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Conep:xanue padoyeil IporpaMmbl

IlosicHuTENbHASA 3aIIUCKA.

TpeGoBaHuUs K YPOBHIO MOATOTOBKH yYaIIUXCsl, 00YYAIOIMXCS 10 JaHHOI
nporpamme.

Cozeprkanue TeM yueOHOro Kypca.

VYuebno-rematnueckuii mian (KTII).

[TepeueHb y4eOHO-METOJMYECKOTO M MATEPHAILHO-TEXHHYECKOTO 00SCIICUCHUSI.
Kputepuu BbICTaBICHHS OLCHOK.



1. IHosicHUTebLHAA 3aHCKA

PaGouas mporpamma cocrtaBiieHa JUIst U3y4eHUs Kypca «XuMust» ydammmucs 10 kimacca
(mpodunbHBIN ypoBeHB) 00111€00pa30BaTEILHON CPETHEH MIKOJIBI.

Pabouast mporpamMma paspaboTtana Ha ocHOBe aBTOpcKoi mporpammbel O.C. ["abpuensina,
cOOTBeTCTBYMOILEN DeiepalibHOMY KOMIIOHEHTY IOCYJapCTBEHHOIO CTaHapTa oOLIero
00pa3zoBaHus U JAONYIIEHHOW MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanun
(TTabpuensia O.C. [Iporpamma kypcea xumun uist 8-11 kmaccoB o0meoOpa3oBaTeIbHBIX
yupexaenuii /O.C. I'abpuensH. — 3-e us ., nepepad. u gon. — M.: JIpoda, 2009) u [IpumepHoii
POTpaMMBbI CpeHero (IIOJTHOro) obuiero oOpa3oBaHus M0 XUMHUH (IPOPHILHBINA YPOBEHB), B
COOTBETCTBUHU C (pesiepabHbIM KOMIIOHEHTOM T'OCYJJapCTBEHHOI'O CTaH/IapTa OCHOBHOI'O OOIIETOo
00pa3oBaHUs MO0 XUMHH, 0053aTeTLHBIM MUHUMYMOM COJIEPKaHUsI OCHOBHBIX 00pa30BaTelIbHBIX
porpaMM, TpeOOBAHUSIMH K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

[Iporpamma o xumuu s 10-11 kinaccoB 06111€00pa3oBaTeNbHbIX YUPEKIACHUN
SBIISICTCA JIOTUYECKUM IIPOJIOJIKEHUEM aBTOPCKOI0 Kypca Uil OCHOBHOM 1Kokl IloaTOMy oHa
pa3paboTaHa ¢ ormopou Ha Kypc XuMuu 8-9 kinaccoB. Pe3ynbpraTtoM 3TOro siBUI0CH TO, 4TO
HEKOTOpbIE, IPEUMYIIIECTBEHHO TEOPETUUECKUE TEMbI Kypca XUMUH OCHOBHOM IIIKOJIbI
paccMaTpUBalOTCSl CHOBA, HO YK€ Ha 00J1ee BBICOKOM, PACIIMPEHHOM U yrIIyOJICHHOM YpOBHE.
ABTOp J1e/1aeT 3TO OCO3HAHHO C LIEIbI0 (POPMUPOBAHUS LIETOCTHON XUMHUECKONW KapTHHBI MUpa
U U oOecrieueHusl MPeeMCTBEHHOCTH MEX Ty OCHOBHOM U CTapiiei CTyneHsIMH 00y4eHHS B
0011e00pa30BaTEIbHBIX YUPEKACHUSIX.

Kypc ueTko nenutes Ha ABE 4aCTH COOTBETCTBEHHO rojiaM 00ydeHus: opranudeckyto (10
kJacc) u oburyro xumuto (11 kmacc). Oprannueckas Xxumus paccmarpuBaercs B 10 kinacce u
CTPOUTCS C YUETOM 3HAHUH, TIOJYUYCHHBIX YUaIlIMMUCS B OCHOBHOM mikoie. [loatomy ee
M3y4YEHUE HAUMHAETCS C TOBTOPEHHUS BaXKHEUIINX MOHATUN OpPraHU4eCKOi XUMHH,
PacCMOTPEHHBIX B OCHOBHOM IIKOJIE.

ITocne moBTOpeHUs BasKHEHIINX MOHATUI pacCMaTPUBAETCS CTPOCHHUE U KIIACCU(PUKALIHS
OPraHUYECKHUX COECIMHEHMM, TEOPETUUECKYIO OCHOBY KOTOPOM COCTABIISIET COBPEMEHHAsI TEOPUS
XUMHUYECKOTIO CTPOCHMS C HEKOTOPBIMH 3JIEMEHTAMMU DJIEKTPOHHOM TEOPUHU U CTEPEOXUMUH.
JloruueckuMm MpoJoIKEHNEM BEAYIIEN HIeU O B3aUMOCBA3H (COCTaB — CTPOEHHE — CBOMCTBA)
BEILECTB SABJIIECTCS TeMa «XMUMUYECKUE PEAKLIUUA B OPIraHUYECKOU XUMUN», KOTOpask 3HAKOMUT
yuyaumxcs ¢ Kjaaccupukanueil peakliuii B OpraHMueckoil XuMUU U J1aeT MPEJCTaBIECHUE O
HEKOTOPBIX MEXAHU3MAaX UX MMPOTEKAHUS.

[Tony4yeHHbIe B IEPBBIX TEMAX TEOPETUUCCKUE 3HAHUS YUAITUXCSI 3aTEM 3aKPETUIIOTCS U
pa3BUBAIOTCS Ha OoraToM (haKTUYECKOM MaTepHalie XMMHH KIIACCOB OPTaHUYECKUX COCTMHEHUH,
KOTOpBIE pacCCMAaTPUBAIOTCS B OPSIKE YCIOKHEHUS OT 0oJiee MPOCThIX (YriIeBOJOPOI0OB) 10
HauboJee CI0KHBIX (OnomonuMepoB). Takoe MOCTpoeHUE Kypca MO3BOJISET YCHINUTh
J€AYKTUBHBIN MOAXO0/ K U3YUEHHUIO OPTaHUYECKON XUMUH.

HN3y4yenune XUMHHU B cTapIIel 1IKoJIe HA NPO(GUIBHOM YPOBHE HANIPABJIEHO HA JOCTHKEHHUE
CJIeAYIOLIUX LesIei:

® OCBOEHHE CHCTeMbl 3HAHUI O yHIaMEHTAJIbHBIX 3aKOHAX, TEOPUsX, (PaKTaX XUMHUH,
HEOOXOIUMBIX JJIsl TOHUMaHUsl Hay4YHOU KapTHHBI MUDA;

e OBJIAJlCHHE YMEHHSAMM: XapAKTEPHU30BaTh BEUIECTBA, MATEPUAIIBI 1 XUMUYECKUE
peaxIuy; BBIMOIHITH Ja00PATOPHbBIE SKCIEPUMEHTHI; IPOBOJAUTH PACUETHI 110
XUMHUYECKHM (HOpMyJIaM U yPaBHEHUSM; OCYILECTBIISATh MOMCK XUMHUECKON
uH(pOpMallMU U OLEHUBATh €€ JOCTOBEPHOCTh; OPUEHTUPOBATHCS U MPUHUMATD PEIICHUS
B IIPOOJIEMHBIX CUTYaIUsX:



e pa3BHTHeE [T03HABATEIbHBIX HHTEPECOB, UHTEIEKTYaIbHbBIX U TBOPUYECKUX
CIIOCOOHOCTEN B MPOILIECCE U3YyUEHUS XMMUYECKON HAYKU U €€ BKJIaJa B

TEXHUYECKUN MTPOTPECC LIUBUIIN3ALMU: CIIOKHBIX U IPOTUBOPEUYMUBBIX ITyTEH Pa3BUTHS UJIEH,
TEOPUM U KOHILIETIUI COBPEMEHHONU XUMUU;

e BOCIHMTAHHE YOESKICHHOCTH B TOM, UTO XUMUS — MOLIHBIA UHCTPYMEHT BO3JIEHCTBUS
Ha OKPY’KaIOIIYIO Cpey, U YyBCTBA OTBETCTBEHHOCTH 33 IPUMEHEHHUE ITOITYYEHHBIX
3HAHUU U YMEHWII;

* MNpUMEeHeHMe MOJYYeHHbIX 3HAHMI ¥ YMeHMii 17151 6e30macHoi paboThI € BelecTBaMU
B JIa0OpaTopuu, OBITY U HA MIPOU3BOJICTBE; PEIICHUS MPAKTHUECKUX 3aj1a4 B
IIOBCEIHEBHOM JKU3HM; IPENYIPEKACHUS SIBICHUN, HAHOCALIUX BPE 310POBBIO
4eJI0BeKa U OKPY’KaloIlel cpe/ie; MPOBEICHUs HCCIIE0BaTEIbCKUX PadoT;
CO3HATEJIBHOTO BBIOOpa Mpodeccuul, CBA3aHHON C XUMHEH.

Oﬁmeyqeﬁnble YmeHusi, HABBIKM U Cnocoobl HCATECJIbHOCTH

[Iporpamma nipegycMarpuBaet popMUpOBaAHUE Y yHAIIUXCS O0IICYYECOHBIX YMEHUH 1
HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACSITENFHOCTH U KIFOYEBBIX KOMIETEHIUN. B aTOM
HAIpPaBJICHUU MPUOPUTETAMHU JUIsl yueOHOro npeamera Xumus B cTapliel mKoje Ha
npOo(QUILHOM YPOBHE SIBISIFOTCS: YMEHUE CAMOCTOSITENIbHO U MOTUBHPOBAHHO OPTaHU30BBIBATH
CBOIO TI03HABATEIbHYIO JI€ATEIbHOCTD (OT IOCTAHOBKHU LEJIN JI0 OJIYUYEHUS U OLIEHKH
pe3ybTaTa); UCIOJIb30BAHHUE AIIEMEHTOB MPUYMHHO-CIIEICTBEHHOTO U CTPYKTYpPHO-
(YHKIIMOHAJIBLHOTO aHAJIM3a; UCCIIEA0BAHNE HECIIOKHBIX PEAJIbHBIX CBA3EH U 3aBUCUMOCTE;
oTpezieNieHUe CYIIHOCTHBIX XapaKTEPUCTUK U3y4aeMoro o0beKTa; CaMOCTOSTENIbHBIN BBIOOD
KPUTEPHEB ISl CPAaBHEHHSI, COTTOCTABJICHHUS, OLIEHKH M KJIaCCU(PUKAUU 0OBEKTOB; TIOMCK
HY>KHOUM MH(OpMAIIMH 110 33JaHHON TeMe B MICTOYHUKAX Pa3IMYHOIO TUIIA; YMEHUE PA3BEPHYTO
000CHOBBIBaTh CYXACHHUS, JaBaTh ONPEIEICHUS, IPUBOIUTH 1I0Ka3aTEIbCTBA; OObSICHEHHE
U3YyYEHHBIX MOJIOKEHUH Ha CAMOCTOSATENBHO 110100paHHbBIX KOHKPETHBIX IPUMEpaXx; ole-
HUBaHUE U KOPPEKTHUPOBKA CBOETO IMOBEJCHUS B OKPYKAIOIIEH Cpe/ie, BHIIOIHEHNE B
MPAaKTUYECKOH 1eATEbHOCTH U TOBCEAHEBHOM KU3HHU SKOJIOTHYECKUX TPEOOBaHUM;
MCIIOJIb30BaHUE MYJIbTUMEINUHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTUMN /11 00pabOTKH,
nepeaayn, cucTeMaTu3aluu HHpopMalnu, co3aanus 06a3 JaHHbIX, IPE3CHTALUU Pe3yIbTaToB
MIO3HABATEJILHON U IPAKTUYECKON JESTEIBHOCTH.

Mecto npeamMera B 0a3ucHOM y‘leﬁHOM IJIaHe

CornacHo neicTBYIOIEMY B IIKOJIE y4eOHOMY TUIaHY M C YYETOM HaIlPaBIEHHOCTH
KJlacca, paboyas rmporpaMma mperycMaTpuBaeT CleAyoNrue BapuaHThl OpraHu3alliy Iporecca
o0yuenusi: B 10B kiacce mpenmnosaraercs ooyueHue B oobeme 102 yacos.

KonTpoabHbie padoTs! - 6 yacoB, npakTHueckue padboTsl -10 yacos.

daxTosornyeckasi 4acTh IPOrpaMMbl BKIIIOUAET CBEICHUS 00 OpraHMYeCKHUX BEIIeCTBAX.
VY4eOHblIil MaTeprasl 0ToOpaH TaKuM 00pa3oM, YTOOBI MOKHO ObLIIO OOBSICHUTH Ha COBPEMEHHOM
Y IOCTYITHOM JUIsl YHaIllMXCsl YPOBHE TEOPETUUECKHE MTOJIOKEHUSI, N3y4aeMble CBOMCTBA BeE-
IECTB, XMMUUYECKHUE MTPOLIECCHI, IPOTEKAIOLINE B OKPYKAIOILEM MUPE.

N3ydeHne opraHnueckoil XMUMHUK OCHOBaHO Ha yueHuu A. M. byTiepoBa o XumMuieckoMm
CTPOCHUH BEILECTB. Y Ka3aHHbIE TEOPETUUECKUE OCHOBBI Kypca I03BOJIAIOT YYaluMCs
00BSCHATH CBOMCTBA M3yYaeMbIX BEILIECTB, a TAK)Ke O€30MaCHO UCIOIb30BaTh 3TH BEIIECTBA U
MaTepuaibl B ObITY, CEIbCKOM XO3SHCTBE U Ha TPOU3BO/ICTBE.

B n3ydennn Kypca 3HaUNTENbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO MPAKTUYECKUX padOT U TaOOPAaTOPHBIX OMBITOB, HECIOKHBIX IKCIIEPUMEHTOB U



OMMCAHUIO UX PC3YJIbTATOB, COGHIO,Z[GHI/IIO HOPM U IIPpaBUJ MOBCACHUS B XUMHWYCCKUX
naboparopusx.

[IporpamMma npemycMarpuBaeT GOpMUPOBAHUE Y yYalIUXcs 001IeydyeOHbIX YMEHUH U
HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB JEATEIBHOCTU U KJIIOYEBBIX KOMIIETEHINH. B aTOM
HAIpPAaBJICHUU MPUOPUTETAMHU ISl y4eOHOTO MpeAMeTa XuMus B CTaplieil mKoje Ha
npoHILHOM YPOBHE SIBJISIOTCS: YMEHUE CAMOCTOSTEIHHO M MOTUBUPOBAHHO OPTaHU30BBIBAThH
CBOIO TI03HABATENIbHYIO I€ATEIbHOCTD (OT MOCTAHOBKHU €U JI0 MOJIYUYEHHUS U OLIEHKH
pe3yJibTaTa); UCII0JIb30BAHHUE AIEMEHTOB IPUYMHHO-CIIEICTBEHHOTO U CTPYKTYpPHO-
(GyHKIIMOHAJIBLHOTO aHAIN3a; UCCIEA0BAHNE HECIIOKHBIX PEalIbHBIX CBA3EH U 3aBUCHUMOCTEII;
ornpeziesieHue CYIIHOCTHBIX XapaKTePUCTUK U3y4aeMoro 00beKTa; CaMOCTOSATEIbHBIN BHIOOD
KPUTEPHEB Il CPABHEHHSI, COTTOCTABJICHHUS, OLIEHKH U KJIaCCU(PUKAUU 0OBEKTOB; TIOUCK
HY>KHOM MH(OpMAIIMHK 110 33/1aHHOI TeMe B UCTOYHUKAX Pa3IMYHOIO THUIIA; YMEHHE Pa3BEPHYTO
000CHOBBIBATh CY)KJICHHS, JaBATh ONPEACIICHHS, TPUBOANUTH JI0KA3ATEIbCTBA; 00BICHECHHE
M3YYEHHBIX MOJIOKEHUN HA CAMOCTOATEIHHO MOI00pAaHHBIX KOHKPETHBIX ITPUMepax; ole-
HUBaHUE U KOPPEKTHUPOBKA CBOETO IMOBEJCHUS B OKPYKaIOILEH Cpe/ie, BHIIIOIHEHNE B
MPAKTUYECKON JAESITeTbHOCTH U TIOBCETHEBHOM KU3HU IKOJIOTMUECKUX TPEOOBaHUI;
UCII0JIb30BaHUE MYJIbTUMEIUUHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJIOTUN /U1 00pabOTKH,
nepegavn, CUCTeMaTu3alui nHpopmanmu, co3ianus 0a3 JaHHBIX, IPE3CHTALUN PE3YIbTAaTOB
MO3HABATEJILHON U MPAKTUYECKOU eI TEIbHOCTH.

2. TpeﬁoBa}mﬂ K YPOBHIO MNOATOTOBKU BBINTYCKHUKOB

B pe3yabTare udyyeHuss XuMuM HA NPOPUILHOM YPOBHE YUEHHK T0JKEH
3HATH/IIOHUMAThH

®  DOJ1b XUuMuu 6 ecmecmeo3Hanuu, € CBA3b C IpyruMu €CTCCTBCHHBIMU HAYKaMHU,
3HAYCHHUEC B )KU3HU COBPECMCHHOI'O 06HIGCTBEI;

® gavicHelluiue XUMU4ecKue NOHAMUA . BEIIECTBO, XUMUYECKUI DJIEMEHT, aTOM,
MOJIeKYJIa, HOH, pavKall, aJLIOTPOIHs, HyKIIHJIbI U U30TOIBI, aTOMHBIE S-, P-, d-
opOUTaANN, XUMHUECKAs! CBSI3b, 3JIEKTPOOTPULIATEIbHOCTD, BAJIEGHTHOCTD, CTETIEHb
OKHCJIEHU, THOpHUIn3alus opOuTanel, NpoCTPaHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJIb,
MOJISIpHAs Macca, MOJIIPHBIN 00beM, BEIIECTBA MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS, MEXaHU3M PEAKIINH, YIIIEPOIHbIN CKelleT, yHKIMOHANIbHAs rpyNia,
TOMOJIOTHSI, CTPYKTYpPHasl U IPOCTPAHCTBEHHASI U30MEPUs, MHAYKTUBHBII U ME30MEPHBIN
3 HeKTHI, TEKTPOPUI, HyKJIeo(pHI, OCHOBHBIE THIIBI PEAKIMi B OPraHUYECKON XUMUH;

® OCHOGHbIE Meopuu XUumuu. CTPOCHHUS OPTAaHMYECKUX COCANHEHNH (BKITFOUast
CTEPEOXHMHUIO),

* Knaccugukayuro u HOMeHKIamypy OpraHuvdecKux CoOeIMHEHNH;
®  NPUPOOHbBIE UCMOYHUKU YTIIEBOJOPOJIOB M CIIOCOOBI UX MEPEPadOTKH;

® geujecmea u mamepuaivl, WUPOKO UCHOIb3YEeMble 6 NPAKMUKEe. MUHCPAJIbHBIC
y'I[O6peHI/I${, MHHCPAJIbHBIC U OPTraHUYCCKUC KUCJIIOTHI, MICJIIOYH, YTIICBOJOPOIBI, (I)CHOJ'I,
AHWJIMH, MCTAHOJI, 9TAHOJI, 3TUJICHTJIMKOJIb, ITTMICPHH, (bOpMaJ'H))IeFI/I)I, alneTaabacrua,
all€TOH, I''TF0KO034a, CaXapo3ad, Kpaxmall, KJICTYaTKa, aMUHOKHUCIIOTHI, 6€J'IKI/I,
HCKYCCTBCHHBIC BOJIOKHA, KaYUYKHU, IJIACTMACCHI, )KUPbI, MblJIa U MOIOIIIHUE CPCACTBA,



yMeTbh

Ha3bigamp: N3YUCHHBIC BEILIECTBA 10 «TPUBUAIIBHOW» U MEXIYHAPOIHON
HOMEHKJIATypE;

onpedejmmb: BaAJICHTHOCTDb U CTCIICHb OKHMCJICHUSA XUMHWYCCKUX 3JICMEHTOB, THUII
XUMHYCCKOM CBs3H, ITPOCTPAHCTBEHHOC CTPOCHUEC MOJICKYJI, U30MEPhI U TOMOJIOI'H,
MMPUHAJICIKHOCTD BCHICCTB K PA3JIMYHBIM KJIaCCaM OpPraHUYCCKUX COGI[I/IHGHI/If/’I, XapaKkTep
B3aUMHOT'O BJIUSAHUA aTOMOB B MOJICKYJIaX, THUIIbL peaKqu”I B Opr AHHUYECKOM XHUMUU,

Xapakmepu3o0eams: CTPOCHUE U CBOMCTBA OPraHMUECKUX COCTUHEHUH (YTIeBOIOPOIOB,
CIIMPTOB, (beHOJIOB, AJIbJACTU 0B 1 KETOHOB, Kap60HOBBIX KHCJIOT, aMUHOB, aMUHOKHUCJIOT
U yTJIEBOOB);

00bACHAMY: PEAKITUOHHON CIIOCOOHOCTH OPTraHUYECKUX COSINHEHHH OT CTPOCHUS MX
MOJICKYJI;

GbINOJIHAMb XUMUYECKUI IKCREPUMEHM NO: PACTIO3HABAHUIO BaXKHEUIIINX
OpTraHN4Y€CKUX BCIICCTB, MOJYUCHUIO KOHKPCTHBIX BEHICCTB, OTHOCAIIUXCS K NU3YYCHHBIM
KJaccaM COCIMHCHHI;

npo60Oumd: PACUETHI 110 YPAaBHEHUAM PEaKLIU;

oCyuecmeiAms: CaMoCTOATEIBHBIN MOUCK XMMUYECKON HH(OpMaIim ¢
MCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOUHUKOB; UCII0JIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTUN
Uit 00pa0OTKHU M Mepeaun HHPOPMALIMH U €€ MPEJICTABICHHS B Pa3INYHBIX (hopMax.

HCII0Jb30BATh l'lpHOﬁpeTeHHbIe 3HAHUA U YMEHUS B HpaKTquCKOﬁ JCATCJIBHOCTH U
NOBCEAHEBHOM KM3HH I :

1.

