.4-6, HeIems
3aKOH COXpPaHCHHUA
p peaknuda I I/IH(bOpMaLII/H/I; pa60Ta C CTp.7
Y MIpeBpalleHHs pe3cHTalNA
y4eOHUKOM,
JHEPIrUuu 1nmpu HCIMOJIB30BaTh
priarip CHO.IL30 cTp.5-6
XUMHYECKHX IPUOOpPETEHHBIE 3HA-
peaxuusx HUS JJ11 KpUTHIECKON
OIIEHKH JTOCTOBEPHOCTH
3 | 3axon 1 |KY 3aKOH NOCTOSHCT- | JIeMOHCTpAUMM: | XUMHYECKOMH Texymmit § 2, cTp.6, 3
HOCTOSIHCTBA Ba COCTaBa, uHpopManuy, ompoc, ynp.7, Helels
(3) COCTaBa BEIECTB. XUMHUYECKas MOCTYIAOLIEN U3 pa60Ta Y 3amaum 1,2
bt
Bemecrna bopmyna, Hpesenrauus Pa3HBIX HCTOYHHKOB; y4eOHUKOM c1p.7
MOJICKYJISIPHOTO H pacy€Tsl o MUCHM. CaM. )
CTAaHABJIUBATH .
HEMOJICKYJISIPHOTO opmymam y N o ¢ IM: AM.
npocTeime GopMyIThI i
CTpOEHUS p pMy Panernkui,
BEIIIECTB 110 MaCCOBBIM ctp. 9

JOJIAM 2JICMCHTOB




Tema 2. [lepuoanyeckuii 3aK0H U NepUOANYECKAsA cUCTeMa XuMUdeckux djieMmeHToB /[. 1. MeHe/ieeBa Ha OCHOBE

Yue€Hus 0 CTPOCHNH aTOMOB - 4 q

1 [Tepronnyeckmii KY | I3 ullC, crpykrypa JdemMoHcTpamum:
3aKOH M IICXD. [ICXD UM
4) ITepuonnueckas ITpuunna
cucremMa HNEPUOJUYHOCTH B
XUMUYECKUX W3MEHEHUH CBOMCTB XUM.
anemenTos J[.H. aneMeHTOB. Ilepuonsl u
Menpeneesa. rpynmsl. [13 u ctpoenune
3aKOHOMEPHOCTH B aroma. CoBpeMEHHOE
U3MCHCHNU IIOHATHE O XUMHNYECCKOM
CBOICTB anemenTe. CoBpeMeHHas
XUMUYECKUX ¢dopmymuposka I13.
3JIEMEHTOB [Ipuunna
MEPUOJUIHOCTHU B
HW3MEHEHUH CBOMCTB
XUMHAYECKHX IEMEHTOB.
2-3 | Crpoenue KY | AromHsle opOuTamm. JdemoHncTpauum:
3JIEKTPOHHBIX DJIeKTpOHHas KJjac- [ICX5 UM,
(5- | o6omn0uex atomos cHHKALNS HTCMEHTOB TaOJIHIIBI
6) | xuvmueckix OcoOEeHHOCTH CTPOCHUS CONEKTDOHHELE
3JIEKTPOHHBIX 000JI0YECK p
SJICMCHTOB aTOMOB. DJIEKTpOHHAs 0005104KH
000IJ10YKa. ATOMOB))
DHepreTUIecKuit
ypoBeHb. OpOuTtanu.
Pacnpenenenue
3JIEKTPOHOB I10
OHEPTETUYCCKUM
YPOBHSIM U OpOHUTAIISIM.
DNeKTpOHHAas
KOH(UTYypamus aTomMa
4 | BaneHTHOCTb. KY CreneHp okuciaeHuss u | JleMoncTrpanum:
BanenTHbie BaJICHTHEIC [ICX3 UM
(7) | BosmosxmocTH 1 BO3MOKHOCTH TaOTHIIBI
pasMeEphl aTOMOB XUMHAUECKUX «OIEKTPOHHBIE
XUMUYECKUX 5EMEHTOB, 00OTOUKH

Haxonuts
HEOOXOTUMYTO
nHpopManuo B
HUCTOYHUKAX PA3HOTO
THUIIA,

nepeBoANTH
nH(pOpMaLIHIO U3
OHOM 3HAKOBOU
CUCTEMBI B IpYTYIO (U3
TaOJMIIBI B TEKCT).

O00BSICHATDH 3aKOHBI
JOHUAJICKTUKU HA
npuMepe Ha
KOHKPETHBIX IIpUMeEpax
I1C;

3HATh OCHOBHOH 3aKOH
XUMUHU -
HepI/IOJ_'[I/I‘{eCKI/Iﬁ 3aKOH;

XapaKTepu3oBaTh
3JICMCHTBI MaJIbIX
MEPUOJOB I10 UX
mosoxxennto B I1C;

¢popmyaupoBaTh cBOM
MHUPOBO33PEHUYECKUE
B3TJISAIBI;

CPaBHUBATDH
AJIEMEHTBI MAJIBIX U

OOJBIITNX MTEPUOJIOB,

Tekymmit
orpoc,
paborta mo
y4eOHUKY,
cTp.22,
ymp.1-3

3amanue B
TeTpaau.

