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IosicHUTEJIBbHAA 3AIIMCKA

®denepaibHBli  TOCYTAPCTBEHHBIM  00pa30BaTENbHBIM  CTaHAApT  OOIIETO
oOpa3oBaHUs, a TaK)KE€ OCHOBHBIE W€ W TOJOKeHUs [IporpamMmbl pa3BUTHS H
dbopMUpOBaHUSl YHUBEPCAIbHBIX YUE€OHBIX JEUCTBHM IJIsi CpPemHEro (MOJIHOTO)
o01iero oOpa3oBaHus COCTABISAIOT OCHOBY IpeyiaracMoi paboueii mporpaMMmBl.

DOTa mporpaMma JIOTMYECKH MPOAOHKAET MPOrpaMMbl [Jii HAYaJbHOIO
OOIIIEro U OCHOBHOTO 00111er0 00pa3oBaHusl B 00JIACTU Pa3BUTHUSL BCEX OCHOBHBIX
BUJIOB JICSITEIBHOCTA OOy4YaeMbIX, MPEACTAaBICHHBIX B HUX. OHa COCTaBl€Ha ¢
y4€TOM 0COOEHHOCTEH, KOTOPbIe OOYCIIOBIEHBI, B TIEPBYIO OYEPE/lb, MIPEAMETHBIM
COJIEpKAHUEM U MICUXOJIOTHYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMU 00y4YaeMBbIX.

[To3HaBarenpHas JEATEIBHOCTh MPU HU3YyUYEHHHM Kypca XMMHHM Ha 0a30BOM
YpPOBHE WIpaeT BEOylIIyld pPOJIb B Pa3BUTHUM OCHOBHBIX BHJOB Yy4eOHOM
JIEATEIIbHOCTH CTApPIIECKIACCHUKOB: BJIaJIETh METOJIaMH HAYYHOTO MO3HAHUS, TOJTHO
¥ TOYHO BBIpaKaTh CBOU MBICIIH, XapaKTEPU30BaTh, O0BACHSTH, KIIACCU(PUIIUPOBATH
XUMUYECKHe 00BEKThI, paboTaTh B TPYIINE, apryMEHTUPOBATh CBOIO TOUYKY 3PEHUSI,
HaXOJUTh, UCIOJb30BaTh PA3JIMUHbIC UCTOYHUKU MH(POPMAIIUU U MPEACTABIATH B
YCTHOW U TMCBMEHHOW peUH pe3yJIbTaThl €€ aHaIu3a.

Opna u3 3ama4 0Oy4eHUsI B CPEIHEH IIKOJie — OmMpeeNieHue AaabHenIen
o0pa3oBaTeIbHOW TPAeKTOPUM W OTBETCTBEHHOTO BBIOOpA IKU3HEHHOTO U
npodeccuoHaNbHOTO TyTH. Jl7si pemieHust 3TON 3a7aud CTapIICKIACCHUKH TpHU
M3YYEHUU XUMHUU JIOJDKHBI UCTIOJIb30BaTh MPUOOPETEHHBIN Ha YPOKAaX XUMUM OTBIT
JeSATEeTLHOCTH B Ipo(eCcCHOHANBbHOM cdepe U II000H KU3HEHHON CUTYaIlUU.

CornacHO 00pa3oBaTeIbHOMY CTaHIAPTY, IJIABHBIC WeaU CpPeoHezo 00uie2o
00pa3o0eanusn COCTOST:
1) B mnpuoOpeTeHMHM  3HAHWH, YMEHHA H  CIOCOOOB  JCSATEILHOCTH,

CHOCOOCTBYOIINX (POPMUPOBAHHUIO LIETIOCTHOIO MPEACTABICHUS O MUDPE;

2) B Ppa3BUTHU OIBITA Pa3HOOOPA3HOW JEATEIBHOCTH, CAMOIO3HAHUS W

CaMOONPE/ICIICHNUS;
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3) B OCO3HAaHHOM BBIOOPE HHIUBUAYATBbHOW 00pa30BaTENLHONW TPACKTOPHU U

HpO(i)eCCI/IOHaJII)HOI‘/’I ACATCIBHOCTH.

Bonbiioil BkIaag B JOCTHXKEHHE STUX IIeNiel cpenHero ooiero oOpa3oBaHHs
BHOCUT U3yUeHUe XUMUL, KOTOPOE TIPU3BAHO 0fecneuums.
1) ¢opMupoBaHHE €CTECTBEHHO-HAYYHOW KApTHUHBI MHpA, B KOTOPOW CHCTEMa

XUMMYECKHUX 3HAHUU SBJISICTCS €€ BaXKHEHIIIMM KOMIIOHCHTOM,

2) pa3BuTHE VHTEJJIEKTYaJIbHOTO 17§ HPABCTBEHHOI'O NOTEHLIMAJIA
CTapUICKIACCHUKOB, (OPMHpPOBAHME y HHUX DSKOJIOTMYECKH TIPaMOTHOTO B

y4eOHOM B mpodeccroHabHON JIeATEIbHOCTH, a TAaKXKe B OBITY;

3) OCO3HAHHC Y CTapIICKIACCHUKOB H€06XOIII/IMOCTI/I B pa3BUTHU XHUMHH U

XUMHUYECKOM MPOMBIIUIEHHOCTH, KaK TPOU3BOAUTEIBHON CHUJIbI OOILIECTBA,;

4) IIOHMMAaHHC HGO6XOI[I/IMOCTI/I 0e30macHOro 06paIHCHH51 C BCIICCTBAMH H

marcpuaiaMu, UCII0JIb3YCMBIMH B HpO(i)eCCHOHaHBHOﬁ )51 HOBCCI[HCBHOﬁ KHN3HHU.

Llensamu uzyuenus xumuu ¢ cpeoneii wiKoje A6aAI0MCa.

1) BuIeHWE W MOHMMAHUE 3HAYUMOCTH XMMUYCCKUX 3HAHUU I KaXIOTO YJICHA
COLIMyMa; yYMEHHE OLIEHWBaTh pa3inuHble (DAaKThbl W SIBICHUS, CBSI3aHHBIE C
XUMUYECKHUMHU OOBEKTaMH U MPOLECCAMU HA OCHOBE OOBEKTHBHBIX KPUTEPUEB
U ONpelelEHHON CHUCTEMBI IIEHHOCTEH, (opMyaupoBaTb M OOOCHOBBIBATH

COOCTBEHHOE MHEHHUE U YOCKICHUE,

2) TMOHMMaHHE POJIM XUMHH B COBPEMEHHOMN €CTECTBCHHO-HAYYHOW KapTHHE MHpa
U UCMOJIb30BAHNE XMMUUECKUX 3HAHUN I 00bACHEHUSI 00BEKTOB U MPOLIECCOB
OKpYy’Karollle IEeUCTBUTEIBHOCTH — IIPUPOAHOU, COLUMAIBHOM, KYJIBTYPHOW,

TEXHUYECKOU CPEJIbI;

3) (dhopMupoBaHUE y CTApPIICKIACCHUKOB NPH M3YYCHUH XUMHUHU OIBITA MO3HAHUS U
CaMOIIO3HAHUS C T[OMONIBI0 KIIFOUEBBIX KOMIIETEHTHOCTEH  (KIIOYEBBIX
HABBIKOB), KOTOPbIE UMEIOT YHHBEpCAJIbHOE 3HAYCHHE JUIS Pa3jIMYHbIX BHJIOB

NeATEeTLHOCTH, — TIOWCKA, aHamu3a U o0paboTKH MH(pOPMAIIMU, U3TOTOBJICHUE
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UH(POPMAIIMOHHOTO TPOAYKTA M €ro Mpe3eHTaluu, NPUHATHS pEIIeHuH, |,
KOMMYHUKAaTUBHBIX HAaBBIKOB, 0€30MacHOro OOpallleHUs C BELECTBaMH,
MarepuaiaMd M TpoIleccaMi B TMOBCEIHEBHOW KM3HM U TMpPOodecCHOHAIbHON

ACATCIBHOCTH.

O0masi xapakTepucTHKA Kypca

OcoOeHHOCTH  COAepKaHWS W METOJUYECKOTO IOCTPOCHHUS Kypca
chopmupoBanbl Ha ocHoBe PI'OC COO.

1. ConmeprkaHue Kypca BBICTPOCHO JIOTUYHO W JOCTYIMHO B COOTBETCTBHH C
CUCTEMHO-/I€ATEIbHOCTHBIM MO/IX0/10M Ha OCHOBE HepapXUH y4eOHBIX IpoOIeM

2. B 10-om kiacce cTaplIeKIaCCHUKHA 3HAKOMSTCS C OOraTbiM MHPOM
OpPraHUYECKUX BEIIECTB Ha OCHOBE PEAIM3alMU WU B3aUMOCBS3H XUMUYECKOTO
CTPOEHUS 3TUX BEILECTB C UX CBOMCTBAMHU U MPUMEHEHUEM

3. Comepxanne Kypca oOmied xumum B 1l1-oM Kiacce CIOCOOCTBYET
GbOpMHUPOBAHUIO €AMHOM XUMUYECKOM KapTUHBI MHUpPA y BBIMTYCKHUKOB CpEIHEH
HIKOJIBI MYTEM PACCMOTPEHHUs OOMIMX [JIs HEOPraHUYeCKONM H OpraHudyeckon
XUMHH TTOHSATHH, 3aKOHOB U TEOPHIA.

4. U3ydyeHue Kypca NMPOBOAMUTCS Ha OCHOBE COYETAHUS TEOPUU U MPAKTUKH
poOseMHOTO 00YUYEHHS | M0/Iaul MaTepuaa B JOTUKE HAyYHOTO MO3HAHUSI.

5. TeopeTnueckue HOJIOKEHHUS Kypca HIMPOKO MOJKPETICHBI
JEMOHCTPAIIMOHHBIMU ~ XMUMHYECKHMH  JKCIIEPUMEHTaMM,  J1abOparopHBIMU
OTIBITAMH U MPAKTUUYECKUMH paboTaMHu.

6. Peanusyetcst uHTErpanus CoAEp>KaHUS Kypca C MpeIMeTaMu HE TOJBKO
€CTECTBEHHO-HAYYHOT0, HO 1 TYMaHUTAPHOTO IHKJIOB.

7.  JIOCTWXXEHHWIO TPEAMETHBIX, METanpeIMETHBIX ©  JUYHOCTHBIC
pPE3yaBTaTOB CIOCOOCTBYET cHCTeMa 3ajaHuil B ¢opMare peduieKCuu: MpOBEPhTE
CBOW 3HAHUS, NPHUMEHHUTE CBOWM 3HAHUS, UCIHOJIB3YyWTE OTOIHUTEIHHYIO

uH(OPMAIINIO U BBIPa3UTE MHEHUE.
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8. PackppIBaeTcsi posiib POCCUUCKHX YYEHBIX B CTAaHOBJICHHMH MHPOBOM
XUMUYECKOM  HAyKH, YTO CIIOCOOCTBYET BOCHUTAHHUIO MaTpuoTH3Ma U
HAIMOHATHHOU CaMOUICHTU()UKAITIH.

9. Kypc peammsyerT CBiI3b Y4eOHOW MAWCIMIUIMHBI C JKH3HBIO, YTO
CIIOCOOCTBYET YCHUJICHHIO MOTHBAIlMU YYAIIUXCS K H3YYEHHUIO HEnpOoUILHOM
XUMUM 4Yepe3 PACKpPbhITHE CBSA3M HW3y4aeMoro Marepuaja c  Oyayuien
oOpa3oBaTesbHON TpaeKTopuen U mpodecCuoHAIbHON AESTEIBHOCTH.

10. B Kkypce mpeacTaBieHbl COBPEMEHHBIC HAIPABICHUS Pa3BUTHS
XUMHUYECKOU HAyKU U TEXHOJIOTHUHU.

11. B kypce Halum oTpakeHHE OCHOBHBIE COJIEPKATEIbHBIC JINHUHU:

o «Bewecmeo» — 3HaHHS O COCTaBe, CTPOCHHUM, CBOWCTBaX ((PU3NUECKUX,
XUMHUYECKUX M OUOJOTUYECKUX), HAXOXKJCHUM B TMPUPOJICE U MOTyYCHUH

Ba)KHEHIIINX XUMHUUYECKUX BCIICCTB,

o «Xumuueckasn peakuusy — 3HAHUA O IPOHCCCAaX, B KOTOPBIX IIPOABIISAIOTCA
XUMHYECKHE CBOMCTBA BCHICCTB, YCIOBHAX HX IIPOTCKAHUA H crocobax

YIIPaBJICHUS UMU;

o «Ilpumenenue eeutecme» — 3HAHHUS B3aUMOCBSI3U CBOWCTB XHUMHUYECKHX
BEIECTB, HAMOOJIEEe HCIOJIb3YEMBIX B OBITY, MPOMBIIIJIEHHOCTH, CEIHCKOM

XO3$II>1CTBC, 3APaBOOXpPaHCHUHU U HAa TPAHCIIOPTE;

o «fM3biIKk Xumuu» — CUCTEMa 3HAHUM O BaXHEUIIMX MOHITHUAX XUMHH H
XAMHUYECKOW HOMEHKJIAType HEOPraHWMYE€CKUX W OpPraHMYeCKUX BEIIECTB
(MIOITAK wu TpuBHManbHOM); BIaJCHUE XHUMUYECKOM CHUMBOJUKON H €€
OTpaXCHUEM Ha MUChME, —XUMHUUYECKUMHU 3HAKaMU (CUMBOJIaMHU), (OPMYIIbI U
ypaBHEHMS, a TakKe MpaBuja IMepeBoja WHPOPMAIIMU C POJHOTO s3bIKa Ha

SI3BIK XUMHH B OOpaTHO.

MecTo npeaMera B y4eOHOM ILUIAHE
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Kypc xumum B cpenHer mkone mnpenycMarpuBaercs @DenepaibHbIM
rOCYIapCTBEHHBIM  00pa30BaTeIbHbIM CTAaHJAPTOM KaK COCTaBHas  4acTh
npeaMeTHOM o0nacTh « ECTeCTBEHHO-HAYYHBIE PEAMETHD.

Xumus BKJIIOYEHA B pasfiesl 0a3uCHOro yuyeOHOro IuiaHa CPEIHEM HIKOJIbI
«Copepxanue, QopMHpyeMoe ydYyacTHUKaMU 00pa30BaTeIbHOIO IPOLECccay,
MOATOMY OOydYaromuecss MOTYyT BBIOpaTh XMMHIO Kak Ha 0a30BOM, TaKk W Ha
yoIyOnéHHOM  YpOBHE WM €, B KaueCTBE aJbTepHATUBBI  BBIOpATh
MHTETPUPOBaHHbBIN Kypc «EcTecTBO3HAHUEY.

B 0asucHom y4yeOHOM 1IaHe o0OMIE00pa30BATEIbHBIX OpPraHU3ALMMA
U3y4YEHHE XMMHH NPOBOAUTCA M3 pacuéra 1 yac B Hexemo (70 gacoB 3a 1Ba roga
oOydeHMs1), B COOTBETCTBMM C KOTOpPbIM WU pa3zpaboTaHa maHHas padouas

porpamMma no XMMuu JJi CPEIHEro 00111ero 0opa3oBanust Ha 0a30BOM YpOBHE.

.JII/I‘IHOCTHBIE, METANPECAMETHBIC U NPECAMETHDBIC PE3YJIbTAThI

0CBOCHHSA KypcCa
OOyueHue XUMUU B CpeqHEH 1Ikoje Ha 0a30BOM ypOBHE MO JAAHHOMY Kypcy
CHOCOOCTBYET  JOCTHMKEHUIO  OOYYAIOIMIMMUCS  CIEAYIOLIUX  JUYHOCHIHBIX
pe3ynbmamos:.
1) yyBcTBa TOPAOCTM 3a POCCHUHCKYI0O XUMHUYECKYH0 HAayKy U OCO3HaHUE

POCCUHCKON Tpa¥AaHCKOW HJIEHTUYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOU

cepe;,

2) oco3HaBaTh HEOOXOAUMOCTH CBOEH IO3HABATEIBHOW ICATCIILHOCTH M YMCHHE
yOpaBIsATh €0, TOTOBHOCTh M CIIOCOOHOCTH K caM000pa3oBaHHIO Ha
MIPOTSHKEHUU BCEH YKU3HH, TTOHMMAaHHE BAXKHOCTH HEIPEPHIBHOTO 0Opa30BaHUS
Kak (hakTopy ycmemnrHo npodeCCHOHAIBLHON W 0OIIEeCTBEHHOU NESITEIbHOCTH;

— 6 no3HasamebHol (KOTHUTUBHOM, MHTEIUICKTYaJIbHOW) cghepe

3) TOTOBHOCT, K OCO3HAHHOMY BBIOOpDY JaibHeiIIed 00pa3oBaTelbHON

TpaekTopuu uiu chepbl NpodecCHOHATBHON NEATEIBHOCTH — 6 Mpy0o8oli

cepe,
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HENpUATHE BPEIHBIX NPUBBIYEK (KYpeHHs, YMOTPEOJCHUs alKoroisi |
HapKOTHKOB) Ha OCHOBE 3HAHUI O TOKCHMYECKOM M HApKOTHYECKOM JCHCTBUU

BEIIECTB — 8 cghepe 300posvechHepediceHus U 6e30nacHo2o 0opasa HeusHu,

Memanpeomemuvimu pesyibmamamu OCBOCHHS BBITYCKHHUKAMHU CpeIHEn

IOTKOJIBI KypCa XMMHHU ABJIAKOTCA:

1)

2)

3)

4)

UCNONb306aHUe OCHOBHBIX METOJIOB TO3HAHUA (ONpeeieHUe HCTOYHUKOB
y4eOHOM M HaydyHOH MH(pOpMaIiK, MoJydeHUe dTor nHdopmalu, e€ aHaau3, u
YMO3aKJIIOYEHUSI HA  €ro  OCHOBE, H3IOTOBICHHME W  IIPE3CHTaLUs
MH(POPMAIIMOHHOTO MPOJYKTa; MPOBEACHUE SKCIEPUMEHTa, B TOM YHUCIE U B
IIPOILIECCE MCCIENOBATENBCKON JIEATENIBHOCTH, MOJEIMPOBAHUE HN3y4aeMbIX
00BbEKTOB, HAONIONCHNE 32 HUMH, UX U3MEpeHHe, GUKCcAIHs Pe3yIbTaToB) H UX
npumeHenue IS TOHAMAHUS  PA3IMYHBIX  CTOPOH  OKpPYKarolleu

JICHCTBUTEIBLHOCTH;

gladeHue OCHOBHBIMH HMHTEIUICKTYyalbHBIMU ONepanusMu (aHanu3 W CUHTE3,
CpaBHEHHUE M cHCTeMaTh3anusi, 0000IIEeHNEe U KOHKPETU3alus, KilacCupuKanus
U IIOMCK  aHAJIOTOB, BBIABICHUE  IPUYUHHO-CIEICTBEHHBIX  CBA3El,

(bopMyITUpOBKa TUTIOTE3, MX POBEPKa U (POPMYITHPOBKA BHIBOIOB);

nosuauvue OOBEKTOB OKPY)Xarmero Mupa B IINIAHC BOCXOXIACHHA OT

a0CTPaKTHOTO K KOHKPETHOMY (OT OOIIIEro Yepe3 4aCTHOE K SAUHUIHOMY);

CNnocooOHOCmb BbIABUI'aTh HMJACU W HAXOOUTb CPCIACTBA, HGO6XOI[I/IMI>IC L UX

JTOCTHIKEHUS

5) ymenue HopMynupOBaTh HETH M ONMPEACIATH 3a1a4l B CBOCH MO3HABATEILHOM

6)

JEATEIIbHOCTH, ONPENeNISITh CPEACTBAa MJIsA JOCTHXKCHHUS Iele W pelIeHUs

3aj1ad4;

onpedensimvb  pazHOOOpa3HbIE  UCTOYHUKH  TIOJMYYEHHUs]  HEOOXOAMMOit
XUMUYECKOW MH(POPMAITNH, YCTAHOBICEHUE COOTBETCTBUS CONEP KaHUS U (hOPMBI

npe/cTaBIeHNs HHPOPMAIMOHHOTO MPOAYKTa ayAUTOPHUH;
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7) ymeHnue IPOTyKTHBHO OOMIATHCS M B3aUMOZICHCTBOBATh B MPOIIECCE COBMECTHOM
JNEATEIIbHOCTH, YYMTBIBATh MO3UIHUM JOPYIHX YYaCTHHUKOB J€ATEJILHOCTH,

3¢ dHeKTUBHO pa3penmaTh KOH(DIUKTHI;

8) eomosnocms K KOMMYHUKAIUM (TPEICTABIATh PE3YJIbTaThl COOCTBEHHOMN
MO3HABATENILHON  JIESITEBHOCTH, CJBIIATh W CHYIIATh  OIMIOHEHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO MO3UIHUIO);

9) ymenue wCNONB30BaTH CpeACTBA WH(MOPMANMOHHBIX M KOMMYHHKAIIHOHHBIX
texHonorut (nanee — WKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3alMOHHBIX 33/1a4 C COOJIIOCHUEM TPEeOOBAHMN IPTOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, MPABOBBIX U 3THUECKUX HOPM,

HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

10) 6radenue S3BIKOBBIMH CPEICTBAMH, B TOM YHCIIC M SI3bIKOM XUMHH —
YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIararth CBOIO TOUKY 3PEHUS, UCIOJIbH30BATh
aJICKBAaTHBIC SI3BIKOBBIC CPEJCTBA, B TOM YHCIE W CHUMBOJIbHBIE (XUMUYECCKHC

3HaKH, GOPMYJIBI U YPABHEHUS).

