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PabGouass mporpamma ydeOHOro mnpeamera «Xumus» (06a30Bblii ypoBeHb) i 10 — 11
KJIaCCOB pa3paboTaHa B COOTBETCTBUU C HOPMATHBHBIMH JJOKYMEHTaAMU:

1. ®enepanpHbiii 3akoH OT 29 naexadbpst 2012 roma Ne 273 — @3 «O6 oOpazoBaHWH B
Poccuiickoit ®enepanumy (C U3SMECHEHUSIMH).

2. Ilpukaz MunucrepctBa obOpazoBanuss u Hayku P® or 17.05.2012 r. Ne 413 «OG6
YTBEPKICHUH @denepanbHOro  ['ocyaapcTBEHHOT0 00pa30BaTENBHOIO CTaHAAPTA
cpenHero obmiero oopazoBanusy» (B pea. ot 29.06.2017 r.)

YMK:

Pabouas mporpamma kypca xumun K ydeOHukam aBTopoB I'. E. Pymsutnca u @. I.

®enpamana st 10—11 kmaccoB o01eo06pa3oBaTenbHbIX opranu3anuii. AdanacbeBa M.

H. M.: TIpocsenienue, 2017 r.

YueOHUKH:
Pynzutuc I'.E., ®enpaman @.I'. Xumus. ba3ossiil yposens. 10 kiacc. - M.: [Ipocsenienue,
2018;
Pymsutuc I'.E., ®enpaman @.I". Xumus. ba3zoseiii yposens. 11 kiacc. - M.: [Ipocsernienue,
2018.
Pabouas nmporpamma opHeHTHpOBaHa Ha OCBOEHHE IpeaMeTa Ha 0a30BOM ypoBHE B 00BbEME 1
yaca B Hezemo B 10 kiacce u 1 yaca B Heaenmo B 11 kiacce.

I[lnanupyemble pe3yabTaThbl OCBOCHHS Y4eOHOI0 mpeaMera
JINYHOCTHBIE Pe3yJIbTATHI

1) poccnﬁcxaﬂ TpaxxaaHCKasd UACHTUYHOCTD, IAaTPUOTHU3M, YBA’KCHUC K CBOCMY HApOAy, UyBCTBa
OTBETCTBEHHOCTH Iepe], PoanHo, ropaoctu 3a CBOM Kpaii, cBoro PojuHy, npolsioe 1 HacTosiee
MHOTOHAIMOHAIBHOTO Hapoaa Poccnu, yBaskeHHe TOCy1apCcTBEHHBIX CUMBOJIOB (Tep0, (hiar, TuMH);

2) rpaXIaHCKYIO IMO3UIMIO KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUHCKOT0 0OIIECTBa,
OCO3HAIOLIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa U 0053aHHOCTH, YBa)KAIOIIEr0 3aKOH M MIPaBONOPSIOK,
00J1aJaf01Ier0 YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO TPaJAULOHHbIE
HaI[MOHAIbHbIE U O0IIeYeI0OBEeYeCKIEe T'YMaHUCTUYECKHE U JeMOKpPaTHUECKUE IIEHHOCTH;

3) TOTOBHOCTH K ciy>keHuto OTeyecTBy, €ro 3aluTe;

4) chopMHPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
0O0IIECTBEHHOW NPAKTUKH, OCHOBAaHHOT'O Ha JIHAJIOTE KYJIBTYP, & TAKKE Pa3IMIHBIX (OPM OOIIECTBEHHOTO
CO3HAHUs1, OCO3HAHUE CBOEI0 MECTA B MOJIMKYJIBTYPHOM MUDE;

5) chopMHUPOBAHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCITUTAHMS B COOTBETCTBHH C OOIIICUYESIIOBEUSCKUMU
IEHHOCTSIMU | HjeallaMU IPaKIAaHCKOTO 00IIEeCTBa; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITEITLHOM,
TBOPYECKON Y OTBETCTBEHHOMU JIESITEIIbHOCTH;

6) ToJIepaHTHOE CO3HAHUE U TOBEJICHHUE B TIOJIUKYJILTYPHOM MUPE, TOTOBHOCTh M CIOCOOHOCTH BECTH
JIUaJIoT C APYTHMH JIFOABMU, JTOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOUTh OOIINE eI U
COTPYIHUYATH IJISl UX JOCTIDKEHHUS, CIIOCOOHOCTh IPOTHBOCTOATH UICOJIOTHH AKCTPEMH3MA,
HallMOHAJIM3Ma, KCeHO(POOUH, TMCKPUMHUHALIUY [0 COIUATBHBIM, PEITUTHO3HBIM, PACOBBIM,
HaIlMOHAJBHBIM MPU3HAKAM U APYTHM HETaTHBHBIM COLIMATIbHBIM SIBICHUSIM;



7) HaBBIKK COTPYTHUYECTBA CO CBEPCTHUKAMH, JETHMHU MJIAJIIIIETO BO3PACTA, B3POCIBIMU B
o0pa3oBaTenpHOH, OOIIECTBEHHO TOJIE3HON, YIeOHO-NCCIIeI0BATEIHCKON, IPOSKTHON 1 IPYTHUX BUIAX
JIESATEIILHOCTH;

8) HPAaBCTBCHHOC CO3HAHNEC U NOBECACHNUEC HAa OCHOBC YCBOCHUS 06IIIC‘JGJ'IOBG'-ICCKI/IX LICHHOCTEI;

9) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKCHIH BCEH
JKU3HU; CO3HATEIBHOE OTHOIICHHUE K HEMPEPBIBHOMY 00pa30BaHUI0 KaK YCIOBUIO YCIICIITHOM
npodecCuOHaTBLHON U 00IIECTBEHHOHN eI TeTLHOCTH,

10) acTeTHYECKOE OTHOIICHUE K MUPY, BKJIFOUasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
CITopTa, OOIIECTBEHHBIX OTHOIIICHHIA;

11) npuHsATHE U peanu3alys EHHOCTEH 310pOBOro 1 Oe3o0macHoro odpasa KU3HHU, MOTPEOHOCTH B
(bHU3MIECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHIATHIX CIIOPTHBHO-03I0POBUTEIILHOM JESITEILHOCTBIO,
HETPHUSTHE BPEAHBIX MIPUBBIUEK: KypeHHUsI, YIOTPEOICHNUS alTKOT0JIsl, HAPKOTHKOB;

12) GepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHUE K (PU3MUECKOMY U IICHUXOJIOTHYECKOMY
3[I0POBBIO, KaK COOCTBEHHOMY, TaK U APYTHX JIO/IeH, YMEHUE OKa3bIBaTh MEPBYIO MIOMOIIIb;

13) oco3HanHEI BEIOOP Oymymieit mpodeccuy U BO3MOXKHOCTEH pean3aliiil COOCTBEHHBIX JKU3HEHHBIX
TUTaHOB; OTHOLICHHUE K MPO(PECCHOHANBHOM AEATEIILHOCTH KaK BO3MOYKHOCTH YHaCTHS B PELICHUH
JMYHBIX, OOIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOMICHATMOHAIBHBIX IPOOIIeM;

14) chopMHPOBaHHOCTH HKOJIOTHYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHHS COUATBHO-9KOHOMHUECKUX
MPOLIECCOB Ha COCTOSIHUE MIPUPOAHOM U COLMAIBHOM Cpelibl; MPHOOPETEHUE OIbITA 3KOJIOTO0-
HaIlpaBJIEHHOW JEATENbHOCTH;

15) oTBETCTBEHHOE OTHOIICHNE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSITHS [IEHHOCTEH
CEMENHOM KU3HU.

JIMYHOCTHBIE YHUBEPCAJTBHLIC y‘leﬁl—lble JelcTBUA

B IIECHHOCTHO-OPUEHTAIIMOHHON chepe — 0CO3HAHUE POCCUNCKON IPaKIaHCKOU UJIEHTUYHOCTH,
BOCIIMTAHHOE YyBCTBO FOPAOCTH 32 POCCUICKYIO XUMUYECKYIO HayKy; COOCTBEHHAs MMO3ULUS
IIPU OLIEHKE NOCIICACTBUN JUIsl OKPYXKAIOLIEH CPebl AEATENbHOCTH YEI0BEKA, CBA3aHHOM C
IIPOM3BOJICTBOM U IepepabOTKON XUMHUYECKUX MTPOAYKTOB;

B TPYJI0BOH cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasbHEHIIel 00pa3oBaTeabHON
TPAcKTOPUH WU TPYIOBOH €ATENbHOCTH, CBI3aHHON ¢ XMMHUYECKON HAYKOM;

npogedenue XUMUIECKOTO SKCIIEPUMEHTA; pa3zeumue HaBbIKOB YUeOHOM, TPOEKTHO-
HCCHGHOB&T@HBCKOﬁ u TBOpquKOﬁ ACATCIIBHOCTH ITPU BBIITOJTHCHHUU MHAWBUAYAJIIBHOTO ITPOCKTA
10 XUMUMU;