IMOHUMAaHUS IJ100aJIbHBIX HpO6JIeM, CTOAINUX ICPEA YCIIOBCUCCTBOM: 5KOJIOT'MYCCKHX,
OHEPTCTUUCCKHX U CBIPbCBBIX;

00BSICHEHUS! XUMUYECKUX SBJIEHUH, IPOUCXOIALINX B IPUPOJIE, OBITY U HA
IIPOU3BOJICTBE;

9KOJIOTUYCCKU I'PaMOTHOTI'O IMOBCACHUS B Oprxcanmeﬁ cpeac;

OLICHKHU BJIMAHUSA XUMHUYCCKOT'O 3arpsA3SHCHU A 01<py>1<a}01116171 Cpcabl Ha OpraHnu3mM
YCJIOBCKA U APYTHUEC KUBBIC OPraHU3MBI;

6e30macHOi paboTHI C BellecTBaMU B 1a0OpaTOPHH, OBITY M HA IPOU3BO/ICTBE;

ONpeaACIICHUA BO3BMOXKHOCTHU IMMPOTCKAHUA XUMHYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX
YCJIOBUAX U OLICHKHU UX HOCHCHCTBHﬁ;

pacrio3HaBaHUsA U I/II[CHTI/I(bI/IKaHI/II/I BaYKHEHIITIX BCHICCTB U MaTCpHAJIOB;

KPUTHYECKON OIIEHKH JOCTOBEPHOCTH XUMHUYECKON MH(MOPMAITUH, TTOCTYNAIOMIEH 13
Pa3JIMYHBIX UCTOYHUKOB.



3.Conep:kanue TeM yueOHOro Kypca
Oprannyeckasi XuMus
10 knace. 102 u/roa; (34/Hen.)
BBenenue (5 yacoB).

[Tpenmer opranndeckoit xumun. OCOOEHHOCTH CTPOSHHSI U CBOWCTB OPraHMUYECKUX COCAMHEHU.
3HAaYeHUE U POJIb OPraHUYECKOM XMMHUU B CUCTEME ECTECTBEHHBIX HAyK U B )KU3HU
obmecTBa. Kpamkuii ouepk ucmopuu pazeumus Op2aHudecKkol Xumuu.

[IpenmnochbuIKu CO3/1aHUs TEOPUU CTPOCHHUS: TEOPHUS PAIUKAIIOB U TEOPUs TUIOB, pabOTHI A.
Kekyie, . @panknanga u A. M. Bytieposa, che31 Bpaueil U eCTECTBOUCIIBITATENEH B T.
[nefiepe. OCHOBHBIE MOJOKEHUS TEOPUHU CTPOCHHUS OPraHUUYECKUX COeqMHEeHU A. M.
bytnepoBa. Xumuueckoe cTpo€HUE U CBOMCTBA OPraHUYECKUX BELECTB. M3oMepus Ha npumepe
H-OyTaHa 1 n300yTaHa.

DIIEKTPOHHOE 00JIaK0 U OpOUTAIIb, UX (GOPMBI: S- U p-. DIEKTPOHHBIC U FJIEKTPOHHO-
rpaduveckue GOpMyIIbl aTOMa yIiiepoa B HOPMAJIBHOM U BO30YKJICHHOM COCTOSIHHSIX.
KoBasieHTHast xumMuueckasi CBsI3b M €€ Pa3HOBUAHOCTU: 0- U 7T-. Booopoonas cesa3b. CpaBHEHUE
00OMEHHOTO M JTOHOPHO-AKI[ENTOPHOTO MEXaHN3MOB 00pa30BaHUS KOBAJICHTHOW CBSI3H.

[lepBOe BaJIeHTHOE COCTOSHHUE — SP>-THOPUIN3AIHS — HA TIPUMEpPE MOJIEKY/IbI METaHA M JIPYTHX
ankaHoB. BTopoe BaleHTHOE COCTOSIHME — Sp>-THOPHAN3AINS — HA IPUMEPE MOJIEKYJIBI ATUIICHA.
TpeTbe BaJICHTHOE COCTOSIHHE — SP-THOPUIM3AIIHS — Ha IIPUMEPE MOJICKYITbI-alleTHIICHA.
['eomeTpus MOJIEKYJT pACCMOTPEHHBIX BEIIECTB M XapaKTEPUCTHUKA BUJIOB KOBAJIEHTHOM CBS3U B
HUX. Mooenv I'unnecnu 015 00bACHeHUs 63AUMHO20 OMMANKUBAHUS 2UOPUOHBIX OpOUmael u ux
PACNON0MAHCEHUSL 8 NPOCMPAHCIMEE ¢ MUHUMYMOM IHEPSULL.

JleMoOHCTpAI M.

Kounexmus opraHndeckux BelecTB, MaTepHaIoB U U3AeIui u3 Hux. Moaenu monexkyn CHa u
CH30OH; C2Hz, CoHs u CsHs; H-OyTana u nuzo0yrana. BzaumoseicTBrue HaTpus ¢ 3TaHOJIOM U
OTCYTCTBHE B3aUMOJICHCTBUS C TUATUIOBLIM d(upom. Komnekius monuMepoB, IPUPOIHBIX U
CHHTETHYECKHX KaydyKOB, JJEKapCTBEHHBIX IpenapaToB, kpacuteneil. LllapocTepkHeBbIe 1
o0bemHbIe Mosienin Mosekyl Hz, Clz, N2, H20, CHa. IllapocTepxHeBble 1 00BbEMHBIE MOJIENN
CHa, CoHa, CoHo. Mooens, gvinonnennas uz 6030YUHbIX Wapos, 0eMOHCMPUPYOuas
ommanKueanue 2UOPUOHbIX Opoumalel.

Tema 1. CTpoeHue u Ki1accH(PUKANHUA OPraHUYECKUX cOeAMHeHui. (9 yacoB)

Knaccudukaius opraHMuecKuX COeAMHEHNUN IO CTPOSHUIO «YTIIEPOTHOTO CKENeTa:
AIMKJINYECKHe (aJTKaHbl, AIKEHBI, aTKUHBI, ATKAIUCHBI ), KapOOIMKINYEeCKUe (IIUKI0AKAHBI U
apeHsl) u rerepouukinyeckue. Kimaccudukamus opraHn4ecKux COeTMHEHUH 110
(GYHKIMOHATBHBIM TPYIITaM: COUPTHI, (hEHOJIBI, IPOCTHIE IPHUPHI, AJTbIETUIBI, KETOHBI,
KapOOHOBBIEC KUCIIOTHI, CJIOKHBIE IUPHI.

Howmenknarypa tpuBuanesHas, paunonansHas U MIOITAK (IUPAC). Paunonanbhas
HOMEHKJIaTypa Kak npeamectseHHUK HoMeHknatypsl MFOITAK. TIpuniuns: o6pa3zoBanus
Ha3BaHUU opranndeckux coenqnuenni no MIOITAK: 3amenienus, poJjoHa4anbHON CTPYKTYPBIL,
CTapUIMHCTBA XapaKTePUCTUUECKHUX Ipymil (a1(aBUTHBIN TOPSAOK).

CtpyKTypHast U30MEpHS U €€ BUJIbI: H30MEPHSI «YTJIEPOTHOTO CKEIETa», N30MEPHs MOJT0KEHUS
(KpaTHOH CBsI3U M (DYHKIIMOHAJILHOW TPYIIIBI), MEXKKIIaccoBast u3omepus. [IpoctpancTBeHHas



HU30MCpHUA U €€ BUJbL: TCOMCTPHUYICCKAA U OIITUYCCKAs. Buonoeuueckoe snauenue onmuueckoti
uzomepuu. OmpaafceHue ocobennocmell CMPOEHUA MOJIEKY]l ceOMeMPUHECKUX U ONMUHECKUX
U30Mepoe6 6 UX HA36AHUAX.

JdemMoHcTpaumu.

OO0pa31p! npeacTaBuTeNe pa3IMUHbIX KJIACCOB OPraHUYECKUX COCIUHEHUHN U IIapOCTEPKHEBbIE
WM 00BEMHBIE MOJENN MX MoJeKyil. Tabmuuel «Ha3BaHue alkaHOB U AIKHIBHBIX
3amectutenein» u «OCHOBHBIE KJIacChl OpraHMYecKuX coeAuHeHui». LllapocTepakHeBble Moienu
OpPraHMYECKUX COSUHEHMN pa3IMuYHBIX KjJaccoB. MoJenu MoJIeKysl U30MEPOB Pa3HbIX BUJOB
U30MEPHH.

JlaGopaTopHbie ONbITHI.

1. M3roroBienue MOHCHCﬁ MOJICKYJI BCIICCTB — HpCHCTaBHTGHCﬁ PA3JIMYIHBIX KJIACCOB
OpPraHu4YCCKux COCﬂHHeHHﬁ.

Tema 2. Peakuuu opranudeckux coeqnnenuii (7 yacon)

ITonsTue o pPCeaKuAX 3aMCIICHMS. FaJIOFeHI/IpOBaHI/Ie AJIKAHOB U apCHOB, IIEIOYHON ruapoJjims3
TaJIOrCHaJIKaHOB.

[TonsTHE O peakuusax npucoeauHenus. [ uapupoBanue, ruIporaJioreHupoOBaHUE,
rajoreHupoBaHue. Peakiym nonumepusanuuy 1 MOJIUKOHICHCALUH.

[TonsiTve 0 peakuusaX OTIICTICHUS (3IMMUHUPOBaHU). JlerujpupoBaHye alKaHOB.
Herunparanus ciuproB. JeruapoxiopupoBaHue Ha IpUMepe rajloreHankanos. [lonsarue o
KPEKHUHI'€ aJIKAaHOB U JENOJIMMEPU3ALUU II0JIMMEPOB. Peakuyuu usomepusanuu.

Tomonumuueckuii u 2emeponumuyecKull paspvlé KOBAIEHMHOU XUMUYECKOU C653U, 00pa3oeanue
KOBANIEHMHOU C653U N0 OOHOPHO-aKyenmoprHomy mexanusmy. [lonsarue o Hykneopuie u
anektpoduie. Kinaccupukanus peakuuii o TUITy pearupyromux yacTull (HyKJ1eopUuiIbHbIe 1
AIIEKTPOUIIbHBIE) U IPUHLIUITY U3MEHEHUS COCTaBa MOJIEKYJIbl. B3anMHOE BiMsIHIE aTOMOB B
MOJIEKyJIaX OpraHUYecKuX BellecTB. IHIYKTUBHBIN U Me30oMepHbIi 3¢ dexThl. [IpaBuiio
MapKkoBHHKOBA.

PacuerHble 3anauu.

1. Beruncnenue BbIXoJa MPOAYKTa PEaKIIMK OT TEOPETUYECKH BO3MOKHOTO.
2. KoMOuHMpOBaHHBIE 3a/Ja4H.

JleMoHCTpALUK.

B3peiB cmecu MeTaHa ¢ xiopoM. ObeciiBedrBaHne OPOMHOM BOJIbI STHJIEHOM M allETHIICHOM.
[Tonyuenue peHomopopmanbaeruiHoi cMoinbl. Jlenonumepusanus noaustuieHa. [lomyuenue
3TUJIeHA U 3TaHoia. KpekuHr kepocuHa. B3pbiB rpemyuero rasa. ['openue metana uim
nponaHoOyTaHOBOM cMecH (M3 Ta30BOM 3axUraiku). B3pblB cMecu MeTaHa uimn
MPOMMAaHOOYTAHOBOW CMECH C KHCJIOPOJIOM (BO3IYyXOM).

Tema 3. YrueBogopoasl (26 yacoB)
[TonsiTne 06 yrimeBogopoaax.

Ankanwr. I'omonorndeckuii psi u oomiast popmyna ankaHoB. CTpoeHHE MOJIEKYJIbl METaHa U
JIpYyrux ajnkaHoB. M3omepus ankaHoB. @u3nyeckne CBOKWCTBA AIKAHOB. AJIKaHbI B IPUPOJE.
[TpompblIeHHbIE CIOCOOBI MOTYYSHHSI: KPEKUHT aIKaHOB, (PpakIMOHHAas! TeperoHKa HeTH.
JlaBoparopHble criocoObI MOY4YEHUs aTKaHOB: cUHTEe3 Bropia, qexkapOokcuinnpoBaHue coyen
KapOOHOBBIX KUCIIOT, THAPOIN3 KapOuaa anmoMuHus. Peakiun 3amerenus. ['opeHne ankaHoB B
pasINYHBIX yCIoBUAX. TepMuueckoe pas3iiokeHue alkaHoB. M3omepu3anus aakaHoB.
[Tpumenenue ankaHoB. MexaHU3M peakluy paJuKaJIbHOTO 3aMEeIlleHusl, €ro CTaIuHu.



[TpakTHYeckoe UCTIOIb30BaHUE 3HAHHH 0 MeXaHU3Me (CBOOOHO-PaTUKATLHOM) PEaKIIHii B
MpaBUJIaX TEXHUKU 0E30MMaCHOCTH B OBITY U HA TIPOU3BOJICTBE.

Ankenwt. 'omonoruueckuii psa u odmas popmyna ankeHoB. CTpOSHUE MOJICKYIIbI ATHIICHA U
JIPYTHUX aKeHOB. MI30Mepus aKeHOB: CTPYKTYpHAs U MPoCcTpaHCcTBeHHAss. HoMeHkmarypa u
¢du3nveckre CBOMCTBA alKeHOB. [loTydeHne STHIICHOBBIX YIIIEBOIOPOIOB U3 aJIKaHOB,
raJIoTeHAJIKAHOB U CIIUPTOB. [lonsApusayus m-césa3u 6 MOAEKY1axX alKeH08 Ha npumepe

nponena. Ilonsitue 06 naaykTuBHOM (+1) 3ddekTe Ha mpruMepe MoJIeKYIbl porieHa. Peakium
pUCOEAMHCHUS (TaJIOTEHUPOBAHUE, TUAPOTATIOTCHUPOBAHUE, THAPATAIIHS, THAPUPOBAHUE).
Peakiuu oKuciIeHUs U IOJIMMEPH3aIiK AJIKCHOB. [I[puMeHeHne aIkeHOB Ha OCHOBE WX CBOCTB.
MexaHHU3M peakIiu AEeKTPOPUIBHOTO MPUCOSTUHEHUS K aIKeHaM. OKucieHue aiKeHos 6
CMACKUX» U «IHCECMKUXY YCILOBUSX.

Anxunwt. I'omonoruueckuit psin ankuHoB. O6mas Gopmyna. CTpoeHHEe MOJIEKYIIBI alleTUIICHA |
Jpyrux ankuHoB. M3oMepus ankuHoB. HoMeHKIIaTypa alleTUIEHOBBIX YTJI€BOJOPOIOB.
[Tony4yeHne anTKUHOB: METAHOBBIA U KapOUAHBINA criocoObl. Du3nyuecKre CBOMCTBA ATKUHOB.
Peakiuu nprcoeinHeHNs: TaJIOTeHUPOBAaHUE, THIPOTaIOreHUPOBaHHE, THApaTalus (peakius
Kyueposa), runpupoBanue. Tpumepuzanus anetuieHa B 0en3od. [I[pumeHeHne aaknHoOB.
Oxucnenue ankuHoB. OcoOble CBOWCTBAa TEPMUHAIBHBIX AJIKMHOB.

Anxaouenwvt. O6mas popmyna ankaaueHoB. CtpoeHne MoieKyil. M3oMepusi 1 HOMEHKIIATypa
ankaaueHoB. @u3znueckue cBoicTBa. B3aumMHoe pacnonoxkeHue n-CBA3€ei B MOJIEKYJax
AJIKaJMEHOB: KyMYJIMPOBAHHOE, CONPSIKEHHOE, N30 IMpoBaHHOe. OCOOCHHOCTH CTPOCHUS
CONPSHKEHHBIX AIKAJUEHOB, UX MOIYYEHUE. AHAN02US 8 XUMUUECKUX C8OUCMBAX AJIKEHO8 U
anxkaouenos. llomumepusanus ankagueHoB. HaTypaibHbII U CHHTETUUECKUN KaydyKH.
Bynkanuszanus kayuyka. Peauna. Pabotsl C.B. JlebeneBa. OcoOeHHOCTH peakiuii
MPUCOECIUHEHHUS K AIKaJUEHAM C CONPSKEHHBIMU TT-CBS3SIMHU.

Huxknoankanwt. [lonsTHE 0 UKJIOATKAHAX U X CBOMCTBax. 'oMonorudeckuii psa u oomas
dbopmyna nukinoankanoB. Hanpsokenne nukia B C3Hs, C4Hg u CsHio, kondopmanm CeHio.
W3omepust IUKII0AKAHOB (TI0 «YTIEPOIHOMY CKENETY», YUC-, MPAHC-, MEKKIIACCOBas).
XUMHYECKUE CBOMCTBA IUKJIOAIKAHOB: TOPEHUE, PA3JIOKEHHUE, PATUKATIBHOE

3amenieHue, uzomepusayus. Ocoobie CBOMCTBA IMKJIONPONaHa, IUKI00yTaHa.

Apenwl. beH3oi1 kak npeAcTaBUTENb apeHoB. CTpoeHue MoJieKyibl OeHn3ona. ComnpsikeHue m-
cBsizeil. M3oMepusi 1 HOMEHKIIATypa apeHoB, UX nojiydeHue. ['omonoru Genzona. BousHue
OOKOBOH IIeMH Ha AJIEKTPOHHYIO IUIOTHOCTDH CONMPSKEHHOTO T-00J1aKa B MOJIEKYJIaX TOMOJIOTOB
OeH30:1a Ha MpUMepe Toyosia. XUMUYecKue cBoiicTBa OeH3oina. Peakunu 3amenienus ¢
yuyacTueM OeH30J1a: rajJoreHupoBaHue, HUTPOBaHUE U alkuiupoBanue. [Ipumenenue OeHzona u
€ro TOMOJIOTOB. PadukanvHoe xnopuposanue b6enzona. Mexanusm u ycious npogedeHus
peaxkyuu paouxkaibHo2o Xaopupoeanus dbensona. Kamanumuueckoe cuopuposanue densona.
Mexanuszm peaxyuti 31eKmpopuiIbHO20 3aMEWeHUS. 2AN02eHUPOBANUSL U HUMPOBAHUsL OEH301A U
e20 comonozoe. CpaBHEHHE pPEaKLIMOHHON CLIOCOOHOCTH O€H30J1a U TOJIYO0JIa B PEaKIUIX
3amenenus. OpueHTupytouiee aeiicteue rpynmnsl aromoB CH3— B peaknusx 3aMemieHus ¢
yuactueMm tonyona. OpuenranTsl [ u Il poga B peaknusx 3amMemieHys ¢ y9acTHEM apeHOB.
Peakiny OOKOBBIX LiENEN aIKAIOEH30I0B.

Ilpupoonvie ucmounuku y2neeo0opooos. Hehto u ee mpomsinieHHas mepepadoTKa.
OpakIroHHas IEPErOHKa, TEPMUUYECKUN U KaTAIUTUYECKUI KpeKuHT. [IpupoaHebIii ra3, ero
COCTaB M MPAKTUYECKOE UCToIb30BaHue. KaMeHHslil yroyib. KokcoBaHHe KaMEHHOTO

yras. [Ipoucxooicoenue npupoOHbIX UCHOYHUKO Yelle8000p0008. Pugopmune, arkunruposanue u
apomamu3sayus Heghmenpooykmos. IKOJIOTUUECKNE aCIeKThl JOOBIYH, TEpepadOTKH U
WCITOJTH30BAHUS MOJIE3HBIX UCKOITAEMBbIX.

PacuerHsble 3agaun.



1. HaxoxxaeHue MoeKyIsipHOi (hOpMyITbl OPraHMUECKOTo COSMHEHNs 10 Macce (00bemy)
IPOJYKTOB CTOPaHUSI.

2. HaxoxaeHue MOJIEKyIsIpHOI (popMyJIbl BELIECTBA 110 €r0 OTHOCUTEIHHON IUIOTHOCTU U
MacCOBOH J10J1€ 3JIEMEHTOB B COCTUHEHUSIX.

3. KomOuHHUpOBaHHBIE 3a1a4H.
JdemMoHcTpanmu.

Komnexuust «[IpuposHble HCTOUHUKHU YIIIEBOIOPO10BY. CpaBHEHHE MTPOLECCOB rOpeHHst He(hTH
U mpupoHoro raza. ObpazoBanue He(TAHON IIIEHKN HAa MOBEPXHOCTHU BOJIbI. KaTamnTuueckuii
KpeKUHT napaguHa. PactBopenue napaduna B OeH31MHE U UCTIAPEHUE PACTBOPUTEIS U3 CMECH.
[TnaBnenue napaguHa U ero OTHOIIEHHUE K BOJIE (PaCTBOpPEHUE, CPABHEHHUE INIOTHOCTEH,
CMa4MUBaHUE).

[Tonyyenue meTana U3 alerara HaTpUsl U TUIPOKCUIA HATpusi. Moenu MOJIeKyI allkaHOB —
HIapocTep>KHeBbIe U 00beMHbIe. ['opeHne MeTana, mponaHoOyTaHOBO cMecH, nmapaduHa B
YCIIOBUSX M30bITKA U HEJIOCTAaTKa KUCIIOpoaa. B3pbIB cMecu MeTaHa ¢ Bo3iyxoM. OTHOIIEHHE
MeTaHa, PornaHo0yTaHOBOM cMecH, OeH3MHa, apaduHa K OpOMHOI BOJIe U pacTBOPY
[eépMaHraHara Kajius. B3pI>IB CMCCHU MC€TaHa " XJiopa, I/IHI/ILII/II/IpyeMI)If/'I OCBCIICHUEM.
Boccranosnenue oxcuna meau (11) mapadunom.

lapocTepkHEBBIE M 0OBEMHBIE MOJICTH MOJIEKYJI CTPYKTYPHBIX M TPOCTPAHCTBEHHBIX H30MEPOB
ajikeHOB. OObEeMHBIE MOJIENIM MOJIEKYJT alKeHOB. [losyueHue 3TeHa u3 3TaHoa.
ObecuBeunBanre 3TEHOM OpoMHOM Boibl. OOeciBeunBaHNE STEHOM pacTBOpa IepMaHraHara
kanus. ['opeHne sreHa.

[Tomyyenue anerminena u3 kapouaa kanbius. Ouznyeckue cBoricTBa. Bzanmoeiicteue
aneTuiieHa ¢ OpoMHOI Bojoii. B3aumoseiicTBue alieTuieHa ¢ pacTBOpOM MepMaHTraHaTa Kajusl.
['openue anetmiiena. BzanMoeiicTBre aneTuiieHa ¢ paCTBOPOM COJIM MEH HITK cepedpa.

