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MHNOACHUTEJIBHAS 3AIINCKA

N3yuenne xumum Ha 0a30BOM YpOBHE cpeaHero (TMOJIHOTO) oO0Iero oOpa3oBaHUS
HAIPAaBIICHO Ha JOCTUKEHHE CICIYIOIINX Yeell:

- OCBOCHHE 3HAHUN O XMMHUYECKOW COCTABIIAIOIIECH €CTECTBEHHOHAYUYHON KapTHHBI MUPA,
BXHEHIINX XUMUYECKUX TIOHATHUAX, 3aKOHAX U OBJIQJICHHE YMEHUSMU MIPUMEHSTH MOJyYCHHbIE
3HAHUS JJIs OOBSCHEHHs] Pa3HOOOpa3HBIX XMMHUYECKHX SIBJICHUNH M CBOMCTB BEIIECTB, OLIEHKU
POJIM XMMUHU B Pa3BUTUH COBPEMEHHBIX TEXHOJOTHH U TOJTYYEHUU HOBBIX MAaTEPUAJIOB;

- pa3BUTHE NO3HABATEILHBIX UHTEPECOB U MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENIFHOTO TPUOOPETEHUS] XUMHUYECKMX 3HAHUH C UCIOJIb30BAaHUEM PAa3IMYHBIX
MCTOYHUKOB MH(POPMAIUH, B TOM YHCJI€ KOMITBIOTEPHBIX;

- BOCIHTAaHHUE YOEKIECHHOCTH B IO3UTUBHOM pOJNM XUMHUU B >KU3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TIPaMOTHOIO OTHOILIEHHS K CBOEMY 3I0pPOBbIO U
OKpYXKalolllei cpee;

- IPUMEHEHHUE MOTYYCHHBIX 3HAHUN U YMEHUH JUI1 0€30IaCHOTO UCIIOIb30BAaHUS BEIIECTB
¥ MaTEepHAJIOB B OBITY, CEIBCKOM XO3SHCTBE U HA MPOU3BOJICTBE, PEIICHUS TPAKTUICCKHUX 331a4
B [IOBCE/IHEBHOM JKU3HU, IPENYNPEKIACHUS ABJICHUN, HAHOCSIIMX BPEJl 3/I0POBBIO YEJIOBEKA.

HcxonHbIMU JOKYMEHTaMH JUISI COCTaBJICHUS pUMepa pabodeil mporpaMMBbl SIBUITHCH:

- @epepanbHbIE KOMIOHEHT TOCYJapCTBEHHOTO CTaHIapTa o01iero oopa3oBaHus;

- OenepanbHblil 0a3UCHBIN yueOHBIN JIaH AJI CPEAHETro (TOJHOro) o0iiero oopa3oBaHus,
YTBEpKACHHBIN NprukazoM MunobOpa3zoBanus PO;

Pabouas mporpamma pazpaborana Ha ocHOBe aBTOpckoi mporpammsel O.C. ['abpuensina,
cootBercTByomeld deneparbHOMY KOMIIOHEHTY TOCYAApCTBEHHOrO CTaHaapTa oOuiero
o0Opa3oBaHus U JOMYyLIEeHHOH MuHucTtepcTBOM oOpa3oBaHust U Hayku Poccuiickoit denepauuu.
(Tabpuensta O.C. Ilporpamma kypca xumuu i 8-11 kimaccoB 00meoOpa3oBaTebHBIX
yupexnenuit /O.C. [abpuensia. — 4-¢ u3a., nepepad. u gon. — M.: [poda, 2010.).

[Tporpamma paccunTaHa Ha 2 Jaca B Henelmo (68 4acoB B ToJ), MpakTUYeCKue padboThl — 6,
KOHTPOJIbHBIE paboTHI — 2.

OO6yuenue ocymectnusgercs no yueoHuky O.C.I'aGpuensna «Xumus.10 knacc. ba3zoBblit
ypoBeHb» - M.: «/Ipoda», 2007.

