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IosicHUTENLHAA 3aNIUCKA.

Pabouass mporpamma mo xumuu i ydammxcs 10 kmaccoB o06mieoOpa3zoBaTeIbHBIX
yapexkJIeHuN pazpaboTraHa Ha ocHOBe DenepasibHOrO TOCYJIAapPCTBEHHOTO 00pa30BATEILHOTO
CTaHIapTa CpeaHero ooumero o0pa3oBaHWs, NPUMEPHON MPOTrPaMMbI CPEIHEro OOIIero
o0pa3oBaHMs MO XUMHH, pabodell MporpaMMbl Kypca XHMHUH, pa3pabdOTaHHON K ydyeOHHKaMm
aBropoB I'. E. Pymutuca u ®@. I'. ®enpamana mns 10—11 kiaccoB o0mieoOpa3oBaTebHBIX
opraam3anuii. AdanacreeBa M. H. M.: IIpocsemenue, 2020, 2022r.

PaGouas mporpaMmma MOKET MCIOIb30BaTHCS MPU peaan3anu B GopMe AIEKTPOHHOTO 00yUeHus
C TpPUMECHCHHEM JIMCTAHIIMOHHBIX TexXHONOruid. Takke BO3MOXHO  HCIIOJIb30BAHHE
JTUCTAHIIMOHHBIX TEXHOJOTUH MPU peaan3aluu NporpaMMbl B O4HON hopMe o0yUdeHusl.

Oo61iee unciio yueOHBIX 4yacoB 3a 2 rojga o0ydenus — 68, u3 uux 34 (1 u B Hememo) B 10 kiacce.
3aoauu 0oyuenus.

W3yyeHnne XMMUM Ha YpPOBHE CpEAHEro oO0IIero oOpa3oBaHMsI HANpPaBIECHO Ha JOCTIXKEHUE
CHEAYIOLIMX LeJIei:

® OCBOCHHE 3HAHUH O XUMUYECKOM COCTaBHﬂIOHleﬁ C€CCTCCTBCHHO - HaquOﬁ KapTUHBI MHpPa,
Ba)KHEHUIITNX XUMHICCKHUX IIOHATUAX, 3aKOHAX U TCOPUAX;
® OBJIAZICHUC YMCHUSAMU NPUMCHSTH IMOJIYUCHHBIC 3HAHUA IJIA 0OBsICHEHHS pa3HOO6paSHLIX

XUMHYECKNX SBIICHHH M CBOMCTB BCIICCTB, OLUCHKU POJIM XUMHHU B PA3BUTUHU COBPCMCHHBIX
TEXHOJIOTUH U MOJIYYEHUH HOBBIX MaTE€pHUaJIOB;

. pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB M MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B Iporecce
CaMOCTOSITEJIbHOTO IPUOOPETEHUS XUMHUUYECKUX 3HAaHUI C HCMHOJIb30BAaHUEM pa3IMYHbIX
HUCTOYHHUKOB I/IH(l)OpMaIII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

. BOCIIUTaHHE YOEXKIEHHOCTH B TIO3UTHBHOM pOJM XHUMHUHM B JKU3HU COBPEMEHHOIO
O6HIGCTB3, H€06XOI[I/IMOCTI/I XAMHUYCCKHU TI'PaMOTHOI0 OTHOIICHHUA K CBOCEMY 3J0POBBIO
U OKPY’KaIOIIEH Cpene;

. IPUMEHEHNE MOJTYYEHHBIX 3HAHUN U YMEHHUH 1711 0€3011aCHOr0 UCHOJIb30BaHUS BEILIECTB
1 MaTCpurajioB B 6I>ITy, CETbCKOM XO3STMCTBE M Ha IMPON3BOJACTBEC, PCUHICHUA IMPAKTHUYCCKUX 3a1aq
B IIOBCEIHEBHOM KHM3HU, NPEIYNPEXKACHUS SBICHHUN, HAHOCSIIUX BpEA 3J0POBBIO0 UEIOBEKA
HOKPYKAIOLIEN Cpeae.

Ilnanupyemoie pezyromameol ooyuenus.

Kypc xumun 10-11 xyacca HampaBlleH Ha pELEHUE 3a/ladydl MHTErpalui 3HAHUN ydYallluxcs I0
HEOpPraHMYECKON M OpraHHMYecKON XMMHH C IeJIbI0 (OPMUPOBAHUS Y HUX €IUHOM XHMHUYECKOU
KapTUHBI Mupa. Benymas naes Kypca — eAMHCTBO HEOPIaHMUYECKOM M OPraHMYECKOM XMMHUU Ha
OCHOBE OOILIHOCTHM MX MOHSITHM, 3aKOHOB M TEOpHUH, a TaKkK€ Ha OCHOBE OOIIMX TMOIXOO0B
K KJIacCU(pUKAIMM OPraHMYeCKUX ¢ HEOPraHMYECKUX BEIIECTB U  3aKOHOMEPHOCTSIM
MPOTEKAHUAXUMUYECKUX PEAKINI MEXKTYy HUMHU.

