MyHununanabHoe 001eo0pa3oBaTebHOE OI0IKETHOE YyUpeKIeHue
cpeaHsisi 00eo0pa3oBaTebHas MKoJa ¢. 3uauM-Kapanoso
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1)

2)

3)

Paboyas nporpamma no yue6Homy npeamery «Xumusa» s 10-ro kaacca
Jlannas mporpamMma paccuntada Ha | rojg (35 yueOubix Hemens). OOimee yncio y4eOHBIX yacoB B 10-m
kiacce — 35 (1 yac B Heziei0).

MNOACHUTEJIbHAS 3AIINCKA
Pabouas nmporpamma 1o yueoHomy mnpeamery «Xumus» Ha 2023/24 yueOusiii roa as odydarormxcst 10-ro
kiacca MOBY COIII c. 3unum - KapanoBo pa3paboTraHa B COOTBETCTBHH C TPEOOBAaHUSIMU JTJOKYMEHTOB:
Denepanbhblit 3ak0H 0T 29.12.2012 No 273-D3 «O06 obpazoBannu B Poccuiickoit Deaepannny;

[Ipukaz MwunoOpuayku ot 17.12.2010 Ne 1897 «O6 yTBepkaeHun ¢eaepaabHOrO ToCyIapCTBEHHOTO
00pa30BaTeNLHOTO CTAHAPTa OCHOBHOTO OOIIET0 00pa30BaHU;

[Mpukaz MunoOpuayku ot 30.08.2013 Ne 1015 «O06 yrBepxkaenun llopsinka opranuzamuu u
OCYILECTBIIEHUS] 00pa30BaTEIbHON JIE€ATEIBHOCTH 10 OCHOBHBIM 00I€00pa30BaTeIbHBIM IIPOrpaMMaM —
o0pa3oBaTeNbHBIM IPOrpaMMaM HAyaJIbHOTO OOIIEro, OCHOBHOTO OOLIEr0 M CPeJHero OOIIero
00pazoBaHU»;

[TocTaHoBneHne TIaBHOro caHuTapHoro Bpada oT 29.12.2010 Ne 189 «O6 yrtBepxkaenun CanlluH
2.4.2.2821-10 "CanuTapHO-3IHIEMHOJIOTHYECKIE TPEOOBAaHMS K YCIOBHSIM M OpPraHW3aluu OOy4YeHHS B
0011e00pa30BaTEIbHBIX YUPEKACHUIX,

[IpumepHasi ocHOBHasi oOpa3oBarelbHas MPOrpaMMa OCHOBHOrO oOmiero oOpasoBanusi (o1o0peHa
pemeHreM (eaepaTbHOr0 METOAWYECKOrOo OOBEAMHEHHUS 10 o0meMy oO0pa3oBaHHIO, TPOTOKON OT
08.04.2015 Ne 1/15);

[Tonoxenne o paboyeil mporpamMme Yyd4eOHBIX IIPEJAMETOB, KypCOB, HAIPABJICHHBIX Ha JOCTHIKCHHE
00pa3oBaTeNbHBIX PE3yJbTaTOB B COOTBETCTBUU ¢ TpeboBanusmu ®I'OC HOO, OO0, COO

Munnpocsemienuss ot 28.12.2018 Ne 345 «O6 yrtBepkaeHun ¢GeaepaabHOro TmepedHs y4eOHUKOB,
JOMYIICHHBIX K HWCIOJNB30BAHUIO TMPH peaM3allid HUMEIONIMX TOCYJapPCTBEHHYIO —aKKPEIUTAIHIO
00pa30BaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOMIEr0, OCHOBHOTO OOIIEro, CpeaHero olmero oOpa3oBaHUS
OpraHu3alUsAMH, OCYIIECTBIAIOUIMMUA 00Pa30BaTENbHYIO JESITEIbHOCTDY.

[Tpuka3 Munnpocsenieaust ot 20.05.2020 Ne 254 «O0 yTBepkaeHUH (hefepalbHOro MepeyHst y4eOHUKOB,
JOTIYIIEHHBIX K HCIOJB30BAaHUIO IMIPU peaM3allud HUMEIOUIMX TOCYJapCTBEHHYIO aKKpEIUTAIHI0
00pa30BaTeNbHBIX MPOrPaMM HAYaJbHOrO OOIIEro, OCHOBHOTO OOIIEro, cpeiHero olmero odpa3zoBaHus
OpraHU3alUsIMU, OCYILECTBIISIONIMMU 00Pa30BaTENbHYIO JESITEIbHOCTY.