B [T03HABATEJIbHOH cepe — yMeHHe YIpaBIsATh CBOEH M03HABATENbHOMN AESITEIbHOCTHIO MPU
OCBOEHHUH y4eOHOro ImpeaMeTa «XUMHUs», TOTOBHOCTh K 00pa30BaHUIO, B TOM YHCIIE K
caM000pa30BaHUIO KaK YCIOBUIO YCHEIHOW MpoQecCHOHaNbHOM U 00I11eCTBEHHON
JESATEIILHOCTH;

B cpepe cOepexeHns 310POBbs — IPUHATUE U PeaTn3alns IEHHOCTEH 30pOBOro U 6€301acHOro
o0pasa *KHU3HH, HEMPUATHE BPEIHBIX MPUBBIYEK (KypEHHsI, yIOTpeOIeHU HAPKOTHUKOB) Ha
OCHOBE 3HaHUI O TOKCUYECKOM U HAPKOTUYECKOM JEHCTBUM BELLECTB; coOM00eH e TIPABHIT
Oe3omacHOro 0OpaICHHS ¢ BEIIECTBAMH, MaTeprallaMy; OKa3aHUe IePBOM TTOMOIIY IPH OTPABICHHUSX, 05KOTaX



Y TPaBMax, MOJIYYCHHBIX B Pe3yJIbTaTe HAPYILCHHUS [IPABIJI TEXHUKH 0€30I1aCHOCTH NP PaboTe C BELECTBAMHU
1 JIaOOpaTOpHBIM 000PYIOBAaHHEM.
MeTtanpeaMeTHble pe3yJabTaThI

1) YMEHHUE CaMOCTOATEIIBHO OIMPECACIIATh HCIIN ACATCIIBHOCTH U COCTABJIATE I1JIaHBI
ACATCIIBHOCTH,; CAMOCTOATCIIBHO OCYHICCTBIIATH, KOHTPOJIUPOBATH U KOPPCKTUPOBATH
ACATCIIBHOCTD, UCIIOJIb30BATh BCC BO3MOKHBIC PECYPChI IJIA JOCTUIKCHUA IMOCTABJICHHBIX ueneﬁ
" pcain3alluu IJIaHOB JCATCIbHOCTU, BBIGI/IpaTb YCIICHIHBIC CTPATCTHUU B PA3JIMUHBIX CUTYyAllUAX;

2) yMeHHe MPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B IPOIECCE COBMECTHOM
ACATCIIBHOCTH, YYUTLIBATD MMO3UIUHN JPYTIUX YUACTHHUKOB ACATCIIBHOCTH, 3(1)(1)€KTI/IBHO
pa3pemaTh KOHQIUKTHI;

3) BiajeHue HaBbIKAaMM [103HABATEIbHON, y4EOHO-UCCIIE0BATEILCKON U MPOEKTHON
JeSITeIbHOCTH, HABBIKAMU pa3pereHus MpooiieM; CiocOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX
METO/I0B TIO3HAHUS;

4) TOTOBHOCTBH U CIIOCOOHOCTH K CAMOCTOSITeIILHOU MH()OPMAIIMOHHO-TTO3HABATEIIEHON
JESITEIIbHOCTH, BIIQJICHHE HAaBBIKAMH ITOTYICHHSI HEOOXO0IMMOM HH(pOpMaIiK U3 clioBapei
pa3HbIX TUIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IIMYHBIX HCTOYHHUKAX MH(GOPMAIIUU, KPUTUYECKU
OILICHUBATh U UHTEPIIPETUPOBATHh HH(DOPMALIHIO, ITOTYyIaEMYIO U3 PA3IMUYHBIX UCTOYHHKOB;

5) yMeHue UCIIONIb30BaTh CPEACTBA HH)OPMALIMOHHBIX M KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA
(manee — VIKT) B perieHnn KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AIlMOHHBIX 33]1a4 C
co0utto/IeHreM TpeOOBaHUI SPrOHOMMKH, TEXHUKU 0€30MacHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHONW O€3011acHOCTH;

6) YMCHHE OIIPECACIIATh HA3HAYCHNUEC U q)YHKI_II/II/I Pa3JIMYHbIX COOUAJIBHBIX HHCTUTYTOB,

7) YMCHHUEC CaMOCTOATCIIbHO OLICHUBAThL U IPUHUMATDL PCHICHUA, OIPCACIIAOIINEC CTPATCTUIO
MOBEACHUS, C YUCTOM Ipa’kKaAaHCKUX U HPaBCTBCHHBIX HCHHOCTefI;

8) BJIAACHUC A3BIKOBBIMHU CPEACTBAMH — YMCHHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOUKY
3pC€HUSA, UCITIOJIB30BATh AACKBATHBIC SAI3BIKOBBIC CPEACTBA,

9) BnaieHue HaBbIKAMU [TO3HABATEIBHON pedieKCHN KaK OCO3HAHMS COBEPILIAEMBIX JAEUCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YJIbTATOB M OCHOBAHMM, TPAHUI] CBOETO 3HAHUS U HE3HAHU,
HOBBIX [TO3HABATENIBHBIX 3371a4 U CPECTB UX JTOCTHUKECHUS.

1. PerynasTuBHBIE YHHBepcaJbHbIe YUeOHbIe AeliCTBUS
BbinyCKHUK Hay4YuTCH:

—  CaMOCTOSITENIbHO OMNPENENATh 1IeJId OCBOCHUS y4eOHOro mpenMera «XuUMUsS», 33/71aBaTh
rapameTpsl U KpUTEPHUH, IO KOTOPBIM MOXHO OINPEAEIIUTD, YTO LI€JIb JOCTUTHYTA;

—  OLICHHMBAaTh BO3MOXXHbBIE MOCIEACTBUSA JOCTUKEHHUS ITOCTABICHHOMN LIEIU B JEATEIbHOCTH,
COOCTBEHHOM >KU3HM M JKU3HHM OKPYKAIOLIUX JIIOJIeH, OCHOBBIBAsICh HA COOOpPaKEHUSIX STUKU U
MOpaJu;

— CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 337aYd B OOYYEHHUH XHMHUHU M >KU3HEHHBIX
CUTYaIUsX;



— OIEHHMBATh pECypchl, B TOM 4HCIE BpeMsi W Jpyrue HeMaTepHajbHBIE PECypCHI,
HEOOXOIUMBIC JJIs JOCTUKCHHSI IIOCTABJICHHOH 1IETH;

— BbIOMpaTh TYyTh JOCTHIKCHHUS II€TH, TUIAHUPOBATh PEIICHHWE ITOCTABJICHHBIX 3ajad,
ONTHUMH3HUPYS MaTePUAIILHBIC M HEMaTepHUAIbHBIC 3aTPAThI;

—  OpraHu3oBBIBaTH J(PPEKTUBHBIA TOUCK PECYpCOB, HEOOXOMUMBIX JUISI JAOCTHIKCHHUS
MIOCTABJICHHOU 11EITH;

—  CONOCTABJIATH NOJYYCHHBIN PE3YJIBTAT ACATEILHOCTH C TOCTABICHHOW 3apaHee Ieblo.

2. Ilo3HaBaTe/ibHbIE YHHBepPCAJIbHbIE YUeOHbIE JeiCTBUS

BbInyCKHUK HAY4YUTCSH:

—  HCKaTh M HaXOJUTh OOOOIIECHHBIE CIIOCOOBI PeIICHHs 3aay, B TOM YHUCIIE, OCYIIECTBIISATh
pa3BepHyThIi HMH(OPMAIIMOHHBIA IOUCK W CTaBUTh HA €ro OCHOBE HOBble (yueOHblEe H
II03HABATEJIbHBIC) 3a/1a4H;

— KPUTMYECKH OLEHHMBATh M HMHTEPIPETUPOBATH XUMHUYECKYIO HH(OPMALUIO C pa3HbIX
NO3ULIMH, pacro3HaBaTh U GUKCUPOBATH IPOTUBOPEUHs B MH(POPMALIMOHHBIX UCTOUHUKAX;

—  HCHOJIb30BaTh pPAa3IUYHBIC MOJIEIBHO-CXEMAaTUYECKUE CPEICTBA Ul IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3¢M M OTHOLIEHUMH B XMMHMYECKOM HayKe, a TaKkKe MPOTUBOPEUHIA,
BBISIBIICHHBIX B HH(OPMAIIMOHHBIX UCTOYHUKAX;

—  HAaXOJWUTh U NPUBOIAUTH KPUTUYECKHE APIyMEHTHI B OTHOIUEHUHU JIEUCTBUM U CYKICHHUU
JPYroro; CHOKOMHO W pa3yMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEYaHUsM B OTHOIICHUH
COOCTBEHHOIO CYXKEHHUS, pACCMATPUBATh UX KAaK PECYpC COOCTBEHHOIO PAa3BUTHS;

—  BBIXOJMTH 32 PaMKU y4eOHOTo npeaMera «XUMHUS» U OCYLIECTBIIATD IieJIeHapaBIeHHbIN
MOUCK BO3MOYKHOCTEH Uil IIUPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB IEHCTBHS;

—  BBICTpauBaTh MHIUBHUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAaHUYEHUS
CO CTOPOHBI APYI'MX YYACTHUKOB U PECYPCHBIE OIPAHUYCHHS;

—  MEHATh U yJIEp>KMBATh Pa3HbIC NO3ULIMU B I03HABATEIIBHON JI€ATEIbHOCTH.

3. KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS
BbINyCKHUK HAYYUTCS:

—  OCYHIECTBJISATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMH
(xak BHYTpH oOpa3oBaTelIbHON OpraHU3alluy, TaKk M 3a €€ MpejesiaMu), MoJA0UpaTh MapTHEPOB
JUISL IEJIOBOM KOMMYHUKAIIMM HUCXOJsI U3 COOOPaKCHHH Pe3yIbTaTUBHOCTH B3aWMOJICHCTBUSA, a
HE JINYHBIX CUMITaTU;

— TIpU OCYILECTBJIEHHUH TPYNIOBOH pPabOThl OBITh Kak PYKOBOJUTENEM, TaK U YJICHOM
KOMaH/Ibl B Pa3HbIX pOJIsIX (TeHepaTop UIEH, KPUTHK, UCIIOJIHUTENb, BHICTYIAIOMIUHN, SKCIEPT U
T.1.);

—  KOOpIUHHUPOBAaTh W BBIIOJHATH pPabOTy B YCJOBHUSX pEAIbHOrO, BHUPTYAIbHOIO H
KOMOMHHMPOBAHHOTO B3aUMOJIEHCTBUS;

—  pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
a/IeKBATHBIX (YCTHBIX M MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

—  pacrmo3HaBaTh KOH(DIMKTOTCHHBIE CHUTYallMM W TPEAOTBPAIIAaTh KOH(PIUKTH A0 HX
aKTUBHOM (ha3bl, BHICTpaMBaTH JENOBYI0 U O0pa3oBaTEeIbHYI0 KOMMYHUKAIUIO, H30eras
JMYHOCTHBIX OLEHOYHBIX CYXKIECHUH.



IIpeaMeTHBIE pe3yabTATHI
0CBOEHHS Y4eOHOro npeamera «XuMus» (0a30Bblil ypOBEHb)

1) cpopMHUpPOBaHHOCTH MPEICTABICHUI O MECTE XUMHH B COBPEMEHHOM HAYYHOIH KapTHHE MUPA;
HOHUMAaHME POJIM XUMHUH B (POPMUPOBAHUM KPYro30pa U PYyHKIMOHAIBHON IPaMOTHOCTH
YeJIOBEKa I PEIICHUS IPAKTUYECKUX 3aay;

2) BJIAAACHUEC OCHOBOIIOJIAraltOIMUMU XUMHUYCCKUMU ITOHATUAMU, TCOPUAMU, 3aKOHAMU U
3aKOHOMEPHOCTIAMH; YBEPECHHOC I10JIb30BAHUEC XHUMHYECKOH TepMHHOHOFHGfI n CHMBOHHKOﬁ;

3) BnajieHue OCHOBHBIMU METOJaMHU HAyYHOTO MTO3HAHUS, UCTIOJIb3YEMBIMU B XUMUU:
HaOJII0/ICHUE, ONMCAHKE, U3MEPEHHE, SKCIIEPUMEHT; YMEHHE 00padaThIiBaTh, OOBICHATH
pe3yNbTaThl IPOBEICHHBIX OIBITOB U J€NaTh BHIBObI; TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSTH
METO/1bl TTIO3HAHUS MPU PEIICHUH NMPAKTHYCCKUX 3a/1a4;

4) C(i)OpMI/IpOBaHHOCTb YMCHUA NaBaTb KOJIUYCCTBCHHBIC OLICHKU U IMTPOBOAUTDL PpACYCTHI 11O
XUMHNYCCKUM Q)opMleaM " YPAaBHCHUAM;,

5) BJIaACHUC ITPpaBUJIaMU TCXHUKH 0e30macHOCTU IIPpU UCIIOJIb30BAHUU XUMUUYCCKUX BCUICCTB;

6) chopMUPOBAHHOCTH COOCTBEHHOM MO3UIIUY MO OTHOLICHHUIO K XUMUYECKOH nH(popmanuu,
MOJTy4aeMOU U3 Pa3HBIX UCTOYHUKOB, YMEHUS KIacCH(DHUIIMPOBATH OPraHUICCKHE BEIIECTBA U
PEaKIuy MO PA3IUYHBIM IPU3HAKAM;

7) chopMUPOBAHHOCTh YMEHUS OMUCHIBATh U Pa3INuaTh U3yUEHHBIEC KJIACCHI OPraHUYEeCKUX
BEIICCTB;

8) chopMHPOBAHHOCTh YMEHUS JIEIaTh BBIBOJIBI M YMO3AKITFOUCHUS U3 HAOIOICHUH,
XUMUYECKHUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEUIECTB 11O AHAJIOTUU

C U3YUCHHBIMHU,

9) chopMUPOBaHHOCTH YMEHUS CTPYKTYPUPOBATh NU3YUYEHHBIN MaTepral 1 XUMUYECKYIO
UH(POPMALIKIO, TTOTY4aeMYIO U3 PA3HBIX UCTOYHUKOB,;

10) chopMUpOBaHHOCTH COOCTBEHHOM MO3UIMU MO OTHOLIEHHUIO XMMUYECKOI HH(pOpMaIH,
MOJIyY€HHOM U3 pa3HbIX UCTOYHHUKOB;

11) chopMHUPOBAHHOCTH YMEHUS aHATU3UPOBATH U OLIEHUBATH MOCIIECTBUS IPOU3BOICTBEHHOI
U OBITOBOM JEATENBbHOCTH, CBSI3aHHOM ¢ epepadOTKOI OpraHnyecKuX BEIIECTB

12) oBnajieHre OCHOBaMU HAyYHOI'O MBIIICHUSI, TEXHOJIOTHEN HCCIIe0BAaTENbCKON U
MPOEKTHOM JI€SITEIbHOCTH;

13) chopMHPOBAHHOCTH YMEHHSI TPOBOIUTH SKCIIEPUMEHTHI PA3HOM U IaKTHUECKOM
HaIIPaBJIEHHOCTH;

14) chopMUpOBaHHOCTH YMEHUS OKa3bIBATh MEPBYIO IOMOIIb MPU OTPABJIICHUSAX, 0’KOTaX U
JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAHUEM.

BoinyckHuk Ha 0230BOM yPOBHE HAYYHMTCSI:

10 kaace



— pacKpbiBaThb Ha TMpuUMEpax poJib XUMHUU B (POPMUPOBAHHMH COBPEMEHHOW HAayYHOU
KapTUHBI MUPa U B MPAKTUUYECKON J1eITEIbHOCTH YEJIOBEKa;

—  JIEeMOHCTPUPOBAaTh Ha MpPHUMEpPax B3aUMOCBSI3b MEXKAY XHUMHEH U JIPyrUMHU
€CTECTBEHHBIMU HAayKaMH;

—  pacKpbIBaTh Ha PUMEPAX MOJOKEHUS TEOPUHU XUMuueckoro crpoenust A.M. bytieposa;

—  OOBSCHATH MPUYUHBI MHOTO0OpAa3us BEIICCTB Ha OCHOBE OOIIUX IMPEACTABICHHH 00 MX
COCTaBE€ U CTPOCHUHU;

—  TPUMEHSATH MpaBUJa CUCTEMATUYECKON MEXKIYHApOJHONW HOMEHKJIATYphl KaK Cpe/CTBa
paszIuyeHus U UACHTU(UKAIIMN BEIIECTB 10 UX COCTaBY M CTPOCHUIO;

—  COCTaBIISITh MOJICKYJSIPHBIE W CTPYKTYpPHBIE (OPMYIBI OPTaHUYECKUX BEIICCTB Kak
HOcHTENeH WH(GOpPMAllMM O CTPOCHHUM BEIIECTBA, €ro CBOWCTBAX H MPHHAJICKHOCTH K
ONPEACIEHHOMY KJIaCCy COCMHEHUM;

—  XapakTepu30BaThb OPraHMYECKHWE BEUIECTBA II0 COCTaBY, CTPOCHHUIO U CBOMCTBaM,
YCTaHaBIUBATh IPUYUHHO-CIIECTBEHHbBIE CBA3U MEXAY JaHHBIMHU XapaKTEePUCTUKAMU BEILIECTBA;

—  TIPUBOJIUTH NPUMEPbl XUMHUYECKHUX PEAKIUMA, PACKPBHIBAIOIIMX XapaKTepHbIE CBOMCTBA
TUMAYHBIX TPEJICTABUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C ILEIbI0 UX HIACHTH(PUKALMH U
00BSICHEHHS 00J1aCTH IPUMCHCHHUS;

—  HCIOJB30BaTh 3HAHUS O COCTaBE, CTPOCHUM W XHMHYECKHX CBOMCTBaxX BELIECTB MIJIS
0e301acHOTO MPUMEHEHUS B MPAKTUUECKOU JIEATEIbHOCTH;

— TMPOBOAUTH pacyeThl HAa HAXOXJEHUE MOJEKYISIPHOM (OPMYJBl YriIeBOAOpPOAa IIO
MPOAYKTAM CrOPAaHUS U TO €ro OTHOCHUTEIBHOM IUIOTHOCTH U MACCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJISIIUX B €TI0 COCTAaB;

—  TPHUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOIB30BAHUS MPOIYKTOB MEepepaboTKku HEDTH U
MPUPOJHOTO Ta3a, BBICOKOMOJICKYJSIPHBIX COEAMHEHHH (TONMITUIICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

