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IHHOACHUTEJBHAA 3AIINCKA

3a  ocHOBy paboueli  mporpamMmbl  B3ATa mporpamMma  kKypca  xumuu  gns - 10-11
KJIaCCOB 00111€00pa30BaTEIbHBIX YUPEKACHUI (aBTOp M.H. Adanacnena), PEKOMEHTOBaHHAS
JlemapraMeHTOM 00pa3oBaTelbHBIX MPOrpaMM M CTaHJAPTOB o00mero obOpa3zoBanus MUHHCTEPCTBA
obpazoBanus PO, onybiaukoBanHas u3garenbctBoM «lIpocBemenne» B 2017 roxy (I'apa H.H. IIporpammer
o0mieo0pazoBaTenbHBIX yupexaeHuid. Xumus.- M.: [Ipocsemenue, 2017. -66¢.).

PabGouass mporpamMma mo XMMHH Jis YpPOBHS cpemHero ooOmiero ooOpasoBanus (10-11 xmmaccer)
HaNpaBjIeHa HAa PeaTH3alMIO CISTYIONMX Lesel 1 3a1au:

° OCBOCHHME 3HAHUM O XHMHYECKOM COCT&BJ’IHIOI_Heﬁ eCTeCTBeHHO'HaquOﬁ KapTUHbBI MHpA,
Ba)KHEHIIINX XUMHYSCKHUX IIOHATHAX, 3aKOHAaX U TCOPHUAX;
L4 OBJIAACHUC YMCHUAMU MPUMCHATH IMOJTYYCHHBIC 3HAHUA IJIA O0OBSICHEHHS p33H006paSHHX

XUMHUUYECKUX SIBJICHUM U CBOICTB BEILECTB, OLICHKH POJIM XUMHH B PAa3BUTUHU COBPEMEHHBIX TEXHOJIOTHH U
IIOJIyYEHUU HOBBIX MaTe€pHUasoB;

o pa3BUTHE NIO3HABATENIbHBIX HMHTEPECOB M HMHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIbHOTO TPUOOPETEHUs] XWMUYECKUX 3HAHUN C MCIOJIb30BAHUEM PpA3JIMUYHBIX HCTOUYHHUKOB
uHpOpMalKH, B TOM YHCII€ KOMIBIOTEPHBIX;

. BOCIIUTaHHNE YOS KICHHOCTH B TMO3UTHUBHON POJIM XMMHUHU B )KU3HH COBPEMEHHOTO OOIECTBA,
HE00XO0AMMOCTH XMMHUYECKH 'PAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U OKpYXKarolleil cpere;
. IIPUMEHEHHUE MOJIYyYEHHBIX 3HAHUN M yMEHMH JUIsi 0€30I1aCHOr0 MCIOJIb30BaHUS BELIECTB U

MarcpruajioB B 6I>ITy, CEJIbCKOM XO3SIMCTBE M Ha IMPOU3BOJACTBC, PCHICHUA IMPAKTUUYCCKHUX 3adad B
MOBCETHCBHOM JKU3HU, MPEIYNPEKICHHS SBICHHI, HAHOCSIINX BPE 3I0POBBI0 UECIIOBEKA M OKPYKAKOIICH
cpene.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA

Cpennee oOmiee oOpa3zoBaHHWe — 3aKJIIOYUTENbHAS CTyNeHb obmiero obpazoBanusi. CopepikaHue
cpeaHero ob1iero 06pa3oBaHus HAMPABIECHO HA PEIICHHE CISIYIOIINX 3a/1a4:

* 3aBepIIeHUE 00IIe00pa30BaTENLHON MOJTOTOBKH B COOTBETCTBUH C 3akoHOM «OO0 00pa3oBaHUU B
P®Dy;

e peanuzanus npeanpodeccuoHaTbHOTO 001Iero o0pa3oBaHMs, TO3BOJISIIONIETO O0ECIEYUTh
IIPEEMCTBEHHOCTb OOIIEro U npodeccuoHanbHOro 00pa3oBaHusl.

Baxneiimeil 3anadeil oOydeHMs] Ha JTare IMOJIy4YEHUs CPEJHEro oO0IIero oOpa3oBaHUs SBISETCS
MOJIrOTOBKAa OOy4aroIuxcs K OCO3HAHHOMY BBIOOpPY JallbHEHIIEro »H3HEHHOro mytu. OOydaromiuecs
JOJI’KHBI CaMOCTOATCIBHO UCITOJIB30BATh HpHO6pCTéHHBII>i B IIKOJIC OIIBIT ACATCIIBPHOCTH B peaJ'II)HOI\/JI JKH3HU,
3a paMKaMu yueOHoro nporecca. [ 1aBHbIE IIeTTH cpelHero oo1ero oopa3oBaHus COCTOSAT:

* B (D OPMUPOBAHHUHU LIETOCTHOTO NPEACTABICHUS O MUPE, OCHOBAHHOTO HA MPHUOOPETEHHBIX 3HAHUSX,
YMEHUSX U CI0co0ax AeATeNIbHOCTH;

* B IPHOOPETEHUH OMBITA IO3HAHMS, CAMOTIO3HAHUS, Pa3HOOOPa3HOH e TEIbHOCTH;

* B [IOJITOTOBKE K OCO3HaHHOMY BbIOOpY 00pa30BaTeIbHOM U MPO(EeCcCHOHANTBHOMN TPACKTOPHUH.

Oco0eHHOCThIO O0yUeHUSI XUMHUH B CPEIHEH IIKOJE SBISETCS OMOpa Ha 3HAHWS, MOJTYYSHHBIE TIPU
M3yYeHUH XUMHU B 8—9 Kilaccax, X paciuIupeHne, yriryOJIeHne u CHCTeMaTH3aIHsL.

B wu3yuyenunm kypca XuMuu OojbIlas pojb OTBOAUTCS XUMHUYECKOMY HKCIEPHUMEHTY, KOTOPBIi
mpeacTaBJICH MPAKTUYICCKUMU pa6OTaMI/I, J'Ia60paTOpHI)IMI/I OIbITaMH )51 ACMOHCTpallMOHHBIMHU
skcriepuMeHTaMu. OYeHb BaXKHBIM SIBIISIETCSI COONIOJICHHE MPAaBHII TEXHUKH O€30MacHOCTH MpU paboTe B
XUMHUYECKOH JTabopaTopuu.

B xauecTBe 1IEHHOCTHBIX OPUEHTUPOB XUMHUYECKOTO 00pa30BaHMsl BBICTYHAIOT OOBEKTHI, U3y4aeMble
B Kypce XMMHH, K KOTOPbIM Y 00ydarouuxcst popMHUpyeTcs IEHHOCTHOE OTHOILIEHHUE.

OcHOBY TI03HaBaTENbHBIX [IEHHOCTEH COCTaBISAIOT HAyYHbIC 3HAHUS U HAYYHBIE METObI TO3HAHUSI.

Pa3Butie mo3HaBaTEILHEIX IHEHHOCTHBIX OpPHUCHTALIUKN COJACPIKAHHA KypCa XHMHU TII03BOJIACT
c(OopMHpOBATH:

* YBaXHUTEJIbHOE OTHOILIIEHHE K CO3UATENIbHOM, TBOPUECKOM 1eATEIbHOCTH;

* MIOHMMaHNe He0OXOAUMOCTH 370POBOro 00pasa KHU3HH;

* MoTpeGHOCT, B 0O€3yCIOBHOM BBINOJIHEHWU MpPaBUi O€30MacHOr0 HCHOJB30BaHUS BEIIECTB B
IMOBCEAHEBHOM KU3HU;



* CO3HATEJBbHBIN BEIOOD Oyaylel mpodeccCunoHaNbHOM e TeTbHOCTH.

