HHOACHUTEJBHAA 3AIINCKA




O0mas xapakTepucTuKa yueOHOro npeamera

Pabouas mporpamma ydeOHoro kypca mo xumuu s 10-11 kmacca pa3paboTana Ha OCHOBE
®I'OC BTOPOro MOKOJIEHUS, TPUMEPHON MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMsl 10 XUMUU
(6azoBbIil ypoBeHb) M aBTropckoil mporpammbl O.C. INabpuensna (I'abpuensa O.C. mporpamma
kypca xumum g 10-11 xmaccoB o6mieoOpa3oBarenbHbIX yupexaenuin M: Jlpoda,2013r).
®enepanpHoro nepeunst yueoOHukoB ([Ipukaz Ne 632 ot 22.11.2019 MunucrtepcTBa npocBeLIeHUs
Poccutickoit deneparun);

MecTo yuyeOHOro mpeaMera B yueOHOM IuiaHe. XWMHS BXOIUT B MPEIMETHYIO 00JIaCTh
«ectecTBeHHOHay4yHas». [Iporpamma paccumrtana na 35 waca (1 wac B Henmemo). Mcxoms u3
ronoBoro kanengapaoro rpapuka MOY «COII Nel6y» na 2022-2023 y4eOHbIN TOJ pacCunuTaH Ha
35 y4eOHBIX Hellelb, CIIeI0BATEIbHO, T0I0BOM KOJIUYECTBO YACOB OY/IET COCTABIIATH 35 YacoB.

Cucrema YMK:

1. Tabpuensa O.C. Ilporpamma kypca xumuu mius 10-11 kmaccoB o00meoOpa3oBaTeIbHBIX
yupexaenuil. — M.: [Ipoda, 2015.

2. T'abpuensn O.C. Xumus: 11 kmacc: yae6nuk / O. C. I'abpuensn.- 5-e u3z., crepeorun. — M.:
Hpoda, 2018. — 223, [1] c. : nm.

3. Xumus: 11 wmacc. KontponpHble W mpoBepounbie paborsl K yueOHuky O.C. I'abpuensna

«Xumus. bazoBelif ypoBens. 11 kmace»: yueOHoe mocodue / M.A. AxmetoB. — M. : lpoda 2015. -
220, [4] c. :mn.

IlnanupyemMble pe3yibTaThl OCBOCHHSI YUeOHOr0 npeaMeTa « XuMHs
Jluunocmmuvie pe3ynvmamel OTPAXKaOT CHOPMUPOBAHHOCTH, B TOM UHUCIIE B YACTHU:

1. rpaxJaHCKOTO BOCIUTaHM: (POPMHUPOBAHHE aKTUBHOM I'pa)</1aHCKON MO3ULINHU, TPaXKAAHCKON
OTBETCTBEHHOCTH, OCHOBAHHOM Ha TPAJULMOHHBIX KYJIbTYpPHBIX, AYXOBHBIX M HPaBCTBEHHBIX
LIEHHOCTSX POCCUIICKOT0 00IeCTBa;

2. MaTPpUOTUYCCKOr0O BOCIHIHUTAHHA: HCHHOCTHOTO OTHOIICHUS K OTCYCCTBECHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY U HAyYHOMY HACIEAHIO, MOHUMaHHS 3HaueHUs (QU3MUKH B KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BIIAJACTh JOCTOBEPHON HH(pOpMammeld O TEepeqoBBIX TOCTIKEHUSIX U
OTKPBITHSIX MHUPOBOM M OTEUECTBEHHOW (DU3UKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00
YCTPOWCTBE MHpa U 00IIECTBA,

3. IyXOBHO-HPABCTBEHHOI'O BOCIUTAHMS: MPEJCTABICHUS O COLMAIBHBIX HOPMax M MpPaBHIIAX
MEXKJIMYHOCTHBIX OTHOIIEHWW B KOJUIGKTUBE, TOTOBHOCTM K Pa3HOOOpa3HOW COBMECTHOM
JeSITeIbHOCTH TIPH BBHITIOTHEHUH Y4e€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIIOIHEHUN YKCIIEPUMEHTOB,
CO3JJaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIH B TPOIIECCE
9TOW y4eOHOW MAESTeNbHOCTH; TOTOBHOCTH OIIGHHWBAaTh CBOE TMOBEACHHE U TMOCTYIKH CBOHX
TOBApUIIE C TMO3WIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEIACTBHIA
MOCTYIIKOB;

4. (Quznueckoro BOCHUTAHUA: (POPMUPOBAHUS KYJIbTYPHI 3JI0POBbS M 3IMOIMOHAIBLHOTO
Onaromoy4usi, 0OCO3HaHUS [EHHOCTH JXHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAHOBKH Ha 3JI0POBBI 00pa3 ®HU3HHU, OCO3HAHMS ITOCIEACTBUI 1 HENIPUATHUS BPEIHBIX ITPUBBIYEK,
HE00X0IMMOCTH COOIIOACHUSI TPaBUII 0€30IaCHOCTH B OBITY U peaibHON KU3HU;



5. TPYAOBOTO BOCHHUTAHMS: KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOM,
y4e0HO - HCCIEIOBATEILCKONW, TBOPYECKOW U JPYyruxX BHUAAX JEATEIBHOCTH; HHTEpeca K
MPAKTUYECKOMY H3Y4YEHHIO Npodeccuii W Tpylna pa3IMyHOro poja, B TOM 4YHUCIE HAa OCHOBE
NPUMEHEHHUS TPEIMETHBIX 3HAHWW, OCO3HAHHOTO BBIOOpAa WHIUBUAYAIBHOW TPACKTOPUU
MPOJOJKEHHs] 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K IPEIMETY,
OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEI;

6. 9KOJIOTMYECKOTO BOCHHMTAHMS: SKOJIOTHUECKH LI€JIECO00PAa3sHOT0 OTHOIIEHHS K MPUPOAE Kak
nctouHuky JKus3Hu Ha 3emile, OCHOBE €€ CyLIECTBOBAHHWS, IOHUMAHUSA LIECHHOCTH 310pOBOIO U
O6e3omacHOro o0pa3a JKM3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3MYECKOMY U
IICUXUYECKOMY 370POBBIO, OCO3HAHUS LIEHHOCTH COONIOIEHUS IpaBWil 0€30IacHOr0 IMOBEICHMS
npu paboTe C BEIIECTBAMH, a TAaKK€ B CUTYAIMsIX, YTPOXKAIOUIMX 370POBBI0 U JKU3HU JIIOACH;
CIOCOOHOCTH IPUMEHSATh 3HAHMS, MOJIydyaeMble IPU M3Y4YEHUHU IIpeaMeTa, Ul pelleHus 3ajad,
CBA3AHHBIX C OKPYXKalOLEeH IPUPOJHOU CPENOM, MOBBIILIECHUS YPOBHSA JKOJOTHYECKOU KYJIBTYpHI,
OCO3HaHM INI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIeM U IMyTed MX pelleHUs MOCPeICTBOM
METOAOB NPEIMETa; HKOJOIMYECKOTO  MBIIUICHUsS, YMEHHs pPYKOBOJACTBOBAaTbCI MM B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATIBHON ITPAKTHKE;

7. LEHHOCTEM HAy4YHOTO IO3HAHUS: MHUPOBO33PEHUYECKUX MPEICTABICHUM COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHd U COCTABJISIFOIIMX OCHOBY JUISl MOHUMAaHMsI CYHUIHOCTH
HAyYHOM KapTHHBI MHpA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS IPUPOJIBI,
B3aMMOCBA35X 4YEJNOBEKAa C MPUPOJHON Cpenoil, O poiau IMpeaMera B I[O3HAHUU OTUX
3aKOHOMEPHOCTEH; MO3HABATEIIbHBIX MOTHUBOB, HAIlPaBJICHHBIX Ha IOJYYEHUE HOBBIX 3HAHUH IO
peaMeTy, He0OOXOAMMBIX I OOBICHEHUST HAOII0OAaeMbIX IPOIIECCOB U SIBICHUI; TTO3HABATEILHON
1 UH)OPMALMOHHON KYJBTYpHI, B TOM YHCIIE HAaBBIKOB CaMOCTOSITEIbHONH paboOThl ¢ y4eOHBIMU
TEKCTaMH, CIIPABOYHOMN JIUTEPATypPOU, JOCTYIIHBIMU TEXHUYECKUMU CPEICTBAMU UH(POPMALIMOHHBIX
TEXHOJIOTU; HHTepeca K 00yYeHHIO U MTO3HAHUIO, JIF0O03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTHU
K  CcaMOoOOpa3oBaHHIO, HCCIENOBATEIbCKOW  JEATEIILHOCTH, K  OCO3HAaHHOMY  BBIOOPY

HaNpaBJICHHOCTU U YPOBHs 00yueHUs B JalibHEHIIEM,

METal'lpe)_IMeTHLIMI/I pe3yjJbTaTaMH OCBOCHUA BBIITYCKHUKaAMH OCHOBHOM IIKOJIBI porpamMmsl 110
XHUMUU ABJIAKOTCA:

- HCIIOJIBb30BaHUC YMCHI/Iﬁ U HAaBBIKOB PA3JIMYHBIX BHIOB MO3HaBaTEIbHOMU ACATCIIBHOCTH,
IMIPUMCHCHUU OCHOBHBIX METOO0B IIO3HAHUsA (CI/ICTGMHO-I/IH(i)OpMaIII/IOHHHﬁ aHaJIn3,
MOI[GJ'II/IpOBaHI/IC) AJI1 U3YUYCHUS pa3JINYHBIX CTOPOH Oprn(anmeﬁ HeﬁCTBHTeHBHOCTH;

- UCIOJIb30BaHUE OCHOBHBIX MHTEIIEKTYaJIbHBIX onepanuil: (opMylInpOBaHUE TUIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNne, CUCTeMaTH3alksl, BbIIBIEHHE MPUYMHHO-CIIECTBEHHBIX CBS3€H,
IIOMCK aHAJIOTOB;

- YMCHHEC I'CHCPHUPOBATb UACU U ONIPCACIIATL CPEIACTBA, HCO6XOI[I/IMBIG AJI UX peaIn3alluu,

- YMCHHUEC OIPECACIATh LECIW W 3aJdadu ACATCIbHOCTH, BI)I6I/IpaTB Cp€acTtBa pfaiun3anuu LI U
NMPUMCHATH UX HA IIPAKTUKCE,

- UCTIOJIH30BAHNE PA3TUYHBIX UCTOYHUKOB JJIS TTOJIYYCHHUS] XUMUUECKOU WH(OpPMAIUU, TOHUMaHHE
3aBUCUMOCTH COZIepKaHusi U (POpMBI TIpecTaBiIeHus] WHDOpPMAIMK OT IeJied KOMMYHHKAIUA M
azpecara.