Xumus. Ilpumepnsie paGoune nporpammsel. [Ipeamernas nunaust yueOHukoB O. C. T'abpuensna, U. T
OctpoymoBa, C. A. CnankoBa. 10—11 xmnaccel. ba3oBblif ypoBeHb: yueO. mocobue ans obuieoOpa3oBar.
opraam3anuii / O. C. I'abpuensH, U. I'. Octpoymos, C. A. Cinagkos. — 2-e¢ uzn. —M.: [Ipocsemenue, 2021.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
Henamu usyuenus xumuu 6 cpeoneit WKoJe AGNAIOMCA:
BHJICHHE U IOHMMAHKME 3HAYUMOCTH XMMHUYECKUX 3HAHUM JIJIS Ka)KJI0TO WIEHAa COLIMYMa; YMEHHE OLICHUBATh
pasnuyHble (AKThl M SBJICHUS, CBA3aHHBIE C XHUMHYECKMMHM OOBEKTaMH WU IPOLECCAMU Ha OCHOBE
OOBEKTUBHBIX KpPUTEPUEB WU OINpEAENEHHOW CHUCTEMBbl IIEHHOCTeH, (QOopMyIupoBaTh M OOOCHOBBIBATH
COOCTBEHHOE MHEHUE U YOEXKICHUE;
IIOHUMAHUE pOJIM XHMHH B COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTMHE MHpa M HCIHOJIb30BaHUE
XUMHUYECKHX 3HaHUM a7 OOBSICHEHUS OOBEKTOB U IPOLECCOB OKpY’KAIOLIeW JeHCTBUTENbHOCTH —
MPUPOIHON, COMATBHON, KYJIBbTYPHON, TEXHUYECKOU CpEbL;
(dopMHpOBaHUE Y CTApPIIEKIACCHUKOB MIPU U3YYEHUH XUMHHU ONbITA TO3HAHUS U CAMOIIO3HAHUS C IIOMOIIBIO
KIIFOYEBBIX KOMIIETEHTHOCTEM (KJIIOUEBBIX HABBIKOB), KOTOPbIE HMEIOT YHHMBEpPCAIbHOE 3HAYCHHE JUIS
pa3IMYHBIX BHUJOB JIEATEIBHOCTH, — IIOMCKa, aHaiu3a U 00paboTkM HH(pOpMAIMK, H3TOTOBICHHE
MH(OPMALIMOHHOTO TMPOJAYKTa U €ro Mpe3eHTalud, NPUHATHS PpEeHIeHUH, KOMMYHHKAaTUBHBIX HaBBIKOB,


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/499044345/
https://vip.1zavuch.ru/#/document/99/902256369/
https://vip.1zavuch.ru/#/document/99/565295909/
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2)
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2)
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4)

0e30macHOro oOpallieHus] ¢ BEIIeCTBAMM, MaTepHajaMH W IpOLEcCaMM B TIOBCEJAHEBHOW KH3HH U
npoQeCCHOHATIBHOM 1eATENTbHOCTH.

Pe3yabTaThl udyuenusi xumuu B 10 kiacce

OOy4eHue XuMHUH B CpellHEH 1Kosie Ha 0a30BOM YPOBHE IO TAHHOMY KypCy CIIOCOOCTBYET JJOCTHIKEHUIO
00yYaroMUMUCS CIEeIYIOIUX JIUYHOCHHBIX Pe3YIbMaAmog.
YyBCTBAa TOPAOCTH 32 POCCHUICKYI0O XHMHYECKYI0O HAyKy W OCO3HAHHE POCCHUHCKOW Tpa)kIaHCKOW
UJICHTUYHOCTH — 6 YEeHHOCMHO-0PUEHMAYUOHHOUL cghepe;,
0CO3HABaTh HEOOXOMMOCTh CBOCH MO3HABATEIILHOW JIETEILHOCTH M YMEHHUE YIIPABISTH €H0, TOTOBHOCTh U
CIIOCOOHOCTh K CamMO00pa30BaHUIO HA MPOTSDKEHWU BCEW JKMU3HH, TTOHUMAaHUE BaKHOCTU HEMPEPHIBHOTO
o0Opa3oBaHusl Kak (aKTOpy YCHEMHOH MNpo(eCCHOHATBbHOW M OOIIECTBEHHOW IEATEILHOCTH;, — 8
noszuaeamenvHou (KOTHUTUBHOM, MHTEIUIEKTYaIIbHON) cghepe
TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEWINCH 00pa3oBaTelNbHON TPACKTOPHH WM  CQepsl
po(heCcCHOHANTLHOM IeSTEILHOCTH — 6 mpy008oll cghepe;
HETIPUSITHE BPEIAHBIX NMPHUBBIYCK (KypEHHsI, YIOTPEOJICHUS alKOTOJsl U HAPKOTHUKOB) Ha OCHOBE 3HAHWUU O
TOKCHYECKOM M HApKOTHYECKOM JACWCTBUHM BEUIECTB — 8 cepe 300posbecOepedcenus u 0e30nacHo20o
00pasa JHcusHu;

