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1. IMosgicHuTEABLHASA 3ANINCKA

[Iporpamma Kypca BHEYPOYHOU JEATEINBHOCTH «YIUBUTEIBHBIA MHUP

OpPraHUYCCKUX BCIICCTB» (z:aﬂee HporpaMMa) COCTaBJICHA Ha OCHOBC:

denepanpHOro 3akoHa ot 29 nexadbps 2012 roga N 273-D3 «O6 obpa3zoBaHuM B
Poccniickon ®@enepanumy;

denepanbHOTO TOCYAAPCTBEHHOTO CTaHAapTa OCHOBHOTO 00IIEro 00pa3oBaHMs,
YTBEPXKAEHHOTO TMpHKa3oM MuHuctepcTBa obpazoBanus u Hayku PD ot 17
nekabpst 2010 roma Ne 1897 «OO6 yrtBepxaeHuu ¢enepaabHOro
rOCyapCTBEHHOTO  00pa30BaTENbHOIO  CTaHJapTa  OCHOBHOTO  OONIEro
o0pa30oBaHUs»,C M3MEHEHMSIMH, YTBEPKICHHBIMU IMpHKa3oM MUHOOpHAYKH
Poccum o1 29.12.2014 Nel644;

[IpumepHOli OCHOBHOUW 00pa3oBaTEIbHOM MPOrpPaMMbl OCHOBHOTO OOIIETO
oOpa3zoBanusi, 0A00peHHoN pemennem denepanbHOr0 y4eOHO-METOINUYECKOTO
o0benuHeHus mo odueMy oopazoBanuto (IIporokosn ot 08.04.2015 Nel/15);
[Ipukaza MunuctepcrBa oOpazoBanust 1 Hayku P® ot 31.03.2014 r. Ne253 "O6
YTBEPKICHUH (EeNepaibHOrO0 TNEpeYHs Y4YEeOHUKOB, PEKOMEHIYEMBIX K
WCIIOJIb30BAaHUIO MPH PEATU3ALUNA UMEIOLINX TOCYJAPCTBEHHYIO aKKPEIUTALIUIO
o0pa30BaTeNbHBIX MIPOrpaMM HAYaJIbHOTO OOIIEr0, OCHOBHOIO  OOILEro,
cpeaHero ooiiero oopasoBanus';

[Ipukaza  MunoOpuayku  Poccun ot 08.06.2015 Ne576 «O BHeceHuu
U3MEHEHU B (QeaepaibHBIM TEepeyeHb YYEOHUKOB, PEKOMEHIYEMBIX K
UCITOJIb30BAHUIO MPU peaIi3allii UMEIOIUX IOCYIapCTBEHHYIO aKKPEAUTALINIO
o0pa3oBaTEIbHBIX MPOTPAMM HayajlbHOrO OOIINEro, OCHOBHOIO OOIIETO,
cpenHero oouero oOpa3oBaHMs, yTBepkAeHHbIX Ilpukazom MuHHCTEpCTBa
oOpazoBanus u Hayku P® ot 31.03.2014 r. Ne253y;
CaHUTapHO-3MUJIEMUOTIOTHYECKUX TPeOOBaHUI K YCJIOBHSIM W OpraHu3aliu
oOydeHHsi B 00IIe00pa30BaTEIbHBIX YUPESKICHUIX, YTBEPKIACHHBIX [ JTaBHBIM
rOCyIapCTBEHHbIM  CaHMTapHbIM  BpaduoMm  Poccuiickon ®enepanuu OT
29.12.2010 Ne 189;

[Tonoxenuss mo pabodeil mporpamMme BHEYPOUYHOM JEATEIHLHOCTH Ieaarora
MBOY Hosocenosckoit COIIT Ne5.

HEJAU U 3AJAYN U3YHYEHUSA KYPCA

[IporpamMma mo3BosisieT U3y4aTh XWMHUIO B CTApIIEH IIKOJE HA YIJIYJIEHHOM

ypoBHe. OHa HanpaBiieHa HA JOCTHKEHUE CIEAYIONINX LeJIei:

L4 0CBOCHUE 3HAHUU 0 XUMUUECKOU cocmae.lmlomeﬁ eéCmeCmeeHHo-

HayllHOﬁ KapmuHbsl mupa, GANCHEUWUX XUMUUECKUX NOHAMUAX, 3AKOHAX U

meopusx;

L4 06/1a0eHue ymenuamu RpPpUMEHAMb NOJIYU€HHble 3HAHUA onsa

00bACHEeHUSA pa3H006pa3Hblx XUMUYECKUX AGEHUU U CBOUCME eeuiecme, OUEHKU



PONU XUMUU 6 PA3BUMUU COBPDEMEHHBIX MEXHONO02UIN U NOJIYUEeHUU HOBbIX
Mamepuanos;

o pazeumue NO3HAGAMENbHLIX UHMEPECO8 U UHMENNeKMYaabHbIX
CnocooHocmell 6 npouyecce CaAMOCHIOAMENbHO20 NPUOOPEMEHUA XUMUUECKUX
3HAHUIL C UCNOJIB306AHUEM PA3IUYHBIX UCMOYHUKOG UH(OpMauuU, 8 MOM Hucie
KOMNbIOMepHbIX;

o gocnumanue y0exrcOeHHOCmu 6 NO3UMUGHOU POJIU XUMUU 8 HCUSHU
COBPEMEHHO20  00Wecmea,  HeoOXO0UMOCMU  XUMUUECKU  Z2PAMOMIHO20
OMHOUWIEHUA K C6OEMY 300P08bI0 U OKpYMHcalouell cpeoe;

o NpUMeHeHHe TOJYYeHHBIX 3HAHUH M yMeHMil i G€301acHOTO
WCITOJIb30BAHUSI BEIIECTB W MAaTEpPHAIOB B OBITY, CEIbCKOM XO3SHCTBE W Ha
MPOU3BOJICTBE, pEIICHUS TNPAKTUYECKUX 3a7a4 B IOBCEIHEBHOW KU3HH,
MPEAYNPESKICHAS SIBICHUHN, HAHOCAIIIUX BPEI 3JI0POBBIO YEIOBEKA M OKPYXKAIOIIEH
cpere.

®opMbl OpraHM3anvu O0y4YeHHWsi: WHIUBUJyalIbHAs, TapHas, TPYIIoBas,
WHTEPAKTHUBHAS.

OcHogHble 3a0auu uzyuenus Xumuu 6 wKone:

v gopmuposams 'y 0OydalOIIUXCS YMEHUS BHUJIETh U TOHUMATh
IIEHHOCTh 00pa30BaHMs, 3HAYMMOCTh XUMHYECKOTO 3HAHUSA I KaXKIIOTO
YeJI0BEKa HE3aBHCHMO OT €ro MpodecCuOHATBHOM eI TeTbHOCTH;

v gopmuposamev TPEACTABICHUS O XHUMHUYECKOM COCTaBISIOMIECH
€CTECTBEHHOHAYYHON KapTHUHBI MUpPA; YMEHUS OOBSICHATH OOBEKTHI U MPOIIECCHI
OKPYXKaIoIIen JeHCTBUTEILHOCTH, UCTIONB3YS JJI STOTO XUMHUYECKUE 3HAHUS,

v’ oeladesamb METONAaMW HAYYHOTO TIO3HAHMS MJi OOBSCHEHHS
XUMUYECKUX SIBICHUHW W CBOWCTB BEIIECTB, OIICHKHM POJIM XUMHUU B Pa3BUTHU
COBPEMCHHBIX TEXHOJIOTHH U TIOJyYCHHH HOBBIX MaTCPHAJIOB;

v’ gocnumuléams YOSKIECHHOCTh B TIO3UTUBHON POJM XUMHU B JKU3HH
COBPEMEHHOT0 OOIIEeCTBa, HEOOXOAMMOCTH TPAMOTHOTO OTHOIIEHUS K CBOEMY
3JIOPOBBIO U OKPYKAIOIICH Cperie;

v\ npumeHamu TOJIyYEHHbIE 3HAHUM 711 0€30MacCHOrO HCIOJIb30BAHMS

BCIICCTB W MATCpHUAIIOB B 6I>ITy, CEIbCKOM XO3SHCTBE M Ha IIpOnU3BOACTBC,



pelIeHrsT TPaKTHUYECKUX 3a7ad B TIOBCEAHEBHOM JKHU3HU, TMPEIyNpeKACHUs
SIBJICHUM, HAHOCAIIIUX BPEJl 3I0POBBIO YEIIOBEKA U OKPY KAIOIIEH CpeIe;

v’ pazéusamsb TO3HABATEJbHBIE HWHTEPECHI, HHTEILUIEKTyaJbHBIE U
TBOPYECKHE CIMOCOOHOCTH yYalIUXCsl B MPOIECCE M3YUYEHUS UMHU XUMHUYECKOU
HayKH U €€ BKJIaJla B COBPEMEHHBIN HAYYHO-TEXHUUYECKUN MPOTPeECC;

v gopmuposames BaKHEUIIME JOTHYECKUX OINEpaluii MBIIUICHUS
(ananm3, cuATE3, 0000IIEHNE, KOHKPETH3AIMsI, CPABHEHUE | JIP.) B IPOIlecCe
MO3HAHUSI CHCTEMBl BAaXXHEWIIMX TMOHATHH, 3aKOHOB M TEOPHMl O COCTaBe,

CTPOCHUUN U CBOMCTBAX XMMHUYECKUX BCIIICCTB,

v oenadegambv KJIFOYEBBIMHU KOMIIETCHIIUSMH (yueOHo-
[IO3HABATEJIbHBIMU, UH(pOpMaIMOHHBIMU, LIEHHOCTHO-CMBICJIOBBIMU,
KOMMYHUKATUBHBIMH ).

MeTtoabl 00y4eHus:

v' 10 ICTOYHUKY 3HAHUI: CIIOBECHBIE, HATJISITHBIC, IPAKTUYECKHUE;

v'Ilo ypoBHIO TO3HABaTEIbLHONH AKTHBHOCTH: IMPOOJIEMHBIN, YaCTUUHO-
MTOMCKOBBIN, O0BICHUTEIHbHO-WILTIOCTPATUBHBIN;

v [lo npuHUMIY pacUYJICHEHUS WM COCAUHECHUS 3HAHUW: aHAJTUTUYECKHUM,

CUHTETHYCCKUN, CPAaBHUTEIIBHBIN, 0000IIarONTui, K1acCH(pUKAIMOHHBIH.

TexHosorum o0y4eHHMs: WHIUBHIYaJbHO-OPHUEHTUPOBAHHAs, pPa3HOYpPOBHEBAS,

HKT.

2. OBIIAS XAPAKTEPUCTUKA YYEBHOI'O KYPCA

TeopeTH4eCKyt0 OCHOBY OPTraHMYECKOW XHUMHUU COCTAaBJISIET TEOpUs
CTpOEHHUs B €€ KIACCMYECKOM IMOHUMAHUU 3aBUCHMOCTH CBOMCTB BEIIECTB HX
XUMHUUYECKOTO CTPOCHMS, T. €. OT PAcCHOJIOKEHUS aTOMOB B MOJEKYJIax
OpraHMYECKUX  COCJAMHEHHM  COIJIACHO  BAJEHTHOCTH. OIJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHME OPraHMYECKUX COEIMHEHHMM M3ydaeTcsl TOJbKO Ha
nporiIbHOM ypoBHE. B comepkaHum Kypca OpPraHMYEeCKON XUMUU CIelaH
aKIIEHT Ha TMPAaKTUYECKYI0 3HAYMMOCTh ydeOHoro wmarepuana. Iloaromy

HN3Yy4YCHUC HpeI[CTaBHTeHeﬁ KaXXI0ro KjiaacCa OpPraHn4YCcCKHX COCI[I/IHGHI/Iﬁ



HAYMHAETCSl C MPAKTUYECKOM MOCBUIKM — C HMX MOJYy4YeHUs. XUMUYECKUE
CBOMCTBa BEIECTB pPACCMATPHUBAIOTCA Kak Cyrybo mparMaTudecku — Ha
OpeAMET UX MPAKTUYECKOTO NMPUMEHEHUS, TaK U TEOPETUYECKU (HOPMUPYIOTCS
OCHOBHBIE MPEICTABICHUS O BELIECTBAX JJisi UX M3Y4YEHHUs B BbICIICH mmikone. B
OCHOBY KOHCTPYHUPOBAHHUSI Kypca MOJIOKEHA Hesl O MPUPOJHBIX HMCTOYHHUKAX
OpraHMYEeCKUX COCIWHEHUA U HX B3aUMONPEBPALIECHUAX, T. €. HJIeU
TEHETUYECKOU CBA3U MEXKY KJIaCCaMH OPraHUYECKUX COCTMHEHUM.

Kypc BHEypoUHO#l 1€STEIbHOCTH COCTaBIAT 3 yaca B Hegento, 102 vaca B

ron

3. COAEP)KAHHUE KYPCA

Beenenue

[Ipenmer oprannueckod xumuu. (OCOOEHHOCTH CTPOCHHSI W CBOMCTB
OpTraHWYECKUX COCIMHEHUN. 3HAUEHUE U POJIb OPraHUYECKOW XMMHH B CHUCTEME
€CTEeCTBEHHBIX HAayK W B KU3HM oOmIiecTBa. KpaTkuii ouepk HCTOPUU PA3BUTHUS

OPraHUYECKON XUMUH.

I'naBa 1. CtpoeHue u KjIaccu(puKanusi OPraHUuYeCKUX COeTUHECHUM

Knaccudukanus opraHU4eCKUX COETUHEHUN MO CTPOCHHUIO «YTJIEPOIHOTO
CKEJIETa»: alUKIM4YecKkue  (amkaHbl,  AJKEHbI,  QJKWHBI,  AJKaJUCHBI),
KapOolMKINYeckue  (UMKIOAJIKaHbl M apeHbl) MW TeTePOLUKINYECKUE.
Knaccudukanuss opraHMYeCKUX COCIUHEHHH 10 (PYHKIHUOHAIBHBIM TPYIIIaM:
CIUPTHI, (PEHOJNBI, TPOCTHIC A(UPHI, ANBJACTHJIBI, KETOHBI, KapOOHOBBIC KHCIIOTHI,
CIIOXHBIE d(DUPBI.

Homenknatypa TpuBuanbHasi, pauuoHanbHas u MHIOITAK. PanuonanbpHas
HOMEHKJIaTypa Kak mnpeamectBeHHUK HoMmeHkinarypel WIOITAK. ITpunuumns
oOpazoBaHus Ha3BaHUM opraHuueckux coemuHennit mo HIOITAK: 3amennenus,
pPOJIOHAYANIbHOW ~ CTPYKTYpPbl,  CTApUIMHCTBA  XAPAKTEPUCTUUYECKUX  T[PYIII
(asipaBUTHBIN OPSAOK).

CTpykTypHas HM30MEpHUsl U €€ BUAbL: H30MEpPUS «YTJEPOJHOTO CKEIeTay,

U30Mepusi  TOJOXKEeHWsT (KpaTHOW CBs3M U (YHKIHMOHAIBHOM  TPYIIIBI),



MEXKKiaccoBas  u3oMepus. IIpocTpaHCTBeHHass HW30OMEpUST U €€  BUJbL
reoMEeTpUYEeCcKasl U ONTHYecKasd. buomornueckoe 3Ha4YE€HUE ONTUYECKON HM30MEPUHU.
OTtpaxkeHre OCOOCHHOCTEH CTPOCHUS MOJIEKYJI T€OMETPUYECKHUX M ONTHYECKUX
M30MEPOB B UX HA3BAHUSX.

JdemoncTpanmuu.  OOpasubl  MOpeAcTaBUTENE  pa3IMYHBIX  KIJIACCOB
OpraHUYECKUX COCAMHEHUN M IIapOCTEP>KHEBBbIE WJIM OOBEMHBIE MOJEIN HUX
Mosiekys. Tabmuiel «Ha3BaHme ankaHOB W QJKWIBHBIX 3aMECTUTENCH» U
«OCHOBHBIE KJIACCHI OpraHUYecKux coeauHeHui». [llapocrepkHeBbie Monenu
OpPraHUYECKUX COCAMHEHUN pa3JIMYHBbIX KJIaccoB. MoJenn MOJEKyJl H30MEpPOB

Pa3HbIX BUIOB U30MCPHH.

I'naBa 2. Peaknuuu B OpraHu4eCcKMX COeITMHEHUAX
[lonatne o peakuusx 3aMmenicHuWs. ['aJlor€eHUpPOBAHUE aJKaHOB M ApPEHOB,

IICJTOYHOU TUAPOJINS TaJIOTCHAJIKAHOB.

ITonsaTne 0 peaxknuax IIPUCOCAUHEHUS. I'mppuposanue,
IUAPOraJlIOTEHUPOBAHNE,  ralloreHupoBaHue. Peakumm — nmoimuMepusauuu U
ITOJIMKOH/ICHCALINH.

[IonsiTHE O peakuusAx OTIIEIUIEHUS (NIMMHUHUpPOBaHUA). JlernapupoBaHue
ankaHoB. Jlermgparauuss — cnuprToB.  JlermapoxijopupOBaHHE HA  IIpUMeEpe
rajJjoreHaJKkaHoB. [ [oHATHE O KPEKMHTE alKaHOB U IENOJMMEPHU3ALNH MOJIUMEPOB.

Peaknnu nzomepuzanmm.

['omonuTHUECKNT M TETEPOJIUTUYECKUN Pa3pblB KOBAJEHTHOM XUMHUYECKOU
CBsI3M; 00pa30BaHHWE KOBAJIEHTHOM CBS3M IO JOHOPHO-AaKIENTOPHOMY MEXaHU3MY.
[Tonsitue o nykieodpurne u snexrtpodumie. Knaccubuxamus peakiuil mo THITY
pearupyromux 4vacTtul] (HyKJI€oQUIbHbIE U 3JEKTPOPUIbHBIE) W MPUHIUITY
W3MEHEHHsI COCTaBa MOJIEKYyJbl. B3anmHOE BIMAHME aTOMOB B MOJIEKYJax
OpraHUYeCKuX BemecTB. WHIyKTUBHBIA W Me3oMepHBIM 3¢ dexTrl. I[IpaBmio
MapkoBHHUKOBa.

Pacuernbie 3agaum. 1. BbluuciaeHue BbIXOJla MPOJYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO. 2. KOMOMHUpPOBAaHHBIC 3a]1aUH.

JeMmoHcTpanuu. B3peiB cMecu MeTaHa ¢ xjgopoM. ObeciiBeurnBaHue OpOMHON



BOJBI 3TWJIEHOM M aneTuieHoM. [lomyuenue QenonodopmanbaerugHON CMOJIBI.
Jenonumepusanusa nommdTwieHa. [lonydenwe ostrieHa w 3ta”Hosa. KpekuHr
KepocuHa. B3pbIB rpemydero rasza. 'openue MetaHa wiy npornaHoOyTaHOBOM cMecH
(13 ra3oBOM 3axkUTaAIKW). B3pbIB cMecH MeTaHa WM MPONaHOOYTaHOBOM cMeCH C

KHUCJIOPOJAOM (BO3IYXOM).
I'maBa 3. YriaeBoaopoabl

[Tonsartue 00 yrieBoiopoiax.