HpeI[MeTHI)Ie pe3yJbTaTbl H3Y4YCHHA XHMHUHU MPCAOCTABIACT YUCHHUKY BO3MOXHOCTH Ha
CTYTIEHH cpeaHero (T0JIHOT0) 0011ero 00pa3oBaHusl HAYUYUTHCS:

B mo3naBartensHOI cdepe:
- IaBaTh OTNpEAeTeHUS N3yUYEeHHBIM MTOHITHIIM;



- ONKCHIBATh JJIEMOHCTPAIIMOHHBIE U CAMOCTOSTEIILHO MTPOBEACHHBIE SKCIEPUMEHTBI, UCTIONb3YS IS
9TOTO €CTECTBEHHBIN (PYCCKHIl, pOJIHON) A3BIK U SI3bIK XUMHUU;

- OMNKCHIBATh M pa3iNyaTh H3yYEHHbIE KJIACCHI HEOPraHMYECKHMX M OPraHUYeCKHX COCAMHEHMI,
XUMUYECKHE PEaKIINH;

- KJ1accu(UUIUPOBATh U3YYCHHbBIE OOBEKTHI U SIBICHUS,

- HaOII0/1aTh TEMOHCTPUPYEMBIE I CAMOCTOSATEIILHO POBOJUMEBIE OTIBITHI, , XUMUYECKHUE PEaKIIIH,
MIPOTEKAIOIIKE B IPUPOJIE U OBITY;

- JIeNaTh BBIBOJIBI M YMO3AKIIOUEHHSI U3 HAOIIOACHUH, N3yYCHHBIX XMMUYECKHX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMH U3yUYCHHBIX;
-CTPYKTYpUPOBATh U3YUYEHHBI MaTepua;

- UHTEPIPETUPOBATH XUMUYECKYIO HHPOPMAIIHUIO, TOTYYSHHYIO U3 IPYTUX HCTOYHUKOB;

- ONUCHIBATh CTPOCHHUE ATOMOB 1-4-T0 IEPHOJOB C UCTIOIB30BAHUEM IICKTPOHHBIX KOH(HUTYpanuit
aTOMOB;

- MOJEIHMPOBATH CTPOCHUE TMPOCTEHIINX MOJIEKYJ] HEOPraHMYECKHMX W OPraHMYeCKUX BEIIECTB,
KpHUCTAJJIOB,;

B 11eHHOCTHO-OpHEeHTaMOHHOH chepe

— aHaJIM3upoBaThb U OIEHUBATh TMOCIEACTBUS JJs OKpYyXKarolleil cpeabl OBITOBOM U
MIPOU3BOICTBEHHOH JIESTETLHOCTH YEJIOBEKA, CBA3aHHOU C MepepaboTKON BEIIECTB.

B tpynoBoii chepe —

MIPOBOJIUTH XUMHUYECKHH SKCIICPUMEHT.

B chepe pusnyeckoii KyabTypbl —

OKa3bIBaTh IEPBYIO TOMOIIb IPH OTPABICHHIX, OXKOrax W JAPYI'MX TpaBMax, CBS3aHHBIX C
BelIeCTBaMH U Ja00OPaTOPHBIM 000PYIOBAHHEM.

COJEPXAHUE KYPCA
Ba3osslii ypoBenb. 10—11 kiacest

CopepxaHne Kypca XapaKTepU3yeTcsl IEIOCTHOCThI0O M CHUCTEMHOCTHIO Y4eOHOTO MpeamMera, Ha
OCBOCHHE KOTOPOT'O OTBEJIEHO HEOOJIBIIIOE, KECTKO JITUMUTUPOBaAHHOE yueOHOoe Bpems. OToOpaHHOE
IS 6a30Boro oOyueHus XUMHH coJiep>KaHue MO3BOJIAET M3y4aTh ero
u B pexkuMe 1 mim 2 gacoB B Hezenro. B mocnenHem ciydae y 00yqaroniuxcst TOsSBUTCSI BO3MOKHOC
Th HE MPOXO/UTH, @ U3y4YaTh, HE 3HAKOMHUTHCS, & YCBAaUBaTh 3TO cojepkanne. OcoOeHHO Ba)XHO 3TO
AJIg TEX y4dalluXcs, KOTOPbIC HC MMCIOT BO3MOKHOCTU MU3ydaThb XUMHIO Ha er'IY6J'ICHHOM YpPOBHE
(13-32 OTCYTCTBHUSI TaKuX KIJIACCOB B IIKOJIE), HO TEM HE MEHee COOMpAIOTCs CIaBaTh E€IMHBIN
rOCYJIapCTBEHHBIN 3K3aMEH MO XUMUH.

Kypc ueTko nenurcs Ha ABE paBHBIE 110 OTBEJCHHOMY HA UX U3yYEHHE BPEMEHHU YaCTU: OPraHUYECK
VIO XUMHIO U OOIIYI0O XUMHUIO.

CrpykTypupoBaHHEe Kypca OpPraHMYECKOM XHMMHH ONIpeleNseTcd HJeed pPa3BUTHUS y4alluxcs
HENPOPHUIBHBIX KJIACCOB CpeacTBaMHu
yuebHoro npeamMeta. C 1eNblo yCUIeHNs PO AeyKIUU B OOY4eHHH XUMHM BHadajle JaroTcs
KpaTKHe TEOPETHYECKHE CBEACHUS O CTPOCHMH, KIAacCH(MKAlMM, HOMEHKJIAType OpPraHUYeCKHX
BEIIECTB, OCOOCHHOCTSX pPeaKLUil C UX y4aCTHEM.

CchopmupoBaHHble TakuM  00pa3oM  TEOpEeTHYECKHE 3HAHMS 3aTeM  pa3BUBAIOTCS  Ha
(aKTOJIOrMYECKOM MaTepHaje MpU PacCCMOTPEHHM KJIACCOB OPraHMYECKUX COoequHEeHuil. B cBoro
oyepesb TAKOH MOAXO[ MO3BOJIAET M IIIyOXKe M3Y4YHTh caMH Kiacchl. Tak, OCHOBHBIE MOJOXKEHHUS
TEOPUU XMMHUYECKOTO CTPOEHUSI OPraHMYECKHUX coelnHEeHn A. M. byTiiepoBa 3akperuisitoTes mpu
U3Y4YEHUH YIJIEBOJOPOJIOB (AIKAaHOB, AJIKEHOB, JMEHOB, AJKWHOB, apeHOB) M UX NPUPOIHBIX
HCTOYHUKOB (MPUPOIHOTO Ta3a, He)TH U KAMEHHOTO YIJIs), KUCIOPOACOAEPKAIIUX OPraHUYECKUX



coeuHeHU#l (cnupToB, (eHOMNa, ambAETHIOB, KapOOHOBBIX KHCIIOT, CIOKHBIX 3(HUPOB, >KUPOB
U YTJIEBOJIOB) U a30TCoJIepKAIIUX OpPraHUYeCKUX COeIMHEHU I (amMuHOB,
aAMHUHOKHCIIOT, O€JIKOB M HYKJIEMHOBBIX KHCJIOT). 3aBepIIaeT Kypc OpraHMuecKOl XUMHU  pas3zeln
«XUMHSL ¥ SKHU3HBY», T7Ie 00yJaroImuecss 3HAKOMATCS C TaKUMH BaKHBIMH B IPAKTHYECKOM U
OMOJIOTHYECKOM OTHOIICHUH BEIIECTBAMH U MaTepHallaMH, KaK IJIaCTMACChl M BOJIOKHA,
(bepMeHTBI, BATAMUHBI, TOPMOHBI U JIEKAPCTBA.

OCHOBHBIM KpHUTEpUEM OTOOpa (HaKTHUECKOTO MarepHhalia Kypca OPraHUYECKOW XUMHUU SIBIISICTCS
uaes pealv3alii  PAKTUKOOPHUCHTHPOBAHHOTO 3HAYCHHS OOBEKTOB OPraHUYeCKOW XHMHHU
(coenMHEeHUI U peaKIuil).

Wnes o Bexyieil poiau TEOPETUUECKUX 3HAHUI B Ipoliecce NMO3HAHUS MMpA BELIECTB U peakluid
CTaja OCHOBHOH M A1 KOHCTPYUpPOBaHMs Kypca oOmied xumuu. Ha ocHOBe €qUHBIX MOHSTHH,
3aKOHOB U TEOPUH XUMHUH Y CTAPUICKIACCHUKOB (hOPMUPYETCS 1IETOCTHOE IIpEJICTaBICHNE 0
XMMHUYECKOM HayKe, O XHMMHUYECKOH KapTUHE MHpa, KaK COCTaBHOM 4acTu eAMHOU
€CTECTBEHHOHAYYHOU KapTUHBI MUpa.