Memanpeomemnuvimu pe3yiomamamu OCBOSHUS BBITYCKHUKAMH CpPEIHEW INKOJIBI Kypca XUMHH
SIBIISTFOTCSL:
UCNONb306aHUEe OCHOBHBIX METOJOB TIO3HaHHs (ONpeAeNieHHe WCTOYHHKOB Y4YeOHOW W HAy4YHOH
UHpOpMaIIKK, IOJTyYeHHEe dTOW HHMOpMAIHK, €€ aHAIN3, U YMO3AKJIFOUCHHsI Ha €r0 OCHOBE, H3TOTOBJICHUE
U Tpe3eHTarus WHGHOPMAIMOHHOTO IMPOJIYKTA; MPOBEICHUE JKCIIEPUMEHTA, B TOM YHCJIC U B TIpOIECcCe
UCCIICIOBATEIILCKON IS TEIIbHOCTH, MOJCIUPOBAHUE M3Y4YaeMbIX OOBEKTOB, HAOIOJACHUE 33 HHUMH, UX
u3MepeHue, (huKcaus pe3yabTaToB) U X ApuMeHeHue s TIOHUMaHUS Pa3IMYHBIX CTOPOH OKpY’Karomen
JICHCTBUTEIILHOCTH;
61a0eHUue OCHOBHBIMH MHTEIUICKTYaIbHBIMU OTNIEpallisMHU (aHAIM3 U CUHTE3, CPABHEHUE U CHCTEMaTH3aIus,
0000I1IeHNEe U KOHKPETHU3AIHsl, KIACCH(HUKAIMA U TMOMCK aHAJOrOB, BBISBICHUE NMPUYMHHO-CIICICTBEHHBIX
CBsI3eH, (DOPMYITHPOBKA THITOTE3, KX TPOBEPKA U (POPMYITUPOBKA BHIBOJIOB);
nosHanue OOBEKTOB OKPYKAIOIIETO MHpa B IJIAHE BOCXOXKICHHS OT aOCTPAKTHOTO K KOHKPETHOMY (OT
001Iero yepe3 4acTHOE K €JUHUYHOMY);
CnOcoOHOCMb BBIIBUTATh UJIEU U HAXOAUTh CPEJICTBA, HEOOXOAUMBIE ISl UX JOCTUKCHHUS;

5) ymenue popMyIHpOBATH LETU U ONPEACIAThH 3a]aul B CBOCH MO3HABATEIBHOM JCATEIBHOCTH, OMPEICIIATh

6)

CpencTBa sl JOCTUKEHHUSI 1IeJIel U PEeIIeHUs 3a/1ay;

onpedensims  pa3HOOOpa3HblE MCTOYHMKM MOJYyYEHUS HEOOXOIMMOM XMMMYecKoil uH(popManuuy,
YCTaHOBJICHHE COOTBETCTBUS COJIEpKaHUs U (OPMBI TPEACTaBICHUS HHPOPMAIIMOHHOTO TMPOIYKTa
ayIUTOPHH;

7) ymernue poaAYKTUBHO OGH.I&TLCH U B3aMMOJCHCTBOBATh B mnmponecce COBMECTHOH ACATCIIBHOCTH, YUYUTHIBATH

8)

MO3UIUH JIPYTUX YYaCTHUKOB AEATEIbHOCTH, 3PPEKTUBHO pa3peliath KOHQIUKTHL;
20MOBHOCMb K KOMMYHUKAIUK (TIPEJICTABIATh PE3yNbTaThl COOCTBEHHOI MO3HABAaTENbHON JIESTEIBLHOCTH,
CIIBIIIATH U CJIYIIATh OMIOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO TIO3HIIMIO);

9) ymenue UCTIONB30BAThH CPeCTBA HH(DOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TexHonoruil (nanee — HMKT) B

PCIICHUHN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHM3allMOHHBIX 3aJa4 C CO6J'IIOI[CHI/IGM TpC6OBaHI/H\/’I
SPrOHOMHUKH, TEXHUKHU 0€30MaCHOCTH, TUTHEHBI, PECypCcOcOepeKeHH s, TPABOBBIX M ATHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301aCHOCTH;

10) 61a0eHue SI3BIKOBBIMU CpeaACTBaMH, B TOM YHUCIIC U A3BIKOM XUMHU — YMCHHUC SACHO, JIOTUYHO W TOYHO

1.

u3JaraTh CBOIO TOUYKY 3PEHUS, HCIIOJIb30BATh a/[EKBATHBIE SI3bIKOBBIE CPENICTBA, B TOM YHCIIEC U CHMBOJIHHBIE
(XMMHUYECKHE 3HAKH, (POPMYJIBI U YPAaBHEHHUS).