Jannas pabGouas mporpaMMa MOXET OBITH pealu30BaHa MPH  KCIOJIb30BAHUU
TPaJMLIMOHHON TEXHOJOTMM OOydYeHHs, a TaKKe DIEMEHTOB JPYTrUX COBPEMEHHBIX
00pa30oBaTeNbHbIX TEXHOJOTUN, TEpeloBbIX (GOpM M METOJOB OOY4YeHMs, TaKuUX Kak
npoOJIEMHBIN  METOJ, pa3BUBaiollee OOy4YyeHUE, KOMIBIOTEPHbIE TEXHOJOTMH, TECTOBBIN
KOHTPOJIb 3HAaHUW W JAp. B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTPEOHOCTEH, BO3MOKHOCTEH W
CHOCOOHOCTEH KaXKA0ro KOHKPETHOT O Kilacca B MapasuleH.

PabGouas mporpamMmma MoKeT OBITH HCIOJB30BaHA AN WHANBUAYAIBHOTO OOYYCHHS
y4amuxcs ¢ npo0iaeMaMu 3710pOBbs, IPU YCIOBUM COXPAHEHHs JIBYX YAaCOB XMMUHU B HEJIEIIO.

YpoBeHb  3HAHMM  y4YalIUMXCS  OLIGHUBAeTCI B  XOJA€  YCTHOTO, IHCHbMEHHOTO
WHAMBUAYAIbHOTO M (POHTAIBHOTO KOHTPOJIA, MPOBEACHUE JIaOOPATOPHBIX, MPAKTUYECKHX,
CaMOCTOSITENIbHBIX, TECTOBBIX U KOHTPOJBHBIX padoOT.

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O ITIPEIMETA
OcoOenHocT  copepkaHMsl OOydeHMS XMMHUM B  CpeaHeill  (MONHOM)  IKoJe
06YCHOBH6HBICH6HI/I(1)I/IKOI71 XUMHHU KaK HAayYKWM HW IIOCTAaBJICHHBIMU 3aJjadaMUu. OCHOBHBIMHA
Hp06HeMaMI/I XUMHU SBJIAIOTCA HU3Y4YCHHUE COCTaBa W CTPOCHHUSA BCUICCTB, 3aBHCHMOCTHU HX



CBOMCTB OT CTPOEHHUs, IIOJYyYEHHE BEIIECTB C 3aJaHHBIMU CBOMCTBAMH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH XMMHMYECKUX pEakUMi W IIyTed YIPaBICHHUS HMH B LEISAX IOIY4YCHUS
BEILECTB, MaTepuaioB, dSHepruu. llodToMy B mnporpaMMme 1O XMMHUM HalUIM OTPaKEHUE
OCHOBHBIE COJIEPKATENIbHBIC JIMHUU: BEUIECTBO — 3HAHUS O COCTABE U CTPOCHMM BEILIECTB, UX
BOKHEHIINX (PU3UYECKUX U XMMHUYECKHX CBOMCTBAX, OMOJIOTMYECKOM JACHCTBUH, XUMHUECKas
peakuus — 3HaHUs 00 YCJIOBMSX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKUE CBOMCTBA BEIIECTB, O
crioco0ax yIpaBlIeHHs] XUMHUYECKUMH IPOLECCaMy; IPUMEHEHHUE BEIECTB — 3HAHUS U OIbIT
IPAaKTUYECKON JIeATEbHOCTH C BEIIEeCTBAMM, KOTOpble Hauboyiee 4yacTo YHOTpeOJsAoTCs B
IIOBCEIHEBHOM JKU3HHU, IINPOKO HCIOJB3YIOTCS B IMPOMBIIIIEHHOCTH, CEJIbCKOM XO3SMCTBE, Ha
TPAHCIIOPTE; A3BIK XMMUU — CUCTEMA BAXKHEUIIMX IOHATHM XMMHUHU U TEPMHUHOB, KOTOPBIE UX
0003Ha4Yal0T, HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM 4HCIE
TPUBHAJIBHBIC), XUMUYECKUE (OPMYIIBI U YpaBHEHHS, a TAK)KE MpaBUIIa iepeBoa HH(opMaIuu ¢
€CTECTBEHHOTO 5I3bIKa Ha SI3bIK XUMHUU U OOpPaTHO.