Kypc xumun o61agaeT BO3MOKHOCTAMH JUT (POPMUPOBAHNS KOMMYHHKATHBHBIX [IEHHOCTEH, OCHOBY
KOTOPBIX COCTABJISIOT MPOIIECC OOIEHHUS U TPaMOTHasI peub, CIIOCOOCTBYIOIINE:

* IPaBUIIBHOMY HCITOJIb30BAaHUIO XMMUYECKOW TEPMUHOJIOTHH;

* Pa3BUTHIO MOTPEOHOCTHM BECTH [HAJIOT, BBICIYIIMBAaTh MHEHHE OIIMOHEHTA, y4YacTBOBAaTh B
JIHMCKYCCHH,

* Pa3BUTHIO CIIOCOOHOCTU OTKPBITO BBIPAXaTh M apPryMEHTHPOBAHHO OTCTAaMBAaTh CBOIO TOYKY
3peHusl.

OIIMCAHHUE MECTA YYEBHOI'O ITPEIMETA B YYEBHOM IIJIAHE

PaGouas mporpamma Kk ydyeOHukam aBTopoB I. E. Pymsutruca m ®. I'. ®enpamana s 10—11
KJIACCOB 00I11e00pa3oBaTeIbHBIX OPraHU3aIHi pa3paboTaHa B COOTBETCTBUHU ¢ ba3uCHBIM y4eOHBIM IIIAHOM
JUIsl CTYIEHH cpeaHero obmero oOpa3oBanus. Xumus m3ydaercs ¢ 10 mo 11 kmaccel. OOmiee 4ucio
y4eOHBIX YacoB 3a 2 roja ooyuenus — 68, u3 Hux 34 (1 4 B Henenmo) B 10 xmacce, 34 (1 4 B Hepenmo) B 11
KJ1acce.

OCHOBHBIMHU TIPOOJIEMaMU XUMHH SIBIISTIOTCS U3YYCHHUE COCTAaBa U CTPOCHHMSI BEIIECTB, 3aBUCUMOCTH
UX CBOWCTB OT CTPOEHHUS, KOHCTPYHPOBAaHUE BEIIECTB C 3aJlaHHBIMH CBOWCTBAaMH, HCCIIEOBaHUE
3aKOHOMEPHOCTEH XMMHUYCCKUX TPEBPAIICHUN W ITyTCH YIPaBICHHS UMH B IEJSAX TOJTYYCHHS BEIICCTB,
MaTepUasoB, SHEPTUU

Kypc 10 knacca 3HaKOMHUT OOY4YalOIIMXCS CO CTPOCHMEM, XMMHUYECKUMHU CBOMCTBAMH,
0COOCHHOCTSIMH CIIOCOOOB MOTYUYEHHS M 00JIACTIMU MPUMEHEHUS! OPTraHUYECKUX COSIMHEHUH.

3aBepmuTenbHbIi 3Tan (11 kitacc) HarpasiieH Ha 0000IIeHUE, PAaCIIMPEHUE UMEIOIIINXCS 3HAHHIA
IIKOJIbHUKOB MO0 YETHIPEM BHIIICHA3BaHHBIM OJIOKaM M H3Yy4YeHHE MATOro Onoka XWUMHUS U >KU3Hb,
MPU3BAHHOTO JIaTh BHITYCKHUKAMH MTPUKIIATHBIC 3HAHUS U YMCHUSI.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA YYEBHOI'O ITIPE/IMETA «XUMMS»:

Ilpeomemnule pe3ynomamsi (6a308vlil ypoBeHs):

1) c(hOpMHUPOBAHHOCTD MPEACTABICHUN O MECTE XUMHUH B COBPEMEHHOM HAYYHOU KapTHHE MUDPA;
MOHUMAaHUE PONIM XUMHH B (POpPMHpPOBAHUHM Kpyro3opa U (DyHKIMOHAIBHON TPAaMOTHOCTH 4YeJOBEKa IS
pelIeHus NPaKTUYECKUX 3a]1a4;

2) BJIAJICHUE OCHOBOIIOJATAIOMIMMU XUMHUYECKMMU [OHSATUAMH, TEOPUAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BJIaJICHUE OCHOBHBIMH METOJAaMU HAy4YHOI'O ITIO3HAHHUS, UCIIOIb3YEMBIMU B

XUMUU: HaOJII0/IeHUe, ONMCAaHUE, U3MEPEHUE, SKCIIEPUMEHT; YMEHUE

0o0pabaTbIBaTh, OOBSCHATh PE3yJAbTaThl MPOBEAEHHBIX OMNBITOB M JENaTh BBIBOJbI; TOTOBHOCTh U
CHOCOOHOCTh MPUMEHSATH METObI IO3HAHMS IPU PEIICHUH MTPAKTUUYECKUX 3a71ay;

4) c(OPMHPOBAHHOCTh YMEHUS J1aBaTh KOJMUYECTBEHHBIE OLIEHKM W MPOBOAMTH PACUYETHI I10
XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM;

5) BJIaJICHHE MTPABUIAMU TEXHUKU 0€30MaCHOCTHU MPHU HCIIOJIb30BAaHUHM XMMUYECKUX BEIECTB;

6) c(OpPMUPOBAHHOCTh YMEHHUS KJIAcCU(UIMPOBATH OpPraHMYECKHE BEIIECTBA W PEaKIUU IO
pa3HbIM IPU3HAKAM;

7) c(OpPMUPOBAHHOCTh YMEHHUS OIUCHIBATh M Pa3indyaTh H3yYEHHBIE KJIACChl OPraHUYECKUX
BEILIECTB;

8) c(OpPMUPOBAHHOCTh YMEHUS JIEJIaTh BBIBOJIbI, YMO3AKIIOUEHHS U3 HAOI0IEHUHN, XUMUYECKUX
3aKOHOMEPHOCTEH, IIPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEILECTB 110 aHAJIOTUU C U3YYCHHBIMY,

9) c(OpPMUPOBAHHOCTh YMEHHUS CTPYKTYPHUPOBaTh HU3YUEHHBIM Marepual M XUMHUYECKYIO

nH(OpPMAILIHIO, TTOJIYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB;

10)  cdopMHPOBaHHOCTH COOCTBEHHOM MO3HMIIMK IO OTHOIICHHIO K XMMHUYECKOH HH(pOpMAINH,
HonyqaeMoﬁ N3 pa3HbIX HCTOYHHUKOB,

11) c(OPMHPOBAHHOCTH YMEHHSI aHAIM3UPOBATH M OLIEHUBATH MOCIEICTBUS MPOU3BOJCTBEHHON U
OBITOBOH JCSATEIHHOCTH, CBSI3aHHOM C TIEPEpabOTKON OPraHNYECKUX BEIIECCTB;

12) OBJIaJICHUE OCHOBAMHU HAYYHOT'O MBIIJICHUS, TEXHOJOTHEH



HCCIIEIOBATENILCKON U MIPOEKTHOM AEATEIbHOCTH;

13) c(hOpMUPOBAHHOCTh  YMEHHUS  TPOBOJIUTH  JKCIEPUMEHTHI  Pa3HOW  JAMIAKTHYCCKOMN
HAIpPaBJICHHOCTH;

14)  chopMupOBaHHOE YMEHHsI OKa3bIBaTh MEPBYIO MIOMOIIIb [TPU OTPABICHHUAX, OKOTraX U JPYTHX
TpaBMax, CBA3aHHBIX C BEUIECTBAMHU U JAOOPATOPHBIM 000PYIOBAaHUEM.