Ilpeomemnvimu pesynvmamamu N3ydeHns XUMAN Ha 0a30BOM ypOBHE Ha CTYNEHH CPEIHEro OOIIero
00pa30BaHUs SBISIOTCS CIEIYIOIINE Pe3yIbTaThl.

|.B no3naBartebHOI cepe:
3Hanue (NOHUMAaHUue) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIMX TEOPHH Kypca OpraHMYecKo M oOriei
XHMUH;



yMeHue HaOMIONATh, OIUCHIBaTh, (UKCUPOBATH pe3yJbTaThl W  JelaTh BBIBOABI HAa OCHOBE
JEMOHCTPALIMOHHBIX U CaMOCTOSITENBHO IPOBEAEHHBIX JKCIIEPUMEHTOB, HCIIOJB3Yys JJIS 3TOTO POAHOMN
(pyccKuil MM MHOM) SI3BIK U SI3bIK XUMUMU;

YMeHue KINacCU(pUIMPOBATh XUMUUYECKHE 3JIEMEHTBI, IPOCTHIE BEIIECTBA, HEOPraHUUECKUE U OPraHUYECKue
COEIMHEHUS, XUMUYECKHE ITPOLIECCHI;

YMeHue XapaKTepu3oBaTb OOLIME CBOWCTBA, IOJyY€HHE W IPUMEHEHUE U3Y4YECHHBIX KJIACCHI
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX BAKHEHIINX IPEICTaBUTENEH;

onucvl6amb KOHKPETHBIE XMMHMYECKHE PEaKLMHU, YCIOBUS HMX IIPOBEICHHUS U YIPABICHUS XUMHUYECKUMH
IIPOLIECCAMY;

YMeHue TIPOBOAUTb CAaMOCTOATENbHBIM XMMHUYECKUH HKCIEPUMEHT M HaOIoJaTh JIEMOHCTPALMOHHBIN
HKCIEPUMEHT, (PUKCHPOBATH PE3YJIbTATHI U JIENIaTh BHIBOJIBI U 3aKITFOUEHHUS 10 Pe3yJIbTaTam;
NPOSHO3UPO6aMb CBOWCTBA HEU3YYECHHBIX BEIIECTB II0 AHAJOTMHM CO CBOMCTBAMM HM3YyYEHHBIX Ha OCHOBE
3HAHUS XUMHUYECKHX 3aKOHOMEPHOCTEN;

onpedenams WCTOUYHUKU XMMHUYECKOH HHpOpMaluu, Mojay4yaTh €€, MPOBOAUTH aHAJIU3, WU3TOTaBIUBAThH
UH(POPMALMOHHBIA TPOAYKT U MPEICTABIATH €T0;

9. ymemv nonvzoeamvcs 00s3aTENbHBIMU  CIPAaBOYHBIMM Marepuanamu: [lepuonndeckoil cucremoit
xumuyeckux sneMeHtoB J[. . MenpaeneeBa, TaOnuieil pacTBOPUMOCTU, 3JIEKTPOXUMUYECKUM PSJIOM
HaAIPsDKEHUN METAJUIOB, PSIIOM 3JIEKTPOOTPULIATENIBHOCTH — JJI XAPAKTEPUCTUKM CTPOCHHUA, COCTaBa U
CBOWCTB aTOMOB XHUMHUYECKUX 31eMeHTOB |—IV mepronoB m oOpa3oBaHHBIX MMH IMPOCTBHIX M CIOKHBIX
BELIECTB;

10. ycmanoenenue 3aBUCUMOCTH CBOMCTB M MPUMEHEHHSI BOKHEHIINX OPTaHUYECKUX COCTUHEHHUH OT MX
XMMHUYECKOI'O CTPOCHHUS, B TOM YHCIE U O0YCIOBICHHBIX XapaKTepOM 3TOr0 CTPOEHUs (IpeaesbHbIM HIIN
HEeNpeIeIbHbIM) U HaTMUUueM (QyHKIMOHAIBHBIX TPYIIIL;

11. mooenuposanue MoneKy HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB;

12. nonumanue XAMUYECKOW KAPTHHBI MHpa KaK HEOTHEMIIEMOW YaCTH IIEJIOCTHONW HAYYHOW KapTHHEI
Mupa.