B kypce oOmeil xuMuu BHayale yYrayOnslOTCS U PACIIUPSIOTCS 3HAHUS, IOJy4eHHBIE
oOyJaromuMucsi U3 Kypca OCHOBHOHM IIIKOJBI, O CTPOCHHU aToMa W BEIIeCTBA HA OCHOBE
[Tepnonnueckoro 3akoHa u Ilepwommueckoirt cucremsl JI. M. MeHneneeBa, oOIMX CBOMCTBax
KJIACCOB OPTraHUYECKUX W HEOPTraHWYECKUX COCAMHEHHH (KUCIOT, OCHOBaHHH, aM(pOTEePHBIX
COCIMHCHHMI) B CBETE TEOPUHU DJIICKTPOJIUTHYECKOW nuccormanuu. Jlamee paccmaTpuBaeTcs
KJIacCU(PUKALMS XUMUYECKUX PEaKIUi B OPraHUYECKOW M HEOPraHMYECKON XWMHU. 3aBepiiaeT
KypC 3HAaKOMCTBO CTAapUICKJIACCHUKOB C IEPCHEKTUBAMU pPa3BUTUA XHUMHYECKOM HAyKu H
XUMHUYECKOTO TPOU3BOJICTBA, C MpOOJEMaMU OXpPaHbl OKpPYXKAroIeH cpeabl OT XUMHYECKOTO
3arpsi3HEHUS U MYTAMHU UX PELICHUSI.

OPI'TAHUYECKAS XUMU

HaGmronenue, mpeamnonoxenue, runore3a. [louck 3akoHoMepHOCTel. HayuHblii SKCIIEpUMEHT.
BriBos.

TeOpI/I}I CTPOCHUSA OPraHUYCCKUX CO€IUHEHUI

IIpeamer opranuyeckod xXuMuu. MecTo U 3HAYEHME OpPraHUYECKOM XMMHU B CHUCTEME
€CTECTBEHHbIX HayK. BaneHTHOCTh. XumHuueckoe cTpoeHue. (OCHOBHBIE IOJIOKEHUS TEOpUHU
CTPOEHHUS OPTaHUYECKUX COCIMHEHUH. YTIEPOIHBIN CKEIET OPraHuIECKOU
MouieKyJbl. KpaTHOCTh XMMHUecKon cBsi3u. M3omepus U U30Mephl.

er’IeBOI[OpOI[BI " UX IIPpUPOAHBIC UCTOYHUKHU

A nx aH bl [IpuponHsIii ra3, ero coctaB U NPUMEHEHUE KaK UCTOYHHUKA SHEPTUU M XMMHYECKOIO
ChIpbs. ['OMONIOrNYecKUil psiJ MPEeAeIbHbBIX YIIIEeBOJ0OPOI0B. M30Mepus 1 HOMEHKIIaTypa aJIkaHOB.
MertaH u 3TaH Kak MpeACTaBUTENH ankaHOB. CBOWCTBa (TOpeHHe, peaklny 3aMEIICHUs, TTUPOJII3,
neruapupoBanue). Ilpumenenue. KpekuHr M u3oMepusanusi ajakaHoB. AJIKMIBHBIC DPaTUKaIbIL.
MexaHu3m cBOOOTHOPaNKaIbHOTO raJIOT€HUPOBAHUS aJIKAHOB.

A 11 K € H bl. DOTWIEH KakK IpPeJCTaBUTENb alKeHOB. [loiaydeHne 3TWiIeHa B NMPOMBIIUIEHHOCTH
(merugpupoBanue 3TaHa) W B Jabopatopuu (neruaparauus sTaHosa). CBolicTBa (TopeHHe,
OpomHpoBaHUE, TUApaTanus, NoJUMepu3anus, okucieHue pactBopoM KMnO4)u mnpumeHeHue



stwiieHa.  Ilommatunes. [lponunen. CrepeoperymsipHocts  nonuMepa.  OCHOBHBIE — HOHSTHSA
XUMUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM. Peakunu nonmmepusanuu.

Jl v e 1 bI. ByTajiueHn u U30MpeH Kak MpeACTaBUTENIH IUCHOB. Peakiiuu npucoeuHeHus ¢ y4acTHeM
COTIPSIKEHHBIX JIUEHOB (6bpomupoBanue,
MOJIMMEpPU3ALUs, THAPOTAIOTeHUPOBaHUE, THApUpoBaHue). HaTypanbHbI U CHHTETUUECKUH Kaydy
Ku. Pe3una.

A 11K ¥ H bl. ALIETHJICH KaK IPEe/ICTaBUTENb aaKUHOB. [Tomydenue
aleTUIeHa KapOUJIHBIM U METaHOBBIM criocobamu. [lomyuenue kapouaa kanpuus. CBoicTBa
(ropenue, OpoMHpOBaHNE, THAPATALHS, TPUMEPU3ALHS) U IPUMECHEHHE alleTHIICHA.

A p e H bl. beH3011 KaK IpeICTaBUTEIb
apeHoB. CoBpeMeHHbIE NPe/ICTaBlIeHHs 0 cTpoeHnH OeH3oia. CBoiicTBa O6eH30a (ropeHue, HUTPOB
aHue, OpOMUPOBAHKE) U €r0 IPUMEHEHHE.

He ¢15b 1 cmio ¢ o 051 ee miep ep ab otk u. CoctaB HepTu. [lepepaborka HEPTH: TEperoHka u
KPEKUHT. PUPOPMHUHT HU3KOCOPTHBIX HePTenpoayKTOB. [IoHATHE 00 OKTAaHOBOM YHCIIC.

Kchopoz[coL[epxcamHe OpraHu4YCCKHUC COCANHCHUA

C o wup T bl. MEeTaHON M 3TAaHOJ KakK MPEICTABUTENM IPEJEIbHbIX OJHOATOMHBIX CIHUPTOB.
CaoiicTBa 3TaHona (ropeHue, OKUCIEHUE B anbiaerui, neruapartauus). Iloaydenue (OpoxeHuem
[JIIOKO3bl M TUApATAlUEil ATHIIEHA) U NMPUMEHEHHE 3TaHOJIA. DTUJICHIJIMKOIb. [ IHIepuH Kak erie
OJIUH IIPEJICTABUTEIb MHOIOATOMHBIX CIUPTOB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIUPTHI.

@ e H o 1. [Tonnyuenue denona u3 kameHHoro yris. KameHHbIiH

YIOJIb ¥ €r0 UCIONIb30BaHne. KoKkCcoBaHME KaMEHHOIO YIUIsl, BA)KHEHUIIINE ITPOTYKThI KOKCOXUMUYEC
KOT'0 NMPOU3BOICTBA. B3auMHoOe BiIMsIHUE aTOMOB B MOJIEKyJie (peHOIa (B3auMo/ieicTBruE ¢ OPOMHOIM
BOJION U TUApoKcuoM HaTpus). [lonyuenue u npumenenue gexoa.

Anp A €T U NI Bl d)opMam,nean " aluCTaJIbACTU A KaK MPEACTABUTCIIN aJIbJACTU/I0B. ITonsarue o xeT
oHax. CBoiicTBa (peakiysi OKUCIEHUs B  KHUCIOTY U  BOCCTAaHOBJEHHUS B CHHUPT, peaKIys
noJIuKoHAeHcauuu  dopmanpaeruga ¢ (enonom). Ilomydenue (OKUCIEHHEM CHUPTOB) H
pUMEHEHHE dopmanbaeruia u areTanbaeruaa. denonopopmabieruHbe
TTacTMacChl. TepMOIIaCTUYHOCTh U TEPMOPEAKTUBHOCTb.

KapOGoHOBBI €K HCIOTBl. YKCYCHasi KUCIIOTa KaK IIPEICTaBUTEIb IIpeeabHBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX KUCIOT. CBOICTBA YKCYCHOM  KHCIOTHI  (B3aMMOJAEWCTBHE  C
MeTaJulaMH, OKCHJJaMHM METAJJIOB, THAPOKCHAMHU METAJJIOB M COJISIMU; peakius 3TepuduKanun).
[IpuMeHeHne yKCYCHOM KHACIIOTBI.

CnoxHbreddupsl uXup bl. CiioxkHbIE 3QUPBI KaK MPOAYKTHl B3aUMOECHCTBHS KHCIOT CO
CIIUPTaMHU. 3HaueHue CJIOXKHBIX
3(¢UpOB B MPUPOJE U KU3HU uesoBeka. OTeNbHbIe PEACTaBUTEIN KUCIOT HHOTO CTPOEHUS: OJIEMH
OBas, JINHOJIEBAsI, TMHOJIEHOBAsA, aKpPUJIOBas, II1aBeieBasi, 0EH30MHas.

Kuper kak cioxHble 2QUPH TIHIEPUHA € SKHUPHBIX KapOOHOBBIX KUCIOT. PacTurensubie u
YKUBOTHBIE JKUPBI, ux COCTaB.
I'maponns umm ombiieHUE )XUPOoB. Mbiia. Cuaternyeckue Morormue cpeactsa (CMC). [IpumeHerue
JKUPOB. 3aMEHa KUPOB B TEXHUKE HEMHUILIEBBIM ChIPbEM.



Y rueso bl [lorstue o0 yrneBonax. I'roko3a kak npeacTaBUTeNb MOHOcaxapuaoB. [lonstue o
JBOMCTBEHHON (YHKIIMH OpPraHMYECKOro COCAMHEHHs Ha TpUMEpe CBONCTB TJIOKO3BI Kak
aIbJIernla Y MHOTOaTOMHOTO CIIUPTAa — ajJbAECTUAOCHUpPTa. bpokeHue Moko3pl. 3Ha4eHHE U
IIPUMEHEHHUE III0K03bl. DPYyKTO3a KaK H30MEP IIFOKO3BI.