4 —ag
Henelst

Texymmn
orpoc,
MTUCHM. CaM.
pab. mo I1IC,
pabora 1o
y4eOHUKY,
cTp.22,
ynp.4

[Tucem.
pabota 1o
JIM: AM.
Panenxuii,

cTp.5-6

§ 3-4,
cTp.22,
ynp.5-7,
3ajaya 1.

5,6 —as
HeOEeIs

Texymmi
orpoc,
MTUCHM.

pabota o

JAM: A.M.

§5,
cTp.22,
ynp.11-17,

7 —as
Henes




3JIEMEHTOB BO30YXICHHOE aTOMOBY, Panmenkuit,
COCTOSIHHE aTOMa. cTp.6-8
Tema 3. CTpoeHue Bemecrsa - S 4
1 | Xumuueckas YK XuMHUYECKas CBS3b. JdemoncTpauusi: | 3HATH TIOHATUSA Texymuit § 6(c.24- | 8-as
o cBs3b. oHHAs U Bunpt ’;I’IMH%CKO” - TAOJIUIIBI «XAMHUYECKAS CBIA3H) orpoc, 26), 8, Heens
cBs3u. MoHHas cBs3b N
(8) KOBaJICHTHAsI N N «XuMHUYECKas | pyypl CBsI3€H, THIIBI pabora ¢ ymp. 1-4,
Kak 0coOBIi ciTydaii CRI3EY:
XUMHYECKHUE KOBAJICHTHOIM ’ KPUCTAJUIMYECKUX JIM. (c. 41),
. - TpPaHCITapaHThI CIIETOK. TCODHIO
cBs13u. Tumbl HOJIAPHOM CBS3H B p ) p 3aaaya 1
«Buapl - .
KpUCTATHHEECKH KoBasieHTHas CBA3b, €€ } XUMHYECKOH CBSI3H, (c. 42)
Pa3HOBHIHOCTH H XUMHUYECKOH
X PCIICTOK. MEXaHU3MBI 06Pa30- CBSI3IDY onpeneasiTh TUIT XH-
BaHMUA. O6M6HHBII71 nu MI/II‘IeCKOﬁ CBSI3HU B
JIOHOPHO-aKLENTOPHBIN - MOJENH COETMHEHHUAX;
MEXaHH3MbI 00pa3o-
. KPUCTAUTMYECKH | 00BSICHATH
BaHHA KOBAJICHTHOU
cBsi3u. THITEI X PeIIeTOK 3aBHCHUMOCTbD
KPUCTAIUTHYECKHX CBOMCTB BEIIECTB OT
perieTok. AMophHOe HUX COCTaBa U
COCTOSAHHUEC B-Ba. CTpOCHI/ISI; HpHpOﬂy
2 | Merayumnueckas YK Bonoponuas cBa3b, € | JIeMOHCTPALMSA: | yyMpuecKoil CBA3M; Texymuii § 6,8, 9 —asa
1 BOJIOPO THAST poIb B popMHpOBAHIH - TaOJIHLIBI 01poc, ymp. 8, | Hemens
CTPYKT
9) cpsi3 THIbL PYKTYp «XuMuyeckas HCIO0JIBL30BATL paboTa ¢ 3a7aua 2
6HOHOHHMepOB' CBA3b», My.HBTHMeI[HﬁHBIe y‘Ie6HI/IKOM 41-42
KPUCTAIIITHYICCKU Bonopoanas cBsi3b Kak (C' ) )
N N - TPAHCMAPAHTBL | pecypchl 1 (cxema 1),
X PEIIETOK. 0COo0BIi Citydait y o8
MEXMOJIEKYJIAPHOTO «Bunpr KOMIIBIOTEPHBIE p-
B3aUMOJCHCTBUA. XUMHUYECKOU TEXHOJIOTUHU IJIA Onuenka
BuyTpumonexyisphas CBS3N» 00paboTKH 1 BBICTYILIEHHUit
BOJIOPOJIHAS CBS3b M €€ CHCTEMATH3AIAH 0By HAIOIXCS
pOJIb B OpraHu3aluu - MOJIENH
CTPYKIYP KPUCTATHYECKH HH(bOpMaHHH’vB
OUOIIOIUMEPOB p HPaKTUICCKON
Mertannuueckas X peImeTOK HAXOJAUTh
XUMUYCCKas CBA3b. H€O6XOHI/IMYIO

OO6mue pusnveckue
CBOICTBa METAJJIOB
Cnnassl. YepHsble u

uH(pOpMAIIHIO B
HCTOYHHUKAX Pa3HOTO




OBCTHBIC CILJIaBbI

THIIA.