Mozenu (mapocTepxHeBble U 00BEMHBIE) MOJIEKYJI aJIKaJUEHOB C Pa3IMYHBIM B3aUMHBIM
pacrojiokeHueM m-cBsizeil. [enorumepusayusn kayuyka. Monenu (ImapocTepKHEBbIE U
00BEMHBIE) MOJIEKYIT aJIKaIME€HOB C Pa3IMYHBIM B3aUMHBIM PACIOI0KEHUEM TT-

cBsizell. Koazynayus maeuyno2o coxa KayuyKkoHOCo8 (MO0Yas, 00Y8aAHUUKO8 UL UKy Ca).

[ITapocTep;KHEBBIE MOAEIIN MOJIEKYJI IUKIJIOAIKAHOB U aJIKeHOB. OTHOLIEHHE IUKIIOTEKCaHa K
pacTBOpy MepMaHraHaTa Kajiusi 1 OpOMHOI Bojie.

[TapocTepxkHeBbIE M 0OBEMHBIE MOJIETH MOJIEKYJI OEH30I1a U ero roMoJioroB. Pa3nenenue ¢
HOMOIIBIO JETUTEIFHON BOPOHKH CMecH OeH301-Boja. PacTBopeHne B OeH30I1€ pa3InIHbIX
OpPraHMYECKHUX U HEOPraHMUYECKUX (HarpUMep, Cephl) BEIECTB. DKCTparupoBaHue Kpacutenen u
JIpYTUX BellecTB (Hanmpumep, oaa) 6eH30J0M U3 BOJHOTO pacTBopa. ['openue OeH3ona.
OtHomrenue GeH30a K OpOMHOM BOJIe U pacTBOpY NepMaHraHara kanus. [loxydyenue
HUTPOOEH30171a.

Komnexuust «[IpupoiHbie HCTOUHUKH YTIIEBOIOPO10BY. CpaBHEHHE MTPOLECCOB rOpeHust He(hTH
U nipupoHoro raza. Odpa3zoBaHue HEPTSIHOM TUIEHKH HA IOBEPXHOCTH BOJbl. KaTanmutuueckuii
KpeKuHT napaduna. PactBopenue napaduna B OeH3MHE U UCTIAPEHUE PACTBOPUTEINS U3 CMECH.
[TnaBnenue napaguHa U €ro OTHOIIEHHUE K BOJE (PaCTBOPEHUE, CPABHEHUE INIOTHOCTEH,
cMmauuBaHue). Paznenenue cmecu 6€H3MH-BO/IA TPU MOMOIIH JIE€TUTEIbHON BOPOHKH.

JlabopaTopHble ONBITHI.

2. UzroroBnenue napadpuHusupoBanHoit 6ymaru. 3. O0napysxenue H20, caxu, CO2 B
HPOAYKTax ropeHus ceeur. 4. MzrorosneHune Mojiesielt rajgoreHoankatoB. 5. OOHapykeHue
HenpeIebHbIX COeMHEHUH B HedTenpoaykTax. 6. O3HakoMIIeHHE ¢ 00pa3LiaMy MOJIMATUIICHA U
MOJIUIIPOITMIIEHA.



7. PacrioznaBanue o0pa3iioB ajkaHOB U aJIKEHOB. 8. OOHapyKeHUE BOJbI, CAXKHU U YTIIEKUCIOTO
rasa B IPOAYKTaxX FOPEHUs yrieBoaopoaoB. 9. M3roroBneHue Moaenel ankuHOB U UX U30MEPOB.

10. O3nakomiienue ¢ koyuieknuen «Kaydayk u pesunay. 11. O3HakoMieHue ¢ GU3NIECCKUMH
cBoiicTBamu OeHzoma. 12. M3rotoBienue u UCTONIb30BaHUE MIPOCTEHIIETo mpudopa 1is
xpomarorpaduu. 13. Pacno3naBanne oprannueckux emiects. 14. OnpeneneHue Ka4eCTBEHHOTO
cocraBa napaduna wium 6enzona. 15. [lonydenue aneTuiieHa U €ro OKUCICHHE PaCTBOPOM
KMnO4 umu 6pomMHO# BOJOH.

IpakTn4yeckne padoTbl.
1. KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COEIMHEHUH.
2. YTrieBo10po/ibl
Tema 4. Kuciaopoacoaep:kammue yriaeBoaopoabl (26 yacos)

Cnupmut. CoctaB u xnaccuuranys cuuptos. M3omepust ciupToB (MOJI0KEHNUE THAPOKCHIIBHBIX
TPy, MEXKKIACCOBasA, «YTJIEPOJHOTO cKeneTay). dusndeckre CBONCTBA CIIUPTOB, UX
nojiyueHue. MexmornekysipHas BoAopoHasi cBsizb. OcobeHnocmu 31eKmpoHHO20 CIMPOeHUs.
Monexyn cnupmos. XUMHUECKHUEe CBOICTBA CIUPTOB, 00YCIIOBICHHbIEC HATMYHEM B MOJIEKYJIaxX
THJIPOKCHIIBHBIX TPYII: 00pa30BaHKE aJIKOTOJIATOB, B3AUMO/ICHCTBHE C TaJIOT€HOBOIOPOAAMH,
MEXMOJICKYIIIpHas U BHYTPUMOJICKYJISIpHAS JeTUipaTanus, dTepuduKanms, OKUCICHUE U
JeruapupoBanue cnupToB. OCOOEHHOCTH CBOMCTB MHOIOATOMHBIX clIUpTOB. KauecTBeHHas
peakiys Ha MHOTOaTOMHbIE CIUPTHL. BakHelne npeacTaBuTeny cuupToB. GU3noaoruueckoe
JefiCTBIE METaHOIIa ¥ 3TaHOoJIa. AJIKOTOJU3M, ero nocienctsus. [Ipodunaktuka ankoronusma.

@Denonvl. Genomn, ero puznyecKre CBOMCTBA U NOTyYyeHHEe. XUMUYECKUE CBOMCTBA (DeHOIIa Kak
¢yHk1us ero crpoenus. KuciaorHele cBoiicTBa. B3auMHoe BiiMsiHUE aTOMOB U TPYIII B
MOJIEKYJIaX OPraHUYECKUX BellecTB Ha npuMmepe denona. [lonmukonaencanus dhenona c
dbopmanbrerugom. Kauecrsennas peakuus Ha penon. [lpumenenue denona. Knaccugurayus
penonos. CpaBHEHUE KUCIOTHBIX CBOMCTB BELIECTB, COACPIKALINX THAPOKCUIBHYIO TPYIITY:
BOJIbI, OJTHO- U MHOTOAQTOMHBIX CITUPTOB, (peHoNa. DrekmpoduivHoe 3amewjerue 8 6eH301bHOM
konvye. [TpumeHerne mpou3BOIHBIX (heHoma.

Pacyernble 3a1aun. Beruncnenus 1o TepMOXUMHYECKUM YPABHEHUSIM.
JdemMoHCcTpaumu.

dusnyeckue CBOMCTBA ATaHOJIA, TIporanoia-1 u 6yranona-1. lllapocrepxHeBbie MOETH
MOJIEKYJ U30MepoB ¢ MoJieKysipHbIMU (popmynamu C3HsO u C4H100. KonnuectBennoe
BBITECHEHHE BOJIOpOa U3 ciupTa HaTpueM. CpaBHEHUE peaklMii TOPEHUs 3TUIIOBOTO U
IIPONMIIOBOTO CIUPTOB. CpaBHEHNE CKOPOCTEN B3aMMOJEHCTBUS HATPUS C TAHOJIOM,
npormanojoM-2, rnutepunom. [lomydenne npoctoro a¢gupa. [lonyuenue cinoxuoro s¢upa.
[Tony4yenue sTeHa U3 sTaHona. PactBopuMocTh eHoa B BOJIE MPH OOBIYHON U MOBBIIIEHHOM
temneparype. BeitecHenue ¢enona u3 ¢eHondra HaTpusl yrojdbHOM KucioTol. Peakius denona
¢ xsopuaom xkenesa (I11). Peaknius genona ¢ popmanbaeruaom.

IIpakT4yeckue padoTsbl.
3. Ciuptsl
Anvoezuovl. Kemonui

CrpoeHne MOJIEKyJI ab/IETHI0B U KETOHOB, UX U30MepHs U HOMeHKJIaTypa. OcoO0eHHOCTH
CTpoeHHs KapOOHMIIbHOM rpynmbl. Pu3nyeckue cBoicTBa (hopMabAeTryuaa U ero roMoJIoroB.
OtaenpHbIE PEACTABUTENN ATbAECTUIOB U KETOHOB. XMMUYECKHE CBONCTBA aJIbJIETHUIOB,
00yCIIOBJICHHBIE HATMYMEM B MOJIEKYJIe KapOOHUIILHOM IpyIIbl aTOMOB (THIPUPOBAHHUE,
OKHCIICHHE aMMHaYHBIMH pacTBOpaMu okcuza cepedpa u runpokcuaa meau (I1)). Kauectsennsie
peakMy Ha anbJeru/sl. Peakuus noaukonaeHcanuu Gopmaibaeruia ¢ peHoiaoM. Oco0eHHOCTH



CTPOCHUS M XUMHUYECKIX CBOUCTB KeTOHOB. HykneodunpHOe nprcoennHenne K KapOOHUILHBIM
COCAMHEHUAM. B3aumnoe nusanue amomos 6 moaexynax. I anoeenuposanue anb0e2uoos u
KemoHO8 No UOHHOMY Mexanuzmy Ha ceemy. Kauecmeennasn peakyus Ha MeEMUIKemoHbl.

JdemMoHcTpanmu.

[ITapocTeprkHEBBIC MOACIIM MOJIEKYJI aJbJECTHI0OB U N30MEPHBIX UM KETOHOB. OKHUCIICHHE
OcH3anpIeruaa Ha Bo3ayxe. Peaknust «cepedpsiHoro 3epkanay. OKHCICHUE allbJIeTHI0B.

IIpakTuyeckne padboThl.
4. Anpaeruabl U KETOHBI

Kapoonoswie kucnomwl. CTpoeHre MOJICKYII KapOOHOBBIX KUCIIOT U KapOOKCUIIBHOM TPYIIITHI.
Knaccudukanus 1 HOMEHKIATypa KapOOHOBBIX KHCIOT. DU3NYECKHEe CBOWCTBA KaPOOHOBBIX
KHCJIOT U UX 3aBUCUMOCTh OT CTPOCHHS MOJIEKYJ. Kapbonosbie Kuciomol 8 npupooe.
buonoeuueckas ponv xapbonoswix kuciom. O0IIME CBOWCTBA HEOPTAaHUYECKUX U OPraHUYECKUX
KUCJIOT. BiusiHUe yriieBOIOPOIHOTO paiuKaia Ha CHITy KapOOHOBOM KUCIIOTHI. Peakius
Tepu(UKAINH, YCTIOBHS €€ TPOBEICHUS. XMMHUECKHE CBOMCTBA HEMPEIETbHBIX KapOOHOBBIX
KHCJIOT, 00YCJIOBIICHHBIC HAIMYMEM TT-CBSI3H B MOJICKYJIe. Peakyuu 91ekmpopuibHo2o
3ameweHus ¢ yuacmuem O6eH30UHOU KUCIOMBbL.

Cnoacnote 3¢hupor. CTpoeHue CloXHbBIX 3QUPOB. H30Mmepus cloAHCHBIX 2hupos («y2iepooHo2o
ckenemay u medckaaccosas). HomeHknarypa cioxHbix 3¢pupoB. OOpaTUMOCTh peaKkinu
STepUBUKAIIH, THIPOJIU3 CIIOKHBIX 3(UpoB. PaBHOBECHE peakiuu dTepruduKanum —
TUApOINN3a; (PaKTOPHI, BIMSIONINE HA HeTo. PeleHne pacyeTHBIX 3a71a4 Ha ONpeIelicHUE BBIX0/1a
MPOJYKTa peakuu (B %) OT TEOPETUUECKH BO3MOXKHOTO, YCTAHOBJICHHUE (DOPMYIIBI U CTPOCHUS
BEIIIECTBA I10 MPOYKTaM €r0 CrOpaHust (MM THAPOJIH3a).

Kupwr. )Kupbl — ci0xHbIe 3GUpbI MNIHLEpUHA U KapOOHOBBIX KUCI0T. COocTaB M CTpOEHUE
xupoB. Homenknatypa u knaccuduxanus sxupos. Macna. )Kupsel B npupoze. buonoruueckue
¢ynkuuu sxupoB. CoiicTBa kupoB. OMbIIEHHE KHUPOB, oJTydeHne Mbuta. OObsICHEHNE
MOIOIIMX CBOMCTB MbuIa. [ 'mapupoBanue xuaxkux xupoB. Maprapus. [Toustue o CMC.
OO6bsicHenne Moromux cBoiicTB Mbl1a 1 CMC (B cpaBHEHUN).

JleMoHCTpALUH.

3HaKOMCTBO C (PU3MYECKUMH CBOMCTBAMH HEKOTOPHIX KapOOHOBBIX KUCIOT: MypaBbHHOIA,
YKCYCHOM, MPONMMOHOBOM, MacJIsIHOM, IIIaBEJI€BOM, INMOHHOM, OJIEMHOBOM, CTEApUHOBOM,
OeH30itHOI. Bo3ronka 6eH30iHON KUCIOTH. OTHOIIEHUE pa3IMYHBIX KAPOOHOBBIX KUCIIOT K
Bojie. [lonmyuenue npusTHO MaxHyIIEro ciokKHOTo 3¢upa. OTHOIIEHHE K OpOMHOM BOJE U
pacTBOpy MepMaHraHaTa Kajus NpeieibHOl U HenpeienbHON KapOOHOBBIX KUCIIOT.
[MapocTepkHEBbIE MOAEIN MOJIEKYJI CIOXKHBIX 3QUPOB U U30MEPHBIX UM KapOOHOBBIX KHUCIIOT.
OTHOIIEHUE CIMBOYHOTIO, MTOJICOTHEYHOTO M MAIIIMHHOT'O Maclia K BOJHBIM pacTBOpaM Opoma U
IEpMaHraHaTa KaJus.

JlaGopaTopHbIe ONBITHI.

16. PacTBopenne riunepuna B Boze. 17. Bzanmoneiicreue riumepunaa ¢ Cu(OH)2. 18.
Pextudukarus cmecu Boga — 3tanoin (1-2 cragum). 19. BzaumoaeiictBue heHoa ¢ pacCTBOPOM
nienoun. 20. Pacrio3HaBanue pactBopoB (eHouATa HAaTpus U KapOoHaTa HaTpus (GapOoTax
BBIJIBIXaeMOT0 Bo3yxa). 21. BzaumoneiictBue ¢eHona ¢ 6poMHoii Booil. 22. Pacnio3naBanue
BOJIHBIX PacTBOPOB (peHosa u raurepuHa. 23. 3HaKOMCTBO ¢ (PU3NYECKUMH CBOWCTBAMHU
OTJIENIbHBIX NPEACTABUTENEN albAETUAOB U KETOHOB: all€TAJIbJIETH/IA, alleTOHA, BOAHOIO
pacTBOopoB popmanbpaeruaa. 24. OKUCICHHE dTaHOa B 3TaHab. 25. Peakius «cepeOpsHOTO
3epkana». 26. Okucienue anpaeruaoB rugapokcuaoM meau (11). 27. Tlonyuenue
denondopmanbaeruaHOro noaumepa. 28. Bzanmoaenicterue pacTBopa yKCyCHOM KHUCIOTHI €
MakHUeM (1uHKoM), okcuioMm Meau(1l), runpokcuaom xenesa(Ill), pactBopom kapOonara



HATpHs, pacTBOPOM cTeapata Kaius (Mbu1a). 30. OTHOIIEHUE CIOXKHBIX 3(PHPOB B BOJIE U
OpraHMYECKUM BelllecTBaM (Hampumep, kpacuressm). 31. BeiBeeHue xUpHOTo NATHA ©
MOMOIIIBIO CJIOKHOTO 3upa. 32. PacCTBOPUMOCTB )KUPOB B BOJIE U OPTraHUYECKUX
pactBopuTeinsx. 33. Pacno3HaBaHue CIMBOYHOIO Macia U MaprapvHa ¢ OMOIIbIO
nozkucieHHoro termioro pacrsopa KMnOyg, 34. [Tonyuenue mbuta. 35. CpaBHEHHE MOIOLIUX
cBOMCTB Xx03siicTBeHHOr0 Mbu1a 1 CMC B *%ecTKoM BOJE.

3KCHepI/IMeHTaHLHLIe 3agadu.

1. Pacnio3HaBaHue pacTBOPOB alleTata HaTpusl, KapOoHaTa HaTpUs U cTeapara HaTpus. 2.
PacniozHaBanue 00pas1oB CIMBOYHOrO Maciia 1 Maprapusa. 3. [Tomyyenue kapOOHOBON KUCIIOTbHI
u3 MbLia. 4. [lonydeHnue ykCycHOM KMCIOTHI U3 alleTaTa HaTpusl.

IIpakTuyeckne padboThl.
5. KapOoHOBBIE KHCITOTHI
Tema 5. YruaeBoabl (9 yacos).
MoHo-, mu- u nonucaxapuabl. [IpeacraBurenu Kax a0l rpyIib.
buonornueckast posib yriieBos1oB. Mx 3nHaueHue B :KU3HU YEIOBEKa U OOIIECTRA.

Momnocaxapuowt. I'moko3a, ee puznueckue cBoiictBa. CTpoeHne MOJIeKYIbl. Pasnosecus 6
pacmeope 2110K03bl. 3aBUCUMOCTb XMMHUYECKHUX CBOWCTB IUIIOKO3bI OT CTPOEHUS MOJIEKYJIBI.
B3aumoneiictBue ¢ ruapoxcuaoM meau (I1) npu koMHaTHOM Temneparype U HarpeBaHHH,
sTepuUKaLML, Peaklns «cepedpssHOro 3epKanay, ruipuposanue. ['roko3a B npupoe.
buonornueckas posb rioko3sl. [I[puMeHeHne riroko3sl Ha OCHOBE €€ cBOMCTB. DpykTo3a KaKk
u3oMep rioko3bl. Cpagrenue cmpoenus MOIEeKYl U XUMUYECKUX C8OUCME 2NIIOKO3bl U (hPYKMO3bi.
Dpyxmosa 6 npupooe u ee OUONOSULECKAsL POTlb.

Jucaxapuowvr. CTpoeHue nucaxapuaioB. BoccranaBnuBaroniye 1 HEBOCCTaHABIMBAIOIINE
mucaxapubl. Caxaposa, JaKkTo3a, MajabT03a, UX CTPOCHUE U Onosiornyeckas poib. [ maponus
mucaxapuioB. [IpoMBIIUIEHHOE TIOTYYSHHE caXapo3bl U3 MPUPOTHOTO CHIPHSI.

Ionucaxapuowv. Kpaxman u 1neiiroo3a (CpaBHUTENIbHAS XapaKTePUCTUKA: CTPOEHHUE, CBOWCTBA,
O6uonornyeckas ponb). Puznyeckre CBOWCTBA MOIKMCaXapuI0B. XMMUUYECKHE CBOMCTBA
noaucaxapuaoB. ['unponus nonucaxapuos. KauecTBeHHas peakuys Ha KpaxMad.
[Tonucaxapuabl B pupojie, ux Ouosnoruyeckas poib. [IpuMeHeHne noarcaxapuaos.
HckyccTBeHHbIE BOJIOKHA. B3anMoelicTBrE 1ENTI0I03bl ¢ HEOPTaHUYECKUMH U KapOOHOBBIMU
KHCJIOTaMHU.

JleMoHCTpALUK.

OO0pa31pl yIiIeBo10B U U3Jenuil U3 HuX. B3anmoneiicteue caxapo3sl ¢ rugpokcuaom meau (I1).
[Tony4yeHnne caxapaTa KaJabLUsl U BBIICJIEHUE CaXapo3bl U3 pacTBOpaA caxapara Kaublus. Peakuus
«cepedpsHOTro 3epKanay s I0K03bl. OTHOILIEHNE PaCTBOPOB Caxapo3bl U MallbTO3bI (JAKTO3bI)
k ruapokcuay menu (I1) npu nHarpeBanuu. O3HakomiieHuE ¢ PU3NUECKUMU CBOWCTBAMU
LEJUTIONIO3BI U Kpaxmaia. HabyxaHue 1emtono3sl U Kpaxmana B Boze. [loxydyenue Hutpara
LIEJUTIOJIO3BL.

JlaGopaTopHbie ONbITHI.

36. O3nakomiieHHE ¢ PU3NYECKUMH CBOMCTBAMU TIIIOKO3bI. 37. B3anmoielicTBHE TITFOKO3BI €
Cu(OH)2 mpu paznuvnoii Temmiepatype. 38. KucinoTHslid ruapoian3 caxapossl. 39. 3HaKOMCTBO C
obpasmnamu nonucaxapunos. 40. OOHapy)eHHe KpaxMaa ¢ ITOMOIIbI0 KaueCTBEHHOM PEaKIny B
mene, xiebe, kieTuaTke, Oymare, kieicrepe, Horypre, maprapute. 41. 3HaKOMCTBO ¢
KOJUJIEKLIUEN BOJIOKOH.

JKCNepUMeHTAJbHbIE 32/1a4H.



1. Pacno3HaBaHue pacTBOPOB INIFOKO3bI U IIMLepUHA. 2. OnpeeneHne HaIuuus Kpaxmaia B
Meje, Xjiebe, MaprapuHe.

IIpakTuyeckne padboThl.
6. YrieBonbl. 7. UaeHTHhUKAITUS OPTaHUIECKUX COCTUHECHUM.
Tema 4. A3orconep:xamue coequHenus (10 yacon)

Amunwr. CoctaB u cTpoeHre aMHHOB. Kitaccudukanms, n30Mepust 1 HOMEHKJIaTypa aMHUHOB.
Amudarnaeckue amuHbl. AHIWINAH. [TonydeHne aMUHOB: aJKUJIMPOBAaHUE aMMHUaKa,
BOCCTAHOBJIEHME HUTPOCOEINHEHUH (peakuus 3uHnHa). dusnueckue cBoiCTBa AMUHOB.
XUMHYECKUE CBOMCTBA aMUHOB: B3aMMOJICHCTBHUE C BOJOW U KUCIOTaMH. [ OMOJIOTHYECKUM Pl
apOMATUUYECKUX AMUHOB. AIKUIUpOBAHUE U ayuIuposanue amunos. BzauMHoe BIUSIHUE aTOMOB
B MOJICKYJIaX Ha IPUMEPE aMMHaKa, ATH(PaTHICCKUX U apOMaTHIECKUX aMUHOB. [Ipumenenne
aAMHHOB.