Caxapo3a Kak npe/ICTaBuTellb aucaxapuioB. [Ipon3BoacTBO caxapa.

KpaxMan u wnemmosno3a Kak IpeACTaBUTENU nonucaxapunoB. CpaBHEHHE HMX CBOWCTB U
Ouosiornyeckas posb. [IpumeHenne 3Tux nojaucaxapuaos.

A3oTconepikalie OpraHn4eckiue CoeAMHEHNS

AwmuH bI.  MeTHJIaMHH Kak TpPEACTAaBUTENb alM(paTHUECKUX aMUHOB W aAHWIMH — Kak
apomaTn4eckux. OCHOBHOCTb aMUHOB B CPaBHEHUM C OCHOBHBIMM CBOMCTBAMM aMMHUaKa. AHWINH
U €ro CBOWCTBa (B3aMMOJEHCTBHE C COJIIHOM KUCIOTOM M OpoMHOM BOJOM). BzaumHoe BiusiHUE
aTOMOB B MOJIEKYJIaX OPraHMYECKHUX COCIMHEHUI Ha npuMmepe aHwiMHA. [loydeHne aHmnnHa 1o
peakuuu H. H. 3ununa. Ilpumenenue anmivHa.

AMUHOKMUCIIOTBL [ IMINH 1 aTaHUH KaK MPeICTaBUTEIH HPUPOIHBIX AMHHOKHCIIOT.
CBoiicTBa aMHUHOKHUCIOT KaK aM(OTEPHBIX OPraHMYECKUX COCIUHEHUH (B3aMMOICUCTBHE C
iesI09aMu u kuciaoramu). OCOOEHHOCTH TMCCOLMALIMN AMUHOKHCIIOT B BOJHBIX PacTBOPax.
bunonspusie nousl. O6pazoBaHKUe NOJIUIENTHI0B. AMUHOKAIIPOHOBAs KMCIO0Ta KaK MpeACTaBUTENb
CHHTETHYECKUX

aMHUHOKHCIOT. [IOHATHE O CHHTETHYECKHX BOJIOKHAX HA IMPUMEpE KarnpoHa. AMUHOKHCIIOTHI B IPUP
oJie, X OMoornyeckast poib. HezameHMMbIe aMUHOKHCIIOTHI.

be nk u. benku kak nmonunentuabl. CTpykTypa 06emkoBbIX Mosekya. CBoiicTBa OelkoB (ropeHue,
TUIPOJIN3, IBETHBIE peakiuu). buonornueckas poib OenKkoB.

HykneunoBb €KHucCIIoTBbl. HykienHoBble KUCIOTH Kak MONUHYKIEOTUAbl. CTpoeHue
nykneoruaa. PHK u JIHK B cpaBHenun. X ponp B XpaHEeHHMH W Iepefadye HaCJIE€ICTBEHHOU
uHpopmanuu. [lonarue o reHHON MH)KEHEPUH U OMOTEXHOIOTHH.

I" enernue cka s CBSI3b MEXKY KJIa C C aMH OPTaHM Y€ CKU X CO € 1 U H € H U i. [loHsTue o rener
AYECKOM CBSI3U U TEHETUYECKUX PsAJIax.

XUMHUS U KU3Hb

[ImactMacel 1 B OJIOKH a. [lonuMepusanuss ¥ NOJMKOHAEHCAIMS Kak CIOCOOBI IOJIy4EHUs
CUHTETUYECKUX BBICOKOMOJIEKYJISIPHBIX COCIMHECHU. ITonyyenune HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIDHBIX ~COEAMHEHMM XHMMHUYECKOM MoauduKanued MNpupogHBIX MOJIUMEPOB.
CrpoeHne noaumMepoB: JIMHEWHOE, TPOCTPAHCTBEHHOE, CETYATOE.

IlonssiTue o0 muIacTMaccax. TepMOHJ'IaCTI/ILIHBIC U TCPMOPCAKTUBHBLIC TTOJIUMCPHI. OT,I[CJ'H:HLIC
NpeACTaBUTCIIM CHUHTCTUYCCKUX W HCKYCCTBCHHBIX ITOJIMMCPOB! (beHOHO(i)OpMaHB)IeFI/I)IHLIe
CMO/JIbI, IMTOJIUBUHHUIIXJIOPUI, TC(I)J'IOH, EeJUTYJIOUA.

[TonsiTe 0 XMMHMYECKUX BOJIOKHAaX. HaTypanbHble, CHHTETUYECKHE U HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus u oTenbHble MPEACTaBUTEIN XUMUYECKUX BOJIOKOH: alleTaTHOE (TpUalleTaTHBIN
II€JIK) U BUCKO3HOE, BUHUJIXJIOPUIHOE (XJIOPUH ), TOJUHUTPUIBLHOE (HUTPOH),

MOJIMaMHUIHOE (KalpoH, HalJIoH), noauddupHoe (JaBcaH).



@ e pm™eHT bl DepMeHTH Kak OMOJIOTHYECKHE KaTaln3aTopsl 6eakoBoi npupoasl. [Tonarue o pH
cpensl. OCOOGHHOCTH CTPOEHHUSI U CBOMCTB (CENEKTHMBHOCTH U 3(PPEKTUBHOCTH, 3aBUCHMOCTH
neicTBus oT Temneparypbl U pH cpensl pacTBopa) GEepMEHTOB IO CPAaBHEHUIO C HEOPTaHUYECKUMU
Karanuzaropamu. Poiib (epMEHTOB B )KU3HEACATEIBHOCTH )KUBBIX OPIaHU3MOB U IPOU3BOJICTBE.

B u T a M Hu H BI. ITonsarue 0 BUTaMHUHAaX. Bunnl BUTAaMUHHOU
HenoctarouHocTH. Knaccudukanus BuraMmuaoB. Butamun C Kak peACcTaBUTENb BOJIOPACTBOPUMBI

X BUTAMMHOB U BUTAMHH A Kak MMpEACTAaBUTCIIb ) KUPOPACTBOPUMBIX BUTAMHUHOB.

T'o P MO H BL ITonstue o TOpMOHax Kak OMOJIOIHYECKN aKTHBHBIX BEIICCTBAX, BBIITOJIHAIOIINX

SHIOKPUHHYIO PeryisuuLo
KU3HECATSIILHOCTH OPTraHN3MOB. BaskHelIe CBOWCTBAa TOPMOHOB: BBICOKAsE  (DM3HOJIOTHYECKAS
AKTHUBHOCTb, JIMCTaHLIMUOHHOE NEUCTBHUE,

ObICTpOE paspyiieHue B TKaHsAX. OTAeNbHBIC IPEJACTABUTEIN TOPMOHOB: UHCYJIMH H  aJpEHAJIHH.
[Ipodunaktuka caxapunoro nuadeta. [lIoHSATHE O CTEPOMAHBIX TOPMOHAX Ha MPUMEpPE IMOJIOBBIX
TOPMOHOB.

Jlek apcTBa. JlekapcTBeHHAss XUMUS: OT ATPOXUMHUH U papMaKOTEpariui 10 XHUMHUOTEPAIHU.
AntnOnMoTMKM W aucOakTepmo3. Hapkortuueckue BemecTBa. Hapkomanusi, O6opbba ¢ Hell u
npoduIaKkTHKa.

Pemenue 3 a Jia 9 110 OpraHnu4e CK oM xumu u. Pemenue 3aa4 Ha BBIBO/J (1)OpMy.]'IbI OpPraHu4YCCKux
BCIHICCTB 110 MPOAYKTaM CropaHuss 1 MaCCOBBIM JI0JIAM 3JICMCHTOB.

Jdemoncrpauuu. [1nasienue, o0yriamBaHue U TOPEHUE OPraHUYECKUX BEIIeCTB. MoJenn MOJIEKYI
MPEACTaBUTENECH pa3IUYHbIX KJIACCOB OPraHMYECKUX COEIMHEHMU. ['opeHne MeraHa, STUJIeHa,
anermwieHa. OTHOIIEHHE METaHa, YTHUJICHA, alleTUIeHa U OEH30J1a K pacTBOpaM MepMaHraHaTa KaJus
u Opomuoit Bome. IlomydyeHuwe »STuieHa peaklMel Jeruaparaldy 3TaHOoJa, alleTUIeHa —
TUAPOIN30M KapOuja kajbliusa. PasznmokeHue kaydyka MpU HarpeBaHHWH, UCIBITAaHUE MPOJYKTOB
pasnoxkeHus Ha HemnpenaeiabHocTh. Komnmekmus oOpa3noB HedTH U HePTENPOAYKTOB, KAMEHHOTO
yIiis ¥ TPOAYKTOB KOKCOXMMHYECKOTO TMpou3BojcTBAa. OKHUCIECHHWE CNHUpPTa B  aJbICTH/I.
KauecTBeHHBIC peakinu Ha MHOTOAaTOMHBIE CIUPTHL. PacTBOpUMOCTH (eHoa B BOJE IPU OOBIYHON
TeMmriepatype W Tpu HarpeBaHuu. KadecTBeHHble peakiuu Ha ¢enos. Peakuust «cepedpstHOTO
3epKaia» albJEeruI0B U INIOKO03bl. OKHUCIIEHHE adbJETH/I0B U TJIFOKO3bI B KHUCIOTY C  IOMOIIBIO
ruapokcuaa Meau (II). KauectBennast peakums Ha kpaxmain. Kosekiusi 3(QUpHBIX Macell.
Konnexkuus minactMace u uzaenuid u3 Hux. Kosiekuust HCKyCCTBEHHBIX BOJIOKOH M U3JEIHIN U3 HUX.
B3aumMoseiicTBre aMmmMuaka U aHWIMHA C COJISTHOM KUCIOTOM. Peakiusi aHuimmHa ¢ OpOMHON BOJOM.
JlokazaTenbCcTBO HalMWuusl (PYHKIIMOHAIBHBIX TPYII B paCTBOPaX aMHUHOKHCIOT. PacTBopeHue u
ocaxkenne OenkoB. L[BerHwie peakumu OenkoB. ['opeHHMe NTUYBETO Tepa W MIEPCTSIHOM HUTH.
Mogens MOJIEKYJIbI JIHK. [Tepexonpr: ATAHOJI — 3TUJIEH — JTUJIEHIJIMKOJIb —
stunenriukonat meau (11); ata- HOJI — 3TaHAJIb —
sTaHoBas kucioTa. Kowekuus miactMace, CHHTETUYECKUX BOJIOKOH M M3JIeNNid U3 HUX. Pa3noxeH
ve TIepoKCHa BOJOpOia Karana3zoil celporo Msca u ceiporo kaprodens. Komnekmus CMC,
conepkamux sH3UMbI. Wcnbitanue cpensl pactBopa CMC unaukaropHoit 6ymaroit. Kosmnexnus
BUTaMUHHBIX TIpemapaToB. McnbiTaHne cpeibl pacTBOpa acKOPOMHOBOW KHCIOTHI WHIMKATOPHOU
Oymaroii. MicipITanre anTeuyHoro mpenapara MHCYJIuHa Ha OCJIOK.