Ilpeomemnvimu pezynomamamu W3y4eHUss XMMHM Ha 0a30BOM YpOBHE Ha
CTYIIEHH CPEIHETO 00Iero 00pa30BaHMUs SIBISIFOTCS CJCAYIONINUE PE3YAbTATHI.

|. B mo3naBarejbHOU cdepe:

1. s3wuanue (nomumanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BaXKHEUIIHMX TEOPUM

Kypca OpraHMYecKor U o0Ieil XUMHH;

2. ymeHue HAOIONATh, OMHUCHIBATh, (PUKCUPOBATh PE3YABTATHl M JIEJATh BBIBOIBI
Ha  OCHOBE  JIEMOHCTPAIMOHHBIX W  CaAMOCTOSITEIbHO  MPOBEAEHHBIX
AKCIIEPUMEHTOB, HMCIOJbB3Yys ISl 3TOrO0 POJHOM (PYCCKH WJIM UHOW) SI3BIK U

SA3BIK XUMHUH,

3. YyMeHue KJ'IaCCI/I(l)I/IHI/IpOBaTB XUMHYCCKHUC JOJICMCHTLI, IIPOCTBIC BCIICCTBA,

HEOPraHNYCCKHEC U OPTAaHUYCCKUEC COCAMHCHUS, XUMHWYCCKHUEC ITPOLICCCHI,
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4. ymeHnue XapaKTepH30BaTh OOIIME CBOWCTBA, IOJY4YEHHE U MPUMEHEHHE
U3YyUEHHBIX KJIAaCChl HEOPraHWYECKUX U OpraHMYeCKUX BEIIECTB U HX

BOKHEUIINX MPEACTABUTENEH;

5. onucvieams KOHKPCTHBIC XHMHUYCCKUC PCAKIUHU, YCIOBUA HX IIPOBCIACHUA U

YHPAaBJICHUA XUMHUYCCKUMH ITPOLUCCCaAMU,

6. ymeHue IpoBOAUTD CaMOCTOSITCIIbHbIA XUMHUYECKUM 9KCIICPUMCHT H Ha6JIIOI[aTI)
I[CMOHCTpaHHOHHBII;'I OKCIICPUMCHT, (bHKCHpOBaTB pe3yibTarbl U ACJIaTh BBIBOABI

M 3aKJIFOUYCHUS 110 PE3YJIbTaTaM,

1. NPOCHO3UpPOBANlb CBOMCTBA HCU3YUYCHHBLIX BCIONCCTB II0 AdHAJOrMku CO

CBOMCTBaMH HN3Y4YCHHBIX Ha OCHOBC 3HAHNA XUMHUYCCKUX 3aKOHOMepHOCTGI>'I;

8. onpedensamvb MCTOYHUKN XUMHUYECKON WHGOpPMAINH, TOIy4YaTh €€, MPOBOIUTH

aHaJIN3, U3roraBJINBaTb HH(l)OpMaHHOHHBIﬁ IIPOAYKT U IIPCACTABILITH €TI0,

9. ymemv  nonvzosamuvcsa  00S3aTENBHBIMM  CIPABOYHBIMU  MaTepHUajlaMu:
[Tepuonuueckoit cucremort xuMuueckux 3aeMeHToB 1. M. Menneneesa, Tabnuieit
pPacTBOPUMOCTH, JJNEKTPOXMMHUYECKUM PSAIOM HANPSIKEHUH METAIOB, PSIAOM
AIIEKTPOOTPULIATENBHOCTH — JUISI XapaKTEPUCTUKU CTPOEHUS, COCTaBa U CBOMCTB
aTOMOB XMMHUYECKUX 31eMeHTOB |—IV nepronos u o0pa3oBaHHBIX UMH IPOCTHIX U

CJIOXKHBIX BCIICCTB,

10. ycmanoénenue  3aBUCUMOCTH  CBOWCTB W NPUMEHEHHUS  BaXHEUIINX
OPTraHWYECKUX COCIMHEHUM OT HX XMMHYECKOIO CTPOCHHMSA, B TOM 4YHUCIE U
OOYCJIOBJICHHBIX XapaKTepOM 3TOTO CTpOeHUs (MpeAesbHbIM WA HENpeneIbHbIM)

U HaTM9ueM (PyHKIIMOHAJBLHBIX TPYIII;
11. mooenuposanue MOJIEKYy1 HEOPTaHUUECKUX U OPTaHUYECKUX BEILIECTB;

12. nonumarue XUMUYECKONU KapTHHBI MUPA KaK HEOTHEMJIEMOM YaCcTH 1IEJTOCTHOM

Hay4YHOMN KapTUHBI MUpA.
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I[I. B umeHHOCTHO-OpMeHTAUMOHHOH cdepe — dopMupoBaHrEe COOCTBEHHOU
MO3ULIMU TIPU OLIEHKE MOCIEACTBUHN I OKPYXAIOWEH Cpelbl AesITeIbHOCTH
YEeJIOBEKa, CBS3aHHOW C TIPOM3BOACTBOM U TIEPEePaOOTKON XUMHUYECKHUX

IIPOIYKTOB;

[1l. B TpynoBoii chepe — nposedenue XUMUIECKOTO IKCIIEPUMEHTA; paA36umue
HaBBIKOB  Y4eOHOH,  IPOEKTHO-UCCIENOBAaTEIbCKOM U TBOPUECKOM

ACATCIIbHOCTH IIPU BBIITOJIHCHUY MHAWBUAYAJIBHOI'O ITPOCKTA 110 XUMUU,

IVV. B cdepe 310poBoro odpasza Ku3HU — coOn00eHue TpaBuil OE30M1aCHOTO
oOpalleHHsl C BEIICCTBAMHU, MaTepHuallaMy; OKa3aHUE IICPBOM ITOMOIIU IPH
OTpaBJICHUSAX, OKOTaX W TpaBMax, MOJYYCHHBIX B pe3yJIbTare HapyIICHHUS
IIpaBUJI TEXHUKU OS30IaCHOCTH MPHU padOTe ¢ BEIICCTBAMHU M JJA0OPATOPHBIM

000pyIOBaHUEM.

Conep:xkanne kypca 10—11 knaccoB. ba3oBblii ypoBeHb

ConmepxaHue Kypca XapakTepHU3yeTCs LEJIOCTHOCTBIO U CHUCTEMHOCTBIO
y4eOHOro MpeaMeTa, Ha OCBOEHUE KOTOPOTO OTBEACHO KECTKO JTUMUTHUPOBAHHOE
ydeOHOe BpeMs.

[TepBast wacTh kypca (10 kiacc) mocpsiieHa OpraHuYeCKUM COSTMHEHUSIM, a
BTopas (11 kiacc) — oOmiel XUMHH.

CTpyKTypupOBaHUE KypCa OPraHM4eCKOW XUMHH OIpeneseTcs] HAESIMU
TEOpUH pa3BHUBAlOLIEro o0yueHus: DiabkoHrHa U B. B. JlaBbI10Ba U CTaBUT LENbIO
pa3BUTHE YydYalluXcid HENpOQWIbHBIX MO OTHOIICHHWIO K XHMHHU KIIACCOB
cpeacTBaMu yueOHoOUM AuciuIuinHbl. [l03ToMy BHauajge paccMaTpUBaIOTCs KpaTKue
TEOPETUYECKUE CBEICHHUS O CTPOEHUM, KiIaccuPukaumm ¢ crnocodax
dbopMuUpOBaHUS Ha3BaHUH OPraHUYECKHX COCIMHEHUH, 00 O0COOCHHOCTAX
MPOTEKAHUS] OPraHMYECKUX PEaKIMil B CPABHEHUU C HU3YUYEHHBIMHU B OCHOBHOM

MIKOJIC THIIaMH XHMMHYCCKHX peaKHI/Iﬁ C y4aCTUCM HCOPTaHUYICCKHNX BCHICCTB. Ha
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HAa4yaJlbHOM JTale pPacKphIBAIOTCS MPUYMHBI MHOTOOOpaswsi OpraHUYECKHUX
COE€JIMHEHUMH.

Jlanee paccmaTpuBarOTCS OCHOBHBIEC KJIACCHI OPTAaHUYECKUX COCAWHEHUN —
YIJIEBOJIOPOJIOB (QJIKAHOB, aJIKEHOB, MEHOB, aJKMHOB, aPEHOB) U UX MPUPOIHBIX
HMCTOYHHMKOB (MPUPOJHOTO Traza, HeTH W KAMEHHOTO YyIis). DTO IO3BOJISET
3aKpENUTh OCHOBHBIE IMOJOXKEHUS TEOPUU XUMUUYECKOTO CTPOEHUSI OPraHUYECKHUX
coenqunenuii A.M.byTtnepoga.

3aTeM CBEACHUS O 3aBUCUMOCTH CBOWMCTB OPraHMYECKUX COCAUHEHUN OT MX
CTPOCHHSI PA3BUBAKOTCS MPU PACCMOTPEHHUM KJIACCOB KHUCIOPOACOICPKALINX
coeMHEHUN (CrUpTOB, (eHOoNa, allbJIETHUIOB, KapOOHOBBIX KHCJIOT, CIIOXKHBIX
7(UpOB, XUPOB M YIIEBOJIOB) M a30TCOMAEPIKAIIMX OPTaHUYECKUX COCAUHEHUMU
(aMUHOB, aMHMHOKHUCIIOT, OEJIKOB U HYKJICMHOBBIX KHUCJIOT).

Wnero nenemnonaranus, T. €. OTBETa HA BOMPOC O POJIM OPTraHUYECKON XUMUH
B JKM3HM COBPEMEHHOTO OOIlECTBA, peaju3yeT 3aKIIOUUTENIbHas IJlaBa Kypca
«Opranndeckass XuMus 1 o0IIecTBO». B Helt oOyuaromuecs 3HaKOMSITCS ¢ TAKUMU
BOXHBIMU B TPAKTHUYECKOM M OHOJIOTUYECKOM OTHOIICHUM BEIIECTBAMH U
MaTepuajaMy, Kak IJIacCTMacChl M BOJIOKHA, (PEPMEHTHI, BUTAMUHBI, TOPMOHBI U
JICKapCTBa, a TAKXKE C JOCTHKECHUSIMH OMOTEXHOJIOTHH.

Nneun Teopum pa3BUBAIOIIETO OOy4YEHHUs TOJIOKEHBI MU B OCHOBY Kypca
oOmiei XuMHUHM. Y CTapIICKIaCCHUKOB (hOPMUPYETCS IEIOCTHOE MPEACTaBICHUE O
XAMHUYECKOU HAYKE U XUMHUYECKOM MPOU3BOJICTBE, @ TAKIKE O €AUHON €CTECTBEHHO-
HAy4YHOM KapTUHE MHpPA, B KOTOPOM XMUMHUECKash KapTHUHA MHpaA SBIAECTCA €€
HEOTHEMIIEMOU YACTHIO.

B kxypce oOmeil Xumuu BHauaje ydalluecs 3HAKOMSTCS TOCIETHUMHU
JOCTIDKEHUSIMU B OOJIACTM M3Yy4E€HHUs aToMa, Y3HAIOT O COBPEMEHHBIX METoAax
MO3HAHUS CTPOCHHUS aToMa, YIIYONSIOT W PACHIMPSIIOT 3HAHMS, TIOJyYEHHBIC B
Kypc€ OCHOBHOM IIIKOJbI, O CTPOCHMM aroMa M BEIIECTBA HAa OCHOBE
[lepuonuueckoro 3akona u Ilepuommueckoit cuctembr JI. M. MengeneeBa, 00
OoOIMX CBOMCTBAaX KJIACCOB OPraHMYECKUX M HEOPraHMYEeCKUX COCIUHCHHUI

(KUCTIOT,  OCHOBaHWH, aM(pOTEpHBIX  COEAMHEHUH) B  CBETE  TEOPUU
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AIIEKTPOJIMTHYECKON TUCCOMAlMU U IPOTOHHOU Teopuu. [lanee paccmarpuBaeTcs
KJIaCCU(PUKALUS XUMUYECKUX pEaKkUUid B OPraHUYECKOW U HEOPraHU4eCKON
XUMHUHU. 3aBepuIaeT Kypc 3HAKOMCTBO CTapIICKIACCHUKOB C NEPCHEKTUBAMHU
pa3BUTUSL XUMHYECKOM HAyKd MW XHMHUYECKOTO MPOM3BOACTBA, C MpoOieMaMu
OXpaHbl OKPYKAIOIIEW Cpenbl OT XWMHYECKOTO 3arpsA3HEHUS W IyTAMH HX

peleHus.

Conepxanne kypca. 10 kiaacc. ba3oBblii ypoBeHb
Teopusa cmpoenusa opzanuueckux coeounenuii A. M. bymaepoea.
Ilpeomem opzanuueckoit xumuu. Opeanuieckue gewjecmea. NPUpooHule,
uckyccmeennvle u cunmemuyeckue. OcobeHnocmu cocmaea u cmpoeHus.
opeanuyeckux eewjecms. Bumanusm u ezco kpax. Ilonamue 06
V211e8000po0ax.
OcHoOBHbBIE TOJIOKEHUSI TEOPHUH XMMHUYECKOro cTtpoeHusi Bytiepona.
BanentHocts. CTpykTypHble (OpPMYNIBI — TIOJHBIE U COKpalIEHHBIC.
[Ipocthie (omuHapHBIE) U KpaTHbIE (JABOWHBIE W TPOWHBIE) CBS3HU.
N3omepsl 1 n3oMepus. BzauMHoOe BIUsSHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu.  Hexotoppie  oOmme  XMMHYECKHE  CBOMCTBA
OpPraHUYECKUX BEHIECTB: MX TOpPEHHE, IUIaBIIEHHE U OOyIIIMBaHHUE.
Mogenu (mapoctepkHeBble W OOBEMHBIE) MOJEKYJA OPraHUYEeCKUX
COCIMHEHUN pa3HbIX KiaccoB. OnpenesieHHe 3IEMEHTHOIO COCTaBa
OPraHUYECKUX COCTUHEHU.
Jlabopamopnvie onvimol. VI3TOTOBJIEHHE MOJEJICH OpPraHUYECKUX
COEJIMHEHUMH.
Yi1eBo0pPOabI M UX MPUPOAHBIE HCTOYHUKH
IlpeneabHbie yrneBomopoabl. AJikanbl. Omnpenenenue. [omonornueckuil psn
alKkaHoB W ero obOmias ¢opmyna. CTpyKTypHash H30MepHUs YIJIEPOIHOW IIEMH.
Papukansl. Homenkiiarypa ankaHoB. XMMHUYECKUE CBOWCTBA aJIKAHOB: TOPEHUE,
peaKkiuu 3aMelleHusl (TaJIOTeHUPOBAHUE), PEAKIIUS PA3JIOKEHUSI METaHa, PeaKIus

JETUAPUPOBAHUS ITAHA.
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HenpeneabHble yriieBoaopoabl. AJiKeHbl. OTuieH. [omonorudeckuii psin
ankeHoB. Homenknarypa. CtpykTypHass uzoMmepusd. [IpoMBbIlUIEHHOE MNOTy4YeHUE
AJIKEHOB: KPEKHHI U JIETUAPUPOBAHUE alKaHOB. Peakuus neruaparanuu 3TaHoa,
Kak J1a0opaTOpHBIN CIOcO0 TMONydeHHus dSTujieHa. Peakiuu TpuCcOeIUHEHUS:
rUApaTanus, THAPOraJOr€HUPOBAHWE, TaJOTCHUPOBAHHUE,  IOJUMEpPU3ALUU.
[IpaBmiio MapkoBHUKOBa. OKuciaeHHWE ankeHOB. KadeCTBEHHbIE peaKIuu Ha
HEMpPEAEIbHBIE YIIIEBOAOPO/IBI.

Aaxkanuensl. Kayuykn. Homenknarypa. ConpspkéHHbie nuensl. byraauwen-1,3,
u3onpeH. Peakuus JlebGenesa. Peakiuu mnpucoequHeHus: ankagueHoB. Kayuyku:
HaTypajbHbIA, CHUHTETHYecKHe (OyTaJueHOBbIN, H30MPEHOBbIN). Bynkanuszaus
Kayuyyka. Pezuna. DO0OHUT.

Auaxkuebl. OOmas  XapakTepucTuka roMmosiorudeckoro psga.  CrnocoOsl
o0Opa30BaHUs Ha3BaHUM aJKMHOB. XHWMUYECKHE CBOMCTBA alleTWJIEHA: T'OPEHUE,
pEeaKLMK MPUCOEAUHEHUS: THIPOraJOr€eHUPOBAHKE, FaJJOTEHUPOBAHUE, THAPATALIHS
(peakuusa KyuepoBa), — ero monyuyeHue U NpUMEHEHUE. BUHMIXIOpUA M €ro
MOJIMMEPU3ALIMS B TOJTUXJIOPBUHUII.

Apenbl. beH3o0i1, Kak MpeAcTaBUTENb apOMATUYECKUX YIIIEBOAOPOa0B. CTpoeHue
€ero MOJIEKYJbl M CBOMCTBAa (PU3MYECKHE U XHUMHUYECKHE CBOWCTBA.: TOpPEHUE,
peakuMu 3aMelleHusi — TalloreHupoBaHWe, HuTpoBaHue. [lomyueHue wu
npuMeHeHue OeH3071a.

Ilpuponusbiii ¥ monmyTHbIA ra3bl. CocTaB NpUponHOro ra3a. Ero HaxoxiaeHue B
npupone. IlpeumymiecTBa TPUPOAHOrO raza Kak TOIUIMBA. XHMHYECKas
nepepaboTKka MPUPOJHOrO Trasza: KoHBepcus, nuponu3. CuHTE3-ra3 u €ero
IPUMEHEHUE.

[TonyTHble Ta3bl, ux coctaB. [lepepaboTka momyTHOro rasa Ha (pakuuu: CyXOu
ra3, IpornaH-OyTaHOBasi CMECh, Ta30BbIi OCH3MH.

Hedptr m cnocodblr eé mepepaGorku. CoctaB HepTH U e€ mnepepadboTka:
neperonka, Kpekunr, pudopmunr. Hedrenpoaykrel u ux nomydenue. [lonarue 06

OKTaHOBOM 4YHCJIe. XUMHUYECKHE CIIOCOOBI MOBLIIIEHUS KauecTBa OeH3MHA.
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KamenHnblii yrogr u ero mepepadorka. KokcoBaHHE KaMEHHOIO YIS M €ro
IIPOAYKTHI: KOKCOBBI a3, aMMHadHasi BOJa, KaMEHHOYTOJbHAas CMOJIA, KOKC.
["a3udukaryss KAMEHHOTO YTJISL.

Jemoncmpayuu. I opeHre NpeIeabHbIX U HENPEAEIbHBIX YIIIEBOJOPOAOB: METAHA,
JTaHa, aleTWwIeHa. KadeCTBEHHBIE pPEAKUMU Ha HENPEIEIbHBIE YITIEBOJOPOJBIL:
oOecIBEUMBaHUE JTUJICHOM M aleTHJIICHOM pPAacTBOPOB MEpPMaHTraHaTa Kaaus Hu
OpomHOIl BoAbl. OTHOLIEHHE O€H30Jla K 3TUM OKHcIuTesnsaM. Jleruaparanus
sta”ona. I'maponus kapbuna kampius. Komnekuun «Hedts u HedrenpoaykTe»,
«KameHHBIH yronb ¥ NpoayKThl ero nepepadotkmn», «Kayuyku». Kapra nonesnsix
UCKonaeMbIx PO.

Jlabopamopnvie  onvimbl. OOHapyXeHUE  MPOAYKTOB  TOPEHUS  CBEUHU.
HccenenoBanne CBOMCTB KAy4yKOB.

Kucaopoa- n azorcogep:xaniue OpraHnyecKue CoeIMHeHHus

Oanoaromubie cnuprbl. OnpeneneHune. @OyHKIMOHANbHAS T'UAPOKCUIbHAS
rpynma. ['omosmorudeckuil psifi IpeacsbHBIX OJHOATOMHBIX CHUPTOB. M3oMepus
MOJIOXKEHUS (PYHKIIMOHAJIbHOM Tpynibl. BogoponHas cBsi3b. XUMHUECKUE CBOMCTBA
CnupTOB. AunbieruaHas rpynmna. Peakuus sTepuuKaluy, CIOXKHbBIE 3(QUPBHIL.
[Ipumenenune criupToB. J[eHCTBHE METHUIIOBOTO M 3TUJIOBOIO CIIUPTOB HA OPraHUu3M
YEJI0BEKA.

MHoroaroMHbie CHUPTHI. DTUICHIJIMKOJb, KAK IIPEICTABUTEND JIByXaTOMHBIX U
ITIMLEPUH, KaK IPEICTABUTEIb TPEXATOMHBIX CIIUPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIUPTHI, UX CBOWCTBA, MOJy4yeHUE U npuMeHeHue. llonstue 00
aHTU(pU3ax.

®enoua. CtpoeHue, noiryyeHue, CBOCTBA U npuMmeHeHue ¢enona. Kauecrsennnie
peakiuu Ha GpeHos. B3anmHoe BiIMsHME aTOMOB B MOJIEKYJe (peHOJIa.

AJdbaernibl 1 KeToHbl. PopManpleru M ameTanbAerul, Kak MPEeICcCTaBUTENH
aNbJIETUJOB, COCTaB UX MoyieKyl. (DyHKIUMOHaNbHAs KapOOHWIbHAs TpymIa.
KauecTBeHHbIE peakunu Ha anbaeruipl. CBOMCTBA, MONYYEHUE W NPUMEHEHHE
dopmanbreruna M aueraibaeruaa.  Peakuuu  MOJMMKOHAEHCALUMU TS

dbopmanbaeruaa. [lonsTue o KETOHaAX Ha MPUMEPE aAIETOHA.
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KapOoHoBble KHCIOTBI. ['OMOJOTHUYECKUU P TPEAETbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKHpHbIE KapOOHOBBIE KHCIIOTHl. XHMHUYECKHE CBOWCTBA
kapOOHOBBIX KUCIIOT. [lonydeHnre u npuMeHeHne MypaBbUHON U YKCYCHOM KUCIOT.
Caoxnblie 3¢pupbl. ZKupbl. Peakius srepudukanuu. Cnoxabie 3¢upsl. XKupsl, nx
COCTaB U TUJIPOJU3 (KUCIOTHBIN U 1IeI04HOM ). MbLia. ['uapupoBanue sKupoBs.
YrueBoasbl. YrneBoasl. MoHocaxapuasl. [Tioko3a kak anpaerugocnupt. CopOour.
Monounokucnoe u cnuproBoe Opoxxenue. dotocunres. Jucaxapunpl. Caxapo3sa.
[Tonucaxapuabl: Kpaxma, HEJUTI0I03a.

AMuHBI. AMuHOrpynma. AMHHBI TPEIEIbHBIE M apOMaTHYeCKHe. AHWIIMH.
[Tonyuenne amuHOB. Peaknus 3uHMHA. XHMMHMYECKHME CBOWCTBA M IPUMEHEHHE
aMUHOB.

AMMHOKHCJIOTBI. AMHWHOKHCIOTBI, COCTaB HMX MOJIEKYJ H CBOMCTBA, KakK
aM(pOTEpHBIX OPraHMYECKUX COEOUHEHMH. [JHMIMH, Kak MpeACTaBUTENb
aMUHOKHUCHOT. [lomydenne nonumneTnioB peakuuen nonmkonaeHcanuu. llonsatue o
NENTUIHON CBS3H.

beakn. CrpoeHue Monekyn O€NKOB: MEpBUYHAs, BTOPUYHAS W TpPETUYHAs
CTpyKTypbl. KauecTBeHHbIE peakiuu Ha O€nKH, MX THUIPOJU3, JEHATypauus u
Oouonorudyeckue PyHKIIHUH.

Jemoncmpayuu. 1lonydeHue anbAeTHIOB OKHUCIEHHUEM cnupToB. KauecTBeHHas
peakiusi Ha MHOTOATOMHBIE CIIMPThI. 3aBUCUMOCTh PacCTBOPUMOCTH (heHOJIa B BOAE
OT Temreparypbl. B3aumoseiictBue ¢ OpomHoi Bomor u xjopumom xenesa(lll),
KaK KayeCTBEHHbIE peakuuu Ha ¢eHon. Peakiuu cepeOpsHOro 3epkaiga M CO
CBEXETONyuYeHHbIM TuapokcuaoM meau(ll) mpu HarpeBaHuu, Kak KauyeCTBEHHbBIC
peakiuu Ha anbaeruasl. OOpasibl MypaBbUHOM, YKCYCHOHM, MaJbMUTHHOBOW H
CTEapUHOBOM KHCJIOT U HMX PAaCTBOPUMOCTh B BOAE. AJBIAETHMAHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CITUPTOB IIFOKO3bI B peakiuu ¢ ruapokcuaom memu(ll).
WNnentudukanus kpaxmana. KadecTBeHHbIE peakiuy Ha OEJIKH.

Jlabopamopnuie onvtmel. CpaBHEHHE CKOPOCTH MCIAPEHMsS BOJBI U ATaHOJA.
PactBopumOCTh mMueprHa B BOAE. XMMHMYECKHE CBOWCTBA YKCYCHOM KHCIIOTBI.

Omnpenenenue HENPEAEIbHOCTH PACTUTENBHOIO Macia. MieHTudukanus kpaxmana
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B HEKOTOPBIX MPOAYKTax NUTaHusA. M3roroBieHHEe KpaxMajbHOIO KieicTepa.
M3roroBneHue MoAeNed MOJEKYl aMHHOB. V3roTOBIEHME MOJENM MOJEKYIIbI
IJIMLUHA.

Ilpakmuueckasa paboma. VinenTudukaus OpraHuyeCKUX COSIMHEHUN.
Oprannyeckasi XumMus 1 001IECTBO

buorexnonorus. Ilepuonel €€ pas3Butusa. Tpu HampaBiieHHS OHOTEXHOJIOTHU:
TeHHas (UM TeHETUYeCKas) MHKEHEepUs; KIETOUHasi WHXKEHepus; Ouosiornyeckas
uHxeHepus. lenetnuecku  MoauduuupoBanHble  opraHusMbl  (I'MO) wu
TpaHcreHHas npoaykuus. Kinonupoanue. MimmoOuin3oBanHble (DEPMEHTHI M HX
IIPUMEHEHUE.

IMosmmepbl.  Knaccudukanus  nomumepoB.  VICKycCTBEHHBIE — MOJIMMEPBIL:
LEJUTYJION 1, alleTaTHBIN MIENK, BUCKO3a, HEIO(aH.

Cunrernyeckne noauMepsbl. [lonnMepusanus 1 NOIMKOHACHCALNS, KAK CIIOCOOBI
nojiyueHusi nonuMmepoB. CunTeTmueckue kaydyku. Ilomuctupon, teduoH u
NOJINBUHWIXJIOPUA, Kak IpeAcTaBUTeNd IutactMacc. CHHTETUYECKHE BOJIOKHA:
KalpoH, HAWUJIOH, KEeBJIAp, JIABCAH.