—  TMPOBOAUTH OMNBITHI MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB: TIIMIIEPUHA, YKCYCHOU
KHCJIOTBI, HETIPEEIbHBIX )XHPOB, TIIFOKO3bI, Kpaxmaiia, OEJIKOB — B COCTAaBE MUIIIEBBIX MPOTYKTOB
Y KOCMETUYECKUX CPEJICTB;

—  BJIQJIETh TpaBUJIAMHU M MpPUEMaMU 0€30MacHO pabOThl ¢ XUMUYECKUMH BEIIECTBAMHU U
71a00paTOPHBIM 000PYIOBaHHUEM;

11 kaace

— mnoHuMarh Qusudeckuii cmbicn [lepuoguueckoro 3akona [[.J. MenaeneeBa u Ha €ro
OCHOBE OOBSCHITh 3aBHUCHMOCTh CBOWCTB XHMMHUYECKHUX JJIEMEHTOB M O0Opa30BaHHBIX HMU
BEILIECTB OT JJIEKTPOHHOI'O CTPOEHHS aTOMOB;

—  MPOTHO3UPOBATH BO3MOXXHOCTH MPOTEKAHUS XUMHUUYECKUX PEAKIMil Ha OCHOBE 3HAHHM O
THTIAX XUMUYECKOH CBSI3M B MOJIEKYJIaX pEareHTOB M MX PEAaKIIMOHHON CITIOCOOHOCTH;

—  YCTaHaBIIMBAaTh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEAKITNU U CMEIIEHUS XUMUUECKOTO
paBHOBECHUSI OT PA3IHYHBIX (PAKTOPOB C IMETBIO OMPEACIICHUs] ONTUMAIBHBIX YCIOBHM
MPOTEKAHUsI XUMUYECKUX ITPOLIECCOB;

—  NPUBOJUTH MPUMEPHI TUAPOIIN3A COJIEH B MOBCETHEBHOW KU3HU YETIOBEKA;

— TMPUBOJUTH TPHUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX pEAKUUl B IPUPOJE,
MPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEACSITEIIbHOCTA OPTaHU3MOB;

— TPUBOJIUTH TPHUMEPHl XHUMHYECKUX PEAKIMi, PaCKPBHIBAIOIIUX OOIIHME XUMHUYECKHE
CBOICTBA MPOCTHIX BEHIECTB — METAIIOB U HEMETAJIJIOB;



—  BIaJETh MpaBWIaMU 0€30MacHOro OOpallleHHs C €AKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEACTBAMHU OBITOBOM XHUMHUU;

—  OCYHIECTBIATh MOMCK XWMHYECKOH WHGpOpMAlMU IO HA3BaHUSAM, HACHTH(PHKATOPAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KPWUTMYECKH  OICHMBAaTh M  HMHTEPIPETUPOBATH  XHMHUYECKYI0  HH(OPMALHIO,
COJIeprKallylocsl B COOOIIEHUSAX CPEACTB MacCOBOM HH(popMmaIuu, pecypcax MHTepHeTa, Hay4yHO-
MONYJISIPHBIX CTAThSIX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISAX BBISBICHUS
OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHO MO3UIINY;

—  TPeICTaBJIATh MYTH PEIIeHHUs INI0OANBHBIX MPOOJIeM, CTOSIIUX Mepel] YeIOBEUYECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHHU B PEIICHUHU 3TUX MTPOOIEM.

BbInycKkHUK Ha 62a30BOM YPOBHeE MOJYYUT BO3MOKHOCTh HAYYHThCSH:

—  WIIIOCMPUpO8amsv HA NPUMEPAx CMAHOGIEHUE U IBOTIOYUIO OPSAHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCOPUYECKUX YIMANAX ee pa3eumusi;

—  UCNONb3068aAMb MemoObl HAYYHO20 NO3HAHUSA NPU 6bINOJHEHUU NPOEKmo8 U yueOHO-
UCCIe008amenbCKux 3a0ai no U3VHeHUro C8OUCMS, CHoco006 NONYHeHUs U PACnO3HABAHUS
OP2AHUYECKUX 8eUjeCm8;

—  00BsCHAMb NpUpooOy U CHOCoObl 00PA30BAHUS XUMUYECKOU C83U. KOBAIEHMHOU
(noNAPHOU, HENOJAPHOU), UOHHOU, MEemAalIudecKol, B000POOHOU — C Yelblo ONnpeoeseHus
XUMUYECKOU AKMUBHOCTU 8EUeCmE;

—  YCMAaHaeIueamv 2eHemu4ecKyl0 Ce53b MeNHCOy KIACCAMU OP2aHUYeCKUX Geujecmes Ois
000CHOBAHUSL NPUHYUNUATBHOU 803MONCHOCMIU NOJYYEHUSI OPCAHUYECKUX COCOUHEHUL 3A0AHHO20
COCMasa u CmpoeHusi;

—  YCMAaHaenueamv 83aumMoceazu mexcoy gaxmamu u meopueti, NPUYUHOU U ClLeOCmEUuem
npu auanuze NpooONeMHbIX CUmMyayuli U 0OOCHOBAHUU NPUHUMAEMbIX DPeuleHUutl Had OCHO8e
XUMUYECKUX 3HAHULL.

Cucrema oueHNBaHUs

1. Onenka ycTHOTO OTBETA.

OtMmeTKa «5» :

- OTBET MOJIHBIY U MPaBUJIbHBIN HA OCHOBAHUHU M3YYEHHBIX TEOPHIi;

- Marepuall U3JI0KEH B ONMPEACICHHON JIOTMYECKOW MOCIIEIOBATENbHOCTH, JUTEPATYPHBIM
SI3BIKOM

- OTBET CaMOCTOSTCIIHHBIM.

OtMmeTka «4» |

- OTBET NOJIHBIM Y IPaBWJIbHBIN HA CHOBAHUM MU3YYECHHBIX TEOPHUH;

- MaTepuan HU3JIOKEH B ONPENENEHHON JIOTMYEeCKON MOCIeN0BaTEIbHOCTH, IPU STOM
JIOTTYIIEHBI IBE-TPH HECYIIECTBEHHBIE OITMOKHU, UCITPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.
OtMmeTKa «3» -

- OTBET MOJHBIM, HO TP ITOM JIOMYIEHA CYIIECTBEHHAs OIMIMOKA WM OTBET HETOJHBIMH,
HECBSI3HBIIA.

OTMeTKa «2%;

- TpH OTBETE OOHAPYKEHO HETMOHUMAHHE YYAIUMCS OCHOBHOTO COJACpX aHHS Y4eOHOTO
MaTepuaia WM JOMYIIEHbl CYIIECTBEHHBIE OIMMOKH, KOTOPBIC YYAIIUUCS HE MOXKET
WCIIPaBUTD MPU HABOASAIINX BOIIPOCAX YUUTEIS,

OtMmeTka «1»;

OTCYTCTBHUE OTBETA.



2. OueHKa IKCNEePUMEHTAIBHBIX yMeHni. OlleHKa CTaBUTCS HA OCHOBaHUM HAOTIOACHHUS 32
YYAIUMHKCS ¥ TUCBMEHHOTO OTYETa 3a padoTy.
OtMmeTKa «5»:
- paboTa BBINIOJIHEHA TMOJHOCTHIO W TPABUJIBHO, CJEJaHbl NMPAaBUIbHBIC HAOIIOJCHHUS M
BBIBOJBI;
- SKCHEPUMEHT OCYIIECTBIJICH 110 IJIaHY C YYETOM TEXHUKH O€30TaCHOCTH M MPABHII PaOOTHI C
BEIECTBAMH U 000PYI0BaHUEM;
- TPOSBJICHBI OPTAaHHU3AIMOHHO - TPYAOBBIC YMEHHS, TMOIICPKUBAIOTCS YUCTOTA padoyero
MeCTa U MOPSIOK (Ha CTOJIE, SKOHOMHO HCIOJIL3YIOTCS PEAKTUBBI).

OtmeTka «4» .
- paboTa BBHINIOJHEHA MPABUILHO, CJCNAaHbI MPABUIIbHBIC HAOIIOIEHUS U BBIBOJBI, HO MPHU
9TOM JKCIIEPUMEHT IPOBEICH HE IMOJHOCTHIO WM JIOMYIIECHBI HECYIIECTBECHHBIC OIIMOKH B
paboTe ¢ BemecTBaMu M 000PYIOBAaHHEM.

OtMmeTKa «3».
- paboTa BBHITIOJHEHA MPABUJIPHO HE MEHEE YeM HAIOJIOBUHY WJIH JIOMYIICHA CYIIECTBEHHAS
ommuOKa B X0JIe IKCIIEPUMEHTa B OOBSICHEHHH, B o(opmicHUU pabOThl, B COOJIOJICHUU
MPaBWJI TEXHUKH OE30MaCHOCTH Ha paboTe C BEIMECTBAMHU M OOOpYJIOBaHHMEM,  KOTOpas
HCIIPABIISETCS IO TPEOOBAHUIO YUUTEIIS.