1. TpeGoBaHusi K YPOBHIO NOATOTOBKHU (Pe3y/IbTAThI 00y4eHHUs)

B pe3ynbraTe u3ydyeHus opraHu4eckoil XMMHUU Ha 0230BOM YPOBHE YUCHMK JIOJIKEH 3HATH
/moHMMaTh:

- Ba)KHEUIINE XMMHUYECKUE MOHATHS: BELIECTBO, XUMUUECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
KOBaJIEHTHAsi XUMUYECKasl CBsI3b, BAJICHTHOCTb, BEILIECTBA MOJIEKYJISIPHOTO M HEMOJEKYJISPHOIO
CTPOCHUS, YIIICPOIHBIN CKENET, (PYHKIIMOHAIbHAS TPYIIa, H30MEPHsL, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBbl XHMHHU: COXPAaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
HNEPUOIMYECKUN 3aKO0H;

- OCHOBHBIE TEOPHMM XUMHM: XUMHUYECKOW CBS3M, IIEKTPOJIMTUUYECKON IHCCOLMALUH,
CTPOEHUSI OPraHUYECKUX COCTUHEHUN;

- Ba)KHEHIIME BeIeCTBAa W MaTepuajbl: YKCyCHas KUCJIOTA, METaH, STHJIEH, aleTUJIEH,
O€H30I1, ATaHOJI, JKUPBI, MbLIA, TIFOK03a, CaXapo3a;

- Kpaxmall, KjeTyaTka, O€JKH, MCKYCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA, Kay4dyKH,
IUIACTMACCHI.

B pesynbrare u3zydyeHus OpraHM4eckod XHMHHM Ha 0a30BOM YpPOBHE YYEHMK JOJKEH
yMeTb!

- Ha3blBaTh M3YYEHHBIE BEIIECTBA [0 «TPUBHUAIBHON» WM  MEXKIYHAPOIHON
HOMEHKJIATYpE;

- ONpENeNsATh: BAJIEHTHOCTb M CTENEHb OKUCIEHHS XUMHUYECKMX JJIEMEHTOB, THII
XUMHUYECKON CBSI3M B COCOUHEHMSX, 3apsii MOHA, MPUHAIIEKHOCTh BELIECTB K Pa3INYHBIM
KJlJaccaM OpraHU4eCcKUX COeIMHEHUM;

- XapaKTepu30BaTh: XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COEIMHEHUI; CTPOCHNE U XUMUYECKUE CBOWCTBA U3YUYEHHBIX OPraHUYECKUX COCIUHEHMUI;

- OOBSICHATH 3aBUCUMOCTb CBOWCTB BEILECTB OT MX COCTaBa M CTPOEHMSI; BBINOJIHSITH
XUMHUYECKHUM SKCIIEPUMEHT 110 paClIO3HABAaHUIO BXKHEUIINX OPraHUYECKUX BEIIECTB;

- NPOBOAMTH CAaMOCTOSATENbHBIM TMOMCK XMMHUYECKOH WH(pOpMAlMU C HCHOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3/1aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHera);

- HUCMOJb30BaTh KOMITBIOTEPHBIE TEXHOJOTUHU JUIsi 00pabOTKHM M Tepeadyd XHMHUYECKOU
MH(pOpPMaLIUU U €€ MPEICTaBICHUS B pa3InYHbIX (popmax.

[IpuoOpereHHble 3HAHUS W YMEHHUS YYEHUK MOXKET TPUMEHSATh B MPAKTHUECKOMN
JeSITEIbHOCTH U MTOBCETHEBHOM JKU3HU IS



1.O0bsACHEHHSI XMMHYECKHX SBJICHHH, TMPOUCXOIANIMX B MPHUPOAE, OBITY W Ha
IIPOU3BO/ICTBE.