OTAEJIATH OCHOBHYIO

3 | [Ipuumnb YK N3otonusi. MH(OPMALIIO OT Texymuit § 9, ynp. 10 —as
(10) MHOI000pasus AﬁJIOTPOHHK BTOPOCTETICHHO. OIpoc 9,(c.41), | menmens
BEIIECTB 30MEpHs. 3ajaua 3
T'omomorus OLICHUBATDH (C 42)
00BEKTHBHO CBOH
4 | ducnepcHsble VOUC3 | 3omu, renu, nonstue o | JlemoHcTpanuu: | yueOHbIE Texymuit | 3amanue B | 11 —as
n CHUCTEMBI. Konnoprlf[ax. O6pasubr JIOCTUKEHUS, KOHTPOJIb- TeTpagu. | HENENs
OHSTHEC O
(11) O6061mmenue . [TMIICBBIX, TecT,
. JAUCTICPCHOU CUCTEME. KOCMETUYECKHUX, COOTHOCUTDH
3HaHHUH 10 TeMaM
HAucneperas gasaut | . norpyecknx IPHUIOKCHHBIE Orlenka
« OCHOBHBIC JIMCTIEPCHOHHAs CpeJia. .
K U MCOUITUHCKUX ycuiius € BBICTYINICHHUH
3aKOHBI XUMUH accngukams . .
. JIHCTIEPCHBIX CHCTEM. 30JICH U T'CICH. MOJTy4YEHHBIMU oOyJarommxcs
113 I1C TUM, KoionssIe Oddexr Tuugans | pesynpraramu cBoeit
Crpoenue JUCTICPCHBIC CUCTEMBI. JIEATENBLHOCTH.
BEILICCTBAY. 30 ¥ read. 3HadeHue
JIUCTIEPCHBIX CUCTEM B NPUMEHATH
TIPUPOAC N IKU3HH MIOJIyYEHHBIE 3HaHUS
4eIoBEKa
JUISL peIICHUs 3aja4
5 | Konrponphas KY Brisenenne YVY/I, p Kontponsn. | He3amano | 12 —as
PA3JIMYHOTO YPOBHS
1 pabora Ne 1 mo CTENEHU UX pabota Ne 1 HEIes
(12) TegaM YCBOEHHS, yMeTb UCIIOJIb30BaTh
« OCHOBHBIE
HOJIyYEHHBIX TIPH pruOOpETEHHBIS
3aKOHBI XUMUHU. .
3 TIC I[I/IM W3YYECHUU JTaHHON 3HAHUA U YMCHI/Iﬂ B
b (V]
MPaAKTUYECKOU
CrpocHue TCMBI P
BEMIECTBAY. JIEATEIILHOCTH
Tema 4. Xumnueckue peakuuu - 7 4
1 | CymHocTth 1 YUH3 | Knaccuduranus Jemonctpanusi: | O0bsacHsaTh 3aBucu- | Tekymmit | § 11, 13 —as
(13) KJaccuukanus XMUMUHCCKUX PEAKIUH | Pa3IUYHBIC TUIIBL | MOCTH CBOMCTB o1poc, ynp.3, 4,8 | nemens
B HCOPraHNYCCKOU U 3a
. XUMHYECKUX Jaqa.
XUMUYECKHUX OPraHIYCCKOH XM < BEIIIECTB OT MX COCTaBa pabora ¢ 12 .48
110 Pa3THYHBIM peakum, yuebnukom, | 7




peakuuit [pH3HAKaM. BHJICOOMBITHI 11O
OcoGeHHoCTH peaxiyit OpraHHYecKoil
B OpraHn4€CKOn
XUMUU
xumuu. Peaknuu
IIPUCOCANHEHN,
noJImMepus3alnuu,
3aMeLICHUS U
HU30MEpU3aIUA B
OPraHu4YeCcKON XUMHUHU
2 | CkopocThb KY Xumuueckas JdemoHcTpauus:
XUMHAYECKUX KWHETHUKA. JIO Ne 1
14 .

(14) peaKkuui. l'omorennas u - BJIUSIHUE Ha
DakTopHI, reTeporeHHast cpena. CKOpOCTH
BIIMSIIOILIME HA DHeprus aKTUBALMH. XHMHUHCCKON

peakuuu:
CKOPOCTb Kunernueckoe
- KOHLICHTPALUK;
XUMHUYECKUX YpaBHEHUE PEAKLIUH. - HOBEPXHOCTH
peaxkuun Karanns, COTPHKOCHOBE-
KaTajau3aTop, HUSI pearupyro-
UHTUOUTOP LIMX BELIECTB;
- TEMIIEPATYyPBh;
- Kataju3aropa
3 | Xumuueckoe KY XUMHUYECKOE JdemoHcTpaums:
15 paBHOBECHE. paBHOBECHE, - BUICOPHIIbM
(15) [Mpuniyn Jle 00paTuMBIe 1 «OcrosbI
MOJIEKYJIIPHO-
[TaTense. HeoOpaTuMbIe YIAPHO"
- KUHETUYECKON
POU3BOACTBO peaKuuu, yCIOBHS, TeopuHy
CEpPHOM KHUCIIOTHI BIIMSIIOLLIME HA CME-
KOHTaKTHBIM LIEHUE XUMUYECKOTO
CrocoooM paBHOBECHS