OtMmeTKa «2»:
- gomymieHbl 1Be (M Ooyiee) CYIIECTBEHHbIE OMIMOKM B XOJ€: JKCIEPUMEHTa, B
00bsICHEHUH, B O0(OpMIICHHH paOOThl, B COOJIOJEHUHU MPABUI TEXHUKHU O€30MACHOCTU MPHU
paboTe ¢ BemiecTBaMu U 000pyIOBaHUEM, KOTOPbBIE yUaIIMCS HE MOXKET UCIIPABUTH JaXKe IO
TpeOOBAaHUIO YUUTEIIS;
OtmMmetka «1»:
Y YYaIIerocst OTCYTCTBYeT IKCIIEPUMEHTAIbHBIC YMEHHUS - paboTa HE BBITIOJIHEHA.

3. Ormenka yMeHUH pemaTh pacueTHBIC 3aJIadH.
OtmMmeTka «5»;
- B JIOTHYECKOM PACCYXXJICHHH M PEIICHUM HET OIMMUOOK, 3aJavya perieHa parroOHAIbHBIM
CII0CO00M;
OtMeTKa «4»:
- B JIOTHYECKOM PACCY>KJICHHH U PEIICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO 3aJa4a pelieHa
HEepaIMOHAIBHBIM CITIOCOOOM, HJIM TOMYIIEHO He 00siee IBYX HECYIECTBEHHBIX OMIHUOOK.
OtMmeTKa «3».
- B JIOTHYECKOM PACCYKJICHUU HET CYNICCTBCHHBIX OIIMOOK, HO JOMYIIEHA CYNIECTBECHHAS
omrOKa B MaTeMaTUYECKUX pacyeTax.
OrmMmeTKa «2»:
- IMEETCS CYIIECTBCHHBIE OITMOKHU B JIOTHUECKOM PACCYKACHUH U PEIICHHUH.
OtMmeTKa «1»:
OTCYTCTBHE OTBETA Ha 3aJIaHUE.
4. OneHka NTUCbMEHHBIX KOHTPOJIBHBIX PadoT.
OtmeTka «5»:
- OTBET ITOJIHBIN ¥ NMPaBWIBHBIH, BO3MOYKHA HECYIIIECTBEHHAS ONTHOKA.
OtmeTka «4»:
- OTBET HETIOJIHBIN WM JOMYIIEHO He 00JIee IBYX HECYNIECTBCHHBIX OITHOOK.
OtMmeTka «3»:
- paboTta BBITIOJTHEHA HE MEHEE YeM HAITOJIOBHHY, JOIYIIEeHA OJHA CYIMIECTBEHHAs OIIMOKa 1
IIPH STOM JIBE-TPU HECYIICCTBECHHBIEC.
OTMmeTKa «2».
- paboTa BBIOJIHEHA MEHBIIE YeM HAIOJOBHHY WM COACPKHUT HECKOIBKO CYIICCTBEHHBIX
OIINOOK.
Otmetka «1»: - paboTa He BHIIOIHEHA.



5.0116HKa TECTOBBIX PaboOT.

[Tpu orleHMBAHUY MCIIONIB3YETCs CIICAYIOIIAs [ITIKaa: IS TeCTa U3 MSATH — AECSATH BOIIPOCOB

HET OIINOOK — OIIEHKA «5»;

OJIHA, JIBE OIIMOKH - OLIEHKA «4»;

TPH OIIMOKH — OIICHKA «3»;

4eThIpe U 00siee OmMMUOOK — OIEHKA «2»;

HET BEPHBIX OTBETOB- OlIeHKa «1»
OueHoYHBbIe U METOAMYECKHE MaTepHalibl mpeacranieHbl B [lpuioxkennu 2 Kk padoueii
nporpamme.

Conepixanue yueOHOro npeamera « Xumus» (0a30Bblii ypoBeHb)
10 kamace (344; 14. B HEAEINIO)

Teopusi XMMHYECKOr0 CTPOEHHSI OpraHuvYeckux coeauHeHuii. Ilpupoma XuMHYeCKHX
cBs3ei

Opranuveckue BemiecTBa. [losSBICHWE W pa3BUTHE OPraHUYCCKOW XUMHUU KaK HAYKH.
XUMHYECKOE CTPOCHHE KaK TMOPSJAOK COEIUHEHUS AaTOMOB B MOJIEKYJIE€ COIJIACHO HX
BaJICHTHOCTH. (OCHOBHBIC TIOJIO)KEHUS TCOPHH XHUMHYECKOTO CTPOCHHSI OpPTraHUYCCKHX
coenquHeHuil A.M. bytnepoBa. YriaepoaHbIl CKeleT OpraHUYecKol Mosekysbl. KpaTHocTh
XUMHUYECKON CBS3M. 3aBUCUMOCTH CBOWCTB BEIICCTB OT XHMHYECKOTO CTPOCHHS MOJIEKYIL.
Wzomepust u uzomepsl. [lonstue o QynkumonansHoil rpynmne. [IpuHumne! kiaccupukanuu
OpraHWYECKUX coeauHeHnH. CucreMarndeckas MEXIyHapoaHas HOMCHKIATYpa W PHHIIUITHI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COeIUHEHUM.

MecTo 1 3HaYCHHE OPraHNYeCKOH XUMHUHU B CUCTEME €CTCCTBCHHBIX HAYK.
YriieBogopoanbl

[TpenenbHble yraeBoaopoas! (ankaHsl). Cmpoenue monexynol memana. I'omonorndeckuit
psa ankaHoB. ['omonoru. MexayHapoaHas HOMEHKJIATypa OpraHudeckux BemiecTB. M3zomepus
YIJIEPOJHOTO CKeJieTa. 3aKOHOMEPHOCTH W3MEHEHHsS! (PH3MUYECKUX CBOWCTB. XHMHUYECKHE
CBOiicTBa (Ha TmpuMepe MeTaHa U 0JTaHa). pEaKIHH 3aMelleHus (TaJloTeHUPOBAHUE),
JETHIPUPOBAHUS KaK CIIOCOOBI TIOMYyYSHUS] BAXKHEUIITUX COCTMHEHUN B OPTaHUYCCKOM CHHTE3C.
['openne MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHHKOB TEIJia B NMPOMBIIUIEHHOCTH U OBITY,
usomepuzayuu anrkanos. ILlennvie peaxyuu. Ce0000HbIe paldukanvi. [ anocenonpou3gooHvie
anxkanos. HaxoxxieHue B mpupojie U MPUMEHEHHUE alKaHOB.

Kpatnsie cBsa3u. HenpenenbHble yrieBoaopoasl. AnkeHbl. Cmpoenue Monexynvl
omunena. SP—Iubpuousayua. lT'omonorndyeckuid psy ankeHoB. Homenknatypa. M3omepus
YIJIEPOJHOIO CKEJeTa U IMOJIOKEHMSI KPaTHOM CBSI3W B MoJIeKysle. XMMHUYECKUEe CBOMCTBA (Ha
npuMepe TUJICHA): PEaKIMU MPUCOEIUHEHUs (TAJOTeHUPOBAHUE, cuOpuposanue, THApATAIINS,
2uopoeaioeeHuposanue)  Kak  Crmoco0  TodydeHHs  (PYHKIIMOHAJIBHBIX  MPOM3BOIHBIX
yIJI€BOAOPOAOB, TopeHus.  Ilpasuno Mapkosuukosa. Bwicokomonekyusipuvie COeOUHEHUs.
Kauecmeennvlie peaxkyuu Ha O06otinyio céa3b. llonmumepusanust STHIIEHA Kak OCHOBHOE
HaIpaBlIEHUE €r0 UCIONb30BaHus. [[0MMITHIIEH KaK KPYIMTHOTOHHAKHBIM MPOAYKT XUMHUUYECKOTO
npou3BocTBa. [I[puMeHeHne yTHiIeHA.

Ankanuensl W kaydykd. [loHstne 00 ankaaMeHaXx Kak YTJIEBOJAOPOJaX C JIByMs
nBOMHBIMU cBsi3AMU. [lonmumepuzanusa nuBuHuia (OyraaueHa-1,3) kak croco0 MoydeHus
CHUHTETUYECKOTO Kayudyka. Mzonpen (2-memunbymaouen-1,3). HaTypaibHblii U CUHTETUYCCKHIA
Kayuykd. Bynkanuzanusa kayuyyka. Pesuna. [lpumenenue kayuyka u pesunbl. Conpsasicénnvie
oeotinvie ceazu. llonyuenue u xumuueckue ceoticmea ankaoueros. Peaxyuu npucoeouHenus
(eanozenuposanus) u noauMepu3aYUY arKaoUeHos.

Ankunbl. AuerusieH (3THH) U ero romoisiord. CmpoeHue MONEeKyabl ayemuienda.
I'omonornueckuit psaa ankuHoB. Homenkiarypa. 3oMepus yriepoaHoOro ckenera u MmoJIOKEHUs
KpaTHOM CBsI3U B Moliekyne. Meowcknaccosas uzomepus. SP-Iubpuouzayus. XUMUYECKHUE
CBOMCTBa (Ha TpUMeEpe aleTWICHAa): pEeakuuH MPHUCOCIWHEHUsS (TaJoreHUpOBaHUE,
euopuposanue, TUAPATALUS, 2UOPO2ANO2EHUPOBAHUEe) KaK CIOCO0 MOJNyYeHHUs MOJIMMEPOB H
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OPYTHX TIOJE3HBIX IMPOMYKTOB. ['OpeHHe ameThieHa KaKk HCTOYHHK BBICOKOTEMIIEPATYPHOTO
IUTAMEHH IS CBapKU U pe3Ku MeTauioB. [IpuMenenue anerusieHa.