[l. B meHHOCTHO-OpHeHTAIMOHHOII cepe — (opmupoBaHuE COOCTBEHHOH MO3MIIMU TPH OIICHKE
NOCIEACTBUM Ul  OKpYXKarolled Cpelapl ICSITEIbHOCTH 4YEJIOBEKAa, CBS3aHHOM C IPOM3BOACTBOM H
nepepaboTKON XUMUYECKUX MTPOTYKTOB;

[1l. B TpynoBoii cepe — npogedenue XMMHUUECKOTO SKCIEPUMEHTA; pazgumiue HABBIKOB yUeOHOM,
IIPOEKTHO-UCCIIE0BATENbCKON U TBOPUYECKOM NEATEILHOCTH NP BBINOJIHEHUN MHAUBUYaJIbHOTO MPOEKTA
110 XUMUH;

IV. B cdepe 310poBOro odpasza :Ku3HU — coOn00eHue TpaBUil Oe30macHOro oOpalieHus ¢
BEUIECTBAMM, MaTepUaJlaMM; OKa3aHWE IIEpBOM IIOMOLIM IPU OTPABICHUAX, O0XKOrax M TpaBMax,
MOJIyYEHHBIX B pe3yJibTaTe HapyLIEHUS MpaBUJ TEXHUKH O€30IacHOCTH Npu paboTe ¢ BELIECTBAMH U
1a00paTOpHBIM 000y IOBAaHUEM.

COJAEPKAHUE YYEBHOI'O IIPEIMETA
OOyueHue XUMHH peau3yeTcs Mo CIeIyIoIUM pa3aesiam:
Tema 1. Ilpenmer opranumyeckoili xumum. Teopusi cTpoeHusi opraHuveckux coeauHeHuii A. M.
Byraeposa (2 4)

Opranuyeckue BelIECTBA: NMPUPOJHBIE, UCKYCCTBEHHbIE M CHHTeTHYeckne. OCOOEHHOCTH cOocTaBa U
CTPOEHUs OpraHNyYecKuX BemiecTB. Buranusm u ero kpax. [lonarue o6 yriaeBogopoaax.

OcHOBHbBIE TIOJIOKEHUS TEOPUU XHMHUYECKOro crtpoeHust bytnepoBa. BanentHocts. CTpyKTypHBIE
(dopmysbl — mosHBIE U cokpaiiéHHble. [IpocThie (oanHApHBIE) U KpaTHbIE (JBOWHBIE U TPOMHBIE) CBS3M.
H3omeps! 1 n3oMepus. BzaumHoe BIMSIHUE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. Hexkotopble oOIIMe XMMHUYECKHE CBOMCTBA OpPraHMYECKUX BEILECTB: UX TOpPEHUE,
IU1aBJieHue U o0yriuBanue. Monenu (apocTtepKHeBble U 00bEMHBIE) MOJIEKYJI OPraHUYECKUX COeTMHEHUN
pa3HbIX Ki1accoB. OnpeaeneHne JEMEHTHOIO COCTaBa OPraHUYECKUX COETMHEHNI

Jlabopamopnwie onvimot. VI3roToBIEHNE MOJIENIE OPraHUYECKUX COCTMHEHUN.

Tema 2. Yriesogopoas! H X NPUPOJHbIe HCTOYHHUKH (12 1)

IIpeneabnbie yriaesogaopoabl. Ajkanbl. Onpenenenue. ['oMonoruueckuil psii ajlkaHOB U €ro oOuias

dopmyna. CTpykTypHas u3oMepHs yriepoaHoi nenu. Paaukansl. HomeHkiaTypa aJkaHOB. XUMHUYECKHUE



CBOICTBAa aJKaHOB: T'OPEHME, pPEAKLMU 3aMEIlEHUs (TFaJIOTEHHPOBAHME), PEAKLUS Pa3IOKEHUS MeETaHa,
peakuus JeTUIPUPOBAHUS JTaHa.