Jemoncmpayuu. Komiekuuu KaydyKoB, IJJACTMACC, CUHTETUYECKHX BOJIOKOH M
u3zenuil u3 HuX. @epMEHTATUBHOE PA3JIOKEHHE IEPOKCH]IA BOAOPOA C IOMOLIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBU WM KapToders.

Jlabopamopnuie onvimpl. O3HAKOMIICHHE C KOJUIEKIMSIMU KaydyKOB, MJIACTMACC U
BOJIOKOH.

Ilpakmuueckas padoma. Pacno3HaBaHuE IJIACTMACC U BOJIOKOH.

Conepxanne kypca. 11 kinace. ba3oBblii ypoBeHb
CrpoeHue BelecTn
OcHoBHbIE CcBeleHUs1 0 cTpoeHuM aroma. CTpoeHuE aroma: cocTaB spa
(HyKJIOHBI) W OJNeKTpoHHas ob6onouka. [lonstme o006 wuzoromax. IlonsTue o
XUMHUUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM SIpa.
IMepuonuveckasa cucrema xummu4deckux 3jeMeHToB /. 1. MenaesieeBa B cBere

cBeTe Y4YeHHUsI 0 CTPOeHMH aroMa. OU3NYEeCKUil CMBICI MPUHATON B Tabmnwuie /.
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N. MenaeneeBa CUMBOJIMKA: TOPSIKOBOTO HOMEpPA JIEMEHTA, HOMEpPA MEPUOJA U
HoMepa rpynnbl. [loHsTHE O BaleHTHBIX AMEeKTpoHax. OToOpa)keHHe CTPOEHUs
AIIEKTPOHHBIX ~ O0OJIOYEK AaTOMOB XHMMHYECKHX JJIEMEHTOB C  I[OMOIIBIO
ANIEKTPOHHBIX U 3JEKTPOHHO-TpaPuuecKux HopMy.

OObsCHEHHE 3aKOHOMEPHOCTEW HM3MEHEHHUsI CBOMCTB AJIEMEHTOB B MEpPUONAX U
IPYIIAaX NEPUOJUYECKOM CHCTEMBI, KaK CIEIACTBHE UX AIEKTPOHHOIO CTPOCHUS.
DNEKTPOHHBIE CEMENCTBA XUMUUECKHUX JIIEMEHTOB.

CpaBHenune Ileprnogn4eckoro 3aKO0Ha M TEOPHMHM XMMHUYECKOI0 CTPOCHHMSI Ha
¢uiocodcekoii 0OCHOBe: TPEANOCHUIKM OTKpbITUA lleprogmyeckoro 3akoHa W
TEOPUH XUMHUYECKOTO CTPOCHHUS OPTaHUYECKUX COCIAMHEHUW; POJIb JIMYHOCTH B
WCTOPUHA XWUMHH; 3HAUCHUE NMPAKTUKU B CTAHOBICHUU M PAa3BUTUU XUMHUYECKHUX
TEOPUH.

HNonnas xuMu4ecKasi CBSi3b 1 HOHHbIE KPUCTAJINYeCKHe peméTkn. KaTnoHsl
Y aHUOHBI: MX 3apsiibl U KIACCH(PUKALHKS MO COCTaBY Ha MPOCTHIE U CIOXKHBIE.
IIpencraBurenmu. [TonsatTne 00 WOHHOW XHUMHYECKON CBsA3M. MoHHas
KpUCTaJUITMYeCcKasi pelmérka u (U3M4YecKue CBOWCTBA BEIIECTB, OOYCIOBJICHHbBIE
OTUM CTPOCHHEM.

KoBanenTHass  xuMuYeckasi CBfI3b. ATOMHBIE M MOJICKYJISIPHbIE
KPUCTANINYECKHE PelIéTKHU. [lonsaTHe 0 KOBAJIEHTHOMN CBSI3H.
DNEeKTpOOTPUIIATENIBHOCTh, HEMOJSpHAsi W TMOJISIpHAs KOBAJEHTHBIE CBS3U.
KpatHoCTh KOBajieHTHOU CBsi3M. MexaHu3mbl 00pa30BaHUs KOBAJICHTHBIX CBS3CH:
OOMEHHBI M JOHOPHO- aKUENTOPHBIA. [I0oMApHOCTE MONEKYINBI, KaK CIEACTBUE
MOJISIPHOCTHU CBSA3U UM T€OMETPUM MOJIEKYJbl. Kpucrammyeckue pemeTku ¢ 3TUM
TUATIOM CBSI3U: MOJICKYJSIDHbIE W aroMHble. DU3MYECKHE CBOWMCTBA BEUIECTB,
00yCITIOBJIICHHbIE TUTIOM KPUCTALNTMYECKUX PEIIETOK.

Merajuinyeckasi ¢Bsi3b. [loHATHE O METaIIMYECKOM CBSI3M U METAJUIMYECKUX
KPUCTAJINYECKUX pelIeTkax. PU3ndecKkue CBOMCTBA METAJNIOB HA OCHOBE MX
KPUCTAJUIMYECKOTO CTpoeHusA. lIpuMeHeHne MeTasuioB Ha OCHOBE MX CBOMCTB.

YEpHbI€ 1 LIBETHBIE CILIABBHI.
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Bonopoanas xumuyeckas cBfA3b. MEXMOJEKYIIpHAs W BHYTPHUMOJIEKYISIpHAs
BOJOPOJIHBIE CBSA3U. JHAYEHUE MEKMOJIEKYISIPHBIX BOAOPOIHBIX CBS3€M B MPUPOJIE
Y KU3HU YEJIOBEKA.

Honumepsl.  Ilonmydyenne  moIMMEpPOB  peakUMsAMH  NOJMMEPHU3ALUA U
MOJIMKOHJICHCAlMU. Ba)kHeWllne NpelcTaBUTENN IUIACTMACC W BOJOKOH, HX
IIOJIyYEHNE, CBOMCTBA U NpUMEHEHHE. [IoHATHE O HEOPraHMYECKUX MOJMMEpPAX U
UX TIPEICTABUTEIN.

JucnepcHbie cucrtembl. [loHsTHe o gucnepcHo ¢aze U AUCIEPCHOHHOMN cpeje.
ArperatHoe COCTOsSIHUE pa3Mep uacTull (a3bl, KaKk OCHOBa ISl KiacCUpUKaluu
JUCHEPCHBIX ~ CUCTEM.  OMYJBbCUH, CYCIIEH3UHM, a3po30Jid —  TPYIIbI
rpyOOANCHEPCHBIX CHCTEM, WX MPEICTABUTENW. 30JIM WU Teld — TPYMNIbl
TOHKOJMCIIEPCHBIX CHUCTEM, MX IpeAcTaBuUTeNH. [loHATHE O CcUHEpe3uce u
KOAryJISIIUU.

Jemoncmpayuu. llepuognyeckod CUCTEMBl XUMHUYECKHX dnemeHToB [l U.
MenpeneeBa B pa3audHbix ¢hopmax. Mojeslb HOHHON KPUCTAITMYECKOU PEIETKU
Ha TIpuMepe XJopuaa Harpus. MHHeEpalbl C 3THUM THIIOM KPHUCTAJUINYECKOU
PEMETKOM: KAJIBLUT, rAJINT. MoAeIn MOJIEKYJIIPHOW KPUCTAIIMYECKON PEMIETKH HA
IPUMEPE «CYXOTO JIbJIa» WM MOJA M AaTOMHOM KPUCTAJUIMYECKOM PEETKM Ha
npuMmepe anmasa, rpadura win kBapua. Monens MossipHoro oobéma raza. Moaenu
KPUCTAINIMYECKUX PEIIETOK HEKOTOpbIX MeTayioB. Komnekunuum  o0pasios
Pa3JIMYHBIX TUCHEPCHBIX cucTeM. CHHEPE3UC U KOarymsius.

Jlabopamopnvie  onvimbi.  KOHCTpyMpOBaHME  MOJACIM  METAIIMYECKOU
XuMHuueckoil cBs3u. [lomydeHue KOJUIOMAHOIO pacTBOpa KypUHOTO —Oelika,
MCCIIEJOBAHUE €T0 CBOWCTB C IOMOILNBIO JIA3EPHOM YKa3KH W NPOBEICHUE €Tr0
nenarypaiuu. [lonydeHue sMyabCUM pacTUTEIBLHOTO Macia M HaONtoAeHue 3a e
paccioenueM. [lonydyeHne cycrieH3uu «M3BECTKOBOTO MOJIOKa» M HaOIroIeHue 3a
e€ ceIuMeHTaIueH.

XuMHYeCKHE peakuuu

Knaccnpukanusas XxuMHUYeCKHX peakuuil. AJioTponu3anus U H30MepHu3alus,

KaK peakuuu 0e3 HM3MEHEHHUs COCTaBa BEUIECTB. AJUIOTpONUsS U €€ MPUYHUHBL
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Knaccudukanus peakuuii Mo pasIu4yHbBIM OCHOBAaHHUSIM: MO YHCIYy U COCTaBy
pEareHTOB M NPOAYKTOB, 1O (ha3e, MO MCHOIb30BAHMIO KaTaau3aTopa WIH
dbepmenTa, no TerioBoMy 3pdexty. TepmMoxnuMudeckne ypaBHEHUS PeaKIuil.
Cxopocth xuMuyeckux peakuuii. MakTopbl, OT KOTOPBIX 3aBUCHT CKOPOCTH
XUMHUYECKUX PEaKLUi: MPUPOJA PEAarnpyrolIMX BEIIECTB, TEMIEPATYPA, IJIOIIAIb
UX COINPUKOCHOBEHMS PEArHpyIOIIMX BEUIECTB, UX KOHIEHTpauus, IPUCYTCTBUE
katanuzaropa. [lonstme o karanmze. DepMeHTH, Kak OHOJIOTHYECKHE
KaTanu3aropbl. UHrMOUTOPBI, KaK «@HTOHUMBDY KaTaJIn3aTOPOB U UX 3HAUCHUE.
XuMHnyeckoe paBHOBecMe M cnoco0bl ero cmemenusa. Kiaccudpukanus
XMMHUYECKHX peakUui Mo MpU3HaKy UX HampaBieHus. [lonstue o0 oOpaTUMbIX
peakuusx U xumudeckoM paBHoBecud. [Ipunuun Jle-lllarense u crnocoOsl
CMENIEHUS! XUMUYECKOTo paBHOBecHs. OO0IIast XapaKTepUCTUKA PEaKIMil CUHTE30B
ammMuaka u okcuna cepbl(V1) 1 paccMoTpeHue YCIIOBHIA CMEIICHHS UX PAaBHOBECHSI
Ha ITPOU3BOJCTBE.

I'mapoaus. OOpaTumblii U HEOOpaTUMbIA TUIPONU3bL. [HUAponU3 coyieid U ero
TUTBL. ['MAPONIN3 OPraHMYECKUX COECIMHEHUM B KUBBIX OPraHU3MOB, KaK OCHOBA
oOMeHa BemiecTB. llonsitue 00 sHepreTMueckoM OOMEHE B KIETKE U pOJIU
TUIPOJIN3a B HEM.

OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIC peakuuu. CTENeHb OKHUCICHHS H €€
ompeneneHue 1Mo (opMygaM OpPraHMYEeCKUX U HEOPraHWYEeCKHUX BEIECTB.
OneMeHThl M BEIIECTBA, KaK OKUCIUTENIM M BoccTaHoBUTENH. [loHATHE O
IIPOIIECCAX OKHUCIIEHUS U BOCCTAHOBIICHUS. COCTaBI€HNE YPABHEHUM XUMHYECKHUX
peakuuii Ha OCHOBE 3JIEKTPOHHOTO OalaHca.

JIEKTPOJIM3 PAaCIIaBOB M PaCTBOPOB  JJIEKTPOJHUTOB. XapaKTepUCTHKA
AIIEKTPOJIN3a, KAaK OKHCIUTEIbHO-BOCCTAHOBUTENBHOIO Mpoiecca. OcobeHHOCTH
JIEKTPOJIN3a, NPOTEKAIOIIET0 B  PacTBOpax MIEKTpoJuTOB. lIpakTnueckoe
IIPUMEHEHUE DJJIEKTPOJM3a: IOJIyYEHHWE TaJOreHOB, BOAOPOAA, KHUCJIOpPOAA,
IEJIOYHBIX METAJUIOB M LIEJNIOYEH, a TAK)KE ATFOMUHUS 3JIEKTPOJIM30M PaCIlIaBOB U
pacTBOPOB COEAVMHEHHUW OTHUX 2IeMEHTOB. lloHsATHE O TranbBaHOILIACTHKE,

rajJJbBaHOCTCIHUH, pa(l)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB.
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Jemoncmpayuu. PacTBOpEeHME CEpPHOM KHUCIOTBI M aMMHAYHOM CEJIIMTPBI M
buKcalys TEIUIOBBIX SBJICHUM JUIsl 3THX MpolleccoB. B3anuMonelcTBusi pacTBOPOB
COJISTHOM, CEPHOM M YKCYCHOU KHUCJIOT OJIMHAKOBOW KOHUEHTPAMU C OAUHAKOBBIMU
KycOuKkaMu (TpaHyJlaMH) IIMHKA U B3aUMOJICUCTBUE OJJUHAKOBBIX KYCOUYKOB Pa3HBIX
METaJuIOB (MarHus, 1MHKA, JKeje3a) C PaCTBOPOM COJISTHOM KUCJIOTHI, KaK MpUMEp
3aBUCUMOCTH  CKOPOCTH XHMHWYECKHX PEaKUM OT NPUPOJAbl  BEUIECTB.
B3auMonelicTBre pacTBOpPOB THOCY/Ib(aTa HATpUs KOHIEHTPAIIMU U TEMIIepaTyphbl
C PpacTBOPOM CEpHOW  KHUCHOTBL. MOJEIUpPOBaHUE  «KHUISLIETO  CIOS.
Hcnonb3oBaHre HEOPraHUYECKUX KaTaau3aTopoB (Coliel xenes3a, noauaa Kamus) u
MPUPOIHBIX OOBEKTOB, COAEpKAIIMX Karaniazy (Chlpoe Msico, Kaprtodemnb) s
pa3JIoKEHU MEPOKCUAA BOAOPOAA. B3auMOneNCTBHE MHKA C COJISTHOW KHUCIJIOTOU
HUTpATOM cepedpa, Kak MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakiuii u
peakiuu oomeHa. KoHctpyupoBanue moxenu snekrponuzépa. Buaeodparment c
MPOMBINJIEHHOW YCTAHOBKY JIJISI IOJTYYEHHUS A TFOMUHUSL.

Jlabopamopnwie onvimour. VimocTpanuss npaBuiia beproiie Ha NOpakTUKE —
MPOBEACHUE peakluii ¢ 00pa3oBaHMEM OCajJKa, raza W BOJbl. [eTeporeHHbIN
KaTaJu3 Ha IPUMEPE Pa30KEHUSI MEPOKCUIA BOJOPOIa B MPUCYTCTBUU JTUOKCUIA
mapranna. CMmemenne paBHoBecus B cucteme Feo* + 3CNS™ «— Fe(CNS)s.
HcnpiTaHne WHAMKATOpaMu CpPEAbl PACTBOPOB COJIEM  pPA3JIMWYHBIX THUIIOB.
OKHCIUTETFHO-BOCCTAHOBHUTENIbHASL PEaKiusd M peakinus oOMeHa Ha Tpumepe
B3auMoJIecTBUS pacTBOPOB cynabdara meau(ll) c sxkene3omM U pacTBOPOM IIETOUH.
Ilpakmuueckan padoma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«XHUMHUYECKas pEAKIIUS».

BemecTrBa u uX CBOJNCTBA

Metamiabl. ®dusnyeckue CBOMCTBA METAUIOB, Kak (QYHKIHMS WX CTPOEHUS.
JlesleHne MeTayioB HAa TPYyNIIBI B TEXHUKE M XUMHHM. XHMHUYECKHE CBOMCTBA
METAJUIOB U JJIEKTPOXUMHUUYECKUN PAX HanpspkeHuu. IloHATHe 0 meramuiorepMuu

(aIFOMUHOTEpPMUU, MATHUETEPMHUH U JIP.).
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HemertaJibl. biaropoansie ra3esl. Hemerannel kak okuciurenu. Hemeraimisl kak
BoccTaHoBUTENU. Psan snexrpoorpunarenbHoctd. MHepTHble WM OIaropoaHbie
rassl.

Kucaorsl Heopranuveckue v opranudeckue. Kuciorel ¢ TOUKM 3peHUs] aTOMHO-
MOJIEKYJSIPHOTO y4yeHUs. KHCIIOThI ¢ TOYKM 3pEHUS TEOPUH DIIEKTPOIUTUUYECKON
nucconuanv. Kuciaorel ¢ TOYKU 3peHust TPOTOHHOM Teopuu. OOIIe XUMUYECKUE
cBoiicTBa kuciot. Knaccudukaius KUCIOT.

OcHOBaHNSI HEOPraHW4YecKue M opraHuveckue. OCHOBAHMS C TOYKU 3PEHUS
aTOMHO-MOJICKYJIApHOTO  yuyeHua. OCHOBaHUS C TOYKM 3pCHUS TEOpUH
AIIEKTPOJIUTHUECKOW Juccounanv. OCHOBaHUA C TOYKH 3PEHUS MPOTOHHOMU
teopuu. Knaccudukanuuss ocHoBaHM. XMMHUYECKHE CBOMCTBA OpPraHUYECKUX U
HEOPraHUYE€CKUX OCHOBAHUM.

AmportepHbIe COeAMHEHUS HEOpraHu4YecKue 7| OpraHu4ecKue.
Heopranudeckue amdoTepHble COCIUHEHUS: OKCUIBI M THUIAPOKCUABI, — UX
CBOICTBa M moiydeHue. AMGOTEpHbIE OPraHUYECKUE COCIUHEHUSI Ha IMpUMEpe
aMUHOKHUCNIOT. [lenTuasl u nenTuiHas CBS3b.

Coumn. Knaccudukamus coneil. KEcTkocTh BOIBI M CHOCOOBI €€ YCTpaHEHUS.
[Tepexon kapOoHara B rugpokapboHar u odparHo. OOIIHe XMMUYSCKHUE CBOMCTBA
COJIEH.

Hemoncmpayuu. Konnekums METAJIOB. Konneknms HEMETAJIOB.
B3auMonencTBue KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeApro. Bcembimka
TEPMUTHOW cMecu. Bcempimka 4€pHOro mopoxa. BeITECHEHHE TAIOrEHOB U3 MX
pPacTBOPOB JPYIMMH rajoreHamu. B3auMozpencTBre IMapoB KOHLICHTPUPOBAHHBIX
pPacTBOPOB COJITHOM KUCJIOTHI U aMMHaka («abiM 0e3 orus»). [lomyuenue ammuaka
Y U3YUYCHHE €r0 CBOMCTB. Pa3jnuuHbIe Clydyau B3aMMOJICHUCTBUSI PACTBOPOB COJIEU
AJIOMHUHMA CO 11EN0Ybl0. [lomyueHnne )xECTKOM BOABI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnuvie onvimel. llomyyeHue HEPACTBOPUMOIO THAPOKCHAA W €r0
B3aUMOJICVCTBUE C KHUCIOTOM. lccienoBaHue KOHIIEHTPUPOBAHHBIX PACTBOPOB

COJISTHOW M YKCYCHOM KHCIIOT KamneJbHBIM METOJIOM IpPHU UX Pa30aBIEHUU BOAOH.
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[Tonyuenue amdoTepHOro TUAPOKCHAA W H3ydeHHE ero cBOMcTB. [IpoBenenue
Ka4ECTBEHHBIX PEAKIUI 110 ONPEIEIICHUIO COCTaBa COJIN.

Ilpakmuueckan paboma. PenmieHWe SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«BemiecTBa 1 UX CBOWCTBAY.

Xumusi M COBpeMeHHOe 0011eCTBO

IIpousBoacrBo ammuaka M MeraHoJsa. [IoHATHE O XMMHUYECKOM TEXHOJIOTHM.
XUMHUYECKUE pEaKlMh B TIPOM3BOJCTBE amMMuaka W MertaHona. OOmas
KJaccu(uKanmoHHas XapakTEepUCTHKA pEaKIUi CHHTEe3a B MPOU3BOJCTBE 3THUX
NpoAyKTOB. Hay4dHble MPUHUMIIBI, JeXKallie B OCHOBE IPOW3BOJCTBA aMMHUAaKa U
MeTraHosa. CpaBHEHHUE 3TUX IIPOU3BOJICTB.

XuMHYecKasi TPaMOTHOCTh KAaK KOMIIOHEHT 001eil KyJbTYpbl 4eJOBeKa.
MapkupoBka yHakOBOYHBIX MAaT€pUaNIOB, JJIEKTPOHUKH M OBITOBOM TEXHHKH,
HKOJIOTUYHOTO TOBAapa, MPOIYKTOB MUTAHUS, ITUKETOK IO YXOIy 3a OJEHKIOM.
Jemoncmpayuu. Mopens TPOMBINIUIEHHOM YCTAHOBKHM IIOJYYEHHUS CEPHOMU
KUCIOThl. Mozienp KOJIOHHBI CHMHTE3a aMMHaka. BujpeopparMeHTbl U ciaijpl o
CTENIEHU IKOJIOTUYECKOM YUCTOTHI TOBApa.

Jlabopamopnvlie  onvimpi.  VI3yueHue  MapKHpOBOK  pPAa3jIUYHBIX  BHUIOB

IMIPOMBIIIJICHHBIX W IIPOAOBOJIBCTBCHHEBIX TOBAPOB.
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le/IMepHOG TEMATHYICCKOC IVIAaHUPOBAHUE KypCa 10 xkacca

(1 g B Hememo, Bcero 34 4, u3 HUX | 9 pe3epBHOE BpeMs)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB

Howmepa
Tema ypoka OcHOBHOE cofiepKaHue ypoKa JeATEeTLHOCTH O0yyaromuxcs (Ha
YPOKOB I1/TI
YpOBHE y4E€OHBIX JEHCTBUIN)
1—2 Tema 1. IlpeameT opranuveckoii xumuu. Teopusi cTpoeHusi oprannyeckux coequHenuii A. M. bytieposa (2 )

1

[IpeaMeT opraHnYEeCKO XUMHUHU

Opranuueckue BeniecTBa: MPUPOIHbIE,
HMCKYCCTBCHHBIC U CHHTETHYECKUE.
OcobeHHOCTH COCTaBa U CTPOCHUS
OpraHWYEeCKUX BellecTB. Butanusm u
ero kpax. [lonsitue 00 yrieBogopoax.
Jemoncmpayuu. I1naBnenue,
0o0yTIIMBaHWE W TOPECHUE OPTAaHUIECKUX
BeleCcTB. Moaenu MOJIEKyI
OpraHUYECKHUX COCTMHCHUIA Pa3HbBIX
KJIacCOB (IIapOCTEPKHEBBIC U
00béMHBIC). OTpeaereHne AIEMEHTHOTO

cocCTaBa OPraHN4YCcCKUX COGHHHGHHﬁ.

XapakTepu3oBaTh 0COOEHHOCTH COCTaBa
¥ CTPOCHHS OPTAaHUUYECKUX BEIIECTR.
Knaccuduimmpoats 1X Ha OCHOBE
MIPOUCXOXKICHUS U TIepepabOTKH.
ApPryMeHTHPOBATh HECOCTOSATEIHLHOCTh
BUTAJIM3MA.