Jloruka W CTPYKTypUpOBaHHE Kypca IO3BOJIAIOT B TOJHOM Mepe HUCIOJIb30BaTh B OOy4YEeHUH
JIOTUYECKHE ONepalliy MBIIUICHUS: aHAIN3 U CUHTE3, CPAaBHEHUE M aHAJIOTHIO, CHCTEMATH3AIUI0
u 00001IeHHE.

B ocHOBY nporpammbl 10JI0’K€H MPUHLUI pa3BUBarouiero ooydyenus. [Iporpamma onupaercst Ha
MaTepual, U3y4deHHbli B 8-9 kiaccax, MOTOMY HEKOTOpPbIE TEMbl Kypca paccMaTpUBAIOTCS
MOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOPETHYECKOM YypoBHE. Takoil Moaxon MO3BOJISET
yIIIyONsiTh U pa3BUBATh MOHATHE O BELIECTBE U XUMHUUECKOM TPOIIECCE, 3aKPETUIATh PO ACHHBIN



MaTepuaja B aKTUBHOM MaMATHU y4Yal[uXcs, a TaKKe COXpaHSATh IMPEEMCTBEHHOCTh B IMpoliecce
oOy4eHwUs.

Benymass pons B packpeiTuu conxepkanus kypca xumuu 10-11 kmacca mpuHAIICKUT
AJIEKTPOHHOM TEOPHH, IEPUOTUIECKOMY 3aKOHY M CHCTEME XUMHUYECKUX 3JIEMEHTOB Kak HauboJee
OOIIMM HayYHBIM OCHOBAM XUMUH, TCOPUU OPTAaHHYECKUX COCTMHCHHIA.

B nanHoM kypce cucteMaTusupyroTcs, 0000IIat0TCs U YTy OIsIIOTCS 3HAHUS O PaHee U3YUYEHHBIX
TEOPUSIX U 3aKOHAX XMMUYECKON HAyKH, XUMHUYECKHUX MPOIEccCax U MPOU3BOJICTBAX.

[IporpamMma obecrieunBaeT CO3HATENBHOE YCBOGHUE YUYANIMMHCS BaXHEUIIUX XHMHUYECKUX
3aKOHOB, TEOPHA W TOHATHI;, (HOPMHPYET TPEICTABICHHE O pOJM XHUMHH B Pa3BUTUU
pa3HoOOOpa3HBIX OTpacieil MPOU3BOJACTBA; 3HAKOMUT C BEILIECTBAMH, OKPYXAIOIIMMH YeJIOBEKa.
[Ipy 3TOM OCHOBHOE€ BHUMAaHHUE YACNSETCS CYIIHOCTH XUMHYECKUX PEaKUUid U MeToJaMm
MXOCYIIECTBICHHUS, a TAKXKE CIIOCO0aM 3alIUThl OKPYKAIOIIEH CPeIbl.

H3y’~l€H1/I€ XUMUU 8 OCHOBHOU WKOJEe 0dem 603MOINCHOCHb O00CHUYb Cﬂe()yrou;ux pe3yibmamos
6HANpPAGICHUU JINYHOCMHO20 pa3eumun

® 0CO3HABATh €JUHCTBO U IEIOCTHOCTh OKPY’KAIOIIETO MUPA, BO3MOKHOCTH €T0
MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE TIOCTHKCHUN HAYKH;

® [IOCTETIEHHO  BBICTpaMBaThb COOCTBEHHOE IIEJIOCTHOE MHPOBO33pDEHHE: OCO3HABATh
NOTPEOHOCTh M TOTOBHOCTH K CAaMOOOPa30BaHMIO, B TOM YHCIIE M B PAMKaX CaMOCTOSTEIIbHOM
JACATCIIBHOCTHU BHEC IIKOJIBI;

¢OLCHUBATD )KNU3HCHHBIC CUTYAallUX C TOYKH 3PCHUA 0e30macHOro 06pa3a JKHU3HHU U
COXpaHEHHS 37I0POBbS;

e OILICHUBATh DKOJIOTUYECKHUH PHUCK B3aMMOOTHOIIICHUH YeJI0BeKa U IMpupoabI.

’(bOpMI/IpOBaTB 9KOJIOTMYCCKOC MBIINUICHUC: YMCHHC OLCHUBATH CBOIO HACATCIIBHOCTL U
IIOCTYIKHU APYTUX JIIOJEH C TOUKH 3PEHUSI COXPAHEHHUsI OKPYKAIOLIEN CPeIbl - FrapaHTa )KU3HU
u Onaromnoydus JroAei Ha 3emIe.