Ilpupoonvie ucmounuku y2neeoo0opooos. HedTb m ee TPOMBIITUICHHAS
nepepadoTka. @paklMOHHAs EPErOHKA, TEPMUUYECKUI U KaTATUTHYECKUI KPEKHHT.
[IpuponHblil Ta3, €ro COCTaB M MPAKTUYECKOE HCHOJIb30BaHHE. KaMEHHBIN YroJib.
KokcoBanne kameHHoro yris. IlpouwcxoxkaeHne NpUPOIHBIX HCTOYHUKOB
yTAEBOAOPOAOB. PudopMUHT, adkuiupoBaHHe M apoMaTu3aiusi He(TempomayKTOB.
DKOJIOTUYECKHE AacleKThl J0OBIUM, MepepabOTKU M MCHOJIB30BAHMS TOJIE3HBIX
MCKOIa€MBbIX.

Ankanpl. 'omonornyeckuit psa v obmast ¢opmyna ankaHoB. CTpoeHue
MOJIEKYJIBl METaHA U APYTuX alkaHOB. M3omepus ankaHoB. dusnueckne CBOMCTBA
aNKaHOB. AJIKaHbl B mpupoje. [IpombliieHHbIE CIOCOOBI MOMYYEHUS: KPEKUHT
aJNKaHOB, (pakiMoOHHAas meperonka Hedtu. JlaGopaTropHble CIOCOOBI MONIYYCHUS
alKaHOB: cuUHTe3 Bropia, nekapOOKCUIUpOBaHHE CoJied KapOOHOBBIX KHCIOT,
ruapoin3 kKapouma amoMmuHus. Peaknum 3amemienusa. [opeHue ankaHoB B
pa3NUYHBIX YCIOBUAX. TepMUYECKOe pa3jioKeHHWe ankaHoB. I3omepuszauus
ankaHoB. [IpuMeHeHue ankaHoB. MeXaHW3M peaklUH PaJUuKaIbHOIO 3aMElICHUS,
ero craauu. [IpakTuueckoe HCIOIB30BAHME 3HAHUM O MexaHu3Me (CBOOOIHO-
paavKaibHOM) pEaKkIuMid B TMpaBUaX TEXHUKA OE30MacHOCTM B OBITY W Ha
IIPOU3BOJICTBE.

Anxenwvt. T'omonornyeckuii psim U ob6mas ¢dopmyna amkeHoB. CtpoeHwue
MOJIEKYJIbI 3THJIEHa W JPYrUX alKeHOB. M3omepus ankeHoB: CTPYKTypHas U
npocTpaHcTBeHHas. HoMmeHknaTypa u ¢u3ndeckue CBOWCTBa ajdkeHOB. [lomyuenue
STWJICHOBBIX  YIJIEBOJOPOJOB W3  aJKaHOB, TaJlOTEHAIKAHOB W  CIHUPTOB.

[Tonspuzanust m-CBSI3M B MOJIEKYyJIaX ajJKeHOB Ha mpuMmepe mnponeHa. [lonarue o0



uHAyKTUBHOM (+]) »addexkre Ha mpuMepe MoOJIEKyJdbl IMporeHa. Peakuuu
NPUCOEINHEHN  (TAJIOTEHMpPOBAaHWE,  TUJPOrajOr€HUpOBaHUE,  TUApaTalMs,
rupupoBanue). Peakuuu OKUCIEHUS U TOJUMEpHU3aluu ankeHoB. [IpumeneHue
aJIKCHOB Ha OCHOBE UX CBOWCTB. MeXaHHW3M peaklud JIEKTPOPUIHHOTO
MpUCOEAUHEHNST K ankeHaM. OKHCIIEHHE AQIKEHOB B «MSTKHX» U «KECTKUX»
YCIOBUSIX.

Ankuner. T'omonormueckuit psan amkuHoB. O6mas ¢opmyna. CrpoeHue
MOJIEKYJIBl alleTHJIEHA W JAPYTuX alkuHOB. M3omepus ankuHoB. Homenknatypa
aIleTIJICHOBBIX YTJIEBOJOpOAOB. [lomydeHue alKMHOB: METAaHOBBIA W KapOWIHBIN
cnocoObl.  dusmueckne  CBOMCTBA  @JIKWMHOB. Peaknuu  mpucoeIuHEHUS:
rajJlor€eHUpOBaHue, TUAporajoreHupoBanue, ruaparauus (peakuus Kydeposa),
ruapupoBanue. Tpumepuzauus anetwieHa B 0OeH30id. IIpuMeHeHHe alKHHOB.
Oxucnenue aakuHOB. OcoOble CBONMCTBAa TEPMUHAIBHBIX AJTKUHOB.

Ankaouenwt. O61ias hopmyina ankaaueHoB. Ctpoenue MoJiekyi. M3omepus u
HOMEHKJIaTypa ankagueHoB. dusnyeckue cBOWCTBA. B3amMmHOE pacronokeHue -
CBA3€H B  MOJIEKYJax  QJKaJHECHOB:  KyMYJMPOBaHHOE,  CONPSDKEHHOE,
n30JaupoBaHHOE. (OCOOEHHOCTH CTPOEHUS  COINPSOKEHHBIX — alKaJMEHOB, HX
noJiydueHue. AHaJIOrMs B XUMHUYECKHX CBOMCTBAX ajKEHOB H AJIKA/IUCHOB.
[Tomumepusanusa ankagueHoB. HarTypanbHbli ¥ CHHTETHYECKUMHA  Kay4dyKHU.
Bynkanuzamnus kayuyka. Pesuna. Paboter C.B. JlebeneBa. OcoO€HHOCTH peakiuit
IIPUCOEINHEHNS K AJIKQJIMEHAM C COIPSHKEHHBIMHU TT-CBSA3SMHU.

Huxknoankanw. IlonsaTue o NMKI0aJKaHax M UX CBocTBaX. ['oMonoruueckuit
psan u obdmas Gopmyna nukioankaHoB. Hanpsokenue nukia B CsHs, CsHg 1 CsHao,
koH(popMmanuu CsHio. U30Mepust 1iukinoankaHoB (MO «yTJIEPOJHOMY CKENEeTYy», yuc-,
mpaHc-, MEXKKIaccoBas). XHMHUYECKHE CBOMCTBA IMKIIOAJIKAHOB: TOPEHHE,
pa3joxeHue, paadKalbHOE 3amelleHue, uzoMepuzamus. OcoOble CBOICTBa
[UKJIONPOIIaHa, MUKI00yTaHa.

Apenwl. ben3zon kak npenacraButenb apeHoB. CTpoeHHE MOJIEKYJbl OeH30a.
Conpsokenue m-cBsizeil. M3oMepuss M HOMEHKJIATypa AapeHOB, HX IOJy4YEHUE.
['omonorn Oen3zonia. BrnusHue OOKOBOM 1LIEMM Ha AJIEKTPOHHYIO IIJIOTHOCTH

COIIPSAKCHHOT'O m-007aKa B MOJICKYJIaX T'OMOJIOT'OB OeH30J1a Ha IMpUMCPEC TOJIYOJIA.



Xumuueckne cBoWcTBa OenH3ona. Peaknum 3amemnieHuss ¢ ydacTueM O€H3o07a:
raJIOr€eHUPOBAHKME, HUTPOBAHWE M alKWiIMpoBaHue. [IpumeHeHue OeH3oia U €ro
romosioroB. PanukanbHOe XxjopupoBaHue OeH301a. MexaHusM U YCIOBUS
NPOBENCHUS PEAKLUHUH pPaJUKAIbHOrO XJOpupoBaHus OeH3ona. Kartamuruueckoe
rupupoBaHue OeH3ojla. MeXaHu3M peakiuil 3IeKTpOUILHOTO 3aMEIEHUS:
raJIOTCHUPOBAHUS M HUTPOBaHUsA OeH3oila W ero romosoroB. CpaBHeHHE
PEaKIMOHHON CMOCOOHOCTHM O€H305la M TOJyoJla B PEAKIUSAX 3aMEIICHHS.
Opuentupytomee aercrsue rpynmnbsl atoMoB CHz;— B peakuusx 3aMelIeHUs ¢
yuactueM Toiryosia. OpuentanTsl I u Il pona B peakuusx 3aMelIeHus: ¢ y4acTUEM
apeHoB. Peakiiun OOKOBBIX I1IeTIel aTKUI0EH30I0B.

Pacuernble 3amaum. 1. HaxoxneHue  MOJEKyJIIpHOH  HOPMYIIBI
OpraHUYECKOro COEeIMHEHHs 1o Macce (00beMy) MpOAYKTOB CropaHus. 2.
HaxoxneHne MoOJIEKyJIsSpHOM (QopMyJibl BellecTBAa IO €ro OTHOCUTEIbHOM
IJIOTHOCTH M MacCOBOW JI0JI€ AJIEMEHTOB B coeauHeHusx. 3. KoMOuHupoBaHHbIE
3a/1a4H.

Jemoncrpanun. Komnekuusa «IIpupoaHble HCTOYHHMKH YIJIEBOJOPOAOBY.
CpaBHeHHE TIpollecCOB TopeHuss Hedptn u npupogHoro raza. OOpa3zoBaHue
He(TSAHOW TUIEHKHM Ha TOBEPXHOCTH BOJbI. KaTamuTuueckuil KpeKuHr mnapaduHa.
PactBopenue mnapajpuHa B O€H3MHE M HCIAPEHUE PACTBOPUTENSI U3 CMECH.
[InaBnenne mapaduHa W €ro OTHOIIEHHE K BOJE€ (PacTBOpPEHHE, CpaBHEHHUE
IJIOTHOCTEH, cMmauuBaHue). Pazgenenne cmecu OEH3MH — BOJla C TIOMOIIBIO
JEUTEIbHON BOPOHKHU.

[lonyyenue meraHa M3 anerata HaTpus M TUAPOKCHAA HaTpus. Mojaenu
MOJIEKYJI aJIkaHOB — IIApOCTEp’KHEBble M O0beMHble. [opeHue MeTaHa,
NpONaHoOyTaHOBOM cMmecH, mnapauHa B YCIOBUSX M30bITKA M HEIOCTaTKa
Kuciopoga. B3pelB  cMecm MetaHa ¢ Bo3ayxoM. OTHOUIEHME  METaHa,
nponaHoOyTaHoBoM cmecH, OeH3WHa, mapaduHa K OpOMHON BOJe M PACTBOPY
nepMaHraHara Kaiaus. B3pblB cMecu MeTaHa U XJI0pa, MHULIUUPYEMbIA OCBEILIEHUEM.
Boccranosienue okcuma meau (11) mapadurom.

[MapocTtepkHeBble U OOBEMHBIE MOJAEIU MOJEKYJI CTPYKTYPHBIX H

MPOCTPAHCTBEHHBIX H30MEPOB ajdkeHOB. OObEMHBICE MOJEIU MOJEKYJ aJKECHOB.



[Tomyuenue »steHa wu3 dtaHoia. (OOecuBEYMBAHUE HTEHOM OpPOMHOW BOJBI
OO6ecuBeurBaHUE 3TEHOM pacTBOpa MepMaHranara kanus. ['openue 3TeHa.

[lonyyenue anetuneHa wu3 KapOuga Kajbius. Puznyeckue CBOMCTBA.
B3aumoseiictBue anerusieHa ¢ OpomHO#l Bojod. BzaumopeiicTBue aieTwieHa ¢
pacTBOpoM nepMaHranata kanus. ['openue anerusnena. BzaumoelictBue areTuieHa
C pacTBOPOM COJIM MEIH UK cepedpa.

Mopenu (ImapocTep)XKHEBbIE H  OOBEMHBIE) MOJIEKYJ aJIKagueHOB C
pa3IMYHBIM B3aUMHBIM PACIOJIOKEHUEM T-CBsizeil. Jlemonumepusanus Kayyyka.
Monenu (mmapocTep)KHEBbIE W OOBEMHBIC) MOJEKYJ alKaJWCHOB C Pa3IMIHBIM
B3aMMHBIM PACIOJIOKEHUEM T-CBsi3ei. Koarynsius MJI€4HOro coka KayudyKOHOCOB
(MoJouasi, 0IyBaHUMKOB W (PUKYcCa).

[ITapocTepxkHEBbIE MOJEIN MOJICKYJ [IUKJIOAJTKaHOB M ajJKeHOB. OTHOIIEHUE
[IUKJIOTeKCaHa K pacCTBOPY NEpMaHTaHaTa KaJius U OpOMHOM BOJIE.

[ITapocTtepxkHeBbIe U OOBEMHBIE MOJIETN MOJICKYJl OE€H30J1a U €r0 TOMOJIOTOB.
Pa3nenenue ¢ mMNOMOIIBIO JETUTEILHOM BOPOHKM CcMecH O€H301 — BOJja.
PactBopenue B 6eH30J1€ pa3IUYHBIX OPraHUYECKUX M HEOPTaHUUYECKHUX (Hampumep,
Cephl) BEILECTB. DKCTPArMPOBAHUE KpACUTENEH M JPYrux BEHIECTB (Hampumep,
noaa) OCH30J0M M3 BOJHBIX PacTBOPOB. ['openune GeHzosia. OTHOMICHHE OEH30a K
OpoMHOI BOJIe M pacTBOpY nepmaHranara kamus. [lomydeHue HUTpoOOEH30IA.
OO0ecuBeYrBaHUE TOJYOJIOM TMOJKHCICHHOTO pacTBOpa NEpMaHraHata Kalus U
OpOMHOM BO/IBI.

JlaboparTopHbie ombIThbl. 1. [locTpoeHue moneneil MOJNEKya aakaHOB. 2.
CpaBHeHUE TJIOTHOCTH M CMEIIMBAEMOCTH BOJIbI U yrieBo10poioB. 3. [locTpoeHue
Mojeneld MoJieKyn ankeHoB. 4. OOHapykeHue ankeHoB B Oenszuue. 5. [lomyuenue

alleTUJICHA U €T0 PeaKIny ¢ OPOMHOM BOJIOW U PACTBOPOM NIEpPMaHTaHATA KaJIHsL.

I'nasa 4. Kucsopoacoaep:xamue coeI{MHEHUS

Cnupmui. CoctaB u kiaccudukamusi cnuptoB. M3omepus cnupToB
(moJioKeHre TUAPOKCWIBHBIX TPYIMI, MEXKKIACCOBas, «YIJIEPOJHOIO CKEJIETay).
DU3UYECKUE CBOMCTBA CIIUPTOB, UX IOJNyYeHUE. MEXMONEKYyIsIpHAss BOAOPOAHAS
cBsi3b. OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI MOJIEKYJ CHUPTOB. XHUMHYECKUE

CBOMCTBA CIINPTOB, 06YCJ'IOBJ'I€HHBIC HaJIMYUEM B MOJICKYJIaX THUAPOKCHUIIBHBIX



TPYII: 00pa3oBaHUE aAJIKOTOJSTOB, B3aMMOJICHCTBHE C TaJOT€HOBOJOPOIAMH,
MEXMOJICKYJIIpHAST W BHYTPUMOJICKYJIIpHAs JETUApATanus, dSTepuduxaus,
OKHCJIEHHE W JCTHAPUPOBaHHE CIUPTOB. OCOOEHHOCTH CBOWCTB MHOTI'OATOMHBIX
ciuptoB. KauecTBeHHas peakuussi Ha MHOTOATOMHBIE CHOUPTHL. Baxueunmmue
MPEJICTABUTENIM CIUPTOB. (DU3MOJIOTMYECKOE JICMCTBUE METaHOJAa W 3TaHoJIA.

AJ'IKOFOJ'II/IBM, CIro IMoCJICACTBUA. HpO(i)I/IJIaKTI/IKa AJIKOI'0JIM3Ma.

@Denonpl. OeHon, ero (pusmueckre CBOMCTBA M TONydyeHUE. XUMUYECKUE
cBoiicTBa (peHOoNa kak (PyHKIMs ero cTpoeHus. KucmotHeie cBoiicTBa. B3anmuoe
BJIUSIHHE aTOMOB W TPYINIl B MOJEKyJIaX OPraHWYeCKUX BEIECTB Ha MpUMEpe
dbenona. [Monukonaencanus denona ¢ popmanpaerugom. KauectseHHas peakius Ha
denoin. Ilpumenenne ¢enona. Kmaccudukamus denonoB. CpaBHEHHUE KUCIOTHBIX
CBOMCTB BEIIECTB, COAEpKAIIMX THAPOKCWIBHYIO TpYyNIy: BOIbI, OOHO- U
MHOTOAaTOMHBIX CIIHPTOB, (PeHosa. DIEKTPO(UIBLHOE 3aMelleHHEe B OEH30JbHOM
KoJble. [Ipumenenne npon3BoHbIX (heHoma.

Anvoecuowvt. Kemonui

CtpoeHue MOJIEKYN albJeruj0oB U KETOHOB, UX M30MEPHUS U HOMEHKJIATypa.
OcobOeHHOCTH  CTpoeHUS KapOOHWIBHOW rpynmbl. DuU3NyecKre CBOMCTBA
dbopmanperuia U ero romojoroB. OTHenabHbIE NPEACTABUTENN aJbJIECTUAOB U
KETOHOB. XWMHUYECKHE CBOMCTBA aJIbJIETUAOB, OOYCJIOBJIICHHbIE HAJIUYUEM B
MOJIEKYJIe ~ KapOOHWUJIBHOM  TPYIIBI  aTOMOB  (THAPUPOBAHUE,  OKHCIICHUE
aMMHAYHBIMM  pacTBOpaMu oOkcuja cepedpa u rugpokcuna weau  (ID)).
KauecTBeHHblE  peakiMu  Ha  alplIerujabl.  Peakuus  TOJMKOHJEHCAIUU
dbopmanpaeruga ¢ ¢denomoM. OCOOCHHOCTH CTPOCHHUSI M XUMHUYECKUX CBOMCTB
KeToHOB. HykineodpunbHOEe mNpucOeAUMHEHHE K KapOOHWIBHBIM COCTUHEHUSIM.
[IpucoenuHenne 1MaHOBOAOPO/Aa U THUIpOCYlbhUTa HaTpus. B3zaumHoe BiusHUE
aTOMOB B MoJIeKyJiax. ['ajoreHupoBaHHe albJACTUIOB M KETOHOB IO HOHHOMY
MexaHu3My Ha cBeTy. KauecTBeHHast peakiins Ha METUIIKETOHBI.

Kapoonoevte kucnomsi. CTpOCHHE MOJIEKYJ KapOOHOBBIX KHCJIOT U
KapOokcwibHOM Tpymibl. Kiaccudukanys u HOMEHKIaTypa KapOOHOBBIX KHUCIIOT.
®dusnyueckre CBOWCTBA KApOOHOBBIX KHUCIOT U HMX 3aBUCUMOCTh OT CTPOCHUS

Mosiekysa. KapOoHOBbIE KHUCJIOTHI B mpupoje. buomornueckas poiab KapOOHOBBIX



kucnor. OOmme  CBOWCTBA  HEOPraHMYECKUX M OPraHMYEeCKHX  KUCJIOT
(B3aMMOJEHCTBAE C METaJJIaMU, OKCHUJIAMU METAJJIOB, OCHOBAHMSIMH, COJISIMH).
BnusgHue yrieBoJOpoIHOTO pajuKkalia Ha CHIly KapOOHOBOM KUCHIOTHL. Peaxius
3Tepu(UKaIMU, YCIOBHS €€ MpPOBEACHHsS. XUMHUYECKHE CBOWCTBA HEMPECNIbHBIX
KapOOHOBBIX KHUCJIOT, OOYCJIOBJICHHbIE HAJIMYUMEM T-CBS3M B MoJiekyie. Peakuuu
ANEKTPOPUILHOTO 3aMEeIleHUs] C y4acTHeM O€H30MHON KUCIIOTHI.