OnpenensaTs OTIUIUTEIIHHBIC

0COOEHHOCTH YTJIEBOJOPOIOB.
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[Toptpetsl A. M. Bytneposa,
. 4. bepuenuyca, ®@. Bénepa

2 OcHoBHbI€ 1OJ0keHUS Teopur | OCHOBHBIE TTOJIOKEHUSI TEOPUU Dopmynuposams OCHOBHBIE MOJOXKEHUS
XUMHUYECKOTO CTPOCHHUS XUMHUYECKOTO CTPOCHHUS TEOPUU XUMUUYECKOTO CTPOCHHUS
A. M. bytieposa A. M. bytiepoBa. BaneHTHOCTb. A. M. bytneposa.
CrpykrypHbI€ POPMYIIBI — MOJHBIE U Paznuyars NOHATHUS «BaJIGHTHOCTHY U
cokpaiiénubie. [IpocTeie (OquHAPHBIE) U | «CTETIEHb OKUCIICHUS.
KpaTHbI€ (ABOMHBIC U TPOWHBIE) CBsi3U. | COCTaBISATh MOJIEKYJIIPHBIE U
N3omepsl 1 n3omepus. Bzaumuoe CTPYKTYpHbIE (DOPMYJIBI.
BJIMSIHHE aTOMOB B MOJIEKYJIE. KnaccuduimpoBaTh KOBaJICHTHBIE CBS3H
Llemoncmpayuu. IlopTpeTsl 10 KPaTHOCTH.
A. M. bytnieposa, 3. ®pankiana, OOBCHATH SIBJICHUE U30MEPUU U
@. A. Kekyre. B3aUMHOE BIINSTHUE aTOMOB B MOJIEKYJIE
Jlabopamophuvie onvimwi. 3roToBICHUE
MOJIEJIEN OPTAaHUYECKUX COCAUHEHUN
3—14 Tema 2. YriieBoaopoabl M X NPUPOAHbIe HCTOYHUKH (12 4.)
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3—4

AJIKaHbI

IT'omonornuecknii psAx ajlKaHOB U €ro
oO1mras dbopmymna. CrpykrypHas
u30MepHs yriepoaHon nenu. Paaukans.
Homenknarypa ankanoB. XuMHYeCKue
CBOMCTBA aJIKAaHOB: TOPEHHUE, PEaAKINU
3aMelIeHuUs (rajoreHUpOBaHUE),
peaklys pasyIOKEHUsT METaHa, PeaKius
JETUIPUPOBAHUSI ITAHA.
Jlemoncmpayuu. I'opeHne ankaHoB U3
pe3epByapa ra3oBOM 3aKUTAJIKH.
OTHoOIlIEHHE alTKaHOB K OPOMHOM BOJIE
pacTBOpy MepMaHraHaTa Kajiausl.
JlabopamopHvie onvimel. OOHapYy)EHUE

IMPOAYKTOB I'OpCHU CBCUHN

OnpenensaTe NPUHALIEKHOCTh
COEIMHEHMH K aJIkaHaM Ha OCHOBE
aHaJIM3a cOCTaBa UX MOJIEKYI.

JlaBaTh Ha3BaHMs aJIKaHAM MO
MEXIYHApOIHON HOMEHKIIATYpE.
XapakTepru30BaTh COCTaB U CBOMCTBA
BOKHEUIINX MMPEACTABUTENEH aKaHOB.
Habmronate XuMU4ecKuii SKCIIEPUMEHT C
(UKCHpPOBATh €0 Pe3yJbTaThl.
Pa3nnuare NOHATHS «TOMOJIOT» U

«HA30MEP»
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AJIKEHBI

OtusneH. [ oMonornyeckuil psj aakeHOB.

Homenknarypa. CtpykTypHas
nzoMepus. [[poMbIIUIEHHOE TOTyYeHUE
AJIKEHOB: KPEKHUHT U JIETUIPUPOBAHUE
ajnkaHoB. Peakuus geruaparanuu
ATaHoJa, KaK JIJabopaTopHbIi Clocoo
MOJTy4YeHUd dTHieHa. Peakuuun
MPUCOEANHEHNUS: THIpaTalns,
TUPOrajJoTeHUPOBAHMUE,
rajoreHUpOBaHUE, TOTUMEPU3AIUH.
[IpaBuno MapkoBHHKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHbIE peakIuy Ha
HETpEAENbHbIE YITIEBOAOPOIBI.
Jlemoncmpayuu. I'opeHne dTUIICHA.
KauecTBeHHbIE peakunu Ha JBOWHYIO
CBSI3b: 00€CIIBEUMBAaHUE ITUICHOM
pPacTBOPOB MEpMaHraHarTa Kajius u

OpOMHOM BOJBI.

OnpenensaTe NPUHAIIEHKHOCTh
COEIMHEHM K aJIKeHaM Ha OCHOBE
aHaJIM3a cOCTaBa UX MOJIEKYI.

JlaBaTh Ha3BaHMsI AJIKEHAM I10
MEXIYHApOIHON HOMEHKIIATYpE.
XapakTepru30BaTh COCTaB U CBOMCTBA
BOKHEUIINX MPEACTABUTENEH aIKEHOB.
Habmronate XuMU4ecKuii SKCIIEPUMEHT C
(UKCHpPOBaTh €ro pe3yJabTaThl
Pa3nnuare NOHATHS «TOMOJIOT» U

«KHU30MCEP» TJIAA AJIKCHOB
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Ankanuensl. Kayayku

Homenknarypa. ConpsbkEHHbIE JTUCHBI.

byraauen-1,3, M30MPEH. Peakiusa
Jlebenera. Peakiuu mnpucoeTUHEHUS
ankaaueHoB. Kayuyku: HarypaiabHBIN,
CUHTETHYECKHE (OyTa/iMeHOBBIH,
M3O0MPEHOBBIN). Bynkanuzamus kayuyka.
Pe3una. D00HHUT.

Jlemoncmpayuu. Komnekuus
«Kayuykn».

Jlabopamophwie onvimsi. ViccnenoBanue

CBOMCTB Kay4yKOB

OnpenensaTe NPUHAIIEHKHOCTh
COCIMHEHHH K aJIKaJINCHAM HAa OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYI.

JlaBaTh Ha3BaHMsI AJIKEUEHAM 10
MEXIYHApOIHON HOMEHKIIATYpE.
XapakTepu3oBaTh COCTaB U CBOMCTBA
BOKHEUINX MPEACTABUTEIECH
aJIKaJMEHOB.

Oco3HaBaTh 3HAYMMOCTb POJIH
OTEYECTBEHHOI'0 YYEHOIO B MOJIYYEHUU
MEPBOr0 CHHTETUYECKOTO KaydyKa.
YcranaBnuBaTh 3aBUCUMOCTb MEXKY
CTPOECHHEM M CBOKCTBAMH ITOJIMMEPOB

Ha IpUMEpEe KayuyKa, pe3uHbl U 500HUTA

AJKAHBI

Ob6mas XapaKTepUcTUKa
romosiornueckoro  psaga.  CriocoObl
o0pa3oBaHuUs Ha3BaHUU AJIKUHOB.
XUMHUYECKUE  CBOMCTBA  AUCTUIICHA!

ropcHHUC, pe€aKnun IMPHUCOCIUHCHUSA:

OnpenensaTs NPUHAMICKHOCTD
COCAMHEHUN K aJIKWHAM Ha OCHOBE
aHaJM3a COCTaBa UX MOJIEKYJI.
JlaBaTh Ha3BaHUS AJIKUHAM 10

MEKIyHapOJHOM HOMEHKIIATYPE.
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TUPOraJoTeHUPOBAHMUE,
rajJjoreHupoBaHuUE, rupaTamnus
(peakmust KydyepoBa), — ero moiiyueHue
U TnpuMeHeHue. BuHWIXJIopuI U ero
MOJIMMEPU3ALINS B TTOJIMXIIOPBUHUIL.
Jlemoncmpayuu. 1lonyuenue anetuneHa
peakuuen ruponan3a Kapounaa KaibLysl.
I'openne anerunena. KauectBeHHbIe
peaKuuy Ha TPOMHYIO CBSI3b:
oOeclBeYNBaHNE ALIETHIICHOM
pPacTBOPOB MEepMaHraHara Kajius u

OpOMHOM BOJBI.

XapakTepHu30BaTh COCTaB, CBOMCTBA U
IPUMEHEHUE alleTUJICHA.

YcranaBnuBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEKY COCTAaBOM,
CTPOECHHEM MOJIEKYJ, CBOUCTBAMU U
PUMEHEHUEM allETUIICHA.

HaGmronath XuMHYECKUIN SKCIEPUMEHT C
(uKCHUPOBaThH €0 PE3YIIBTATHI

Pa3nuuaTte NOHATHS «TOMOJIOT» U

«HU30MCP» AJIA AJIKMHOB

ApeHbl

benson, Kak MIPEICTABUTEIb

apoOMaTUYEeCKUX YIJIEBOAOPO/IOB.
CrpoeHue €ero MoJIeKyJbl W CBOMCTBa

du3nueckue M XUMHYECKHE CBOMCTBA:

TOpEHHE, peakIuu 3aMelleHus —

raJJOrCHUPOBAHHUC, HUTPOBAHHUC.

XapakTepru3oBaTh COCTaB, CBOMCTBA U
npuMeHeHne OeH3071a.

YcraHaBnuBaTh NPUYMHHO-
CJIEZICTBEHHYIO CBSI3b MEK/Y COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U

PUMEHEHUEM OEH30J1a.
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[Tomyuenue u npuMeHeHHe OGEH307Ia.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
OcH30J1a ¢ MOMOIIBIO OBITOBOTO

pactBoputens «CoabBEHT

HaGnronath XUMHUYECKUI SKCIEPUMEHT C

(bUKCUpPOBATh €0 PE3yabTaThl

10

[IpupoaHbIN U IONYTHBIN Ta3bl

Cocra  mpupogHoro  raza.  Ero
HaxokJeHue B npupozae. [Ipenmymiecrna
NPUPOAHOTO  Tra3a  KaKk  TOIUIMBA.
XuMuueckasi nepepadoTka MPUPOTHOTO
rasza: KoHBepcus, nuponn3. CunTes3-ra3 u
€ro NpUMEHEHHUE.

[TomyTHbIE

rassl, 1504 COCTaB.

[TepepaboTka TmoOMyTHOTO Ta3a Ha
dbpakuuu: cyxoi ras, npomnaH-OyTaHoBas
CMECh, Ta30BBIM OCH3HH.
Hemoncmpayuu. Kapra mone3HbIx

UCKOMaeMbIX PO

XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJICHUs epepadOTKU U
MCITIOJIb30BAHUS IPUPOIHOTO Ta3a.
CpaBHUBaTh Hax0XXJECHUE B IPUPOJIE U
COCTaB MPUPOIHOTO U MOy THBIX Ta30B.
XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJICHU EPepadOTKH U

HCIIOJIb30BaHM: ITOITYTHOI'O Ira3a

11

Hedtb 1 ciocobOwl e

nepepadoTKu

CocrtaB HedTH U e nepepadboTka:
NEePETOHKa, KPEKUHT, pU()OPMUHT.

HedrenpoaykTsl 1 ux mnoiydeHue.

XapakTepu3oBaTb COCTaB U OCHOBHBIE
HaIpaBJICHUs IepepaboTKH HEDTH.

Pasznuyare HedTaHbIE Dpakuuu U
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IToHnsTre 00 OKTAHOBOM YHCIIC.
XHUMHUYECKHUE CITOCOOBI IMOBBIIICHUS
KauecTBa OCH3MHA.

Hemoncmpayuu. Konnexnusa «Hedts n
HePTEIPOIYKTHI», BUACOPPATrMEHTHI U
cnaiinbl «Ileperonka Hegtu». Kapra

MOJIE3HBIX UCKOITaeMbIx PD

OITMCHIBAaTh 00JIACTH X IIPUMCHCHUAI.
Oco3HaBarh HCO6XOI[I/IMOCTI>
XUMHUYECKHX CIIOCOOOB MOBBIIICHUS

KadecTBa OCH3MHA

12 KameHHb1# yroinb u ero KokcoBanne KaMEHHOro yIsi M €ro | XapakTepu30BaTb OCHOBHBIC MPOMYKThI
nepepaboTka MPOAYKThI: KOKCOBBIA Ta3, aMMHayHas | KOKCOXMMHUYECKOTO IMPOU3BOICTBA.

BOJIa, KaMEHHOYTOJIbHAsi CMoOJia, KOKC. | OmuchIBaTh 00JaCTH MPUMEHEHUS
[Ma3udukanmss KaMeHHOTO YTJIS. KOKCOBOTO T'a3a, aMMHUAYHOM BOJbI,
Jlemoncmpayuu. Komnexkuus KaMEHHOYTOJIbHOUW CMOJIbI, KOKCA.
«KameHHBIN yrojib U TPOAYKTHI €T0 Oco3HaBaTh HEOOXOIMMOCTD
nepepadotku». BuaeodparmenTsl u ra3u(ukanuu KaMEHHOTO YIS, Kak
cnaiinbl «Kokcoxumuueckoe aJbTEPHATUBBI IPUPOJHOMY Ta3y.
IPOU3BOJCTBO

13 IToBTOpeHue u 06001IeHNE TecTupoBanue, pernieHue 3ajaa4d u BBINOTHATH TECTHI, peliaTh 3a1a4u U

YIPaXHEHNUH 110 TEME

YHPAKHCHUA 110 TCMC.

[TpoBOAUTH OLIEHKY COOCTBEHHBIX
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JIOCTUKEHHU B YCBOCHUU TEMBI.
KoppektupoBarh cBOU 3HaHUS B

COOTBCTCTBHHU C INNIAHUPYCMbBIM

PE3yJIETaTOM
14 KontponbHas padora Ne 1 «Teopust cTpoenust oprannueckux coequuenuid A.M. bytneposa. YriieBogopoab»
15—28 Tema 3. Kucjiopoa- u a3orcoaep:kainiue opranndeckue coeaunenus (14 4)
15—16 OnHOaTOMHBIE CITUPTHI O yHKIMOHAIbHAS rUApOKCWIbHAA | Ha3pIBaTh CIMPTHI O MEKTYHAPOIHOM
rpyImna. T'omonornueckuit psL | HOMEHKJIATYypE.

IPEACIbHBIX OJHOATOMHBIX  CIUPTOB.
Nzomepus TTOJIOKEHUS
dbyHKIIMOHANBHOU Tpymnmbl. Bomopoanast

CBA3b. XMMHUYECKUE CBOWCTBA CIIUPTOB.

Anbreruanas rpymna. Peakuus
sTepuUKAIUA,  CIOXKHBIE  AUPBHL
[Ipumenenue CIIUPTOB. JeiictBue

METHUJIOBOTO W 3TUJIOBOTO CIIMPTOB Ha
OpTraHu3M YeJI0BEKa.
Jlemoncmpayuu. OKUCIEHUE CIUPTA B

aJIbaACTua.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOTYyYEHUS U 001aCTH
MPUMEHEHUS TTPENETBHBIX OTHOATOMHBIX
CIIUPTOB.

YcTanaBnuBaTh NPUUUHHO-
CJIEJICTBEHHYIO CBSI3b MEXy COCTAaBOM,
CTPOCHUEM MOJIEKYJl, CBOUCTBAMU U
MPUMEHEHNEM METaHOJIA U ATAHOJIA.
HaOmronaTh, caMoCTOSITENBEHO
MIPOBOAUTH M ONMCHIBATh XUMHUYCCKUH

HKCIIEPUMEHT
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Jlabopamophvie onvimsi. CpaBHEHUE

CKOPOCTH HUCIIaPCHUA BOALI U 3TAHOJIA.

17

MHoroaroMHbI€ CIINPTHI

OTUJICHITIMKOIb, KaK IPEICTABUTEIND
JIByXaTOMHBIX U DIMLEPUH, Kak
IIPEACTABUTENIb TPEXATOMHBIX CIIUPTOB.
KauectBenHnas peakuus Ha
MHOTOATOMHBIE CIIMPTHI, UX CBOMCTBA,
noiayyeHue u npumeHenue. [lonstue o6
aHTu(pu3ax.

Llemoncmpayuu. KauecTBEeHHas peakuys
Ha MHOTOATOMHBIE CIIUPTBHI.

JlabopamopHvie onvimeoi.

P&CTBOpI/IMOCTb IMMALOCprUHA B BOAC

Knaccudumnumposars CiupThI IO UX
aTOMHOCTH.

XapakTepusoBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOJTYyYEHUS U 00IaCTH
MPUMEHEHUS MHOTOaTOMHBIX CITUPTOB.
N nentuduuupoBarh MHOTOATOMHBIE
CIIUPTHI C TIOMOIIBIO Ka9€CTBEHHOMN
pEaKIIuH.

Habnronath, caMOCTOSTENBEHO
MIPOBOAUTH M ONUCHIBATH XUMHYCCKUN

AKCIIEPUMEHT

18

Ddenon

CrpoeHne, mMONy4YeHUE, CBOMCTBA U
npuMeHeHue (Qenona. KadecTBeHHBIC
peaknuu Ha (enon. BzaumHoe BiausHUE
aTOMOB B MOJIeKyJse ¢heHoa.
Jlemoncmpayuu. 3aBUCUMOCTH

pacTBOopuUMOCTH (PeHOIa B BOJIE OT

XapakTepu30oBaTh CTPOEHUE, CBOMCTBA,
crocoObl MOJTy4YeHUs: U 001acTH
npuMeHeHus heHona.
Nnentudunnponars GeHOI ¢ TOMOUIBIO

Kau€CTBEHHBIX PEAKIIHUH.
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Temneparypsl. Bzanmonelicteue eHomna
¢ OpOMHOM BOJIOM M XJIOPHIOM

xene3a(lll), kak kauecTBEHHbIC peaKIIUU

Cobmonarh nmpaBuiia 6€30mMacHOTO

oOpaiteHust ¢ heHoIoM

19 AJbIeTHIbl U KETOHBI QopMaIbAETHI W aleTalblIerul, Kak | XapaKTepHu3oBaTb CTPOCHUE, CBOMCTBA,
IOPEICTaBUTENN aJbAECTUAOB, COCTAB UX | CIOCOOBI MONIy4YeHUs U 00J1acTH
MOJEKyN. OyHKIIMOHAIbHAS npuMeHeHus: (opMalibIeruaa u
KapOoHWIIbHAs rpymnmna. KauecTBeHHbIE | alleTalbAeTua.
peakuuu Ha anpaerugsl. CpoiicTa, | UneHTHuIMpoBaTh anbaeruisl
ITOJTyYEHHE 151 IIPUMEHEHHUE | TOMOIIBIO KAYECTBEHHBIX PEAKLIAMN.
dopmanbreruna u  aneranpaeruga. | Coonmonars npaBuiia 3K0JIOTUYECKU
Peakuun IIOJINKOHICHCALIUU JUI | TPaMOTHOTO U 6€30MacHOr0 0OpalieHus
dopmanpaeruna. [lonsTue o keToHax Ha | ¢ popManbAETUIOM.
IIpUMepe aleToHa.
Jlemoncmpayuu. Peakiiuu cepeOpsHOTO
3epKaja U CO CBEXKEIMOIYYEHHBIM
ruapokcuaom menu(ll) npu HarpeBanumu,
KaK Ka4€CTBEHHBIE PEAKLIUH HA
aJbJAETU/bI

20 KapOoHOBBIE KHCTOTHI ['omonornuecknii  psix OPENENbHBIX | XapaKTepHU30BaTh CTPOEHUE, CBOMCTBA,
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OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.

}KI/IpHBIC KHCJIOTEI. XHUMHYECKHE

CBOMCTBA KapOOHOBBIX KHCJIOT.
[TonyyeHue U MpUMEHEHHE MypPaBbUHOMN
Y YKCYCHOU KHCJIOT.

Lemoncmpayuu. O6pa3upl MypaBbUHOM,
YKCYCHOM, MaTbMUTUHOBOU U
CTEapUHOBOW KHUCJIOT U UX
PacTBOPUMOCTB B BOJIE

JlabopamopHule onvimul. XUMUYECKUE

CBOMCTBA YKCYCHOW KHUCJIOTBI

CIOCOOBI MOJTYyYEHUS U 00IaCTH
MPUMEHEHUS MYPaBbUHOMN M YKCYCHOU
KHCJIOT.

Paznmuuate oOmiee, ocoOeHHOE U
SIMHUYHOE B CTPOECHUH U CBOMCTBAX
OpPraHWYECKHUX (MypPaBbHHOU U
YKCYCHOW) M HEOPTAaHUIECKUX KUCJIOT.
HaGironath, MpoOBOIUTE, OIMCHIBATH U
(bUKCHpPOBATH PE3yIbTATHI
JIEMOHCTPAIIMOHHOTO M JIA00PATOPHOTO
XHUMHYECKHX IKCIICPUMEHTOB.
Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO U 0€30MacHOTO OOpaIieHus

C KapOOHOBBIMU KHCJIOTAMHU

21

Crnoxubie 3@upsbl. ZKupbl

Peakumst  srepudukamun.  CiaoxHbIe
a¢upsl. XKupbl, uX cocTaB U THAPOIU3
(KUCIOTHBI M WENOYHOW). Mbiia.
I'mapupoBaHue KUPOB.

Jemoncmpayuu. KomeKkuus CI0XKHbBIX

OnuchIBaTh peakiuu dTepuuKaim Kak
oOpaTuMoii 0OMEHHBIN MPOIIECC MEKITY
KUCJIOTAMH U CITUPTAMM.
XapakTepu3oBaTb CTPOCHHUE, CBOMCTRBA,

CrocoObI TOTy4YeHUs U 007IacTh




34

a¢upos. Komneknus sxxupoB. OOpasiibl
TBEPIIOTO U KHUIKOTO MBLIA.
JlabopamopHvie onvimel. OnipenieneHue

HCTIPCACIbHOCTU PACTUTCIIBHOI'O Macjia

IPUMEHEHUS KUPOB.

YcraHaBnMBaTh 3aBUCUMOCTb MEXKIY
(bU3MYECKUMU CBOMCTBAMH KUPOB,
COCTaBOM HUX MOJIEKYJ U
IIPOUCXOXKICHUEM.

Y TIPOU3BOJICTBO TBEP/BIX KUPOB HA
OCHOBE PaCTUTEIBHBIX Macell.
Habmronate, npoBOAUTH, ONMCHIBATh U
(UKCUpOBaTh pe3yJbTaThl
JEMOHCTPAIIMOHHOTO U JIa0OpaTOPHOTO

XUMHUUYCCKHUX SKCIICPUMCECHTORB

22

VrieBoans!

VYrneBonsl. MoHocaxapuabl. [roko3a
Kak anpaeruaocnupt. Copour.
Mo104HOKMCIIOE U CIUPTOBOE
opoxenue. DotocunTes. ucaxapuabl.
Caxapo3za. [Tonucaxapuabl: Kpaxmai,
1EJUTI0NIO03A.

Jlemoncmpayuu. AlbIeTUTHBIE

CBOMCTBA U CBOMCTBAa MHOIOATOMHBIX

OnpenensaTs NPUHAMNICKHOCTD
OPraHUYECKUX COCAUHECHUM K
YIJIEBOJIAM.

Paznuuars MOHO-, M- U TIOJIMCAXapUIbI
0 MX CIIOCOOHOCTHU K TUIPOITH3Y.
[TpuBOAUTH IPUMEPHI MPEICTABUTEIEH
KQXJOU TPYIIIIbI YITIEBOJIOB.

Habmionate, npoBOAUTD, OMKUCHIBATH U
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CIIUPTOB TITIOKO3bI B PEAKIUAX C
ruapoxcugom meau(ll).
Nnentudukamus kpaxmania.
JlabopamopHvie onvimwi. I3roToBICHUE
KpaxMaJbHOTO Kilehcrepa.
Nnentudukaius kpaxmaia Kak
KOMITOHEHTA HEKOTOPBIX MTPOIYKTOB

ITUTaHUA

(buKcupoBaTh pPe3yabTATHI
JEMOHCTPALIMOHHOTO U JIa0OpaTOPHOTO

XUMHNYCCKHUX SKCIICPUMCHTOB

23

AMUHBI

AmMuHOrpynna. AMUHBI NIpEIEIbHBIE U
apomaruueckue. AHunuH. Ilomydenue
aMUHOB. Peakuust 3uHuHA. XUMHYECKHE
CBOIWCTBA U MPUMEHEHNE AMUHOB.
Jlemoncmpayuu. IToptpet H. H. 3ununa.
Konnekius aHMIMHOBBIX KPacUTEINECH.
Jlabopamophvie onvimwi. I3roToBICHUE

MOJIEJIEW MOJIEKYJI aMUHOB

OnpenenaTs NIPUHANICKHOCTD
OPraHUYEeCKOr0 COCAMHEHUS K aMUHaM
Ha OCHOBE aHaJ13a COCTaBa €ro
MOJIEKYII.