Amunokucnomsl u 6enxu. CoctaB U CTPOCHHE MOJIEKYJ aMUHOKUCTIOT. M3omepus
AMUHOKHCIIOT. JIBOWCTBEHHOCTb KMCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€ IPUYHHBI.
B3aumopeiicTBie aMUHOKUCIIOT C OCHOBaHUSIMH. B3anmoieiicTBe aMMHOKUCIIOT C
KHCJIOTaMHU, 00pazosanue cioxcHulx d¢hupos. OOpa3oBaHNE BHYTPHUMOJICKYISIPHBIX COJICH
(OumnonspHOro MoHa). Peakiiys MOMMKOHACHCAUA aMUHOKHCIIOT. CHHTETUYECKHE BOJIOKHA
(kampoH, SHAHT | JIp.). buonornyeckas posib aMUHOKUCIOT. [[puMeHeHe aMUHOKHUCIIOT.

benku kak npupoaHsle 6uononuMmepsl. [lentuaHas rpymnmna aToMOB U NENTHIHAS CBS3b.
[Tentuasl. benku. [lepBuunas, BropuyHasi U TpETUUHAS CTPYKTYphl O€JIKOB. XUMUYECKUE
cBO¥cTBa OJIKOB: TOpPEHUE, IeHATYpaLHsl, THIPOJIN3, KaUeCTBEHHbIE (I{BETHbIC) PEAKLIUH.
buonornueckue Gpynkiuu 0enkoB. 3HaueHue O0eNKOB. Yemsepmuunas cmpykmypa 6eiKos Kax
azpezayus 6e1Ko8vix u Hebenkoswvix monexyn. I'nodanpHas npodieMa 6eITKOBOTO roJI0IaHus U
IIyTU €€ PELICHMUS.

Hyxkneunogwle kucnomupr. OOmUN TU1aH CTPOSHUSI HyKJICOTUA0B. [IoHATHE O MUPUMUAMHOBBIX U
IIYPUHOBBIX OCHOBAaHMX. [lepBUYHas1, BTOpu4YHas U TpeTUYHAs CTPYKTYpsl Mosiekyibl JITHK.
buonoruueckas pons JJHK u PHK. I'ennas unxenepust u 6norexHosnorusi. TpaHcreHHble GOpPMbI
JKUBOTHBIX U PACTCHUM.

JdemMoHcTpaumu.

®dusznyeckue CBOKCTBAa MeTHIIaMUHA. ['opeHne meTniiamuHa. B3anMmoieiicTBre aHWINHA U
METHUJIaMHMHA ¢ BOAOH U kucinotamu. OTHoIIeHHe OeH3071a U aHUIIMHA K OpOMHOM Bojie.
OxkpamvBaHue TKaHEW aHWIMHOBBIMU KpacuTesnsiMu. O0HapyxeHre ¢ yHKIIMOHAIBHBIX TPYIII B
MOJIEKYJIaX aMUHOKHCIOT. HeliTpanu3anus menoun aMMHOKUCIIOTON. HelTpann3anust KucioTs
aMUHOKHUCJIOTOU. PacTBopenue u ocaxxnenue 0enkos. [lenarypauus 6enkos. KauecTBeHHbIE
peakuuu Ha 6enku. Moaenu monekynsl JIHK u pasnuunbix BunoB mosaekyn PHK. O6pasiisr
MPOJYKTOB MUTaHUS U3 TPAHCTEHHBIX (DOPM PacTeHUI U )KMBOTHBIX; JIEKAPCTB U MPENapaTos,
M3TOTOBJIEHHBIX C IOMOIIBIO T€HHON MHXKEHEPHH.

JlabopaTopHblie ONBITHI.

42. VI3roToBJICHHE MIAPOCTEPKHEBBIX MOJIENIeH MOJIEKYI M30MEPHBIX aMUHOB. 43. 3roToBneHue
Mojtesiel m3oMepHBIX Mosiekyl coctaBa C3H7NOo. 44. PacTBopenune O0eIKoB B BOJIC U X
koaryssinus. 45. OOHapykeHne 0enka B KypuHOM SIAIIE U B MOJIOKE.

IIpakT4yeckue padoTsbl.
8. AMUHBI. AMHHOKHCITOTHI. bemku
Tema 5. Buosioruyeckn akTuBHbIE OPraHNYecKHe coeuHeHus (5 4yacoB)

Bumamunwt. Tlonstue o ButamuHax. Mx knaccudukanus u o6oznauenne. Hopmsl motpedneHus
BUTaMHHOB. BoyopactBopumslie (Ha mpumepe ButamuHa C) U )KHUpOPACTBOPUMBIE (Ha MpUMepe



BuTaMuHOB A u D) Butamunsl. [ToHsiTHE 00 aBUTaMUHO3aX, TUTIEP- U TUTTOBUTAMHHO3AX.
[Mpodunaktuka aBUTaMUHO30B. OTIEIIBHBIC TIPEACTABUTEIN BOJOPACTBOPUMBIX BUTaMUHOB (C,
PP, rpynimier B) u sxupopactBopumbix BUTaMUHOB (A, D, E). X 6uonoruyeckas poJib.

@epmenmut. [lonsTre 0 PepMeHTAX Kak 0 OMOJIOTMUECKHUX KaTalIn3aTopax OEIKOBOM MPUPOJIBL.
3HaueHue B OMOJIOTHH U IPUMEHEHKE B TPOMBIIIIEHHOCTH. Kitaccuukanus ¢pepmMeHTOB.
OCOOEHHOCTH CTPOCHUS M CBOMCTB (DEPMEHTOB: CENEKTUBHOCTD U APPEKTUBHOCTD.
OCOOEHHOCTH CTPOCHUS M CBOMCTB B CPAaBHEHUU C HEOPTAHUYECKUMHU KaTalTU3aTOPAMHU.

T'opmonst. IloHsiTHE 0 TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX, BHIMTOTHSFOIINX
SHAOKPUHHYIO PETYIISIHIO0 )KU3HEIeATeIbHOCTH oprann3MoB. Kiaccudukaiiys ropMOHOB:
CTEPOUIbI, POU3BOIHBIE AMUHOKHUCIIOT, TIOJUIEITUIHBIC U OETTKOBBIC TOPMOHBI. OTIeIbHEBIE
IIPEACTABUTENN TOPMOHOB: 3CTPAAMOJ, TECTOCTEPOH, NHCYIIMH, a{PCHAJINH.

Jlekapcmea. [lonsiTie 0 NeKapcTBax Kak XUMHUOTEPANICBTUYECKHX TIperaparax. [ pymisl
JIEKApCTB: Cynb(haMuIbl (CTPENTOIU), AHTUOMOTHKY (TIEHUITMJUIMH ), acUpuH. be3onacHbie
CII0COOBI IPUMEHEHUS, JIEKApCTBEHHBIC ()OpMBI. KpaTkue nCTopudecKue CBEICHUS O
BO3HUKHOBEHUH U PA3BUTUU XUMHOTEpauu. MexaHu3M JIEHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX
IpenapaToB, CTPOCHUE MOJIEKYII, IPOTHO3HMPOBAHNE CBOMCTB HAa OCHOBE aHAJIN3a XUMUYECKOTO
CTpOCHUsSI. AHTUOMOTHKH, UX KJIacCU(PUKAIUS 10 CTPOCHHIO, THUITY M CIICKTPY JICHCTBUSI.
JucOakTepno3. HapkoTuku, HApKOMaHUs U e MPOPUITAKTHKA.

JleMOHCTpALIHH.

OO0pa3ipl BUTaMUHHBIX npenapatoB. [lomuBuramunbl. Mnmroctpauu Gpororpaduii )KUBOTHBIX C
pa3iaudHbIME popMaMH aBUTaMUHO30B. CpaBHEHHE CKOPOCTH pasnoxkenus HoO; mox nefictBuem
depmenTa (kaTanasel) 1 Heopranumdeckux katanmmzaropos (KI, FeCls, MnOy). [lnakar wim
KOZOrpaMMa ¢ H300paskeHUeM CTPYKTYPHBIX (hOPMYIT ACTpaaroia, TeCTOCTEPOHa, alpeHalInHA.
B3aumoneiicteue anpenanuna ¢ pactsopom FeCls. benkoas npupoaa nacynvHa (IIBETHBIE
peakiuu Ha Oenku). [TmakaTel uinm KogorpaMMel ¢ popmyaamMu aMua Cyiab(haHUIOBON KUCIOTHI,
TUTHIPO(OTMEBON KUCIOTHI, OCH3WIMEHUIIUIUIMHA, TETPAIMKINHA, IIeOTaKCHMa, aCITUPUHA.

JlabopaTopHble ONBITHI.

46. OOHapyxeHHe BUTaMuHa A B pacTuTenbHOM Macie. 47. O6Hapyxenue Buramuda C B
g16110uHOM coke. 48. OOHapyxeHne BUTaMruHa D B xKenTke KypHHOTO sifna. 49.
®epMeHTaTUBHBIN MMAPOIU3 Kpaxmalia noJ AeiicteueM amumiassl. 50. Pa3noxenue nepokcuia
BOZIOpOJA MO IeicTBUEM KaTanasbl. 51. [leiicTBue neruaporeHasbl Ha METHIIEHOBBIM CUHUI. 52.
HcnpiTaHue pacTBOPUMOCTH aIpeHaINHA B BOJIE U COJISIHOM Kuciote. 53. O0HapykeHue
acIuprHa B TOTOBOM JIEKapCTBEHHOM Qopme.

IIpakT4yeckue padoThI.
9. lleiicTBre (hepMEHTOB Ha pa3IUYHBIC BEIIECTBA.
10. AHaM3 HEKOTOPBIX JIEKAPCTBEHHBIX MPENaparoB (aClUpUHa, apaleTaMora).

4.Y4eOHO-TEMATHYECKHH IJIaH
3 yac B Hegea10; Bcero 102 u.

YMK O.C.I'abpuensina
HAUMEHOBAHHUE BCEI'O TIPAKTUYECKHUE KOHTPOJIBHBIE PABOTBI
TEMbI YACOBPABOTbBI
Benenue 5

Tema 1. Ctpoernuen 9
KJIaccupuKaIms
OpraHMYeCKUX




COEIUHEHUN.

Tema 2. Peakiun 7 KonTponbhas padora Nel no tTemam
OpraHUYEecKuX «CtpoeHnue u kinaccupuKanus
COeAMHEHUN OpPTaHUYECKUX COCTUHEHUI» U
«Peakuuu opraHMuecKux
COCTUHEHUN)
Tema 3. 26 1.KauecTBeHHBIN KonTponbHas padora Ne2 o teme
YrneBonopoabl aHaJIu3 opra- «YTIIEBOAOPOIBD.
HUYECKUX
COCIMHECHU.
2.Y1I1eBO10POIbI
Tewma 4. 26 3. Cruptst u penonsl KontponbsHast padora Ne 3 o teme
Kucnoponconepxamue
POICOACp KAl 4. Anpaeruasl u «CriapTsl, heHoIbI, KApOOHUITBHBIE
YTJI€BOI0POIbI
KETOHBI COCIMHEHUS.
5. Kap6onossie ku- KontponbHast padora Ne 4 o teme
CJIOTBI «KapOoHOBbIE KUCIOTHI U UX
MIPOU3BO/IHBIEY.
Tema 5. 9 6. YTi1eBoibI
VriaeBoasl 7. Unentuduxamnms
OpPraHUYeCcKUX CO-
eIUHEHUN
Tema 6. 10 8. Amunbl. AMuHO- KoHTposbHas pabota Ne 5 mo Temam
AzoTcozeprkaiue KHACIOTHL. benmkn «YTIeBOJBI» U «A30TCOJEpIKALIHE
COEIMHEHUS COEMHEHUS.
Tema 7. buonoruuecku S
aKTHUBHbBIE
OpTraHUYecKue
COCIMHEHUS
O60061eHue 1 5 Wtorosast KOHTpoJbHAsA paboTa (Neb)
CHCTEeMaTH3aIus
Hroro 102 9 6




Kanenz{apno-TeMaaneckoe INJIAHUPOBAHHE.

Ne | Kanen-| Tema, Tun ypoxka, IInanupyemsle pe3ysbTaTsl Bupael TBopueckas, DOpMBI KOHTPOJIA,
ypoKa| JapHble pErnoHaJIbHBIN NESATENIbHOCTH,|  MCCIIE10BaTENbCKas
CPOKH KOMITOHEHT, OcBoeHue MpeAMETHBIX YV bopma paboThl| TIPOEKTHAS JCATEIHLHOCTh
HpO(l)OpI/IeHTaHI/Iﬂ 3HAHUU (6a3013He HOHSITI/ISI) y4aruxcs
Bgenenue (5 yacos)
1 |1wuexg | Mecro u ponb [Ipenmer oprannyeckoit [{enenonaranue, Pabota c [Tenarornueckoe
COHT OpraHuYecKon xumun. OcoOeHHOCTH orpefieNieHue TeMbl | YYCOHHKOM. HaOII0IeHue,
XUMHH B CUCTEME CTPOEHHMS U CBOMCTB ypOKa, aHaJu3 JIEMOHCT. (bpoHTaNBHBIN OIIPOC
HayK O IIPUPOJIE. OpPraHUYECKUX COEAU- 00BEKTOB MmaTep
v HEHUN. 3HAYCHHUE U POJIb
POK U3yueHus .
HOBOTO MATEPHATA opra-HM4ecKOil XUMHH B
CUCTEME €CTECTBEHHBIX HAyK
U B )KU3HU
obuiectBa. Kpamxuti ouepk
ucmopuu pazeumust
Op2anuyecKou Xumuu
2 1 men Teopus cTpoeHus Jlpenmnocenku co3gaHus YMmenue Pabora ¢ Coo0urenune 1mo TeMe CaMOKOHTpOIIb,
CeHT OpPraHUYECKUX TEOPUHU CTPOCHUS BEILIECTB: | OPraHU30BaTh MOJIEISIMU OPT. WHJUBUTYIbHBINA 1
COEMHEHUN paloThI MpeIIeCTBEHHUKOB,| BBIMOJIHEHUE BEIIECTB IpyNIoBOH KOHTPOJIb
A M.Bbytneposa. pabotsl A.Kekyne u 3a/IaHAN YUUTEIIs
KomGaRupoBanHbiii D.®panHkiaHaa, Y4acTHe B | COMJIACHO
cwesne B r.1neiiepe. YCTaHOBJICHHBIM

OcCHOBHBIE TIOJIOKEHUS
Teopuu cTpoeHus A. M.
byrneposa. Xumuueckoe
CTPOEHHUE U CBOMCTBA
OPraHUYECKUX BEIIECTB.
[ToHsiTHE O TOMOJIOTHH 1

KaOuHere

npaBuiIaM paboThI B




romoJorax. M3omepus

1 mven | Ctpoenue atoma DIEKTPOHHOE 00JIaKO U Pa3Butue naBbikoB | Pabora ¢ NunuBuayanbHbIi 1
COHT yriaepoja. opOu-Tasb, UX GOPMBI. CaMOOIEHKHU U Y4eOHUKOM. IPYMIIOBON KOHTPOIIb
KoMGHHpOBaHHbIii DJNEeKTPOHHBIE U camoaHalu3a. JEMOHCTP.
ANEKTPOHHO-TpaduyecKue marep
(bopMyIIBI aTOMOB yTiIepoa
B HOPMaJbHOM U
BO30YXJICHHOM COCTOSTHUSIX.
KoBanenrtHast cBsi3b u ee
Pa3HOBHUIHOCTH (CUTMa U
nu- cBs3b). OOpazoBaHue
modiekya Ho, Clz, N2, HCI,
H20, CHa4, CoH4, CoH2
2 Hen | BanmeHtHbie [TepBoe BaneHTHOE dopMupoOBaHUE Pabota c OpoHTaTBHBIN
COHT COCTOSIHUS aTOMa coctosiHme — (SP°- OCO3HAHHOTO U MOJIEJISIMU OPT. KOHTPOJIb
yriepoja. rubpur3aiys) Ha npuMepe | 100poKenaTeaIbHOT0| BEeIIECTB
KoMGUHHPOBAHHBIi MOJIEKYJI ME€TaHa 1 3TaHa. OTHOUICHHUS K
Bropoe BanenTHoE co- MHEHHIO JIPyroro
cTostHuE (Sp2- YeoBeKa.
rudpuan3alys) Ha IpuMepe
2 uen | Banentnsle MoseKkyiisl atunena. Tpetse | COCTaBIATH TUIaH Pa6ora c Pemenue NuauBuayanbHbIN
ceHT COCTOSIHUS aTOMa BAJICHTHOE COCTOSIHUE - SP- | PEUIEHHUs TPOOIIEMBL.| MOJIENISIMU OPT.| 3aHUMATENBHBIX 33/1a4 | KOHTPOJIb
yrieposa. rubpuan3anus - Ha mpumepe| PadoTas 1o miany, | BEIECTB
KoM6HHHPOBaHHBIH MOJIEKYJIBI alleTHUJIEHA. CBEPATH CBOU

['eomeTpus MoJeKyI1 3TUX
BEIIIECTB U XapaKTePUCTUKA
BHUI0B KOBAJICHTHOM CBS3H

JICHUCTBHSA C IIEITBIO U,
npu
HEOOXOINMOCTH,
UCIIPABIIATH OIMUOKU
CaMOCTOSTEIIBHO.

Tema 1. CTpoeHue u Ki1accu(pUKALHUA OPraHUYECKUX coeANHEeHUI. (9 YacoB)




6/1 |2 Hen Knaccudukanus Knaccudukanus CpaBHeHue, aHaIIN3, Pabota ¢ yueOHUKOM. CaMOKOHTpOJIb,
- OpraHYEcKuX OpraHHeCKIX co- HaOJII0/ICHUE JIEMOHCTp. MaTep HH,uHBHnyanuben‘/i
COCTUHEHUH. €IUHEHUH TI0 CTPOCHUIO U TPYIIIOBOM
Vpok usyucHus YIIEPOAHOMN TETH: KOHTPOJIb
HOBOTO MaTepuaina | o AKIHACCTKHC,
[IUKITNYECKHE,
pa3BeTBIICH-HbIE,
HEPa3BETBJICHHEIE; TI0
TUITY aTOMOB B LIETIH; 1O
HATHYHUIO WITH
OTCYTCTBHIO KPaTHBIX
CBSI3EH; 1O
0COOEHHOCTSIM
AIIEKTPOHHOTO CTPOEHHUSI.
7\2 | 3 Hen Knaccudukanus Knaccudukanus Ymenue opranuzosBats | PaGora ¢ mogensmu WuauBuayanbHbIN
- OpraHMHecKnx OpraHHeCKHX co- BBITIOJTHEHUE 3a/IaHUH | OpT. BEIIECTB U TPYIIIIOBOM
COCIMHCHUH. eIUHEHUH TI0 YUUTENS COrJIaCHO KOHTPOJIb
AIMUHUCTpATUBHAS | (YHKIIMOHATb-HBIM YCTaHOBJICHHBIM
KOHTpPOJIbHAS paboTa. | TpyInam: CIUpTHI, mpaBuiiaM paboOTHI B
O — (heHOITBI, TPOCTHIE KaOuHeTe
3bupbl, aNbIETUIbI,
KETOHBI, KapOOHOBBIE
KHUCTIOTHI, CJIOKHBIE
3pUpHI
8\3 | 3 Hen Knaccudukanus Knaccudukanus Ymenue opranuzoBats | PaGorta ¢ mogensmu NuauBuayanbHbIN
COHT OpTaHecKHX OpraHYEcKHX Co- BBITTOJIHEHNE 3aJaHUH | OPT. BEILIECTB U TPYIIITOBOM
COCTUHEHUH. eIUHEHUH TI0 YUUTENS COTJIACHO KOHTPOJIb
KoMOHHHpoBanHBIii (G YHKITUOHATb-HBIM YCTaHOBJICHHBIM

rpyImnamM aMuHbI, HU-
TPOCOEUHEHUS,
AMUHOKHCJIOTHI.
Knaccudukanus no

mpaBuiiaM pabOTHI B
KaOuHere




MOJIEKYJIIPHOW Macce:
MOHOMEPBI U MOJIUMEPHI.