(mpuHLMD Jle-
[[TaTenwe), KOHCTaH-
Ta paBHOBECHS
Kumnstuia cioi,
TIPUHIIHIT
MIPOTHUBOTOKA,

U CTPOCHUS;

€031aBaTh
CaMOCTOSITENILHO
aJITOPUTMBI
MO03HABATEIBHON
JESITEIILHOCTH IS
pelieHus 3a1aq
TBOPYECKOTO H
MTOVICKOBOTO
XapakrTepa;

dopmyaupoBatb
IMMOJIYUCHHBIX
pE3yJIbTaTOB;

OLICHUBATH
00BEKTHBHO CBOU
y4eOHBIC TOCTH)KECHUS;

NPUMCHATD
MOJIYUYCHHBIC 3HAHUS
AJI peHICHU 3aaa4
Pa3JIMIHOTO YPOBHA,

onpenessaTh XapakTep
Cpellbl B BOJHBIX
pacTBopax
HEOPraHUYECKUX
BEIIECTB;

HCNO0Jb30BATH
pHOOpEeTEHHBIC
3HAaHUA 1 YMCHUS B
MPaKTUYECKOU

cTp.45

(cxema 4)
Texymun § 12, ynp. | 14 —aa
orpoc, 1, 4-6 Henews
nuChM. pad. | 3agaum 1-2
o JIM: (c.63)
AM.
Panmenkwuit,
ctp.14-15
§ 13-14, 15 —as
ymp. 7-12, | Henmens
3a1a4u 3,
4 (c. 63)




MIPUHITATT

TEIIO0OMEHA
4 | DnexTpoauTHye KY Onextponutuueckas | JlemoHcTpanus:
cKas JIUCCOIAaIs. Tabaumna
16
(16) | mucconmarmst. CuibHBIE U caGpie | PACTBOPUMOCTH,
CunbHBIC U ANTOPUTM
AJICKTPOJIUTHI.
cia0Oble B . COCTaBJICHUS
AJICKTPOJIUTHI. ONOPOIHEIM peakimit
Bogopoubiii nokasareis (pH). MOHHOTO 0OMEHa.
nokasarens (pH) Peaknuu nonHoro
pacTBopa oOMeHa
5 | 'maponus YUH3 | Cpena BoaHBIX JdeMoHcTpanus:
17 OpraHUYeCKUX U pacTBOPOB: KHCIIas, JIO Ne 2,3
(17) HEOPraHUYECKUX HEUTpaiabHasl, Ornpenenenue
BCILIECTB 1eJIOYHAs. XapaKTepa Cpelbl
Taponus C IIOMOIILIO
YHUBEPCAIHLHOTO
HEOPraHUYECKHUX U
WHIUKAaTOpa
OpraHUYECKUX
CO€IUHEHMH.
6 | O6obueHue u YOUC3 [Tpumensite YVY |
18 cucTreMaTHu3alus NOJTy4CHHBIC IIpH
(18) | snanmit mo Teme U3yHCHIN TCM, B
X0JI€ BBIIIOJTHECHUS
«XUMHYICCKHUE
TPEHUPOBOYHBIX
KIUH .
peaximm 3aJaHui
7 | KonrponpHas YK Besasnenne YVY/I,
paborta Ne 2 o CTETICHHN UX
19
(19) teme « Tumsl YCBOCHHA,
MOJTyYEeHHBIX TIPU
XUMHYECKUX
. W3YYCHHUH JaHHBIX
peaxuui

TEM

eI TCIIbHOCTH 1
MTOBCEIHCBHOM JKH3HU
JUIsE OOBSICHCHUS
SIBIICHUH,
MIPOUCXOISIINX B
npupoje, ObITY U Ha
MIPOM3BOJICTBE

BBIOUPATH KpUTEPUU
JUTSI CpAaBHEHUS,
COITOCTABIICHUS,
OIICHKHU U
KJ1accuukanum
00BEKTOB;

AaBaTb OIIPCACIICHUA,
IMpUBOJUTDb
J0Ka3aTCIbCTBA,

HCKATh HYXHYIO
UH(OPMALHIO 1O
3aJIaHHOM TeMe B
HCTOYHUKAX
Pa3JIMYHOrO THUIIA;

OCyHIeCTBJIATh CAMO-
Y B3aUMOIIPOBEPKY;

COBEpIIEHCTBOBATH
HABBIKHN HpOBe)IeHI/ISI
XUMHNYCCKOI'O
SKCIIEPUMEHTA, C
COOJTI0ICHUEM TTPABHIT
Tb.