Memanpeomemuule pe3yibmamol:

1) c(hOpPMUPOBAHHOCTh YMEHUSI CTABUTH LM W HOBBIE 3a7aud B y4€Oe W TO3HABATEILHOM
JeSITeITbHOCTH;

2) OBJIAJICHUE MPUEMAMU CaAMOCTOSITSIILHOTO TUTAHUPOBAHUS ITYTSH TOCTHIKEHUS LIETH, YMCHHUS
BBIOMPATh 3P PEKTHUBHBIC CIIOCOOBI PEIICHHs YICOHBIX U TT03HABATEIbHBIX 3a/1a4;

3) c(hOPMUPOBAHHOCTH YMEHUSI COOTHOCUThH CBOM JICHCTBHS C TUIAHUPYEMBIMU PE3yJIbTaTaMu;

4) c(OPMHPOBAHHOCTh YMEHUS OCYIIECTBISATh KOHTPOJIb B MPOLIECCE JOCTHKECHUS Pe3ylbTaTa,
KOPPEKTHPOBATh CBOU JCHCTBHUS,

5) c(OPMHPOBAHHOCTh YMCHHUSI OIICHUBATh MPABWIBHOCTH BBIOJHEHHUS YYEOHBIX 3a1a4 U
COOCTBEHHBIC BO3MOKHOCTH MX PEIICHUS;

6) c(hOpPMUPOBAHHOCTh YMEHHUSI aHAIW3UPOBaTh, KiIacCUPUIUPOBATh, 0000IIaTh, BBHIOMPATH
OCHOBAHUS ¥ KPUTEPHUH TSl YCTAHOBIICHUS IIPUIMHHO -CIICJCTBCHHBIX CBSI3CH;

7) C(OPMHPOBAHHOCTH YMEHUS PHOOPETATH U MPHUMEHSTh HOBBIC 3HAHMS,

8) cOpPMUPOBAHHOCTh YMEHHUSI CO3/IaBaTh MPOCTEHIIME MOJEIH, HCIIOJIB30BaTh CXEMBI,
TaOJUIIBI, CHMBOJIBI JIsl PEIICHUS YIeOHBIX M MMO3HABATEIBHBIX 33/1a4;

9) OBJIAJICHUEC HA BEICOKOM YPOBHE CMBICIIOBBIM YTCHHUEM HAYYHBIX TEKCTOB;

10)  chopmupoBaHHOCTH yMeHHS 3(PPEKTHBHO OPraHU30BBIBATH y4eOHOE COTPYIHHYECTBO M
COBMECTHYIO JICITeILHOCTD, PA00TaTh HHANBUIYAIBHO C YIETOM OOIIUX HHTEPECOB;

11)  chopMHPOBAHHOCTH YMEHHUSI OCO3HAHHO HCIIOJIb30BaTh PEUYEBBIC CPEICTBA B COOTBETCTBUH C
3aJlayaMi KOMMYHHKAITUH;

12)  BBICOKHIi YPOBHS KOMIIETCHTHOCTH B 00sacTu ucronb3oBanus UKT;

13)  chopMHPOBAHHOCTH IKOIOTUYECKOTO MBIILICHHUS;

14)  cdhopmupoBaHHOE YMEHHsI TPUMEHSATH B TMO3HABATENbHOW, KOMMYHUKATUBHOH U
COIMATTLHOW MTPAKTUKE 3HAHUS, TIOJTYICHHBIC TIPY U3YYCHUHU TTPEIMETA.

Jluunocmuvie pezyrbmamoi:

1) c(OPMHPOBAHHOCTH TIOJIOKHUTEITHHOTO OTHOIICHUS! K XMMHUH, YTO 00YCIOBIMBAET MOTHBAITUIO
K y4eOHOM IesITeTbHOCTH B BEIOpaHHOM cdepe;

2) c(OPMHPOBAHHOCTH YMEHUS peIIaTh MPOOIEMbI TOUCKOBOTO M TBOPUYECKOTO XapaKTepa;

3) c(OPMHUPOBAHHOCTh YMEHHS TMPOBOAUTH CAMOAHAIM3 M OCYIIECTBISATH CAMOKOHTPOJIb M
CaMOOILIEHKY Ha OCHOBE KPHUTEPHEB YCIIEIIHOCTH;

4) c(OPMHPOBAHHOCTH TOTOBHOCTH CJIE€JJOBaTh HOpPMaMm IPHUPOJO - U 3I0pPOBHCOEPETaroIIero
TTOBEICHHS,

5) C(OPMHPOBAHHOCTh TMPOYHBIX HABBIKOB, HANpABICHHBIX Ha CaMOpa3BUTHE 4epe3
caMm000pa30BaHNUE;

6) c(OPMHPOBAHHOCTh HABBIKOB IMPOSBICHUS I103HABATEIbHONH WHHUIMATHBBl B Yy4eOHOM
COTPYIHUYECTBE.

COILEPKAHUE YYEBHOI'O ITPEJIMETA

10kaacc (344; 14. B HEneN0)
Teopust XUMHYECKOI0 CTPOCHUS OPraHN4YeCKUX coearnHeHuil. IIpupona xumnyeckux cassei
Oprannueckue BemectBa. [losBlieHME W pa3sBUTHE OpPraHUYECKOM XHMHHM KAaK HayKH.

XUMHYECKOE CTPOCHUE KaK IOPSAAOK COCIMHEHUs aTOMOB B MOJIEKYJ€ COIJIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TOJOXKEHUS TEOPUM XUMHUYECKOTO CTPOCHHUS OpraHmyeckux coeauHenuit A.M. bytieposa.
VYrinepoaHslii CKeNeT OpraHMYecKOd MoJiekysbl. KpaTHOCTP XMMHMUYECKON CBS3H. 3aBUCUMOCTb CBOWCTB
BEIIECTB OT XMMHUYECKOTO CTpOeHUsI MOsieKy. M3omepus u nzomepsl. [loHsTHE 0 QYHKIIMOHATBHON TpyIIIE.
[Mpuniunsl  knaccuUKAMM — OpraHMYeckux  coeauHeHuil.  Cucremarnyeckas — MEXIyHapoJIHAs
HOMEHKJIaTypa ¥ MPUHLUIIBI 00pa30BaHMs Ha3BaHUH OPraHMYECKUX COCIMHEHUI.