Memanpeomemmuwie pe3yromamaol:

Perynarusueie YV /I:

® CaMOCTOATEIHHO OOHAPYKUBATH U GOPMYIUPOBATH YUEOHYIO MPOOIEMy, ONPEAETSATH 1IeNb
y4eOHOI JesITeNbHOCTH;

® BBIJIBUTATh BEPCUH PEIICHHs MPOOIeMbl, 0CO3HABATh KOHEYHBIIN pe3ybTat, BRIOUPATh U3
MIPEITIOKEHHBIX ¥ HCKATh CAMOCTOSITEIIBHO CPEICTBA TOCTHIKEHUS TICIIH;

® COCTaBJISITh (MHANBUAYAIBHO WM B TPYIINE) IJIAH PEIICHUs TPOOIEMBI;

e paboTas 1o IMJIaHy, CBEPSTh CBOU JCUCTBUS C IENIbIO U, TPU HEOOXOJUMOCTH, UCTIPABIISATh
OIITMOKHU CaMOCTOSITEILHO;

® B IMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOATEIHLHO BEIPA0OTAHHBIE KPUTEPHH
OIICHKH.

Ilo3naBarensubie YV /I

® AHATTM3UPOBATh, CPABHUBATH, KIACCU(PUIIUPOBATH U 0000IIaTh (DaKTHI U SIBICHUS. BBISBIATH
MIPUYUHBI U CIICJICTBUS MIPOCTHIX SBJICHHM.

® OCYIIECTBIISITh CPAaBHEHUE, KIIAaCCU(UKAIINIO, CAMOCTOSTEIHHO BEIOUpasi OCHOBAHUS U
KpUTEPUH JUIS YKa3aHHBIX JJOTHYECKHUX OTepaIuii;

® CTPOUTH JIOTUYECKOE PacCykKIeHUE, BKIIOYAIOIIEe YCTAHOBICHHE MPUIUHHO-CIICACTBEHHBIX
CBSI3EH.

® C03J1aBaTh CXEMaTHICCKUE MOJICITN C BBIJICIICHUEM CYIIICCTBEHHBIX XapaKTePUCTHK O0BEKTA.
® COCTaBJISITh T€3HCHI, PA3JIMYHbIE BUJIBI IIJIAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.).

e IpeoOpa3oBbIBaTh HH(POPMAITHIO M3 OJHOTO BUJIA B APYTo (TaOJIUITy B TEKCT U TIP.).

® YMETh OIPEAEIATh BO3MOKHBIE HCTOUHUKU HEOOXOAUMBIX CBEJCHH, TPOU3BOJUTH TOMCK



nH(pOpMaIIUY, aHATM3UPOBATh U OLICHUBAThH €€ T0CTOBEPHOCTb.

Kommynukatusabie YV I: CaMOCTOSITEIBHO OpraHW30BbIBaTh Y4EOHOE B3aUMOCHCTBUE B
rpynme (onpeneisiTh OOIIHUe e, PaCcpeIesITh POJIH, TOTOBAPUBATHCS IPYT C APYTOM U
T.0.).

Ilpeomemmnbwie pezynomamol 00yueHus:

® OCO3HAHHE POJIM BEILECTB: - OMPEIEISTh POJIb PA3IMYHBIX BEIIECTB B MIPUPOJIC U
TEXHUKE; - OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

® PACCMOTPEHHE XHWMHUYECKHX IPOIECCOB: - MPUBOJUTH MPUMEPHI XUMHUUYECKHUX
MIPOLIECCOB B MPUPOJIEC; - HAXOAUTH YEPTHI, CBHICTEIBCTBYIONIUE 00 OOIIMX MPU3HAKAX
XUMUYECKUX TPOIIECCOB U UX PA3THYUUSIX.

® HCIIOJIb30BAaHNE XUMUUYECKUX 3HAHUH B OBITY: — OOBSCHATH 3HAYCHHE BEIIECCTB B

JKM3HU U X035SHMCTBE YCIIOBEKA.

® O0BSCHATh MUP C TOYKH 3PCHUS XUMHH: — IEPEUUCISITh OTIIMYUTEIIBHBIC CBOHCTBA
XUMUYECKUX BEIICCTB; — pas3linyaTh OCHOBHBIC XMMHYECKHE TIPOIECCHI; - OMPEICIsATh
OCHOBHBIC KJIACCHl HECOPTAHUYECKUX BEIIECTB; - MIOHUMATh CMBICIT XUMUYECKUX TEPMHUHOB.
e OBJIAJICHUE OCHOBAMH METOJIOB IO3HAHUS, XapaKTEPHBIX /IS €CTECTBEHHBIX HAyK: -
XapaKkTepu30BaTh METObl XMMUUECKON HaykH (HaOI0/IeHNE, CPaBHEHUE, SKCIIEPUMEHT,
W3MEpPEHUE) U WX POJb B TO3HAHWM TPHPOJBI;, - MPOBOJUTH XUMHYECKHE OIBITHI H
AKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

e yMEHHUE OLICHUBATH MOBEJCHHE YeJIOBEKa C TOYKH 3PEHUS] XUMUYECKOW 0e30MacHOCTH
IO OTHOIIEHUIO K YSIIOBEKY M MPUPOJIE: - UCIIOJIB30BaTh 3HAHUS XHUMHH IIPH COOITIOICHUN
MPaBUJI UCIIOJIb30BaHUS OBITOBBIX XUMUYCCKUX TPEIApaToOB; — pa3IMdaTh ONACHBIC U
Oe30IacHbIe BEIIECTBA.