JlabopaTopHbIie onbIThI. 113roToBIeHNE MOAEIENH MOJIEKYJI OPraHUYECKUX COEIMHEHUM.
O3HakoMJIeHHE ¢ KOJUIEKIIMEeH 00pa3loB HEPTHU, KAMEHHOTO YIVIs M MPOIYKTOB HUX MepepaboTKu.
OO6HapyxeHre B KepOCHHE HEMPEACIbHBIX COeTMHeHHN. O3HAKOMIICHHE C KOJUICKITUEH KaydyKOB U
oOpasuamMu u3fgenuil U3 pe3uHbl. PacTBopeHue rmuliepuHa B BOJE W B3aUMOJIECTBHE C
TUAPOKCHUIOM Meu (I1). CaoiicTBa YKCYCHOM KHCIIOTBI, oOrurne co



CBOMCTBAaMM MUHEPAJIBHBIX KUCIOT. J[0Ka3aTeIbCTBO HEMPEAEIBHOIO XapaKTepa JKUAKOTO KUpa.
B3aumopeiictBue mmoko3bl U caxaposbl ¢ rujapokcunom menu (II). KauectBenHas peakuust Ha
kpaxmasl. O3HaKOMJICHME C KOJUIEKIMEH IUIacTMacc M M3Aeauid u3 Hux. (O3HakoMIICHHE C
KOJUIEKIIMEH MCKYCCTBEHHBIX BOJIOKOH M u3Jlenuil u3 HuX. PacTtBopeHune O€lIKkoB B BOJE.
OO0Hapy:xeHue 0enkoB B Mojoke. O3HaKOMJIEHHE C KOJUIEKLMEH CHHTETUYECKUX BOJIOKOH U
n3nenuit u3 Hux. O3nHakomiieHue ¢ koutekuuen CMC, conepskamux sH3UMBL. VcnbiTanue cpessl
pactBopa CMC unaukatopHoii Oymaroil. O3HaKOMIICHHE C KOJIJICKIIMEH BUTaMHHOB. VcribTanue
Cpelbl pacTBOpa aCKOPOMHOBOM KUCIIOTHI MHANKATOPHOU OyMarowu.

IIpakTuueckass padora Ne 1.Pemenue SKcrepUMEHTATbHBIX 3a7a4d HA  WACHTHU(PHUKAIHIIO
OpPraHUYECKUX COCAMHECHUN.

IIpakTnyeckas padora Ne 2. Pacrio3HaBaHue MIacTMAacC U BOJIOKOH.
OBIIAA XUMUA
Ilepuoanyeckuii 3aKOH U CTPOECHHE aTOMA

Otxkpsitue /.

N. MenneneeBwim [lepuoaudeck oro 3 akona. [IepBbie TOMBITKH KJIaCCU(UKAITUN XUMHUYCCKUX
3JIEMEHTOB. BaykHelIMe MOHATUSA XUMUU: aTOM, OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJISIPHAsE MacChl.
Otkpeitie  JI. WM. MenneneeBbiM Ilepuoguueckoro 3akona. Ilepuonuueckuii 3akoH B
dbopmymmposke /. 1. Menneneesa.

Ilepuonuueckas cucrema JI. 1. Menneneena. [lepuoauueckas cucrema JI. M. MenpaeneeBa kak
rpaduueckoe otoopakenue Ilepuoamueckoro 3akona. Pazimuanbie BapuanTsl [leproamaeckoit
cucteMsl. [lepuoast u rpynnel. 3Hauenue [leprnoanueckoro 3akoHa u [lepuoinueckoi CUCTEMBI.

Crtpo enue atom a. AToM —

cioxHast yactura. OTKPBITHE YIEMEHTAPHBIX YaCTHII U CTPOSHUS aTroMa. SIIpo aroma: MpOTOHBl |
HelTpoHsl. M30Tomel. 30TOMBI BOOpOAa. DAEKTPOHBL. DIEKTPOHHAS 000J0YKa. DHEPTreTHUECKHIA
ypoBeHb.  OpOwurtanu: S u p-. dOpOutanu. Pacnipeiesienne  3JCKTPOHOB 10 SHEPTETHUECKUM
YPOBHSIM U OpOHTaNsM. OIEKTPOHHbIE KOHPUTYpAallMM aTOMOB XUMHYECKHX DSJEMEHTOB.
BaneHTHBIC BO3MOKHOCTH aTOMOB XUMHYECKHX JIEMEHTOB.

[Tepuro muve ckuii 3 ak OH U CTP 0 eHUe aroM a. COBpEMEHHOE MOHATHE XMMHYECKOTO JJIEMEHTA.
CoBpemennast popmynupoBka  Ileproandeckoro 3aKOHa. [lpyurHa  TEPHOAWYHOCTH
B U3MEHEHHUH CBOMCTB XHMMHUUYECKUX dieMeHTOB. OcoOEHHOCTH 3amoiaHEHUs OHCPICTUYCCKUX
YPOBHEH B JJIEKTPOHHBIX O0OJIOYKAX aTOMOB TEPEXOHBIX JJIEMEHTOB. DIIEKTPOHHBIE CEMEHCTBa
3JIEMEHTOB: S- U p-3ieMeHThI; d 1 fameMeHThI.

Crpoenue BemiecTBa

K 0B a neHTHa g XuMu4e cka 5 cBs3 b. [loHATHE 0 KOBaneHTHOU cBs3u. OOIIas 3JIeKTpOHHAs Tapa.
Kparnocts KOBAQJIEHTHOU CBSI3H. DneKkTpooTpuIaTENbHOCT. [IepekpriBanne 3JIEeK
TPOHHBIX OpOUTaNeH, MU- U cUurMacBs3u. KoBajeHTHas noisgpHas 1 KOBaJleHTHast HEMOJISIpHAs
XxumMHuueckue cBsizu. OOMEHHBIH M TOHOPHO-AaKLENITOPHBIM MeXaHU3Mbl 00pa30BaHMs KOBaJIEHTHOU
CBS3U. BemecrtBa MOJIEKYJIIPHOT O u HEMOJIEKYJIIPHOTO CTPOEHHU. 3aKoH
IIOCTOSTHCTBA COCTaBa JJIsl BEUIECTB MOJIEKYJIIPHOTO CTPOEHHUS.

NMoHHassxuMuueckascss3b. Karnons! u anHnonsl. MloHHas cBs3b U ee cBoiicTBa. MoHHas
CBSI3b KakK KpalHHUN ciry4an



KOBAJICHTHOM HOHHpHOﬁ CBA3U. CDOpMy.HBHa}I CAHMHHUIIa BEIICCTBA. OTHOCHUTEIILHOCTD JACJIICHUA
XUMHUYECKHUX CBSI3EH HA TUIIHI.

Mertanmnudeckass XuUMHUYeckas CBsi3b. OOmue Qu3udeckue CBOMCTBA METAJIOB. 3aBUCUMOCTD
ANEKTPONPOBOIHOCTH METANIOB OT TemrepaTypsl. CruiaBbl. UepHbIe U IIBETHBIE CILIABHI.

Arp eratHble C O CTOSHHs B emie CTB a. ['a3pl. 3akoH ABoraapo A ra3zoB. MoOJSpHBIA 00beM
ra3000pa3HbIX BeHlecTB (pH H. y.). XKuakocTu.

Bo nop o nHa s xumuue cka s cBsi3 b. BomopoaHast cBsi3b Kak 0COOBIN Cilydail MEKMOJIEKYISIPHOTO
B3aUMOJICVCTBHUS. Mexanusm ee 00pa3oBaHus U BIUSHUE Ha CBOMCTBA BEIIECTB (Ha MpUMepe
Bozbl). Mcrionb30Banue BOAbI B OBITY U Ha MPOU3BOACTBE. BHyTprUMOIeKyIsipHas BOJOPOIHAS CBS3
b U ee OnoJioruueckas poJb.

T unel KpucTa JuIM4ecKux p emiero K. Kpucrajumueckas pemerka. oHHBIE, MeTalNIMYeCcKue,
aTOMHBIE M MOJIEKYJISIPHbIE KPUCTAJUIMYECKHE PELIeTKH. AoTponus. AMopdHbIE BElecTBa, UX
OTJINYUTEIbHBIE CBOKCTBA.