Cnoscnovte I¢pupoi. CTpoeHue CIOXKHBIX 3PHUPOB. 3oMepusi CI0XHBIX
3¢UpoB («YIJIEpOAHOTO CKelleTa» U MexkkiaccoBasi). HoMeHkmatypa ClIOKHBIX
apupoB. OOpaTUMOCTh pEAKIUU ITepU(HUKAIINN, THIPOIU3 CIOXKHBIX 3PHUPOB.
PaBHOBecue peakiuu sTepudukaniuy — rugponnsa; GakTopbl, BIUSIONUE HA HETO.
Pemenne pacueTHbIX 3a/1ay Ha ONpeAesieHUE BbIXO/a MPOJIyKTa peakiuu (B %) oT
TEOPETHUYECKH BO3MOXKHOTO, YCTaHOBJIEHUE (OPMYJIBI M CTPOEHHUS BEIIECTBAa IO
IPOAYKTaM €ro Cropanusi (Wi TUAPOIIN3a).

Kupvr. Kupsl — crnoxubple 3(QUpbl TIULIEPUHA U KapOOHOBBIX KHCIOT.
CoctaB u crpoenue xupoB. HomeHnknarypa u knaccudukanus >kupoB. Macna.
XKupsl B npupoze. buonornueckne ¢pynkuun xupon. CBoiicTBa xkupoB. OMbLICHHE
KUPOB, MoJlydeHHe MbuUia. OOBSCHEHHE MOIOIMIMX CBOMCTB MbuUIA. ['mapupoBaHue
xuakux xupoB. Maprapus. [loustue o CMC. O0bsacHeHHE MOIOIIUX CBONCTB MbLIa
u CMC (B cpaBHEHUN).

Pac4yerHble 3a1aun. BeruncieHus no TepMOXMMUYECKUM YPABHEHUSIM.

JemoncTpanuu. Ousnyeckue cBOWCTBa 3TaHONa, MponaHoia-1 u OyraHoa-
1. HlapocTepxHEBbIE MOAEIH MOJIEKYJ M30MEPOB C MOJEKYJSIpHBIMU (OpMYyIamMu
CsHgO m C4H100. KonnuecTBEeHHOE BBITECHEHHME BOJOPOJAA W3 CIIMPTA HATPUEM.
CpaBHEHHE peEakUMi TOPEHHsI ATUIOBOIO M IPOMMWIOBOTO crnupToB. CpaBHEHHE
CKOpPOCTEN B3aMMOJEHCTBUS HATpPUs C DTAHOJIOM, NIPOIMAHOJIOM-2, TIIHLEPUHOM.
[Tomyyenune mpoctoro adupa. [lonydenue crnoxaoro s¢upa. [lonydenue stena us
sTaHona. PactBopumocTh (eHosia B BojgE€ TpU OOBIYHOW U  TOBBIIICHHON
TeMriepatype. BbiTecHenue ¢eHona u3 ¢eHossTa HATpUs YTOJIBHOM KHCIOTOM.
Peakmust genona ¢ xmopunom sxenesa (III). Peaknus denona ¢ dhopmanbaerumaom.
[[TapocTep>kHEBbIE MOJAEIM MOJIEKYJl ajbAETHJIOB M H30MEPHBIX WM KETOHOB.

Oxucnenve OeH3amplaeruga Ha Bo3ayxe. Peakiusi «cepeOpsHOTO 3epKaiay.



Oxucnenve anpaerunoB rugpokcuaom Mmenu (II). 3HakoMcTBO ¢ (u3MUecKUMHU
CBOMCTBAMHM  HEKOTOPBIX  KapOOHOBBIX  KHUCJIOT: MYpPaBbUHOH, YKCYCHOW,
MIPONMMOHOBOM, MACJISIHOW, IIABEJICBOM, JMMOHHOW, OJICMHOBOM, CTEapUHOBOW,
Oen3oiiHoil. Bo3ronka 6eH301HOI KUCI0Thl. OTHOILICHHE Pa3INYHBIX KapOOHOBBIX
KHUCJIOT K BoJie. CpaBHEHUE KUCIOTHOCTH CPEJIbl BOJHBIX PACTBOPOB MyPaBbHUHOW U
YKCYCHOM KHCJIOT OJMHAKOBOW MOJSPHOCTH. [lomydeHHEe NpHUITHO MAXHYLIETO
cioxHOTo dupa. OTHOIIEHNE K OPOMHOM BOJIE M PacTBOPY MEpPMaHTaHATa Kajus
npenesbHON M HempenenbHou KapOoHOBBIX KucnoT. IllapocTtepskHeBble MOJEH
MOJIEKYJT CIIOKHBIX 3(PHPOB M HM30MEPHBIX UM KapOOHOBBIX KHCIOT. OTHOIICHHE
CJIMBOYHOTO, MOACOJIHEUHOTO0 ¥ MAaIlIMHHOTO Macjia K BOJAHBIM pacTBopaM Opoma u
MEpMaHraHaTa Kajusl.

JlabopaTopHbie onbIThl. 6. [locTpoeHHe MOIENIEe MOJEKYJI H30MEPHBIX
CupTOB. 7. PacTBOPUMOCTh CHUPTOB C PA3JUYHBIM YUCIOM aTOMOB YTriepoja B
BoJie. 8. PacTBOpUMOCTH MHOTOATOMHBIX CHOUPTOB B Bone. 9. BiammopeiictBue
MHOT0aTOMHBIX crupToB ¢ Tujapokcuaom meau (II). 10. BzaumonelictBue BoHOTO
pactBopa eHoma c¢ OpomHou Bojoi. 11. IlocTtpoeHme wMomenei MOJEKY
M30MEPHBIX albJACTUIOB U KETOHOB. 12. Peakuust «cepeOpsiHoro 3epkana». 13.
Oxucnenue anpaerunoB ruapokcuaoMm meau (II). 14. Oxucnenne OeHzanbaeruaa
KHCIIOpOJIoM Bo3ayxa. 15. IlocTtpoenue Mozeneit MojieKysl M30MEPHBIX KapOOHOBBIX
KHUCJIOT U CJHOXHBIX 3(upoB. 16. CpaBHEHHUE CUJIBI YKCYCHON U COJITHOM KHUCIIOT B
peaknusix ¢ MuHKOM. 17. CpaBHEHHE PaCTBOPUMOCTH B BOJIE KapOOHOBBIX KHUCIIOT U
ux coneil. 18. BzaumopelicTBue KapOOHOBBIX KHCJIOT C OCHOBHBIMHU OKCHJIAMH,
OCHOBAHMSIMU, aM(OTEPHBIMU THAPOKCUAAMH U COJIAMU. 19. PacTBOpHUMOCTH KUPOB
B BOJIE U OPTAHUYECKUX PACTBOPUTEIISX.

JKcnepuMeHTAJIbHbIE 3ajdauM. |. Pacmo3HaBaHue pacTBOpPOB aierara
HaTpHs, KapOoHaTa HATPHs, CHJIMKAaTa HATPUA U cTeapaTa HaTpus. 2. Pacno3naBanue
00pa3IoB CIMBOYHOIO Macja u Maprapusa. 3. [lonyyenue kapOOHOBOI KUCIOTHI U3

MbuIa. 4. [TonyyeHne yKCyCHOM KUCIOTHI U3 aleTaTa HaTpHsl.

I'maBa 5. YrieBoabl

MoHo-, nu- 1 nonucaxapuasl. [IpeacraBurenn Kaxx 101 rpynmsl.



buonornyeckass posp yrieBonoB. VX 3HaueHue B JKHW3HM 4YEJIOBEKa M
o01iecTBa.

Monocaxapuost. I'moko3a, ee pusndyeckue cBoiictBa. CTpOCHHE MOJIEKYJIBI.
PaBHOBeCHs B pacTBOpPE IIFOKO3bl. 3aBUCUMOCTh XUMHUYECKHX CBOMCTB ITFOKO3bI OT
CTpOCHHS MOJIeKyJibl. B3aumoneiicteue ¢ ruapokcugom Meau (II) mpu komHaTHOM
TEeMIlepaType W HarpeBaHuM, dTepUUKAIUs, PEAKIUs «CepeOpsSHOTO 3epKaliay,
ruapupoBanue. Peakuuu OpOXEHHS TIIOKO3BL: CIIMPTOBOTO, MOJOYHOKHCIIOTO.
['moko3a B mpupone. buomorndeckas poiib TIOKO3bL. [IpuMeHeHHE TIIOKO3bl Ha
OCHOBE €€ CBOMCTB. PpyKTo3a Kak u3oMep IIIOK03bl. CpaBHEHHE CTPOEHUS
MOJIEKYJT 1 XUMUYECKUX CBOMCTB TIIIOKO3bI U PpyKTO3bl. DpyKTO3a B MPUPOJIE U €€
Ouosnoruyeckas poJb.

JHucaxapuovt.  CTpoeHue  aucaxapuaoB.  BoccranaBimBawmomuye U
HEBOCCTaHaBIMBarolue nucaxapuapl. Caxaposa, 1akTo3a, MaJlbTO3a, UX CTPOCHUE U
ononornyeckas poib. l'uaponus aucaxapuaoB. IIpoMbllUIeHHOE MONMy4YEeHUE
caxapo3bl U3 IPUPOJTHOTO CBIPHS.

Ilonucaxapuovi. Kpaxman u nemionos3a (CpaBHUTENbHAS XapaKTEPUCTHKA:
CTpPOCHHE, CBOMCTBA, OUOI0oTHUECKas poJib). DU3nyeckue CBOMCTBA MOJIMCaXapU/IOB.
XUMHUYECKHE CBOMCTBA MOJMCAXApUAO0B. [ maponun3 nonucaxapuaoB. KauectBeHHast
peakuust Ha kpaxman. [lonmmcaxapuasl B TpUpOJE, MX OHUOJIOTHYECKas pOJib.
[Ipumenenune mnonucaxapuaoB. IloHsTHe 00  HMCKYCCTBEHHBIX  BOJOKHAaX.
B3auMopeiicTBue 1eIUTI0I03bI C HEOPTAaHMYECKUMHU U KapOOHOBBIMU KHCIOTAMU —
00pa30BaHUE CIIOKHBIX 3(PUPOB.

Jemoncrpamun. OOpa3iibl yIJIeBOJAOB U U3JEIUNM U3 HUX. B3aumopeiicTBue
caxapo3bl ¢ rugpokcuaom meau (II). Tlomyuenue caxapaTta KaubIusi U BbIACICHUE
caxapo3bl U3 pacTBOpa caxapara Kaiblus. Peaknusi «cepeOpsHOro 3epkana» s
TJII0KO3bI. B3aumoneicTBue rimoko3bl ¢ PyKCHHCEPHUCTOM KuciaoToi. OTHOIIEHNE
pacTBOpPOB caxapo3bl M MaibTO3bl (JIakTO3bl) K ruapokcuny menu (II) mpwu
HarpeBaHuM. O3HaKOMIJIEHHE C (PU3NYECKUMH CBOMCTBAMHM LEJUIIOJIO3bI U Kpaxmalia.
Hablyxanue 11eumroo3sl 1 Kpaxmaina B Bojie. [lomydenne HuTpara 1esuitoIo36l.

JlaGopaTopHbie onbIThl. 20. O3HakoMieHHe ¢ (U3UYECKUMH CBONCTBAMHU

rioKo3bl. 21. B3anmonelicTBre rimtoko3bl ¢ ruapokcuaom meau (I1) mpu oObraHbIX



YCIOBHUSX W MpU HarpeBaHud. 22. BzaummoaelcTBHE TIIIOKO3bI WU Caxapo3bl ¢

aMMHauYHbIM PacTBOPOM oKkcuaa cepedpa. 23. KucnotHelil ruaponus caxapossl. 24.

KauecTBeHHas peakuys Ha Kpaxmadi. 25. 3HAKOMCTBO C KOJUIEKIIMEN BOJIOKOH.
JKcHepUMeHTAJIbHbIe 3agauu. 1. Pacno3HaBaHue pacTBOpPOB TJIOKO3BI U

rmnepuHa. 2. OnpeaesneHne Hammuus Kpaxmaia B MeJie, XJjie0e, MaprapHuHe.

I'naBa 6. A3oTcoaep:kamme coeJMHEHUA

Amuner. CoctaB u cTpoeHue amuHOB. Kiaccudukanus, wuzoMepus u
HOMEHKJIaTypa aMHUHOB. Anu(aruyeckue amMuHbl. AHWIMH. [lonydyeHne amMuHOB:
AIKUIMPOBAHUE aMMHaKa, BOCCTAHOBJIECHUE HUTPOCOCIMHEHUN (peakiusi 3UHUHA).
®u3nYECKre CBOWCTBA AaMUHOB. XMMUYECKNE CBOMCTBA AMUHOB: B3aMMOJICHCTBUE C
BOAOW W  KHcHOoTaMH. ['OMojormyeckuid psig  apoOMaTHYECKMX  aMHHOB.
AJIKUIMPOBaHUE W AaUWJIUMPOBAHWE AaMUHOB. B3auMHOE BIMSHHE aTOMOB B
MOJIEKYJIaX Ha MpUMEpe aMMHaka, alu(aTHYecKuX W apOMAaTHUYECKHX aMHUHOB.
[IpumeHeHne aMUHOB.

Amunoxkucanomor u Oenku. COCTaB W CTPOCHHE MOJIEKYJ] AMHHOKHUCIIOT.
N3omepust aMHMHOKHMCIIOT.  JIBOMCTBEHHOCTh  KHMCIIOTHO-OCHOBHBIX  CBOMCTB
AMUHOKHCJIOT W €€ INpUYMHBL. B3aumonelcTBue aMHHOKHMCIOT C OCHOBaHUSIMU.
B3aumopeiicTBUE aMUHOKUCIOT C KHCIOTaMH, OOpa3oBaHUE CIOXKHBIX 3(QHUPOB.
OOpaszoBaHue BHYTPUMOJIEKYJISIPHBIX coJyiei (OumosisipHoro wuoHa). Peakius
MOJIMKOHJIEHCALIU aMUHOKHUCIIOT. CHHTETUYECKHE BOJIOKHA (KalmpoH, SHAHT U JIp.).
buonornyeckas posib aMUHOKHUCIIOT. [[puMeHeHre aMUHOKHUCIIOT.

benku kak mnpupomneie Ouononumepsl. llenTuaHas Tpynma aToOMOB H
nentuaHas cBsa3b. llentuapl. benku. IlepBuunas, BTOpUYHAs W TpETUYHAS
CTPYKTYphl OeikoB. XHMHUECKHE CBOWCTBAa OEJIKOB: TOpeHue, JAeHaTypauus,
TUJIPOJIN3, KayeCTBeHHbIE (IIBETHBIE) peakuuu. buonoruueckue QpyHKIUU OGENKOB.
3nauenue OenkoB. UeTBepTHuHas CTPyKTypa OENKOB Kak arperamusi OeJIKOBBIX U
HEOENKOBBIX MoOJIeKyJ. [obanpHas mpobiieMa OENKOBOTO TOJIOAAHHS W MYTH €€
peuieHusl.

Hykneunoewte kucnomepr. O61uil 1ian crpoeHus: HykiaeotunoB. [lonsarue o



NUPUMUINHOBBIX U IIYPUHOBBIX OCHOBaHUsX. [lepBuuHas, BTOpu4YHas U TpEeTUYHAs
ctpykrypbl Monekynsl JHK. bunonornmueckas pons JHK u PHK. I'ennas
WHXEHEpHs 1 OUOTeXHOJOTUs. TpaHcreHHble (OPMBI )KUBOTHBIX M PACTEHUH.

JdemoncTpanun. Ousnyeckue CBOMCTBA METWIIAMHUHA. [ OpeHne MeTHIIaMUHa.
B3anmojeiicTBuEe aHWIMHA W METWJIAMUHA C BOAOW M KucioTaMu. OTHOLIEHHE
OeH30Jla W aHWIMHA K OpomMHON Boje. OkpamMBaHuWE TKaHEW AaHUIMHOBBIMU
kpacutensiMu. OOHapyXeHne (PYHKIIMOHAIBHBIX TPYII B MOJIEKYJaX aMHUHOKHCIIOT.
Heunrpamm3zanus I1eJI0YH AMUHOKMCIIOTOM. Heunrpammzanus KHUCJIOTHI
aMuHOKHCIOTONH. PacTBopenme wu ocaxaeHue OenkoB. JleHaTyparus O€IKOB.
KauectBennsle peakiuu Ha Oenku. Mogenu mosekyisl JIHK u paznuyHbIx BHIOB
mosiekyn PHK. O6pa3ipl npoykToB NUTaHUsI U3 TPaHCTEHHBIX (OPM pacTeHUIl U
JKABOTHBIX; JIEKAPCTB M IIPENaparoB, HM3TOTOBJIEHHBIX C TMOMOIIBK) T'€HHOM
UHXCHEPUH.

JlabopaTopHbie onbIThl. 26. [locTpoeHHE MOIENIEN MOJIEKYJT H30MEPHBIX
aMuHOB. 27. CMeNMBaEMOCTh aHUJIMHA C BOJIOM. 28. OOpa3oBaHue COJiel aMUHOB C

kuciotamu. 29. KauecTBeHHbIE peakiuy Ha OCJIKH.
I'naBa 7. Buojornyecky akTUBHbIE BellleCTBa

Bumamunwt. Ilonsitue o ButamuHax. Mx knaccudukanuss u oO03HAYEHUE.
Hopwmbl notpedienust BuTaMuHOB. BogopactBopumsie (Ha npumepe ButamuHa C) u
KUpOpacTBOpuMbIe (Ha mpuMmepe BuUTamMuHOB A u D) Butammusl. [lonstue 006
aBUTAMUHO3aX, THUIEp- W TUIOBUTaMHUHO3aX. [IpodunakTuka aBUTAMHUHO30B.
OTtaenbHbIE TIPEACTaBUTENN BOJAOpacTBOpUMBIX BUTamMuHOB (C, PP, rpynnel B) u
KUPOPACTBOPUMBIX BUTaMUHOB (A, D, E). MIx Ouonorudeckast pois.

@Depmenmut. 1lonsatue o epMeHTaX Kak O OMOJOTMYECKUX KaTalu3aTopax
0enkoBOM mpupoabl. 3HaUEHUE B OMOJOTUU M NPUMEHEHUE B MPOMBIIUICHHOCTH.
Knaccudukanus depmentoB. OcoOEHHOCTH CTPOCHUS W CBOMCTB (DEPMEHTOB:
CEJICKTUBHOCTh U 3((PEKTUBHOCTh. 3aBUCUMOCTh AKTHUBHOCTH (EepMeHTa OT
temnepatypbl u pH cpeapl. OCOOEHHOCTH CTPOEHHS W CBOWCTB B CPaBHEHHH C
HEOPTraHWYECKUMHU KaTaJIn3aTOPAMHU.

I'opmonwt. Tlonstue o ropMoHax Kak OHMOJOTHYECKH aKTUBHBIX BEIIECTBAX,



BBIIIOJIHAIOIIMX AHAOKPHUHHYIO PETYJSLUI0 KU3HEAEITEIIbHOCTH OpraHU3MOB.
Knaccudukanus TOPMOHOB: CTEPOUIbL, IIPOU3BOJIHbBIE AMUHOKUCJIOT,
MOJIUMENTUIHBIE U OETKOBble TOpPMOHBI. OTAENbHBIE MPEICTABUTEIN TOPMOHOB:
ACTPANOII, TECTOCTEPOH, HHCYJINH, aIpEHAJIMH.