XapakTepu3oBaTb CTPOCHHUE, CBOMCTRBA,
CIOCOOBI MOTYyYEHHS U 001aCTH
MPUMEHCHUST aHWJIMHA.
AprymMeHTUpOBaTh YyBCTBO T'OPJIOCTH 3a
JIOCTUKEHUSI OTEUECTBEHHOM
OPraHUYECKOW XHUMUH.

Cobmonarh nmpaBuiia 6€30mMacHOTO
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O6paI]_ICHI/I$I C aHWJIMHOM U KpPAaCUTCIIIMU

Ha ¢TI0 OCHOBC

24 AMMHOKHCIIOTHI. AMMHOKHCIIOTBI, COCTaB UX MOJIEKYN U | OnpenensiTh IPUHAAIEHKHOCTh
CBOICTBA, KaK aM(pOTEPHBIX | OPTaHUYECKOTO COCTMHEHHS K
OpPraHMYECKUX COEOUHEHMH. [TMIuH, | aMMHOKKCIOTaM Ha OCHOBE aHAIN3a
KaKk  TPEACTaBUTENh  AMHHOKHCIIOT. | COCTaBa UX MOJICKYIL.
[lonyuyeHne MOMMNETHOOB peakUMer | XapaKTepu30BaTh CBOMCTBA
HOJIMKOHICHCAIIUH. [lonsitue O | aMUHOKHCJIOT KaK aM(pOTEpHBIX
METITUIHOMN CBSI3H. COECIMHEHNH.
Jlabopamophvie onvimel. 3rotopnenue | Paznuuars peakuuy NOIMKOHACHCALIUN
MOJIEJIA MOJIEKYJIbl IIMIIMHA Y TIENITUIHBIE CBSA3U

25 benkn Crpoenue Mosekyn OesIKOB: epBUYHAas, | XapaKTepHu30BaTh COCTAB, CTPOCHHUE,
BTOpPHUYHAs U TPETUYHASI CTPYKTYPHI. CTPYKTYpPY U CBOWMCTBa OEJIKOB.
KavecTBeHHbIe peakiuy Ha OTTKU, X Nnentudunuposars OEIKu.
THJIPOJIN3, ICHATYPALHS U OmnuceiBaTh OMOJIOTOYECKHE CBOMCTBA
Ouonornyeckne PyHKITUH. OeTKOB Ha OCHOBE MEKITPEAMETHBIX
Jlemoncmpayuu. KayecTBEHHbBIE CBSI3¢M XMMUH M OMOJIOTHHU
peakIuy Ha OeJIKH.

26 [TpakTuueckas pabora No 1. WNnentuduxaiusi opraHu4ecKux [TpoBonuTh, HAOMIONATH U ONKCHIBATH
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Nnentuduxamms

OpPraHUYCCKHUX COCI[I/IHCHHﬁ

COEIMHEHUN

XUMHYCCKUU OKCIICPUMCHT JJIsA
IMOATBCPIKACHUA CTPOCHHA U CBOMCTB
Pa3’INYHbIX OPTAHHYCCKUX COQHHHCHHﬁ,
a TaKXKEC UX I/II[eHTI/I(l)I/IKaL[I/II/I C

IIOMOIIBIO KAYCCTBCHHBIX peammﬁ

27 [ToBTOpeHue u 0600ImEeHNE TecTupoBaHue, pemieHne 3a1a4 U BBITIONTHATE TECTHI, pemiaTh 3a1a9u 1
YIPKHCHUH 110 TEME YIPaKHEHUS 110 TEME.

[IpoBOIUTH OLICHKY COOCTBEHHBIX
JTOCTHYKCHHUI B YCBOCHUU TEMBI.
KoppektupoBats cBOM 3HaHUS B
COOTBETCTBHH C TUIAHUPYEMBIM
pe3yJIETaTOM

28 KonTponbras padora Ne2 «Kucmopoa- u a3oTcomeprkaniie OpraHuIeCcKie COSTMHCHUS

29—33 Tema 4. Oprannveckasi xumusi 1 06mectBo (5 1)

29 buorexHomorus PazButune onorexnonoruu. Tpu OOBICHSITD, UTO TaKOE OMOTCXHOJIOTHS,

HaNpaBJICHUS] OMOTEXHOJIOTHH: TeHHAS
(WJIM TeHeTUYEeCKasi) UHKEHEpHS,
KJIETOUHAs] MHKEHEPHsT; OUOIoTHnYecKas

MH)XeHepus. [ eHeTnuecku

reHHas (MIu TeHeTUYeCcKas) HHKEHEPHs,
KJIETOYHAsI MHXEHEPUsI, OMOJIOTHYeCKast
WH)KEHEpHs, KIOHUPOBaHMUE,

UMMOOUIIM30BaHHbBIE (JEPMEHTHI.
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MonuduipoBanubie opranuMel (I'MO)
U TPAHCTE€HHAsl IPOAYKLHS.

KJIOHI/IpOBaHI/Ie. NMMoOuIn30BaHHbBIC

XapakTepu3oBarh pojib OUOTEXHOJIOTHUHI
B PEIICHHUH MPOJIOBOJIbCTBEHHON

HpO6J'I€MI>I U COXPAaHCHHUHU 300POBbA

dbepMeHTHI U X MPUMCHEHHE. YeJioBeKa
Jlemoncmpayuu. BuneodparMeHTsl U
CJIaMIbI 110 OMOTEXHOJIOTHHA U
MMMOOMIN30BaHHBIM (pepMEHTaM
30 [Tonumepsl Knaccudukanus nonumepos. Knaccudummposats  moiuMepsl 1O
W cKyccTBEHHbBIE TOJIMMEPHI: LEILTYIOU/, | Pa3JIMYHbIM OCHOBAHMSIM.
areTaTHbINA MENK, BUCKO3a, IeJUTodaH. Pa3nuyarh MCKYCCTBEHHBIE IOJIUMEPHI,
Jemoncmpayuu. Komnekuus KJ1accu(puIpoBaTh 150. u
nosuMepoB. KommeKIus CHHTETUYECKUX | WIUTIOCTPUPOBATh TPYNIbl  MOJIMMEPOB
MOJIMMEPOB U U3JEIUIN U3 HUX MIPUMEPaAMH.
YcranaBnuBarh CBSI3U MEXTY
CBOICTBaMHU MOJMMEPOB U O0JIACTAMHU
UX IPUMEHEHHUS
31 CunTeTnuecKue noauMephbl [Tonumepusauss ¥ TNOJMKOHAEHCAIMs, | Paznuyars MOJIMMEPU3ALINIO u
KaK CIIOCOOBI TMOJyYEHHUsI MOJUMEPOB. | MOJIUKOHICHCAIHIO.

Cunrernueckue kayuyku. llomuctupon,

[IpuBoaMTH MpPUMEPHI 3TUX CHOCOOOB
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Te)IOH W TONMMBUHWIXJIOPHUI, Kak
IpeJACTaBUTEIIN TJIacTMAacC.
CuHTEeTMYECKHME  BOJIOKHA:  KaIpoH,
HAIJIOH, KEBJIAP, JTABCaH.
Jlemoncmpayuu. Komnekuus
CUHTETHUYECKUX TOJIMMEPOB: IJIACTMACC

¥ BOJIOKOH U M3JEINN U3 HUX

IMMOJIYUCHHS ITOJIUMCPOB.
OnuceiBaTh CHUHTETUUYECKHE Kay4yKH,
IJ1aCTMAaCChbl 1 BOJIOKHA Ha OCHOBC CBA3HU

CBOMCTBA — IIPUMEHEHHE

32 [TpakTrueckas padora Ne 2 Pacro3naBanue miacTMace U BOJIOKOH [TpoBonuTh, HAOMIOMATh W OMHCHIBATH
XHUMHYECKHH IKCIICPUMEHT TUTSI
UACHTA(DHUKAIIMH TJIACTMACC U BOJIOKOH C
MTOMOIIIHIO KAUECTBEHHBIX PEAKIIHA

33 IoBTOpeHue u 0000meHue Kypca. [logBeneHue HTOroB yuedoHOro roaa.

34 Pe3epBHOE BpeMst
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IIpumepHoe TeMaTH4YecKoe IIAaHMPOBaHue Kypca 11 kiacca 6a30B0ro ypoBHs

(1 u B Hemenio, Bcero 34 4, 3 HUX 1 4 pe3epBHOE BpeMs)

XapakTepuCTUKa OCHOBHBIX BUJIOB

Howmepa
Tema ypoka OcHOBHOE cojiepKaHUe ypOoKa JEeSATEIbHOCTH oOyJaromuxcs (Ha
YPOKOB I1/T1
YpOBHE y4€OHBIX JIEHCTBHI)
1—9 Tema 1. CTpoenue Bemiects (9 4)
1 OcHOBHBIE CBEJIEHUS O CrpoeHue aroma: cocTaB spa (HyKJIOHBI) | ApTyMEHTUPOBATH CI0KHOE CTPOCHHE

CTPOEHHUM aToMa

U 3JIeKTpoHHAas oOonouka. [lonarue 06
u3otomnax. [loHsaTre 0 Xumu4aeckoM
AJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsiIOM sipa.
Jemoncmpayuu. 11optpeTsl

3. Pesepdopna, H. bopa.
BuneodparmenTs u cnaitabl «bosbioit
aJpOHHBIN KOJUIAUAEP», « YPOBHU

CTPOCHH: BCUICCTBA»

aroMa KaK CHCTEMBbI, COCTOSIIECH U3
sJipa ¥ SJIEKTPOHHOU 000I0UKH.
XapakTepu3oBaTh YPOBHU CTPOCHUS
BEIIECTBA.

OnuckIBaTh YCTPOMCTBO U paboTy

bosbmoro aaApoHHOIoO KoJUIamaepa
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Ilepnonnueckas cucrema
XUMHUYECKHUX DJIIEMEHTOB
J1. 1. MeHneneena B CBETE

Y4YEHUS O CTPOCHUN aTOMa

@U3NYECKUI CMBICI IPUHIATON B TaOJIMLE
. . Menneneena CUMBOJIUKU:
MOPSIAKOBOTO HOMEpa 3JIEMEHTA, HOMEpPA
nepuojga u Homepa rpymmsl. [loHsTHE O
BaJICHTHBIX dJieKTpoHaxX. OtoOpakeHue
CTPOCHHUS ANEKTPOHHBIX 00oJ10u€eK
aTOMOB ~ XMMHYECKUX  DJJIEMEHTOB C
IIOMOIIBIO 3JIEKTPOHHBIX M 3JIEKTPOHHO-
rpaduueckux Gopmyl.

OObscHenue 3aKOHOMEPHOCTEN
U3MEHEHUSI  CBOMCTB  DJJIEMEHTOB B
nepuofax M Tpylmnax MNepUOAUYECKOU
CHUCTEMBI, Kak CJIIEACTBUE 170,
AJIEKTPOHHOTO CTPOCHUSA. JIEKTPOHHBIE
CEMENCTBA XUMHYECKUX DIIEMEHTOB.
Jemoncmpayuu. Paznnansie Gopmsbl
[Tepronnueckoi CUCTEMBI XUMUYECKUX
anemeHnToB /1. 1. Menneneesa. [loprper

. 1. Menneneena.

OnuceIBaTh CTPOEHUEM aTOMa
XUMHUYECKOTO IEMEHTA Ha OCHOBE €r0
IIOJIO’KEHUS B IIEPUOINYECKON CUCTEME
1. 1. Menaeneena.

3anuceIBaTh MNIEKTPOHHBIE U
ANIEKTPOHHO-TpaduyecKue GopMyJbl
XUMUYECKHUX AIIEMEHTOB.

OnpenensaTe OTHOIEHNE XUMUYECKOTO
JJIEMEHTA K ONPEACIEHHOMY

AJIEKTPOHHOMY CEMEWNCTBY
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JlabopamopHvie onvimboi.
MonenrpoBaHue MOCTPOCHUS
[lepuoauyeckoil cucTeMbl C TOMOUIBIO

KapTOYEeK

Cpasuenue [lepuonuueckoro
3aKOHA U TEOPUU XUMHUIECKOTO
cTpoeHus Ha Ppuiaocodpckoi

OCHOBC

Hp CAIIOCBIIIKH OTKPBITUA

[lepuoanueckoro 3akoHa U TEOPUH
XUMUYECKOTO CTPOCHUSI OpPraHuYeCKux
COEAMHEHU; POJb JUYHOCTU B UCTOPUH
XUMUU; 3HAYCHUE MPaKTUKU B
CTAHOBJICHUM M Pa3BUTHH XHUMHUYECKHUX
TEOPHUU.

Jlemoncmpayuu. oprpetsr . W.

MenneneeBa u A. M. Bytneposa

[IpencraBiars pa3BUTHE HAYYHBIX
TEOPHUI MO CIIUPATIM HA OCHOBE TPEX
dbopmynupoBok [lepuonnueckoro 3akoHa
Y OCHOBHBIX HallpaBJICHUN Pa3BUTHUS
TEOPUU CTPOCHUS (XUMUUYECKOTO,
AIIEKTPOHHOTO M MPOCTPAHCTBEHHOTO).
XapakTepu30BaTh PoJib MPAKTUKH B
CTAHOBJICHUM U Pa3BUTUHM XUMHUYECKOM
TEOPHH.

ApryMEHTHUPOBATh UYBCTBO TOPJIOCTH 3a
JOCTHIKEHUSI OT€YECTBEHHON XUMUU U

BKJIAJ] POCCUMCKUX YUYEHBIX B MUPOBYIO

HayKy

HMonHas xumudeckasl CBs3b U

HOHHBIC KPUCTAJIJIMYCCKUC

Karuonsl u aHMOHBI: HX 3apsaabl H

KJaccupuKalus Mo COCTaBy Ha MPOCTHIE

XapakTepu30BaTh HOHHYIO CBSI3b KaK

CBSI3b MEXy HOHAMH, 00PA3YIOILIUMHUCS
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PELIETKH

u cinoxuble. [IpeacraBurenu. IlonaTtue
00 MOHHOW XMMHWUYECKOU CBsi3U. MoHHas
KpHUCTAJIIINYECKast peléTka u

busznueckue CBOMCTBa BEIIIECTB,
00yCIIOBJICHHBIE STUM CTPOCHHUEM.
Jlemoncmpayuu. Moaens HOHHON
KPUCTAJUIMYECKON PEIIETKU HA TpUMEpE
XJIOpHUIa HaTpusi. MUHEPAJIbI C 3TUM
THTIOM KPHUCTAJUIMYECKOWN PEIIETKOM:

KaJIbIIUT, I'aJIUT.

B pE3yJIbTaTe OTAAYU WK ITpUEMa
3JIEKTPOHOB aTOMaMHU WJIH TPYIIIaAMU
aTOMOB.

OrnpenensiTe MPUHAICKHOCTh HOHOB K
TOM WJIX UHOM TPYIIIIE HA OCHOBAHUU UX

3apsaa U CoCTaBa.

XapakTepu3oBaTh (U3HMUECKUE CBOMCTBA

BEILECTB C MIOHHOM CBA3BIO, KaK
(YHKIMIO BUJIa XUMUYECKOU CBSI3U U

TUINA KPUCTAIUIMYECKON PEIIETKU

KoBajieHTHass XUMHUYECKas
CBA3b. ATOMHBIE U
MOJICKYJIAPHBIE

KPUCTAJIMYECKUE PEIIETKU

Ilousatue 0 KOBAJICHTHOM CBSI3M.
DIEKTPOOTPULATEBHOCTD, HEMOISIPHAS U
KOBAJICHTHEIE

IMOoJIIpHasd CBA3U.

KpartHocts KOBQJIEHTHOM CBSI3H.
MexaHu3mbl 00pa30BaHUS KOBAJIEHTHBIX
CBs3€il:  OOMEHHBIM W JOHOPHO-
aKUeNnTopHbINA. llomspHOCTE MOJIEKYIIHI,
KaK CIEICTBHE TIONSAPHOCTH CBA3U H

reoMeTpuM MoJIeKynbl. Kpucramnuaeckue

OnuceiBaTh KOBAaJEHTHYIO CBS3b, KaK
pe3ysbTar 00pa3oBaHUs OOIIUX
SJIEKTPOHHBIX Map WM KaK pe3yJabTar
NePEKPBIBAaHUS DJICKTPOHHBIX
opOuTaei.

KnaccuduimpoBarb KOBaJICHTHBIE
cBsi3u 1o DO, KpaTHOCTHU U CIIOCO0Y
NEPEKPbIBAHUS SJEKTPOHHBIX

opOuTanei.
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pEWIETKH € OTUM  THUIOM  CBSI3M:
MOJIEKYJISIDHBIE U aTOMHbIE. DU3NUECKHUE
CBOMCTBa  BEIIECTB, OOYCIIOBJICHHBIC
THUMNOM KPUCTAJUTMYECKUX PEIIETOK.
Jlemoncmpayuu. Monenu MOJIEKYJISIPHOU
KPUCTAJUIMYECKON PEIIETKN HA IPUMEPE
«CYXOTO JIbJIa» WA UOJA U aTOMHOM
KPUCTAJUIMYECKON PEIIETKU HA TTPUMEPE
anmasa, rpaduTta Wi kBapua. Mojenb

MOJISIPHOTO 00bEMa Tra3a

XapaxkTepu3oBaTh PU3NUECKUE CBOWCTBA
BELIECTB C KOBAJICHTHOM CBA3BIO, KaK
(PYHKIIMIO KOBAJIEHTHOH CBSI3U U THUIIA

KPUCTAJUINYECKOU PEIIETKU

Meramnueckas XxuMuuecKas

CBA3b

IloHsaTHE O METAJUIMUECKOU CBA3U WU

METaJITTAYECKUX KPUCTAJTTNYECKHUX
pelETKaxX. duznueckue CBOMCTBA
METaJJIOB Ha OCHOBE ux

KPUCTAJUTMYECKOTO CTPOCHMUS.
[IpumeHeHnEe METalIOB Ha OCHOBE MX
CBOMCTB. YEPHBIEC U LIBETHBIE CILIABHI.
Jlemoncmpayuu. Monenu

KPUCTAJUIMYECKUX PEMIETOK METAJIJIOB.

XapakTepru30BaTh METAJUTUYECKYIO
CBSI3b KaK CBSI3b MEX]1y HOH-ATOMaMH B
METaJJIaX U CIUIaBax MOCPEACTBOM
0000111eCTBIEHHBIX BaJICHTHBIX
3JIEKTPOHOB.

OOBICHATH €NUHYIO IPUPOIY
XUMHUYECKHUX CBS3CH.

XapaktepusoBaTh (HM3HUUECKHE CBONCTBA

METAJJIOB, KaK (PYHKIIHIO
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JlabopamopHvie onvimboi.
KoncTtpyuposanue mozaenu

METAJJIMYE€CKOM XUMHUYECKOM CBSI3U

METaJJIMUECKOM CBS3U U METAIJINYSCKOM

KPUCTAJUIMYECKON PEIIETKU

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

MexmonexkysapHas u
BHYTPUMOJIEKYJISIpHAs BOJIOPOJHBIE
CBA3M. 3HAUEHHE  MEXKMOJIEKYISIPHBIX
BOJIOPOAHBIX CBSI3€M B MPHUPOJAE U KUZHU
YeJI0BeKa.

Llemoncmpayuu. BuneodpparMmeHTsl U
cnaitnbl «CTPYKTyphI OeTKay.
JlabopamopHvie onvimul. Jlenatypauus

Oeka

XapakTepu30BaTh BOJIOPOAHYIO CBSI3b
KaK 0COOBIN TUIT XUMHYECKOUN CBS3H.
Paznmnuare MEXMONEKYISPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIE
CBSI3M.

PackpsiBaTh poJib BOIOPO/IHBIX CBSI3EH B
OpraHHU3allud MOJIEKYJI OMOIOIMMEPOB,
— OenxoB u JIHK, — Ha ocHOBe

MEXIPEIMETHBIX CBsI3el ¢ OMonoruen

[Tonumepsl

[lonyyeHnne  mOIMMEpPOB  PEAKLUSAMMU
MOJIMMEPU3ALIMU U IIOJUKOHJICHCALIUU.
Baxuenmue npencraBuTenu miacTMace u
BOJIOKOH, HX TIIOJly4eHHE, CBOMCTBA H
IIPUMEHEHHUE. [Tonsatue 0
HEOPraHUYECKUX  IOIUMEpax U  UX

MMpCACTAaBUTCIIN.

XapakTepu3oBaTh OJTUMEPHI KaK
BBICOKOMOJIEKYIISIPHBIE COCTUHEHMUSI.
Paznuyath peakuuu noauMepus3aluu u
MOJINKOHICHCAIUU.

OnuceiBaTh BaXKHEHIITNE MTPEACTABUTENH
MJIACTMACC U BOJIOKOH U Ha3bIBaTh

o0nacTu uX MPUMEHEHUS.
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Jemoncmpayuu. Komnekuun
«ITnactmacchl», «BomokHay. OOpasiisl
HEOPTraHUYECKHUX IMOJTMMEPOB — BEIIECTB

ATOMHOU CTPYKTYPBbI

YcTaHaBIMBaTh €AMHCTBO OPraHUYECKOU
Y HEOPraHUYECKOM XUMUU Ha IIpUMepe

HCOPTaHUYCCKUX ITOJINMMCPOB

I[I/ICHCpCHBIe CHCTCMBI

[lonsitTue o  gucnepcHoir  dasze

IUACIEPCUOHHOW  cpene.  ArperarHoe
COCTOSIHUME pa3Mep dYacTull (as3bl, Kak
OCHOBA JIsl KJIaCCU(PUKALIUU JUCTIEPCHBIX
CUCTEM. DMYJIbCUHU, CYCTICH3UH, a3PO30JIH
— rpynIbl TPyOOIMCIIEPCHBIX CUCTEM, UX
NPEACTABUTENN. 30JIM U T€JId — TPYNIIbI
TOHKOJIUCTIEPCHBIX CUCTEM, ux
npencraButenu. [lonsitue o cunepesuce u
KOATyJISIIUH.

Jlemoncmpayuu. Konnexuuu o6pa3iion
Pa3JIMYHBIX AUCTIEPCHBIX CUCTEM.
Cunepesnc U Koarymsinus
JlabopamopHvie onvimel.  Tlomyuenue

KOJUIOMJHOTO PacTBOpa KypHHOTo Oerka,

XapaKkTepu30BaTh Pa3IMYHbIC THITBI
JUCIIEPCHBIX CHCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS JIUCIICPCHOMN
¢a3bl U TUCIICPCUOHHOM Cpe/Ibl.
PackpbIBaTh posib pa3IUdHBIX THIIOB
JTUCIICPCHBIX CUCTEM B JKM3HU IIPUPOJIBI
1 0011IeCTBa.

[TpoBoauTh, HAOMIOMATH U OTIMCHIBATH

XAMHWYECKUN SKCIIEPUMEHT
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HCCJIEIOBAHUE €0 CBOMCTB C MOMOIIBIO
Ja3epHOM YKa3Ku U TPOBEACHHUE €ro
neHarypauu. [lomydenue  sMmynbcuu
pPacTUTENTHHOTO Macia U HaOIIoIeHuE 3a
e¢ paccioenueM. IlomyueHue cycneH3uu
«HU3BECTKOBOTO MOJIOKa» W HAONIOACHHE

3a €€ cequMeHTalneEn

10—21

Tema 2. XuMu4eckne peakiuu

(12 v)

10—11

Knaccuduxanusa xumMuaeckux

peaxkuui

AumoTponu3anus U M30MEpU3alus, Kak

pCaKknnu oe3 HN3MCHCHUA CcOCTaBa

BEIIECTB. AIIOTpONUsl U €€ MPUYMHBI.
Knaccudukarus peaknuii mo pa3andHbIM
OCHOBAHMSIM: IO YHCIYy M COCTaBy
peareHToB W TMPOAYKTOB, MO ¢ase, I
MCTIOJIH30BAHUIO

KaTralim3aTopa HniIn

addexTy.

TepMoXUMUYECKHUE YPABHEHUS PEAKLIUM.

dbepmeHTa, MO TEIIOBOMY

OnpenensaTs MPUHAIICKHOCTh
XUMUYCCKOW PEaKITUu K TOMY WJTH
WHOMY THUITy Ha OCHOBaHUU TIO
Pa3IUYHBIX TPU3HAKOB.