MecTo 1 3HaueHUE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

Yraesoaopoabl



[IpenensHbIE yrieBoaopoab! (ankaHbl). Cmpoenue monexyivi memana. I OMOIOTHUECKUH psf
ankaHoB. ['omonoru. MexayHapojHash HOMEHKJIATypa OpraHM4ecKuX BemlecTB. M3oMepHs yriepoaHoro
cKelseTa. 3aKOHOMEPHOCTH M3MEHEHUS (PU3UUECKUX CBOMCTB. XMMHUECKUE CBOMCTBA (Ha MpUMeEpe MEeTaHa
3TaHa): peaklUy 3aMelleHus (TaJOreHUPOBAaHKE), JETUIPUPOBAHUS KaK CIOCOOBI MOJYYEeHUs BaKHEUIIUX
COEMHEHUII B OpPraHWYECKOM CHHTe3e. ['opeHMe MeTaHa KaK OJWH M3 OCHOBHBIX MCTOYHHKOB TEIUla B
MPOMBIIIJICHHOCTH U OBITY, usomepusayuu ankaumos. ILlennvie peaxyuu. Ce00600HbIE paouxanbl.
T'anozenonpouszgoounvie ankanos. Haxoxaenue B mpupojie U NIPUMEHEHNE alTKaHOB.

Kparnesie cBsizu. HenpeaenbHble yrieBogopoabl. AJkeHbl. Cmpoenue MoneKyvl
omunena. SP—lubpuouzayus. I'omonorundeckuii pan ankeHoB. Homenkmatypa. M3omepus yriepoaHOro
CKeJIeTa U MOJOXKEHHS KPaTHOW CBA3M B MOJIeKyse. XMMUYECKHE CBOMCTBA (Ha MpUMepe 3TUJICHA): peaKluu
MPUCOCIUHEHHS (TaJOTEHUPOBAHUE, 2cuUOpuposanue, TULpATALUs, cUOPO2ANIO2EHUPOB8AHUe) KAaK CIOCO0
MOJIy4eHUsl (PYHKIHOHAIBHBIX MPOU3BOIHBIX YIJIEBOJOPONOB, TopeHus.  Ilpasuno Mapkosnukoasa.
Buvicoxomonexynapnvie coeounenus. Kauecmeennvie peaxyuu na 0eotinyro céa3w. llomumepusanus sTuineHa
KaK OCHOBHO€ HAampaBlieHUE €ro HUCMoib30BaHUs. [lonuaTHIIeH Kak KpPYMHOTOHHAXKHBIA MPOAYKT
XMMHUYECKOIo Ipou3BoJcTBa. [IpumeHeHue sTuieHa.

Ankanuensl U Kayuyyku. [loHstue o0 ankaaneHax Kak yrieBOJOpPOAaX C JABYMS ABOWHBIMHU
cBs3amu. [lomumepuzanus nuBuHMIA (OytanueHa-1,3) kak crmoco® MOTYYEHHS CHHTETHYECKOTO KaydyKa.
Hzonpen (2-memunbymaouen-1,3). HaTypanbHblii U CHHTETHUYCCKHN KaydyKd. BysikaHu3aius Kaydyka.
Pesuna. Ilpumenenue kayuyka u pe3usbl. Conpsowcénuvie Ogounvle cesazu. llonyuenue u xumuueckue
ceoticmea anxkaouenos. Peakyuu npucoeounenus (eanoceHuposamnis) u noIumMepu3ayul aiKaoueHos.

Ankunbl. AnetwieH (3TUH) U ero romoJioru. CmpoeHue MOAeKyIvbl ayemuiend.
I'omonoruueckuit psn ankuHoB. Homenknarypa. M3oMepust yriaepoaHOro ckenera W MOJOKEHUs KPaTHOM
CBSI3M B MoJIeKyie. Meoicknaccosas uszomepusi. SP-Iubpuouszayus. XUMHUECKHE CBOWCTBA (HAa TpUMEpe
alleTUIICHA): peaxkiuu MPUCOCANHECHUS (ranoreHupoBaHue, euopuposanue, rUapaTalus,
2UO0pP02ano2eHuposanue) Kak crocod MoJydyeHUs MOJUMEPOB M JIPYTHX MOJE3HBIX MpoAyKToB. ['opeHue
alleTUJIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATypHOTO IUIAMEHU Ui CBApKU U Pe3KH MeTauioB. [Ipumenenue
alieTUIeHa.

THounamue o yuxnoankauax.

ApeHbl (apoMaTHYeCcKHE YIiIeBOIOpoAbl). beH301 Kak mpeacTaBUTENb apoOMaTHYECKHX
yraeBOOpoaA0B. CmpoeHue Monekynvl 6OeH301a. XUMUYECKHE CBOWCTBA: pEaKIHH  3aMEIIeHHS
(raoreHMpoBaHUe) Kak CHOCOO MOMYyYEHUS XUMHYECKHX CpEACTB 3alUThl PACTEHHUM, MpHUCOEINHEHUs
(ruapupoBaHHME) KaK JOKa3aTENbCTBO HEMpEeAeNbHOTro XapakTepa Oenszona. Peakuust ropenusi. Tonyon.
Hzomepusa 3amecmumeneu. [lpumenenne Oensomna. [lecmuyuodwl. ' enemuueckas césizv apeHo8 ¢ OpyeuMu
V211e8000p00aMiu.

Ilpupoonvie ucmounuxu y2ne6000po0os. Ilpupoousiii 2a3. Hegpmo. [lonymuuvie negpmsmvie
eazvl. Kamennwui yeonw. Ilepepabomxa negpmu. Ilepeconxa negpmu. Pexmughuxayuonnasn xonrouna. bensumn.
Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuti u kamaniumuyeckuil Kpekuneu. Iluponus.

Kuciopoaconepixamue oprannyeckue coe{MHeHHs.

Kucnopoaconepxkamue opranuyeckue coeauHeHus. OIHOATOMHbBIE MpeJeNbHbIE CIHPTHI.
Knaccudukanus, HOMEHKIATypa, U30MepHUsl CIIUPTOB. METAHOI M ATAHOJ KaK MPEJCTaBUTENN MPENeTbHBIX
OJJTHOATOMHBIX CIUPTOB. [lepeuunvlii, 6MOpUUHbIL U MPEemMUdHblL amomel yenepood. Booopoonas cesszv.
XUMp4ecKkue CBOMcTBa (Ha TMpHMEpPEe METaHOJa M ITAaHOJA): B3aUMOJEHCTBHE C HAaTPHEM Kak CHOCo0
YCTAQHOBJICHUS HaU4YMsl THAPOKCOTPYIIBI, PEAKIHs C TaJOreHOBOAOPOJaMH KaK CHoco0 IOJydyeHHs
pacTBOpUTEINEH, IeruapaTays KaK Croco0 MOydeHHs dTUiIeHa. Peakiuus TopeHus: CIUpTHl Kak TOTIIHBO.
Cnupmosoe o6pooicenue. Depmenmvi. Booopoouvie ceasu. llpuMmeHeHMe MeTaHONAa U 3TaHOIA.
duznonoruyeckoe ASHCTBHE METAHOJA U 3TAHOJIA HA OPTAaHU3M YEJIOBEKA. AIKOCONUBM.

MHOroaToOMHBIE CHUPTHL. OTUJICHIVIMKONb M TJIMLIEPUH KaK MPEICTaBUTENN IpPEIeIbHBIX
MHOTOAaTOMHBIX CIUpTOB. KadecTBeHHas peakius Ha MHOTOATOMHBIE CIUPTHI W €€ TPUMEHEHHE JUIs
pacrio3HaBaHMs INIMIEPUHA B COCTaBE KOCMETHUYECKUX cpeAcTB. [IpakTuyeckoe mpuMeHeHUE STUIICHTITUKOIISA
U TJINIEpHHA.