Tonamue o yuxnoankauax.

ApeHbl (apoMaTHYecKHe YTIIeBOJOpObl). beH3om Kak NpeacTaBUTENh apOMaTUYECKUX
yrieBoaopoaoB. Cmpoenue monexyavi 6eHzona. XUMUYECKUE CBOWCTBA: PEAKIUU 3aMEIICHHS
(ranoreHupoBaHHe) Kak CIOCO0 TMOMY4YeHHs] XHUMHYECKHUX CPEICTB 3alllUThl PACTEHUH,
NpUCOCTUHEHUsT (TUAPUPOBAHKME) KaK JIOKA3aTeIbCTBO HEMpEAETbHOr0 XapakTepa OeH3oua.
Peakuss ropenusi. Tonyon. Hzomepus samecmumenet. Ilpumenenue Oenzona. [lecmuyuobi.
I'enemuueckas c6:a3b apeHog ¢ Opyeumu yene8o00pooamil.

Ilpupoounsie ucmounuku yeneeo0opooos. Ilpupoonvii eaz. Hegmob. I[lonymusie
He(pmanvle 2azvl. Kamennvui  yeonv. Ilepepabomrxa  negpmu. Ilepeconka  Hegpmu.
Pexmuguxayuonnasa konouna. benszun. Jluepoun. Kepocun. Kpexune negpmenpodykmos.
Tepmuueckuil u kamanumuyeckui kpexunau. Iluponus.

Kucaopoacoaep:xamme oprannueckne coelMHeHUs.

Kucnoponconepxaiue oprannyeckue coenuHeHus. OIHOATOMHBIE MpEAENbHbBIE CIIUPTHI.
Knaccugukamusi, HOMEHKIATypa, U30MepUsi CIUPTOB. METaHONI M ATAHOJ KaK MpPEACTAaBUTEIH
IpeleIbHBIX OJHOATOMHBIX CIIUPTOB. [lepauunbiii, GMOPUUHBIL U MPEMUUHBIL AMOMbL Y21epood.
Booopoonas cesazp. Xumudeckue cBOWCTBA (Ha MPUMEpPE METaHOJIa U 3TaHOJIa): B3aUMOICHCTBHE
C HaTpueM Kak Clmoco0 yCTaHOBJECHHUS HAalW4YUS THUIPOKCOTPYIIBI, PEAKIUs C
raJIOr€HOBOJIOPOJAMH KaK CIIOCOO TMOJY4EeHHs pPACTBOPUTENEH, Aeruaparanus Kak crocod
MONlyueHus: dJTujeHa. Peakuus TOpeHHs: CHOUPTHI Kak TOIUMBO. Cnupmogoe 0Opooicenue.
@epmenmul. Bodopoonwvie cesazu. llpumeHenue wmertaHona u dTaHona. Ddusnonormyeckoe
JeiiCTBIE METaHOJIa ¥ 3TaHOJIa HAa OPTaHU3M YeJIOBEKA. AIKO20IU3M.

MHoroaToMHble COUPTHI. DTUJIEHTJIMKOIb U TIULEPUH KaK MPEACTaBUTENH MPEAETbHBIX
MHOT'0aTOMHBIX crupToB. KauecTBeHHast peakiusi HA MHOTOATOMHbBIE€ CIIUPTHI U €€ TPUMEHEHUE
JUISL paclio3HaBaHUs TIIMIEPUHA B COCTaBE KOCMETHUECKHX cpencTB. [IpakTuueckoe mpuMeHeHne
STUJICHTIIUKOJS U TJIMLEPHHA.

®enon. Apomaruueckue cnuptbl. CTpoeHHEe MOJIEKyNbl (peHona. Bzaumnoe enusnue
amomos8 8 monekyie ¢henona. Xumuueckue ceolicmea: 63aumoolelicmeue ¢ Hampuem,
euopoxcuoom Hampus, opomom. Kauecmseennasn peaxyus Ha ¢gheno.

[Tpumenenue penomna.

Kap6ouunbnsle coequnenus. KapOonunpHas rpymnmna. AnbJIeruisas rpynmna. AjabJeruibl.
Keronsl. U3omepus u HoMeHKkIatypa. [lonyuenue u xumuueckue ceoucmasa anivoe2uoos. Peaxyuu
OKUCTIeHUsl U NPUcoeoutenus aiboecudos. Metanans (hopMalibIeTHa) U dTaHATb (AlIeTaTbIET )
KaK TPEICTaBUTENN TMpeNeibHBIX albIerunoB. KadecTBeHHbIE peaklnu Ha KapOOHHIBHYIO
rpymiy (peakiusi «cepeOpsiHOTO 3epKanay, B3aumonaelcTeue ¢ runpokcuaom mean (1)) n mx
NpPUMEHEHHE sl OOHApYKEHUS TPEEIbHBIX albJCTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
ToxcuunocTh anpaeruaoB. [I[puMenenne Gpopmanpaernaa u areraibIerua.

KapOonoBeie kucnotel. Kapbokcunvhas epynna (kapboxcoepynna). Hzomepus u
HoMeHKknamypa Kap6onogvlx xuciom. OTHOOCHOBHBIE NpPENEIbHbIE KapOOHOBBIE KHCIIOTHI.
Ionyyenue 0OHOOCHOBHBIX NpeOeNbHbIX KAPOOHOBLIX Kuciom YKCYyCHash KHCIOTa Kak
MIPEJICTaBUTENb MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa (Ha
MpUMeEpe YKCYCHOM KHUCIOTHI): PEAKIUU C METAJJIaMU, OCHOBHBIMH OKCHJaMH, OCHOBAHHUSIMHU U
CONMSIMU KaK TOATBEpPXkJCHHE CXOACTBA C HEOPraHMYECKMMHU KuciIoTaMu. Peaxnus
TepUPHKAIMUA KaK CIOCO0 MOJMy4YeHHs CIOXKHBIX 3(upoB. [IpuMeHeHHe YKCYCHOW KHCIOTHI.
MypaBbuHas kuciorta. Anerartsl. [IpencraBieHne o BeICHINX KapOOHOBBIX KUCIOTaX.

Cnoxuble 3¢upsl u xkupbl. Homenxnamypa. IlonydeHune, XUMHUECKHE CBOMICTBa
cinoxHbIX 3dupoB. Peakuus srepudukanuu. CroxxHble 3GUpbl Kak TPOAYKTHI B3aUMOJICHCTBUS
KapOOHOBBIX KUCIIOT co criupTamu. [IpuMeHeHne cioXHbIX 3(HUPOB B MUIIEBOH 1 nap(romMepHOit
MPOMBINIIEHHOCTH. JKHUpBI KaK CIIOKHBIE dQUPHI TIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble M KUBOTHBIE JKUPBI, UX COCTaB. Pacmo3HaBaHWE pacTUTENBHBIX >KUPOB Ha
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OCHOBAaHMU HX HEIpPENEeNbHOro Xapakrepa. [IpuMeHeHue >XuUpoB. ['MAPOIN3 WM OMBUICHHE
AKHUPOB KaK CIIOCOO MPOMBIIIIEHHOTO TOJTY4€HUS COJIel BBICIIUX KapOOHOBBIX KUCIIOT.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT. Moromiue cBoiicTBa Mblia. Cunmemuueckue
Mortouue cpedcmea.

Yrnesoasl. Knaccudukamnus yrimeBomoB. Monocaxapuabl. Onueocaxapuowl. Jlucaxapusl.
Haxoxxnenue yrineBoloB B mIpupoze. [roko3a Kak anbIeruocnupr. bpokeHue TITHoKO3BI.
O®pykro3a. Caxaposa. [udpoaus caxaposzvi. Kpaxman u 1eirono3a Kak OHOJIOrMYecKue
HoJMMepbl. XMMHUYECKUE CBOMCTBA Kpaxmalla U LEJUII0I03bl (THIPOIIN3, KAaUeCTBEHHAs peaKus
c M0Z0M Ha Kpaxmaj U €€ IPHUMEHEHHue JUIsl OOHapyXEHHUs KpaxMmalla B MPOJyKTaX MUTAHUS).
[Tpumenenue u Ouosnoruueckass posib yriaeBoJoB. [loHsATHEe 00 MCKYCCTBEHHBIX BOJIOKHaX Ha
IpUMepe alleTaTHOTO BOJIOKHA. Ayemunyennionosa Knaccuguxayus 6010koH.

Wnentudukanuss OpraHMYeCKUMX COEAMHEHUH. [enemuueckas cesA3b Medcoy Kiaccamu
opeanuyeckux coeounenui. TUTIBI XUMUYECKUX PEaKIHii B OPraHUIeCKON XUMHUU.

A3oTcoaepxaniye opraHnyeckne coeiNHeHusl.