OtpaxkaTh Ha MUCbME TEIIIOBOM A DEKT
XMMHUYECKUX PEAKLUN C TTOMOIIBIO
TEPMOXUMHUYCCKUX YPaBHCHUH.
[TonTBepkaarh KOJIUYECTBEHHYIO
XapaKTEPUCTHUKY IK30- U
SHJOTEPMHUYECKUX PEAKIIUN pacuéTaMu

10 TCPMOXHUMHUYCCKUM YPABHCHUAM.
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Jlemoncmpayuu. PactBopeHue cepHOM
KHUCJIOTHl U aMMUAYHON CEJTUTPHI U
(duKcalys TEIIOBBIX SBJICHUN ISl 3TUX

MPOIIECCOB

12

CxopOCTh XUMHYECKUX

peakuuin

@aKTOpBl, OT KOTOPBIX 3aBUCHT CKOPOCTb

XAMHUYECKUX pEaKLM: pupoIa

pearupyromux BCIICCTB, TCMIICpATypa,

TUIOIIA/Tb 170:4 COIIPUKOCHOBEHMUS
pearupyromnmx BEIIECTB, 150,
KOHIICHTpAIIHS, MIPUCYTCTBHUE

katanu3atopa. lloHsTue o Karamuse.
DepMEHTHI, KaK OHOJIOTHYECKHE
KaTaJn3aTophl. NHrudutopsl, KaK
«aHTOHUMBID»  KaTaJlu3aTOpOB U  HX
3HauYCHHUE.

Jlemoncmpayuu. BzaumonencTBust
pPacTBOPOB COJITHOM, CEPHOU U YKCYCHOU

KHCJIOT OI[HHaKOBOﬁ KOHIOCHTpAanuun ¢

YcTaHaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM PEaKIMK OT IPUPOJIBI
pearupyromux BeIeCTB, UX
KOHILICHTPALUU, TEMIIEPATYPhI U
IUIOIIAAN UX CONPHUKOCHOBEHHS.
PackpbIBaTh poiib KaTain3aTopoB Kak
(aKTOpOB YBEIUYECHHS CKOPOCTH
XUMHUYECKOU pPEeaKIMU U pacCMaTpuBaTh
UHTHUOUTOPBI KaK «@HTOHUMBD»
KaTaJIn3aToOpPOB.

XapakrepuzoBaTh GEepPMEHTHI KaKk
OMOJIOTUYECKHE KaTallu3aTophbl
OEJIKOBOM MPUPOJIBI U PACKPBIBATH UX

POJIb B IPOTEKAHUHN OMOXUMHYECKUX
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OJIMHAKOBBIMH KyCOYKaMU (TpaHyIaMHM )
[IMHKA U B3aUMOJICHCTBUE OJIMHAKOBBIX
KyCOYKOB Pa3HbIX METAJUIOB (MarHus,
LIMHKa, KeJe3a) C paCTBOPOM COJITHOM
KHCJIOTBI, KaK IIPUMEP 3aBUCUMOCTHU
CKOPOCTH XUMHUYECKUX PEAKLIHUN OT
IIPUPOJIBI BelIeCTB. B3auMonencraue
pacTBOpPOB THOCYINIb(aTa HATpUs
KOHLIEHTPALIMHU U TEMIIEPATYPHI C
pPacTBOPOM CEPHOU KUCIIOTHI.
MonenupoBaHHE «KUIISLIETO CIOS.
['ereporeHHblii KaTanu3 Ha PUMEPE
pasyIoKEHUS MIEPOKCHIA BOAOPOIA B

IMPUCYTCTBUN AMOKCH A MapraHia.

Jlabopamopnwie onvimsi. cionb3oBaHue

HEOPraHUYECKUX KaTajln3aTopoB (CoJieit

xKees3a, HoAuAa Kaiuus) U NPUPOAHBIX

00BEKTOB, COACPIKAITUX KaTaasy (ChIpoe

MsICO, KapTodenb) 1Sl pa3aoKEeHUs

peaKuri Ha OCHOBE MEXITPEAMETHBIX
CBSI3€U C OMOJIOTHUEH.
[IpoBoauTh, HAOMIOAATH M OTIMCHIBATH

XHUMHYECKUM 9KCIICPUMCHT
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IIEPOKCHAa BOAOPpOaAA

13

OO6paTMMOCTh XUMUYIECKHIX
peakuuii. XuMHUYECKOE
PaBHOBECUE U CIIOCOOBI €r0

CMCIICHUA

Knaccudukanus XuUMHYECKUX pEaKIIHA
0 NPU3HAKY WX HanpasieHus. [lonsatue
00 00OpaTHMBIX PEAKITUAX U XUMHUYECCKOM
paBHoBecuu. IIpunnun Jle-lllarense u
crocoObI CMEILICHUS XUMHUYECKOTO
paBHOBecusi.  OOmiasi xapakTepUCTHUKA
peakuuii CHHTE30B aMMHaka U OKCHa
ceppi(VI) m paccMoTpeHme — yCIIOBHiA
CMEILICHHS ux paBHOBECHS Ha
IPOU3BOCTBE.

Jlemoncmpayuu. CMeENIEHUE paBHOBECHS
B cucteme Fe** + 3CNS ™« Fe(CNS),
Jlabopamophwie onvimsi. ViimocTparus
npasuia beprosuie Ha pakTuke —
POBEICHNE PeaKInii ¢ 00pa30BaHUEM

ocaJka, ra3da u BOAbI

OnuceiBaTh COCTOSHUSI XMMUYECKOTO
paBHOBECHS U MpeIaraTh CocoObl €To
CMEUIEHUS B HEOOXOIUMYIO CTOPOHY Ha
OCHOBE aHAJIN3a XapaKTEPUCTUKU
peakuuu u npuniumna Jle-Illaresnse.
[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XUMHUYECKUUN OKCIICPUMCHT

14—15

I'mpponns

OOpatuMblii 1 HEOOPATUMBIM THAPOIU3BI.

OHpeI[eJ'IHTI) THUII THAPOJIN3a COJIN Ha
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I'mppomms conent m ero tunsl. I'maponus
OpPraHUYECKUX COCIUHEHUH B JKHUBBIX
OpraHu3MoB, Kak OCHOBa oOOMeHa
BeniectB. [loHATHE 00 »HEpreTuyecKoM
oOMeHEe B KIJIETKE U pOJIM THAPOIU3a B
HEM.

JlabopamopHvie onvimsi. cibiTaHue
UHIMKAaTOPaMU Cpelbl paCTBOPOB COJIEH

Pa3INIHBIX THUIIOB.

OCHOBE aHaJIN3a €€ COCTaBa.
Knaccuduimposats ruaponus coneit

110 KaTUOHY U aHHOHY.
XapakTepu3oBaTh pOJib TUIPOIN3A
OpraHUYECKUX COEANHEHUN, KaK
XUMUYECKOU OCHOBBI 0OMEHA BEIIECTB U
SHEPIrUU B KUBBIX OpraHU3Max.
[IpoBoauTh, HAOTIONATH U OMHUCHIBATH

XHUMHYECKUM 9KCIICPUMCHT

16

OKUCIIATEBHO-

BOCCTAaHOBHUTCJIBHBIC PCAKIINN

CrerieHb OKHUCJICHHS W €€ OIpeesieHHue
nmo  dopmylraM  OpPraHMYECKHX U
HEOPTaHUYECKUX BEIIECTB. DJIEMEHTHI U
BEILIECTBA, KakK OKHCITUTEITH U
BoccTaHoBUTENU. [loHsITHE O mMporeccax
OKHUCJICHUS u BOCCTAHOBJICHUSI.
CocraBliecHHE ypaBHCHUH XHWMHYECKHUX
peaknuii  Ha

OCHOBC QJICKTPOHHOT'O

Oasauca.

OnpenensiTe OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN KaK
MPOLIECCHI C UBMEHEHUEM CTEIICHEU
OKHCJICHHS DJICMEHTOB BEIIICCTB,
YYaCTBYIOIIUX B PEAKIIUU.

Pa3znuyars okucauTenp u
BOCCTAHOBUTEIb, MPOLIECCHI OKUCIICHUS
1 BOCCTAHOBJICHHS.

Cocrasnars ypaBHeHuss OBP Ha ocHoBe
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Jlemoncmpayuu. B3anMoIeiCTBHE IUHKA
C COJITHOM KHCIIOTOW U HUTPATOM
cepebpa.

Jlabopamophvie onvimsi. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHAS PEAKIIMUS U PEAKIINS
oOMeHa Ha TpUMepe B3auMOCHCTBUS
pactBopoB cyibdara meau(ll) c xxenezom

" paCTBOPOM IIICIIOYH.

ANIEKTPOHHOTO OanaHca.
[TpoBoauTh, HAOMIONATH U OTIMCHIBATH

XMUMHUYECKUUN OKCIICPUMCHT

17-18

DNEeKTpOIU3 PacIljiaBOB U
pactBOpOB. [IpakTHueckoe

IMPUMCHCHUEC 3JICKTPOJIN3a

XapaKTepUCTHKA AJIIEKTPOJIN3A, KakK
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHOTO

nporecca. (OCOOEHHOCTU DIIEKTPOJIU3A,
MIPOTEKAIOIIETO B pacTBopax
AIIEKTPOJIUTOB. [TpakTrueckoe
MPUMEHEHHUE JJIEKTPOJM3a: TMOJIYyYECHHE
rajJoreHoOB, BOJIOpOJA, KUCJIOPOAA,
IICJIOYHBIX METAJUIOB M IIEeJo4YeH, a
TaKXe

AJIFOMHWHUA QJIICKTPOJIN30M

pacijlaBOB M pPacTBOPOB COEIUHEHUI

OnuceIBaTh 3NEKTPOIU3 KaK
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIN
npolecc.

Paznuyars 35eKTpOIn3 paciiyiaBoB U
BOJIHBIX PaCTBOPOB.
XapakTepu3oBaTh MPAKTHUYECKOE
3HAUEHHE IIEKTPOIN3a Ha IPUMEPE
MOJIyYEHUSI AaKTUBHBIX METAJIJIOB U
HEMETAJJIOB, a TAKKE

TraJIbBaHOIIIIACTUKHU, I'aJIbBAHOCTCTHUU,
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ITUX DJIEMEHTOB. Iloustue 0

rajbBaHOIIACTUKE, raJIbBAHOCTETHUH,
padbUHUPOBAHUU I[BETHBIX METAJIIOB.
Jlemoncmpayuu. KoHCTpyrpOBaHHE
MoJIe MeKkTponn3épa. Buneodparment

C HpOMBIH.IJ'ICHHOfI YCTaAaHOBKH JIsA

IMOJYUYCHUA aJIFOMHUHHA

paCI)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB

19 [Ipaktrnueckas padora Ne 1. Pemenue sxcnepumeHTanbHbIX 337a4d o | [maHupoBars, MpoBOAUTE HAOMIOAAT U
Pelrenne S5KCIEpUMEHTAIBHBIX | TEME «XUMHUUYECKast pEaKLnsD) OIMCBIBATh XUMUYECKUN DKCIIEPUMEHT C
3a/1a4 10 TeMe «XMMHUYECKast COOJIOZICHUEM TPaBUJI TEXHUKH
peaxius» 0€301MacHOCTH

20 [ToBTOpenue u o6oOLIeHNE TectupoBanue, penieHue 3aaad u BBINONHATE TECTBI, pelIaTh 3a1a4d U

M3Y4YEHHOIO

YIPaXHEHNUH 110 TEME

YIPaXHEHUS 10 TEME.
[TIpoBOAUTH OLIECHKY COOCTBEHHBIX
JOCTHKEHUW B YCBOCHUU TEMBI.
KoppekrtupoBaTh cBOM 3HaHUS B
COOTBETCTBHH C IIJIAHUPYEMBIM

pe3yJIbTaToOM
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21 Kontponpnas pabora Ne 1 «Ctpoenue BeniecTBa. XUMAYECKask PEAKIUI»

22—30 Tema 3. BemecTBa u ux cBoiicrsa (9 4)

22 Mertassl @u3NYeCcKre CBOWMCTBA METAJUIOB, Kak | XapaKTepu30BaTh ¢dusznueckue u
¢ynkuust ux  crpoeHus.  JleneHue | XUMHUYECKHE CBOWCTBA METAJUIOB Kak
METaJUIOB HA TPYIIIbI B TEXHUKE U XUMUHU. | PYyHKIIMIO CTPOEHUS UX aTOMOB W
XUMHAYECKUE CBOMCTBA METAJUIOB M | KPUCTAJUIOB HA OCHOBE ITPEIACTABICHUN
ANEKTPOXUMHUYECKUI psif HanpspkeHuil. | 00 OBP u mnonoxeHuss MeTaijioB B
[TonsTue 0 METAJUIOTEPMUU | DJIEKTPOXUMHUYECKOM PsIIy HAPSIKEHUM.
(UIIOMUHOTEpPMUU, MarHueTepMuu u Jip.). | HabmionaTh U omuchIBaTh XUMUYECKUN
Lemoncmpayuu. Konmekuus MeTamios. SKCIIEPUMEHT
B3aumMopelicTBre KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI ¢ MeIbI0. Bemblmka
TepMuTHOM cMmecu. [lopTper
H. H. bekerosa

23 Hemerasmel. biaropogssie Hemeramiel kak okuciaurenu. Hemerauisl | OmmuceiBaTh 0COOEHHOCTH MOJIOKEHUS

ra3bl

KakK BOCCTAHOBUTEJIH. Pan
AJIIEKTPOOTPULIATEILHOCTH. NneprHbie
WU OJIarOpOIHBIC Ta3bl.

Jlemoncmpayuu. Kojmekuns HEMETaJIOB.

HemeTauioB B [lepuonuueckoit Tabmurie
. . MenpaeneeBa, CTpOEHHUE UX
aTOMOB Y KPUCTAJLJIOB.

CpaBHHBAThH CIIOCOOHOCTH K
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Bcenpimka y€proro nopoxa. BelrecHenue
raJIOTEHOB U3 UX PACTBOPOB APYTMMHU

rajJorcHaMu

AJUIOTPONUU C METAIIJIAMU.
XapaxkTepu3oBaTh 00IIME XUMUIECKUE
cBoMcTBa HEMeTalIoB B cBeTe OBP 1 nx
MOJIOKEHUSI HEMETAIUIOB B Py
3JIEKTPOOTPHULIATETILHOCTH.

HaOironaTe 1 onuCEIBaTh XUMHUYECKUI

AKCIIEPUMEHT

24

Kucaotsl HCOPIraHNYCCKUC U

OpTraHUYECKHUe

Kucnoret ¢ TOYKM 3peHUS aTOMHO-
MOJIEKYJIISIPHOTO  ydyeHusa. Kuciaorsl ¢
TOYKHU 3pEHHUs TEOpUU
ANEKTPOJIUTHYECKOM JIMCCOLAALINY.
Kucnorel ¢ TOYkM 3peHUS NPOTOHHOMU
teopun. OOImMEe XUMHUYECKHE CBOMCTBA
kuciot. Knaccudukanus KUCior.
JlabopamopHnuwiii onvim. ccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

151 YKCYCHOﬁ KHCJIOT KaIlICJIbHBIM MCTOAOM

py UX pa30aBICHUU BOJOM.

CoOTHOCHUTH MpeICTaBUTEIEH
OpPTraHUYCCKUX U HEOPTaHUICCKHUX
KHUCIIOT C COOTBETCTBYIOIIEH
KJIaCCU(DUKAITMOHHON TPYTITION.
OmmceIBaTh 00IIME CBONCTBA
OpraHMYeCKUX U HEOPTaHUYICCKUX
KuCIIOT B cBeTe T/ 1 ¢ mo3uuuu
OKHCIICHHS-BOCCTAHOBIICHHS KaTHOHA
BOJIOPO/Ia MJIM aHHOHA KUCJIOTHOTO
ocTarka.

OnpenensaTb 0COOCHHOCTH XUMHUYCCKUX

CBOMCTB a30THOM, KOHIICHTPUPOBAHHOMN
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CEpHOM U MyPaBBUHOU KHUCJIOT.
[IpoBoauTh, HAOMIONATH U OOBIACHATH
pe3yNIbTaThl IPOBEAEHHOTO

XUMHUYCCKOT'O OKCIICPUMCHTA

25

OcHoBanus HCOPIraHNYCCKUC U

OpraHUYECKHUe

OcHOBaHMSI C TOYKM 3pEHUSI aTOMHO-
MOJEKYJApHOTO ydeHus. OCHOBaHHS C
TOYKH 3pEeHUS TEOpUH
AIEKTPOIUTUYECKOU JACCOLIUALIAH.
OcHOBaHHSI C TOYKH 3PEHUS] MPOTOHHOM
teopun. Kraccubukanuss OCHOBaHUM.
XUMHUYECKUE CBOWCTBA OPraHUYECKUX M
HEOPraHUYE€CKUX OCHOBAHUM.
Jlemoncmpayuu. Konnekuus menoyend u
aMMHOB. B3aumozenicTsue napos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCIIOTHl U aMMHUaKa («JIbIM 0€3 OTHS).
[Tonyyenne aMmMHuaka U U3y4eHHUE €T0
CBONCTB.

JlabopamopHhvie onvimei. [lomydenue

OnuceIBaTh HEOPraHUYECKNE OCHOBAHUS
B cBete TO/I.

XapakTepu30oBaTh CBOMCTBA
OPraHMYECKUX U HEOPTAaHUYECKUX
OECKIIOPOIHBIX OCHOBAaHUM B

CBETE ITPOTOHHOMN TEOPUHU.

[TpoBoauTh, HAOIIONATE U OMIMCHIBATH

XUMHYECKUU OKCIICPUMCHT
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HCPACTBOPUMOI'O THAPOKCHU A U €TO

B3aNMOJICHICTBUE C KUCIIOTOM

26 AMmpoTepHbIe COENHEHUS Heopranuueckue amporepHbie XapakTepu30BaTb OPraHUYECKUE U
HEOPraHWYeCKHUe U COEIMHEHHUSI: OKCHJIBI U TUIPOKCH]IBI, — Heopranuyeckue aM(poTepHbIe
OpraHU4eCcKHe UX CBOMCTBA U IOJyYECHHUE. COEIMHEHMSI KaK BEILECTBA C

AM@oTepHbIe OpraHuYeCKUE COCTUHEHUS | IBOMCTBEHHOM (DyHKIMEN KUCIOTHO-
Ha mpuMepe aMUHOKHUCIOT. [lentuabl n OCHOBHBIX CBOMCTB.

NENTUAHAs CBA3b. AprymMeHTupoBarh CBOKCTBA
Jlemoncmpayuu. Paznuunele cirydan AMUHOKHUCIIOT KaK aM()OTEPHBIX
B3aUMO/JICVICTBHS PACTBOPOB COJIEU OPTaHUYECKUX COCITMHEHUM.
AIFOMUHUSA CO IIETOYBIO. PackpbIBaTh Ha OCHOBE
JlabopamopHhvie onvimsi. [lonyduenue MEKIPEIMETHBIX CBs3eH ¢ Onosioruei
amM(pOTEepHOTO THJIPOKCUIA U U3yUYECHUE POJIb AMUHOKHCIIOT B OPTaHU3aLUU
€ro CBOMCTB KU3HU

27 Conu Knaccudukanus coneid. XKéctkocTh Boabl | XapaKTepru30BaTh COM OPraHUYECKUX U

u crocobsl e€¢ ycrpanenusa. llepexon

KapOoHaTa B TruApokapOOHAT U OOpaTHO.

HCOPIraHNYCCKUX KHCJIOT B CBETC TCOPHUU

BHGKTpOHHTH‘leCKOﬁ Jucconuranum.
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OO61me XUMHUYECKHE CBOMCTBA COJIEH.
Jlemoncmpayuu. IlomyyeHune »xECTKOU
BOJIbI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamophvie onvimsi. [IpoBenieHne
Ka4€CTBEHHBIX PEAKIUI 110 ONPEICICHUIO

cocTaBa COJIN.

CooTHOCUTH MpEICTAaBUTENEH CONeit
OpraHUYEeCKUX U HEOPraHUYECKUX
KHUCIIOT C COOTBETCTBYIOILIECH
KJIaCCU(PUKAIMOHHOMN TPyIIOM.
XapakTepu30BaTh KECTKOCTh BOJIBI U
npeJiarath CrocoObl €€ yCTpaHEeHUsI.
OnuceiBaTh 00IIME CBOWCTBA COJICH B
cere TO/I.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XAMHWYECKUU SKCIIEPUMEHT

28 [Ipaktrueckas pabora Ne 2. Pemenue sxcniepuMeHTaNbHBIX 3a/1a4d 1o | [maHupoBars, NpoOBOAUTE, HAOIIOAATH U
Pemienune sxcriepuMeHTaNbHBIX | TeMme: «BemecTBa u ux cBoiicTBay OTNHMCHIBATh XUMHYECKUN SIKCTIEPUMEHT C
3ana4d 1o teme «BermecTsa u ux COOJTIOICHUEM TPABUIT TEXHUKHU
CBOMCTBa 0€301acHOCTH

29 [ToBTOpenue u o6obIIeHNE TecTupoBanue, pemieHue 3aaa4 u BrIMONHATE TECTHI, peliaTh 3a/1a4u U

TEMBI

YIPaXXHEHUH 110 TEME

YIpPaXHEHHUs 10 TEME.
[IpoBoaUTH OLIEHKY COOCTBEHHBIX

I[OCTI/I)KeHI/Iﬁ B YCBOCHHHU TCMBI.
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KoppektupoBaTs cBOM 3HaHUS B

COOTBCTCTBHH C INIAHUPYCMbBIM

pe3yabTaToM

30 KontponpHas padota Ne 2 «BemiecTBa 1 X CBONCTBaY

3134 Tema 4. XuMus 1 coBpeMeHHoOe 0011ecTBO (4 4)

31 XUMHUYECKasi TEXHOJIOTHSI [ToHdaTHE O XHMMHUYECKOM TEXHOJIOTHH. | XapaKTepru30BaTh XUMUYECKYIO
XVWMHUYECKUE pEaKIUU B MPOU3BOJICTBE | TEXHOJOTHUIO KaK MPOU3BOIUTEIBHYIO
aMMuaKa u METaHOJIA. Obmas | cuity ob1ecTsa.
KJ1accu(UKaIMOHHAS xapakrepuctuka | OnucbiBaTh XUMHYECKHUE MPOLIECCHI,
peakuii CMHTE3a B NPOU3BOJACTBE ATHUX | JIEXkKAIIME B OCHOBE MPOU3BOACTBA
POAYKTOB. Hayunble MPUHLHUIBL, | aMMHAaKa U METAHOJIa, C TIOMOIIIbIO
Jexalye B OCHOBE  IPOU3BOJACTBA | POJTHOTO SI3bIKA U SI3bIKA XUMUHU.
aMMHaka W MeraHona. CpaBHEHHE 3TUX | YCTaHABIMBATh aHAJIIOTUU MEXKIY IBYMS
IPOU3BOJCTB. IPOU3BOJCTBAMH.
Lemoncmpayuu. Monenu ®opMyaupoBaTh 00IME HAYYHbIE
MPOMBIIIJIEHHBIX YCTAHOBOK MOJIYYEHHUS | IPUHIUIIBI XMMUYECKOTO TPOU3BOCTBA
CEpHOM KUCJIOTHl U CUHTE3a aMMHaKa

32 XuMHueckasi TpaMOTHOCTb Kak | MapKupoOBKa yIaKOBOYHBIX MaTepUalioB, | ApryMEeHTHpPOBaTh HEOOXOIUMOCTh

KOMITOHEHT OOIIEeH KYJIbTYphI

AIIEKTPOHUKH ¥ OBITOBOW TEXHHKH,

XUMHAYECKOU TPAaMOTHOCTH KaK
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YCJIOBCKA

AKOJIOTUYHOTO TOBapa, MPOyKTOB

IMUTAHUA, STUKCTOK I10 YXOOY 3a OﬂC)KIIOﬁ.

Jlemoncmpayuu. BuaeodparMeHTsI 1
CJIAI/IBI O CTENIEHU SKOJIOTUYECKON
YUCTOTHI TOBApA.