® /1aBaTh OMpeeNiCHUs] U3yUYCHHBIM MOHSITHSIM;

® OIUCHIBATh IEMOHCTPAIIOHHBIE U CAMOCTOSTENILHO MPOBEACHHBIE SKCTIEPUMEHTHI,
UCIOJB3YS JJI TOTO €CTECTBEHHBIN (PYCCKUil, POTHO) S3BIK U S3bIK XUMUU;

® OOBSICHITH CTPOCHUE M CBOWCTBA N3YYCHHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUICCKUX
COCJIMHEHMH;

o KJaccu(pUIMPOBATh U3YUYCHHBIE OOBEKTHI U SIBICHUS;

e HaOJIIOAATh IEMOHCTPUPYEMBIC U CAMOCTOSITEITLHO IMPOBOIUMBIC OTIBITHI, XHMHYCCKHE
peaKIuy, MPOTEKAIINE B IPUPOJIC U B OBITY;

® HCCIICIOBAaTh CBOMCTBA HEOPTaHUYECKUX U OPTAHUICCKUX BEIIECTB, OMPEISIATh HX
MIPUHA/IICKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUH;

e 000011aTh 3HAHUS U JeJIaTh 00OCHOBAHHBIE BHIBOJIBI O 3aKOHOMEPHOCTSIX H3MEHEHHUSI
CBOICTB BEIIIECTB;

® CTPYKTYpUPOBATh yueOHYI0 HHPOPMAIIHUIO;

® HHTEPIPETUPOBATH WH(OPMAIIHIO, TTOTYUYEHHYIO U3 APYTUX HCTOYHUKOB, OIICHUBATH €€
HAy4YHYIO TOCTOBEPHOCTH;

® O0OBSICHITH 3aKOHOMEPHOCTH MPOTEKAHMS XUMUYECKUX PEAKIUH, MPOTHO3UPOBAThH
BO3MOXXHOCTh MX MPOTEKAHUS Ha OCHOBE 3HAHHWM O CTPOCHHH BEIECTBA M 3aKOHOB
TEPMOANHAMHUKHY;

® O0OBSICHATH CTPOCHHE aTOMOB 3JIEMEHTOB 1—4-T0 MEPUOJIOB C HCITOJIb30BAHHEM
ANEKTPOHHBIX KOH(UTYpaIUil aTOMOB;

® MOJICIUPOBATH CTPOSHHUE MPOCTEUIIIUX MOJIEKYJ HEOPTaHUYECKUX U OPTaHHUECKHUX
BEIIECTB, KPUCTAILIOB,;

® MIPOBOJIUTH PACUYETHI 0 XUMUYECKUM (POpMYJIaM B YPAaBHEHHUSIM;

® XapaKTepU30BaTh U3YUCHHBIE TEOPUU;

® CaMOCTOSITEITLHO JOOBIBATH HOBOE JIJIsl C€0S1 XMMHUYECKOE 3HAHUE, UCTIOJIB3YsI 11T TOTO
JOCTYITHBIE UICTOYHUKH HH(POPMAIINH,



Cooepircanue yuednHozo npedmema.

10knacc (34u; 1u. 6 neoeno)
Teopusi XMuMH4eCKOr0 CTPOEHUSsI OPraHUYecKuX coeanHeHui. [Ipupona xumMnuecknx
CBA3EH

Oprannueckue BemiecTBa. [losiBiaeHHE M pa3BUTHE OPraHUYECKOM XMMHUM KakK HayKH.
XUMUYECKOE CTPOCHHE KaK MOPSIOK COSAMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHOCTH.
OCHOBHbBIE TIOJIO)KEHUS TEOPUU XUMHUYECKOIO CTPOCHHUS OpPraHMYECKHUX  COEAMHEHMH
A.M. BytnepoBa. YriepoaHblid CKEIET OpraHuuecKo MoJIeKyJibl. KpaTHOCTh XUMHYECKOM CBSI3HU.
3aBUCUMOCTb CBOICTB BEIIECTB OT XMUMMUYECKOI'O CTPOEHHUS MoJekys. VM3oMepust U M30MephI.
[Tonstue o pynkunonansHOM rpynme. [IpuHIKIBI KTacCU(PUKALNN OPTAaHUYECKUX COCTUHEHHIA.
Cucrematnueckass MEXIyHapoAHas HOMEHKJIATypa M TPUHIMIBI 00pa3oBaHWs Ha3BaHUMA
OpPraHUYECKUX COCAMHECHHIA.