AMuHOKUCHOTH M Oenku. CocTaB M HOMEHKIATypa. Amuusl. Amunoepynna. AuuiuH.
THonyuenue u xumuueckue c80lUcmea aHuIuHd. AMAHOKUCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKUe
coeuHeHus. M3omepus u nomenknamypa. bunonapuoui uon. Ilentunnas cBsa3p. buonornueckoe
3Hau€HUE O-aMUHOKUCIOT. OO0JIacTH NPUMEHEHUS AaMUHOKUCIOT. Xumuueckue ceoticmea
amunokucaiom. Ilenmuowl. I[lonunenmuodwvl. I iuyun. beaxku Kak TPUPOJHBIC OHOTOIMMEPHI.
CoctaB u cTpoeHne OenKoB. XUMHUYECKHE CBOHCTBA OCIKOB: THIPOJIN3, JCHATYpAIHs.
Ob6napysxeHre 0eJIKOB MPHU MOMOIIM Ka4eCTBEHHBIX (IIBETHBIX) peakuuii. [IpeBpaiienus 6enkoB
UMM B OpraHu3Me. buonorndyeckue QyHKIMHA OSIIKOB.

Aszomcooepocawue 2emepoyuxnuueckue coeounenus. I[lupuoun. Iluppon. [lupumudun.
Ilypun. A3omucmuie ocnoganus.
Hyxneunoswvie kucnomel. Hykneomuowi. KomniemenmapHule azomucmole 0CHOBAHUS.
Xumus u 300posve uenosexa. Papmarxono2uieckas Xumusl.

Xumusa nonumepos

Ionumeper. Cmenenv noaumepuzayuu. Monomep. CmpykmypHoe 36eno. Tepmoniacmuunsie
noaumepbi. CmepeopezynapHuie noauMepbl. Tonusmunen. Ionunponunen.
Honumempagpmopsmunen. Tepmopeaxmuenvie noaumepsl. DeronogopmanboecuoHvie cMObL.
Inacmmaccol. ©@enonnacmoei. Amunonnacmel. Ilenonnacmol. Ilpupoonwviti kayuyk. Pesuna.
D6onum. Cunmemuueckue xayuyxu. Cunmemuueckue eonoxkua. Kanpon. Jlascan.

JdemMoHCcTpaumu.

e (OOpa3ipl OpraHUYEeCKUX BEIIECTB M MaTepuanoB. Moaenu MOJEKYJl OpraHuYecKhX
BELIECTB

e OTHOIIEHHE ATKAHOB K KUCJIOTaM, IeJ04aM, pacTBOPY MEpMaHTaHaTa Kajaus U OpOMHOI
BOJIC.

e Mopgenu MoOJeKynl TOMOJOroB u u3oMmepoB. [lomydenue aneruiieHa KapOUIHBIM
crocoboM. B3aumopeiicTBue areTusieHa ¢ pacTBOPOM IepMaHraHaTa Kajus U OpOMHOMN
Bofoi. l'openue anerusneHa. PasznoxeHue kaydyka NHpU HArpeBaHUM W HCHBITAHUE
NPOAYKTOB  pa3lioKEeHHA. 3HAKOMCTBO ¢ oOOpa3laMM KaydykoB. beHzonm  Kak
pactBoputens. ['openune Oenzona. OTHomeHne OeH3071a K OPOMHOI BOJE M PacTBOPY
nepMmanratara kanusi. OKucieHue Toiayosna

e PacTBopeHHe B aleTOHE Pa3IMYHBIX OPraHUYEeCcKUX BemecTB. OOpaslbl MOIOIMX U
YUCTSIINX CPEACTB.

e  OOpa31m mIacTmacc,

JlaGopaTopHbie ONbITHI.

1. UsroroBieHue moneneit MOJIEKYJ yIriIeBOAOPOI0B

O3HakomiieHHE ¢ 00pa3iaMu MpoayKTOB HedTemnepepaboTKI

3. Okwucnenue 3tanona okcuaom meau (I71).
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4. PacTBOpeHME INIMLIEPUHA B BOJAE U peakuus ero ¢ rugpokcuiom meau (II).

5. Xumuueckue cBocCTBa GeHona

6. Okwucnenue MeTaHais (3TaHaJIsA) OKCHIOM cepedpa.

7. Oxucnenue meranaius (3Tanans) ruapokcuaom meau (1)

8. PacTBOpHMOCTB KHMPOB, IOKA3aTENbCTBO HMX HEMPEIEIBbHOTO XapakTepa, OMBUICHHE
KUPOB.

9. CpaBHeHHE CBOWCTB MbUIA M CHHTETUYECKHX MOIOIIUX CPEJICTB

10. CsoiicTBa IIOKO3bI KaK adbACTUIOCIUPTA.

11. BsaumopeiicTBue caxapo3bl C THAPOKCUAOM KaJbLIMsL.

12. TIpurotoBiieHHE KpaxMaJbHOTO KJIeHCTepa M B3aUMOJCHCTBUE C HOIOM.

13. I'maponu3 kpaxmana. O3HakomiieHHE C o0Opa3namMu OPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

14. I1BeTHbIe peakuuu Ha OCJIKH
IpakTnyeckmne padoThl
1.« ITony4yeHnue sTHIICHA U U3yYEHUE €TO CBOMUCTBY.

2. «[Tomyuenne u cBoiicTBa KapOOHOBBIX KHCIIOT.
3. «PemeHne sKCIEpUMEHTAIBHBIX 3a7a4 Ha TIOJTYYEHUE U PAaCIIO3HABAHUE OPTaHUYECKHIX
BELIECTBY.

4. «Pacrio3HaBaHMe MJIaCTMAcC U BOJIOKOH.
KonTpoabHubie padoThl
KonTponbnas padorta Nel no remam «Teopust XuMHUYECKOTO CTPOEHHUSI OPraHUYECKUX
COEJIMHEHUH. Y TeBOAOPOIbI.
Kontponbnas padora No2 o remam «Kucmopojcoaepxaiire OpraHui4eckue COeTUHEHU,
«A30TcozepKaIe OPTAaHUYECKUE COSTUHEHMSI.

11 kaace (33 u; 14. B Hezeno)

Teopernyeckue 0CHOBbI XMMUU

Crpoenue BemectBa. CoBpeMeHHass MoOJelNb CTPOEHMSI aroMa. OJIEKTPOHHAs
KoHpurypauus aroma. OcHosHoe u 6030ydcoenHvlie cocmoanus amomos. Kiaccuduxanms
XMUMHYECKUX JJIEMEHTOB (s-, P-, d-amemeHTh). OCOOCHHOCTH CTPOSHHS JHEPreTHYCCKHX
ypoBHell aToMoB d-anemeHToB. Ilepuonnyeckas cucremMa XMMHUYECKHX diemeHToB J[.U.
MengeneeBa. ®@usnueckuii cmbica Ilepuogmueckoro 3akona .M. MenneneeBa. IIpuuunbl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB JJIEMEHTOB U MX COEIMHEHUH IO NEPUOAAM W TPYIIIaM.
DNEeKTpOHHAs TPUPOJA XUMHYECKOW CBSA3U. DJIEKTPOOTPULIATETBLHOCTh. Buabl XUMHUECKOM
CBsI3U (KOBaJIGHTHAas, MOHHAas, MeTaJsIN4yecKas, BOJAOPOAHAs) U MEXaHM3MbI €€ 0Opa3oBaHUI.
Kpucmannuueckue u amopguvie eewecmea. Tunvi Kpucmaniiuueckux peuwiemox (amomuas,
MONEKYIAPHASA, UOHHASA, MeMANIuieckds). 3asucumocms Qu3uUyecKux ceoucms eeuecmsed om
muna Kpucmaniuyeckou pewemxu. IIpyauHbl MHOro0oOpa3usi BEIIECTB.
XVMHYeCKUe peakllui. ['oMoreHHbie u reTeporeHHsle peakiinu. CKOpoCTh peakiuu, ee
3aBHCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB: MPUPO/IbI PEATUPYIOLINX BEIIECTB, KOHIIEHTPALUU
pearupyroumx BEeIECTB, TEMIIEPATYPhl, IUIOIIAIN PEAKIIMOHHON TOBEPXHOCTHU, HAJINYMS
KaranuzaTopa. Pojib kaTanmu3aTopoB B MpUpO/Ie U MPOMBIIIEHHOM Mpou3BojicTBe. OOpaTUMOCTh
peakuuii. XMMUYeCKOe paBHOBECHE U €r0 CMEIICHUE MO IeHCTBUEM pa3INyHbIX (PaKTOpOB
(KOHIIEHTpAalMsI peareHTOB WK NPOAYKTOB pPEeaKINH, JaBlIeHNe, TeMIIepaTypa) JUIsl CO3JaHus
ONTUMAJIBHBIX YCIOBUN IPOTEKAHUs XMMHUECKUX MPOLIECCOB. Jucnepchubie cucmemvl. Ilonsamue
o0 Konnouoax (301u, eeau). Mcmunnvie pacmeopwi. Peakiu B pacTBopax 3J1eKTPOJIUTOB. pH
pacTBopa Kak IoKa3aTeilb KUCIOTHOCTH cpefbl. 'maponus coneil. 3HaueHue ruapoinsa B
Ouonoruuecknux oOMeHHBIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE PEAKIIUU B
IPUPOJIE, IPOM3BOACTBEHHBIX MTPOLIECCAX U KUZHEAEATEIbHOCTH OPIraHU3MOB.
Heopranuveckasi xumust
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Mertamibl. CriocoOb! mosryueHust MeTayuioB. Jlerkue u Tspkénble MeTauibl. JIerkomiaBkue 1
TYTrOIUIABKUE METaJIbl. MeTamindeckue 35eMeHThl A- 1 b-rpynn. Meas. [lunk. Tutan. Xpowm.
XKenezo. Hukens. [Inatuna. Crutasel. Jlerupyromue no6asku. YépHbie MeTautbl. [[BeTHBIE
Metauibl. YyryH. Crans. JlerupoBanubie cranu. OKCHIbI M THIPOKCUABI MeTauIoB. Hemerassbl.
[Tpocteie BemecTBa — HeMeTawbl. Yrieposa. Kpemuuii. A3zot. @ocdop. Kucnopoa. Cepa.
®rop. Xnop. Kucnorasie okcuanl. Kucnopoacoaepxaniue kuciaorsl. CepHas KuciaoTa. A30THas
KucaoTa. BonopoaHslie coeJTMHEHS] HEMETAILIOB.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MTPOCTHIX BELIECTB — METAJIJIOB IVIABHBIX U
O0OOYHBIX MOATPYII (Meb, )KEJIE30) U HEMETAIUIOB: BOJOPO/A, KUCIOPO/A, TAJIOI€HOB, CEPBI,
azota, ocdopa, yrieponaa, kpemuusi. Koppos3us MeTamuioB: BUIbI KOPPO3UH, CIIOCOOBI 3aLUTHI
METAJIJIOB OT KOPPO3UU. IDIeKMpou3 pacmeopos u pacniasos. llpumenenue snekmpoausa 6
NPOMbBLULTIEHHOCTU.