Jlekapcmea. IloHstTne 0 JIeKapcTBaX KaK  XHUMHOTEPANEBTUYECKUX
npenaparax. ['pynmel  JiekapcTB: cyibpaMuibpl  (CTPENTOIMA), AHTHOUOTHKHU
(meHuuusUIMH), acnupuH. bes3omacHeie cmocoObl MPUMEHEHUs, JEKApPCTBEHHBIC
dbopmbl. KpaTkue wucCTOpUYecKHe CBEICHHMS O BO3HUKHOBEHMM W Pa3BUTUU
XUMUOTEpanui. MexaHu3M JEeUCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaTos,
CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHUE CBOWCTB HA OCHOBE aHAJIM3a XMMHYECKOIO
CTpOeHMsl. AHTUOMOTUKH, UX KiIaccU(UKalMs MO CTPOCHHUIO, THUILy U CIEKTPY

nevctBus. [lucoakrepnos. HapkoTuku, HapKOMaHus U €€ MPopUIaKTHUKA.

JemoncTpanuu. OOpa3ubl BUTaMHHHBIX MpenapaToB. [loIMBHUTaMUHBIL.
Nnmoctpanuu ¢oTtorpaduil )KUBOTHBIX C PAa3IUYHBIMUA (OpMaMU aBUTAMUHO30B.
CpaBHenue ckopoctu pasznoxxenus HyO, o neiictBuem depMeHTa (KaTaiasbl) U
Heoprannuyeckux karanuzatopoB (KI, FeCls, MnO;). Ilnakar unu komorpamma c
U300paKeHUEM CTPYKTYPHBIX (OpMYJ 3CTpaJMoia, TECTOCTEpOHA, aJpeHalMHA.
B3aumopaeiictBue aapenanuna ¢ pactsopom FeCls.

I'maBa 8. XumMu4eckuii IpAKTHKYM

1.KayecTBeHHBIN aHATN3 OPraHUYCCKUX COCTUHCHUM.

2. YTI1eBo0pOIbl.

3. CrupThl.

4. Anpierusibl U KETOHBL.

5. KapO6oHOBBIC KHCIIOTHI.

6. YrieBosl.

7. AMHHBI, aMUHOKHUCIIOTBI, OCIIKH.

8. UnenTudukamnms opraHM4ecKuX COeIMHEHUN.

9. [lelictBue (hepMEHTOB Ha pa3IMUHbIC BEIIECTBA.

10. AmHanu3 HEKOTOpBIX JIEKAPCTBEHHBIX IMpenaparoB  (aclupuHAa,

mapancramoJia.



S. KAJIEHJIAPHO - TEMATUYECKOE IIVIAHUPOBAHHUE

NeNe Mara Tema ypoka OcHoOBHOE coaepxaHue Xapaxkrepucruka
YPOKOB 2 ypoOKa OCHOBHBIX BH/10B P
5 m AeSITeIbHOCTH YYCHHKa | 3
= = § (Ha ypoBHe y4eGHbIX =
= : = neicTBHil) z
= = = &<
= o &z
o <
= =
Beeoenue (6uacoes)
1 [Ipeamer OpPraHUYECKOU 1 Oprannueckue BeUIeCTBa: XapakTepu3oBaTh
XUMHH. OpraHquCKHe MMPpUPOAHBIC, HCKYCCTBCHHBIC U 0COOEHHOCTH COCTaBa U
BEIIeCTBA cuaTernyeckue. OCOOEHHOCTH CTPOCHUA OPIraHUICCKUX

COCTaBa U CTPOCHUS
OpPraHMYECKUX BEILECTB.
Buranusm u ero kpax. [lonarue
00 yrieBoaopoax.
Hemonctpanuu. [1naBienue,
00yTJIMBaHUE U TOPEHUE
OpraHMYECKUX BEIIECTB.
Monenu MoeKys1 OpraHuYECKUX
COEIMHEHUI Pa3HbIX KJIACCOB
(IapocTepKHEBBIE U
00BvémHBIE). OnpeneneHue
AIIEMEHTHOT'O COCTaBa
OPraHUYECKUX COCTUHEHUH.
oprpetst A. M. Bytzeposa, .
A. bepuenuyca, @. Bénepa

BemtectB. Kitaccuduuuposarsb
UX Ha OCHOBE MPOUCXOXKICHUS
1 nepepaboTKu.
AprymMeHTHpOBaTh
HECOCTOSITEIbHOCTh
BuTanu3Ma. Onpenensith
OTJIMYUTEIbHBIE OCOOCHHOCTH
yTJIEBOIOPO/IOB.




Teopus
OpraHUYECKHUX
A.M. bytneposa

CTPOCHUSA
COEJIMHEHUN

CrtpoeHue aToma yriepoja

BanentHeie cocTosiHHs aToMa
yriaepona.

OCHOBHBIEC TOJIOKEHUSI TEOPHU
XUMHUYECKOTo cTpoeHus A. M.

bytneposa. BanentHocTs.
CrpykrypHble  (opMynsl —
NOJHBIE W COKpallEHHBIE.
IIpoctslie (onuHapHBbIE) u

KpaTHbIE (IIBOWHBIE M TPONHBIC)
cBsa3u. M3oMepel M m3oMepus.
B3aumHoe BnusHHE aTOMOB B
MOJIEKYJIE. JleMoHCTpanuu.
[Toptpersl A. M. bytneposa, 3.
@panknanga, ®. A. Kekye.
JlaboparopHbie OTIBITHI.
N3rorosnenue MOZeIIen
OpPraHUYECKUX COCIMHEHUN

DopmyIupoBaTh OCHOBHBIE
MOJIOKEHUS TEOpUU
XUMHYECKOro crpoeHus A. M.
bytneposa. Paznuuate
MOHSTUS  «BAJICHTHOCTH» H
«CTETEeHb OKHUCIICHUS.
CocTaBnarh MOJIEKYJSpPHbIE U
CTPYKTYpHBIE (hOopMyITBI.
Knaccudunuposars
KOBAJICHTHBIE CBSI3U o
KpPaTHOCTH. OOBsACHATD
SIBJICHUE M30MEepUn u
B3alIMHOE BIJIUSIHHE aTOMOB B
MOJIEKYJIe

[loBTOpenue u 00001IEHNE
TEMBI. [Toaroroska K
KOHTPOJIbHOM paboTe

TectupoBanue, pelieHue 3anad
U BBINIOJIHEHHUE YIIPAKHEHUM 110
TeEME

BpinosiHATE  TECTHI, pelaTth
337a44 U YOPAKHEHUS IO
teme. [IpoBOOUTH  OILIEHKY
COOCTBEHHBLIX JOCTIKEHUH B

YCBOEHUU TEMBL.
KoppektupoBaTe cBOM 3HaHHS
B COOTBETCTBUU c

IUIAHUPYEMBIM Pe3yJIbTaTOM

Ilpomesccymounasn
ammecmayus

I'nasa 1. Cmpoenue opzanuueckux coeounenuii (10 uacos)




7 Knaccudukarmms Knaccudukanust mo crpoeHuto | 3HaThb XUMUUYECKHE TOHATHS
OpraHUYECKUX COEC I[I/IHCHPII)'I KYTJICPOAHOT'O CKCJICTa». yrHGpOI[HBIfI CKCJICT,
AlMKJINYECKUE (anmkaHbl, | GyHKIMOHATbHAS TPYIIIIA;
QIKEHBI, AIKWHBI, aJKaJIUCHbI), | -KIACCU(PUKALUIO U
KapOOLUKINYECKUE HOMEHKJIaTypy OPraHU4eCKUX
(UMKIIOANKaHbl M apeHbl) U | COEAMHEHUN
reTePOLUKINYECKHE. YMeTb onpenenars:
8 OcHoBHBIC KJ1aCChl Knaccuduxaryst 0 | IPUHAIEKHOCTD BEIECTB K
OPTraHUYCCKUX COCIUHCHUN (G yHKIIMOHATBHBIM rpyImnam: | pa3audHbIM Kjaccam
CIUpThl, (EHONBI, MPOCTHIC | OPraHUICCKUX COCITUHCHUIN
5¢upbl, albIerujbl, KETOHBI,
KapOOHOBBIC KUCIIOTHI, CIIOKHBIC
3¢upsbl. JeMoHcTpanuu:
OG6pa3siib MpeICTaBUTENEH
pa3IMYHBIX KJIaCCOB
OpPraHUYECKHX COCIUHEHUH U
IapOCTEP>KHEBBIE W
00bEMHBIEC MOJIEIT UX MOJIEKYJT
9 Ilpakmuueckasa paboma Ne 1 KauecTBeHHBIN aHauu3 | YMETh BBITOJIHAT IT.p.
OpTraHUYECKUX COCTMHECHUM XUMUYECKUM SKCTIEPUMEHT T10
ONpEJIETICHUIO0 KAaUeCTBEHHOTO
COCTaBa OPTraHUYECKUX
BEIIECTB
10 OcHOBBI HOMEHKJIATYPbI Homenknarypa TpuBruanbHasi 1 | YMETh Ha3bIBATh
OPraHUYECKUX COETUHEHHM NIOITAK. ITpunuumns OpraHUYeCcKHEe BELIECTBA 110
o0Opa3oBaHus Ha3BaHUM «TPUBHAIBHOW» U
l]_ OCHOBI)I HOMeHKJ'IaTprI OpTraHUYCCKUX COCI[I/IHCHI/Iﬁ 10 MC)KI[yHaPOHHOﬁ
OpPraHUYEeCKHX COEUHEHHIH. HIOITAK. /IemoHCcTpanuu: HOMEHKIJIaType

Tabmunsl «Ha3zBanue ankaHoB 1
AJIKMIBHBIX 3aMECTHTEIICH Y,
«OCHOBHBIE KIIACCHI
OPraHNYEeCKUX COCTUHEHUIN




12

N3omepuss B opranuyueckou
XUMUU U €€ BUJIbI

CrpyKTypHas u3oMepus 1 ee
BU/JIbl: N30MEPHSI KYTJIEPOIHOTO
CKEJIETa», H30MEPHUsI ITOJIOKEHUS
(kpaTHOM CBSI3U U

3HATb XuMuyecKkue noHAmMuUA:
YTJIIEPOJIHBIN CKEJIET,
(yHKLIMOHATIbHAS TPYIINA;

TOMOJIOTHSI, CTPYKTYpHasi U
13 [IpocTpancTBEeHHAs! H3OMEPHUS .
(GYHKIIMOHATILHOU TPYIIITHI), IPOCTPAHCTBEHHAS U30MEPHUS
MEKKJIACCOBAsT H30MEPHSI. YMeTb onpeodensimo: U30Mephbl
14 Pemrenne 3amay Ha BEIBOJ [IpocTpaHCTBEHHASA U30MEPHS U | U TOMOJIOTH
(bopMyH OpraHUYECKUX €C BUbL: TCOMCTPUYCCKAA U
COoeMHEHMI ontuyeckas. JleMoHCTpanuu:
Monaenu MoieKyaI U30MEPOB
pa3HbIX BUIOB U30MEPHH
15 [ToBTOpenue u 060061IEHNE TectupoBanue, penieHue 3aa4 | BIMOMHATE  TECTh, pelaTh
U YIPaXHEHUH 110 TeMe 3aJjaud U YOPOKHEHUS 10
teme. [IpoBOOUTH  OLIEHKY
COOCTBEHHBIX JIOCTHDKCHUH B
YCBOCHHUH TEMBI.
KoppekTrpoBath CBOM 3HaHUS
B COOTBETCTBUU c
TUIAHUPYEMBIM PE3yIbTaTOM
16 IIpomescymounasn CTpoeHne OpraHuYecKHxX K.p.
ammecmauus COEIMHEHUH

I'nasa 2. Peakuyuu 6 opzanuyecKux cOeOUHeHuax




17

THbl XUMUYECKUX PEAKIIUM B
OpraHN4eCKOW XUMUHU

18

TUnbl XUMUYECKHUX PEAKIUM B
OPraHUYECKON XUMUHU.
C.p.

Peakuuu 3amenienus
(rajJoreHupoBaHUE ATKAHOB U
apeHoB). Peakiiun
npUCcOeANHECHUS (THIPHPOBAHHE,
rajJloreHupoBaHue,
TUAPOTAIIOTeHUPOBAHUE).
Peakuuu nonumMepusanuu u
MOJMKOHIeHCauuu. Peakiuu
OTIIEIUICHUS —)JIMMUHUPOBAHUS
(meruapupoBaHUE AJTKAHOB,
JeruapaTanus CupToB,
0e2udpoXiI0puposaHue
2AN102eHAIKAHO08, KPEKUHT
QIKAHOB H JICTIOIMMEPU3AIUS
nonuMepoB. Peaknuun
MU30MEpH3aIIHH.
JleMoHcTpanum:
oOecrBeunBaHNEe OPOMHOI BOJIbI
STUJICHOM U alleTUICHOM;
JeTIOTMMEPH3aLIUs
MOJIMATUIICHA; TTOTy4YeHUE
ATHJICHA W 3TAaHOJa; KPEKUHT
KepOoCHHA

3HATh XUMUYeCKUe NOHAMUA:
OCHOBHBIE THUIIbI PEAKIUH B
OpPraHUYECKON XUMUU

Ymetb onpedenamep:

TUIIBI PEAKIUI B
OPraHU4eCKOM XUMHUH

C.p.

19

Peakuuonnele  4YacTuubl B
OpraHNU4YeCKOW XUMUU

20

OCHOBHEIE MEXaHNU3MBbI
IIPOTEKAHUsl PEAKIUI

OOMeHHBIN MEXaHU3M
00pa30BaHus KOBAJEHTHOU
CBs3U. ' OMONMTHYECKUI pa3pbIB
cBsA3M. [JOHOpPHO-aKLENTOPHBIN

3HaTh XUMUUYECKHUE MTOHSITHSL:
NeKTpo UL, HyKIeopuI,
VHJYKTUBHBIA U ME30MEPHBII
3¢ deKThI




21 OnekTpoHHble Ap(EeKTH B MeXaHU3M 00pa30BaHUs YMeTb 00BSACHATH: IPUPOLY U
MOJICKYyJIax OpraHUYECKUX KOBAJICGHTHOM CBS3U. CIIOCOOBI 06pa3013aH1/151
COEMHEHUIX ['eTeposmTyecKuil pa3pbiB XMMHYECKOH CBSA3U
KOBaJIEHTHOM cBs3U. [loHATHE O | YMETh OnpenensaTs: Xapakrep
HyKJIeouiIe U eKTpoduIe. B3aMMHOT'O BJIMSHHS aTOMOB B
WHIyKTUBHBINA U ME30MEPHBII MOJIEKYJIax
s dextrl. [IpaBuiio
MapKkOoBHHKOBA.
Knaccudukanus peakiuii mo
TUIY PEarupYIOUINX YaCTHII
(cBOOOaHOpAUKAIILHEIE,
ANIEKTPOPUIIbHBIE,
HYyKJIeODUIbHBIC) U IPUHIIUITY
M3MEHEHHS COCTaBa MOJICKYJIBL.
JleMoHCTpanuu: B3pbIB
rpEMYYEro ras3a; ropeHue
MeTaHa WU MpornaH-0yTaHOBOM
CMECH C KHCIIOPOJIOM
(BO31yXOM)
22 [ToBTOpeHue u 00600IIEeHHE TectupoBanue, pelieHue 3a0a49 | BBIMOJHAT  TECTHI, pEIIaTh
U YIpaXXHEHUH 10 TeMe 3ala4yl W YOpaKHEHUs 1O
teme. [IpoBOOUTH  OLIEHKY
COOCTBEHHBIX JOCTH)KEHUI B
YCBOCHHUH TEMBI.
KoppekTupoBars cBOM 3HaHUS
B COOTBETCTBUU c
TJIAHUPYEMBIM Pe3yIbTaTOM
23 Ilpomescymounasn Peakuuu oprannueckux K.p.
ammecmauus COEIMHEHUH
24 AHanu3 KOHTPOJIbHOU pabOThI TectupoBaHue, pelieHue 3a1au

Ne 2

Y BBIIIOJIHEHHUE YIIPAKHEHUH 110
TEME




TI'nasa 3. Yenesooopoowt (22 uaca)

25 AJKaHBI: CTpOEHUE, 1 ToMosioruueckuii psi ankanoB v | Onpenensars MPUHAIIEKHOCTD
TOMOJIOTUYECKUH P, ero obmas popmyna. COCIMHEHUI K ajKaHaMm Ha
M30MepHs 1 HOMEHKIIATYpa CrpykTypHas uzoMepust OCHOBE aHajiM3a COCTaBa UX
26 AJIKAHDL MOJTy4eHNeE - 1 yIJIEpOHOM 1enu. Pagukaisbl. Mosekya. JlaBaTth HaSBaHI/IiI
(busHuecKHe CBOHCTBA Homenkiarypa ankaHoB. aJKaHaM TI0 MEXIyHApOIHOM
XUMHYECKUE CBOWCTBA ATKAHOB: | HOMEHKIIATYpE.
27 AHK‘,aHH: XUMHHCCKHIC 1 ropeHue, PeaKiuy 3aMeIIeHHs XapakTtepuzoBaThb COCTaB |
CBOUCTBAH TIPUMCHCHHIE (ranoreHMpoOBaHUE), PEAKIIH CBOIiCTBa BaKHEHIIINX
Pa3oKeHUSI METaHa, PeaKIUs npeICcTaBUTENeH AJIKaHOB.
JETUAPUPOBAHUS ITAHA. Hab6monate XUMHYECKUN
Hemoncrpauuu. ['openue 9KCIIEPUMEHT C (PUKCUPOBATH
aJIKaHOB W3 pe3epByapa ra3oBoil | ero pe3yibTaThl. Pasznuuath
3akuranku. OTHoOILIEHHE MOHSITHS «TOMOJIOTY u
AJIKaHOB K OPOMHO# BOJIe «U30MEPY
pacTBOpy MepMaHraHaTa Kajus.
JlaGopaTopHbI€ OTIBITHI.
OO6HapyxeHue NpoIyKTOB
TOPEHUSI CBEUU
28 AJIKEHBI: CTpPOEHUE, 1 OtuiieH. ['oMmonoruyeckuii psijg Onpenenars npuHamiesxxHocTs | C.p.
TOMOJIOTUYECKHUH P, ankeHoB. Homenknatypa. COEIMHEHUH K aJIKeHaM Ha
M30MEpHs 1 HOMCHKIATYPA. CtpykTypHast ©30Mepus. OCHOBE aHaJIM3a COCTaBa MX
C.p. [IpombllIEHHOE TOTYyYEHHE Monekyi. JlaBath Ha3BaHUS }
29 AJIKEHbI: TIONTYYEeHHE I 1 AJIKEHOB: KPEKUHT U aJIKEHaM T10 MEXKITYHAPOIHON

(du3nyUecKre CBONCTBA

ACTUAPUPOBAHUC AJIKAHOB.

HOMEHKJIaType.