9\ | 3Hen OCHOBBI Homenkmnarypa PazBuTHe HaBBIKOB Pabora ¢ moaemssmMu Coo0urenue o OpoHTaTBHBIN
CeHT HOMEHKJIATYphI TpUBHAJIbHAS CaMOOIICHKH 1 Opr. BEILIECTB TEeME KOHTPOJIb
OpFaHI/I‘IeCIEI/IX ( HeTOpHICCKas), caMoaHaJIn3a.
COCIUHCHHI. paIHOHATEHAA,
KoMOuHUpOBaHHBIN | MEXyHApOHAS
NIOITAK. Ilpunuumns
COCTaBJICHUS Ha3BaHUU
OpraHUYECKUX
COE€IMHEHUN 110 _
10\5 4 men OCHOBBI PAIOHATEHOI dDopMHUpOBaHUE PaboTta co cxemamu, WNHnuBuayanbHbIi
CeHT HOMEHKJIATYPhI HOMEHKIaType: OCO3HAHHOT'O B Ta0IMIIaMU KOHTPOJIb
opraHquCKvHx NPOM3BOJIHOE OT JI0OPOKEIIaTeTLHOTO
COCIUHCHHH. npocreiiiiero OTHOILICHUS K MHEHHIO
KomOuHupoBanHublii | IPSACTABUTEIIA psija, APYTOTO HeI0oBCKa.
araBUTHBIN TTOPSIIOK
MepEUNCIICHUS
3aMECTHUTEIICH.
IIpuHIMITBI COCTaBIIEHUS
Ha3BaHUU OPraHUYECKUX
COCIUHCHHH I10
HomeHknarype MIOTTAK:
BbIOOD IJIaBHOM 1I€TH,
CTapIIMHCTBO
3aMECTHUTEIECH.
11\6 |4 Hen N3omepus B N3omepus, CocTaBnsTh MiaH Pabota B mapax CocraBnenue [Tenarormnueckoe
CeHT OpTraHWYECKON XUMUH| (PYHKITMOHATHHBIC perieHus: TPoOIEMBI. TEXHOJIOTHYECKOW| HaOII0IeHuE,
U €€ BHUJBI. rpynmsl B oprannyeckux | Pabotas mo many, LIETTOYKH WHJIMBHU1yaJIbHBIN
KoMGHHHpORAHHEIH COCJMHEHIAX. CBEpSATh CBOU JEHCTBHUS Y TPYNIIOBOM
3aBHCHMOCTH CBOWMCTB C LENbIO U, IPU KOHTPOJTb




BEIIIECTB OT XUMHUYECKOTO
ctpoeHus. CTpyKTypHas

HEOOXOIMMOCTH,
UCIIPABIIATH OIUOKU

W30MEpHsS U €€ BUJIBI. CaMOCTOSTEINIBHO.
IIpoctpancTBeHHas
12\7 |4 uen N3omepus B M30MepHs U & BUJIBI: dopMyupoBaTh PaGora ¢ yaeOHUKOM, ®poHTaTBHBII
COHT OpPraHUYeCKOM XUMHUH| reoMeTpUUecKas U COOCTBEHHOC MHCHHEC U | TaOJIMI[aMU KOHTPOJIb
1 €C BUIBI. OITUYECKas. IIO3HIHIO,
KoMOMHUpPOBAHHBII buosnoruyeckoe . APTYMCHTHPOBATE 1
3HAYCHHE ONITHUYECKOU KOOpAHMHHUPOBATL CC C
U30MEPHH. MMO3ULIUSMH TTAPTHEPOB
13\8 1 Hen O06o061IEHNE U Knaccudukamms Pa3BuTHE HaBLIKOB PaGora ¢ yueOHUKOM, NuauBuayanbHbIN
OKT CHCTeMaTH3aluA OpraHHeCKHX Co- CaMOOIIEHKHU U Ta0IUIIaMU U TPYIIIOBOM
3HAHHWH 1O CTPOCHHIO | CIMHCHHA. caMoOaHaJIM3a. KOHTPOJIb
U KJIacCH(pUKAITUU Homenkmarypa
OpraHUYECKUX TPUBUAIbHAS
COCIMHEHIHT ( ucropuyeckas),
parroHaIbHasl,
MEXTyHapOTHAS
HIOITAK.
14\9 | 1 Hen Ob6o061eHne u Knaccudpukanus VYMeHue cTpouts Pa6ora B rpynmnax @OpoHTANBHBIN
OKT CHCTeMaTH3 ALl OpraHYECKHX Co- 3(1)(1)6KTI/IB§{0€ KOHTPOJIb
3HAHMM IO CTPOCHUIO | €IUHEHUH. B3aUMOJICHCTBUE C
U KJIacCH(pUKAITIU Homenkmarypa OJTHOKJIACCHUKAMH TTPU
OpPTaHUYECKHUX TPUBHATbHAS BBITTOJTHEHHH
COCIMHEHUN COBMECTHOH pabOThI

( ucropuyeckas),
paloHaibHasl,
MeXTyHapoaHas
NIOITAK.




Tema 2. Peaknun opranuveckux coeuHennii (7 4acos)

15\1

1 Hen

OKT

Tuner XUMHUYECKUX
peakuuii B
OPraHUYeCKOU
xuMuu. Peakmun
MPUCOCTUHEHUS U
3aMCIICHHUS

KoMOnHUpOBaHHBII

16\2

2 Hen

OKT

Tunel XUMHUYECKUX
peakuuii B
OpPraHU4YEeCKOMn
xumuu. Peaknun
MIPUCOEIUHEHUS U
3aMELLIEHUS

KomOuHMpoBaHHbBIN

17\3

2 Hen

OKT

Peakuuu oriensieHus
Y U30MEPU3AIUY.

KomOuHmpoBaHHbIH

18\4

2 Hen

OKT

Peakimum oTienieHus
" U30MEpHU3alnu.

Kom6unnpoBaHHbIN

Tumne! XUMHUYECKUX CocTaBidTh IUIAH Pabota B mapax NunuBuyanbHbIi
pEaKIMii B OPraHUYECKOM| pereHus IpooIIEMBl. KOHTPOJIb
xumuu. Peakuun Paboras no nnany,
pasvKaJIbHbIE U HOHHBIE. | CBEPATH CBOU IEHUCTBUSA

C LIEJIBIO U, IIpU
ITonsTHE O peakusax " > 1P

HEOOXOIMMOCTH,
3aMele-HHUs.
T — UCTIPABIISITH OIIUOKH

CaMOCTOSITENILHO
QJIKAHOB U apEHOB,
LIEJIOYHOU TUIPOIIN3
rajloreHaJIKaHoB.
ITonsiTHE O peakusax
IPUCOCAMHEHHUS. dopmynMpoBaTh Pabora ¢ yueOHuKOM, Ilegarornyeckoe
[uxpupoBaHue, coOCTBEHHOE MHEHUE U | TabIuamMu Ha0Jt0/1eHueE,
HPOraOreHN-poBaHue, | 103HIHIO, WHIVBUAYaJIbHBIN
raJIOreHUPOBAHNE. apryMeHTHpOBaTh U U TPYIIIOBOM
Peakuuu nosuMepusaiy KOOPAHHUPOBATE € C KOHTPOJIb
Y TIOJIMKOH/IEHCAI1H. HO3UIHUAMH TTAPTHEPOB
ITonsiTre 0 peakuusx
oTtuieruieHus. Jlerum-

UPOBAHHUE. .
pHp Pa3BuTre HaBBIKOB Pa6ora B rpymnmnax @pOHTAIBHBII
Herunparanusi.

CaMOOLIEHKHU U KOHTPOJIb
JernapoxsopupoBanue

caMOaHaJIn3a.
Ha IpuMepe
rajloreHaJIKaHoB.
[TonsiTHE O KpEeKUHTE
AJIKaHOB.

Oco3HaBaTh Pabota c yueonukomMm, | Coobmenne mo | [lemarorudeckoe
Peakiuu nzomepusanuu. MOTPEOHOCTh U JIEMOHCTP. TeMe HaOII0IEHNE,
Ry ——— TOTOBHOCTb K WHAUBUAYaJIbHBII
TeTepOITH-THIECKHi caM000pa30BaHHUIO U TPYIIIOBOU
pa3pbIB KOBAJIECHTHON KOHTDPOIIb




XUMHUYECKOH CBS3U.
[TonsiTue o Hykieodune

19\5 |3 men PeaknnonHbie u dyeKTpoduIe. VMeHHUe CTPOUTh Pabota ¢ yueOHUKOM, DdpoHTAIBHbIM
KT JaCTHIII B Bsanmnoe Biusnue JIOTHYECKOE TabIMIaMu KOHTPOJIb
OpraHu4ecKoi aTOMOB B MOJICKyJIax paccyKieHue,
xumuu. Bzanumuoe OpraHu9CCKUX BCHICCTB. | gy oyaromiee
BJIMSIHHE aTOMOB B VHyKTHBHBIH 1 YCTaHOBIICHHE
MOJIEKYIIE. Me30MepHBII () (HEKTHI. IPUYHHHO-
o CIIEICTBCHHBIX CBSA3CHU
KomOuHupoBaHHbIN
20\6 | 3 Hen O06o01enue u CrtpocHue u dopMyupoBaTh PaGora B rpynmax Pemenue ®poHTaTBHBIN
CUCTEeMAaTH3aIHs cOOCTBEHHOE MHEHUE U 3aHUMATEIbHBIX | KOHTPOIb
OKT . KJaccupuKanus
3HAHUH O CTPOCHUH U TIO3HIINIO, 3a1a4
OpPraHUYeCKUX
KJ1accupuKalum o apryMeHTHUPOBATh U
coenuHeHui. Tumsl N
Opra-HHYECKUX KOOPJIMHUPOBATH €€ ¢
. XUMHYECKHX .
COETMHEHUH, . MO3UIUSIMU TTAPTHEPOB
peakuumii. M3omepus
XUMHUYECKHX
peaxIusx B
OPraHUYEeCKOU
XUMUH.
KomOuaMpoBaHHBIN
21\7 | 3 Hen KonrponbHas pabora YMeHue CTpoUTh WNHnuBunyanbHbIN
OKT Nel mo Temam JIOTUYECKOE KOHTPOJIIb
«Ctpoenue u paccyxaeHue,
KJ1acCU(pUKaLus BKJIFOYAIOLIEE
OpPTaHUYECKHUX yYCTQHOBJICHHE
COCIUHEHUN» U MPUYUHHO-
«Peaknuu CIIEICTBEHHELIX CBS3EU
OpTraHUYeCKUX

COCTUHEHUIN)




Tema 3. YrueBogopoasl (26 yacoB)

22\1 |4 uen AJIKaHBI. [Ipenenbubie Oco3HaBaTh Pabora ¢ TekcToM, Coo01ieHue, IIegarormueckoe
JIEBOJIOPOJIBI, 00IIIast MOTPEOHOCTH U CpaBHEHUE pe3eHTalluNA HaOII0IcHNE
OKT Crpoenue, nzomepus, yr JIOPOJIBT, ODIIL P P P H . >
dbopMyIa, roMoJiorudec- | FOTOBHOCTD K WHIMBUTYaJIbHBIN
HOMEHKJIATypa, .
Kasi pa3HOCTb, caM000pa30BaHUIO Y TPYIIIOBOM
MOJTyYCHHUE U
XUMHYECKOE CTPOCHUE. KOHTPOJIb
dusnueckue
" KoBajieHTHBIE CBSI3H B
CBOIiCTBA. 3
MOJIEKYJIax, Sp° —
KoMOMHMPOBAaHHEIN | ruOpuan3a-1us.
N3omepus yriepoaHoro
CKeJleTa.
23\2 4 men AJIKaHBI. CucreMaTnueckas Oco3HaBartb Pabota ¢ TekcToM, CooOuienue, [lemarorunyeckoe
HOMCHKJIATypa. MOTPEOHOCTh U CpaBHEHHE MPE3CHTALIUH HaOII0ICHHE,
OKT Crtpoenue, nzomepus, .
onpeneaeHue FOTOBHOCTB K WHUBUIYaIIbHBII
HOMEHKJIATYpa, . .
I MOJICKYJISIPHOUM (POPMYJIIBI| caMO0Opa30BaHHIO U TPYIIIOBOM
ra3o00pa3Horo KOHTPOJIb
¢duznueckue CBOLOPOMA 110 Er0
. JIEB 10 er
CBOIiCTBA. yr AOPOJ .
IUIOTHOCTH X MacCOBOI
KoMOuHMpOBaHHBIN | monmu niieMeHTa.
24\3 | 4 Hen XuMuyeckue Xumunueckue cBoiicta: | @opmupoBaHue Pabora co cxemamu, @OpoHTANBHBIH
OKT CBOMCTBA aJIKAHOB. TOpEHHUE, OCO3HAHHOT'O U TabaUIIaMHU KOHTPOJIb
.. | raJIoTeHUpOBaHHUE, T0OPOXKEITATETHHOTO
KomOuaMpoBaHHBIN
TEPMHUECKOE OTHOILIEHUS K MHEHHIO
pa3JioxKeHue, JIPYTOro 4e0BeKa.
EeruIpUPOBaHHE
ACTHIPHUD ’ OrneHuBaHue
OKHCIIEHHE, .
pe3yJIbTaTOB CBOCH
HU30MEpU3aIIHSL.

MexaHu3M peakiumn
3aMelIeHus. Peakius

JACATCIBHOCTH Ha YPOKE




Bropua.

25\4 | 5 Hen XUMHYeCKHe Xumnueckue cBoictra: | GopMupoBaHue Pabota co cxemamu, ®poHTaTBHbII
OKT CBOICTBA aJIKAHOB. rOpeHue, OCO3HAHHOT'O U TabIuIaMu KOHTPOJIb
. | rajorenupoBaHue, J0OPO’KETATEIBHOTO
KomOHHHpOBaHHbIII0 TEPMHUECKOE OTHOUICHUS K MHEHHUIO
pa3JokKeHue, JIPYroro 4enoBeKa.
JETUIpUPOBAHUE, Ouenubanme
OKHCJIEHUE, .
pE3yJIbTaTOB CBOEH
n30MepU3aIus.
JIESITEIBHOCTH Ha YPOKe
MexaHu3Mm peakuuu
3amenieHus. Peakius
Bropa.
26\5 5 Hexn AJIKCHBL Henpenenbubie Oco3HaBaTb PaGora ¢ yuebuukom, | Coobmienne no | UnauBuayanbHbIN
OKT c YIIIEBOIOPOABI pslia , OTPEOHOCTh U JIEMOHCTD. TeMe U TPYIIIOBOM
TPOCHUEC, U3OMCPHUSL, | sTHiIeHA (AJIKeHBI), SP° — | TOTOBHOCTH K KOHTPOJIb
HOMCHKJIATYypa, ruOpUIU3aIHs caM000pa30BaHHIO
usmaeckue ANICKTPOHHBIX OPOUTANICH
CBOWCTBA, YTJIEPOJIHBIX ATOMOB, G —
oNy4ueHne u m-cBsizel. M3omepus
YIJIIEPOAHOrO CKEJIeTa u
KOMOUHUPOBAHHBIH | 110 105enmst BOIHOM
cBsa3u. Homenknarypa.
I'eomeTpuyeckas
U30MEPHS.
27\6 | 5Hen AJIKEHBL Henpenenbusie YMeHue CTpoUTh Pabora ¢ yueOHukoMm, | 3ammra mpoekToB| MHIuBUAYyaIbHBIN
OKT c YIIIEBOIOPOABI pslia JIOTUYECKOe TabIuIaMu U TPYIIOBOM
TPOCHHE, U3OMEPHSL, | yrymena (ankeHsl), sp> — | paccyskieHue, KOHTPOJIb
HOMCHKJIaTypa, TuOpU A3 BKJIFOYAIOIIee
usmeckue AIIEKTPOHHBIX OpOHTasIel | ycTaHOBIECHHE
CBOMCTBA, TIOJYYEHHUE | yriiepoIHBIX ATOMOB, G — | PHYMHHO-

Kom6unnpoBaHHbIN

u m-cBsizel. M3omepus
YIJIEPOJHOrO CKelleTa U

CIIEICTBEHHELIX CBSA3EH




IOJIOKEHUS TBOMHOU
cBsa3u. Homenknarypa.
I'eomerpuueckas
HU30MEepHSs.

28\7

2 "Hen

HO5I0

XUMHAYECKHE
CBOMCTBA aJIKCHOB.

KomOuHupoBaHHbIN

Peaxnuu
MIPUCOETUHECHUSL.
Peaknum oxuciaeHus u
MOJIMMeE-pU3alun
ankeHoB. [Ipumenenue
aJIKCHOB Ha OCHOBE UX
CBOMCTB. MexaHu3m
peaKuuu JIEKTPO-
(buIBEHOTO
MIPUCOETUHEHUS K
ankenaMm. OKHCIIEHHE
aJIKCHOB B MSITKUX U
JKECTKHUX YCIIOBHUSX.
IIpaBuio
MapKkoBHHKOBa.

AJIEKBaTHO
MCIIOJIB30BATh PEeUb IS
MJIAHUPOBAHUS U
peryJisiuu CBOei
JIeSATEIIbHOCTU

Pabota c yueOHUKOM,
TabIuIaMu

OpoHTaTBHBIN
KOHTPOJIb

29\8

2 Hen

HOS0

XUMHYECKHE
CBOMCTBA aJIKEHOB.

KomOuHMpoBaHHBIN

Peaximm
MPUCOETUHEHMUS.
Peaxiinmu oxucneHus u
MOJIMME-pU3aLI
ankeHoB. [IpumeHeHne
aJIKEHOB Ha OCHOBE HX
CBOMCTB. MexaHn3m
peaKIH IEKTPO-
¢buIbHOTO
MIPUCOETUHEHUS K
ankeHnaMm. OKHUCIICHHE
aJIKEHOB B MSATKHUX U
KECTKHUX YCIOBHUSIX.

AJleKBaTHO
HCII0JIb30BATh PeUb IS
TJIAHUPOBAHUS U
perysisiuuu cBoen
JIeSITEIbHOCTH

Pabota ¢ yueOHUKOM,
TabIuIamMu

@pOHTAIBHBIN
KOHTPOJIb




[IpaBuio

MapKkoBHHUKOBA.
30\9 2 "Hen O06o061IEHNE U AJKaHBI, aJIKCHBI. PazBuTHe HaBBIKOB Pabota ¢ yueOHUKOM, ®poHTATBHBIN U
Hosi6 cHCTEMAaTHU3aIUs Homenkinarypa, CaMOOIICHKH U JEMOHCTD. WHIMBUTYaJIbHBIN
3HAHMUH 10 TEMaM HU30MEepHsl, CBOMCTBA, caMoaHalIn3a. KOHTPOJIb
«AJIKaHBI» U MOJTydeHUE, MPUMECHEHUE
«AJKEHBI»
31\0 | 3 men O6o006menne u VYcranoBieHnue Pa3BuTHe HaBbIKOB PaGora o obpasuy | Pemenue @OpoHTANBHBIN U
o516 CHUCTEMATHU3ALIUS XUMHUYECKON (hOPMYJIBI | CAMOOIICHKH U 3aHUMATEIbHBIX | UHIUBUIYaTbHBIN
3HaHHUH 110 TEMaM BEIIIECTBA [10 MACCOBLIM | caMOaHaJIn3a. 3a1a4 KOHTPOJIb
«AIIKaHBI» U JIOJISIM DJIEMEHTOB U
«AIKEHBI» MPOJYKTaM FOPEHUS
32\11 | 3 Hen AJIKUHBI. ['oMonoruueckuii psij YMeHue BbIACIATH PaboTta co cxemamu, NunuBunyanbHb1i
ankuHoB. OOmas IJ1aBHOE B TEKCTE, TabauIaMu KOHTPOJIb
HO10 Crpoenue, nzomepus,
dbopmyna. CtpoeHue CTPYKTYpUPOBAThH
HOMEHKJIaTypa, !
MOJIEKYJIbI alleTUIeHa U | y4eOHBI MaTepuan
MOJIy4eHUE U
JIPYTHUX aJKHHOB.
buznueckue
. N3omepns ankuHOB.
CBOIiCTBA.
Homenknarypa ankuHOB.
KomOunupoBanHbiii | [Tony-ueHHEe aJKUHOB:
METaHOBBIN U
33\12 | 3 Hen Xumnueckue KapOUIHbIi CIIOCOOBL. YMeHue cTpouth Pabota B mapax WnnuBuyabHbIH
HOsI6 CBOICTBA AIKUHOB. | dpspuec-kue croiictea | 2PPexTrBHOE U TPYIIIOBOM
ANKMHOB. Peakimu B3aUMOJICUCTBHE C KOHTPOIIb

KomOuHMpoBaHHBIN

IIPUCOEANHEHHUS:
raJloreHHpoBa-Hue,
T'HJIpOTaJIOT€HUPOBAHUE,
ruapatamnus (peaxius
Kyuepo-Ba),
TUIPUPOBAHUE.
Tpumepu-3anus

OJIHOKJIACCHUKaMHU IIpU
BBIIIOJTHEHUHN
COBMECTHOM paboOThI




areTuiaeHa B OEH3011.
OKHcClIEeHNnE aJIKUHOB.

34\13 | 4 mep AJKagueHsl. ITousaTHe 0 IUEHOBBIX Oco3HaBarb Pabora ¢ yuebnukom, | Coobmienne mo | [legarornyeckoe
o316 Crpoenue Monekys, | yriaeBogoponax. Kayuyk | morpeGHOCTb 1 JIEMOHCTP. Teme HabmroeHue,
u30Mepusl, KaK IPUPOIHBIN TOTOBHOCTbD K VH/IMBUTyaJIbHBIH
HOMEHKJIATypa. HOJIMIMEp, €r0 CTPOEHHUE, | caMo0OpPa30BaAHUIO U TPYIIIOBOM
. | cBOWCTBA, ByJIKAHU3ALUS. KOHTPOJIb
KomOuHMpoBaHHbIN - BY H P
35\14 | 4 Hen DT — Peakuun YMeHue cTpouThb Pabora ¢ yueOHukomM, | 3amura npoekToB| OpOHTAIbHbII
o516 CROICTRA PUCOECTUHEHNS, JIOTHYECKOe TabIuIaMu KOHTPOJIb
KA THCHOB. MOJIMMEPU3ALIIH. _ | paccysnenue,
Kayayku. Pesuna. Oco0eHHOCTH peakluil | BKJIOYaroIee
IIPUCOEANHEHUS K YCTaHOBJIEHHE
KomOunnpoBanHbIit aJIKaJueHaMm ¢ MIPUYHMHHO-
COIPSIKEHHBIMU TT- CJIEZICTBEHHBIX CBSI3€i
CBSI3SIMU.
Cononumepuzanus
36\15 | 4 Hen [{rknoankaHsl. ITonsTue o YMeHue CTpoUThH Pabora ¢ pucynkamu, NunuBunyanbHbIi
MKJIOAJIKaHaX U UX JIOTUYECKOE cxemam, npubopamu KOHTPOJIb
HOSI0 Crtpoenue, nzomepus, H » [TPAOOP P
CBOMWCTBAX. paccyieHue,
HOMEHKJIaTypa, .
. ['omosiornyeckuit psa u | BKIOYAKOLIEE
CBOICTBa 5 o
.. | obmas ¢popmyrna CTaHOBJICHUE
KomOuHMpoBaHHbBIN i PMY y
LUKJIOAJIKAHOB. NPUIHHHO-

N3omepus. XuMmuueckue
CBOMCTBA IUKJIOAJIKAHOB:
TOpPEHHE, PA3IIOKEHHE,
paauKaibHOE
3aMelIeHHE,
n3omepuzarusi. OcoObie
CBOICTBa LIMKJIONIPOIIaHa,
UKJI00yTaHa.