Xumus 4 KU3Hb

Hayunbsie MeTonbl mo3Hanus B xumuu. Mcrounuku xumudeckord umHpopmaruu. [louck
uH(pOpMAaIlMK 10 Ha3BaHWIM, WACHTU(UKATOpPAM, CTPYKTYpPHBIM (opmyiaMm. MojaenupoBaHue
XUMUYECKHUX IPOIECCOB W SBICHUM, XUMUYECKUU AHAIU3 U CcuHme3 KaK METOJAbl HAYyYHOTO
MTO3HAHMSL.

Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAIbHbIE BOBI.
[IpoOnemsbl, CBs3aHHBIE C MPUMEHEHUEM JICKapCTBEHHBIX NpemnapaTtoB. BpenHbie MpUBBIUKU U
dakTopbl, paspyliarolie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe ajaKorojs, HapKOMaHus).
PanmonansHoe nutanue. [uwesvie 0odbasku. OcHo8bl NUe8oL XUMULL.

XvMHUs B MOBCEAHEBHON KHU3HU. Morolue U uucTsmme cpeacrsa. Cpedcmea 6opbdvl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneileHmol, uHcekmuyuosl. CpeiacTBa JWYHOW TUTHMEHBl U
kocMmeTHku. [IpaBuna 6e3omacHoi paboOThl ¢ €KUMHU, TOPIOYUMH M TOKCUYHBIMH BEILIECTBAMHU,
cpencTBamMu OBITOBON XMMHUH.

XuMHUS U CeNbCcKoe X03siiicTBo. MuHepaibHble U opranudeckue ynoopenus. CpencTsa
3alIUThl PACTEHUU.

Xumuss U dHepretuka. [lpupoaHble HMCTOYHUKH YriieBOAOpoAoB. Ilpupoansiii u
MONMYTHBIA HEPTSHOM Ta3bl, UX COCTaB W Hcmnoin3oBaHue. CoctaB HEPTH U ee mepepadoTKa.
Hedrenpoaykrel. OxraHoBoe uucino OeH3zuHa. OxpaHa OKpyXaromied cpeapl MpU
He(dTenmepepabOTKE W TPAHCIOPTHUPOBKE HEPTEMPOAYKTOB. AJBTEPHATHBHBIE HCTOYHHKHU
SHEPTUH.

Xumusa B crpoutenbcrBe. llemeHnT. beron. [log0op onTUMaNbHBIX CTPOMTEIBHBIX
MaTepHaloB B MPAKTUUYECKOH AESITEIIbHOCTH YEIOBEKA.

XUMHS U DKOJIOTHS. XUMUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl M €ro MOCIeCTBHUA.
Oxpana ruapocdepsl, To4YBbl, aTMOChepsl, GIOpsl U GayHbl OT XUMUYECKOTO 3arPs3HEHUS.

JdemoHcTpaumu.

e Mojenu HMOHHBIX, ATOMHBIX, MOJIEKYJISPHBIX WU METAUIMUYECKUX KPUCTALIIUMYECKUX
PELETOK.
Mojienu MosieKys1 U30MEPOB U TOMOJIOTOB
PaznudHbpie TUITBI XUMAYECKUX PEAKIIUNA, BUICOOTBITHl 110 OPTaHUYECKON XUMHH.
OO0pa3ipl METAIOB U UX COSIMHEHUH, CIIIaBOB.
B3aumopeiicTBre METaIOB € KUCIOPOI0OM, KUCIIOTaMH, BOJIOM.
Jloka3aTenbcTBO aM(pOTEPHOCTH ATFOMUHHMS U €70 THAPOKCHIA.
B3aumopeiictBue Meau U Kene3a ¢ KUCIOPOJOM; B3aMMOJIEWCTBHE MEIU U JKele3a ¢
KHUCTIOTaMU (cepHasi, COJIsTHAs).
[Tomyuenue runpoxcuaoB meau (L) u xpoma (L), okcuaa meam.
B3aumopeiicTBuE OKCHIIOB U THIPOKCUIOB METAIIJIOB C KUCIOTAMH.
JokazarenbcTBo ampoTepHOCTH coequHeHnid xpoma(LLl)
OO0pa3ipl HeMETaIoB.
Mogenu KpUCTAITMUECKUX PeHIETOK amMas3a u rpadura.
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e [losydyenne ammmaka ¥ XJIOPOBOZOPOJA, PACTBOPEHHE MX B BOJE, I0KA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEILIECTB.

e (xMraHue yris U cepbl B KUCIOPOJAE, ONPEICIIEHNE XUMHUUYECKUX CBONCTB MPOAYKTOB
cropanus. BsamMmopnencrtsue ¢ MeIbIO KOHUEHTPUPOBAHHOW CEPHOM  KUCIOTBHI,
KOHILIEHTPUPOBAHHOMN M pa30aBIEHHOM a30THOMN KHCIIOTHI.

e (OOpa3s1pl cpecTB OBITOBOM XMMHUM, HHCTPYKLUHU IO UX IPUMEHEHUIO.

JlaGopaTopHbIe ONbITHI.
1. H3yueHue BAMSAHUSA PA3TUYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIHH
Omnpenenenue peakiuy cpeibl YHUBEPCATIbHBIM UHIUKATOPOM.
3. Tunmponus coneii.

N

IIpakTuyeckune padoTsl

[TpurotoBneHne pacTBOPOB € 3aJJAHHON MOJIIPHOM KOHIEHTPAILUCH».

Pemenue skcnepuMeHTaIbHBIX 3a7a4 10 Teme «MeTaibh)

3. Pemienue sxcnepuMeHTaNbHBIX  33/a4 1o Teme «HemeTamnb»
KouTtpoJbHbie padoThl
Kontponbnas paborta Nel no teme «TeopeTnyeckne OCHOBBI XUMUI
Kontpoinbnas padora No2 o teme «Heopranudeckass XuMusi»

™=

TemaTu4eckoe IJIAHUPOBAHHE

Ne /i Pa3gensl, TeMbI Kom-Bo gacoB

Teopust XUMHYECKOI0 CTPOCHUS.
Ilpupoaa XuMHYECKHX CBsI3ell

Yraesoaopoasl

2. HenpenenbHble yriieBogopoasl

Apenbl(apoMaTHUECKHE YTII€BOJOPOIbI)

3
9
[IpenenbHbIE YTIEBOAOPOIBI 2
4
1
2

[TpupoaHbIe HCTOYHHUKH U TIepepadoTKa yIriieBOI0POJIOB

Kuciaopoacoaep:kamme oprannyeckue coeinHeHUs 11

CnupTsl 1 GeHOIBI

3 AJIBI[CTI/IILLI, KCTOHBI U Kap60HOBBIC KHUCJIOTHI

Yrnesoanl

A3oTcoep:xaliye opraHuyeckne coeinHeHus!

3
3
Crnosxnble 3¢upsl. XKupsbl. 2
3
5
6

5. XHuMHA 0JIMMEpPOB

Hroro B 10 xiacce:

TeopeTruueckne 0CHOBbI XUMHHU 19

Baxkneiinme X uMU4ecKue MMOHIATHS U 3aKOHBI

Crtpoenue BelecTna 3
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XUMUYECKUE PEAKIIUU

PacTtBopHI

DIIEKTPOXUMUYECKUE PEaKIIUU

Heopranuyeckasi XumMus 11
MeTtaminl

HemeTamier

XuMHus U KM3Hb

Hroro B 11 knacce: 33
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