30 AJKeHBI: XUMHYECKHUE Peaknus nerunparanuu XapakTepu3oBaTh COCTAaB U
CBOMCTBA U MIpUMCHEHUE 9TaHOJa, KaK na6opaTopHLn?1 CBOMCTBA Ba)KHCHIIINX
CIoco0 Moy4eHus ITHIICHA. IIPEICTABUTENEH AJIKEHOB.
Peakuuu npucoenuHeHus: HaGmonate XumMuueckuit
ruapaTanus, 9KCIIEPUMEHT ¢ (PUKCUPOBATH
TUAPOrajoreHUpOBaHUE, ero pe3ynbTarhl. Paznuuare
raJIOreHUPOBAHMUE, MOHATUS «TOMOJIOT» U
nosumepusanuu. [Ipasuio «HA30MEp» ISl aJIKEHOB
MapkoBHukoBa. OkucieHue
ankeHoB. KauecTBeHHbIE
peaklK Ha HEeTpeaeIbHbIC
YIJIEBOAOPOABL. JleMOHCTpanuH.
I'openue sTunexa.
KauecTBeHHbIe peakuyu Ha
JIBOVHYIO CBSI3b:
o0eclBEeUMBaHUE ITUIICHOM
pPacTBOPOB IEpMAaHraHaTa KaJus
1 OpOMHOM BOJBI.
31 AJIKUHBI: CTPOCHHE, OO0m1as xapakTepUCTUKA Onpenenars npuHagnexHocTh | C.p.
rOMOJIOTHYECKHI PSJI, TOMOJIOTHUYECKOTO pAJa. COCIMHEHUN K aJKUHAM Ha
M30MepHUsl 1 HOMEHKJIATYPA. Crioco0b1 00pa3oBaHus OCHOBE aHajM3a CoOCTaBa HX
C.p. Ha3BaHUU IKHHOB. Mousiekyn.  JlaBath Ha3BaHuA
32 AJTKUHBI: TIONY9EeHHE XUMHYECKHEe CBONCTBA QIKUHAM IO MEXJIyHapOJHON

(hu3uYIecKrue CBOMCTBA

alETUIICHA: TOPEHUE, PEAKIINH
MPUCOEANHEHHUS:
TUAPOTajOreHUpPOBaHUE,
raJIoreHHpPOBaHUE, THIpaTallus
(peaxmust Kyueposa), — ero
MOJIy4Y€HUE U IPUMEHEHHE.
Bununxnopun u ero

HOMEHKJIaType.
XapakTepu3oBaTh COCTaB,
CBOMCTBA M  INPUMEHEHHE
aleTHIICHA. YcranaBinuBaTh
MPUYUHHOCIIEICTBEHHYIO CBSI3b
MEXIY COCTaBOM, CTPOEHUEM
MOJIEKYJI, CBOMCTBaMH U




33

AJKEHBI: XUMUUYECKHE
CBOMCTBA U IMPUMCHCHUC

MOJIMMEpU3aIHs B
MOJINXJIOPBUHHMIL.
Hemouctpanuu. [Tonyuenne
aleTUJICHa peaKkIuen Tuaposin3a
KapOuaa kanpius. ['openue
anerwieHa. KauecTBeHHbIe
peaxkiuu Ha TPOUHYIO CBSI3b:
obOeciBeYrBaHUE AllETUIICHOM
pPacTBOPOB MepMaHraHaTa Kaaus
1 OpPOMHOH BOJIBL

IPUMEHEHNUEM aleTuieHa.
Ha6mronats XUMHUYECKUN
9KCIIEPUMEHT C (PUKCHUPOBATH
ero pesyiprarsl. Paznuuath
HNOHATUSA «TOMOJIOT» u
«U30MEPY ISl ATTKUHOB

34 AJIKaJIMeHbI: CTPOCHHUE, Homenknarypa. Conpskénnple | Onpenenats npuHannexnocts | C.p.
TOMOJIOTUYECKHUH P, nuenbl. byranuen-1,3, u3onpeH. | COEIMHEHU K ajakaJueHaM Ha
M30MepHs H HOMEHKIIATYPA. Peakums JleGenena. Peakumu OCHOBE aHalli3a COCTaBa HX
C.p. MPHCOCMHEHN AlKaAHEHOB. Mosiekys. JlaBaTh Ha3BaHUsS
35 AJTKATHEHBL: TONyUCHHUE, Kayuyku: HaTypanbHbIH, _ | anxenuenam o
CUHTEeTHUYECKHE (OyTaIueHOBBIN, | MEKIYHAPOTHOM
XUMUYECKHE U PU3NUECKue N
. M30MPEHOBHIN). Bynkanuzamuss | HOMEHKIAType.
CBOMCTBA Kayuyka. Pe3una. D00HHUT. XapakTepu3oBaTb COCTaB U
Hemonctpauuu. Konnekuus CBOMCTBaA BaYKHEHUIITUX
«Kayuykny». JlabopatopHsbie MpPEJICTABUTENECH AJIKAJMECHOB.
onbIThl. MccnenoBanue cBoiictB | Oco3HaBaTh 3HAYUMOCTh POJIU
Kay4qyKOB OTEUYECTBEHHOTO YYEHOTO B
MOJIy4YeHU N NEPBOTO
CHHTETHYIECKOTO KayJyka.
VYcranaBnuBaTh  3aBUCUMOCTD
MEXITY CTPOCHHUEM u
CBOMCTBaMHM TIOJIUMEPOB Ha
npuMepe Kaydyka, pe3WHbl U
200HHTA
36 [TuknoankaHsl: CTPOCHHUE, [omosorudeckuii psig u obmast | 3HaTh BaKHEHIINe BelecTBa:

TOMOJIOTUYECKUH Psif,

M30MEpHUsI U HOMEHKJIATYpa.

C.p.

dbopMyIa IUKI0ATKAHOB.
Ctpoenne monexyi. Mzomepus
¥ HoMeHkIatypa. [lomydenue

[UKJIOAJIKAHEBI
VYMeTs Ha3bIBATh:
[HUKJIOAIKAHEI 110




37 [{ukmoankaHbl: OJTYy4YECHHUE LIUKJIOQJIKAHOB, UX (PU3MYECKHE | «TPUBHUAIBHOIN» U
XUMHUUYECKHUE U (bI/ISI/I‘IeCKI/Ie CBOICTBA. PeaKL[I/II/I ropcHus, MC)KI[yH?lpOIIHOfI
CBOMCTBA pasIoKEHUs, paluKaibHOIO HOMEHKJIAType;
3aMELICHUs], U30MEPHU3aLUU. YMeTh onpenensTs:
Oco0rle cBOMCTBA MIPUHAIIC)KHOCTD
LIMKJIONIPOIIaHA U IIUKJI00yTaHa. | OPraHMYECKUX BELIECTB K
[TprMeHeHNe NUKIIOAIKaHOB Ha | KJIacCy HUKJIOAJIKAHOB
OCHOBE UX CBOMCTB. YMeTh XapakTepu30BaTh:
JemoHcTpanuuu: CTPOEHUE CBOMCTBaA
IapOCTEP>KHEBBIE MOJIEIIN LUKJIOAJIKAHOB
MOJIEKYJI LIUKJIOAJIKAHOB U YMeTb 00BSICHSTS:
AJIKEHOB; OTHOLIEHHE 3aBUCHUMOCTh PEaKIIMOHHOU
LIUKJIOr€KCaHa K pacTBOPY CIOCOOHOCTH LIMKJIOAJIKAHOB
[IepMaHraHaTa Kajaus 1 OpOMHOH | OT CTPOEHUS UX MOJIEKYJ
BOJIE
38 ApomaTudeckue beH3on, kak npeacTaBUTElNb XapaxkTepus3oBaTh cocras, | C.p.
YIJI€BOJIOPOIbI: CTPOCHHUE, apOMaTHYECKHX YIJIEBOJOPOJIOB. | CBOMCTBA W IIPUMEHEHHE
M30MEpHUsl 1 HOMEHKJIATYpa. CrpoeHue ero MoJIeKyJIbl U OeH3oa. VYcranaBiauBarth
C.p. CBOMCTBa (I)I/IBI/I‘IGVCKI/IC U NPUYMHHOCIIEICTBEHHYIO CBSI3b
39 ApOMaTHUECKHE XHMHYECKHE CBOHCTBA: TOPEHHE, | MENJLY COCTABOM, CTPOCHHEM
. PEaKIMU 3aMeIeHUs] — MOJIEKYJd,  CBOWCTBaMH U
YIJI€BOLOPOBI: ITOJIYYEHHUE U
- raJIoreHUPOBAaHNUE, HUTPOBAHUE. | MPUMEHEHUEM OeHsora.
busnyeckue csofictsa ITony4yenue u npuMeHEHUE Habmonats XUMUYECKUN
40 ApOMaTHIECKHE 6en3oa. JleMOHCTpalHHy. SKCIEPHUMEHT C (PUKCHPOBATh
YTJICBOZOPO/IBL: XUMUHCCKIC HccnenoBanue CBOWCTB O€H30/a | €ro pe3yibTaThl
CBOMCTBA U MPUMCHCHHE C TIOMOIIBIO OBITOBOTO
pactBopuTtelisi «CONbBEHT»
41 [TpupoHBIC UCTOYHHUKH Cocras npupozsoro rasa. Ero | Xapakrepusosats coctaB  u | C.p.

YTIEBOJOPOJIOB: HEPTB,
(bpakuroHHas IeperoHKa,
KPEKHUHT.

C.p.

HAaxO0KJICHUE B IIPUPOJIE.
[IpeumyiecTBa NpUpOAHOTO
rasza Kaxk TOIUIMBa. XUMUYECKas
nepepadoTKa IPUPOAHOTO rasa:

OCHOBHBIE HaIpaBJICHUS
nepepaboTKH W UCTIOTb30BAHMS
npupoaHoro raza. CpaBHUBATh
HAaXOXIEHUE B IIPUPOLE U




42 [IpupoaHbie HCTOUYHUKH KoHBepcHs, muponus. Cunres- COCTaB HPHUPOJHOTO u
YTJICBOAOPOAOB: IPHUPO ,Z[HI;II71 ra3 v €ro IMPUMCHCHUC. TOITYTHBIX ra3oB.
Ta3 U KAMEHHBIH yToJIb [TonyTHBIE Ta3bl, X COCTAB. XapakTtepu3oBaTh COCTaB |
[TepepaboTka MOMyTHOTO ra3a OCHOBHEIE HaIpaBJICHUS
Ha (ppaKIuu: Cyxoi ras, nepepadoOTKU U UCIIOh30BaAHUS
pornaH-OyTaHOBasi CMECH, MOMYTHOTO Ta3a
ra30BbIA O€H3HH.
Hemoncrtpanuu. Kapra
MOJIe3HBIX HCKoMaeMbiXx PO
43 Ilpakmuueckan paboma Ne 2 VYraesoaoposast ITpoBoanTh, HAOMIOAATE U IL.p.
OITMCBLIBATh XUMHYECKUN
AKCIIEPUMEHT JISI
MOATBEPKICHUS CTPOCHUS U
CBOMCTB pa3jIMYHbIX
OpPraHUYECKUX COCTMHCHHM, a
TaKKe UX UACHTU(DHUKAIIH C
ITOMOIILI0 KaUeCTBEHHBIX
peakuuii
44 IToBTOpEeHUE M 0000IICHNE TectupoBanue, pemieHue 3aad | BeIMONMHATL  TecThl, periarh
U YIIPaXKHEHUH 110 TeMe 3aa4l W YIOPaKHEHUS TI0
teme. [IpoBOIUTH  OLIGHKY
COOCTBEHHBIX JIOCTHIJKEHHH B
YCBOCHUU TEMBI.
KoppekTupoBarb cBOM 3HaHUS
B COOTBETCTBUU c
TUIAHUPYEMBIM Pe3yIbTaTOM
45 Ilpomesricymounasn K.p.
ammecmauus
46 AHaIM3 KOHTPOJIBHOU PabOTHI TectupoBanue, penieHue 3aaad

Ne 3

U BBIITOJTHCHHEC ynpamHeHHﬁ 10
TEME

I'nasa 4. Kucnopoocooepicaujue coeounenus




47 CroupTsl: CTpOoeHUE, U30MEPHUS OyHKIMOHAIbHAS HaseiBaTh CHUPTHI o
1 HOMEHKJIaTypa TUAPOKCUJIbHAA I'pYIIIa. MC)KI[yHaPOIIHOﬁ
48 CroupTtsl: pU3NUECKUe U I'omonoruyeckuii psz HOMEHKJIAType.
XAMITIECKHE CBOMCTRA MpeACNIbHBIX OJJHOATOMHBIX XapaktepuzoBaThb  CTPOCHHE,
. cnupToB. M3oMepus moyiokeHus: | CBOWCTBA, CIOCOOBI MOIYYESHHUS
49 COupTHIL: TOTYYEHUS U >
(GYHKIIMOHATBLHOU TPYIIITHL. u obnactu MPUMEHEHUS
TIpUMCHCHHMA Bonoponnas cBs3b. IpeaesbHbIX OJIHOATOMHBIX
XHUMHUYECKUE CBOMCTBA CIIUPTOB. | CIIUPTOB. YcraHaBiuBaTh
Anpaeruanas rpynna. Peakuuss | IpUUMHHOCIEICTBEHHYIO CBA3b
TepUDUKAINH, CITOKHBIC MEXIY COCTaBOM, CTPOCHHUEM
s¢upsl. [IpuMeHnenue cnupToB. | MOJEKYI, CBOMCTBAaMM U
JlelicTBME METUIIOBOTO U NPUMEHEHUEM  METAaHOJIA U
STUJIOBOTO CIIUPTOB Ha 3TaHOJIA. Habmronats,
OpraHu3M 4YeJIOBeKa. CaMOCTOSTEIIbHO TPOBOJIUTH
Hemonctpauuu. OkucieHnue ONUCHIBATh XUMUYECKUN
CIIUPTA B aJIbJICTHU/IL. SKCIEPUMEHT
JlaBopaTopHbIE OMBITHI.
CpaBHeHUE CKOPOCTH
WCIIapeHus BOJbI U ATAHOIIA.
50 Ilpakmuueckasa paboma Ne 3 CriupTsl ITpoBouTH, HAOIIOAATE U IT.p.
ONMUCHIBATh XUMUYECKUI
SKCTIEPUMEHT JIJIs1
MOATBEPKJICHUS CTPOCHUS U
CBOMCTB pa3jIM4YHbIX
OpraHUYECKUX COCTUHEHH, a
TaK)Ke X UACHTU(UKAIIUHU C
MOMOIIbIO KaUeCTBEHHBIX
peakuuii
51 DeHOBI: CTPOCHUE U Crpoenue, OTy4eHHE, Xapakrepu3oBarb  CTPOEHHE,
(bu3HYEeCKHE CBOWMCTBA CBOICTBA U MPUMEHEHHE CBOMCTBA, CIIOCOOBI MOTyUEHUS
52 DeHOBI: XUMUYECKHE ¢denona. KauecTBeHHbIE u obnactu MPUMEHEHUS

CBOICTBA

peakuu Ha GeHos. Bzaumuoe

¢denona. UneHTHPUIMPOBATH




53 DeHoIbl: CII0COOBI BJIMSTHHE aTOMOB B MOJICKYJIE beHon c TIOMOIIIBIO
IOJIyYE€HUS q)eHOHa. I[eMOHCTpaLII/II/I. KauCCTBCHHBIX peaKLIHﬁ.
3aBHCUMOCTh PACTBOPUMOCTH Cobnronath npaBuia
¢deHomna B BOJIC OT TEMIIEpaTyphl. | 0€30MacHOT0  OOpalieHus ¢
B3aumopeiictBue denona ¢ (dhenonom
OpOMHOI BOJIOM U XJIOPUIOM
xkenesa (I11), kak kKauecTBEHHBIE
peaxiuu
54 AJbIeruabl U KETOHBI: dopmanblieru u aneTaibaeru, | XapakTepru3oBaTh CTPOCHUE, C.p.
CTpOEHHE, HOMEHKIIATypa 1 KaK MPEJCTaBUTEIN AlIbJICTU/IOB, | CBOWCTBA, CIIOCOOBI MTOTYYCHHS
H30MepUsL. COCTaB MX MOJICKYIL ¥ 00JIaCTH IPUMEHCHUS
C.p. OyHKIMOHATBHAS dopmanbaeruia u
55 AJIbAET B! H KETOHDI: KapOOHHJIbHAS TPYIIIIA. areTanbeTua.
KauecTBenHble peakuyu Ha WNnentudunuposats
(dbu3uYecKue U XUMUUECKUE N
. anpaerupl. CBOWCTBA, QJIBJICTUJIBI C TTIOMOIIBIO
CBOMCTBA MOJTyYCHUE ¥ IIPUMEHEHHE Ka4eCTBCHHBIX PEaKIIUU.
56 ANbIeTUabI U KETOHBI:

MOJIYUCHUS U IPUMCHCHU A

bopmanbaeruia u
arerajabaernaa. Peaknuu
MOJIMKOHICHCALINY JIJIs1
dbopmanberuaa. [lonsrue o
KETOHAax Ha MpHUMepe aleToHa.
JemoHcTpanmuu. Peakuun
cepeOpsSHOro 3epKajia 1 co
CBEKEIOIYYEHHBIM
ruapokcuaom meau(Il) mpu
HarpeBaHUH, KaK Ka4YeCTBEHHBIE
peaKklMK Ha ajbJeTU/Ibl

Cobmnronate npaBuiia
9KOJIOTMYECKU TPAMOTHOTO U
6e30macHOro odpaleHus ¢
(hopmaibIeTHIOM.




57 Ipaxmuueckaa paboma Ne 4 AJbIEruasl U KETOHBI IIpoBoauts, HabmogaTs u | ILp.
OTHCHIBATH XUMUAYECKUN
9KCHEPUMEHT s
MOJITBEPKACHUSI CTPOCHHUS U
CBOWCTB pa3IUYHbIX
OpraHUYECKUX COCIUHEHUH, a
TaKXKe HMX HICHTU(DUKALMHU C
TIOMOIIBIO Ka4yeCTBEHHBIX
peakiuii
58 Kap0OoHOBbBIE KUCITOTHI: [Comosorrnueckuii psij XapaxkTepu30BaTh CTPOCHHE, C.p.
CTpOCHHUE, HOMEHKIIATypa U npeaACIbHBIX OJHOOCHOBHBIX CBOﬁCTBa, CITIOCOOBI MMOJIYUCHUA
H30Mepusl. KapOOHOBBIX KUCIOT. JKUpHBIE | B 00JaCTH MPUMEHEHUS
C.p. KHCIIOTBL. Xumuueckue MYpPaBbHHOHN U YKCYCHOH
59 KapGOHOBBIE KHCIOTHE: CBOMCTBA KapOOHOBBIX KHCIIOT. | KUCJOT. Pa3znuuate obiee,
[Tony4yenue u npuMeHeHue 0CcO0EHHOE U €JMHUYHOE B
busznuecKue U XUMHYECKHE . . .
. MYpPaBbHHOHN M YKCYCHOMH CTPOCHUU H CBOMCTBAX
CBOMCTBA KUCIOT. JleMOHCTpanuu. OpraHu4eckux (MypaBbUHOM U
60 KapGoHoBpIe KMCTIOTEL: OGpasipl MypaBbUHOIA, YKCYCHOM) U HEOPTaHMYECKHX
HOTy1CHNA X IPUMCHCHHUA YKCYCHOM, MaJIbMUTHHOBOH U kucnot. Habmronars,
CTEapHUHOBOM KHUCJIOT M UX MIPOBOJINThH, OTIMCHIBATH U
pPacTBOPUMOCTH B BOJIE (uKcupoBaTh pe3yIbTaThl
JlaGopaTOpHEIE OTIBITHI. JIEMOHCTPAIIMOHHOTO H
XuMHUECKUe CBOICTBa 71a00paTOPHOTO XUMHUYECKUX
YKCYCHOM KUCJIOTBI sKcriepuMeHToB. CobioaTh
IpaBUiIa HKOJIOTUUYECKU
IPaMOTHOI'O U 6€3011aCHOTrO
oOpaleHus ¢ KapOOHOBBIMU
KHCJIOTaMH
61 CrnosxHble 3(puphI: cocTab, Peaxius srepudukanum. OnwuceiBath peakuuu | C.p.