CJIEJICTBEHHBIX CBA3EU




37\16 | 1 Hen [IpakTuueckas [TpaBuiia paboTsl B YMeHue cTpouTh Pabota c pucynkamu, | UccnenoBanue NHnuBuyanbHbIH
ek pa6ota Nel nabopaTopuu. JIOTUYECKOE cXxeMaMu, IpudopamMu | BbIIAHHBIX KOHTPOJIb
. paccyxaeHue, BELIECTB
B e U —— KauectBennslii aHanms BIIOUAIOIIC
AQHAJIN3 OPraHUYECKUX BCHICCTB. YCTaHOBJICHHE
COCIMHEHUI». [IPUYUHHO-
VpOK-TIPAKTHKYM CIIEICTBCHHLIX CBS3CHU
38\17 | 1 Hen ApomaTtuyeckue ApeHbl. DIeKTPOHHOE Paboras no many, Pabota c TexcTom, NuauBunyanbHbIN
ek YIJI€BOIOPOBI. CTPOEHHUE MOJIEKYJIBI. CBEpSITh CBOU JICUCTBUS | CPABHEHUE KOHTPOJIb
Ctpoenue monekyinsl | 'omonoru 6ex3ona. C LIeNbIO U, TIPU
6ensona. Gusnueckue| M3omepus B pary HE0OXO0IMMOCTH,
CBOICTBa U criocoObl | romosioroB. [lonydenue u UCHPaBIsATH OLIUOKU
MIOJIyYEHUS apEHOB. | IpUMEHEHHe OEH30/1a U | CAaMOCTOSITENIEHO
KoMOuHMpOBaHHBIN | €r0 TOMOJIOIOB.
39\18 | 1 men ApomaTtuieckue ApeHbl. DJIeKTPOHHOE Oco3HaBaTh Pabota c TekcTom, ®poHTaTBHBIN
ek YIJI€BOIOPOIBI. CTPOEHUE MOJIEKYJIbI. MOTPEOHOCTh U CpaBHEHUE KOHTPOJIb
Crtpoenue mosiekynsl | ['omonoru Oen3orna. TOTOBHOCTH K
6en3ona. Gusznueckue| M3omepus B pagy €caM000pa30BaHHUIO
cBoiicTBa U criocoOb! | romosoros. [Tonydenue u
NOJy4YEeHHUsl apEHOB. | IpUMeHeHue OeH3oia U
KoMOuHMpOBaHHBIN | €r0 TOMOJIOTOB.
XUMHUYECKUE CBOWCTBA
40\19 | 2 Hen OEH30/1a: peaKIuu Oco3HaBaTh PaGora co cxemamu, | CooOrienue, OpoHTANTBHBIH
ek XUMHYecKue 3aMeEICHUSA (6pOMI/Ip0' HOTp€6HOCTB u Ta6J'II/II_[aMI/I Mpe3CcHTaAl A KOHTPOJIb
CBOIicTBa OEH30a. BaHHUE, HUTPOBAHME), FTOTOBHOCTD K
HpI/IMeHeHI/Ie MIPUCOETUHEHUS CaMOO6pa30BaHI/IIO
_ | (Bomopoxa, xnopa). B3a-
KoMOMHMPOBAHHBIH | 11y inoe prusie aToMoB B
MOJIEKYJIE TOJIyOJIa.
41\20 | 2 Hen XUMUYECKHe Xumnueckue cpoiictBa | Oco3HaBaThb Pabota co cxemamu, | CoobuieHue, OpoHTAIBHBIN
CBOMCTBA GEH30IA. OeH3071a: peakluu NOTPeOHOCTh U TabIuIaMu MPE3CHTALIMS KOHTPOJIb




JIEK [Ipumenenue 3amenieHus (OpoMupo- | TOTOBHOCTbH K
KoMGHHEPOBaHHBIi BaHME, HUTPOBAHUE), caM000pa30BaHMIO
PUCOCAUHECHHUS
(Bomopona, xyiopa). B3a-
MMHOE BIIUSIHUE aTOMOB B
MOJIEKYJI€ TOJIyoJIa.
42\21 | 2 Hen I'enernueckas csizb | CpaBHeHue crpoeHust 1 | CocTaBIsTh IJ1aH PaGora B mapax NuauBunyanbHbIN
ek MEX]y KJIaccaMu CBOMCTB IpEC/IbHBIX, penieHus: IpoOIEMBI. KOHTPOJIb
YTJIEBOJIOPOIOB. HEeNpeIeIbHbIX U Paboras no many,
KoMGHHEPOBaHHBIi apOMAaTUYECKHUX CBEPSITHh CBOU JICHCTBHS
YIJIE€BOIOPOIOB. C LIeNbIO U, TIPU
BzaumocBs3b HEOOXOJIMMOCTH,
TOMOJIOTHUYECKUX PSOB | UCIIPABISATH OMIMOKH
CaMOCTOSITENILHO
43\22 | 3 Hen [Tpupoausie uctou- | [Ipupoansiii 1 MOMyTHEIN| Y MEHHE CTPOUTH Pabota c TexcTom, Pexnama WNHnuBuayanbHbIM
ek HUKHU YTJIEBOJOPOIOB.| HE(PTSIHOM ra3bl, HX s dekTuBHOE CpaBHCHHE BEIIECTBA KOHTPOJIb
Hedtb, npuponHblii | cocTaB ¥ HCTONIb30BaHKE | B3aUMOJIEICTBHE C
ra3, KaAMEHHBIN yrolb.| B HAPOJHOM XO34MCTBE. | OJHOKIACCHUKAMU MPHU
N3yuenue HOBOTO HedTs, ee coctas u BBIITOJIHCHUU
Marepuaia cBoiicTBa. PPaKIIMOHHAS | COBMECTHOU pabOThI
NeperoHKa HeQTH.
KpexuHr u apoma-
44\23 | 3 Hen TH3aIHA YMeHHE CTPOUTH Pa6ota ¢ TeKCTOM, Pexnama VnauBuIyanbHEIH
[IpupoaHbIE HCTOY- HeTENpOAYKTOB. . s dexTrBHOE CpaBHEHUE BelecTBa KOHTPOJIb
ACK OxpaHa OKpyKarorei

HUKH YTJIEBOJIOPOIOB.

Hedts, mpupoausrit

ra3, KAMEHHBIN yroJib.

N3yyenue HOBOro
Marepuana

cpenpl. OKTaHOBOE YHUCIIO
O0eH3nHOB. CriocoObI
CHH)KEHHS TOKCUY-HOCTHU
BBIXJIOITHBIX Ta30B aBTO-
MmooOmuneii. KokcoBanue
KaMEH-HOTO YTJIs,

B3aMMO/ICUCTBHE C
OJ/THOKJIACCHUKAMU TIPH
BBITTOJTHEHUH
COBMECTHOH pabOThI




MPOJYKTHI KOKCO-BAHHUS.
[TpoGieMbl noy4eHust
JKUJIKOTO TOTUTMBA U3

YA

45\24 | 3 Hen 0606menue 3Hanmii | Y [MICBOTOPOIBL. YMeHue cTpouThb Pabora ¢ yueOHbIM OpoHTANBHBIN
ek 1o Teme. IToaroroska | 110/y4CHHE, CBONCTBA, 3(1)(1)6KTI/IBE—IO€ MaTepHuaIoM KOHTPOJIb
K KOHTPOJIBHO IIPUMEHEHNE, U30MEPUS | B3aUMOJIEHCTBUE C
paGote ¥ HOMEHKJIaTypa. OJIHOKJIACCHUKAaMH MPU
_ | Pacuernsle 3anaun BBITNIOJIHEHUU
KombnunposanmbIit COBMECTHOM paboThI
46\25 | 4 Hen [TpaBuiia paboThl B YMeHue cTpouTh PaGora c pucynkamu, | MccrienoBanue OpoHTAIBHBIN
ek TpakTiaeckas naboparo-pun. [IpaBuna | joruueckoe cxeMmaMu, TpudopamMu | BbIITAHHBIX KOHTPOJIb
0€30MMacHOCTH MIPH paccyxkJeHue, BELIECTB
pabota Ne2. paboTe ¢ eKUMH, BKJTFOYAIOIIEE
«Y TIIEBOJIOPOIBIY. TOpPIOYHU-MHU U YCTaHOBJICHHE
TOKCUYHBIMU MPUYUHHO-
YPpOK-TIpaKTHKYM BEILIECTBAMH. CJIeICTBEHHBIX CBSI3el
UNnentudukanus
OpraHUYECKHUX
COEIMHEHUH (3THIIEHA U
MeTaHa)
47\26 | 4 nven AJMUHUCTpaTUBHAs Paboras no nnany, Pabora ¢ pucynkamuy, [legarornyeckoe
ek KOHTpOJIbHas paboTra CBEpSTh CBOU ACUCTBUS | CXeMaMHU, TprudopaMu HaOmro1eHue,
Ne2 no reme C LIeJIbIO U, TIpU WHIUBUTyaJIbHBIN
«YTIeBOJOPOIBI». HE00X0IMMOCTH, U TPYIIIOBOU
Vpox yaera UCTIPABIISITh OIINOKH KOHTPOJIb
CaMOCTOSITENIbHO

KOHTPOJISI 3HAHUU

Tema 4. Kuciopoacoaep:kamme yriaeBoaopoabl (26 yacos)




48\1

4 men

JCK

CnupTsl: cocTas,
KJaccu(uKanus u
HU30MEPUS CIIUPTOB.

N3yyenue HOBOro
MaTepuana

49\2

3 Hen

SIHB

XuUMHU4YecKue
CBOMCTBaA
MpeaesIbHBIX
OJIHOATOMHBIX
CIIUPTOB.
KomOuHupoBaHHbIN

50\3

3 Hen

SIHB

XUMHYECKHE
CBOMCTBaA
MpeAeIIbHBIX
OJHOATOMHEIX U
MHOTOQTOMHBIX
CIIUPTOB.
KomOuHMpoBaHHBIN

51\

3 Hen

SIHB

XuMuueckue
CBOMCTBA
MPEAETbHbBIX
OJITHOATOMHBIX U
MHOTOATOMHBIX
CIIUPTOB.

ATOMHOCTB CITUPTOB.
DIEKTPOHHOE CTPOEHUE

(GyHKIIMOHAJIBHOW TPYIIIHI.

Bonoponnas cBsi3b MEXIY
MOJIEKYJIaMH, BIIUSHUE €€
Ha (pu3HUecKue cBOiCTBa
crup-ToB. ['omoiio-
ITMYECKUH psij Ipe-
JIeIbHBIX OJTHOATOMHBIX
crup-ToB. M3omepus.
CrupTsl: Iep-BUYHBIE,
BTOPUYHbBIE, TPETUYHBIE.
Homenkinarypa ciuptos.
XHUMHU-4YECKUE CBOMCTBA!
rOpeHue, OKUC-JIEHUE J10
aJbJIETUI0B, B3aUMO-
JIECTBHE CO IIEIOYHBIMU
MeTa-J1aMH,
rajlor€HOBOJIOPOIaMU,

Kap60HOBI)IMI/I KHUCJIOTaMHU.

[Tonyyenue cnupToB U3
MpeACIbHBIX U
HEMpeAeNbHBIX YIIIEBOJI0-
poaoB. [IpombIlLIEHHBI
CHHTE3 METaHOJIa.
[IpuMeHeHne criupToB.
OTHICHTIINKOJb U
TJIMLEPUH KaK
MIPEICTaBUTENH
MHOT'O2TOMHBIX CIIUPTOB.
OC00EHHOCTH UX XUMH-
YEeCKHUX CBOMCTB,
MPaKTUYECKOe

YMeHue aiekBaTHO
UCII0JIb30BATh PEYb
TS TTTAaHUPOBAHUS U
peryJisiiiuu CBOei
JIeATEIIbHOCTU

Pabota c yueOHUKOM,
TadJIMaMu

OpoHTaTBHBIN
KOHTPOJIb

CocTaBsTh M1aH
peLIeHHS TPOOIIEMBI.
Paboras no nnany,
CBEPATH CBOU
JICHUCTBHSA C LICIIBIO U,
pU HEOOXOIMMOCTH,
HCIIPABIIATH OIIUOKN
CaMOCTOSITEIILHO

Pabora co cxemamu,
TabauIamMu

Coo01enue 1o
TEME

NunuBuyanbHbIi
KOHTPOJIb

YMeHue BhIICATh
IJIaBHOE B TEKCTE,
CTPYKTYPHUPOBATh
yueOHbII MaTepua

Pabota B mapax

NunuBunyansHbIi
U TPYIIIOBOM
KOHTPOJIb

dopMupoBaHue
OCO3HAHHOTO U
TO00pOKENATETHHOTO

OTHOIICHUA K MHCHHIO

JPYroro 4esioBeKa.

Pabora ¢ pucyHnkamu,
cxemamH, npubopamu

Coo01enue 1o
TEME




KoMOMHMpOBaHHBIN | IPUMEHEHHE.
52\5 4 men Denonsr. Genolr. ®denou, ero pusndeckue | YMEHUE BBIICIATh Pabota ¢ yueOHUKOM, NuauBunyanbHbIN
- Crpoenue, CBOM-CTBA U MOJIYYEHHE. | TJIABHOE B TEKCTE, JEMOHCTD. KOHTPOJIb
buznueckue u KucnotHele cBoiCcTBa. CTPYKTYypUPOBAThH
XUMUYECKHE B3auMHoe Bnusinue yueOHBII MaTepuan
CBOICTBA. YPOK aTOMOB U Ipymi B
M3Yy4YEHUsI HOBOTO MOJIEKYJIaX OPTraHUYEeCKUX
Marepuaia BEIIECTB.
53\6 4 men Denoinpl. PeHoI. ITonukonaeHcamnus CocTaBiIdTh ILUIaH PaGora ¢ pucynkamu, | MccrienoBanue Ilemarornueckoe
SHEB Crpoenue, ¢denomna ¢ penieHus: mpoOJeMbl. | cxeMaMH, MPUOopaMu | cocTaBa Ha0II0IcHUE,
buznueckue u dbopMabaeTHAOM. Paboras no mnany, 1acTMacc WHUBUIYaIIbHBII
XUMUYECKHE KauectBennas peaxius Ha | CBEpSITh CBOU BOJIOKOH Y TPYIIIOBOM
CBOMCTBA ¢denomn. [Ipumenenue JIEUCTBUS C LICJBIO U, KOHTpPOJIb
KomOunupoBanusiii | perona. Kmaccupukanus | mpu HEOOXOIUMOCTH,
(dheHoIoB. HCIIPABJIATH OIIMOKH
DnekrpoduibHOE CaMOCTOSITENILHO
3aMelieHre B 0EH30JIbHOM
KOJIbLIE.
54\7 |4 uen [Tpumenenue denona.| [lpumenenue dopmupoBaHue Pa6ora co cxemamu, @OpoHTANBHBIH
- O ——— MPOU3BOIHBIX (heHOIA. OCO3HAHHOTO U TabIuIamMu KOHTPOJIb
JIOOPOKENATETLHOTO
OTHOILIEHUSI K MHEHUIO
JIPyroro 4eioBeKa.
55\8 | 5Hen [TpakTudeckas pa- [TpaBuna paboTsI B CocTaBnATh MIaH Pabota c pucynkamu, | UccnenoBanue ®poHTaTBHBII
SHEB 6ota Ne3 mo Teme naboparo-pun. [IpaBuna | pemenus mpoOIeMbl. | cXxeMaMH, PUOOpaMH | BBITAHHBIX KOHTPOJTb
«CrupThl ¥ heHOITB).| 0€30MaCHOCTH Pabotas o nnany, BEIIECTB

YpoK-IIpaKTUKYM

CBEPSTH CBOU
JICMICTBUSA C 1IEIBIO H,




pU HEOOXOTUMOCTH,
UCIIPABIIATH OIMIUOKU
CaMOCTOSITEIILHO

56\9 5 Hen AJBIEeTUIbI: Anbaernabl. CTpoeHue CocTaBiITh IUIaH PaGora B mapax Peximama NuauBunyanbHbIN
SHEB KJIacCU(pUKALS, (GyHKIMO-HAIBHAS TPYIINA,| PEIICHUS TPOOJIEMBI. BEIIECTBA KOHTPOJIb
u3oMepus, e€ aexTpoHHOe cTpoeHue. | Paboras o minany,
HOMEHKJIaTypa. I'omonoruyecknii psm. CBEPATH CBOU
Crtpoenue monekyn, | Homenknatypa. Ctpoenue | A€HCTBHS C LENbIO U,
¢duznueckue KETOHOB. IpH HEOOXOTUMOCTH,
CBOIICTBa. UCIPABIIATH OIIUOKU
KomOunnpoBaHHbIN CaMOCTOSITENILHO.
57\10 | 5 men AJIBIETUIBL: VYMenue CTpouTh PaGora co cxemamu, ®poHTaIbHBIH
SHEB KI1acCH(UKALHS, JIOTUYECKOE TabIuaMu KOHTPOJIb
n30Mepus, paccyxaeHue,
HOMEHKJIaTypa. BKJTFO9AIOMICC
Crpoenue Mozexy, YCTaHOBJICHHC
(busnueckue IIPHYHHHO- 5
CBOMCTRA. CJIEICTBEHHBIX CBSI3eH
KomOuaMpoBaHHBIN
58\11 | 1 Hen XUMHUYECKHUE CBOMCTBA YMeHue BbIACIATH PaGora ¢ yueOHUKOM, Ilegarornueckoe
dben aJbJACTUIOB: OKUCIIEHUE, | TJIABHOE B TEKCTE, TabIuIaMu HabJIt0/1eHue, }
XMIUecKie MPUCOE-TUHEHHE. CTPYKTYpPUPOBaTh WHUBUIYaIbHBIN
CBOMCTBA OcoOeHHoCTH peakuit yueOHBII MaTepua U TPYIIOBOM
ATbIeTHJIOB. OKHCIIEHUS KETOHOB. KOHTPOJTb
KoMGUHHpOBAHHDIH | [10TYIEHUE TBIETHIOB H

KeTOHOB. [IpuMeneHue
MYpPaBBUHOTO U YKCYCHOTO
anbpaerua0B. AleTOH —




BOKHEHIINI MPEJICTaBU-
TeJIb KETOHOB, €r0

IPAaKTUYECKOe
[10JIb30BaHHUE.
50\12 | 1 Hen KaueCTBOHHbIC Peakuus «cepebpsiHoro [Iporuo3upoBath Pabota c pucynkamu, OpoHTaTBHBIN
(bes peaKii Ha 3epKaja», OKHCIEHUE XMMHUYECKHE CBOICTBA | cxemMaMu, prudopaMu KOHTPOIIb, }
P rugpokcuaa menu (II) npu | BemecTBa Ha OCHOBE WH/IMBUTyaJIbHbIN
., | HarpeBaHuU. OKHUCIIEHUE | UX CTPOCHUS KOHTPOJIb
KomOuHMpoBaHHbIN
OeH3aJIbJIer/1a Ha BO3/1yX€
60\13 | 1 Hen [TpaBuiia paboThl B YMeHue cTpouThb Pa6ora c pucynkamu, | UccienoBanue | @poHTaNbHbII
(en IIpaxTiyeckas nabopato-puu. [IpaBuna | moruueckoe cXeMaMu, IpudopamMu | BbIIAHHBIX KOHTpPOJIb
pabora Ned 110 TeMe | GesonachocTu paccyxeHue, BEILIECTB
«Anbaeruas u BKJTIOUAIOIIIEE
KCTOHBD. YCTaHOBJICHHE
VpOK-TIPaKTUKYM. HpUIHHHO- 5
CJIEZICTBEHHBIX CBSI3€i
61\14 | 2 Hen Xumunueckue ypaBHeHust | YMenue o0o0mare u | Pabora ¢ kapToukamu- @pOoHTaIBHBII
dben CucremaTuzauus U | Ha CBOMCTBA BEILIECTB CHUCTEMaTU3UPOBATh | 3aJJaHUSIMU KOHTPOJIb
00o011eHne 3HaHUH O | TaHHBIX KJIaccoB, PelieHne cBeneHus,
cnupTax, peHonax u | pacueTHbIX U MOJIyYEHHBIE O
KapOOHMITbHBIX HKCIIEPUMEHTATbHBIX KJaccax
COEIMHEHUSX 3aja4 KHCIIOPOJICOIEPIKALIUX
COETMHEHU N
62\15 | 2 Hen Xumunueckue ypaBHeHust | YMenue o0o0mare u | Pabora ¢ kapToukamu- @OpoHTANBHBIN
des CucremaTuzanus U | Ha CBOMCTBA BEILIECTB CHUCTEMaTU3UPOBATh | 3aJJaHUSAMU KOHTPOJIb
00o011eHne 3HaHUH O | TaHHBIX KJIacCOB, Pelenne cBeneHus,
cnupTax, peHosax U | pacueTHBIX U MIOJIyYEHHBIE O
KapOOHUIIbHBIX AKCIIEPUMEHTAIbHBIX KJ1accax
COEJIMHEHUSIX 3aj1au KHCIIOPOJICOIEPKALIUX

COeIMHEHUH




63\16 | 2 Hex KoHnTtposnbhas padota NHnuBuyanbHbIH
deBp Ne 3 o Teme KOHTPOJIb
«CnupTtsl, heHoIbI,
KapOOHUIIbHBIE
COCTMHEHUS».
Ypok yuera u
KOHTPOJISI 3HAHUU
64\17 | 3 Hen Kap6oHoBsie Crpoenue kapOOHOBBIX dopmupoBaHue PaGora c NuauBuayanbHbIT
dbesp KHUCJIOTBI: CTPOEHUE, | KUCIOT. DJIEKTPOHHOE OCO3HAHHOTI'O U uH(GOPMaIMOHHBIMU U TPYIIIOBOMA
KJIaCCU(pUKALIUS, CTpoeHHe KapOOKCHIILHOM | JOOPOKENIaTENIbHOTO | pecypcamu, paboTa ¢ KOHTPOJIb
HOMEHKJIATypa. rpymIbl, OObSICHEHNE OTHONICHUS K MHEHUIO | TaOJUIIEH, YIeOHUKOM
dusnyueckue MTOJABUKHOCTH JIPYTOro 4enoBeKa.
CBOMCTBA BOJIOPOJHOTO aTOMa.
MPEAETbHBIX OCHOBHOCTH KHCJIOT.
OJIHOOCHOBHBIX ['omonorunueckuii psa
KapOOHOBBIX KUCIIOT. | MPEACIBHBIX OJTHO-
Vpok uzyuenus OCHOBHBIX KHCIIOT.
HOBOT'O MaTepualia XUMHYECKHE CBONCTBA:
B3aUMOJICHCTBUE C
65\18 | 3 Hen HeKoTOpsIMH MeTasnamu, | COCTaBIATh IIIaH Pabora co cxemamu, | Coobmenue no | @poHTaIbHBIN
(beBp LIEJI0-4aMHU, CITUPTAMH. pemicHuAd HpO6J’I€MBI. Ta6J'II/II_[aMI/I TEMC KOHTPOJIb
XUMHIECKHE U3menenue cuiibl kucyior | Pabotas 1o miany,
CBOMCTBA 0JI BIUSIHUEM CBCPATH CBOU
KapOOHOBBIX KUCIOT. | 4o\ iecryreneii B yrieosio-| ACHCTBUS C LEbIO 1,
KOM6I/IHHp0BaHHHﬁ POIHOM paauKae. P HEOOXOIUMOCTH,
OcobeduocTu Mypa- HCIIPABJIAATH OLINOKHU
BbUHOU KHUCJIOTHL. CaMOCTOATCIIBHO.
[Tonyyenue kucnot
66\19 | 3 Hen XUMUYECKHe OKHMCJICHUCM aJIbJICTUJIOB, | [IporHo3upoBaTh PaGora ¢ xaproukamu- OpoHTATBHBIN
dbesp CBOMCTRA CIIMPTOB, PCACIBbHBIX XUMHYSCKHE CBOMCTBA | 3aJJaHUSIMHU KOHTPOJIb

KapOOHOBBIX KUCIIOT.