2.0npeneneHuss BO3MOXXHOCTH MPOTEKAHMUSI XMUMHYECKUX MPEBPAIICHUM B Pa3IMYHBIX
YCJIOBHSIX U OLEHKH MX MOCJIEICTBUM.

3. DKOJIOTUYECKHU IPaMOTHOTO MTOBEJCHUS B OKPYKAIOIIIEH cpefe.

4. OueHKM BIUSHUA XUMHUYECKOTO 3arpsi3HEHUs] OKPYKAIOIIEH cpeipl Ha OpraHu3M
YEJIOBEKa U IPYTHE KUBbIE OPTaHU3MBL.

5. be3omacHoro obpaiieHus ¢ TOPIOYUMU U TOKCUYHBIMU BeEIECTBAMH, Ja00OpaTOPHBIM
000pyTIOBaHUEM.

6. Kputuueckoil OIEHKH JOCTOBEPHOCTH XMMHUYECKON HMH(OpMAImu, MOCTyMaomeld us3
Pa3HBIX HICTOYHUKOB.

KonkpeTrHpie TpeOOBaHHS K YpPOBHIO MOJTOTOBKHA BBITYCKHHUKOB  ONPEACICHBI IS
KQ)XJIOTO YPOKa M BKJIFOYEHBI B IOYPOYHOE IJIAHUPOBAHUE.

2. Copep:xaHue NporpaMmmbl
10 kaacc (2 gaca B Henemo0, Bcero 68 4acoB, U3 HUX 2 4yaca — PE3EPBHOE BpeMsl)
BBEJEHME(6 1)

[Ipenmer opranuyeckoil xuMuu. OCOOEHHOCTH CTPOCHHMSI M CBOMCTB OPTaHUYECKUX
coequHEHUI. 3HaUeHUEe U POJIb OPTaHUYECKOM XMMHH B CUCTEME €CTECTBEHHBIX HAYK B KU3HU
obuiectBa. KpaTkuii ouepk UCTOPUH Pa3BUTHS OPraHUYECKON XUMHUU.

OcHoBHble TIONOXKEeHUA Teopuu crpoeHuss A.M. byrneposa. I[lpeamnoceiiku cozgaHus
teopun. IlpencraBienne o teopuu TUMOB W paaukanoB. PaGorer A. Kekyrne. Xumuueckoe
CTPOEHHE U CBOMCTBA OpraHM4eckux BeuecTs. M3oMepus Ha npumepe OyTaHa U n300yTaHa.

DneKTpoHHOE 007aK0 W opOuTalb, MX (GOPMBL: S M P. DIEKTPOHHBIE U AIIEKTPOHHO-
rpadpudeckue (opMysabl aTOMa YIJIepoJa B HOPMAIBHOM M BO30YXKIEHHOM COCTOSIHHUSIX.
KoBaneHntHas xumuueckas CBsi3b, €€ MOJIIPHOCTb U KpaTHOCTb. BopopoaHas cBsa3s. CpaBHEHUE
0OMEHHOT0 U JJOHOPHO-aKIENTOPHOTO MEXaHU3MOB 00pa30BaHUsl KOBAJIEHTHOH CBS3H.

BanenTtHble cocTossHUS atoma yriepoia. Buisl rubGpuausanuu: sp3-r1/16p1/1)11/13au1/1;1 (Ha
IpUMepe MOJIEKYJbl MeTaHa), sz-FI/IﬁpI/II[I/BaI_II/ISI (Ha mpuMepe MOJIEKYJbl STHIIEHA), Sp-
ruOpuau3anys (Ha TNpUMepe MOJIEKYJbl aleTuieHa). ['eomMeTpusi MOJEKyln paccCMOTPEHHBIX
BEIIECTB M XapaKTEPUCTHKA BUJIOB KOBAJIEHTHOM CBSI3U B HUX.