®enon. Apomatnueckue ciupTel. CTpoeHUe MOJIEKYIbl heHona. B3aumnoe énusHue amomos
6 MoJieKyne ghenona. Xumuueckue c8oUCMEA: 83AUMOOCICIMBUE C HAMPUeM, 2UOPOKCUOOM HAMPUsl, OPOMOM.
Kauecmeennas peaxyus na ¢enon.

[Tpumenenue ¢penomna.



KapOonunbubie coenuHenus. KapOoHusbHas rpymnmna. AjbAerugHas rpynna. AbICTHbL.
Ketonsl. U3oMepust u HOMeHKarypa. [lonyuenue u xumuyeckue c8olicmaea anvoeaudos. Peaxyuu oxucnenus
u npucoeounerus arvoe2udos. Metanans (hopManbIerua) U dTaHAIb (alleTaabACTHA) KaK MPEICTaBUTENIN
npeleiabHbIX albaeruaoB. KauecTBeHHble peaklMd Ha KapOOHWIbHYIO Tpynmny (peakiusi «cepeOpsHoro
3epkaia», B3aumoeiictue ¢ rujpokcugom meau (Il)) m ux npumenenue ajisg oOHAPYKEHUS MPEIeTbHbBIX
aJIbJICTUJIOB B IIPOMBIIIJICHHBIX CTOYHBIX BOJIaX. TOKCUYHOCTH allbaeruoB. [Ipumenenue ¢popmanbaeruaa u
aleTajnpAeruia.

KapOGonoBeie  kucinotel. Kapboxcunvnas epynna  (kapboxcoepynna). Hzomepus u
HoMeHKAamypa Kapoonogvlx kuciom. OIHOOCHOBHBIE TpeAeTbHBIC KapOOHOBBIE KHCIOTHL [lonyuenue
OOHOOCHOBHbLIX NPeOeNbHbIX KApOOHOBbIX Kuciom YKCYCHas KHUCJIOTa KakK IMPEACTaBUTEb MpelelbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA (Ha MPUMEPE YKCYCHOM KHCIIOTHI): PEaKLUH C
METaJlJlaMl, OCHOBHBIMM OKCHJIaMH, OCHOBAaHUSMU M COJSIMH KaK TIOATBEP)KICHHE CXOJACTBA C
HEOPraHMYECKUMHU KHUCIOTaMHU. Peakuus sTepuHKalMu KaK CIOcO0 TMOIXY4eHHUsS CIIOXKHBIX 3(UpOB.
[Ipumenenue ykcycHoi#l KucinoTel. MypaBbrHas kuciora. Auerartsl. [IpencraBienne o BHICIIMX KapOOHOBBIX
KHCJIOTax.

Crnoxuble 3¢upsl U xupbl. Homenxnamypa. llonyuyeHne, XuMU4YEeCKHEe CBONCTBA CIIOKHBIX
a¢upoB. Peakius srepudukamun. CinoxxHble QU KaK TPOAYKTH B3aUMOICHCTBUS KApOOHOBBIX KHUCIOT
co cnupramu. [IpumeHeHne CIOXKHBIX F3(DUPOB B MUILEBOM U MaphrOMEpHON MTPOMBIIUIEHHOCTH. JKUPBI Kak
CIIO’KHBIC (HPBI TTUIEPHUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIC U )KUBOTHBIE KHUPHI, UX COCTAB.
Pacnio3naBanue pacTUTENbHBIX KUPOB Ha OCHOBAaHWHU UX HEMpeNelIbHOro xapakrepa. [I[puMeHeHne KUpOB.
'uiponu3 winy OMbUIEHHE KMPOB KaK CIHOCOO MPOMBIIIJIEHHOIO MOJYYEHUS! COJEeH BBICIIMX KapOOHOBBIX
KHCIIOT.

MpbUT4 Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBoiictBa Mbuia. Cunmemuueckue
Morowue cpedcmaa.

YrieBoael. Kitaccupukamust yrineBogoB. MoHocaxapunsl. Onueocaxapuowl. Jlucaxapumbl.
Haxoxpaenue yrneBosoB B mpupoje. ['mioko3za kak anpaeruaocnupt. bposkenue rimoko3sl. DpykrTosa.
Caxaposza. [uoponuz caxaposwi. Kpaxman M 1e/UII0103a Kak OMOJIOTMYECKHE MOJUMEpPHI. XUMHUYECKHE
CBOMCTBAa Kpaxmaja W LEJUIFJIO3bl (TMIpOJM3, KAaueCTBEHHas peakuus C HOJOM Ha KpaxMmal M ee
MIPpUMEHEHHE JUId OOHAapYyXEeHHUs Kpaxmaja B MpoayKTax nurtanusi). [IpumeHeHue u Ouosormyeckas poiib
yrieBosioB. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpE alleTaTHOTO BOJIOKHA. Ayemunyenniono3a
Knaccugpurayus éonokon.

Nnentudukanuss OpraHUYECKUX COCOUHEHHH. [enemuueckas c613b Mexcoy Kiaccamu
opeanudeckux coeounenuu. TUTBI XUMUUYECKUX peakluii B OpraHMueCcKOil XUMUH.

A3oTcoepxaliye opraHnyeckne coeiNHeHusl.
AMUHOKHCHOTHI U 6enku. CocTaB U HOMEHKIATYpa. Amunsl. Amunozepynna. Anunun. Ilonyuenue
U Xumudeckue ceoticmea aHununa. AMUHOKHUCIIOTHI KaK aM(OTEepHbIE OpraHnYecKue coequHeHus. M3omepus
u Homenkaamypa. bunonapuoui uon. Ilentuanas cBs3b. buonornueckoe 3HaueHUe o-aMUHOKUCTOT. ObmacTu
MPUMEHEHUSI aMMHOKUCIOT. Xumuueckue ceoticmeéa amunoxuciom. Ilenmuovl. Ilonunenmuowl. Inuyun.
benku kak mpupomnsie Ouomomumepbl. CocTaB M CTpOCHHE OENKOB. XWMHUYECKHE CBOWCTBAa OEIKOB:
ruaponus, naeHarypaius. OOHapyXeHHe O€NKOB TNpH TIOMOIIM KayeCTBEHHBIX (LBETHBIX) peaKIuil.
[IpeBparenus 6e1koB NHIK B opranu3me. bronorundeckne GyHKIIMN OETKOB.
Azomcoodepocawue eemepoyuxnuueckue coeournenus. Iupuoun. Iluppon. upumuoun. Ilypun.
Azomucmoie ocHogaHusl.
Hyxneunosvie kucnomel. Hykneomuowi. KomniemenmapHule azomucmole 0CHOBAHUS.
Xumus u 300pogve uenosexa. PapmakoiocuuecKkas Xumus.

Xumusn nonumepos

Ionumepor. Cmenenv nonumepusayuu. Monomep. CmpykmypHnoe 36eno. Tepmonnacmuunvle
noaumepwvl. Cmepeopezynapnvie noaumepdel. Illonusmunen. Ilonunponunen. Ilonumempagpmopsmunen.
Tepmopeaxmugéuvie — noaumepbl. Denonogopmanvoecuonsvie cmonvl. Ilnacmmaccwvi. Denonnacmol.
Amunonnacmer.  Ilenonnacmul.  Ilpupoonwvuii  kayuyk. Pezuna. 26onum. Cunmemuueckue KayuyKu.
Cunmemuueckue onokna. Kanpon. Jlascan.

JdemMoHCcTpaumu.