MecTo u 3HaUeHHE OPraHMYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
YriaeBogopoabl

[TpenenbHble yraeBoaopoas! (ankansl). Cmpoenue monexynvl memarna. I'oMonoruueckui
psan ankaHoB. ['omosioru. MexxayHapoHasi HOMEHKJIaTypa OpraHMYecKux BelecTB. M3omepus
YIJAEPOJAHOTO CKeJeTa. 3aKOHOMEPHOCTH W3MEHEHMsSI (PU3NYECKUX CBOWCTB. XHUMHUYECKHE
CBOMicTBa (Ha TMpuMepe MeTaHa M JTaHa): peakUuuu 3aMelleHus (TaJoreHUpoBaHuE),
JIETUIPUPOBAHMS KaK CIIOCOOBI MOMYyUEHUsI BaXXHEHIINX COSAMHEHUN B OPraHMYECKOM CHHTE3E.
'openne MeraHa Kak OJMH W3 OCHOBHBIX HWCTOYHUKOB TEIUIa B IPOMBIIIJIEHHOCTH U OBITY,
uszomepuzayuu anxkanos. ILlennvie peaxyuu. Ce0000uble paduxanvl. I anoceHonpou3gooHvle
anxkanos. HaxoxieHue B IpupoJie U MPUMEHEHNE aJIKaHOB.

Kpatnsie cBsa3u. HenpenenbHble yrieBogoponbl. AukeHsl. Cmpoenue MmosieKyiivl
smunena. SP—lubpuouzayus. Tomonorumdeckuil psg ankeHoB. Homenknarypa. M3omepus
YIJIEPOJHOTO CKeJleTa M IMOJIOKEHHs] KpaTHOM CBsI3UM B MOJIEKyJe. XMMHUYECKHe CBOicTBa (Ha
IpUMepe ITUJIEHA): peaklUu NPUCOEAMHEHHUs (TaJOreHUpOBaHUE, cuopuposaHue, TUApaTaus,
2uopozanoceHupoéanue)  Kak  Ccroco0d  ModydeHHs  (QYHKIHOHAIBHBIX  MPOHM3BOIHBIX
YIJI€BOAOPOAOB, ropenus. Illpasuno Mapkosuurxosa. Bwvicokomonekynsipuvie coeouneHusl.
Kauecmeennvie peaxyuu na 0eoiinyio céazv. llonuMepusanus 53TUIEHA KaK OCHOBHOE
HaIpaBJIEHUE €T0 MCIOJb30BaHuA. [10IMATHIIEH KaK KPYITHOTOHHAXHBINA MPOJYKT XUMUYECKOTO
pou3BoJcTBa. [I[puMenenue sTuneHa.

Ankanuensl U kayuyyku. [loHsitue 00 ankagueHax Kak yrieBOAOpoAax C JByMs
ABOMHBIME CcBsi3siMH. [lonmumepusanus auBuHWIA (OyTaamena-1,3) kak cmoco® MOIydeHHUs
CHHTETUYECKOTO Kayudyka. Mzonpen (2-memunbymaouen-1,3). HaTypanbHblii U CHHTETHYCCKUN
Kaydyku. Bynkanuzauus kaydyka. Pesuna. Ilpumenenue kayuyka u pesunsl. Conpsowcénnvle
oeouinvle ceazu. llonyuenue u xumuueckue ceoticmea ankaouenos. Peaxyuu npucoeounenus
(eanocenuposanus) u NOIUMEPUIAYUU ATKAOUEHOS.

AnkuHbl. AuetwieH (3THMH) U ero romoioru. Cmpoenue Monekynvl ayemuieHd.
I'omonornueckuii psag ankuHoB. HoMmeHkiatypa. Mi3oMepust yriepoiHOTo CKejeTa U MOJI0KEHUS
KpaTHOW CBSI3M B MoOJeKyne. Meowcknaccosas uzomepus. SP-Iubpuouzayusi. XUMHYECKUE
CBOMCTBA (Ha MpUMeEpE alleTUIICHA): PeaKIMK PUCOSANHEHUS (TaJIOTeHUPOBaHUe, cuopuposanue,
TUApaTalysl, 2UOpo2aio2eHuposanie) Kak crocod MoJydyeHus MOJIMMEPOB U JIPYTHX IOJE3HBIX
IIPOAYKTOB. ['OpeHue aneTuieHa Kak MICTOYHHUK BBICOKOTEMIIEPATYpPHOT'O IUIAMEHHU /ISl CBAPKU U
pe3ku MetasuioB. [IpuMeHenue anerusieHa.

Tlonsamue o yuxnoankauax.

ApeHbl (apoMaTHUeCKHE YTJIEBOJIOPOIBI). BeH307 Kak MpeacTaBUTENh apOMAaTHUYECKUX
yrieBonopoaoB. Cmpoenue monexynvi 6en3zona. XUMUYECKUE CBOWCTBA: PEAKLUU 3aMEICHHS
(ramoreHupoBaHKE) KaK CIOCO0 MOTYyYEHUS XUMHUYECKUX CPEJICTB 3alIUTHl PACTCHHM,



MpUCOeTUHECHHS (THAPUPOBAHUE) KaK JIOKAa3aTEIhCTBO HEMPESIHbHOTO XapakTepa OeH3oJa.
Peaknus ropenusi. Tonyon. Hzomepus zamecmumeneti. [lpumenenune OeHzomna. Ilecmuyuoul.
T'enemuueckas c63b apenos ¢ Opyeumu yenee000pooamu.