JlabopamopHvie onvimwi. 3yuenue
MapKUPOBOK Pa3TUYHBIX BUIOB
MPOMBIIIJIEHHBIX W MPOAOBOJIbCTBEHHBIX

TOBapOB

KOMITOHEHTa OOIIEKYIBTYPHOM
KOMIIETEHTHOCTHU YEJIOBEKA.

YMeTh noiny4ars He0OXOAUMYIO
MH(OPMALIMIO C MAPKUPOBOK Ha
YIAKOBKaX Pa3JIMYHbIX IPOMBIIUICHHBIX

1 IIPOJOBOJIbLCTBCHHBIX TOBAPOB

33

IHoBTOopenue u 0000menue Kypca. IlogBenenne HTOroB y4eOHOro roaa

34

Pe3epBHOE Bpems
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PexoMeH1aM U 110 OCHAIIIEHUIO Y4eOHOI0 Mpolecca
Y4eOHO-METOIUYECKUI KOMIUIEKT Il u3ydeHus kypca xumuu B 10—11

Kjaccax 0a30BOrO  YpPOBHS, CO3/[aHHBI  aBTOPCKUM  KOJUIGKTHBOM  TOJ
pykoBonctBoM O. C. ['abpuensHa, cOIep uT, KpoMe yudeOHBIX MOCOOui, yueOHO-
METOJIUYECKHUE U TUIAKTUUECKHIE TTOCOOUSI.
YMK «Xumus. 10 kinace. ba3oBblil ypoBeHb»
1. Xumus. 10 kmacc: yue0. mist odmeoOpaszoar. opranuzanuii / O. C. ['abpuensy,
N. T. Octpoymos, C. A. CnaakoB. Xumus. 10 kinacc. bazoBbelii ypoBeHb. YUeOHUK.
— M.: [Ipocsewmenue, 2019
2. O. C. TIabpuensn, U. I Ocmpoymos, U. B. Axcénosa, Xumusa. 10 xmacc.
bazoBslii ypoBeHb. MeTonnueckoe nocooue.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumus. 10 kmacc. ba3oBrlii ypoBenb. Pabouas
TeTpajb.
4. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 knacc. 3agauHuk
5. DnexktpoHHas hopMa yueOHHUKA.
YMK «Xumus. 11 kinace. ba3oBblii ypoBeHb»
1. Xumus. 11 xnacc: yue6. mis oOmieoopaszosart. opranusaiuii / O. C. 'abpuensy,
. T. Octpoymos, C. A. CnankoB. Xumusi. 10 knacc. ba3zoBsiil ypoBeHb. YueOHUK.
— M.: IIpocsewenue, 2019
2. O. C. Tabpuenan u dp. Xumus. 11 knacc. ba3zoBelii ypoBenb. MeTtoauueckoe
nocobue.
3. O. C. I'abpuenan, C. A. Craoxos. Xumus. 11 knacc. ba3oBelit ypoBens. Pabouas
TeTpajib.
4. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 knacc. bazoBblii ypOBEHb.
5. DnekrpoHHas ¢popMa yueOHHUKA.

Yuurenr B cBoeil paboTe MOXKET HCIONB30BaTh TaKKe HOBBIC Y4YEOHbBIE
nocooust s yriyosnéHHoro udydenus npeamerta (cM. Ilpunoxenue 1)

Hugpopmayuonnwie cpeocmea

Hnumepnem-pecypcwt Ha pycckom a3vike
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1. http://www.alhimik.ru ITpenctaBnens! cienyoomue pyoOpuKu: COBETHl aOUTYPHEHTY,

YUUTENI0 XUMHUH, CIIPAaBOYHUK (OUY€Hb OOJIbIasi Moa0opKa TabMUIl M CIIPaBOYHBIX
MaTepUaJiOB), Bec€nasg XHUMHsS, HOBOCTH, OJMMIIMAJbI, KyHCTKamepa (Mmacca
WHTEPECHBIX UCTOPUUYECKHUX CBEJCHUN)

2. http://iwww.hij.ru/ XKypHanm «XuMHS W JKU3HB» TOHATHO M 3aHUMATENIbHO

pacckas3blBaeT 000 BCEM HMHTEPECHOM, YTO IMPOMCXOJUT B HAyKE W B MHUPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DneKTpOHHBIA JKypHaT «XUMHUKH U

xumMus». B KYypPHAJIC MPCACTABICHO MHOXCCTBO OIIBITOB IO XMMHHU, COIACPIKHUTCA
MHOT'O 3aHUMATEJIbHOM PIH(bOpMaI_II/II/I, HO3BOJI$IIOIHCﬁ YBJICYDb Y4YCHUKOB
3KCH€pI/IM€HTaHBHOﬁ 4aCTbIO MMPCAMCETA.

4. http://c-books.narod.ru JIuteparypa mo XuMuH.

5. http://1september.ru/. XKypnan «IlepBoe ceHTaOpsi» miisg yuutened U He ToIbKo. B

HEM TIPEJCTABICHO OOJIBIIOE KOJIMYECTBO pabOT YYEHUKOB, B TOM YHCIE U
MCCIIEOBATENBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIM TIOPTal CO

CChUIKaMHU Ha 00pa3oBaTeIbHbIE CAUThHI IO XUMUH.

7.  www.periodictableru ~ COoOpHMK cTareii O  XHUMHYECKHX  DIIEMEHTaX,
WJUTIOCTPUPOBAHHBIN IKCTIEPUMEHTAMM.
Humepnem-pecypc na anznuiickom azvike

http://webelementes.com. Coaep>XKUT UCTOPUIO OTKPBITHUSI M ONHUCAHUE CBOWCTB BCEX

XUMHUYCCKHUX JJIEMCHTOB. BYI[CT ITOJIC3CH IJIA 06yqa10m1/1x051 B A3BIKOBBIX IIKOJIaX U

KJIaccax.
Oo0vexkmol yueOHbIX IKCKYpCuil
1.  My3en:  MUHEpPAJIOTHYECKHE,  KpacBEeTUYCCKHUE,  XYIA0KCCTBCHHBIC,
[TonmuTexHUYECKU .

2. Jlaboparopun: y4eOHBIX 3aBEJICHU, arpoXUMIIA00paTOPUH, IKOJIOTHUECKHE,
CaHAMUIIMHUOJIOTHYECKHE.

3. Anrexu.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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4, HpOI/I3BOI[CTBeHHBIe OOBEKTBI: XHMHUYECKHE 3aBOJbI, BOJOOYHCTHBIC

COOPYKCHHUA U APYIUC MCCTHBIC ITPOU3BOACTBA.

MarepuajibHO-TeXHMYECKOe oOecreueHne KaOUHeTa XUMIH
HarypajbHble 00bEKTbI

HarypanbHbie 0O0BEKTHI, UCHONB3yeMble B 7—9 Kkiaccax mpu OOydeHUH
XUMUH, BKJIIOYAIOT B ce0sl KOJUIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJI, METAIUIOB U
CIUIaBOB, OKCHIOB, KHCIIOT, OCHOBAaHHI, COJIE, B TOM YHCJIE€ M MHUHEPAIBbHBIX
yIOOpEeHHil, a TakkKe KOJUIEKUIMH OpPraHWYeCKUX BEIIECTB W MaTepHalIOB,
npeaycMoTpeHHblx PI'OC («HedTh u mpoaykTsl €€ nepepaboTkny», «KaMeHHbIN
yrojlb HU  NPOAYKTBI  KOKCOXMMHYECKOTO  MOPOU3BOJACTBA»,  «BOJIOKHaY,
«Ilmactmacce» u T. n. O3HakomJieHHE C oOOpas3llaMyd HUCXOJHBIX BEIIECTB U
TOTOBBIX M3JIEJNI TO3BOJISIET TMOJYYUTh HATJsIHBIE MPEACTaBICHUS 00 ITHX
MaTepualiax, X BHEIIHEM BHUJE, a TAKXKE O HEKOTOPBIX (PU3MUECKUX CBOMCTBAX.
3HauuTeNbHbIE Y4eOHO-TIO3HABATENBHBIE BO3MOXKHOCTH HMMEIOT  KOJUICKIIUH,
W3TOTOBJICHHBIE CaMUMU oOOydarouuMucs. lIpeamersr misi TakuxX KOJUICKIUN
coOuparoTcs BO BpeMs SKCKYpPCU U APYTMX BHEYPOUHBIX 3aHSATUH.

Komnekiuyn #CHoap3yloT TOJMBKO I O3HAKOMJICHUS OOYYarolIMXCS C
BHEIIHUM BUJIOM M (PU3MYECKUMHM CBOMCTBAMM pa3IMUYHBIX BEIIECTB W
MatepuasioB. [l MpOBENEHUS XUMHUYECKUX OIBITOB KOJUIEKI[MU HCMOJIb30BATh
HEJIb34.

XuMUYecKre PeaKTUBbI 1 MATEPUAJIBI

OOpaiieHue Co MHOTMMH BeIIECTBAaMH TPeOyeT CTPOroro COOIIOICHHUS
MpaBWJI TEXHUKHA O€30MaCHOCTH, OCOOCHHO TMpPH BBIMOJHEHUH OIBITOB CaMHUMU
oOydaromumucs. Bce HeoOXoauMble Mepbhl MPEIOCTOPONKHOCTH YyKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTaX W HHCTPYKIHUAX, a TakKe B IMOCOOMSIX ISt
YUYUTEIIEU XUMUH.

Bce peaktuBbl U Marepualbl, HYXXHbIE€ [JIi TPOBEJACHUS JIEMOH-
CTPAlMOHHOTO M YYEHHMYECKOIO  JKCIIEPUMEHTA,  IIOCTABJISAIOTCI B

oOmieoOpa3oBaTeNbHble  OpPraHM3allMM  IIEHTPAJM30BaHHO B BHUJIE 3apaHee
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YKOMILUIEKTOBAaHHBIX ~ HaOOpPOB. [lpu  HEOOXOAMMOCTH  MPUOOPETEHHS
JOTIOTHUTENBHBIX ~ PEaKTUBOB M  MaTepuajoB  CleAyeT oOpamaTrbCsi B
CHEUaTN3UPOBAHHbIE Mara3HHBbI.

Xumuueckasi JJa0opaTopHas Mocyaa, annaparbl 1 NPUOOPLI

XuMHueckas mocyJa MoJpa3lesieTcss Ha JABE TPYNIbI: JJs BBITOJIHEHUS
OTIBITOB OOYYAIOIIMMUCS U AJISl IEMOHCTPAIIMOHHBIX OTBITOB.

[Tpubopsl, anmapaTsl U YCTAHOBKH, UCTIOJIb3yEMbIE HA YPOKaX XUMHUH B 7—9
KJlaccax, KIacCU(PUIMPYIOT HAa OCHOBE MPOTEKAIOUUMX B HUX (U3HYECKUX U
XUMUYECKUX MPOLECCOB C YYaCTHEM BEUIECTB, HAXOASIIMXCA B Pa3HbIX
arperaTHbIX COCTOSIHUSX:

1) mpubopsl ayis paboOThl ¢ Ta3aMu — MOJy4YEeHUE, COOMpaHUEe, OUYMCTKA, CYIIKA,
MOTJIOIIEHHE Ta30B; PEAKIUU MEXKIY MOTOKAMH T'a30B; PEaKLUUU MEX]Y ra3aMu B
AIEKTPUUYECKOM Pa3PsAE; PEAKIIMU MEXIY ra3aMu MPU MOBBIIIEHHOM JIaBJICHUH;

2) anmapatbl U TPUOOPHI JIJIsE OMBITOB C XUJIKUMU U TBEPABIMU BELIECTBAMU —
NeperoHka, (QuIbTpOBaHUE, KPUCTAIUIM3AIMS; TMPOBEACHUE PEAKIUN MEXKIY
TBEPABIM BEIIECTBOM M JKHUJKOCTBIO, JKUJIKOCTBIO M KUAKOCTBIO, TBEPABIMU
BEILECTBAMH.

3) natuuku PH, 37eKTpONPOBOAHOCTH, TEMIIEPATYPHI U JIP.

Bue »ToMl knaccudukanuu HaxoauTcs ydyeOHas —ammaparypa, MOpel-
Ha3HA4YEHHAas ISl U3yUYECHHS] TEOPETUUYECKUX BOMPOCOB XUMHU: JJISI JEMOHCTPALIUH
JIEKTPOIIPOBOTHOCTH PACTBOPOB M JBHMKEHUS MOHOB B 3JIEKTPUYECKOM IOJIE, IS
U3YYEHUS CKOPOCTHM XMMHYECKOM peakuud ¢ XHMHYECKOTO pPaBHOBECHS,
AJIEKTPOJIN3a, IEPETOHKU HEPTHU U T. 1.

BcnoMoratenbHyto poJib  UIPAlOT HM3MEPUTENbHBIE W HarpeBaTelbHbIE
npUOOPHI, Pa3IMYHbIE TPUCTOCOOICHHUS ISl BBITIOJHEHUS ONBITOB.

Mopnesm

OObeKTaMyd MOJIETUPOBAHMUS B XHMHH SIBIIIIOTCSL aTOMBI, MOJIEKYJIbI,
KPUCTAJUTBI, 3aBOJICKME ammapaTbl, a TakKXke XHUMHUYECKHe Tpoliecchl. B
MpenoAaBaHNM XUMHUHU UCIOJb3YIOT MOJIENIM KPUCTAJUIMYECKUX PEMIETOK anmasa,

rpadura, cepbl, dochopa, okcuaa yriaepoaa(lV), moma, sxeneza, Meau, MarHus,
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MOJIEN KPUCTAUIMYECKUX PEHIETOK BaXXHEUIIMX TMpPEICTaBUTENEH KJIaCCOB
OpraHUYECKUX COCTMHEHUMN.

Brimyckatorcst ~ Habopbl ~ Mofenel  aTOMOB IS COCTaBJICHUS
HIAPOCTEPKHEBBIX MOJENE MOJEKYJ, B IIEPBYIO OYepelb, OPraHUYECKHUX
COeJIMHEHUM.

YueOHbIe IOCOOUS HA NIEYATHOM OCHOBE

B mpouecce oOydeHHS XUMUM HCHOJB3YIOT —CJEAYIOIIUME TaOIUIIbI
MIOCTOSIHHOTO ~ 3KcroHupoBaHus:  «llepuonnueckas cucteMa  XHUMHUYECKHUX
anemenToB [I. 1. MenneneeBay, «Tabnuua pacTBOPUMOCTH KUCJIOT, OCHOBAHUNA U
coJieil», «ONEKTPOXUMHUYECKUIN P HANpsDKEHUHA MeTauioBy, «BaneHTHble
COCTOSIHUA aToma yriepona», «IIpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOEHUE
MOJIEKYJI OPraHUYECKUX COCTUHEHUI» U JIp.

Jlist opraHu3anyyd CaMOCTOSITENIbHOM pabOoThl OOydYaroIIMXCS Ha YpoKax
UCIIOJIB3YIOT Pa3HOOOpa3Hble NUJAKTHUECKHE MaTepHUalibl: TETPAAu Ha MEeYaTHON
OCHOBE WJIU OTJAEJIbHbIE pabouyue JUCThl — HUHCTPYKIIMHU, KAPTOUKU C 3aJaHUSIMU
pa3HOM CTEeNeHW TPYIHOCTH IJIsl M3Y4YEHHs HOBOI'O Marepuaia, CaMONpPOBEPKH U
KOHTPOJIS] 3HAHUM.

JKPAHHO-3BYKOBbIE CPeICTBAa 00y4eHHs

K »sKkpaHHO-3BYKOBBIM CpeACTBaM OOYYE€HHUsI OTHOCSAT TakKue Tmocoous,
KOTOpbIE MOTYT OBITb BOCHPUHSATHI C TIOMOIIBIO 3pEHUs U chyXa. OITO
KUHODUIbMBI,  KUHO(PPArMeHThl,  IuadUIbMbI,  JTUAMO3UTUBBI  (CIANIBI),
€AUHUYHBIE TpaHCHapaHTbl il TrpadomnpoekTtopa. Cepun TpaHCHapaHTOB
MO3BOJIAIOT HMMHUTUPOBATh JBWKEHHE NYTEM IOCJIEAO0BATEIBHOTO HaJ0XKEHUS
OJIHOTO TpaHCHAapaHTa Ha APYTOM.

Texunueckue cpeacrsa ooyuenust (TCO)

BonpmmMHCTBO TEXHHUYECKHX CpeACTB OOy4YeHHs He pa3pabaThiBaioCh
CHEUAIbHO JUISl IIKOJBI, @ M3HAYAIbHO CIYXWJIO Uil nepegayd u oOpabOTKH
uH(OPMAITUU: 3TO PA3TUYHOTO POJA MPOEKTOPHI, TEIEBU30PhI, KOMIBIOTEPHI U T.
1. B y4eOHO-BOCTIMTATEIBHOM MPOIIECCE KOMIBIOTEP MOKET HCIOIB30BAThCS IS

peLIeHUs 3a1a4 HAYYHOU OPraHU3aLNHU TPYAa YUUTEII.
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[Ipu uCONB30BaHUK TEXHUYECKUX CPEACTB OOYUYEHUS CIIEIYyeT YYUTHIBATH
BPEMEHHbIE OTPAaHUYCHUS, HanmaraeMble CaHWTApPHBIMH NpaBUJIAMH M HOpPMaMu
(CanlluH). HenpepsiBHast TPOIOKUTENBHOCTD IEMOHCTPAIIUU BUIEOMATEPUATIOB
Ha TEJIICBU3MOHHOM DJKpaHe W Ha OOJIBIIOM DJKpaHe C UCIOJIb30BAaHUEM
MYJIbTUMEIMMHOTO MPOEKTOPA HE JOJIKHA MPEBBIMIATH 17151 oOydaronimxces B X - Xl
kiaccax Ha ypoke 30 muH Takoe xe OrpaHMYEHHE PACIPOCTPAHSIETCS HaA
HEIPEPHIBHOE MCIOJIb30BaHUE MHTEPAKTUBHOM JTOCKH M Ha HEMPEPHIBHYIO padoTy
oOydJarommxcsi Ha TMEPCOHAIBHOM KOMIbIOTEpe. Pasmeniath MHTEPAKTUBHYIO
JIOCKY CIIETyeT TaKKe KaK U OOBIYHYIO: Ha TOM e BBICOTE, O0eCIeunBas pu 3TOM
paBHOMEpHOe ocBemieHre. Korma pocka He HCHOIb3yeTcsi, €€ HeoOX0IUuMO
OTKJIOoYaTh. Jlg mnpoduIakTUKU yTOMIIEHMS TIJ1a3 B y4eOHbIN rporuecc
HEOOXOJIMMO BKJIIOYATh PA3JIMUHbIC BUJbI ACSATEILHOCTH, BKIIIOUAs CIECIHATBHYIO
TUMHACTHUKY JJIS TJ1a3.

Oo0opyaoBanne KaOMHeTa XUMHUH

Kabuner  xumum  jgobkeH ~ ObITh  O0OOpYJOBaH  CHEIUAIBHBIM
JIEMOHCTPAlIMOHHBIM ~ cTOJIoM.  Jl;ma  oOecrieyeHust  Jydiied  BUIUMOCTH
JIEMOHCTPALMOHHBIN CTOJ PEKOMEHYETCS YCTAaHABJIMBATH HA MMOJIUYM.

B kabunerax XWMHMHM YCTaHaBIIMBAIOT JBYXMECTHBIE YUYCHHUYECKHE
7a00paTOPHBIE CTOJBI C TIOABOJAKON JJIEKTPOIHEPTHH. YUEHUYECKUE CTOJIbI
JIOJKHBI UMETh TOKPBITUE, YCTOMYMBOE K JIEMCTBUIO arpeCCHMBHBIX XUMHUYECKHX
BEIIECTB, M 3allUTHbIE OOPTUKM MO HapyXKHOMY Kpato. KaOuHeThl XuMuu
000pYIYIOT BBITSIKHBIMU ITKa(aMU, PacloONOKEHHBIMU Y HApY>KHOW CTEHBI BO3JIE
crona yuurtensd. [{ns mpoBeneHust J1abOpaTOPHBIX OMBITOB HCIOIB3YIOT TOJIBKO
MHHU-CIIUPTOBKH.

YyeOHble TOCKM JIOKHBI OBITh M3TOTOBJIICHBI U3 MaTEPHATIOB, MUMEIOIINUX
BBICOKYIO aIre3Ul0 C MarepuajlaMy, HCIOJIb3YEMBIMU [JI IHCbMa, XOPOLIO
OYHUIIATHCS BIAXKHOU I'yOKOM, OBITHh M3BHOCOCTOMKUMU, UMETh TEMHO-3EJIEHBIN 1[BET
U aHTUOJIMKOBOE TOKPBHITHE. YUYEOHBIE TOCKH OOOPYIYIOT COpUTaAMHU, KOTOPHIC
JIOJDKHBL NPUKPEIUIsAThCS K cTeHe Ha 0,3 M Bblllle BEPXHEro Kpas IOCKH U

BBICTYIIATh BIepER Ha paccTosiHue 0,6 M.
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TeneBu30psl yCTaHABIMBAIOT HA CHENUAIBHBIX TymOax Ha BeicoTe 1,0—1,3
M ot mnona. Ilpu mpocmoTpe Tenenepenad 3pUTEIbLCKHE MeECTa JOJDKHBI
pacroJiaraThCsl Ha PaCCTOSIHUM HE MEHee 2 M OT dKpaHa JI0 TJ1a3 00yJaroIIuXCsl.

JInsT MakCHMaJIbHOTO HCIOJB30BaHUSI JHEBHOTO CBETa M PaBHOMEPHOIO
OCBEIIEHUS Y4YEOHBIX IOMEIICHUM He CJeAyeT pa3MellaTh Ha IMOJJOKOHHHKAX
IMPOKOJINCTHBIE PACTCHUS, CHUKAIOUIUE YPOBEHb €CTECTBEHHOI'O OCBEIICHUSI.
BricoTta pacTteHmii He J0JKHA TpeBbIaThlS cM (0T mojokoHHMKA). PacTeHus
1eaecooOpa3Ho pa3MelniaTh B MEPEHOCHBIX IIBETOYHHUIIAX BbICOTOM 65—70 cM oT
1oJjia WIK MOJIBECHBIX KAIIO B MPOCTEHKAX MEXKIY OKHAMH.

Jlns oTnenku ydeOHBIX ITOMEIICHHMM HCIOJIB3YIOT MaTepHaibl M KpPacKH,
CO3/IAI0IINE MATOBYIO MOBEPXHOCTh. JIJisl CTEH ydeOHBIX MOMEIICHUM CclienyeT
MCIIOJIB30BaTh CBETJIBIE TOHA KENTOTO, 0EKEBOT0, PO30BOI0, 3€JIEHOI0, TOIy00ro
IIBETOB; IS IBEPEil, OKOHHBIX paM — OEJIbIH IBET.

Kabuner xumuu J0KeH OBITh OCHAIIEH XOJOAHBIM U TOPSYUM
BOJOCHAOKEHHEM U KaHAJIM3allUEH.

B kaOunete xumuu 00s13aTeNIbHO JIOHKHA OBITH anmTeyka, COCTaB KOTOPOU

YTBCPKAACTCA MECTHBIMU OPTaHAMU YIIPABJICHUA.