° OO0pa31pl OpraHuuecKuX BEIIECTB U MaTEpUaoB. Moiei MOJIEKYJT OPraHMUECKUX BEIIECTB



. OTHollIEHNE ATKAaHOB K KHCJIOTaM, IIeliodaM, pacTBOPY IepMaHTaHata Kaiaus U OpOMHOI
BOJIE.

o Mopnenu Moiekya romojioroB U usomepon. [lonyuenue arerusneHa KapOUJHBIM CIOCOOOM.
BsaumopeiicTBue aneTuieHa ¢ pacTBOPOM I€pMaHraHara Kaiusi U OpomMHoI Bojaoil. ['opeHue anerusiieHa.
Pa3noxxeHne kayuyka Npu HarpeBaHMM U UCIIBITAHME NPOAYKTOB Pa3jIoKEHUs. 3HAKOMCTBO € OOpa3namu
KayuykoB. beHszon kak pactBopurens. ['openne 6eH3ona. OTHoueHue 6eH3o01a K OpOMHOI BoJie U pacTBOPY
nepmanrasara kanus. OKuciaeHue Tosryosa

o PacTBOopeHHe B aneToHe pa3iMyYHBIX OpraHuueckux BemiecTB. OOpas3npl  MOWIUX U
YHCTSIINX CPEJICTB.
. OO6pa3s1pl macTMace,

JlaGopaTopHbIe ONBITHI.
W3rorosneHrne MoJiesiell MOJIEKYI YIIIE€BOAOPOI0B
O3HakomiIeHHE C 00pa3iaMu MPoayKTOB HedTenepepaboTKH
Oxkwucnenne 3ranona okcuaom meau (I1).
PacTBopenue rouneprHa B BoJie M peakius ero ¢ ruapokcugom meau (I1).
Oxkwucrienne MeTanass (dTaHajs) OKCHIOM cepedpa.
Oxucnenune meranans (3Tanans) rugpokcuaom meau (I1)
PacTBOpUMOCTH JXHUPOB, TOKA3aTEIIBCTBO MX HEMPEISIBHOTO XapaKTepa, OMBIICHUE KUPOB.
CpaBHeHUE CBOWCTB MbLJIa 1 CHHTETUYECKIX MOIOIIUX CPEICTB
CBoiiCTBa TIIOKO3bI KaK aJIbICTHI0CITUPTA.
0. BzaunmopeiicTBrie caxapo3bl ¢ THAPOKCUAOM KaJbIIMS.
11. IIpuroroBneHue KpaxMaJIbHOIO KJIEMCTEPAa U B3aUMOJIECUCTBUE C HOIOM.
12.  Tmaponu3s kpaxmana. O3HaKOMIICHHE C 00pa3I[aMul PUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
13. LIBeTHBIC peakuu Ha OEIKH
IMpakTuyeckue padoTnl

Boo~NoOR~WNE

1. «KauecTBeHHOE OmpeieNIeHre yIiepoaa, BOAOPO/Ia U XJI0pa B OPraHUYECKUX BEIIECTBAX .

2. « IlonydeHue 3TuiIeHA U U3YYEHUE €T0 CBOWCTBY.

3. «[TomyueHne u CBOHCTBA KAPOOHOBBIX KHCIOT.

4. «PemieHne 3KCIIepUMEHTAIBHBIX 3a/1a4 HA pacllO3HaBaHUE OPraHUYECKHUX BEILECTBY.

5.«Pemenue OKCIICPUMCHTAJIBHBIX W PACUCTHBIX 3ala4 Ha IIOJIYUYCHHEC W PpacCllO3HABaHUC
OpPraHUYECKUX BELIECTBY.

6. «Pacro3HaBaHMe IJIaCTMAcC M BOJIOKOH.

11 kaace (344; 14. B HEAENIO)

Teoperuyeckue 0CHOBbI XUMHMHU

Crpoenue BemectBa. CoBpeMeHHasi MOJIEb CTPOSHUS aToMa. DJIEKTPOHHAs KOH(QUTYypalus aroma.
Ocnosnoe u 6030ydcoennvie cocmosnus amomos. Kinaccupukanus XUMHYECKHX DJIEMEHTOB (s-, p-, d-
anemMeHThl). OCOOCHHOCTH CTPOEHHUS SHEPreTHUeCKHX YpoBHEH aTomoB d-anmemeHTOB. [lepmommueckas
cucrema xumuueckux snemeHToB [I.M. MenneneeBa. @usnueckuit cmoica llepuoanueckoro 3akona /.M.
MenneneeBa. [IpuurHbI 1 3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX COEIUHEHHI 1O epruoaam
U rpynnaM. DJIEKTpOHHash MPUPOJa XMUMHYECKOM CBSI3H. DJIEKTPOOTPULIATENBHOCTh. Buabsl Xxumudeckoi
CBs3U (KOBaJIGHTHAs, WOHHAs, METAJUTMYECKas, BOJOPOJHAsA) M MEXaHU3Mbl €€ Oo0pa3oBaHUS.
Kpucmannuueckue u amopghnvie sewjecmsa. Tunvl Kpucmaiiuueckux peuemox (amomuas, MoaeKyiapHas,
UOHHAS, MemAalIudecKas). 3asucumocms QU3UYeCKUX CBOUCME Gewecmed om Mmuna KpUCMALIUYecKou
peutemkuy. IpuarHB MHOTOOOpA3Hsl BEIIECTB.

Xumuyeckue peakiuu. ['oMoreHHbie 1 rereporeHHbie peakiuu. CKOpOCTh PEaKIuu, €€ 3aBUCUMOCTh
OT pa3IMYHBIX (PAaKTOPOB: IPUPOJIBI PEATUPYIONIUX BEIIECTB, KOHIICHTPAIINH PEarupyroiuX BEemecTs,
TeMIepaTyphbl, IJIOMIAJAN PEAKIIMOHHON MOBEPXHOCTH, HATMYMS KaTaiau3aropa. Poibs kaTannu3aTtopoB B
MIPUPO/IC U TPOMBIIUIEHHOM MPOU3BoAcTBE. OOpaTUMOCTh peakiuii. XMMHYECKOE PAaBHOBECHE U €ro
CMEIICHHUE TIOJT JICHCTBUEM Pa3IMYHBIX (DaKTOPOB (KOHIIEHTPAIIMS PEareéHTOB WK MPOAYKTOB PEaKIINH,
JaBJIEHUE, TEMIIEpATypa) sl CO3JaHusl ONTUMAIBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX IIPOLIECCOB.
Jlucnepcuuvie cucmemst. Ilonsamue o koanouoax (301u, 2eau). Mcmunnvie pacmeopwi. Peakiiuu B pacTBOpax
3IEKTPOJUTOB. pH pacTBOpa Kak moka3areiab KUCIOTHOCTU cpeabl. [ uponun3 coneil. 3HaueHue ruiposinsa B



OMO0JIOTNYEeCKUX OOMEHHBIX Tporieccax. OKUCIUTENbHO-BOCCTAHOBUTEIIBHbBIC PEAKIIMH B IPUPOJIE,
MIPOU3BOJCTBEHHBIX MPOIIECCaX U KU3HEACIATEIBHOCTH oprann3mMoB. Heopranmueckas xumms

Mertamibl. CriocoOb! noyueHust MeTayioB. Jlerkue u Tsokénble MeTayutbl. JlerkormiaBkue u
TYroIuiaBKue MeTajliibl. MeTtamndeckue 3seMeHTsl A- u b-rpynn. Meap. [lunk. Tutan. Xpowm. XKeneso.
Huxkens. [Inatuna. Crutasel. Jlerupyromue no6asku. Yépasie metambl. L{BeTHble MeTamibl. UyryH. Cramb.
JlermpoBannsie ctanu. OKCUIbl U TUAPOKCHIBI MeTauioB. Hemerasuibl. [IpocThie BeniecTBa — HEMETAILIBI.
Yrnepon. Kpemuuii. A3zor. @ochop. Kucnopoa. Cepa. @rop. Ximop. KuciaoTHbie OKCHIBL.
Kucnoponconepxkanue kucnorsl. CepHas kuciora. A30THas KUCiIoTa. BogopoaHble COeTMHEHUS
HEMETAJUIOB.