HenpenenbHble yriieBoaopoabl. AJIKeHbl. JTwieH. ['omonornueckuii psia ankeHoB. HoMeHkiaTypa.
CrpykrypHast uszomepus. [IpoMBIIITIEHHOE IONy4EHHE AaJKEHOB: KPEKMHI W JCTUIPHPOBAHHME AJIKAHOB.
Peakuust ngermapaTanyMy  9TaHONA, KakK J1a0OpaTOpHBIM  CIOCOO TMOJY4YeHHS OSTUIICHA. Peakuuu
IPUCOEAMHEHUA: TUApaTalus, TI'MAPOTaJIOTeHHPOBAHME, TaJIOTEHUPOBAaHME, mNonuMepusauuu. IIpasuio
MapxoBHuKoBa. OkuciieHue alkeHoB. KauecTBeHHbIE peaklIMi Ha HENPEEIIbHBIE YIIIEBOAOPO/IbI.

Anxanuenbl. Kayuykn. Homenknarypa. ConpspkéHnble nuensl. bytaawen-1,3, uzomnpen. Peakmus
JlebeneBa. Peakuumm  npucoequHEHMs]  alkaaueHoB.  Kayuyku:  HaTypanbHbI, CHHTETUYECKHE
(OyTagneHOBBINM, U30MPEHOBLIN). Bynkanu3anus kayuyka. Pesuna. D00HHT.

AJxuHbl. O0mas XapakTeprucTUKa TOMOJIOTHnYeckoro psaa. CrnocoOsl 00pa3oBaHus Ha3BaHUN aKWHOB.
XVMMHYECKHE CBOMCTBA AalETWIIEHA: TOPEHHME, pEeaKkUUU MPUCOCAUHEHMs: THIPOraJloreHUpOBaHUE,
rajJloreHupoBaHue, ruapartanus (peakuus KyuepoBa), — ero moiayuyeHue u npuMeHeHHe. BuHuixiopua u
€ro MOJUMEPHU3aLHs B IIOJIUXJIOPBUHUIL

Apenbl. beH30i, Kak IpeICTaBUTENb apOMAaTUYECKUX YIIeBOJIOpoa0oB. CTpOEHHE €ro MOJEKYJbl U
CBOWCTBA (PU3MYECKHE U XMMHYECKUE CBOWCTBA: TOPEHHME, PEAKLMU 3aMEIEeHUs — TIaJOreHUpOBaHUE,
HuTpoBaHue. [lonydyenue u npuMeHeHne 6eH3o7a.

Ipupoanbiii u momyTHbId ra3pl. CocraB npupoaHoro raza. Ero HaxoxiaeHue B MOpHUPOJIE.
[IpenmyniecTBa NpupoJHOro raza Kak TOILUIMBA. XUMHUYECKas repepadoTka MPUPOJHOro ra3a: KOHBEpCHS,
nuponu3. CUHTE3-Ta3 U €ro NpUMEHEHHE.

[TonyTHbIC Ta3bl, BX cocTaB. [lepepaboTka MOMYTHOTO raza Ha (ppakmuu: CyXou ras, mpomnaH-OyTaHoBas
CMecCh, Ta30Bbli OEH3MH.

Hedtr u cnocodbl eé mepepadorkm. CocraB Hedtn m e€ mepepaboOTKa: IMEpPEeroHKa, KpPEKWHT,
pudopmunr. Heprenpoaykrsl u ux noiydenue. I[lonstue o0 oxTaHOBOM uucie. XUMHUYECKHUE CHOCOOBI
HOBBILICHUS KauecTBa OEH3MHA.

Kamennblii yrosans u ero nepepadorka. KokcoBaHue KaMEHHOTO yIUI M €r0 NPOIYKThl: KOKCOBBIN T'a3,
aMMuaydHas BoJia, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ["a3uduxaius kaMeHHOro yrisl.

Jemoncmpayuu. 1'opeHre NpeAEIbHbIX U HENPEACIbHBIX YIVIEBOAOPOJOB: METaHa, 3TAHA, allETUJICHA.
KauecTBeHHbIE peakiuu Ha HENpEENIbHbIE YIJIEBOAOPObl: OOECIIBEUMBAHUE ATHJIEHOM M Aall€TUIECHOM
pacTBOpOB IepMaHraHaTa Kaiauss W OpoMHOM Bozabl. OTHomIeHHWE O€H30Ja K 3TUM OKHUCIHUTENSM.
Herunparanust sraHona. [uaponu3 kapbupma xkampiust. Kommekumum «Hedts u  HedrenmpomykTsn»,
«KameHHBIN yroibs ¥ IpoRyKTHI ero nepepadotkny», «Kayuykmn». Kapra none3nsix nckonaemsix PO.