Tlpupoonvie ucmounuxu yeneeo0opooos. Ilpupoonuwiii 2as. Hepmo. Ilonymuvie negpmsnwvie
eazvl. Kamennvui yeonv. Ilepepabomxa negpmu. Ilepeconka negpmu. Pexmughuxayuonnas
kononua. bBenszun. Jluepoun. Kepocun. Kpexune wnegpmenpooykmos. Tepmuueckuti u
Kamanumuyeckuti kpekureu. Iluponus.

Kucaopoacoaep:kamue opranndeckue coeJMHEHUsI.

Kucnopoacoaepxaniue opranndeckue coequHeHus. OIHOATOMHBIC MpeeiIbHbIE CIUPTHIL.
Krnaccudukanus, HOMEHKIATypa, U30MEpUsl CIUPTOB. METaHON M 3TaHON Kak IMPEeICTaBUTEIH
MPEebHBIX OJHOATOMHBIX CIIUPTOB. [1epuuHulii, BMOPUYHBLI U MPEMUUHBIL AMOMbL Yelepood.
Booopoonas cesa3b. Xumudeckue cBoiicTBa (Ha MpUMepe METaHOJIa U ATaHOJa): B3aUMOJICHCTBUE
C HaTpueM KakK Clmoco0 yCTaHOBJICHHS  HAJWYUs THUAPOKCOTPYMIBI, pPEaKUus C
raJIoreHOBOJIOPOIAMU KaK CIIOCOO TMOMy4YeHHs] pacTBOpPHUTENEH, Nerujaparanus Kak Croco0
noyyeHuss HTwieHa. Peakuuss ropeHus: COUpPTBl Kak TOIUBO. Cnupmosoe oOpodiceHue.
Depmenmol. Booopoonwie ceszu. llpuMeHeHre MeTaHoIa ¥ 3TaHoma. OU3N0IOTHYECKOE IEHCTBHE
METaHoJIa U ATaHOJIa Ha OpPraHu3M YeJI0BeKa. A1K020MU3M.

MHoOroaromMHble CIUPTHI. DTUICHIIUKOIb U TJUMUEPUH KaK MPEICTABUTEIN IPEAEIbHbBIX
MHOT'0aTOMHBIX criupToB. KaduecTBeHHast peakius Ha MHOTOATOMHBIE CIIUPTHI M €€ IPUMEHEHNE
JUIsl pacriO3HAaBaHUs TIIMLEPUHA B COCTABE KOCMETUYECKUX cpeacTB. [IpakTuueckoe npuMeHeHne
STUJICHTJIMKOJIS U TJIUIEPUHA.

®enon. Apomaruueckue crnuptbl. CTpoeHue Molekynbl (deHona. Bsaumuoe énusnue
amomos 6 mosexyie ghenona. Xumuueckue c0UCMed: 63auMo0elicmsue ¢ Hampuem, 2UOPOKCUOOM
Hampus, bpomom. Kauecmsennas peakyusi Ha ¢ero.

[Tpumenenue penona.

Kap6onumnbabsle coequHenus. KapOonunpHas rpynmna. AnbAeruanas rpynmna. AabIerubl.
Keronsl. U3omepus u HomeHknarypa. [lonyuenue u xumuueckue ceoucmea anvoe2uoos. Peaxyuu
OKUCIeHUs U npucoeduHerus anvoe2udos. Metanaib ((popmanpaerun) u dTaHaib (ameTaabaeru)
KaK TMPEeJICTABUTENN TMPEACIbHBIX albJerunoB. KadecTBeHHbIE peaklnu Ha KapOOHUIBHYIO
rpynny (peakmusi «cepeOpsHOro 3epkainay, B3aummojeiicTsue ¢ ruapokcuaoM meau (II)) u ux
MPUMEHEHUE ISl OOHAPYKEHUS TMPEACIbHBIX alIbJIETHOB B MPOMBIIIJIEHHBIX CTOYHBIX BOJIAX.
Tokcuunocts anpaeruaoB. [lpumenenue hopManbaeriaa u aneraabIeruia.