Texymuit § 15-17, 16 —asx
orpoc, yop. 1-3, | Henens
pabota ¢ 3amava 1
YYCOHHKOM,
¢ JIM. (c. 74)
Texymuii § 18, ymp. 17 —as
ompoc, 4-11, Hemens
pabora ¢
JIM: A.M.
Panmenkuit,
cTp.20-21
Texymuit ITonroron 18 —asn
orpoc, UT. K HEJENs
paborta c KOHTP.
JAM. pabore,
3a7aHueE B
TETpan
Kontponbraa | He 3amano | 19 —as
st pabota Ne HEIes
2




Tema 5. Meraainl - 7 4

1 IMonoxxeuue KY Meramsi, S-,p-,d- JdemoncTpanmus:
METaJUIOB B JJIEMEHTHI,
20 | nexo 1. U MeTaTHYECKast Kosunekuus:
CBSI3b, «MeTanibly.
Menneneena.
MeTaJuInYecKast
OO0uue
. KpUCTaJlIn4yecKas
CBOICTBa
pereTka
METaJIJIOB.
2 | OGmue cnocoOsl KY O06u11e cnocoOsl JleMoHcTpanum:
’1 MOy YCHHS MOJTyYESHHUS - 00pa3IbI CIIJIaBOB
(21) METAJLIOB. METaJLIOB U U3/1ETHH HUX;
Crnnassl
3 | DnekTponus YHUH3 | Dnekrponus JdemoncTpanum:
pPacTBOpPOB U pacTBOpOB U - JJIEKTPOIIN3
(22) pacTBopa cyibdaTa

pacriaBoB

pacILIaBoB.

Xapakrepu3oBarhb
XAMHUYECKHE 3JIEMEHTHI
METaJUIBI 110
nonoxxkenuro B I1C n
CTPOCHHIO aTOMOB,
XHMHYEC-KHE CBOMCTBA
METAaJIJI0B, 3aIIMChIBATh
YpPaBHEHUS pEaK-1IUM B
MOJIEKYJISIPHOM U
OKHUCIIUTEILHO-
BOCCTaHOBHUTEIIFHOM
BHJIC;

BJaJieTh HaBbIKaMU
Opra’u3aluu u
y4yacTue B
KOJJIEKTUBHOM
JIEeSATCILHOCTH,
CaMOOIICHKA;

3HATH OOIIME CIIOCOOBI
nonyquI/m METAJIJIOB,

NPOBOANTH
CaMOCTOSITENbHBIN
IIOUCK XUMHYECKOH

Texymuit Merajuiet 20-as
onpoc BBEJICHHE | HEAeIs
B Temy (C.
77-79)
yop. 1-4,
(c. 89); §
28, 3agaua
1 (c.89)
MOATOT.
cO00IIIeH!
s
Texymnii § 19, ynp. 21-as
omnpoc, 5-6, HEeJeNs
,OLIEHKA 3a/1a4d Ha
BBICTYIUJICHUH BBIXO
oOyJarormmxcs
MTHCHM. rpoAyxTa
pabora ¢ peartua
Panmenkuit,
JAM: A.M.
ctp.31-32
§ 19, ynp. 22-as
7-10,7, 8 HeIeNs
3agaun 4-5




[IpakTrueckoe
MIpUMEHEHUE
NEKTPOJIN3A.
DneKTpoan3
pacTBOpOB U
pacIiaBoB
ANEKTPOJIUTOB HA
npuMepe XJopuaa
HaTpHsL.
DNEKTPOIUTHUECKO
€ MOoJIy4YeHHE

(x;mopuna) meau

aJIOMHHUS.
4 | Ilousarue o KY Ilonstue o
KOppO3UH KOppO3UH
(23) METaJJIOB. METaJJIOB.
Croco05b1 Croco0Bb! 3aIHUThI
3alIUTHI OT OT KOPPO3UHU.
KOppO3uu Kopposus
METaJIOB KaK
OKHCIIMTEIILHO-BOC-
CTaHOBUTCIBHBIN
npouece
5 0O0630p MeTamioB KY Merael riaBHbeIX | JleMoOHCcTpanum:
[JIaBHBIX MOATPYIIII, - 00pas3IbI
(24) noarpymm (A- COEMHEHHS METAJIIOB, NX
rpyII) METaJLIOB (OKCH/IBI, OKCHJIOB, .
. HEKOTOPBIX COJIEH;
MePUOTUIECKON OCHOBAaHHUS, COJIN), | _ B3AUMOICHCTBIE
CUCTEMBI aM(pOTEepHOCTD METAILIOR C
XAMUYECKHUX ATIOMHHHS U €TO | KUCIIOPOJIOM,
3JIEMEHTOB COCTUHEHMH KHCJI0TaMH, BOJOM;
- I0Ka3aTeIbCTBO
ampoTepHOCTH

AJIIOMHUHHUA U €TI0

nHpopMmanuu ¢
UCIIOJIb30BaHUEM
pa3IMYHBIX
HMCTOYHHUKOB (HAy4HO-
MOMYJISIPHBIX U3JIaHUH,
KOMIIBIOTEPHBIX 0a3
JIAaHHBIX );