YUucTtreieBe nmecrBanmcmMecCu. CMecH 1 XUMHYECKHE COCIUHCHU. I'omorennsie u reTepore
HHBbIE cMecu. MaccoBasi 1 0O0beMHast JOJTM KOMIIOHEHTOB B cMecu. MaccoBasi 0yl MPUMECEH.
Pemrenue 3amau Ha maccoByto foto npumMeceid. Kimaccudukaius BemecTB no CTeneHu UX YUCTOTHI.

HucnepcHblecHcTe M bl [loHATHE TUCTIEPCHON CUCTEMBI. JucnepcHas daza u
JUCIIEPCUOHHAS cpena. Knaccugukanus
aucnepcHbIX cucteM. Kommoninele ucnepcHble CUCTEMBbL. 3011 U T'elid. 3HaYeHHe  JIUCIIEPCHBIX
CUCTEM B IIPUPOJIE U )KU3HU YEIIOBEKA.

3JI€KTpO.HI/ITI/I‘ICCKa$I Jucconuanmsa

P ac T B O p Bl. PacTBOPHI Kak TOMOTEHHBIE CHUCTEMBI, COCTOSIINE M3 YACTHUI[ PACTBOPHUTEIS,
pacTBOPEHHOTO BEIIeCTBA M TMPOAYKTOB UX B3auMoOAeicTBus. PacTBopeHne kak (U3UKO-
XUMHUYECKUM mporiecc. MaccoBasi 7071 paCTBOPEHHOTO BeIIeCTBA. THMBI pacTBOpPOB. MomsipHas
KOHIIEHTpalus BelecTBa. MUHepaibHbIE BOJIBI.

T e opust 3 JIeKTp 0 JIUTUYE CK O¥ JKC C OIUAIIU H.

DAEKTPOIUTHI U HEINEKTPONUTHI. CTETIeHb NEKTPOIUTHYECKON aucconuanuu. CuibHbIE U cliadbie
AJCKTPOJUTHI.  YpaBHEHHUS  DIJCKTPOJUTUYECKON  JUCCOIMAIMU. MeXaHu3M  JTUCCOIUAIUH.
Crynenyaras auccounanusi. BonopoiHbli mokasaresb.

K # ¢ 110 T BI B cBETE TEOPUU DIEKTPOIUTHUECKOHN TUCCOLMALINN. Ob6ume CBOICTBa
HEOPraHMYECKUX M OPraHUYECKHUX KHCJIOT. Y CIOBUS TEUEHUs peakUui MEeXIy AJIEKTPOJIUTaMU J10
koH1a. Crenuduueckue cBoiCTBa a30THOM, KOHIIEHTPUPOBAHHON CEPHON M MypaBbUHOM KUCIIOT.

O CcHOBaHM A B CBETE TEOPUHU INEKTPOIUTUIYECKON AUCCOLMAIINY, UX KIacCUPUKAII U 00IIne
CBOMCTBAa. AMUHBI KaK OpraHU4eCcKue OCHOBAaHMSI. CpaBHeHMe CBOMCTB aMMHaKa,
METUJIAaMUHA U aHUJIMHA.

C 0o 1 m B CBETC TEOPUHU IIIEKTPOIUTHUECCKOW UCCOIMAIIMU, WX Kiaccuukanus u oOrme
cBoiicTBa. Conu KHUCIIBIC u
ocHOBHBIe. COJM OpraHNYecKuX KUCIOT. Mbitall. DIeKTpOXUMHUYECKUHN Psijl HAIPSDKSCHUI
METAJUIOB U €T0 UCIOJIb30BAHKE JIJISl XapaKTEPUCTUKHA BOCCTAHOBUTEIBHBIX CBOMCTB METAJLIOB.



I'ma p onwu 3. Conyyan ruaponusa coseil. Peakuus cpenst (pH) B pacTBopax IMIpOUM3YIOIINAXCS
cosieil. ' uaponmn3 opraHu4eckux Be LIECTB, €r0 3HAUCHUE.

XUMHYECKUE PEAKIUU

K na ¢ cudukanus xumuue ckux p eakuu . Peaknuu, naymue 0e3 W3MEHEHHsI COCTaBa BEILECTB.
Knaccugukanus no 4yuciay ¥ COCTaBy pearupyroliux BELIECTB M MPOIYKTOB peakuuu. Peakunun
pas3NoKeHusi, COCIMHEHUS, 3aMelleHUuss H oOMeHa B HEOPraHMYeCKOW XUMHHU. Peakiuu
IIPUCOCAVHEHHNS, OTILEIUICHUS, 3aMEIICHUS] U HM30MEPU3alMu B OpPraHu4eckod xumuu. Peaknuu
MOJIMMEPU3ALMY KAK YACTHBIN CIy4all PeakL Ui MPUCOCIUHECHMUS.

T emmoB oif » ¢ ¢ eKT XuUMHUUE CKUX P €aKId M. DK30- W DHIOTEPMHYECKUE PEaKIUH.
TepmoxuMuueckue ypaBHeHus. Pacuer kojaudyecTBa TEIIOTHI 10 TEPMOXUMUYECKUM YPaBHEHUSIM.

Ck op 0 CTh XUMHYE CKUX P €akuu i. [loHATHE 0 CKOPOCTH XMMHUYECKHUX PEAKLUi, aHAJIUTUYECKOE
BBIPAKEHUE. 3aBHUCHUMOCTb CKOPOCTHM PEAKLUUM OT KOHLIEHTpAlUM, [ABJICHMS, TEMIIEpaTyphl,
MPUPOJABl PEarupyrolux BELIECTB, IUIOIAAM HX CONPUKOCHOBEHUS. 3aKOH JACHCTBYIOLIMX
Macc. Pemienue 3a1a4 Ha XUMHUYECKYIO KUHETHKY.

K aTanu3. Karanuzaropsl. Karanus. ['oMmoreHHbIN U reTeporeHHbIi karanu3. [Ipumepst
KaTAIUTUYECKUX IIPOLIECCOB B
MIPOMBIIIIJICHHOCTH, TEXHUKE, ObITY. DepMEHTHI U UX OTINYHSI OT HEOPTaHUYECKUX KaTaau3aTOpPOB.
[TpumeHeHne KaTaau3aTopoB u (HepMEHTOB.

XuMuueckoepaBHOBeEcue OOparuMmbie U HEOOpaTUMbIE PEaKIIUU. XUMUYECKOE
paBHOBECHE U CHOCOOBI €ro CMEIEHUs Ha MNpUMepe IMoiydeHHs amMmMmuaka. CUHTE3 aMMHaka B
npoMbIIeHHOCTH. [loHsATHE 00 ONTUMANbHBIX YCIOBHUSIX MPOBEACHUS TEXHOJIOTUYECKOTO
npotrecca.

OKHC JINTEIIHHO-B O C CT aHOBUTE JIbHBIE IMPOLCCCHhI. OKHCIUTETEHO-BOCCTAHOBUTEILHBIC peaKkuuu.
Oxkucnurenb W BoccTaHOBHTEIb. OKHCICHHME M BoccTaHoBjieHHE. (CoCTaBJICHHE ypaBHeHI/Iﬁ
OKHCIIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MCTO/JI0OM JJICKTPOHHOT' O OanaHca.

O O1mIre cBOMCTBA METAJUIOB. XUMUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEIIEH.
BzaumoneiictBue METaJJIOB C HEMETallllaMHu, BOJOM, KHUCJIOTaMU U
pacTtBOopamu coiieil. MeTtamiorepmusi.

K opp o 3us Mer a JUIOB Kak OKHCJIMTEIBHOBOCCTAHOBUTEIBHBIN Mporiecc. CTOCOObI 3allUThI
METaJIJIOB OT KOPPO3HHU.

O Omme CBOWCTB a HEMET a 0 B. XHMMHUYECKHE CBOMCTBA HEMETAJJIOB KAaK OKHCIUTEIEH.
B3aumogeiicTBue ¢ MeTamiaMu, BOAOPOAOM U APYrUMH HeMmeTaiaMu. CBOMCTBAa HEMETAIIJIOB KAk
BOCCTaHOBI/ITeJ'IeI\/'I. BBaHMOHeﬁCTBHe C HpOCTI)IMI/I nu CJIIOKHBIMHU BCIIICCTBAMMU -
okucnureasiMu. OO0IIast XapaKTepUCTHKA TaJOTEHOB.

3J'ICKTp O JIH1 3. O6H_II/IC CITIOCOOBI MMOJIY4YCHHA MCTAJIJIOB U HEMCTAJIJIOB. 9HeKTp0J'IPI3 pacTBOpOB U
paciijiaBoB SJICKTPOJUTOB Ha nmpumepe XJopuaa HaTpus. 3J'ICKTpOJ]I/ITI/I‘-ICCKOe
IMOJIYYCHHUEC AJIFOMUHUS. HpaKTI/I‘—IeCKOC 3HA4YCHHC
OJICKTPOJIM3A. ["anpBaHOILIACTHKA U TaJIbBAHOCTETHS.

3 a kK 1 ©w 94 e H wu e llepcnexktuBsl pa3BUTUS XUMHUYECKOW  HAYKH
1 XUMUYECKOTO MTPOU3BOACTBA. XUMUS U MTPoOIeMa OXpaHbl OKPYKAIOIIEH CPEeIbI.