CTpOEHHE, HOMEHKJIATypa,
u3oMepusi, pu3nyeckue
CBOMCTBA.

C.p.

Cnosxnble 3¢upsl. XKupsbl, ux
COCTaB U TMJPONIN3 (KUCIOTHBIH
Y TIeJI0YHOM ). Mbia.
['uapupoBaHue KHUPOB.

sTepudUKaIIu Kak 00paTUMOi
OOMEHHBI Tpolecc MeXIy
KHUCJIOTAaMH W CIOUPTaMH.
XapaktepuszoBaTb  CTPOEHHE,




62

XUMHUYECKHAE CBOVICTBA
CJIOKHBIX 3(UPOB

63

Kupsl: cocras, cTpoeHuUE,
HOMEHKJIATYpa,
Kkiaccudukanys, GuszndecKue
CBOICTBA

Hemouctpanuu. Komnekuus
cnoxHbIX 3upo. Komrekmus
*)kupoB. OOpasisl TBEPIOTO U
KUAKOTO MbLTa. JIabopaTopHbIe
onbIThl. OnpeneneHme
HENPEIEITBbHOCTH PACTUTEIHLHOTO
Maciia

CBOWCTBA, CIIOCOOBI TIOJTYYCHUS
u obnactu IPUMEHEHHUS
KHPOB. YcranaBiauBaTh
3aBHCUMOCTh MEXTY
buznyeckuMu CBOWCTBaMH
KHPOB, COCTABOM HMX MOJIEKYI
U MPOUCXOXKICHUEM, U
IIPOU3BOJICTBO TBEPJBIX KHPOB
HAa  OCHOBE  PAaCTHUTEIbHBIX
Macell. HaGmronats,
IPOBOJUTh,  ONKCHIBATH  H
(buKcupoBaTh pe3yIabTATHI
JIEMOHCTPAIIMOHHOTO u
71a00paTOPHOTO  XHUMHYECKUX
IKCIEPUMEHTOB

64

Ilpakmuueckas paboma Ne 5

KapOoHOBBIE KHCTIOTHI

[IpoBoauth, HaOMOAATH U
OIMCHIBATh XUMHUYECKUN
9KCIIEPUMEHT TUISt
NOJATBEP)KIEHUS CTPOCHUA U
CBOMCTB Pa3INYHBIX
OpPraHMYECKUX COCIMHEHUH, a
TaKK€ WX HICHTHU(PHUKAIUU C
IIOMOIIBIO KaueCTBEHHBIX
peakuuii

ILp.

65

[ToBTOpeHue u 06o0IIeHNE

TectupoBanue, pemieHue 3a1a4y
Y YIIPaXHEHUH 10 TEME

BoimonHATe  TeCThl, pemarh
3aa4l W YIOPaKHEHUS TI0
teme. [IpoBOIUTH  OLIGHKY
COOCTBEHHBIX JIOCTHIKEHHH B

YCBOECHHH TEMBI.
KoppekTupoBarh CBOM 3HaHUS
B COOTBETCTBUU c

IIAHUPYEMBIM PE3YIIBTATOM




66 Ilpomesrrcymounas 1 K.p.
ammecmayus
TI'naea 5. Yenesoowt (11 uacos)
67 VYrieBonbl ux KiaaccuduKanus 1 YraeBoasl. MoHOCaXapu/Ibl. OnpenensTh MPUHAIICKHOCTD
Y 3HAYCHUE ['mroko3a Kak albJeruIOCIUpPT. | OPraHUYECKUX COeTMHEHUH K
68 Momnocaxapusl. [eKco3sL. 1 Copbut. Mon0YHOKHCIIOE U yriieBoaam. Pa3nuyate MOHO-,
T'miokosa. PpykTo3a CIIUPTOBOE OpOXKEHHE. JTU- U TIOJIMCaXapuabl MO UX
69 X AMIICCKIE CBONCTRA 1 dotocunTe3. Jucaxapumapl. CIIOCOOHOCTH K THAPOJIH3Y.
Caxaposa. [lonucaxapuasr: [IpuBoaUTE MpUMEpPHI
MOHOCaXapHua0B . .
Kpaxmall, LeJUI0JI03a. IpeJCcTaBUTeNIEeN KaXa01
70 Hucaxapunpl: caxaposa, 1 JemoHcTpanuu. ANbAETHAHBIE | TPYIIBI YTIIEBOAOB.
MaJIbTO34, JTaKTO3a CBOMCTBA U CBOMCTBA Ha6uronaTh, IpOBOAKTE,
71 XMMUYECKHE CBOMCTBA 1 MHOT'OAQTOMHBIX CIIUPTOB OTHCHIBATh U (PUKCUPOBATH
JICaxapuaoB TJIFOKO3BI B PEAKIHIX C pe3yJIbTaThl
72 [Tonucaxapuipl: Kpaxmad, 1 ruapokcuaom meau(1l). J€MOHCTPALIMOHHOTO U
HEJUTI0JI03a WNnentuduxanus kpaxmana. 71a00paTOPHOTO XUMUYECKUX
73 XUMHUECKHE CBOMCTRA 1 JlaBopaTopHbIE OMBITHI. 3KCIEPUMEHTOB
MOMUCAXAPH/IOB H3FS)TOBJ'I€HI/I€ KpaxMaJIbHOT O
kneictepa. Mnentudukanus
KpaxMaja Kak KOMIIOHEHTa
HEKOTOPBIX IPOYKTOB MUTAHUS
74 Pemienue 3a1a4 o Teme 1

«Kucnopogoconaepxaiiue
OpPTraHUYECKHE COCTUHECHUS




75

[ToBTOpeHuEe M 00061ICHNE

TectupoBanue, pemenue 3agad
U YIIPAXHEHUH I10 TEME

BbINonaHATE TECTHI, pemarh
3a/1a4d U yIPaKHEHUs 110
teMe. [IpoBOIUTh OLIEHKY
COOCTBEHHBIX JOCTH)XCHUI B
YCBOEHUU TEMBI.
KoppekTupoBarb CBOM 3HaHUSA
B COOTBETCTBUU C
TUIAHUPYEMBIM PE3yJIbTaTOM

76

Ilpomesicymounas
ammecmayus

77

Ilpakmuueckas paboma Ne 6

VYriesoanl

[IpoBoauTH, HAOIFONATE U
OTHCHIBATh XUMUYECKUI
AKCIIEPUMEHT JISI
MOJTBEPKICHUS CTPOCHUS U
CBOMCTB pa3jIM4YHbIX
OpPraHMYECKUX COCANHEHUH, a
TaKKe UX UACHTH(DHUKAINH C
MOMOIIIbIO Ka4€CTBEHHBIX
peakuuii

ILp.

TI'nasa 6. Azomcooeprcamue coeounenusn (10 uacos)

78

AMUHBL: CTPOEHUE,
MOJIy4eHHE U (pU3HUecKue
CBOMCTBA

1

AmMuHorpymnmna. AMUHBI
IIpeJIeIbHBIE U APOMATUYECKUE.
AnunnuH. [lonydyeHne aMiuHOB.

Ornpenenars MPUHAJICKHOCTD
OPraHUYECKOIr0 COCIUHEHUS K
aMUHaM Ha OCHOBE aHAJIN3a




79 AMWHBI: XMMUYECKHE Peakius 3unuHa. XMMUYECKHE | COCTAaBA €r0 MOJIEKYJL.
CBOMCTBA U MPUMCHEHHE CBOICTBAa U MPUMEHEHHE XapakTepru3oBaTh CTPOCHHUE,
aMUHOB. JleMOHCTpanuu. CBOMCTBa, CIOCOOBI IOJTyUEHUS
[Toprper H. H. 3ununa. 1 00JacTH MPUMCHECHHUS
Konnexkuus aHUIMHOBBIX aHWIMHA. ApryMEHTUPOBATH
Kpacuteneit. JlabopaTopHbie YyBCTBO F'OPJOCTH 32
onbITHL. M3roToBiieHne Mozenel | TOCTUKEHUSI OTEUECTBEHHOU
MOJIEKYJI aMUHOB OpPTraHUYECKON XUMUHU.
CobmroiaTh mpaBuia
0e30macHOr0 00paIeHus ¢
AQHUJIMHOM UM KPacHUTENIIMH Ha
€ro OCHOBE
80 AMUHOKHCIIOTBI: ©30MEPHUS U AMMHOKHUCIIOTHI, COCTaB UX Onpenenarb NpUHAJIEKHOCTD
HOMCHKJIATypa, NOJYUCHHUE U MOJICKYJ U CBOfICTBa, Kak OpPraHN4Y€CKOIro COCANMHCHUA K
CBOMCTRA aM(OTEpPHBIX OPraHUYECKUX aMUHOKHCJIOTaM Ha OCHOBE
coenMHEeHUN. [ nuus, kak aHalM3a COCTaBa UX MOJIEKYIL.
MPEACTABUTENh AMUHOKHUCIIOT. XapakTepu3oBaTh CBOICTBA
[Tomy4yeHnue moauneTu10B AMUHOKHCIIOT KaK
peakuuei NoJTMKOHEHCAIUH. aM(pOTEPHBIX COSTUHEHHI.
ITonsaTue o0 menTUIHON CBS3H. Paznuuate peakuun
JlabGopaTopHbIE OTBITHI. MOJIMKOH/ICHCALINH U
Wsrorosnenue moaenu TIETITU/IHBIE CBSI3U
MOJIEKYJIbI TJIMIAHA
81 benku CrtpoeHre MOJIEKYJT OETKOB: XapakTepHu30BaTh COCTaB, C.p.

NepBUYHAs1, BTOPUYHAS U
TPETUYHAS CTPYKTYPBHL.
KauectBennbie peakiinu Ha
O€NKH, UX THAPOJIN3,
JeHATypalusi U OMOJIOTUIECKHE
¢byHkuu. JleMoHCcTpanuu.
KauecTtBenHbie peakii Ha
OCIKH.

CTPOEHHE, CTPYKTYpY H
CBOICTBa OEJIKOB.
Wnentudunuponars 6€IKu.
OnuceiBaTh OMOJIOTOYECKHE
CBOMCTBa OEJIKOB Ha OCHOBE
MEXKITPEAMETHBIX CBA3EH
XUMHUU ¥ OHOJOTUH




82
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AMUHEL. AMHUHOKHUCIIOTEL. benku

IIpoBonuTh, HAbMOAATE U
OINMCHIBATh XUMUYECKUI
9KCIIEPUMEHT JUIS
MIOATBEPKICHUS CTPOCHUS U
CBOMCTB pa3jINu4HbIX
OpPraHUYECKUX COCIUHECHMM, a
TaKXe UX UIACHTUDUKALIU C
IIOMOIIBIO KAYECTBEHHBIX
peakiuii

83

HYKJIGI/IHOBBIG KHCJIOTHI.
CTPOCHHC U OMOJIOrNYECKOe
3HAa4YCHUC

84

buorexnosorus u reHHas
HWHXXCHI'CPUA

Pa3Butue 6uorexnonorun. Tpu
HarpaBiIeHUs! OMOTEXHOJIOTUU:
reHHas (WM reHeTHuYecKas)
WHXXCHEPUS; KJIETOYHAs
MHXXEHepus; OMoJI0ruuecKast
UHXeHepus. [ eneTnuecku
Moiu(pULIPOBaHHbIE
opraau3msl (IMO) u
TpaHCTe€HHas MPOAYKLHUS.
Knonuposanue.
NmmoOunmn3oBaHHbIEe (PEPMEHTHI
Y UX IPUMEHEHNE.
JeMoHcTpanuy.
BuneodparmeHTs! u cnaiiipl o
OMOTEXHOJIOTUH U
UMMOOHMIIN30BaHHBIM
dbepmeHTam

OOBACHATE, UTO TAKOE
OMOTEXHOJIOTHS, TCHHAS (MITH
TCHETHYECKAs) HHKCHEPHS,
KJICTOYHAS MHKCHEPHSI,
Ouosoruueckasi UHXeHepus,
KJIOHUPOBaHHUE,
MMMOOWIIN30BaHHbBIC
(dbepMeHThI. XapaKkTepu30BaTh
pOJib OMOTEXHOJIOTUH B
pelleHrur TPOAOBOIHCTBEHHON
MpoOJIEMbI U COXpaHEHUH
3JI0pOBbS YeIIOBEKA




85

Ilpakxmuueckasa paboma Ne 8

Nnentudukanys opraHndecKux
COEeIMHEHUI

IIpoBonuTh, HAOMIOAATE U
OINMCHIBATh XUMUYECKUI
9KCIIEPUMEHT JUIS
MIOATBEPKICHUS CTPOCHUS U
CBOMCTB pa3jINu4HbIX
OpPraHUYECKUX COCIUHECHMM, a
TaKXe UX UIACHTUDUKALIU C
IIOMOIIBIO KAYECTBEHHBIX
peakiuii

86

[ToBTOpEeHue n o6o01IIeHNE

TectupoBanue, pemieHue 3a1a4d
U YIIPa)KHEHUH 110 TEME

BpInosiHATE TECTHI, pemaTh
3a/1a4d U yIPaKHEHHUs 110
teme. [IpoBoauTh OLIEHKY
COOCTBEHHBIX JOCTHIKEHUH B
YCBOCHHUU TEMBI.
KoppekTupoBarh CBOM 3HaHUS
B COOTBETCTBHH C
IJIAHUPYEMBIM PE3YJIbTATOM

87

Ilpomesccymounasn
ammecmayus

K.p.

I'nasa 7. Buonozuuecku akmueHuvle coeounenus (8 uacos)




88 30.04 BuramMuHb! Butamunsr: ux kinaccudukanus | XapakTepu3oBaTh COCTaB,
1 0003HAYCHHE. CTPOCHHUE, CTPYKTYPY U
BonopactBopuMbie BUTAMUHBI CBOMCTBa BUTAMHHOB.
(C, rpynnsl B, PP) u Wnentudunuposarsb
JKHPOPACTBOPUMBIC BUTAMUHBI BUTaMHHBI. ONIUCHIBATH
(A, D, E). Hopmbl noTpebnenus | GHOJIOrO4ecKre CBOWCTBA
BUTaMHUHOB. [loHsTHE 00 BUTAaMHHOB Ha OCHOBE
aBUTAMHHO3aX, TUTIEP- U MEXITPEIMETHBIX CBS3CH
TUIIOBUTAMHUHO32X. XUMHUHU U OMOJIOTHH
[IpodunakTuka aBUTAMHUHO30B.
JleMoHCTpamuu: o0pasipl
BUTAMHUHHBIX TIPEMapaToB.
[TonmuButamunbl. ®ortorpadun
’KUBOTHBIX C Pa3IUYHBIMU
dhopmMamMu aBUTAMHUHO30B.
OGHapyxeHue
BuTamMuHOB A, C, D B
MPOJIYKTaX MUTAHUS

89 04.05 DepMeHTHI depMeHThI Kak OMOJIOrHYecKre | XapaKTepu30BaTh COCTAB,

KaTaau3aTopbl OETKOBON
npupoabl. OCOOEHHOCTH
CTPOEHUS U CBOMCTB
(CeeKTUBHOCTh U

3¢ (HEeKTUBHOCTH) PEPMEHTOB B
CpPaBHEHUHU C HEOPTaHUYECKUMHU
KaTtaau3aTopaMu. 3aBUCUMOCTh
AKTUBHOCTH (pepMEHTa OT
teMriepatypsl ¥ pH cpensl.
Knaccugukarnus ¢pepmMeHToB.
3HaveHne B OMOJIOTHU U
MIPUMEHEHHUE B
MPOMBIIIICHHOCTH.
Hemonctpauuu. CpaBHEeHHE

CTPOEHHUE, CTPYKTYPY U
CBOICcTBa (pEpMEHTOB.
Wnentudunuponsats
(depmenTtsl. OnHCHIBATH
OMOJIOTOYECKHE CBOMCTBA
(hepMEeHTOB Ha OCHOBE
MEKIPEAMETHBIX CBA3EH
XHUMHH U OMOJIOTHU




CKOPOCTH Pa3IOKEHUS
MEPOKCHIa BOJIOPO/IA TIOJT
JercTBreM pepMeHTa
(xaTana3bl) U HEOPraHUYECKHUX
karanu3aropos (Kl, FeCls,
MnO.). ®epmeHTaTUBHBIN
THJIPOJIU3 KpaxmaJia 1oy
JIECTBUEM aMUJIa3bI.
PasnoxxeHnue nepokcuaa
BOJIOPO/IA MMOJT AEHCTBUEM
KaTaja3bl

90

07.05

I'opmoHBI

["'opMOHBI KaK OMOJIOTHYECKH
AKTHBHBIC BEILIECTBA,
BBITOJIHSIOUINE SHOKPUHHYIO
PETYJSALNIO )KU3HEIEATEIBHOCTH
opranu3moB. Kiaccudukanus
TOPMOHOB: CTEPOUIBI,
MIPOU3BOIHBIE AMUHOKUCIIOT,
HOJIUIENTHIHBIE U OEIKOBbIE
ropMoHbl. OT/IeTbHBIE
IIPEICTaBUTENIA TOPMOHOB:
ACTPAZHNOI, TECTOCTEPOH,
WHCYJINH, aJpeHaTNH.
Hemonctpanuu. [1nakat ¢
n300pa’keHNEeM CTPYKTYPHBIX
dbopMyIs1 TOPMOHOB

XapakTeprus3oBaTb COCTAB,
CTPOEHHUE, CTPYKTYPY U
CBOMCTBA TOPMOHOB.
NnenTuduimpoBaTs TOPMOHHBI.
OnuceIBaTh OMOJIOTOYECKHE
CBOIMCTBAa TOPMOHOB Ha OCHOBE
MEXKIPEIMETHBIX CBA3EH
XAMHH U OMOJIOTHU




91 11.05 JlekapcTBa JlekapcTBa Kak XapakTepu3oBaTh COCTAB,
XUMHOTEPAEBTHUECKUE CTPOCHHE, CTPYKTYPY H
npemnapaTsl. MexaHu3m CBOMCTBA JICKAPCTB.
JIEHCTBHSI HEKOTOPBIX Wnentudunuposarsb
JICKapPCTBEHHBIX MPEIapaToB, nekapcTBa. ONMUCHIBATh
CTPOEHHUE MOJICKY, OMOJIOrOYECKHUE CBOKCTBA
IIPOrHO3MPOBAHUE CBOKCTB Ha JICKapCTB Ha OCHOBE
OCHOBE aHaJIM3a XMMHYECKOTO MEKIIPEAMETHBIX CBSI3CH
CTpoeHus1. ['pyrbl TekapcTs: XUMUHU U OMOJIOTHH
cynb(paMuIbI (CTPETITOLH),

AHTUOMOTHKY (TIEHUITUJUIHH),
acupuH. AHTHOUOTHKY, UX
KJIACCHU(UKALIUS 110 CTPOCHUIO,
TUITY U CLICKTPY JACUCTBHS.
be3omnacHbie cr1ocoOb!
MIPUMEHCHHUS JICKAPCTBEHHBIX
npenapaTtoB. Hapkotuku,
HApKOMAaHHUS U €€
npodunaktuka. JleMoHCTpaluu.
[TnaxaTsl ¢ popmynamu
BaXHEHIIINX JIEKAPCTBEHHBIX
IperapaToB

92 14.05 Ilpakmuueckasn paboma Ne9 Unentudukanus opranudeckux | [[poBoauTh, HAOIIOAATH U ILp.
COCTMHCHU I ONHUCHIBATh XMMHUYECCKUI

93 16.05 Ilpakmuueckasa paboma Ne OKCIIEPUMEHT IS ILp.