KapGonoBwie kucnotel. Kapboxcunvnas epynna (kapbokcoepynna). Hzomepus u
HoMenkaamypa Kapoonosvix kuciom. OIHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHCIOTHI.
Ilonyuenue 00HOOCHOBHBIX NpeOdeNbHbIX KAPOOHOBbIX Kuciom YKCyCHas KHCIOTa Kak
MPE/ICTaBUTENb MPeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBONCTBa (Ha
MpUMEpE YKCYCHOM KHCJIOTHI): PEAKIUU C METAJlJIaMU, OCHOBHBIMH OKCHJaMHU, OCHOBaHUSIMU U
COJISIMU KaK MOATBEPKICHUE CXOACTBA C HEOPTaHMUECKUMU KUcIoTaMu. Peakius stepudukanun
KaK Ccroco0 Moiy4deHusl CIOXHBIX 3¢upoB. llpuMeHeHue ykcycHOW KHCIOTHL. MypaBbUHas
kucnota. Auetartsl. [IpeacraBnenue o BEICIIUX KapOOHOBBIX KHCIOTAX.

Crnoxubie 2¢upsl U Kupbl. Homenknamypa. [lonydeHne, XuMUIeCKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peakuus ostepuduxanmm. CrnoxHble 3QUPBl KaK MPOAYKTHl B3aMMOICHCTBH
KapOOHOBBIX KHCJIOT CO cTUpTaMu. [IpuMeHeHne CI0KHBIX Y()UPOB B MUIIEBON U mapproMepHOi
MIPOMBIIITICHHOCTH. JKHUpBI KaK CIOXKHBIE d(PUPHI TTUIEPUHA U BBICIINX KapOOHOBBIX KHCIIOT.
PacturenbHple W JKMBOTHBIE XUPBI, UX COCTaB. Pacrmo3HaBaHWe pACTHUTEIBHBIX XUPOB Ha
OCHOBAaHMHU UX HEIPEAeNbHOro Xapakrepa. [I[puMenenne xupoB. ['u1poin3 niau OMbUICHHE KUPOB
Kak Croco0 MPOMBIIIUIEHHOTO MOTYyYEHUSI COJIEH BBICIINX KapOOHOBBIX KHUCIIOT.

Mpb1ad Kak coJid BBICHINX KapOOHOBBIX KHUCIOT. Mororue cBoiicTBa Mbina. Cunmemuueckue
Morowue cpedcmaa.

YrneBoasl. Knaccudukamnus yrieBogoB. MoHocaxapuabl. Onucocaxapuovl. Jlucaxapumbl.
Haxoxnenue yrieBogoB B npupoje. [1oko3a Kak ajibAerua0CIupT. bposkeHue TiroKo3bI.



®pyktoza. Caxaposa. [uodporuz caxaposzvi. Kpaxmanm W 1eUIron03a Kak OHOJOTHYECKHE
noJimMepbl. XUMUYECKHE CBOMCTBA Kpaxmalia U LeJUTI0JI03b! (THAPOIIN3, KaYeCTBEHHAs PEaKIus C
HOIOM Ha Kpaxmaj M ee NMpPUMEHEHHUE s OOHapyKEHHs Kpaxmalla B MPOAYKTAaX HHUTAHUS).
[Ipumenenue u OuojorMueckas posib yriaeBoJoB. [loHsThe 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha
IIpUMeEpe alleTaTHOTO BOJIOKHA. Ayemunyenntonosa Kiaccugpurayus 6010KoH.

Wnentudukanuss OpraHUYECKUX COCTUHEHUH. [ enemuueckas cea3b medxncoy Kiaccamu
op2aHudeckux coeourenui. TUNbl XUMUYECKUX peakluii B OPraHUYECKON XUMUH.

A3oTcoep:kalye OprannyecKkue coeJHHeHMs.

AMuHOKHCHOTHI U Oenku. CocTaB M HOMEHKIATypa. Amunvl. Amunocpynna. AHuLumH.
Ilonyuenue u xumuueckue ceolicmea aHunuHa. AMUHOKHUCIOTHI Kak aM(pOTepHbIe OPTraHUYECKUe
coenuHeHus. Mzomepus u nomenkaramypa. bunonapuwiii uon. llentuanas cBs3b. buonoruyeckoe
3HaYEHUE O-aMUHOKUCIOT. OO6iacTu MNpPUMEHEHHUs] aMHHOKHCIOT. Xumuueckue ceolicmed
amunokuciom. Ilenmudwi. I[lonunenmuowl. [nuyun. Bbelku Kak TPUPOAHBIE OHOMOIUMEPHI.
CoctaB u cTpoeHue O€nKOB. XHUMHUYECKHE CBOMCTBA OEIKOB: THAPOIU3, JEHATyparusl.
OOHnapy:xeHue OeKOB MPH MOMOIIM KaueCTBEHHBIX (I[BETHHIX) peakuuid. [IpeBpamienust OenkoB
UMM B opranu3Me. buonornyeckue GyHKIMN OEIKOB.

Azomcooepocawue cemepoyuxiuieckue coeourenus. IHupuoun. [uppon. [upumuoun. [1ypun.
Aszomucmoie ocHo8aHus.
Hyxneunosvie kucnomul. Hyxneomuowvl. Komniemenmapmvie azomucmsie 0CHOBAHUS.
Xumus u 300posve uenosexa. apmaxonocuieckas XUmusl.