Jemoncrpanun. Pazmuunsie gopmer [lepuonnueckoit cucremsr [I. WM. MennpeneeBa. Mopenb
KPUCTAUTMYECKON pemeTku xjgopuaa Hatpus. OOpas3ibl MUHEPAIOB ¢ MOHHOW KPUCTAJITUHYECKOM
pElIeTKOM: KaJubluTa, raiuta. Moaenu KpUCTaJUIMYECKUX PEHIeTOK «CYXOoro Jblaa» (Wid uona),
anMasa, rpadura (wim kBapia). Mojenb MOJSIpHOTO oObeMa ra3oB. Tpu arperatHbIX COCTOSHUS
BoJbl. OOpa3ipl pa3MYHBIX JUCHEPCHBIX CHUCTEM: 3MYJIbCHUM, CYCIIEH3WH, adpo30Jied, rene u
30I1€eH. Koarymnsus. Cunepesuc. D¢ ekt Tunnans.
HcnbiTanue pacTBOPOB AJIEKTPOJIUTOB U HEAIEKTPOIUTOB HA MPEIMET JUCCOLMALMU. 3aBUCUMOCTh
CTENEHHU DJIEKTPOJUTHUYECKON JUCCOLMALMU YKCYCHOM KHCIOTBI OT pa30aBlIeHUs pacTBOpa.
[Ipumepsl peakuuii HOHHOTO OOMEHa, HMAYIIUX C O00pa30BaHUEM OCaJKa, ra3a WM BOJBI.
XUMUYECKHE CBOWCTBA KHCIIOT: B3aUMOJICHCTBHE C METaNIaMH, OCHOBHBIMH U aM(pOTEPHBIMH
OKCHJIaMH, OCHOBAaHMUAMHU (IeIoYaMU W HEpPacTBOPHUMBIMU B BOJIE), cOsIMH. B3anmonelictBue
a30THOM KHUCJIOTBHI ¢ Menpto. OOyriuBaHHE KOHLEHTPUPOBAHHON CEPHOM KHUCIOTOM Caxapo3bl.
XHUMHMUYECKUE CBOWCTBA WICJIOYEH: peakuus HEWTpalu3alvy, B3aUMOJCHCTBHE C KHCIOTHBIMU
OKCHJIaMH, COJIIMU. PasnokeHue HEpacTBOPUMBIX B BOJE OCHOBAaHMM IIpU HarpeBaHUU.

XumMudueckue CBOICTBa coJIeii: B3aMMOJICHCTBHE c
MeTaJUIaMH, KUCIOTaMH, IIEJI0YaMu, C IPYTUMH coiisiMu. [ uaponus kapouma kanbius. M3ydyenue
pH pacTBOpOB TUAPOIU3YIOIINXCS COJIeH:
KapOOHATOB IIEJIOYHBIX METAJIJIOB, XJIOPU/IA U alleTaTa aMMOHUs. DK30TEPMHUUECKUE u

SHAOTEPMHUUYECKUE XUMUUYECKUE PEeaKINK. TerIoBbIe sIBICHUS MIPU PACTBOPEHUU CEPHOM KUCIOTHI U
aMMHAYHON CENMUTPBL. 3aBUCUMOCTH CKOPOCTH pEaKIMU OT NPHUPOAbl BEIIECTB Ha MpPUMEpE
B3aMMO/JICHCTBUS PACTBOPOB PA3IUYHBIX KHCIOT OJIMHAKOBOM KOHILIEHTPALlMU C OJAMHAKOBBIMHU
KycoukaMu (TpaHyjiaMH) LIMHKA W OJMHAKOBBIX KYCOUKOB Pa3HbIX METAUIOB (MarHus, IMHKA,
JKelle3a) € PAcTBOPOM COJISIHOM KHUCIOTHL. B3ammoneicTBUE pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopamMu THOCYJIb(haTa HATPUS PA3INIHON KOHIICHTPAIMHM U TeMIIepaTypbl. MOJIeNb KHUIISIIEro
ciost. Pasnokenue mepokcuaa BOIOPOa ¢ MOMOIIBI0 Heopranndeckux karanuzatopos (FeCl2, Kl)
U TIPUPOJTHBIX OOBEKTOB, COACpXAIUX KaTanmazy (ceipoe Msico, kaprtodens). IIpocreitmme
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE PEAKIMU: B3aUMOJICUCTBUE IIMHKA C COJSHOW KHUCIOTOM U
xeneza ¢ cyiabparom meau (II). Moxmens snexrponusepa. Mojenb 37IEKTPOJM3HONW BaHHBI IS
MOJIyYEHUS ATFOMUHHUSL.

JIaﬁopaTopHLIe OIIBITHI. OnpeneneHI/Ie THIIA KpHCT&J’IJ’IH‘IGCKOﬁ peHICTKU BCIICCTBA U OIIMCAHUC
ero cBoMcTB. O3HAKOMJICHHE C JAUCTICPCHBIMH CUCTEMAaMU.

Peaxiuu, uaymme ¢ oOpa3zoBaHHeM 0cajka, ra3a Wiu BoAbl. B3auMoeicTBUE COMSTHOM KHCIOTBI C
koM, okcuaoMm menu (II), rugpoxcumom menu (II), xkapOonaTom kanbius. B3aummopeiicTue
pacTtBopa THJIPOKCHIA HaTpus c COJISTHOM KHUCJIOTOM B MIPUCYTCTBUU
dbenondranenna, ¢ pactBopom xiopuaa sxenesa (111), ¢ pactBopom comu AITIOMUHHUSL.
B3aumoneiictBue pactBopa cyibdara meau (II) ¢ »xeme3om, M3BECTKOBOM BOAOH, pacTBOPOM
xjopuaa kaneiud. [lonyuenue rugpokapOoHaTa Kaublids B3aMMOJICHCTBHEM M3BECTKOBON BOJIBI C
okcuaom yriaepona (IV) (Beyabixaembrii Bo3ayx). McmbiTaHne WHIUKATOpPOM —PacTBOPOB
TUIPOJIU3YIOIIMXCS W HETUAPOJIM3YIOUIMXCS cojeil. Peaknus 3amelnieHuss MeOu Kele3oM B
pactBope cynbdata menu (II). [lomydenuwe kuciopojga pas3inokKeHHEM NEPOKCHIA BOIOPOAA C
IIOMOIIBK JUOKcHaa Mapranna. [lomydeHne BoIopoja B3aMMOJEWCTBHEM KHCIOTHI C IIMHKOM.
O3HakOMJIEHHE ¢ TIpernapaTaMu ObI-OBOM XUMUH, COACPIKAIUMU IHIUMBI.

IIpakTnueckas padora Ne 1. [TonydyeHue u pacriozHaBaHUE I'a30B.

IIpakTnueckass padora Ne 2.PemieHue SKCIEpUMEHTATBHBIX 337a4 HA  WACHTHU(PHUKAIMIO
HEOPraHMYECKUX U OPraHUYEeCKUX COCTUHEHH.

IIpakTnyeckas padora Ne 3 (U151 1ByX4acoBOro BapHaHTa M3y4eHHUs Kypca). [ eHeTnueckas cBs3b
MEX1y pa3IMYHbIMU KJIaCCAMU HEOPTaHMUYECKUX M OPraHUYECKUX BEIIECTB.



[INTAHUPYEMBIE PE3VJIBTATHI U3YUYEHMA YYEBHOI'O [MPEAMETA «XUMUSA» HA
YPOBHE CPEJIHET'O OBIIET'O OBPA30OBAHU S Beimyckauk Ha 6a30BOM YpPOBHE HAYYUTCS:

— [IOHMMaTh XUMHUYECKYI0 KApTUHY MHpa KaK COCTaBHYIO 4acTb LI€JIOCTHOM Hay4HOH
KapTUHBI MUDA;

— packpblBaTh pOJIb XUMHH ¥ XHMHYECKOTO MPOU3BOJCTBA KaK IPOHM3BOIUTEIBLHON CHIIBI
COBPEMEHHOT0 00IIIeCTBA;

(bOpMy.TII/IpOBaTB 3HAYCHUEC XUMHH U €€ I[OCTI/I)KCHI/Iﬁ JUIA HOBCCI[HCBHOﬁ JKU3HU YCJIOBCKA,
YCTaHaBJIMBATb B3aUMOCBA3b MCKIY XHUMHEH 1 APYIUMH €CTCCTBCHHBIMH HAaYKaMU,

(GopMyIMpPOBATH OCHOBHBIE ITOJIOKEHUS TEOPUU XUMHUYECKOTO CTpOEHUs OpPraHUYEeCcKUX
COCIMHEHU I A. M. byrneposa u
WUTIOCTPUPOBATh UX MIPUMEPAMHU U3 OPraHUUECKOW U HEOpraHUYEeCKON XUMUH;

apryMEHTUPOBAaTh YHUBEPCAIBHBIN XapaKTEP XUMUUYECKHUX ITOHATUN, 3aKOHOB W TEOPUH Ui
OpraHUYeCKON U HEOPraHMYECKOU XUMMUH;

dbopmynupoBats Ilepuoanueckuii 3akon J[. M. MenneneeBa u 3aKOHOMEPHOCTH HM3MEHEHUIl B
CTPOGHUM M CBOMCTBAX XMMHYECKHX OJJIEMEHTOB M OOpPA30BaHHBIX MMHU BEIECTB HA OCHOBE
[Tepuoanueckoit cucremsl Kak rpaduueckoro orodpaxkenus [leproandeckoro 3akoHa;

XapaKTepU30BaTh S- U P-
3JIEMEHTBI, & TAKXKE KEJe30 Mo ux nosoxenuto B [lepuonnueckoit cucreme /1. 1. Menneneena;

KJIaCCU(PUITUPOBATh BHUJIbI XMMHUYECKON CBS3W M THIBl KPUCTALIMYECKUX PEHICTOK, OOBACHSATH
MEXaHU3MBbI UX 00pa30BaHUs U JOKa3bIBaTh AMHYIO MPUPOITY XUMHUYECKUX CBsI3el (KOBaJEHTHOM,
HMOHHOM, METAJTTMYECKOM, BOJIOPOIHON);

0OBICHATH IMPUYINHBL MHOFOO6pa3I/I}I BCIICCTB, HCIIOJIb3YA SABJICHUSA HU30MCpHH,
TOMOJIOTUH, AJITIOTPOITNH,

KHaCCHq)HIIHpOBaTB XUMHUYCCKUC pCaKIHu B HeopraHqucxoﬁ n OpFaHquCKOﬁ XHUMHUHN 110
Ppa3IMIHbIM OCHOBAHHAM nu