10

MOJTBEPKICHUS CTPOEHUS U
CBOWCTB pa3jInNYHbIX
OPraHNYeCKUX COCTMHEHUH, a
TaKXKe X UACHTU(DUKAIIH C
MOMOIIBIO KaY€CTBEHHBIX
peakuuii




94 18.05 O06o0061eHne o KypCy TectupoBanue, penrenne 3aga4 | BeIMonHATH TeCTsI, pemaTh
opraHquCKof/i XUMHUHU nu pra)KHeHI/Iﬁ II10 TEMC 3ala4i U YIIPA)KHCHHUA 10

teme. [IpOBOIMTE OLIEHKY
COOCTBEHHBIX IOCTHKCHUN B

95 21.05 Hmozoeas ammecmayusn YCBOCHNH TCMBL. K.p.
KoppekTupoBarb CBOM 3HaHUSA
B COOTBETCTBHH C
IUIAHUPYEMBIM PE3YIILTATOM

96 23.05 AHanu3 KOHTPOJIBHOMN

pabotsl. [loaBeaeHne UTOros
roaa




6. YHEBHO-METO/IMYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME YYEBHOI'O ITPOIECCA

Yuyeono-memoouueckuii KOMniaieKm

1. O. C. Taopuensn, WN.I'. Octpoymon, C.IO. Ilonomapes.
[Iporpamma kypca xumum miga 10 kiacca, yriayOsieHHBIM ypoBeHb. M.
«poda» 2018

2.  T'apa H.H. IIporpammbl 00611eo0pa3oBaTENbHBIX YUPEKIACHUMN.
Xumus. — M.: IIpocsenienue, 2018

3. Ilporpamma  kypca  xumuum jania  10—11  xmaccos
oO1ieoOpazoBarenbHbix yupexaenuit (aBropsl O. C. TI'abpuensn, U. T.
Octpoymos, C. A. Cnaaxos) - M.: [Ipocsemenue, 2019

4, Paneukunit A.M. Konrtponbnble paboTel mo xumuu B 10-11
KJ1accax: mocooue s yuurens. — M.: [Ipocsemenne, 2019

5. PaGouas rerpags. 10 knacc (aBtopst O. C. 'abpuensn, C. A.
CnankoB) - M.: IIpocBemienue, 2021

6. Tetpanb 11t 1aGOPaTOPHBIX OMBITOB U MPAKTHUYECKUX padboT. 10
kiacc (aBtopel O. C. I'abpuensn, WM. B. AxcénoBa) - M.: IIpocenieHue,
2021

7. Xumusi B TeCTax, 3a/ladyax W ynpaxHeHusx. 10 kmacc (aBTOpbI
O. C. I'abpuensn, 1. B. Tpury6uak) - M.: Ok3amen, 2021

8. KoHTposnbHbIE U camocTosATeNbHbIE paboThl 10 XuMuHu. 10 Kimace
(aBTopel O.C. T'abpuensn, N. I'. Octpoymos, C. A. CnaakoB) - M.:
Ok3ameH, 2021

Huopmauuonnvie cpeocmea

1. http://www.alhimik.ru. [IpencraBnensl  pyOpUKH:  COBETHI

aOUTYpUEHTY, YUYUTEII0 XHMHUH, CIPABOYHHUK (OUYE€Hb OoJbias moadopka
TaOJIMI] ¥ CIIPABOYHBIX MAaTEPHAJIOB), Becesash XUMUs, HOBOCTH, OJTMMITHAIBI,

KYHCTKaMmepa (Macca UHTEPECHBIX HCTOPUUYECKUX CBEIECHUN).


http://www.alhimik.ru/

2. http://www.hij.ru.  XKXypaan «XwuMmusi W SKH3HBY» TOHITHO U

3aHUMATCJIbHO PAaCCKa3bIBACT 000 BceM HHTCPCCHOM, YTO IPOUCXOJUT B
HaYKC U B MUPC, B KOTOPOM MBI JKUBCM.

3. http://chemistry-chemists.com/index.html. DmekTpoHHBIH KypHAT

«XUMHUKHU U XUMUD», B KOTOPOM IIPEACTABIECHO MHOXXECTBO
ONBITOB 10 XUMHUH, 3aHUMATEIbHOM HH(POPMALMHU, MO3BOJIIOIIEH
YBJI€Yb YUEHUKOB 3KCIIEPUMEHTAIBHOW YaCThIO ITPEAMETA.

4. http://c-books.narod.ru. BceBo3morkHas TUTEpaTypa 10 XUMHH.

5. http://www.drofa-ventana.ru. M3BecTHOe H3AaTEILCTBO yUeOHOU

JIUTCPATYPHI. HoBunku HAaYYHO-IIOIIYJIIPHBIX W 3aHHMMATCIBbHBIX KHHUI I10
XUMHUU.

6. http://1september.ru. XKypHan s ydutened ¥ HE TOJBKO.

bonbiioe KoImuecTBO pa60T YUYCHHUKOB, B TOM 4HCJIC U UCCIICOAOBATCIIbCKOI'O
XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii

IIKOJIbHBIN ImopTaa CoO CChILIKaMH Ha 06p330BaTCJII>HBIe CalTHI 110 XUMMHU.

8. www.periodictable.ru. CoopHUK cTaTei 0 XUMHUYESCKHX DJIEMCHTaX,

HHHIOCTpHpOBaHHBIﬁ OIIMCAaHUCM JKCIICPUMCHTOB.

7. PE3YJIbTATBI OCBOEHUS KYPCA XUMUU
(YIJIYBJEHHBIN YPOBEHD) 10 KJIACCA U CHCTEMA UX
OIIEHKH

.]IullHOCMHble, Memanpedmemnble u npedmemublepwyﬂbmambl
oceoeHun codepafcauuﬂ Kypca xumuu

OOyueHue XMMUU B CPEAHEN IIKOJIe Ha YIIIyOJICHHOM YPOBHE MO JaHHOMY
KypCy CIOCOOCTBYET IOCTHXKEHHUIO OOYYarOIIMMHCS CIEAYIOINUX JHUYHOCTHBIX
pe3yJIbTATOB!

1) yyBCcTBa rOpJOCTH 3a POCCHUICKYI0 XUMHUYECKYIO HAYKy U OCO3HAaHUE

pOCCHﬁCKOﬁ Fpa}I(,HaHCKOfI HIACHTUYHOCTH — 6 ueHHocmHo-opueHmaquHHou”

cghepe;


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

2) 0oco3HaBaTh HEOOXOJMMOCTh CBOESH ITO3HABATEIBHOW ACATEIBHOCTH W
YMEHHE YOPAaBIATH €0, TOTOBHOCTh M CIOCOOHOCTH K CaMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEH KM3HU; MOHUMAaHNE BAXKHOCTH HEMPEPHIBHOTO 00pa30BaHMs Kak
dakTopy ycmemHoil npodeccuoHaIbHON M OOIIECTBEHHON NeATEIbHOCTH; — 8
nosnaseamenbHoli (KOTHUTUBHOM, UHTEIIEKTYaJIbHOW) chepe;

3) rOTOBHOCTh K OCO3HAHHOMY BBIOOPY HanbHeWIed 00pa3oBaTEIbHOU
TPACKTOPUH WU CPepbl MPOPECCHOHATBHON AEITETLHOCTH — 8 mpy0osou cghepe;

4) HemnpusiTUE BPEAHBIX MPUBBIYEK (KypeHHs, YHOTpeOJICHHUS alIKOTOIs U
HAapKOTUKOB) Ha OCHOBE 3HAHUN O TOKCHUYECKOM U HapKOTHYECKOM JEHCTBHUH
BEILIECTB — 8 chepe 300posbechepediceruus u 6e30nacH020 00pasa HCu3Hu;

MeTanpeaMeTHbIMU Pe3yJIbTATAMU OCBOCHHS BBIMYCKHUKAMU CpEIHEH
TITKOJTBI Kypca XUMHUH SIBIISTFOTCSI:

1) ucnoavzoeanue OCHOBHBIX METOJIOB MO3HAHUS (ONPEICICHNE UCTOYHUKOB
y4eOHOM M Hay4yHOW HMH(pOpMalUU, MOJydeHHue 3Toul MHbopMaluu, e€ aHaius, u
YMO3aKJIIOUEeHUS Ha €r0 OCHOBE, U3TOTOBJICHUE U MPE3CHTAIUs HH(POPMAIMOHHOTO
OpOAYKTa; TPOBEACHHE OKCIEpUMEHTa, B TOM 4YHCI€ H B IpoLEcce
UCCIIEIOBATENIbCKON  JIESATENIbHOCTH, MOJICIMPOBAHUE HM3yYaeMbIX OOBEKTOB,
HaOJII0JICHHE 32 HUMH, UX U3MEpPEHHE, (PUKcaIus pe3yabTaTOB) U X NpUMEHeHUe
JUTSl TOHUMAHMSI PAa3JIMYHBIX CTOPOH OKPYXKAIOIIeH JeHCTBUTEILHOCTH;

2) 6nadeHue OCHOBHBIMH HHTEJUICKTYaJbHBIMH OIEpalUsMU (aHATU3 H
CHUHTE3, CpaBHEHME M CHUCTeMmaru3alus, oOoOleHne U KOHKpeTH3alus,
KJIacCU(UKAIMS W TIOUCK aHAJIOTOB, BBISBICHUE MMPUUYUHHO-CIIEACTBEHHBIX CBS3CH,
(bopMyIMpOBKa TMIIOTE3, UX POBEPKA U (POPMYIIMPOBKA BHIBOJOB);

3) nosmanue 0OBEKTOB OKPYKAIOIMIETO MHpPAa B IUIAHE BOCXOXKICHHS OT
a0CTPaKTHOTO K KOHKPETHOMY (OT 0OI11eT0 Yepe3 YaCTHOE K EIUHUYHOMY);

4) ymenue BBIIBHTATh WUICH W HAXOIUTh CPEICTBA, HEOOXOAMMBIC IS HX
JOCTYKCHUS,

5) ymenue GopMymupoBaTh IEIH W ONPEACIATh 3adadyd B CBOCH
MO3HABATENILHON JIEATEeILHOCTH, OMPENLISITh CPEACTBA IS JOCTIDKCHUS ILeNied U

peleHus 3a1a4;



6) wucnonvzosanue  PasHOOOPA3HBIX  HWCTOYHUKOB  JUIS  TIOJTYUICHHS
HEOOXOJUMOW  XMMHUYECKOM  WHGOpMAaluU, YCTAHOBJCHHE  COOTBETCTBUS
coJiep>kaHusi U GOPMBI TIPeICTABICHU NH(POPMAIITMOHHOTO MPOYKTa ayIMTOPUH;

7) ymeHue TPOTYKTHBHO OOIIATHCS W B3aWMOJICHCTBOBATH B IMPOIECCE
COBMECTHOM  JIESATENIbHOCTH, YYUTHIBATh MO3UIMH  JIPYTUX  yYACTHUKOB
nesATeabHOCTH, 3 (PEKTUBHO pa3peiaTb KOH(IUKTHL;

8) ecomognocms K KOMMYHUKaUU (TIPEACTABIATh PE3YJIBTaThl COOCTBEHHOM
MO3HABATENILHON  JE€ATEIBbHOCTH,  CHbIIIaTh W CIyIIaThb  OINIOHEHTOB,
KOPPEKTUPOBATH COOCTBEHHYIO TTO3UIINIO);

9) YMeHue MCIIOJIb30BaTh CpeacTBa nH(OPMAITHOHHBIX "
KOMMYHUKAIIMOHHBIX TexHojnorui (maniee — WKT) B pemieHnr KOrHUTHBHBIX,
KOMMYHHKATHBHBIX W OpPTaHU3alMOHHBIX 3a7ad C COONIOJeHHEeM TpeboBaHUM
APrOHOMHKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI, PECYpCOCOEPEKEeHHUSI, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

10) 61a0enue SA3BIKOBBIMHU CPEICTBAMHU, B TOM YHCIE U S3BIKOM XHUMUU —
yMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS, HCIIOJIb30BATh
aJICKBaTHBIC SI3BIKOBBIC CPEACTBA, B TOM YHCJIE M CHMBOJIbBHBIC (XMMHYCCKHE
3HaKH, GOPMYJIbl U YPABHECHHS).

IIpeaMeTHBIMH pe3yJibTATAMM W3Y4YEHHUS XUMUU Ha 0a30BOM YpOBHE Ha
CTYIIEHU CpeJHETo 001ero o0pa3oBaHus SIBISIOTCS CIEAYIONIUE PE3yIbTaThI.

I. B no3naBartesbHOU cdepe:

1) 3umanue (nomumanue) TESPMHUHOB, OCHOBHBIX 3aKOHOB M BaXKHCHIINX
TEOpH Kypca OpraHu4ecKoi 1 00IIel XUMHUU;

2) ymenue HaONIOIaTh, OMUCHIBATh, (PMKCHPOBATH PE3yJabTaThl M JejaTh
BBIBOJIBI HAa OCHOBE JIEMOHCTPAllMOHHBIX M CaMOCTOSITENIBHO MPOBEIEHHBIX
AKCIEPUMEHTOB, UCIIONb3YS JUISl 3TOTO POJHON (PYCCKUI MU MHOM) SI3BIK U SA3BIK
XUMUU;

3) ymenue kraccupuyuposames XUMHYECKUE HIEMEHTHI, TIPOCTHIC BEIIECTBA,

HCOPraHN4CCKHUC U OPraHu4YCCKUC COCANHCHUA, XUMHNYCCKUC ITPOLCCCHI;



4) ymeHnue xapaxkmepuzoéams OOIIUE CBOWCTBA, MOJYYCHUE W MPUMEHEHUE
M3YUYEHHBIX KJIACChl HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB U UX BAXKHEUIIHUX
MIPEACTABUTEIIEH;

5) ymenue onucvieamv KOHKPETHBIC XUMHUYCCKHE PCAKIIUH, YCIOBHS HX
MIPOBEJCHUS U YIIPABICHHUS XUMUYECKUMU MTPOIIECCAMUY;

6) ymenue nposooumv camoCmosMenbHblll XUMUYECKUL IKCNEePUMEHM |
HAOIOAAaTh JACMOHCTPAIMOHHBIA JKCIEPUMEHT, (UKCHUPOBATH pE3yJIbTaThl |
JI€TIaTh BBIBOJIBI M 3aKIFOYEHHUS IO PE3YyJIbTaTaM;

7) ymenue npoeHo3uposams CBOMCTBA HEM3YYCHHBIX BEIIECTB 10 aHAJOTHH
CO CBOMCTBAMM M3YYEHHBIX HA OCHOBE 3HAHUSI XUMUUYECKUX 3aKOHOMEPHOCTEH;

8) ymenue onpedensimob NCTOUHUKN XUMHUECKOW HHGOPMAIIMH, TIOTYy4aTh €,
MPOBOAUTh aHAJU3, U3rOTABIMBATh UHPOPMAIMOHHBIA MPOAYKT U MPEJCTABISIThH
€ro;

9) ymems noavzosamvcsi 00S3aTEIBHBIMH CIPABOYHBIMUA MaTEpHAIaMH:
[lepuoauyeckoii cucteMon xumudeckux anemeHToB J[. 1. MenneneeBa, Tabaunein
pacTBOPUMOCTH, JJIEKTPOXUMHUYECKHM PSIOM HANPSHKEHUNM METAIOB, PSAOM
AIEKTPOOTPULIATEIBHOCTH — JJISI XapaKTEPUCTUKU CTPOECHUS, COCTaBa U CBOICTB
aTOMOB XUMHUYECKUX 3JIeMeHTOB [—IV mepnooB u oO0pa3oBaHHBIX UMM MPOCTHIX
U CJIOKHBIX BEILIECTB;

10) ymenue ycmamaeruéamv 3aBUCUMOCTh CBOWCTB U TPUMEHCHHUS
BAKHEHIINX OPraHUYECKUX COEAMHEHUM OT UX XHMHYECKOTO CTPOEHUS, B TOM
yuciae U OOYCJIOBJIEHHBIX XapakTePOM OTOro CTpoeHus (TpefeiabHbIM WU
HeTpeeabHbIM) U HaTuYueM (PYHKIIUOHATBLHBIX TPYIIIL;

11) ymenue moodenupoéams MOJIECKYJIbI HEOPTaHHUYECKHUX W OPTraHMYECKUX
BEIIIECTB;

12) nonumanue XUMHYECKOW KapTHHBI MHpPa Kak HEOTHEMJIEMOH dYacTh
LIEJIOCTHOW HAYyYHON KapTUHBI MHPA.

Il. B meHHOCTHO-OpUeHTALIMOHHOI cepe — PopMupoBaHUe COOCTBEHHOM
MO3UIMU TPU OIEHKE TMOCIEACTBUI [JI1 OKpYXKAloled Ccpeabl AesTeIbHOCTH

YeJIoBeKa, CBI3aHHOW C IPOU3BOJICTBOM U NMEPEPa0OTKON XUMHUUECKUX MPOIYKTOB;



[1l. B TpynoBoii cdepe — mnpoBeleHHE XHMHYECKOTO 3SKCIEPHUMEHTA;
pa3BUTHE HABBIKOB Y4Y€OHOM, MPOEKTHO-HCCIEAOBATEIbCKOM M TBOPUYECKOU
JEATEIbHOCTH IIPU BBINIOJHEHUH WHIMBUIyAIBHOTO IPOEKTA IO XUMUH;

IV. B c¢epe 3a0poBOro odpasa Ku3HM — COOJIOJIEHUE NIPaBUII
Oe3omacHOro oOpallleHHss C BELIECTBaMM, MaTepuajlaMM; OKa3aHUE IEepBOM
IIOMOIM TP OTPABJICHUAX, OKOraX M TPaBMax, IOJYYEHHBIX B pE3yJIbTaTe
HapylIeHUs] TpaBUJl TEXHUKH OE30MacHOCTH Mpu padoTe ¢ BeElIeCTBAMH U
J1a60paTOPHBIM 000PYTI0BAaHUEM.