Jlabopamopnuie onvimbi. O6HapyXeHNE IPOAYKTOB TOpeHMsl cBeuu. VccnenoBanre CBOMCTB KayqyKoOB.
Tema 3. Kuciopon- u a3orcoaep:xkanue oprannyeckue coenuenus (14 4)

Onnoaromuble cnupthl. Onpenenenve. OyHKIMOHANBHAS THIPOKCUIIbHAS Tpymnma. ['omonornyeckuit
psil IPEJeNbHBIX OJHOATOMHBIX CIHPTOB. M30Mepus mososkeHus: pyHKIMOHANBHOM rpynmnsl. BogopoaHas
CBs3b. XMMUYECKUE CBOMCTBA CIUPTOB. ANbAeruaHas rpynmna. Peakius srepudukanum, CI0xKHbIe d3PUPHI.
[TpumeHeHne cnupToB. JefiCTBUE METUIIOBOTO U ATHJIOBOTO CIIMPTOB HA OPTaHM3M YEJIOBEKA.

MHoroaromMHble CHUPTHI. OTUJICHIIUKOJb, KaK MPEICTaBUTENb JABYXaTOMHBIX M TJIMIIEPUH, Kak
IIPEJICTaBUTENb TPEXaTOMHBIX CIUPTOB. KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTHI, UX CBOMCTBA,
nosryuyeHue u npumeHenue. [lonstue 06 antudpusax.

®enos. CtpoeHue, MoyryuyeHue, CBoiicTBa U npumeHeHue ¢eHona. KauecTBeHHble peakiuu Ha (EHOJI.
B3aumHoe BusiHUE aTOMOB B MOJIEKYJie (peHOIa.

AJberubl 1 KeToHbl. PopManbIerua 1 aueTanblern]], Kak IpeJCcTaBUTeNN albIeTUI0B, COCTaB UX
mosiekysn. dyHkunoHanbHas kapOoHMiIbHas rpymnmna. KauecTBeHHble peakuuu Ha anpiaerujipl. CBOMCTBa,
NOJy4eHHe U TpUMEHeHue ¢opMaibAeruia M aueTadpleruaa. Peaknuu MONMKOHAEHCAMU IS
dopmanbaeruaa. [lonsrue o keToHax Ha IpUMeEpe alleToHa.

KapOoHoBble KHCIOTBHI. ['OMONOTMYECKUI P TMPEeTbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Kuphble kapOOHOBBIE KHCIOTHl. XUMUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. [loayueHue u npruMeHeHue
MYpPaBbUHOHN U YKCYCHOU KHUCJIOT.

Caoxubie 3¢upsbl. Kupsl. Peakius srepudukanuu. Cinoxuasie 3gupbl. Kupbl, X cocTaB U TUIPOIU3
(KUCIOTHBIN U mIeN04YHOM). Mbuta. ['uapupoBanue KUpoB.

YraeBoawl. YrieBonbl. Monocaxapunabl. ['moko3a kak anpaerugocnupt. CopouT. MoaodyHOKHCTIOE U
cnupTtoBoe Opoxkenue. @orocuntes. Jucaxapuapl. Caxapo3sa. [Tomucaxapuabl: Kpaxmal, HET0NI03a.



AMuHBI. AMmuHoOrpymmna. AMHHBI IpelenbHble M apomarnueckue. AHwiuH. IlomyueHue amMHOB.
Peakuus 3unnHa. XMMUYECKUE CBOMCTBA U IPUMEHEHUE AMUHOB.

AMHUHOKHCJIOTHI. AMHHOKHCIIOTBI, COCTaB UX MOJEKYJ M CBOWCTBA, Kak aM(OTEPHBIX OPraHHMYECKUX
COCAMHEHUN. [JUIMH, Kak TPEeACTaBUTENb aMHUHOKUCIOT. [lodydeHne NOJMNETHI0B peakiuen
nonukoHaeHcauuu. [IoHaTHe 0 NENTUIHOMN CBSI3H.

Beaku. Ctpoenue Mosekys OeIKOB: MepBUYHAS, BTOPUYHAS M TpPeTUYHas CTPYKTyphl. KadecTBeHHbIE
peakuuu Ha OeNKH, UX THIPOJIH3, IeHATYpaIs U OHOJIOTUYECKUE (QYHKITHH.