Xumusn nonumepos

Ilonumepwr. Cmenenv nonumepusayuu. Monomep. Cmpyxkmypuoe 36eno. Tepmonaacmuunvie
noaumepbi. Cmepeopezynapnvie noaumepbi. Tonusmunen. Ilonunponunen.
Honumempagpmopsmunen. Tepmopeaxmuenvie nonumepuvl. PeHoiohopmanboe2uoHble CMObL.
Inacmmaccol. Denonnacmel. Amunonnacmol. Ilenonnacmer. Ilpupoomusiii kayuyk. Pe3una.
D6onum. Cunmemuueckue xkayuyku. Cunmemuueckue gonoxkna. Kanpou. Jlascam.

JleMoHCTpal UK.

e OOpa3sibl OPraHUYECKHX BEIIECTB M MaTepuanoB. Mojaeau MOJIEKYJ OpPraHHYEeCKHX
BEIIIECTB

e OTHOIIEHHE AJIKAHOB K KHUCJIOTaM, LIeJIo4aM, pacTBOPY NepMaHraHata Kajius 1 OpOMHOM
BOJIE.

e Mopenu MoeKyJ TOMOJIOTOB U M30MepoB. [TonydeHue aneruiaeHa KapouIHbIM CIIOCOOOM.
B3aumMoneiicTBue aneTwiieHa ¢ pacTBOPOM IE€pMaHraHaTa Kajius M OpOMHOM BOJOM.
['openue anermneHa. PasnoxeHne kaydyka MpH HarpeBaHWW M HCIBITAaHHE MPOIYKTOB
pasyiokeHusl. 3HAaKOMCTBO ¢ oOpa3lamMM KaydykoB. beH301 kak pactBoputens. ['opeHue
Oenszona. OtHomeHue OeH301a K OpOMHON BOJI€ M PACTBOPY IMEpMaHraHara Kajus.
Oxucnenue Toyona

e PacTBOpeHHE B alleTOHE Pa3IMYHBIX OpPraHWYecKUX BemiecTB. OOpaslbl MOMIOIUX U
YUCTSIINX CPEJICTB.

e  OOpa3Isl IacTMace,

JlabopaTopHbIe ONBITHI.

W3roroBneHue Mozenei MoJaeKys yIriaeBoJ0pOI0B

O3nakomiieHHe ¢ 00pa3aMu NpoIyKTOB HedrenepepadboTKu

Oxucnenue stanosna okcugoM meau (I).

PacTBOpeHue rimueprHa B Bojie U peakuus ero ¢ ruapokcuaom meau (I1).

XuMHYecKue CBOMCcTBa GeHona

Oxucnenne MeTaHais (3TaHajs) OKCUIOM cepedpa.

Oxucnenue Meranains (3tanais) rugpokcuaom menu (IT)

PacTBOpHMOCTH XHPOB, JJOKA3aTEIbCTBO MX HEMPEICIIEHOTO XapakTepa, OMBUICHUE

KHUPOB.

LNk wNE



9. CpaBHeHME CBOWCTB MbLIA M CHHTETUYECKUX MOIOIIUX CPEJCTB

10. CaoiicTBa ri10KO3bI KaK aJIbJETUAOCIUPTA.

11. B3aumojeicTBuE caxapo3bl C TUAPOKCUAOM KaJlbLIHS.

12. TlpuroToBiieHHE KpaXMaJbHOTO KJIecTepa U B3aUMOJCHCTBUE C HOIOM.

13. 'maponu3 kpaxmana. O3HaKOMIIEHHE ¢ O0Opa3laMH MPHUPOIHBIX U MCKYCCTBEHHBIX
BOJIOKOH.

14. IIBeTHble peakuuu Ha OENKU

IIpakTuyeckune padoTsl

1.« [Tomydenue 3TUICHA U U3YUYEHUE €T0 CBONCTBY.

2. «Ilomyuyenue ykcyCHON KUCIOTHI U U3yUEHHUE €€ CBOWCTBY.

3. «PenieHue sxkcneprMeHTaNIbHBIX 33/1a4 Ha paclio3HaBaHUE OPraHMYECKHUX BEIIECTBY.

4. «Pacro3HaBaHHe IIACTMACC U BOJIOKOHY.

TEMATHYECKOE IVIAHHPOBAHHUE

Ne/m | HaumenoBaHue TeMbl KomnyectBo | KoHntposbnble | IIpakTtuueckue
4acoB B paboThI paboThI
paboueit
IIporpaMme

1. Teopust XMMHUYECKOTO CTPOEHUS -

OpPraHUYECKUX COCIMHEHU . 4

[Ipupona xuMHUECKUX CBSI3EH

2. VYT1eBO1I0pOIBI 10 1
3. Kucnoponaconepxamue 11 -
OpraHuYecKue COeTUHEHUs
4. A3oTcoaepxkaline OpraHn4ecKue 5 1
COEMHEHUS
> XUMHS OJIHMEPOB 4 i
2

Hroro B 10 kiaacce: 34
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