Ilnanupyemoie pezynvmamol 00yuenus

BoinyckHuk Ha 02a30BOM YPpOBHE HAYYMTCH:

— NOHUMAamMb XUMUYECKYI0 KAPTUHY MUPA KaK COCTABHYIO YacTh LIEJIOCTHOM
Hay4YHOU KapTHUHBI MUPA;

— packpvieams POJb XUMHUU W XUMHUYECKOTO IIPOMU3BOJACTBA Kak
IPOU3BOAUTENLHOM CHUJIBI COBPEMEHHOT'O 00IIECTBA;

— @opmynuposams 3HaYEHUE XUMHHU U €€ JTOCTH)KEHHI B MOBCEIHEBHOM
YKU3HU YEJIOBEKA;

—  ycmanaéiueams — B3aMMOCBA3M  MEXKIY XUMHEW W JAPYIUMU
€CTECTBEHHBIMHU HayKaMU;

— hopmynupoeams OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOCHUS
OpraHn4YecKux coenuHeHu A. M. byTinepoBa n WIIIOCTpUPOBATH UX MPUMEPAMHU
Y3 OPraHUYECKON U HEOPraHUYECKOU XUMUU;

— ap2ymeHmuposams YHUBEPCAIBHBIA XapaKTep XUMWYECKUX IOHATHM,
3aKOHOB Y TEOPHUH JJIsI OPraHUYECKOW U HEOPTaHWYECKON XUMUH;

—  ¢opmyruposams Ilepmonuueckuii 3akoH JI. M. MeHnneneeBa wu
3aKOHOMEPHOCTH M3MEHEHUW B CTPOCHHM U CBOMCTBAX XMMHYECKUX 3JIEMEHTOB U
oOpa3oBaHHBIX HMMH BelleCTB Ha OcHOBe Ilepuoanueckoil cuCTEMBI Kak
rpaduyeckoro otoOpaxkenus [leproanueckoro 3akoHa;

— Xapaxmepu3o8ams S- U P-3JEMEHTHI, a TAKKE JKEJIE30 MO UX MOJ0KEHHUIO

B [leproanueckou cucreme /1. 1. Menneneena;



— Knaccuguyuposams XUMUYECKUE CBS3M U KPUCTAIUIMUECKHUE PEIIETKH,
OOBSCHATh MEXaHW3Mbl WX O0pa3oBaHUS W 00KA3bl6aMb EAUHYI TIPUPOIY
XUMHUYECKHUX CBs3eH (KOBAJICHTHOM, HOHHOW, METAJNTMYECKOM, BOJIOPOTHOM);

— 00vACHAMbS TPUYUHBI MHOTO000pa3us BEIIECTB, HWCIOJIB3YS SBICHHS
M30MEPHH, TOMOJIOTUH, aJUIOTPOINY;

— Kaaccuguyuposams XUMHUUYECKHE PEAKIUU B HEOPraHUYECKOW W
OpPraHUYECKON XMMHH MO PA3TMYHBIM OCHOBAHUSIM U YCIMAHABIUBAMb CTICTUPUKY
TUIIOB PeaKklui OT 00IIEero yepe3 0COOCHHOE K IUHUYHOMY;

— Xapaxkmepu308ams TUAPONIN3 KaK CreruuIHbI 0OMEHHBIN Mpolecc u
PACKpBIBATh €r0 POJIb B )KUBOW U HEKUBOU NPUPOJIE;

— Xapakmepuzoeambw AIEKTPOIIN3 KaK cnenuGUUHBIHN
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIM MPOLECC U oOnpedenimv €ro MpakTUYeCKoe
3HAYCHHUE;

— Xapakmepuzoeambw KOPPO3HIO METaJJIOB KakK
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIN MPOLIECC U npediazamsb CIOCOOBI 3allUThl OT
HEE;

— Knaccuguyuposams HEOPraHUUECKUE U OPraHUYECKUE BELIECTBA;

— Xapaxkmepu3zoeams OOIIME XMUMHUYECKHE CBOWCTBA BAXKHEWIIIHMX KJIACCOB
HEOPTaHWYECKUX W OPraHMYeCKUX COCIMHEHUN B IUIaHE OT OOIIero dYepes
O0COOEHHOCTb K €IMHUYHOMY;

—  UCNnOIb306amMb  3HAKOBYKD CHCTEMY XHMHMYECKOIO  s3bIKa  JUIS
OTOOpa)keHUs cocTaBa (XUMHYecKHuEe (OpMysbl) M CBOMCTB (XUMHYECKHE
YpaBHEHMUS1) BEILIECTB;

— 3Hamb TPUBHAIIbHBIE HA3BaHUS BAXKHEUIIUX B OBITOBOM OTHOIICHHUH
HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB;

— Xapaxmepu306amsb CBOWCTBA, MOJIYYEHUE W MPUMEHEHHE BAKHEUILINX
MPEACTABUTENIEH KIIACCOB OPraHUYECKUX COCIMHEHUH (AJKaHOB, AaJIKEHOB,
QJIKWHOB, aJKaJUEHOB, ApPOMATHUYECKUX YIJIEBOJOPOJOB, CIUPTOB, (PEHOJIOB,
aJIBJICTUIOB, TIPEACIBHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT, CIOKHBIX 3(HUPOB

U KUPOB, YIIIEBOJ0B, aMUHOB, aMUHOKHUCIIOT);



—  YCMaHaenueamv 3aBUCUMOCTb OSKOHOMHUKH CTpaHbl OT JIOOBIYH,
TPAHCTIOPTUPOBKH U MEepepabOTKU YII€BOJOPOIHOTO ChIPhs (HEPTH U IPUPOTHOTO
rasa);

— DJKCIEPUMEHTAIBHO HOOmeepiHcoams COCTaB U CBOMCTBA Ba)KHEMILIHX
MPEACTABUTENIEN U3YUYEHHBIX KJIACCOB HEOPTraHMYECKUX U OPraHUYECKHX BEUIECTB
C COOJIOJICHMEM IMpaBUJ TEXHUKU O€30MacHOCTH il pabOThl ¢ XUMHUYECKUMHU
BEII[ECTBAMH U JTaOOPATOPHBIM 000PYIOBaHUEM;

— Xapaxkmepuzo8ams CKOPOCTb XUMUYECKOW PEAKIUH U €€ 3aBUCUMOCTD OT
pa3anuHBIX (AKTOPOB;

— Xapakmepuzoeams XUMHAYECKOE PABHOBECHE MW €r0 CMEIICHHE B
3aBHCHUMOCTH OT Pa3jIM4YHbIX (PAKTOPOB;

— npou3600ums Pacy€Thl MO0 XUMUYECKUM (opMysaM U YpaBHEHHUAM Ha
OCHOBE KOJIMYECTBEHHBIX OTHOLLIEHNUN MEXY YYaCTHUKAMU XUMUYECKUX PEaKIUi;

—  cobmooams  TpaBWIa  DKOJOTMYECKOM  O€30MacHOCTH  BO
B3aMMOOTHOIICHUSX C OKPYXKAIOMIEH cpenoil mpu oOpameHuu ¢ XUMHYECKUMHU
BEILECTBAMH, MaTEpUAIAMH U IIPOLIECCAMMU.

BoinyckHuk Ha 02a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCSH:

— UCNOIB306amMb METOJIbl HAYYHOT'O IMO3HAHUS MPU BBIIIOJHEHUH ITPOEKTOB
U y4eOHO-HCCNe0BATEIbCKUX 3a/1a4 XUMUYECKON TEMaTUKU;

— NPO2HO3UPOB6AMb CTPOCHHUE U CBOMCTBA HE3HAKOMBIX HEOPTAHUYECKHUX U
OpraHMYECKUX BEIIECTB HA OCHOBE aHAJIOTUU;

— NPOCHO3UpOBamMsb TEYEHNE XUMHUYECKHX IPOLECCOB B 3aBUCUMOCTU OT
YCIIOBUM UX MPOTEKAHUS U MpeJiaratb CrocoObl YIIpaBIeHUsI STUMU MPOLECCAMU;

— ycmaunaenueams B3aWUMOCBSI3W XUMHH C NpEeIMETaMH T'yMaHHUTapHOTO
LUKJIA (I36IKOM, JIUTEPATypOi, MUPOBOM XY 0KECTBEHHOM KYJIbTYypOH);

— packpwvleamv POJIb XUMUYECKUX 3HAHUN B Oyaymied MNpaKTHIECKOM
NEeATEIbHOCTH;

—  ap2ymeHmupoeams  €IAHCTBO MHpPA BELIECTB YCTAaHOBJIEHUEM

IeHETUYECKOM CBSI3U MCIKIY HCOPIraHNMYCCKUMHU U OPraHUYCCKUMHU BCIICCTBAMMU,



— 61a0emb XAMUYECKUM SI3BIKOM JUIsi 0OOTallleHUs] CIIOBAapHOTO 3amaca u
Pa3BUTHUS PEUH;

— Xapakxmepu306ams CTAaHOBJICHUE HAYYHOW TEOPHUH HA TPUMEPE OTKPBITHS
[lepponyeckoro 3akOHa M TEOPUUM XUMHUYECKOIO CTPOCHHSI OPTraHUYECKUX
BEIIECTB;

— KPUTHYECKH OMHOCUMbCSA K TICEBIOHAYYHON XUMHUUYECKOU MH(pOpMaIuu,
MOJIy4a€MOU U3 pa3HbIX UCTOUYHUKOB;

— noHumamys TA00aNbHBIE MPOOJIEMBI, CTOAIIWE MEpel YeTOBEYECTBOM
(3KOJIOTMYECKHE, SJHEPTETUUECKHUE, CBIPBEBBIE), U npediaeams MyTH UX PEIICHMS, B
TOM YHCJIE U C TOMOIIBIO XUMUHU.

Kpumepuu u nopmut
OUEHKU 3HAHUIL, YMEHUIL U HAGBIKOG, 00YUAIOMWUXCA NO XUMUU

OueHKa YCTHOT0 OTBETA

Ouenka «5»:

* OTBET NOJIHBIM U NMPABWIbHBIM HA OCHOBAHUY U3YUYEHHBIX TEOPHIA;

* MaTepuall U3JI0KEH B OIPEIAECICHHON JIOTMYECKOM I10CIEA0BATEIBHOCTH,
JUTEPATYPHBIM S3bIKOM;

* OTBET CAMOCTOSITEIIbHBIN.

Ouenka «4»:

* OTBET NOJIHBIM 1 MPABWIbHBIM HA OCHOBAHUY U3YUYEHHBIX TEOPHIA;

* MaTepuall U3JI0KEH B OIPEICICHHON JIOTMYECKOM I10CIEA0BATEIBHOCTH,
IIPU 3TOM JOIMYIIEHBI JBE-TPU HECYLIECTBEHHbIE OIINOKH, CIIPABICHHBIE 110
TPEOOBAHUIO YUUTETIS.

Ouenka «3»:

* OTBET MOJIHBII, HO MPU 3TOM JOIMYyIIEHA CYIIeCTBEHHAs! OMMOKa UJIH OTBET
HEIOJIHbBIN, HECBS3HBIN.

Ouenka «2»:

* Ipu OTBEeTe OOHAPY)KEHO HEMOHMMAaHHWE YYalulUMCi OCHOBHOTO

COACPKaHUA yqe6Hor0 MaTcpuajia Ui JOIMMYIICHBI CYNICCTBCHHBIC OHII/I6KI/I,



KOTOPBIE YYalIMWCS HE MOXET HCIPAaBUTh IIPM HABOIAIIMX BOIPOCAX
YUUTES.

OueHka NMCLMEHHBIX PadoT

1. OlleHK(l IKCHEPUMECHMAIbHLIX YMEHUU

OneHka CTaBUTCS Ha OCHOBAHMM HAONIOACHHUS 3a Yy4YallUMHUCS W
MMCbMEHHOTO OTYETa 3a padoTy.

OueHka «OTITHYHO!

* paboTa BBHINOJHEHA IMOJHOCTHIO W MPABUJIBHO, CJEJaHbl PaBUIbHBIC

HAOJIFOACHHS U BBIBOJIBI,

* DKCIIEPUMEHT OCYIIIECTBJICH I10 IUIAHY C yU4E€TOM TEXHHUKH 0€30MMacHOCTH H

paBui paboOTHI C BEIIECTBAMU U 000PYI0BaHUEM;

* TIPOSIBICHBI OPTAaHU3AIMOHHO-TPYJIOBBIC yMEHHS (MOJICPKUBAIOTCS
yUCcTOTa paboyero Mecrta M TMOPSJOK Ha CTOJE, SKOHOMHO HCHOJIB3YIOTCS
PEaKTUBBI).

Ouenka «xopoioy:

* pa0oTa BBINIOJIHEHA MPABWIBHO, CJlI€JaHbl MpPaBWIbHbIC HAOIIONECHUS U

BBIBOABI, HO TP OSTOM OKCIEPUMEHT TMPOBEJACH HE IOJHOCTHIO HWITH

JOMYIIEHbl HECYIIECTBEHHbIE OIMUOKKM B paboTe C BelecTBaMu U

o0opy10BaHUEM

OueHKa «Y/10BJIETBOPUTEIHHOY:

* paboTa BBHITIOJIHEHA MPABUIILHO HE MEHEE YEM HAIOJIOBUHY WJIW JIOMYIIICHA

CYIIECTBEHHAss OINMOKa B XOJE€ OJKCIEPUMEHTa, B OOBSICHEHHH, B

odopmiieHHU pabOThl, B COOJIIOICHUHU MPABUJ TEXHUKH 0€30MacHOCTH MpHU

pabotre C BemecTBaMHM U O0OpYJOBaHUEM, KOTOpas HCIPABISIETCS TIO

TPEOOBAHUIO YUUTETIS.

OueHka «Hey10BJIETBOPUTEILHOY:

* TOMyIIEHKI Be (1 0o0Jiee) CyIIeCTBEHHBIC OMMOKH B XOJI€ IKCIIEPUMEHTA, B

o0bsiICHEHNUH, B Oo(opMIIeHMH paldOThl, B COOJIOJCHUM TMPABUI TEXHUKU

Oe3omacHOCTH TIpU pabOTE C BEMIECTBAMU W OOOPYJOBAaHUEM, KOTOPHIE

y4Yaluicsa He MOXKET UCTIPABUTh JIaXKe N0 TPEOOBAHUIO YUUTETIS.



2. OueHKa YMEHUIL peuiamb IKCHePpUMEHMAIbHbLE 3aoauu

OueHka «OTITHYHO»:

* IUTaH PEIICHMS COCTABJICH MIPABUJILHO;

* TPaBWIBHO OCYIIECTBJICH TOM0Op XUMHUYECKHX PEAaKTHBOB U
000py10BaHUS;

* JIaHO TMOJHOE OOBSICHEHUE U C/IeJIaHbI BHIBOJIBI.

Ounenka «xopomo»:

* IUTaH PEIICHUS COCTABJICH MIPABUJILHO;

* TMPaBWIBHO OCYIIECTBICH TOA00OD XUMHYECKHX PEaKTHBOM W

o0opyZoBaHUs, TPU ATOM JONMYyIIEHO He Oojee NBYX HECYIIECTBEHHBIX

OIINOOK B OOBSICHEHUH U BBHIBOJIAX.

OueHka «y/10BJIETBOPHUTEIbHO:

* [UIaH PEIICHUs COCTaBJICH NPABUIBHO;

*PaBWJIBHO  OCYIIECTBJIEH  MOAOOpP  XMMHUYECKHMX  PEaKTUBOB M

o0opy/ioBaHUs, HO JIOMYIIEHA CYIIECTBEHHAsl OlIMOKa B OOBSICHEHUU U

BBIBOJIAX.

OueHka «Hey10BJIETBOPUTEILHOY:

e JOmyIIeHBl JBe (M Oosiee) OMMOKM B IUIAHE PEIICHHS, B IOA0Ope

XUMHUYECKUX PEAKTUBOB U 000PY0BaHUS, B OOBSICHEHUH U BBIBOJIAX.

3. Ouenka ymeHuil peuiams pacuemuble 3a0auu

OneHKa «OTJIMYHO»:

* B JIOTUYECKOM PACCYXIEHUM W PEIICHUH HET ONIMOOK, 3ajlaya pelieHa
palMOHAIbHBIM CIIOCOOOM.

OuneHka «xopomo»:

*B JIOTUYECKOM PACCYX ICHUU U PEIICHUH HET CYIIECTBEHHBIX OLIMOOK, HO
3a/laya pernieHa HeparmoHAIbHBIM CIIOCOOOM WIIH JIOMYIIEHO He 0oJiee IBYX
HECYUIECTBEHHBIX OIIMOOK.

OueHka «y/10BJI€TBOPUTEIbHO»:

*B JIOTUYECKOM PACCYXICHUU HET CYIICCTBEHHBIX OIIMOOK, HO JOIYyIIeHA

CymcCTBCHHAA OIIMOKa B MAaTEMaTHYECKUX pacucTax.



OHeHKa «HECYAOBJIECTBOPUTC/IBLHO»:
*UMCIOTCA CYHICCTBCHHBIC OIIMOKH B JIOTHMYECKOM pPacCy’xaCcCHUu W B
PCIICHUH.

4. 0uem<a NUCOMEHHBIX KOHMPO./1bHbIX pa60m

OneHka «OTJINYHO»:

*OTBET IOJIHBIA U MPAaBUIIBHBIN, BO3MOYKHA HECYIIIECTBEHHAS OITHOKA.

Ounenka «xopomo»:

*OTBET HEIOJIHBIN WIIK JIOMYIICHO He 00Jiee BYX HECYIIECTBEHHBIX OIIMOOK.

OuneHka «y10BJI€TBOPUTEIbHO»:

*paboTa BBINIOJIHEHA HE MEHEE YEM HalOJOBUHY, [OMYyIIeHa OJHa

CyIlIECTBEHHAs OIMOKa U IIPH 3TOM JIBE-TPH HECYIIIECTBEHHBIC.

OuneHka «Hey10BJIETBOPUTEIbHO»:

*paboTa BBINMOJHEHA MEHBIIE YeM HAMOJIOBUHY WJIM COJICP)KUT HECKOJIBKO

CYIIIECTBEHHBIX OIHOOK.

[Ipu oneHKe BBINOTHEHUS] TUCHMEHHON KOHTPOJIBHON pabOThl HEOOXOIUMO
YYUTBHIBATh TPEOOBaHUS €IMHOTO opdorpadudeckoro pexxmuma.

OTMeTka 32  UTOTOBYIO  KOHTPOJIbHYIO  pabOTy  KOPPEKTUPYET

NpeaAMCCTBYIOMNUC IIPU BBICTABJICHNN OTMCTKHU 3a YCTBCPTh, IOJIYIoauc, roa.

KOHTPOJIb:

CTapToBblil KOHTPOJIb:

JInarHocTu4eckass KOHTPOJIbHasA padoTra
IIpoMeKyTOYHBII KOHTPOJIb:
«Cmpoenue opzanuveckux coeOuHeHuil»
«Peaxkyuu opzanuueckux coeOuHeHuil»
«Yeneeo0opoow»
«Kucnopoocooeprcawue coedounenusn
«Yeneeoowvry
«A30mcoodeprcauiue coeOuHeHus)

HNTOroBblii KOHTPOJIb:



«Qo000wenue u cucmemamu3ayus 3 HAHUN YUAUUXCA»
IIpakTH4eckue padoThbI:

Ilpakmuueckaa padoma Ne 1 «Kauecmeennwlii anaiusz opeaHuyeckKux

COCOUHEHUIL)

Ilpakmuueckaa padoma Ne 2 «Yz2nee000poovr»

Ilpakmuueckasn paboma Ne 3 «Cnupmui)

Ilpakmuueckan paooma Ne 4 «Anvoezuovt u KemomHvl)

Ilpaxmuueckaa paboma Ne 5 «Kapbonoewie kuciomuon)

Ilpakmuueckas pavoma Ne 6 «Yzneeoowvr»

Ilpaxkmuueckasn pavoma No 7 «Amunwvi. Amunoxucaomeot. beaxkuy

Ilpakmuueckan __padoma __Ne 8 «Hoenmugpukayus opzanuueckux

COCOUHECHUIL

Ilpakmuueckan _pavoma Ne 9 «/leiicmeue hepmenmos Ha paziuuHbvle

eeuiecmea)

Ilpakmuueckaa padoma Ne 10 «Ananu3z n1ekapcmeeHHbIX NPEenapanoe»
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