OKHCTUTENIbHO-BOCCTAHOBUTEIBbHBIE CBOWCTBA MPOCTHIX BEIIECTB — METAJUIOB IJIaBHBIX U MOOOYHBIX
noArpynn (Menpb, JKelie30) M HEMETaJUIOB: BOJAOPOJA, KHCIOPOAa, TaJOreHOB, Cephl, a3oTa, ¢ocdopa,
yraepoaa, kpemHusi. Kopposusi MeTamioB: BHABI KOPPO3HH, CHOCOOBI 3alIUTHl METAUIOB OT KOPPO3UHU.
Dnekmpoaus pacmeopos u pacniaeos. llpumenenue 21eKkmpoau3a 6 npOMblUIEeHHOCIU.

XuMHus 4 )KU3Hb

Hayunple MeToap! MO3HaHUS B XUMUH. VIcTOUHNKN XUMUYeckoi nHpopmanuu. [lonck napopmarmm
M0 Ha3BaHUSAM, UACHTU(]UKATOPAM, CTPYKTYPHBIM (opMynaM. MoearpoBaHue XUMHUECKUX MPOIECCOB U
SIBJIIGHUH, XUMUYECKUU AHAIU3 U CUHME3 KAK METOJIbl HAy4YHOTO MO3HAHMUS.

Xumus u 310poBbe. JlekapeTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpaJIbHbIE BOABI. [IpoGiieMsl,
CBSI3aHHBIE C IPUMEHEHUEM JIEKapCTBEHHBIX IpenapaTtoB. BpenHble NpUBBIUKY U (AKTOPBI, pa3pyllatoliye
310poBbe (KypeHue, yrnoTpeOiieHue ankoroiyis, HapkoMmanus). PanmonansHoe nutanue. [luwesvie 006asxu.
OcHogbl nuwesoti Xumuu.

XuMHS B MIOBCETHEBHOM U3HU. Morome u gucTsmume cpeactBa. Cpedcmea 60pbbwl ¢ Obimosvimu
HAceKoOMbIMU. penelienmyl, uncekmuyuowvl. CpelicTBa JIMYHOM TUTUEHBI U KocMeTHKU. [IpaBuia 6e3omacHoit
paboThI C €IKMMH, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOI XUMUHU.

XuMHUSL M CeNbCKOE XO03SHCTBO. MuHepanbHble W opraHudeckue ynoopenus. CpeactBa 3amiuThl
pacTeHHi.

XuMmus u sHepreTuka. [IpupoiHbie HICTOUHUKH YIiIeBOAOPO0B. [IpupoaHblii U MONMYTHBIM HEPTIHOM
rasbl, UX cocTaB M ucnojib3zoBanue. CoctaB HepTH U ee nepepadorka. HedrenpoaykTsl. OkTaHOBOE YUCIIO
O6ensuHa. OxpaHa OKpy»Karouleil cpeabl Mpu HedTenepepadoTKe M TPaHCIOPTUPOBKE HEPTENPOIYKTOB.
ATnpTEpHAaTUBHBIE HCTOYHUKH SHEPTUU.

Xumusi B crpoutenbcTBe. Llement. beron. [logbop onTuMaibHBIX CTPOUTEIBHBIX MaTEpPHAIOB B
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA.

XUMHS ¥ 3KOJOTHs. XUMUYECKOE 3arps3HEHHE OKpYKarollled cpeibl U ero mocienctsus. OxpaHa
rusipocdepsl, Ho4BbI, aTMochepsl, Ppaopsl ¥ GayHbl OT XUMHUYECKOTO 3arps3HEHUS.

JdemMoHCcTpaumu.

o Moen HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METAITMYECKUX KPUCTAIUTMUECKUX PEIIETOK.

o Monenu MOeKy H30MEPOB ¥ TOMOJIOTOB

o Pa3znuyHbie TUIBI XUMUYECKUX PEaKIUid, BUACOONBITHl IO OPraHNYECKON XUMUHU.

o OO0pa3ibl METaIOB U UX COCIMHEHUH, CTIJIaBOB.

o B3auMopeiicTBre METaIOB ¢ KUCJIOPOJIOM, KUCIOTaMH, BOJIOH.

o JlokazaTenbCcTBO aM(POTEPHOCTH AIFOMHUHHUS U €r0 TUIPOKCUIA.

. BzaumopeiictBue Meaum W Kele3a C KUCIOPOJIOM; B3aUMOJACHMCTBHE MEIUW U JKele3a ¢
KHCIIOTaMU (CepHasi, COJIsiHas).

. [Honyuyenue ruapokcuioB meau (1) u xpoma (L), oxcuga meau.

o B3aumMopeiicTBre OKCUIOB U TUJIPOKCUIOB METAIIOB C KUCIOTaMH.

o JlokazaTtenbcTBO amdorepHocTH coequHeHni xpoma(1ll)

o OO0pa31bl HeMeTaIoB.

o Monenu KpUCTaNIMYECKUX PEMIETOK anMasa u rpadura.

o [Tonydyenne aMMuaka U XJ0pOBOJOPO/Ia, PACTBOPEHHUE UX B BOJE, 10KA3aTE€IbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3TUX BEIECTB.

o Cxuranue yriasi M cepbl B KHCIOPOJE, ONpEACICHUE XUMHUYECKHUX CBONCTB MPOAYKTOB

cropanus. B3auMozaeiucTBue ¢ MeIbI0 KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTBI, KOHLIEHTPUPOBAHHOU H
paz0aBIICHHON a30THOM KHCIIOTHI.
. OO0pa31bl cpecTB OBITOBOM XMMHHU, HHCTPYKIMH 10 UX TPUMEHEHHIO.



JlabopaTopHble ONBITHI.

1. N3ydenue BIusHUS pa3InyHbIX PAKTOPOB HA CKOPOCTh XUMUUYECKUX peakluii
2. OrnpezenieHne peakiny Cpebl YHUBEPCATbHBIM UHANKATOPOM.

3. IM'uaponus comner.

IIpakTuyeckune padoTsl

1. [IpuroToBneHue pacTBOPOB C 3aJJaHHOW MOJISPHOU KOHIIEHTPALIUE».