Jemoncmpayuu. IlonyyeHue anbIeruioB OKHCIEHHEM cnupToB. KadecTBeHHas peakuus Ha
MHOTOQTOMHBIEC CITUPTHI. 3aBHCHMOCTh PACTBOPUMOCTH (DeHOJIa B BOJIE OT TeMIieparypbl. BzaumoeicTeue
¢ 6pomuoit Bomoit u xopuaoMm xene3a(lll), kak kauecTBeHHbIC peakiuu Ha ¢eHou. Peakiuu cepeOpsHOTO
3epKajia U CO CBEXernoinyueHHbIM ruapokcugom Meau(ll) mpu HarpeBanuu, Kak KaueCTBEHHBIC PEAKLIUM Ha
anpaerunpl. OOpa3ubl MypaBbUHOM, YKCYCHOM, MaJbMUTHHOBOM W CTEapUHOBOM KHCIOT U HUX
pacTBOPUMOCTH B BOJIE. AJIbJIETHIHbIE CBOMCTBA U CBOMCTBA MHOTOATOMHBIX CIIMPTOB TJIFOKO3bI B PEAKIIUU
¢ ruapokcugom meau(ll). Unentudukanms kpaxmana. KauecTBeHHbIE peakiuy Ha OCIIKH.

Jlabopamopnuie onvimoi. CpaBHEHUE CKOPOCTU UCIIAPEHUS BOJBI U 3TaHOJIAa. PacCTBOPUMOCTD IIMLIEpUHA
B BOJIe. XMMUYECKHE CBOMCTBA YKCYCHOU KHUCIOTHL. OnpeieieHue HeNpeaeaIbHOCTH PACTUTEIBHOIO MacJa.
WNnentudukanus kpaxmaia B HEKOTOPHIX MPOAYKTaX MUTaHUs. M3rOTOBIEHHE KpaxMalbHOTO KIEHcTepa.
N3rorosienune Moieneil MoJIeKyJl aMUHOB. M3roToBIIeHHE MOJENIH MOJIEKYJIbl [JIMIIMHA.

Ilpakmuueckasn padoma. InenTudukanys OpraHMIECKUX COSAMHCHHA.

Tema 4. Opranuveckasi XuMusi 4 00mecTBo (5 4)

buorexnosnorus. Ilepuonst e€ pasButusa. Tpu HanpaBieHuss OHOTEXHOJOIMHM: TeHHas (MU
TeHeTUYEeCKasl) HWHXKEHEepUs, KIeTOYHas WHXKeHepus; Ouonorudeckas uHxeHepus. [eHeruuecku
mMoudumpoBanusie opranu3Mel ('MO) u Tpancrennas npoaykuus. Kiionnposanue. IMMoOnin30oBaHHBIE
(bepMEeHThI U UX IPUMEHEHHE.

Moanmepsl. Kitaccupukanus nomumepoB. VICKyCCTBEHHBIC TOIMMEPHI: TEJUTYJION/I, alleTaTHBIA MIENK,
BHCKO3a, IesodaH.

CunteTnyeckue mnojuMmepbl. [lonumepuszanus W MOJUKOHIEHCAIMSA, KaK CIIOCOOBI TOJTy4YeHUS
nonuMepoB. CuHTeTnyeckue kaydyku. llomuctupoin, TedIoH ¥ MOTUBUHWIXJIOPH, KaK MPEACTABUTEIH
1actMacc. CHHTETHYECKHE BOJIOKHA: KAalIPOH, HailJIOH, KEBJIap, JIaBCaH.

Jlemoncmpayuu. KonieKIUM KaydyKoB, IJJACTMACC, CHUHTETHYECKHMX BOJIOKOH M H3ACIUA W3 HHX.
depMEHTATUBHOE Pa3JIOkKEHUE TIEPOKCHIA BOJOPOAa C TOMOIIBIO KaTana3bl CBEKEHATEPTHIX MOPKOBU WJIH
KapToderns.

Jlabopamopnuie onvimoi. O3HaAKOMIIEHUE C KOJUIEKIIMSIMUA Kay4qyKOB, IJIACTMAcC U BOJIOKOH.

Ilpakmuueckaa paboma. Pacno3HaBaHue MJIaCTMACC U BOJIOKOH.

Pe3epBHoOe Bpems (2 1)

TEMATHYECKOE INTAHUPOBAHUE 11O NIPEIMETY

Nen/n  |Ha3Banue pa3iesia, TeMmbl Kommuectso yacos

1 Tema 1. Ilpenmer opranumyeckoii xumuu. Teopusi crpoenusi|2
oprann4yeckux coequHennii A.M. BytiepoBa (2 1)

2 Tema 2. YriieBoaopoab! U UX NPUPOIAHbIEe HCTOYHUKH (12 u) 12

3 Tema 3. Kuciaopoa- u azorcoaep:ainiue opranudyeckue coeguHenmusi|14
(14 9)

4 Tema 4. Opranuveckasi Xumus 4 00ecTBo (5 4) 5

5 PezepBHoe Bpems (2 u) 2

6 Hroro 35