BBINOJIHATH
TpeOoBaHuS,
HpeABSBIAEMbIE K
YCTHOMY
BBICTYIUICHHIO;

00BSACHATH U3BMEHEHUE
CBOMCTB IIPOCTBIX
BEILECTB METAJIJIOB, a
TAKXKE UX COCAUHECHUI
(okcuoB,
TUJIPOKCH/JIOB,
TMJIPUJIOB) B Mpeenax
OJIHOTO Teproja u
[JIaBHOW MOATPYIIBI
I1C, xapakTepu3oBaTh
XMMHUYECKHE CBOICTBA
IIPOCTHIX BEILIECTB
METaJIIOB (TJIABHBIX
noarpynn 1-3 rpymnm),
CBOMCTBA UX
coeTMHEHUH (OKCHJIOB,
THJIPOKCHUJIOB),
3aMyChIBaTh YpaBHEHUS
peakuuii B
MOJIEKYJISIPHOM,
nonnom u OBP

(c. 89),
ITOJTOT.
co00I1IeHn
i
Texymmii § 20), ynp. | 23-as
o1mpoc, 11-13, Heaews
3a7a4M Ha
OLIEHKA
. | H30BITOK,
BI)ICTyHJ'ICHI/II/I
obyuaronpix. | HEOCTATO
K
Texymuit § 21, 24-aq
oIpoc, 3a/laHus Henens
o
KapTOYKaM
,JIOZITOT.
COOOIIIEH.




THAPOKCH]IA

6 | O630p meTamIoB KY MeTaiis JleMoHCTpaIIUM:
MOOOYHBIX MOOOYHBIX - 00pa3upl MeH,
(25) noarpymm (B- roarpyni, d- KeJle3a, XpoMa, HX
TpYIIIT) DIIEMEHTBI COCAHHCHHM,
. - B3aHMO/IECHCTBHE
MIEPHOINICCKOM MeTH 1 JKeesa ¢
CHCTCMbI KHUCIIOPOJIOM;
XUMHYICCKHX - B3aUMOJECHCTBHE
JJIEMEHTOB MEJIH U JKelie3a ¢
(MeJ1b, LIUHK, KHCJIOTaMHU
JKee30) (cepHasi, constHas);
8 Oxcuasl 1 KY Oxcuabl 1 JdemoHncTpauuu: -
TUAPOKCHUIBI TUAPOKCHIBI HOTyI€HNe
(26) METaIJIOB METaI0B, UX THAPOKCHIA MCIH,

XUMHUYECKUU
Xapakrep.

Xpoma, OKCHJIa
MEJIH;
- B3aNMOJICHCTBHE
OKCHJIOB U
TUJPOKCHJIOB
METAaJIJIOB C
KHCJIOTaMU,

- JIOKa3aTeIbCTBO

amQpoTepHOCTH

Xapakrepu3oBarhb
busnveckue u
XUMHUYECKHUE CBOKCTBA
METaJUIOB B CPAaBHEHUH
C MeTaJlJIaMH TJ1aBHBIX
MOATPYII, 3aIIUChIBATh
YpaBHEHUS pEaKUUid B
MOJIEKYJISIPHOM U
OKHCJIUTEIBHO-
BOCCTAaHOBUTEIIBHOM
BUJIE, IPOTHO3UPOBATh
XUMHUYECKHUE CBOKCTBA
COEMHEHUN METAIIJIOB
(>xemnesa, Menu, XpoMa)
MO CTENEHN OKUCIICHUS
Y XapakTepHu30BaTh Ha
MpUMeEpE 3aIUCH
YpaBHEHUH pEaKIUi B
MOJIEKYJISIPHOM U
HOHHOM

Texymmii § 22, 23, | 25-as
OTpOc, OLICHKA | 26-27 ynp. | Henens
3amayn 2,
MTUCHM. 4 (c. 118)
pabora ¢
Panenkuit,
JAM: AM.
ctp.33-34
Texymmit | § 29, ynp. | 26-as
omnpoc, 16-18, HEeJeNs
IMHCHM. 3ajada 3,
padorac | (c. 118)
Panmenkwuit,
JIM: AM.
ctp.37-38




COEAMHEHHI XpoMa

CocraBiasTh
(bOpMyIIBI COeTMHECHUIA
HEMETAJJIOB Ha OCHOBE
CTPOCHHUSI KX aTOMOB U
20, onpenenars BU
XUMHYECKOH CBSI3H,
TUN KPUCTAIIINYECKOMN
pEIIeTKH,
XapaKkTepHu30BaTh
¢duznueckue u
XHMHYECKHE CBOMCTBA,
3aMUChIBaTh YPABHEHHS
XUMHUUYECKUX pPeaKiui
B MOJICKYJISIPHOM,
HOHHOM U
OKHCJIUTEILHO-
BOCCTaHOBHUTEIIFHOM
BHJIC, XapaKTEPHU30BaTh
OKHUCIIUTCIbHBIC
CBOMCTBA a30THOIA,
KOHILIEHTPUPOBaHHOM
CEpHOM KUCJIOT,
paccTaBisTh