2. Pemenue skcnepuMeHTANIbHBIX 3a7a4 Mo Teme «MeTtamibh)

3. Pemrenue skcnepuMeHTaNbHBIX  3a1a4 1o TeMe «Hemertamby

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC (0a30Bblii YpOBEeHb)

Ne Tema Konuuecme | Konuuecmeé | Konuuecme

membl 0 uacoe o KP o IIP

1 Teopus XUMHUYECKOIO CTPOCHUS OPraHUYECKUX 4 1
coenuHeHUH. [Ipupomga XuMUYeCKuX CBsI3e

2 Yr1eBo10poibI 12 1 1

3 Kucnopoaconepsxaiiye opraHu4eckue 12 - 3
COCIUHEHMS

4 A30TCco/iepKalie OpraHn4ecKue COeAMHEHNS 3 - -

5 XuUMHS TOJIMMEPOB 3 - 1

6 Peseps 1

Hroro 35 2 6

TEMATHYECKOE INTAHUPOBAHHME 11 KJIACC (06a30Bbl1ii yPOBEHB)

Ne Tema Konuuecme | Konuuecme | Konuuecms
memul 0 uacoe o KP oIIP

1 [ToBTOpenue kypca xumuu 10 xnacca 1

2 TeopeTnueckne OCHOBbI XUMUU 19 1 1

3 Heoprannueckas xumus 11 1 2

4 XUMUS ¥ )KU3Hb 3

5) Pezepn 1

Hroro 35 2 3

YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IMTPOLECCA

Y4eOHO-MeTOAUYECKUIT KOMILIEKT JIsl 00y4aloUXCs:

I"apa H.H. IIporpammsl 0011eo0pazoBaTenbHbIX yupexxaeHui, xumus, 10-11 k1.

Panenkuit A.M. Kountponbusie pabotsl mo xumuu 10-11 k1.

Paneukuit A.M. /lunaktuueckue matepuansl no xumuu 10-11 k.

Panenxuit A.M. Xumnuecknii Tpenaxep 10-11 k.

I'apa H.H. Ypoku xumun 10,11 k1.

I'apa H.H., I'abpycea H.. Xumus. «3agayHuk ¢ noMoImHUKoM», 10-11 ki1

Pymzurtuc I'.E, Xumus. Opranudeckas xumus. 10 kinace: yue0.a7s o6medpa3oBar. YupexaeHuil:
6a3zoBbiit yposens/ I'.E.Pyn3utuc, @.I'.®enbaman, M.: [Ipocsemienue, 2020r

NogakrowhE

Yueono-npaxmuueckoe u yueono-nabopamopnoe ooopyoosanue



[Tpubopsl, HAGOPHI MOCY/IBI U JTA0OPATOPHBIX MPUHAIIEKHOCTEN JJI1 XMMHUYECKOTO SKCIIEpUMEHTA
OO61ero Ha3HAYCHUS

1 Becnl

2 HarpeBarenbHbIe TPHOOPHI - CIUPTOBKH

3 Jlocka aJist CyIliku mocyasl 1

JleMOHCTPAIIMOHHBIE

1 HaGop nocynbl v puHAAIEKHOCTEH sl IEMOHCTPAI[MOHHBIX ONBITOB 110 XUMHUU
2 CToJIMK OIbEMHBIHN

4 IltaTuB J1s1 AEMOHCTPAIMOHHBIX TTpooupok [1X-21

3 Dkpan (poHOBBII YepHO-O€TbIi (JIBYCTOPOHHUI)

4 Ha6op daakonoB (250 — 300 mu1 1j1st XpaHEHHs] paCTBOPOB PEaKTHBOB)
Cnenunajau3npoBaHHble MPUOOPHI U ANMNMAPATHI

1 Anmapar (mpubop) mis mosydenust razos (Kumnma)

2 BopoHka nenutenbHast 171 padOThl ¢ BPEIHBIMU BEIIECTBAMU

3 Boponka nenurtesnbHas 001Iero Ha3HaYeHHs

KommnuiekTnl 1151 J1a00PATOPHBIX ONBITOB U MPAKTUYECKUX 3aHATHI 10 XUMUM

2 Becwl MexaHnuecKue J1abopaTopHbIe

3 HaGop 6aHok 151 XpaHeHus TBepIbiXx peakTuBoB (30 — 50 M)

4 Habop ckistHOK ((h1aKOHOB) /IJIs1 XpaHEHHS paCTBOPOB PEaKTHBOB

5 Ha6op npobupox (ITX-14, [1X-16)

6 [Tpubop 1 moy4eHus ra3on

7 KOMILIEKTBI J1s MOHTaXKa XUMHUECKOro o0opyaoBanus Mb

8 LlunuHIpbl MEPHBIE

Moneaun

Hab6op mapocrepxHeBOI
PeakTuBbl (Mo HOpMe) B Han4un Habop Ne 6 OC «ll]enounvie u
Habop Ne 1 OC «Kucnomury wenouHo3emMenbHble MEemalibly
Kucnora cepnas JIntnit
Kucnora consnas Harpuit

Habop Ne 2 OC «Kucnomor»
Kucnora azorHas

Kucnora oprodocdopHas
Habop Ne 3 OC «I'uopoxcuowi»
Kanus rugpokcua

Kansuus runpoxcuy

Hatpus ruapoxcun

Hab6op Ne 4 OC «Oxcuovl memannos»
AIOMUHUS OKCUJT

bapus oxcun

XKemnesa (III) oxcun

Kanpmmsa oxcup

Marnus okcun

Menu (II) okcun (rpanysis)
Kanus okcun

[uHka okcup

Habop Ne 5 OC «Memannwviy
AntroMuHUH (TpaHyIIbl)
ATIOMUHHH (CTpYXKKa)

Keneszo BoccTaHOBIEHHOE (TTOPOIIIOK)
Maruuii (OTHITKN)

Menp (rpaHyJibl, OIIHIIKH)
[uHK (TpanyJibl)

Habop Ne 7 OC «Oeneonachule

eewecmea)

Cepa (mopo11ox)

Habop Ne 9 OC «l anoeenuowvi»
bapus xnopun

Keneza (III) xnopua

Kanus xnopug

Kanbsuus xmopun

Maruus xsopuzg

Menu (II) xnopua

Hatpus xsopun

[unka xmopua 0,050 kr
Kamsa noauyg 0,050 kxr

Kamust 6pomuz 0,050 xr
Habop Ne 10 OC «Cynvghambi.

Cynvgpumot. Cynoghuovi»

AmoMuHus cynbhar

Kenesza (II) cynbdar

Kanus cynsdar

Kanbuwms cynsgar

Marnus cynbdar

Menu (II) cynpdaT 6e3BOHBIIM
Menu (I1) cynsdar 5-ti BOIHBIN
Harpus cynspun



Hatpus cynbdar

[unka cynsdar

Habop Ne 11 OC «Kapbornamuory

Kanust kapbonart (morar)

Menu (I1) kapboHaT OCHOBHOM

Harpus kap6onat

Hatpus rugpoxap6oHaT

Kanprus kapoboHar

Marnus kapOoHaT

Habop Ne 12 OC «Docghamei.
Cunuxamaol »

Harpus cunukat 9-tu Boansiii 0,050
KT

Harpus oprodocdar
tpex3amenieHubiit 0,100 kr

Habop Ne 14 OC «Coedunenus
mapeanyay

Kanus nepmanranar (kamuit
MapraHeBOKHUCIIbIN)

Habop Ne 16 OC «Humpamuwry

AOMUHUS HUTPAT

Kanus nutpar

Kanbsuust autpar

Menu (II) HuTpar

Harpus Hutpar

Cepebpa Hutpat

Habop Ne 17 OC «Hnouxamopwi»

Jlakmounn

MeTunoBslii OpaHKeBBIN

denondranenH