YCTaHABIIMBAThH CIEIU(PUKY TUIIOB PEAKIIUid OT OOIIETO Yepe3 0COOEHHOE K €IMHUIHOMY;

XapaKTepU30BaTh TUAPOIN3 Kak creunGUUHbIHI OOMEHHBIH
IIPOLIECC M PACKPBIBATh €r0 POJIb B )KMBOW M HEKUBOU MTPUPOJIE;

XapaKTepU30BaTh SJIEKTPOIU3 KaK CTIeHU(PUIHBIN OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIN ITPOLIECC
U €ro MpakTUIECKOEe 3HAUCHHUE,

XapaKTCPU30BaTh KOPPO3UIO METAJIJIOB KaK OKUCIIUTCIILHO-
BOCCTAaHOBUTCIbHEIN mponecc u npeajiaratb CITOCOOBI 3alllUTHI OT HEC,

KJ'IaCCI/I(I)I/II_[I/IPOBaTL HCOPraHN4YCCKUC U OPraHUYCCKHUEC BCIICCTBA,

XapaKkTepu3oBaTh OOIIME XMMHUYECKHE CBOIMCTBa BAKHEMIIMX KJIACCOB HEOPraHWYECKHX U
OpPraHUYECKUX COEIMHEHUH B IIaHE OT OOLIEro Yyepe3 0COOCHHOE K €TUHUYHOMY



MCIOJIb30BaTh 3HAKOBYIO CHCTEMY XUMHUYECKOTO SI3bIKa JJII OTOOpPaKCHHsI COCTaBa (XMMHUYECKUE
(hOpMyIIbI) U CBOMCTB (XMMUYECKHE YPABHEHUS) BEIIECTB;

KCII0JIb30BaTh MPABUJIA U HOPMBI MEXKJTYHAPOJIHON HOMEHKIIATYpbl JJIi Ha3BaHUM BEILECTB IO
dbopMynaM 1, HAOOOPOT, ISl COCTABICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (OpMYJ COeIMHEHUMN
10 UX Ha3BaHUSIM;

3HAaTb TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIIIUX B OBITOBOM OTHOILICHHUU HCOPraHUYCCKUX U
OpPraHN4YC€CKUX BECIICCTB,

XapaKTEepU30BaTh CBOMCTBA, IOJYyYEHHE W IPUMEHEHME BAKHEUINMX IPEICTAaBUTEICH KIIacCOB
OpPraHUYECKUX COEJUHEHUN (AlKaHOB, aJKEHOB, AaJKWHOB, AaJKaJUE€HOB, apOMAaTUYECKUX
YTJIEBOIOPO/IOB, CIIUPTOB, (PEHOIIOB, ANBETUIOB, PEACTHHBIX 0JTHOOCHOBHBIX

Kap60HOBBIX KHCJIOT, CJIOKHBIX B(l)I/IpOB " )XHUPOB, YIJI€BOA0OB, aMHUHOB, aMI/IHOKI/ICJ'IOT);

yCTaHABIMBATh 3aBHUCUMOCTh KOHOMHUKU CTPaHbI OT JOOBIYU, TPAHCIOPTHUPOBKHU U TMEPepadOTKU
YTIIEBOJIOPOIHOTO CHIPhs (HEPTH U MIPUPOIHOTO Ta3a);

AKCIIEPUMEHTAJILHO IMOATBEP)K/IaTh COCTAaB U CBOMCTBA Ba)KHEHIIMX IpPEICTaBUTENIEH U3YUYEHHBIX
KJIAaCCOB HEOPraHMYECKUX M OPraHMYeCKUX BEUIECTB C COOJIOJEHUEM TpPaBWJI TEXHUKU
0e30macHOCTH 151 padOTHl C XUMHUECKUMHE BEIIECTBAMH U JIA00PaTOPHBIM 000y JOBaHUEM;

XapaKTCPHU30BaTb CKOPOCTh XUMHYECKOU pe€aKkuun U €€ 3aBUCUMOCTD OT PA3JIMYHBIX Q)aKTOpOB;

XapaKTepU30BaTh XUMUYECKOE paBHOBECHE u ero CMeLICHUE
B 3aBUCUMOCTH OT Pa3IMYHBIX (DaKTOPOB;

IIPOU3BOJUTH pacdeTsl o XUMUYECKUM bopmynam 51
YPaBHEHUSIM Ha OCHOBE KOJIMYECTBEHHBIX OTHOLIEHUN MEXKY YYaCTHUKAMHU XUMHUUYECKUX PEaKLIUii;

cOOJIIOaTh MpPaBHUJIA HKOJOTMYECKOM O€30IMaCHOCTH BO B3aMMOOTHOLICHUSX C OKpYXKarolen
cpenoi nmpu oOpaleHuH ¢ XMMUYECKUMH BEIIECTBAMHU, MaTE€pUaIaMu U IMPOLIECCAMHU.

BLIHYCKHI/IK Ha 0a30BOM YPOBHE IMOJTYYHUT BO3MOKHOCTb HAYUUTHCA:

HCIIOJIb30BaTh MCTOABI HAay4YHOT'O IIO3HAHUA pu BBIITOJIHCHHUH ITPOCKTOB n
y‘le6HOI/ICCH€I[OBaT€HI)CKI/IX 3aga4 XHUMHYSCKOM TEMATUKU,

MIPOTHO3UPOBATh CTPOCHHUE U CBOWCTBA HE3HAKOMBIX HEOPTaHMUYECKUX U OPTaHUYECKUX BEIIECTB Ha
OCHOBE aHAJIOTHH;

IMPOTHO3UPOBATH TCUCHUEC XUMUUCCKHX ITPOIECCOB B 3aBUCUMOCTH OT yCHOBI/Iﬁ X MPOTCKAHUSA U
npeajiaratb CITIOCOOBI YIIpaBJICHUS STUMHU NPOLCCCAMU;

YCTaHaBJIMBAaTh B3aMMOCBSA3U XUMHH C MPEAMETAMHU I'YMaHUTAPHOIO LIUKJIA (SI3bIKOM, JIMTEPATypO,
MHUPOBOH XY/10KECTBEHHON KYJIbTYpOii);

PaCKpBIBATH POJIb XUMHUYCCKUX 3HAHUH B 6y,[[y1_l_[el71 HpaKTquCKOﬁ JACATCIIbHOCTH,

pacKpbIBaTh poJIb XUMUYECKUX 3HaHUN B (dbopmMupoBaHUU
MHIUBUAYAJIbHON 00pa30BaTeIbHON TPAaeKTOPUH;



MPOTHO3UPOBATh  CIHOCOOHOCTh  HEOPTaHMYECKUX W OPraHMYECKUX BEIIECTB  MPOSIBIISTH
OKUCJIUTEIhHBIC W/WIH BOCCTAHOBUTEIHHBIC CBOMCTBA C YUETOM CTEIICHEH OKUCIICHUS JJIEMEHTOB,
o0pa3yromux ux;

APrYMCHTUPOBAThL CAMHCTBO MHpa BCHICCTB YCTAHOBJIICHHUEM TeHETHYECKOM CBSI3H MCKOY
HCOPraHNM4YCCKUMHU U OPTaHUYCCKUMU BCUICCTBAMU;

BJIaJACTh XUMHWYCCKHUM SA3BIKOM JIA 06OFaIJ_IeHI/ISI CJIOBAPHOI'O 3aI1aca v pa3sBUTUA pCUU,

XapakTepu30BaTh CTAHOBJICHUEC HaquOﬁ TCOPHHU HA IIPUMEPE OTKPBITHUA HepI/IOI[I/I‘ICCKOl"O 3aKOHa "
TCOPHUU XUMUUYCCKOTO CTPOCHUS OPraHNYCCKUX BCHICCTB,

KPUTUYECKH OTHOCHUTHCS K TICEBJIOHAYYHOW XHMMHUYECKON wuHpOpMamuu, TOIydyaeMol U3
Pa3HBIX UCTOYHUKOB;

IIOHHMMAaThb ria00anbHbBIE HpO6J'IeMBI, CTOAIINC nepea 4Cja0BCUYCCTBOM (SKOJIOFI/I‘IGCKI/IC,
OHCPICTUYCCKUC, CLIpI)eBble), " npcjjiarathb IMyTu UX peuICHus, B TOM YUCJIC U C IOMOIIbIO XHUMMUU.



TemaTnueckoe niaannpoanue (10 kiacc)

Ne Ha3Banue Temsl pagena KonunuecTBo yacos,
OTBOJUMBIX Ha UX U3y4EHUE
1 Ipenmer opranuyeckoin xumuu. Teopus|2
CTPOCHUSI OPraHMYeCKHX coeaquHeHuid A.M.
byrtieposa
2 Yr1eBoa0poabl H X MPUPOIHBbIE HCTOYHUKH |12
3 Kucaopon- u azorconep:kamnue|14
OpraHu4yecKye coeiMHeHus!
4 Opraanyeckasi XMuMHsI M 00IECTBO 5
5 PezepBHOE Bpems 2
6 Hroro 35

TemaTnueckoe niannpoanue (11 kiacc)

Ne Haszeanue Temsl pagena KomnyecTBo yacos,
OTBOJUMBIX Ha UX U3yUEHUE

1 [lepnoiuecKuil 3aKOH U CTPOCHHUE aTOMa 6
2 CtpoeHne aToma 18
3 DIIEKTPOTUTHYECKAs JUCCOLMAIIHS 19
4 XVUMHUYECKUE pEeaKIINU 21
5 PesepBHOE BpeMsi 4

Hroro 68