YIJIEBO-I0POIOB.
Baxwneimue npencra-

BC€IICCTBA HA OCHOBC




KomOuHMpoBaHHbIN

BUTCIIN Kap6OHOBBIX KH-
CJIOT.

UX CTPOEHUs

67\20 | 4 Hen CrnoxxHble 3(hUpPBI: CtpoeHue CII0KHBIX Ymenue Pabora ¢ TekcToM, Pexnama WNHnuBuayanbHbIM
(s MOJTy4YCHHE, s¢upoB. HomeHnkiiatypa | aHaau3upoBarth, CpaBHEHHE BeIeCTBA KOHTPOJIb
CTpOCHHUE, CIIOXHBIX 3(pHUPOB. CpPaBHHBATb,
HOMEHKJIaTypa, [TpakTrueckoe KJIaCCU(UIIUPOBATH U
busnueckue u HCII0JIb30BaHue 3PUPOB. | 0000mAaTh HakTel U
XUMHUYECKHE ABJICHUS. BBISABIATD
CBOWCTBA. MIPUYMHBI U CIICJICTBUS
KomOuHupoBaHHbIN TPOCTBIX ABICHUH
68\21 | 4 men CnoxHbIe d(HpHIL: OOpaTUMOCTh peaKIuu YmMenue Pabota c TekcTom, Pexnama NuauBuayanbHbIN
(s MOJTyYeHHE, stepudukanyu. ['uaponu3 | aHaIu3upoBaTh, CpaBHECHHE BEIIIECTBA KOHTPOJIb
CTpOEHHUE, CIIOXKHBIX 3(pHUPOB. CPaBHMBATb,
HOMEHKJIATypa, PaBHOBecue peaknuu KJIACCU(PUITUPOBATH U
buzndeckue u TepUDUKAIIHH.. 00001maTh GakThl U
XUMHUYECKHEC SIBIICHUSI. BBISBIIATH
CBOIICTBA. MIPUYUHBI U CIEJICTBUS
KomOuHMpoBaHHBIN TPOCTBIX ABICHHH
69\22 | 4 Hen o [TpaBuna paboTsl B VYMeHue ctpouts Pabora ¢ pucynkamu, | UccnenoBanue | Ilenarornueckoe
paxTircckas pa- nabopatopuu. [IpaBuna JIOTUYECKOe cXeMaMu, TpuOopaMu | BbIIAHHBIX Ha0JII0IcHUE,
des 6ota Ne5 o Teme y
0e3omacHOCTH paccyxaeHue, BEIIICCTB WHVUBUIYaIbHbII
«KapboHoBbIe BKJIIOUAIOIIEe Y TPYIIIOBOM
KHUCIIOTBI. YCTaHOBJICHHE KOHTPOJIb
YPOK-IIPaKTUKYM. TPUHHHHO .
CIICJICTBEHHBIX CBSI3EH
70\23 | 1 Hen Kupsr. CoctaB u JKuphI Kak CIIOKHBIE YMenwue crnymarb Pabora c NHnuBuyansHbIM
MapT CTpOEHHUE MOJIEKYN. | 3pupsl rHiIepuHa U YUUTENs U OTBEYaTh Ha| MH()OPMAIIMOHHBIMU U TPYIIIOBOMA
duznyeckue u KapOOHOBBIX KHCIIOT. BOIIPOCHL, 00CY)KIaTh | pecypcamu, paboTa ¢ KOHTPOJIb

XUMHUYECKHUE
cBOMCTBa. MpUI1a 1

Kups! B mpupoze, ux
cBoiicTBa. [IpeBpaiienue

BOIIPOCHI CO
CBEPCTHUKAaMH,

Tabnuuel, yaeOHUKOM




CMC.
KoMOnHUpOBaHHBII

YKUPOB IMHUIIHA B OPTaHU3ME.
I'mpoponus u
TUJPUPOBAHUE KUPOB B
TEXHHKE, MPOLYKTHI

aJIeKBaTHO
HCII0JIb30BaTh PEYb
JUIS1 TUTAHUPOBAHUSL U
peryJisiiiuu CBOei

nepepadoTKU )KUPOB. JeSITEIIbBHOCTH
MBUIO KaK COJIb BBICIIMX
71\24 | 1 Hen Kupsr. CoctaB u KapOO-HOBBIX KHCIIOT, ero | Y MEHHE Pabota co cxemamu, WNHnuBuayanbHbIif
MapT CTPOEHME MOJIEKYIL. | MOrOIIee JCHCTRHE. AHAJIN3UPOBATH, TabIuIaMu U TPYIIIOBOU
duznyeckue u CpaBHMBATb, KOHTpPOJIb
XUMHUYECKHE KJaccu(uuupoBaTh U
cBoricTBa. Mbuia u 000011aTh (aKThl U
CMC. sIBJICHUS. BBIABIATD
KomOunupoBaHHbIiH IIPUYMHBI U CIIEJICTBUS
MPOCTBIX SIBJICHUI
72\25 | 1 Hep O06001wenue u dpoHTaIbHBIH
MapT CHCTEMATH3ALNA KOHTPOJIb
3HaHUN 110 TeMe
«KapboHoBbIe
KUCTO0ThI. ClI0KHbBIE
a¢upsl. Kupbi».
73\26 | 2 Hen KonrposasHas pabora WuauBuyaibHbIH
MapT Ne 4 o Teme KOHTpPOJIb
«KapboHoBbIe
KHCIIOTBI U UX
IIPOU3BOJHBIE
Tema 5. YrueBoasnl (9 yacos)
74\1 | 2 Hen VYraeBogsl, ux coctas| Kinaccudukarms ®opMupoBaHue Pabota ¢ TekcTom, Coobmenne no | @poHTaIBHBIN
MapT U KJIacCU(pUKAIIHSL. yraeBooB. dusnueckre | 0CO3HaHHOTO U CpaBHEHHE TeMe KOHTPOJIb
CBOWCTBA, HAXOXKJIEHHE B | TOOPOKENATEIBHOTO

YpoK uzydeHus




HOBOI'O MaTcpuraia

IPUPOJE, CTPOCHUE

OTHOIICHHA K MHCHHIO
APpYroro 4CjI0oBCKa.

75\2 2 "Hen MoHocaxapusl. I'mroko3a kak BaxxkHenmui | CocTaBiaATh INIaH PaboTta co cxemamu, NuauBunyanbHbIN
Mapt ['exco3sl. I 7110K03a U | mpeacTaBUTEL pelieHus npodsieMbl. | TabiuuaMu KOHTPOJIb
bpyxTO3a. MoHocaxapuaoB. duznye- | Paboras no niany,
KomMOuHMpoBaHHBINH | CKHE CBOMCTBA, HAXO0XK- CBEpSAThH CBOU
JICHHUE B IIPUPOJE, JIeMCTBUSA C LENbIO U,
CTPOCHHUE, XMM. CBOWCTBA: | IPU HEOOXOIUMOCTH,
B3aUMOJICHCTBHE C UCIPABIISITh OLIUOKH
I'MJIPOKCH/IaMU METAJIJIOB, | CAMOCTOSTEIBHO.
pEaKIMU OKHCICHHUS,
76\3 | 3Hem | MonocaxapuusL. BOCCTA-HOBJICHMUA, YwMenne opranusosars | Pa6ora ¢ DpoHTaIbHBII
va Texcosbl. [Toko3a 1 OpoXeHHUs, IPUMEHE-HHE. | priroHeHHe 3a1aHMil uH(GOPMaIMOHHBIMU KOHTPOJIb
pT DpyKTO32a KaK U30MEP
bpyKTO3a. YUUTENS COTJIACHO pecypcamu,
KoMOHHHpOBaHHBIN [THOKO3I. YCTaHOBJICHHBIM
IpaBujiaM paboThI B
KabuHeTe
77\4 | 3 Hen Jlicaxapubl. Caxapo3za. ®usznuec-kue | PazButue HaBBIKOB Pabora ¢ WnnuBuyabHbIH
MapT Baskueiie CBOHCTBA, HAXOXK/ICHUE B | CAMOOLICHKH M UH(POPMALMOHHBIMU KOHTPOJITh
[peCTaBUTeNH] IPUPOJIe, XUM. CBOMCTBA. | caMOaHau3a. pecypcamu,
78\5 | 3 Hen ITonucaxapuael. Kpaxmain. Ctpoenune YMeHHUe BbIIACIATh Pabora ¢ Ilenarornyeckoe
MapT Kpaxman. [lennronosal Monexkysbl. XUMHUYECKHE | TJIABHOE B TEKCTE, MH(}OPMALIMOHHBIMU HabJIt0/1eHue,
cBoiicTBa. [IpuMe-HeHUe. | CTPYKTYpHUPOBATh pecypcamu, VH/IMBU/TyaJIbHBIN
[enmrono3a. CtpoeHue yueOHbII MaTepua U TPYIIOBOM
MOJIEKYJIbl. XUMUYECKHE KOHTPOJIb
CBOM-CTBa, IPUMEHEHUE.
[Tonsitre 06 uckyc-
796 | lwen |y, HCAXAPHITBL. E;ilej:;’;xazgf;’:;;:;a DopMHUPOBAHHE PaGora ¢ Tabmuuen, ®poHTAIBHEIN
ap Kpaxwa. Lenmonosa & OCO3HAHHOTO U y4eOHUKOM KOHTPOJITb

TO00pOKENATETHHOTO




OTHOUICHUS] K MHEHHUIO
JPYTOro 4eJI0BeKa.

80\7 | 1wHen [IpakTuueckas pa- [IpaBuna paGoTsl B Pa3BuTHe HaBBHIKOB PaGora co cxemamu, | MccienoBanue ®poHTaTBHBIN
anp 6ota Ne6 mo Teme naboparopuu. [IpaBuna CaMOOIEHKHU U TabIMIaMu BBIJIAHHBIX KOHTPOJIb
Oe3omacHoCTH camMoaHaIu3a. BEIIECTB
«YTIIEeBOABD.
VY POK-TIPaKTUKYM.
81\8 | 1 men YMmeHue Pa6ora no kaproukam WNunuBunyanbHbli
anp AHATM3UPOBATH, KOHTPOJIb
CPaBHMBATb,
Cucremaruzanus u
. KJaccu(UIMpoBaTh U
000011IeH1Ee 3HAHUI
00001maTh pakTel U
1o TeMe «YTIIEBOABI»
SIBIICHUSI. BBISIBIIATH
MIPUYUHBI U CIEJICTBUS
MPOCTHIX SIBJICHUIA
82\9 | 2wHen [IpakTuueckas pa- [TpaBuna paboThl B UccnenoBanue @pOoHTaTBHBII
anp 6ota No7 mo Teme nabopatopuu. [IpaBuna BBIJITAHHBIX KOHTPOJIb
0e301acHOCTH BEIIECTB
«Unentudukanus
OpPTaHWYECKHUX CO-
e IUHEHUI)
Tema 6. Azorconep:xamue coenuHenus (10 yacon)
83\1 |2mHen AwmwuHbl: ctpoerne, | CTpoeHHE aMHHOB. Ywmenwne oprann3oBath | PaGora ¢ Pexnama ®poHTaTBHBII
anp KIacCupUKaIus, AMuHOTpYyTIa, ee BBHITIOJTHEHHE 3a/1aHuil | UHQOPMAIIMOHHBIMU | BEIIECTBA KOHTPOJIb
HOMEHKJIATypa, AIIEKTPOHHOE CTPOEHHE. | YUUTENS COTJIaCHO pecypcamu, pabota ¢
[IOJIyYECHHE. AMUHBI KaK YCTaHOBJICHHBIM Tabnuuel, yaeOHUKOM
duznyeckue u OpraHHYECKHUE OCHO- npaBUiIaM padOTHI B
XUMHUYECKHE BaHUsl, B3aUMOJICHCTBHE




CBOICTBA. YPOK
HU3YUCHUSA HOBOT'O
MaTepuaia

C BOJIOM U KUCJIIOTaMHU.
AHWIIUH, €r0 CTPOCHHUE,
MIPUYHHBI OCJIA0ICHUS
OCHOBHBIX CBOWCTB B

KaOuHere

84\2 | 2mHen AMMUHBI: CTPOCHHE, | CPABHCHHH C aMHHAMH Pa3BuTre HaBBHIKOB Pabora co cxemamu, WNHnuBuayanbHbIM
arp KJ'IaCCI/I(bI/IKaL[I/Iﬁ, IpeaeIbHOrO psaa. CaMOOILICHKH 1 Ta6JII/IL[aMI/I KOHTPOJIb
HOMEHKIIATypa, [Tonydyenue aHunvHa U3 | CaMOaHaIM3a.
TIOJTydYeHHeE. HUTpoOEH301a (peakus
duznuecKue u 3uHUHA), 3HAYCHHUE B
XUMUYECKHE Pa3BUTUU OPTraHUYECKOTO
CBOMCTBA. CHHTE3a.
KomOunnpoBaHHbIN
85\3 3 Hen AMUHOKHCIIOTBI: CocraB u cTpoeHue DopMHUpOBaHUE Pabora ¢ TekctoM Coo01ienue 1o NunuBunyanbHbIi
anp COCTAB U CTPOCHHE MOJIEKYJI aMUHOKHCJIOT. | OCO3HAHHOTO U TeMe Y TPYIIIOBOM
monekyn. ColictBa | M3oMepusi aMUHOKHCIIOT. | JOOPOKENATEIbLHOTO KOHTPOJIb
AMUHOKHCIIOT, UX JIBOMICTBEHHOCTH OTHONICHHSI K MHCHHUIO
HOMEHKJIaTypa, KHCIIOTHO-OCHOBHBIX JIPYroro 4eoBeKa.
[Tonyuenue CBOWMCTB aMHUHOKHUCJIOT U
AMUHOKHCIIOT ee MPUYHHBI.
. | B3aumoneiicterue
KomOuaMpoBaHHBIN
AMUHOKHCIIOT C
86\4 |3 men OCHOBAHMAMH. CoCTaBIsITh MIaH PaGora co cxemamu, DpoHTATBHBIN
AMHMHOKHCIIOTBI Bsanmoneii-ctue peleHus npooieMsl. | TabaUIaMu KOHTPOJIb
alp AMHHOKHCIIOT C KHCJIO-

COCTaB U CTPOCHHE
MmoJiekyi. CBolicTBa
AMUHOKHCIIOT, UX
HOMEHKJIATypa.
[Tony-uenue
AMUHOKHCIIOT

KomOuHmpoBaHHbIH

Tamu, oOpa3oBaHue
CJIOKHBIX 3(pUPOB.
Ob6pa3zoBaHue BHYTpU-
MOJIEKYJIIPHBIX COJIEH.
Peaknus
MOJINKOHACHCALIUN
AMUHOKHC-JIOT.
CHUHTETHYECKHE BOJIOKHA.

Pabotas o niany,
CBEPSITh CBOU JICUCTBUSA
C LIENIBIO U, TIpU
HEOOXOINMOCTH,
UCTIPABIISITh OIIUOKH
CaMOCTOSITENIBHO.




buonornueckas PpOJib
AMHMHOKHUC-JIOT.

IIpumeHeHune
AMUHOKHCIIOT
87\5 | 3 Hen benkun kax benku kak npupoaHsle | YMeHue PaGora B rpynmax Peknama WuauBuayanbHbIN
anp MPUPOJIHBIE OuonoIUMEpBHI. AHAJIN3UPOBATH, BELIECTBA KOHTPOJIb
OMOIIOJIMEDBI. [lenTuaHas cBA3b. CpaBHMBATb,
Bbuonoruueckue [Tentuasl. benku. KJaccu(puuupoBaTh U
(GyHKIIUN OEIKOB. [lepBuuHas, BTopu4Has u| 0000maTh GaxkTsl U
3HayeHue OeNKOoB. TPETUYHAsl CTPYKTYPBI ABIICHUS. BBISABIATD
KomOunupoBaHHbiii | OEIKOB. IIPUYMHBI U CIIEJICTBUS
MPOCTBIX SIBJICHUI
88\6 4 men benku kak XUMHUYECKHUE CBOMCTBA YMmenue Pabota B rpynmnax Pexnama NunuBunyanbHbIi
anp IPUPOJIHBIE OEJIKOB: TOpPEHHUE, AHAJIU3UPOBATH, BelIeCTBa KOHTPOJIb
OMONOIMMEDBHI. JIeHaTypalus, THIPOJIN3, | CPAaBHUBATD,
buonoruueckue Ka4eCTBEHHBIC PEaKIUy. | KIacCH(PUIMPOBATH U
(byHKIHU OENKOB. buonornueckune 0000m1aTh (akTel U
3HaueHue OeIKOB. (GYHKIMM U 3HAYCHHE SIBJICHUSI. BBISBIATH
KomOuHupoBanHbIii | 6€TKOB. IIPUYMHBI U CIEIACTBUS
IIPOCTBIX SIBJICHUN
89\7 | 4wuen OOuwii nian cTpoeHust | YMeHue ciymarh Pabota ¢ TekcTom, Ilegarornueckoe
ap i}I]KHeHHOBHe KACT0™ yykimeoruos. TIoHsITHE 0| yauTeNs W OTBEYATh HA CpaBHEHHUE HabJIt0/1eHue, §
) . | MMpUMHUANHOBBIX U BOIPOCHI, 00CYk/1aTh VH/IMBU/TyaJIbHBIN
KoMOHHHpOBAHHEH MIYPUHOBBIX OCHOBAHUSX. | BOIIPOCHI CO U TPYIIOBOM
IlepBuuHasi, BTOpU4HAs U| CBEPCTHUKAMH, KOHTPOJIb
TPETUYHAs! CTPYKTYpPHI aJIeKBaTHO

mouekynsl JTHK.
buonornueckas posib
JIHK u PHK.