K03 UIIUEHTBHI
METOA0M
AIIEKTPOHHOTO
Oananca;

BJIa/IeTh TIpUEMaMU
HCCIIeI0BaTEIbCKOM

(1,
Tema 6. Hemerasibl - 94
1 0O0630p CBOMCTB KY Hewmeranibl, JleMoHCTpanum:
HEeMeTaJIOB. XapaKTePUCTHKA - 00pa3ibl
27 .
(27) OKHCIHTENBHO- JJIEMEHTOB H HEMETAJIOB;
MIPOCTHIX BEIIECTB, -MOJEIN
BOCCTaHOBUTEIIb
. KOBQJICHTHAsI CBSI3b KPUCTaNTAICCKU
HBIC CBOMCTB
¢ CBOMCTBA KPUCTATNICCKHE X PEIIeTOK,
TUITATHBIX pemieTku (aToOMHas, | aamasa, rpadura,
HEMETAIIJIOB MOJICKYJISIpHAS, MOJTyYeHHE
¢busnyeckue u aMMHaKa u
XUMHYCCKHE XJIOPOBOZIOPOAA,
CBOWCTBA MPOCTHIX pacTBOpeHUE HUX
BEIICCTB B BOJIC,
HEMETaJJIOB JI0Ka3aTeIbCTBO
KHCIIOTHO-
OCHOBHBIX
CBOWCTB 3THUX
BEIIIECTB
2 Oxcuabl KY Oxkcuabl JdemoHcTpaumnu:
- HEMETAJIOB U HEMETAJJIOB: - CKUT'aHue yTiIAd
(28) KUCIIOPOJCOED coneobpa-3yromue n | 1 CCPHL B
KHCIIOPOJIE;
JKaIre KACIOTHI Hecosieo0pasyromme,
- OTIpe/IeNIeHNe
KHCJIOTHBIE;
Bonoposie XHMHHECKHX
¢busnyec-kue u CBOMCTE
COCTMHEHUS
XUMHYECKHE IPOYKTOB
HEMETAIIJIOB .
CBOWCTBA OKCHJIOB CropaHus

M€ KHCJIOTBI, KOHII.,
paszbaBiieHHas

KOHII. CEPHOH,
KOHII. ¥ pa30aB-
JIEHHOM a30THOU

JIeATeTLHOCTH,
AIIEMEHTaPHBIMU
YMEHHUSIMH MPOTHO3a;

Texymuit § 30, ymp. 27-as
ompoc, 1-4, HeIens
pabora ¢ 3aja4a 2,
yueOHukomM, | cTp.138
crp.121,
MTUCHM.
pabora ¢
IM: AM.
Panmenkwuit,
cTp.24-26
Texymnii § 31, ynp. 28-as
orpoc, 5-10, 13 HEIeNs
MIUCHM. (a),
pabora ¢ 3amaya 1
JIM: AM. (c. 138),
Panenxwii,. 32, ymp.
cTp.26-28 11,13 (6,
B),
IToaroros
Ka K i/p Ne
3, crp.144




a30THas U cepHas
KHCJIOTBHI,
OKHUCJIIUTCIBbHBIC
CBOMCTBA a30THOM U
CEpPHOM KHUCJIOT

KHCJIOT C MEABIO

Jleryune
BOJIOPOJIHBIE
COEIMHEHUS, UX
KHCIIOTHO-OCHOBHbBIE
CBOMCTBa
3 | llpaBuna Tb. V33 Nnentudukanuys IIpakTHyeckas
Pemenue OpraHUYECKUX padora Ne 1.
(29) SKCIIEPHMEHTab COETUHEHU, Ob6opynoBanue u
HBIX 3a71a4d 1o POBEIICHUC MaTepralIbl IS
HEOPraHUYECKOi EZI;SIL?HHHX NPaKTHYCeCKON
XUMHH paboTHI.
WNucrpykuun Thb.
4 | IIpaBuia Thb. V33 Wnentudukarus IMpakTuyeckas
Pemenue OpraHUYECKUX pabora Ne 2.
(30) SKCIIEPHUMEHTAITh COCIMHCHHH, O6opynoBanue u
HBIX 3aa4 110 IIpOBCACHHC MaTepHalIbl 115
OpraHnyECKoi KaueCTBEHHBIX HPAKTHYECKOT
S peaxuii Ha HOHBI. paBOTEL
WNuctpykuuu Thb.
5 [IpaBuna Tb. V33 CBolicTBa KHCIIOT, IIpakTH4eckas
Homyuenwue, pacyeTsl 1o pabora Ne 3.
(31) cobupanue u YPaBHEHHUIO, O6opynosanue u
pacro3HaBaHHe MOJTyYeHHE Ta30B, MaTepHaJIbl 11
rasos cr1ocoGbI coGupanmst | IPAKTHYECKOH
U UX UICHTHUPUKAUS paboThL.
Nucrpykuuu Th.