I[liianupyemMblie pe3yabTaThbl H3Yy4YeHUs1 Y4eOHOr0 npeamMera « XuMus» Ha
YPOBHE cpeJHero oomero od0pa3oBaHus

Buvinycknuk na 06a3060m ypoene Hayuumca:
— NOHUMAamMb XAMHMYECKYI0 KAPTUHY MHUpPa KakK COCTABHYK) YacTh LIEJIOCTHOU
HAay4YHOU KapTHUHBI MUPA,;
—  packpevleamb  Poib XUMHM M XMMHYECKOIO  MPOU3BOACTBA  Kak
MIPOU3BOJIUTEIBHOM CUITBI COBPEMEHHOT'O OOLIECTBA;
— ¢hopmynuposams 3HAUCHUE XUMHH U €€ JOCTIKEHUN B MOBCEIHEBHOMN KU3HH
YEJI0BEKA;
— ycmauaeaueams B3aUMOCBSI3U MEXIY XWMHEH W JIPYTUMH €CTECTBEHHBIMHU

HayKaMu;
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— ¢opmynuposams OCHOBHBIE TIOJOXKCHHUS TEOPUU XHUMHUYECKOTO CTPOCHUS
opraHnyeckux coeauHeHuii A. M. byTiiepoBa u WILTIOCTPUPOBATh UX MPUMEPAMU
13 OPraHUYECKOM U HEOPTAHUYECKON XUMUU;

— apeymenmupoeams YHUBEPCAIbHBIA XapaKTep XMMHUYECKUX MOHSITUH, 3aKOHOB
Y TEOPUH 1JI1 OPraHUYECKON U HEOPTAHUYECKON XUMUU;

— gpopmynuposams Ilepuonnueckuii 3akon [[. 1. MenneneeBa u 3akOHOMEPHOCTH
U3MEHEHU B CTPOCHUHM U CBOMCTBAaX XMMHYECKUX DIIEMEHTOB U OOpa30BaHHBIX
UMU BellecTB Ha ocHoBe Ilepuomuueckodt cucTeMbl Kak Tpaduueckoro
otoOpakeHus [lepronnueckoro 3akoHa;

— Xapaxkmepu306amsv S- U P-3JIEMEHTBI, a TAKXKE KEJIe30 IO HUX IMOJOKECHHUIO B
[Tepuonnueckont cucreme /. 1. Menneneena;

—  Kaaccuguyuposams XUMUYECKHE CBSI3M W KPUCTAUIMYECKUE PEIIETKH,
OOBSICHATh MEXaHM3Mbl WX OOpa30BaHHS M JOKa3bIBaTh EIUHYIO MPUPOITY
XUMHUYECKUX CBsI3el (KOBaJEHTHOM, MOHHOM, METaJITMYECKOM, BOJIOPOTHON);

— 00vACHAMb TPUUMHBI MHOTOOOpa3us BEIIECTB, UCTOJb3Ysl SIBICHUS U30MEPHH,
TOMOJIOTHH, aJUIOTPOTIUH;

— Kaaccu@uyuposams XUMUUECKUE PEAKIIMU B HEOPTaHUYECKON U OpraHUueCKOM
XUMUU TI0 PA3JIMYHBIM OCHOBAHUSM U YCMAaHA8Iueams CueupuKy TUIIOB peaKiui
OT 00ILIEr0 Yepe3 0COOEHHOE K €IMHUYHOMY;

— Xapakmepuzo08ams THAPOJIN3 KaK CHenuUUHBI OOMEHHBIM TMpolecC Hu
packpwiéams €ro pojb B )KUBOU U HEXKMBOU IIPUPOJIE;

—  Xapaxmepu3oeamv  DIEKTPOJIA3 KaK  CHEHU(UUYHBIA  OKUCIHUTEIbHO-
BOCCTAaHOBUTEIBbHBIN MTPOLECC U OMPEAEIISTH €ro MPAKTHUYECKOE 3HAYEHUE;

—  Xapaxkmepu3o8ambv KOPPO3UIO METaJIOB KaK OKUCIIUTEIIbHO-
BOCCTaHOBUTEJbHBIN MPOIECC U npediaeams CIIOCOOBI 3alIUTHI OT HEE;

— Knaccuguyuposams HEOPTaHUIECKUE U OpraHNYECKHE BEIECTBA;

— Xxapakmepuzoéams OOIMEe XHUMHYECKHE CBOICTBA BAXKHEMILHMX KJIACCOB
HEOPTaHWYECKNX M OPraHMYECKUX COCAMHEHWH B IUTAHE OT O0mero uepes

OCOOEHHOCTh K €IMHUYHOMY;



69

— UCNONBb306aMb 3HAKOBYIO CHCTEMY XHMHYECKOTO S3bIKa I OTOOpaKEeHUS
cocTaBa (XUMHUECKHE (OPMYIIbI) U CBOMCTB (XUMHYECKHE YPABHEHHS) BEIICCTB;
— UCnonvb306amy TpPaBUIA M HOPMBI MEXAYHApOJHONM HOMEHKIATYPBI IS
Ha3BaHUU BEUIECTB MO GopMyliaM U, HA00OPOT, /ISl COCTABICHHS MOJICKYISIPHBIX U
CTPYKTYPHBIX OPMYII COSTUHEHUH 110 MX HAa3BaHUSM;

— 3Hamb TPUBHAIbHBIC HA3BaHMUS BAXHEUIIUX B OBITOBOM OTHOIICHHUU
HEOPTaHWYECKUX U OPTaHUICCKUX BEIECTB;

—  Xapakxmepu306amb CBOWCTBA, TIOJY4YCHHE W MPUMECHECHHE BaKHEUIINX
NpEICTaBUTENeH KIACCOB OPraHMYECKUX COCJWHEHWH (aJKkaHOB, AaJIKCHOB,
QJIKUHOB, AaJIKaIMEHOB, apOMAaTUYECKUX YIJIEBOJOPOIOB, CIUPTOB, (HEHOJIOB,
aJIbJICTH]IOB, MPEACTHHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIOT, CIOXKHBIX 3(pUpoB

U KUPOB, YIIICBOJOB, aMUHOB, aMUHOKHCIIOT);

- ycmaHaenueéamv  3aBUCHUMOCTb  DKOHOMHMKM  CTpaHbl OT  J0OBIYW,
TPAHCIOPTUPOBKU U NEPEPAOOTKHU YIIIEBOJOPOIHOIO ChIpbs (HE(MTHU M TPUPOIHOTO
rasza);

— DJKCHEPUMEHTAIBbHO nOoOmeepxcoams COCTaB M CBOMCTBA Ba)KHEHUIINX
MPEICTaBUTENIC U3YUEHHBIX KJIACCOB HEOPTraHWYECKUX U OPraHUYECKHX BEILECTB
C COOJIOZICHHEM MpaBWJI TEXHUKH O€30MacHOCTU JUIsl pabOThl ¢ XUMHUYECKUMHU
BELIECTBAMHU U JTaOOPATOPHBIM 00OPYIOBAHHUEM;

— Xapaxkmepu306amb CKOPOCTb XHMHYECKOM pPEakUMH U €€ 3aBUCHUMOCTb OT
pa3TUYHBIX (PAKTOPOB;

— Xapakmepu306ams XUMUYECKOE€ PABHOBECUE M €r0 CMEILEHUE B 3aBUCHMOCTHU
OT Pa3IUYHbBIX (PAKTOPOB;

— npou3e00ums Pacu€rhbl MO XUMMUYECKUM (OpMyJiaM M ypaBHEHHUSIM HAa OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEXKY YYACTHUKAMU XUMUYECKUX PEAKLINA;

— cobar00ame TpaBuiia HKOJIOTHYECKON 0€30MacHOCTH BO B3aMMOOTHOUICHMSIX C
OKpYXaloIlel cpeaoll Tmpu  OOpalleHud ¢ XUMHYECKUMHU  BEIIECTBAMH,
MaTepHaJlaMy U MPOLIECCAMU.

BblnyCKHuK Ha 6a3060Mm YPOGBHe nojtyuum 603MOIHCHOCHb HAYUUMbCA:
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— UCNnONb306amMsb METOAbl HAYYHOIO IO3HAHMS NPHU BBINOJHEHUU MPOEKTOB U
y4eOHO-UCCIEeI0BATENbCKUX 3a/1a4 XUMUUYECKON TEMaTUKHU;
— NpocHO3Upo6amsb CTPOCHUE M CBOICTBA HE3HAKOMBIX HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB HA OCHOBE aHAJIOTHH;
— NPO2HO3UpPOBAMb TEUCHHE XUMHUUYECKUX MPOLIECCOB B 3aBUCUMOCTHU OT YCIIOBHI
UX MPOTEKaHUs U MPEANIaraTh CoCcoObl YIPaBICHU STUMH MPOILIECCAMH;
— ycmanasaueams B3aUMOCBS3W XUMHUHU C MPEIMETAMU T'YMAHUTAPHOTO IUKIIA
(SI3BIKOM, JINTEPATYPOH, MUPOBOH Xy/I0KECTBEHHOU KYJIBTYPOH );
— packpvieams poOJIb XUMUYECKHX 3HAaHMA B Oyaylmed NpakTHYECKOU
NESATEIBbHOCTH;
— packpuvleamb PoOidb XUMUYECKUX 3HAHUN B (POPMHUPOBAHUU WHIWBHUIYAIbHOU
00pa3oBaTeIbHON TPACKTOPHUH;
— NpOcHO3UpOo8ams CIOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKHX BEILECTB
NPOSABIIATh OKHCIIUTEIbHBIE W/WIM BOCCTAHOBHUTEIbHBIE CBOMCTBA C YYETOM
CTETEHEN OKUCIIEHUS JIEMEHTOB, 00pa3yIoIIuX HX;
— apaymenmuposams €IWHCTBO MHUpa BEIIECTB YCTAHOBICHHEM TI€HETHYECKOU
CBSI3U MEX]ly HEOPIraHMYECKUMHU U OPTaHUYECKUMHU BEIIECTBAMMU;
— @nademb XMUMHMUYECKHM SI3BIKOM JUIsi OOOTalIeHMs] CJIOBApHOIO 3amaca Hu
pPa3BUTHS pEUH;
— Xapakmepu306amb CTAHOBICHWE HAyYHOHM TEOPUM HA IPUMEpPE OTKPBITHS
[leppoguyeckoro 3akoHa M TEOPUHM XHMHUYECKOIO CTPOEHUS OpraHUYECKHUX
BELIECTB;
— KPUTHYECKH OMHOCUMbCS K TICEBJOHAYYHOM XMMHMUYECKOM WH(popManu,
MOJIy4aeMOM U3 Pa3HbIX HCTOUHUKOB;
— noHumamu TIOOAIBbHBIE TMPOOJNEMBbI, CTOAIIME TMeped  YeIOBEYECTBOM
(3KOJIOTMYECKHE, SHEPTETUYECKHUE, CBIPBEBBIE), U npediazams MyTH UX PELICHUS, B
TOM YHCJIE U C MIOMOILbIO XUMHH.

IIpunoxenue 1. OcobeHHOCTH Y4eOHBIX TOCOOUI YIi1y0JéHHOTO YpoBHs 10 1

11 knaccoB O. C. I'nopueasina, U. I. Octpoymona, A. H. JIéBkuHa,

C. A. CiaankoBa
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1. HanpagJieHbl HA INIy0OOKHE CHCTEMHbIE 3HAHUSA

Kypc 10 knacca HadmHaeTcs €O 3HAKOMCTBA C IPEAMETOM OPraHMYECKOU
XUMHH, U3YUEHUSI TEOPUH CTPOCHHUS OpraHndecKux coennHenui A. M. bytneposa
U THOpHUIM3alMd aTOMHBIX OopOuTasneil. 3aTeM paccMaTpUBAIOTCS KiacCU(pUKALUs
OpraHMYECKUX COCIMHECHHWH, MPHUHLUIBI WX HOMEHKIATypbhl, a TakKke
Kiaccu(puKanys peakiuii B OpraHNIeCKOM XUMUMU.
IlepBoHa4YaJIbHBIE TEOPETUYECKHUE 3HAHUSA Jalee MHOTOKPATHO 3aKpEIUISIOTCA
Y Pa3BUBAIOTCA INPU MW3YYCHUU KJIACCOB OPTraHWYECKUX COCIUHEHUH OT
YTIEBOAOPOAOB 10 A30TCOAEPKAINX COCIUHEHUN U TIOJIUMEPOB.
Takoe IOCTpOoEHHE Kypca IO3BOJISIET B IIOJHOM MEPE HE TOJIBKO IIMPOKO
UCIIOJIB30BaTh  JEAYKTHBHBIM Mmoaxoa B oOydeHun xumuu 10 kmacca, HO u
peanu3oBaTh WIS TEHETHYECKOM CBSI3M  MEXAY KJIacCaMH OpraHUYECKHUX
COEIMHEHHUH.
Oco0oe BHHMMaHUE B Kypce€ OpPraHMYECKOM XHMHH YAEJIEHO CIOXKHBIM IS
NIOHUMAaHUs BOIIPOCAM: B3aMMHOMY BJIMSIHUIO aTOMOB B MOJIEKYJIAX, B TOM YHCJIE
JUIS TIPEJCKa3aHUsl  CBOMCTB COCIMHEHWM; MEXaHW3MaM M 3aKOHOMEPHOCTSIM
IPOTEKaHUSI XUMHUYECKUX PpEaKIUi, 4TO HEOOXOAMMO ISl MPOTHO3UPOBAHMS
IPOIYKTOB; NPOCTPAHCTBEHHOMY CTPOEHHUIO YIJIEBOAOB, aMHUHOB, AMUHOKHCIIOT,

OCJIKOB U HYKJICMHOBBIX KHUCJIOT.
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Kypc 11 knacca HaunHaeTCsl C paCCMOTPEHHUSI CJI0KHOTO CTPOCHUSI aTOMa Ha
OCHOBE KBAaHTOBO-MEXAHWYECKHX NPEACTABICHUN O CTPOEHUU €ro sapa u
ANIEKTPOHHON O0O0JIOUKH, a TakxKe SAEpHBIX peakuuil. Takas Teopernueckas Oaza
MO3BOJISIET HA APYTOM YPOBHE M3YUYUTh MEPUOJNUYECKUN 3aKOH U NMEPUOIUYECKYIO
cucreMy xumuueckux snemeHToB JI. M. MenzaeneeBa m emeé pa3 OLEHHUTH €ro
HAYYHBIW [MOJIBUT, HA HECKOJIBKO JIECATUIIETUN ONEPEIUBIIETO HAYYHYIO MBICTb.

3areM Hu3y4aeTcs CTPOCHHE BEIIECTBA, OCHOBHBIE THUIBI XWMHYECKOU CBS3H.
3HaHUA yYalluXCsl «XUMUU B CTATUKE» JOMOJIHSAIOTCA CBEACHUSAMH O KOMILIEKCHBIX
COCIMHEHUAX W AUCIEPCHBIX cCUCTeMax. JIOTMYHO panee paccMaTpUBAOTCS TAKHE
TOMOTEHHBIE CHUCTEMBbI, KaK PacTBOPbl U CHOCOOBI BBHIPAKECHUSI KOHIICHTPALIUU B
HUX.

N3yueHne OCHOB XUMHUUYECKOM TEPMOIAMHAMUKH, TMOHATHM 00 SHTANIBIIUU U
DHTPOIMHU, 3aKOHOB lecca, TMO3BOJSAIOT Ha 0o0Jiee BBHICOKOM YPOBHE H3YUHTh
3aKOHOMEPHOCTH TIPOTEKaHUS XUMHUYECKUX PpPEakiuil U (PU3NKO-XUMHUYECKUX
IIPOLIECCOB.

XUMHUUYECKUE PEAKIMM B PacTBOpPaX pAaCCMATPUBAIOTCS TAKXKE HAa HOBOM
TEOPETUYECKOM YPOBHE MOCJE BBEICHUS MOHATUS O BOAOPOAHOM IOKa3aTese U
U3YYCHHS TPOTOJIUTUYECKONM TEOpuM KHUCIOT W OcHOBaHui. (O0oOmarorcs
CBEJICHUS O HEOPraHMYECKUX M OPraHWYECKHX KHCIIOTaX U OCHOBAHUSAX B CBETE
IIPOTOJINTUYECKOU TEOPUU U TEOPUU ICKTPOJIUTUYECKON TUCCOLMALIMMU, & TAKKE
COJIEM B CBETE TEOPUHU IICKTPOIUTUYECKOU TUCCOLUALUU.

OtnenbHas miaBa NOCBSIIEHA OKUCIUTEILHO-BOCCTAHOBUTENIBHBIM MPOIIECCaM, B
TOM YHMCJIE METOJIaM COCTABJICHUS YPABHEHUHN U DJIEKTPOJIN3Y, KOTOPBIE BAXKHBI JJIs
YCIEIIHOM C1a4y UTOTOBOrO 3K3aMeHa. bombllioe BHUMAHUE B 3TOU IIABE YIEJICHO
U XUMHUYECKHM MCTOYHHKAM TOKa, ©0€3 KOTOpPhIX CJIOKHO MPEICTaBUTh
COBPEMEHHOE 00IIIEeCTRO.

XUMHSI HEMETAJUIOB M METAJUIOB, BAKHEUIIINX MPEACTABUTEICH 3THUX KJIACCOB
BCIIECTB M WX COCIWHEHHUH HU3ydaeTcs B CHCTeMe (COCTaB <> CTPOCHHE <>
CBOMCTBA <> IMPUMEHEHUE <> TIOJIIyUYEHUE <> HAXOXKIEHUE B TMPUPOAE) U

paccMaTpUBETCS B €IMHOM CBSI3U OPraHUYECKOW U HEOPraHUYECKOM XUMUU. Takum
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o0pa3oM peanu3yeTcsl riaBHas Haesd Kypca — €IMHCTBO >KUBOTO U HEKHUBOTO
MaTepUaIbHOrO MUpPA, OIMMCHIBAEMOr0 OOIIMMHU 3aKOHAMU XUMHUH.

PackpeiTp poOnp XMMHYECKOM HAyKH, KaK IPOU3BOIUTEIIBHOW  CHJIBI
COBpEMEHHOro oO0miecTBa IO3BOJISIET IVlaBa 3aBepmiaromas kKypc 11 kiacca

«XUMHS U OOIIIECTBOY.

2. BRiII0Yal0T NPOAYMAHHYIO CHCTEMY 3aaHUii, TO3BOJIAIOIYI0 3(PPeKTUBHO
NMOATOTOBUTHCA K ycnemHoii caiauye EI'D

3anaHus nocie Kaxaoro naparpaga pa3ouTel Ha pyOpUKH, 3HAKOMBIE YUaIlluMCs
10 KypCy OCHOBHOM IIIKOJIBI.

3HaHUE MOHATHH, (OPMYIMPOBOK 3aKOHOB, OCHOBHBIX IOJOXEHHH TEOpUH,
KOTOpBIE YaCTO HEO0OXOJUMBI JUIsl BBINIOJMHEHUS nepBoi yactu EI'D, nmpuBeneHs! B
pyopuke «IIpoBepbsTe CBOM 3HAHUS.

3ananus pyopuxu «lIpuMeHuTe CBOM 3HAHUS» MPOBEPSIOT YMEHHUE y4YallUXCs
BOCIIOJIb30BaThCA HM3YYEHHBIM MaTEpPUAJIOM U PELICHHsS] TECTOBBIX 3aJaHUN U
pacu€THbIX 3a1a4 B popmare EI'D BTopoit yactu. OTBEThl Ha pacy€THhIE 3aJa4u
MO>KHO HalTH B KOHIIE yueOHHUKA.

Boinonnenue 3aganuii U3 pyopuk «Beipa3u cBoé MHeHue» u «Vcnonb3ylite
JIOTIOJIHUTEIbHYI0 HH(OPMALNIO» MMO3BOJMUT YYALIUMCS HAYYUThCS HE TOJBKO
JlaBaTh COOCTBEHHYIO OLEHKY (pakTaM, SBICHHUSIM U COOBITHSIM C pa3HbIX TOYEK
3pe€HMs, HO U IPEACKAa3blBaTh XMMHYECKHE CBOMCTBA BEIIECTB HAa OCHOBE HX
cTpoeHus. Takue yMeHUus TMO3BOJISIT YCIEIIHO COpaBUTCA C 3ananusmu EI'D,
HaITPaBJICHHBIMU HA «CBSI3b C JKU3HBIO.

[Tocne xaxmoro maparpaga MpUBEICHO HM30BITOUHOE KOJMYECTBO 3aJaHHM, YTO
MO3BOJIUT KAYECTBEHHO OTpa0OTaTh IOJyYECHHbIE 3HAHUS M YMEHHS Ha
Ppa3zHO00pa3HbIX MpuMepax B (opMe BOIIPOCOB, TECTOB, 3a]1au.

3. Coaep:kaTt XMMHYECKHUIl MPAKTUKYM, KOTOPbIA M0O3BOJIsieT c(hopMHUPOBATH

NMPAKTHICCKNE YMCHUHA U HABBIKH 110 paﬁoTe C BeiecrsaMu
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[IpoBenenne qocTaTouHOrO KoaudecTBa (BochkMu B 10 Kilacce U TpuHAAUATH
B 11 kimacce) mpakTHuecKuMX padOT MO3BOJUT ydalllMMCA HE TOJBKO OTpaboTaTh
HABBIKM OOpAIIEHUS C BENMIECTBAMHU M JIA0OPATOPHBIM OOOPYIOBAaHHEM, HO U
3aKpPENUTh TEOPETUYECKUE 3HAHMS, B TOM YHUCJIE C IOMOIIbIO HAOMIOACHUS
KAUYE€CTBEHHBIX PEAKIINMN.

Hekotopsle npakTuueckue padOThl HE MPEANOAratoT YETKOM MHCTPYKLIHH,
a TO3BOJIAIOT Y4YalllUMCS CaMUM TOCTPOUTH IUIaH JACUCTBUH M moj00parh
HEOOXOMMbIE PEAKTUBBI MJisi BBINOJHEHHUs MOCTaBIeHHOW 3amauu. Hampumep,
Pemenue sxcnepruMeHTanbHBIX 337a4 1o TeMe «llomyuenne coeqMHeHni MeTaioB
Y UCCIIEOBAHUE UX CBOKICTB

4. IlpeanoJiaraloT BapuaTuBHOe U3y4YeHue Kypca
denepalibHbIN roCyapCTBEHHBIN 00pa3oBaTeIbHbBIN CTaHIApT
MpeayCMaTPUBAET U3YUEHUE Kypca XUMUU B CPEIHEN IIKOJIE KAK COCTABHOW YacTH
npeaMeTHol obsacth  «EcTecTBeHHO-Hay4YHbIE MPEIMETbD» Ha YIIIyOJIEHHOM
ypoBHe U3 pacuéta 3 4 B Hezeno (210 v 3a 1Ba roga 00yueHus), OTHAKO OMUPAsCh
Ha OMNbIT MNpenofaBaHus OOJBIIMHCTBO Yy4YUTENEH, OTMEYaroT, YTo A
sddextuBHON noaroroBkn k EI'D HeoOXonuMo wu3ydeHHE Kypca XHMHHM Ha
yrayOonéHHoM ypoBHE U3 pacuéra 5 u B Henmemto (340 4 3a nBa roja oOydyeHus).
Jlnst yuéra JaHHBIX BApUAHTOB K IPeajaraeMoMy Kypcy COCTaBJIEHO TEMaTHUYECKOe
MJJAHUPOBAHUE KaK Ha 3 4, TaK ¥ HA 5 4.
5. UMeroT y100Hy10 U JIOTUYHYIO CTPYKTYPY
B nauvane xaxmgoro maparpada OpUBOAUTCS MPOOJEMHBIA BOMPOC, OTBET Ha

KOTOPBIM ydYaliuecss MOTYyT HaWTH MpU M3Y4YEHUHU NaHHOTO maparpada. JlaHHbIN
BONIPOC AKIEHTHPYET BHUMAaHHE Y4YalllUXCS HAa CYTH CoAepKaHus maparpada, a
YUHUTEI0 IOMOTAeT CO37]aTh MOTUBALIUIO JIJIsl U3YYEHUS] HOBOU TEMBI.

HoayxupHbiM WIPUGPTOM BBIACICHBI TEPMUHBI, CMBICT KOTOPBIX yYalluecs
JTIOJKHBI XOPOIIO TTOHUMATh.

Kypcusom BbIIENEHb Ha3BaHUS HEKOTOPBIX OPraHUYECKHX BEIIECTB H

TCPMHUHBI, HA KOTOPBIC YHUTCIIIO U YUAITUMCS HCO6XOI[I/IMO O6paTI/ITB BHHUMAHUC.
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B pamkax mpuBeneHsl onpeaeneHus, npaBuia U GOPMYIHPOBKUA 3aKOHOB,
KOTOpbIE€ HEOOXOIMMO BbIYYUTh HAU3YCTh.

Menkum mpudTom HabpaH TEKCT, KOTOPHIM OyAeT moje3eH i MOHUMaHUs
OCHOBHOT'O MAaTEpHAJIA.

B konne kaxaoro maparpacda nepeqyrciieHbl OCHOBHBIE PacCMOTPEHHBIEC B
HEM TOHATHUS. OTO TMO3BOJSET YYECHHUKAM MPOBECTH PE(PICKCHUIO, a YUHUTEIIO

AKICHTUPOBATbh BHUMAHHNC HAa HOBLIX ITOHATHAX.