UCIIOJIb30BaTh PeUb IS
TJIAHUPOBAHUS U
perysisiuuu cBoen
JIeATETbHOCTH




90\8 |4 Hen [IpaBuna paGoTsI B YMeHue cTpouTh Pabora co cxemamu, | MccienoBanue ®poHTaTBHBII
anp IIpaxTiieckas pabo- naboparo-puu. [IpaBuna | noruueckoe TabIMIaMu BBIJIJAHHBIX KOHTPOJIb
Ta Ne§ 110 Teme 0e30macHOCTH paccykzieHue, BEIECTB
«AMuHbI. AMUHO- BKJTIOUAIOIIIEE
KUCTOTHI. benkuy. YCTAHOBJICHUE
Y pOoK-TIpaKkTUKyM HIPUIHHHO-
CJIE/ICTBEHHBIX CBSI3eH
91\9 5 Hen CHcTeMaTH3aIMs 1 Habmonenue,
arnp 0000111eHIE 3HAHU M HHIUBUAYaJIbHBIN
O YIJIEBOJIaM U U IrpynioBoun
a30TCOAEPKALNM KOHTPOJIb
COEIUHEHUSIM
92\10 | 5 men KonrposabHas pabora WuauBuyaibHbIH
anp Neo 5 mo Temam KOHTpPOJIb
«YTIEeBOIABDY U
«A3oTconepxaniie
COEIUHEHUS.
Ypok yuera u
KOHTPOJISI 3HAaHUU
Tema 7. Bnosorn4yeckn akTuBHbIE OPraHMYeCKUe coeIMHeHHs (5 4acoB)
93\l |5mHen Butamunsl. [Tonsitue o BuTamuuax. | @opMupoBaHue Pabota c TexcTom, Coobmenue o | [legarorunueckoe
o KomOuampoBanusii | Mx knaccudukanus u OCO3HAHHOT'O U CPaBHEHHE TeMe Habmro1eHue,
94\2 | 2 Hen DepMEHTHI. [Tonsitue o pepmentax | CocTaBiATh IJIaH Pabora co cxemamu, | HMccnenoBanue @pOoHTAIBHBII
) KoMOuHMpOBaHHBINA | KaK O OMOJIOTHUYECKUX pelIeHus: IpoOJIEMBI. TabIuIaMu BBIJTAHHBIX KOHTPOJIb
95\3 |2 Hen ['opMmoHBI. [TonsiTve o ropMOHax Kak| YMeHue Pabota c TexcTom, Coobmenne nmo | UuauBuyanbHbINA
o KoMOuHMpOBaHHBIA | OMOJIOTMYECKU aKTUBHBIX | aHAIU3UPOBATH, CPaBHEHHE TeMe KOHTDPOJIb




964 | 2 Hen ITonsitue o nekapcrBax | CocTaBisATh MJIaH Pabota co cxemamu, dpoHTaTBHBII
st KakK penieHus: mIpoOIEMBI. TabauIamMu KOHTPOJIb
JlekapeTsa. XUMHUOTEpaneBTHIeckux | Paboras mo miany,
KomOuuupoBaupii | PeNaparax. ['pynmerl CBEpSATH CBOU JEHCTBUS
JIEKApCTB: CylIb(haMUIbl, | C IENbIO U, IPH
QHTUOMOTHKH, aCIUPUH. | HEOOXOAUMOCTH,
be3omacHbie crrocoObl HCIIPaBJIATH OMIMOKH
MIPUMEHEHUS, CaMOCTOSTEIIBHO.
JIEKapCTBEHHBIC (DOPMBI.
97\5 |3 Hmen TlexapcTsa. MexaHu3M JIeHCTBUS YMeHue cinyuarb PaGora co cxemamu, | 3amuta npoekToB| HAMBUAYaIbHbBIN
Mast KOM6I/IHI/Ip0BaHHBII71 HEKOTOPBIX YUUTCIIA U OTBCYATh HA Ta6J'II/II_IaMI/I U I'pyHIioBou
HeKapCTBCHHBIX BOIIPOCHI, 06CY)KI[aTI> KOHTpOJH)
MpernaparoB, CTpoeHue | BOIPOCHI CO
MOJIEKYJI,. AHTHOMOTHKH,| CBEPCTHUKAMH,
Hx KnaccmbHKauHﬂ 1o AICKBATHO
CTPOCHUIO, TUILY U HCIIOJIb30BaTh pCYb IJIA
CIIEKTPY JEUCTBUS. ITaHUPOBAHHA U
pErysLuu CBOeH
JIeSITeIIbHOCTHU
O06001enune u cucteMaTusarus (5 4acoB)
98\1 3 Hen Hrorosas WNHnuBuayanbHbIM
Mast KOHTpOJIbHAs paboTa KOHTPOJIb
(Ne 6) 3a kypc xumMun
10 kmacca
99\2 3 Hen 06001IerNe 1 VYMeHue Pabora ¢ 3amura npoekToB| @POHTAIBHBII
Mast CHCTEeMATH3AIHS aHaJIM3UPOBATh, MH(OPMAIIMOHHBIMU KOHTPOJTb
NpoiiIeHHOTO CpaBHUBATb, pecypcamu, pabora ¢
Marepuana. Yok KJaccu(uIupoBaTh U | TaOnHIeH, yaeOHUKOM
KOMILIEKCHOTO 000011aTh (paKThl U

MMPUMCHCHU A 3HAHUU

sIBJICHUS. BBISBIATD
MPUYUHBI U CIICACTBUS




IIPOCTHIX SIBJICHUU
100\3 | 4 nen YMeHue ciymarb Pabora co cxemamu, OpoHTANBHBIN
vast yuuTeNs U OTBeYaTh Ha | TaOIUIIaMU KOHTPOJITb
O6o006menne u BOIIPOCHI, 00CYXKIaTh
cucTeMaTu3anus BOIIPOCHI CO
IIPOUJIEHHOT'O CBEPCTHUKAMU,
marepuaia. Y pok aJIeKBaTHO
KOMILJIEKCHOT'O UCTIOJIb30BaTh peyb IS
NPUMEHEHUS 3HAHUH IUTAHUPOBAHUS U
peryJisiiiuy CBOei
JeSITeTbHOCTH
101\ | 4 men O60061eHne u O6061enHne u PaGora B rpynmax OpoHTANBHBIN
st cHCTeMaTH3aluA cHCTeMaTH3aluA KOHTPOJITb
PO IEHHOTO PO IEHHOTO
Marepuaina. Y pok Marepuaia. Y pok
KOMILJIEKCHOTO KOMIUIEKCHOTO
IIPUMEHEHHUs] 3HAaHUHI IIPUMEHEHHUs] 3HAaHUHI
102\5 | 4 nen 3aKIIIOYUTEIbHBIN YMmenue opranuzoBars | Pabota B rpymnmax @®poHTaJIBHBIN
st YpPOK BBINOJIHEHHUE 33 JaHUH KOHTPOJITh
YUYHUTEINS COTJIACHO
YCTAHOBJICHHBIM
IpaBuiiaM paboThI B
kabunere. Pa3Burue
HaBBIKOB CAMOOIIEHKH H
camoaHalIu3a

5. IlepeyeHb y4eOHO-METOAUYECKOT0 U MATEPHAJIbHO-TEXHUYECKOr0 o0ecredeHust

YMK yuuress:
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I'a6puensn O.C. [Iporpamma kypca xumun it 8-11 kinaccoB 061ieo0pazoBatenbHbIX yupexaenuil.— M.: poda, 2009 r.

O.C.I'abpuensia, .I.Octpoymos, E.E.OctpoymoBa. Opranndeckasi XuMus B TeCTax, 3aa4ax, ynpaxaeHusx. 10 kimacc: yueOHoe mocodue ams
obmeobpasosar. yupexaenuii. — M.: [lpoga, 2003 r.

M.IO.T'opkoBenko. Xumus. 10 kiace. [loypounsie paspadotku k yueOnukam O.C.I"'abpuensua u np. (M.: Ipoda); JI.C.I'yzes u ap. (M.:
Hpoda); I'.E.Pym3utuca, ®@.I'.®enpamana (M.: [Ipocsemenue). — M.: BAKO, 2006 r.

O.B.KoBasibuykoBa. Yuuch pemiarhb 3aja4yu 1mo xumuu. M., 1999 r.

M.C.I1ak. Anroputmuka npu usydeHuu xumuu. M., 2000 r.

Xumus 10-11 xi.: Yuebnoe nocodue / P.A Jluaun, E.E.SIkumosa, H.A.Botunosa; [lox pen. npod. P.A Jluauna. M.: [Ipoda, 1999 r.
N.I". Xomuenko. Pemenne 3amad no xumuu. M, 2000 .

JI.A.IlBetkoB. Oprannyeckas xumus: yue6. s 10 k. cpen. mk. — M.: [Ipocemenune, 1988

B.A1.Bustopckuii. Bonpocsl, yripakHeHuUs U 337ja4i 110 OpraHU4eCcKol XUMHUU ¢ oTBeTaMu U pemtenusamu. — M.: BJIAZIOC, 1999 r.

10. I1.Caiikc. MexaHu3Mbl peakiuii B opraHndeckoi xumun. — M.: 3narensctBo «Xumusiy», 1971 1.

11. AVl.Apremenko. Oprannyeckasi XuMusi: yue0. JJisl CTY/IGHTOB CPEIHHX criell. yuel. 3aBeqennid. — M.: Beicas mkouna, 1998 r.

12. O.C.I'abpuensn, H. H. Pynos, B. . TonkyHos. «Xumus 10 knace. XumMuueckuil skcepuMeHT B mkoie». Mocksa, «/Ipoday, 2010 r.

YMK o0yuaromerocsi:

1. I'abpuensn O.C. Xumus. 10 knace. [IpodunbHblii ypoBeHs: yued. ams obmeodpaszosat. yupexaenuit / O.C. I'abpuensn, @.H. Mackaes, C.10.
ITonomapes, B.W. Tepenun; nox pen. B.. Tepenuna. — 7-e uzna., nepepad. — M.: Ilpoda, 2010 r.

CD u yueOHbIE CaAlThI

1.

chem.msu.su - Ha caiite ""XumMu4yeckasi Hayka u oopasoBaHue B Poccun": "JjiekTpoHHasi 6ubH0oTEKA MO0 XUMuH'" -

chem.msu.su (paszzmen "Matepuainsi s mkoabHUKOB") 1 "IIIKoNbHOE XMMHIYECKOe 00pa3oBaHue B Poccun: cTaHIapThl, yUeOHHKH,
OJIUMITUA/IbI, K3aMeHBbI" (MaTepHabl U yUUTEIeH U IIKOJIbHUKOB).

hemi.nsu.ru "OcHoBbI XUMHUH'"' - DJIEKTPOHHBII yueOHUK. Internet-usnanue, ncnpasineHHoe u gononHenHoe. Hoocubupek: HI'Y, 2001-
2006. nouent HI'Y A.B. Manyiinos u B.I. PognonoB. nepuoguyeckas cucrema, OTBETHI K 3a7a4aM U Jp.

college.ru - paznmen "OTKpPBITOro KOJUIeAKa" 110 XMMUHU. DJICKTPOHHBIH y4eOHHUK 10 XUMHUH ISl IKOIBHUKOB ¢ CJI-aucka "OTKpbITast XUMUS
2.5" Paznmen Xpecromatus - moadopka KHAT 1 ctareil. On-line TecTupoBanue (HE0OXOAMMa PETUCTPAITUS ).

school-sector.relarn.ru - "Xumus s BCEX" u3 cepun "O0Oyuatomue sHimknoneun”. CaiT coaepKuT TEKCTOBbIC U IpapuYecKrue MaTepHabl
( school-sector.relarn.ru ) pazmemniernsie Bo 2-m uzganuun CDROM "Xuwmus mist BCEX" 1999r




5. 8. alhimik.ru - "Anxumuk" CoBeTbl abuTypreHTy. Yuurearo xumun. CripaBouHUK (04eHb OOJbIIast o00pKa TaOIUI[ U CIIPABOYHBIX
MaTEepUaJIOB).
6. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3nensr: [IpakTika - HIKOJIbHBIC OIBITHI, 3KCIIEPUMEHTBI ¥ MH. JIp.;

KOHTpOJ’ILHO-I/ISMepI/ITeJH)HBIe MaTepuaJabl
COCTaBJICHBI HAa OCHOBC:

1. Bonosuk B.b., Kpyrenkas E./[. Opranuueckasi Xumusi: BOIPOCHI, YIpakKHEHU, 3a71a4M, TecThl. [locooue ms crapmekinaccHukos.- CI16:
CMMHO Ilpecc, 2012 1.

2. Opranuueckas XUMHS B TeCTaX, 3a/1a4yax, ynpaxkHeHnusx. 10 kinacc: yuebHoe nocobue ans obuieodpasoBarenbHbix yupexaenuii / O.C.
I'abpuensu, U.I'. Octpoymos, E.E. OctpoymoBa. — 3-e uza., crepeorun. — M.: JIpoda, 2005 r.

ETD 2010. Xumusa. Tunossie TectoBble 3amanus / FO.H. Mensenes. — M.: U3narensctBo «Jx3amen», 2010 r.

4. EnuHbIi rocyrapcTBeHHBIN dk3ameH 2009. Xumus. Y HUBepCcaIbHBIE MaTepUaITbl i1 ToAroToBku ydamuxcs / @UIN. — M.: MaTennexT-
Hentp, 2009 T.

Cnucok aureparypsbl.

1. [{BetkoB JI.A. Opranndeckas xumus: y4ue0. juist ydamuxcst 10-11 k. oGmeoOpa3osar. 3aBenenuii / JI.A. LlBetkoB. — M.: 'ymanuTap. usa.
uentp BJIAZIOC, 2006 r.
2. O.C.I'abpuensn, N.I'.Octpoymos, E.E.OctpoymoBa. Opranuyeckast XuMHs B TecTax, 3ajadax, ynpaxHeHusx. 10 kiacc: yue0. mocobue s

oOmreobpasosar. yupexaenuit. — M.: [Ipoda, 2003 r.

3. M.IO.T'opkoBenko. Xumus. 10 knacc. [Toypounsie pazpabotku k yueOnukam O.C.I'abpuensna u 1p. (M.: dpoda); JI.C.I'yzes u ap. (M.:
)Ipoq)a) I'.E.Pyn3utuca, ®.I'.®enpamana (M.: [Ipocsemienune). — M.: BAKO, 2006 r.

0O.B.KoBanbuykoBa. Yuuce pemars 3a1a4u 1o xumuu. M., 1999 r.

M.C.ITak. Anropurmuka npu uzydennu xumun. M., 2000 r.

Xumus 10-11 x.: Yuebnoe mocobue / P.A JIugun, E.E. SIxkumosa, H.A.Botunosa; [Tox pen. npod. P.A.Jluauna. M.: [Ipoda, 1999 r.
N.I". Xomuenko. Pemenne 3amau mo xumuu. M, 2000 r.

JI.A.LlBeTkoB. Oprannyeckast xumust: yueonuk st 10 ki1, cpen. mk. — M.: [Ipocsemmenue, 1988r.

B.A1.BuBropckuii. Borpocsl, ynpakHEHHs U 3aa41 110 OpraHUYEeCKON XUMHHU ¢ oTBeTaMu 1 pemenusmu. — M.: BJIAJIOC, 1999 r.
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10. I1.Caiikc. MexaHu3MBbl peakiiiii B opranndeckot xumuu. — M.: 3patensctBo «Xumusi», 1971
11.  A.M.Apremenko. Opranndeckas XuMus: y4eO. JUIsl CTyJICHTOB CPEIHUX criell. yued. 3aBeaenuil. — M.: Beiciias mkomna, 1998 r.
12. O.C.I'abpuensn, H. H. Pynos, B. 1. TonkynoB «Xumust 10 knace. XuMudeckuii SKCIIEpUMEHT B IKosie». Mocksa, «/poday», 2010 .

6. Kpurepuu BbICTAB/IEHHS OLIEHOK.
Pe3ynbrarel 00yueHUs: XUMUHU JOHKHBI COOTBETCTBOBATH OOIIMM 3a/1a4yaM U TPeOOBaHUSM K €r0 YCBOEHHUIO.
PesynpTaThl 00y4eHus OLIEHUBAIOTCA MO MATHOAILHON cucTeme. Ipu oleHKe YUUTHIBAIOTCS CIIEAYIONINE KaYeCTBEHHBIE TTOKA3aTeIH OTBETOB:
riyOorHa (COOTBETCTBHE U3YyYCHHBIM TEOPETHUECKUM 0000IIEHUSIM);
OCO3HAHHOCTbH (COOTBETCTBUE TPEOYEMBIM B IIPOTrPAMME YMEHHSIM MPUMEHSAThH OTYyYSCHHYIO0 HH()OPMALIHIO);
IIOJIHOTA (COOTBETCTBUE 00bEMY MPOTrpaMMbl U HHPOpMaALUU y4eOHUKA);
[Ipu orieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIIECTBEHHBIE U HECYIIIECTBEHHBIE).

Cy1iecTBeHHbIE OLIMOKH CBSA3aHbl C HEJOCTATOYHOM M1yOMHON M OCO3HAHHOCTBIO OTBETA (HalpuMep YUEHUK HEMPaBUIIbHO YKa3al OCHOBHbIE
IIPU3HAKY NOHSTUH, IBJIEHUH, XapaKTepHbIE CBOMCTBA BELIECTBA, CHOPMYIHPOBAII 3aKOH, IIPABUIIO U IIP., UM YUYEHUK HE CMOT IPUMEHUTH
TEOPETUYECKHE 3HAHUS ISl OOBSICHEHUS U IPEJICKAa3aHUsl SIBJICHUH, YCTAaHOBJIEHUS! IPUYMHHO-CIIE/ICTBEHHBIX CBSA3EH U T.I1.).

HecymecTBeHHbIE OIMOKHN ONPEAEIAI0TCS HEMOJHOTOM OTBETa (HallpuMep, YIyIlleHHne U3 BUy KaKoro-Inbo HexapakTepHoro (hakTa Ipu ONUCaHUH
BEIIECTB, NpoueccoB). K HUM MOXHO OTHECTH OTOBOPKH, OITUCKH, JOMYIIIEHHbIE [0 HEBHUMATEIBHOCTHU (HallpUMep Ha JiBa U 0ojiee ypaBHEHUS
peakIuii B TOJTHOM MOHHOM BHJI€ JIOIyIlI€Ha O/Ha OolIMOKa B 0003HAUEHHUH 3apsi/ia HOHA).

OueHka yCTHOIO oTBeTa

OtmeTka «5»:

- OTBET MOJHBIN U MPABUIHHBIA HA OCHOBAHUH W3YYCHHBIX TEOPHUIL;

- MaTepHall U3JI0KEH B ONPEICIICHHON JIOTHYECKOM ITOCIIeIOBATEIbHOCTH, JIATEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTEIIbHBIM.

OtMmeTKa «4»:

- OTBET HOJHBIN U HpaBI/IJIBHBIﬁ Ha OCHOBAHUH U3YUYCHHBIX TCOprI;



- MaTepual U3JI0KEH B OIpe/IeJICHHON JIOTHYECKOM MOCIeI0BaTeIbHOCTH, IPU STOM JIOIYILEHbI IB€ — TPU HECYIIECTBEHHbIE OIINOKH, UCIIPABICHHBIE
10 TPeOOBAHUIO YUUTEIIA.

OrMmeTKa «3»:
- OTBET IOJIHBINA, HO TIPU ATOM JIOIYIIEHA CYIICCTBEHHAs OITMOKA UJIM OTBET HETIOJTHBIN, HECBSI3HBIH.
OtMmeTka «2»:

- [IpHU OTBCTC 06Hapy>1<eH0 HCIMOHMUMAHHUC yHalllUMCA OCHOBHOT'O COACPIKAHUA y‘-IGGHOI‘O HJIM 1ONYIICHBI CYIIICCTBCHHBIC OLHI/I6KI/I, KOTOPBIC yqaumﬁca
HC MOXKCT UCIIPABUTH IIPU HABOAIIMUX BOIIPOCAX YUUTCIIA.

OtMmeTka «1»: OTCYTCTBUC OTBCTA.

Ouenka 3KcnepuMEeHTAJbHbIX YMEHH

OreHka CTaBUTCSI HA OCHOBAHWUHW HAOJIOICHUS 32 YIAIIUMUCS U TUCHMEHHOTO OTYeTa 3a padoTy.

OtMmeTKa «5»:

- paboTa BBIMTOJIHEHA TIOJTHOCTHIO, TTPABMIIBHO; ClICTIaHbI IPABHIILHBIC HAOJIIOICHUS U BBIBOJIBL;

- OKCIIEPUMEHT OCYIIECTBIICH MO MJIaHy C YYETOM TEXHUKH 0€30MacHOCTHU U MPaBUiI pabOTHI C BEUIECTBAMHU M 000PYIOBAHHUEM;

- IPOSIBJICHBI OPraHU3aLMOHHO — TPYOBbIe YMEHUs (TMOAIEPKUBAETCS YUCTOTA paboyuero Mecra v MopsA0K Ha CTOJIe, SKOHOMHO HCIIOJIb3YOTCS
PEaKTUBBI).

O1rMeTKa «4:

- pa60Ta BBITTIOJIHCHA ITPABUJIBHO, CACIaHbI IIPABHUJILHBIC Ha6J'IIOI[eHI/IH " BBIBOJIBI, ITPXU 3TOM 3KCHCPUMCHT IMPOBCACH HCITOJITHOCTHIO WUJIN JOMYIICHBI
HECYHICCTBCHHBIC OIINOKH B pa60Te C BCIICCTBAMM U O60py,HOBaHI/IeM.

OrMmeTka «3»:

- pa60Ta BBITTOJIHCHA IMPABUJIBHO HE MCHEC YEM HAIIOJIOBHHY HJIM AONYIICHA CYIICCTBCHHAA omuoOKa B X0€ SKCIICPUMCHTA, B O6LHCH€HI/II/I, B
O(bOpMJ'IeHI/II/I pa6OTLI, B CO6J'IIO,Z[CHI/II/I IMpaBUJI TCXHUKU 0e30IMacHOCTH Ipu pa60Te C BEICCTBAMH U O60py,Z[OBaHI/ICM, KOTOpas UCHpaBIACTCA 11O
TpeGOBaHI/IIO YUUTCIIA.

OtMmeTKa «2»:



- TOMyIIEeHbI ABe (1 00Jiee) CyIEeCTBEHHBIC OITMOKY B X0/I€ KCIIEPUMEHTA, B 00BSICHEHNH, B 0OpMIIECHUN PaOOThI, B COOTIOICHUH MTPABUIT TEXHUKH
0€301acHOCTH IIPU pabOTe ¢ BEIIECTBAMH U 000PYJ0BaHUEM, KOTOPHIC YUAIIHICS HE MOKET UCIIPABUTH JIaXe MO TPEOOBAHUIO YIUTEIIS.

OrMmeTrka «1»:

- pa60Ta HC BBIINIOJIHCHA, Y YHAIICTOCA OTCYTCTBYIOT OKCIICPUMEHTAJIbHBIC YMCHMUS.

Ouenka yMeHusl peliaTh pacyeTHbIe 3a1a49u

OTMeTKa «5»:

- IOTUYECKOM PACCYKICHUU U PELICHUH HET OLIMOO0K, 3a/1aua pellieHa palliOHAIbHBIM CIIOCOOOM.
OrMeTKa «4»:

- B JIOTHYECKOM PACCYX/ICHUH U B PEIICHUU HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a pPelieHa HepallMoHAIBHBIM CIIOCOOOM WIIH JOMYIIEHO HE Ooiiee
JIBYX HECYIIECTBEHHBIX OLIHOOK.

OtMmeTKa «3»:

- B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYCKAETCs CYIIECTBEHHAs OIIMOKA B MATEMaTUYECKUX PacueTax.
OTMeTKa «2»:

- UIMEIOTCS CYIIIECTBEHHBIE OITMOKU B IOTUYECKOM PACCY>KJIEHUU U B PEIICHHH.

Otmetka «1»: OTCYTCTBUE OTBETA HA 3a/laHUE.

Ouenka NMCbMEHHBIX KOHTPOJILHBIX padoT

OtMmeTKa «5»:

- OTBET TOJHBIA U TPABUJIBHBIN, HA OCHOBE U3YUCHHBIX TEOPUIA, TIPH 3TOM BO3MOYKHA HECYIIIECTBEHHAs OIIMOKa.
OtMeTKa «4»:

- OTBET HETIOJIHBIA WU JOIYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OtMmeTKa «3»:

- pa60Ta BBIITOJIHEHA HE MCHEC YEM HAIIOJIOBUHY, NOMYIICHA OJJHAa CYIIECTBCHHAs omuoKa u IIpr 5TOM ABEC - TP HECYHICCTBCHHBIC.



OtmeTka «2»:

- paboTa BBIIIOJHEHA MEHBILIE YEM HAIIOJOBUHY MJIH COJIEPKUT HECKOJIBKO CYLIECTBEHHBIX OLIMOOK.

Otmetka «1»: paboTa HE BBIIOJIIHEHA.

[Ipu oLieHKE BBINOJIHEHHS TUCbMEHHOW KOHTPOJIBHOM paboThl HEOOXOIMMO YUUTHIBATh TPEOOBAHUS €JMHOI0 Opporpaduueckoro pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pa0OTy KOPPEKTHPYET MPEALIECTBYIONINE IPY BBICTABICHUN OTMETKHU 33 YETBEPTh, MOJIYTOIUE, TOJI.