€03/1aBaTh AJITOPUTMBI
[M03HABaTEIILHOM
eITEIbHOCTH JJIS
penieHus 3aaaqy
TBOPYECKOTO U
IIOMCKOBOT'O
XapakTepa;
¢popmympoBarhb
MOJTyYCHHBIC
pe3yJbTaThl,
onpenessiTh:
MIPUHAJIC)KHOCTh
BEILIECTB K Pa3JIMYHBIM
KJIaccaM OpTraHUYeCKHX
COEIUHCHMI;
H3BJIEKATh
HEO0OXOTUMYIO
uH(pOpMaLIUU U3
HCTOYHHUKOB,
CO3JaHHBIX B
Pa3IMYHBIX 3HAKOBBIX
CHCTEMaXx;

NPUMEHATH
MOJIyYEHHBIE NTPU
W3y4YECHUU TEM 3HAHHUS,
YMEHUS U HaBBIKU MPH
BBITIOJTHCHHH
TPEHUPOBOYHBIX
3aJaHuN;

HA3bIBATH U3YUYCHHbBIC
BEIIIECTRBA I10
TPUBHUAIIBHON U
MEXKTYHapOAHOMN
HOMEHKJIATYPE;
onpenessith
MIPUHAJICKHOCTD

IIpaktudeck. | m/p Ne 4, 29-as
pabora Ne 1 crp.144 HeIes
OdopmiecHue
paboTeL.
IIpaxtuyeck. | 1/p Ne 6, 30-as
pabora Ne 2 ctp.145 Heaesns
Odopmienne
paboThI.
IMpaktryeck. | PabGora c 3l-as
pabora Ne 3 | pemoukam | Hemens
Odopmienne "
paboTsL. npeBpalue
HUH




6 I'enernueckas KY XUMHUYECKUe CnpaBouHbIe
CBSI3B CBOICTBAa OCHOBHBIX TaGIHIIBI
(32) HEOPraHUYECKHUX Kjaccos
Y OPraHUYECKUX HeOpraHH%iCKHX
COCIUHEHHI
BEICCTB Knaccudpukanus n
HOMEHKJIaTypa
OpraHUYECKUX
COCTUHEHUN
7 O6o06menue u YOUC3 | IIpumensts YY ]| CripaBouHbIe
CHCTEMAaTHU3alHs MOJIyYEHHBIE MPU TaOJIMIIBI
(33) 3HAHUM 110 W3YUYEHUU TEM, B
TEMaM X0JI€ BBIITOJTHCHUS
«MeTtaue» 1 TPEHUPOBOUYHBIX
«Hemerae 3aJlaHuN
8 Konrtponbnas YK Briisnenne YV,
pabota Ne 3 o CTEIIEHU UX
(34) TeMaM YCBOGHUH,
« MeTtanisi», MOJIYYEHHBIX TIPH
«Hemerameny M3YUYEHUHU JaHHBIX
TEM : « MeTaiiely,
«Hewmeranmnb»
*** | bprToBas KY Xumus B JdemoHcTpaums:
XHUMHUYECcKas MOBCEIHEBHOM - BUIEODUIIBLM
IPaMOTHOCTh xi3an, Mororme n | <XHMHA BOKPYT

YUCTSIIUE CPEJICTBA.
IIpaBuna 6e3omnacHoOM
paboTHI CO
cpencTBamMu OBITOBOM
xuMuH. berToBas
XAMUYECKast
TPaMOTHOCT.

Hac»

BEIIECTB K pa3IUnYHbIM
KjaccaM; OOBACHATH
3aBHCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa
U CTPOCHHS;
BBINOJIHSTH
XUMHUYECKUN
AKCIIEPUMEHT IO
pacro3HaBaHUIO C
COOITIO/ICHHEM TIPABUI
Th;

3HATh IpaBuia BEIOOpa
MPOJYKTOB MUTAHUS,
MIPaBUIILHOE
UCIIOJIb30BaHUE
cpencTB ObITOBOM
XUMHH,
JICKapCTBCHHBIX
MpernapaTos;
HCNO0J1b30BATH
pHOOpEeTEHHBIE
3HAHUS U YMCHHS B
MIPaKTUYECKOU
JIESITCIIBHOCTH |
IMOBCETHEBHOU KU3HU

Texymuit § 33, ymp. 32-as
ompoc, (c. 143), Henes
pabora ¢ pabora ¢
JIM. LEIOYKaM
u
npeBparie
HHI
Texymuii 3amaHus K 33-as
orpoc, KOHTD. HEJCIIS
pabora ¢ pabore B
JIM: AM. TeTpau
Panenxuii,
ctp.41-44
KontponpH. | I[loaroros. 34-as
pabora Ne 3 | cooOmieH. | Hemens
®poHTanpHa
g Oecena,
OIICHKA
BBICTYIUJICHH
i
00y4aromux