Tema 1. Yriesogopoabl M MX NPUPOAHbIe HCTOYHUKH (164)

[Tonsatne 06 yrneeomoponax. IlpuponHbele HcTOUHMKHM yriieBonoponoB. Hedte u ee
NpOMBIIIICHHas MepepaboTka. PpaklMOHHAs NEperoHkKa, TEPMUUYECKHH M KaTaJIUTHYECKHUH
KpekuHr. [IpuponHslii ra3, ero coctaB M NPaKTHYECKOE MCIONb30BaHUE. KaMEHHBIN Yrois.
KokcoBanue kaMeHHOTO yriisl.

Ankanbl. ['omonoruueckuii psa u odmas Gpopmyina ankaHoB. CTpoeHHE MOJIEKYJbl METaHa
U JIpyTux ajkaHoB. M3oMeprs M HOMEHKJIATypa ankaHoB. PU3NYECKNE U XMMUYECKHE CBOMCTBA
AJKaHOB: PEAaKUHWH 3aMEIICHUS,TOPCHUEAIKAHOB B PAa3JIMYHBIX YCIOBUAX, TEPMHUUYECKOE
pa3oKEeHWE aJKaHOB, M30MepH3alus ankaHoB. [IpuMeHeHHe ankaHoB. MeXaHW3M peakuuu
PaaMKaJIbHOTO 3aMEIIEHHUs, €r0 CTaIuN.

[TpakTHyeckoe MCIoJIb30BaHUE 3HAHUI 0 MeXaHu3Me (CBOOOIHO-paIMKAILHOM) PEaKIiH B
IpaBUIaX TEXHUKU O€30MacHOCTH B OBITY M Ha HPOM3BOJACTBE. [IpOMBINUIEHHBIE CITOCOOBI
MOJIy4YEHHUs: KPEKUHT aJIKaHOB, ()PAKIIMOHHAS IEperoHKa HedTH.



Ankensl. ['oMonoruyeckuii psg u oOmas dopmyna amkeHoB. CTpoeHHE MOJICKYJIbI
TUJICHA M JpPYTruX alKeHOB. M3oMepHs ankeHOB: CTPYKTypHass W IMPOCTPAHCTBEHHAS.
Homenknarypa u ¢usnueckue cBoiicTBa ankeHoB. [lomyueHHe 3TUICHOBBIX YIJIEBOJOPOJOB U3
QIKAHOB,  TAJIOTEHAJIIKAHOB,  CIOUPTOB.  Peakuuum  mpucoenuHenus  (TUApUpOBAHHE,
THJIPOTaJIOTEHUPOBAHUE,  TaJOTeHUPOBAaHUE,  THIAparanus). Peaknum  OKUCIEHHS U
noJiMMepu3aliy aakeHoB. [I[pumMeHeHre aJKeHOB Ha OCHOBE UX CBOWCTB

Pemenne pacueTHbIX 3a/ady Ha YCTAHOBJIEHWE XMMHYECKOH (HOpMyIbI BeIIecTBa IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB.

Huensl. CTpoeHue MOJNEKYJ, H30MEpHsl M HOMEHKIaTypa alkaaueHoB. Dusnyeckue
CBOICTBa, B3aMMHOE PACIOJIOKEHUE I-CBSI3€H B MOJIEKYJIaX aJKaJMEHOB: KyMYJIMPOBAHHOE,
COIPSKEHHOE, H30JIMpoBaHHOE. (OCOOEHHOCTH CTPOEHHUS CONPSIKEHHBIX aJKaIUEHOB, HX
MOJIyYEHHUE.

Anxunbl. ['oMonornueckuii  psn  ankuHoB. OOmas  ¢opmyna. CTpoeHHE MOJIEKYIIBI
aleTuiieHa W JIpyrux ainkuHoB. M3omepust ankuHOB. HoMeHkiaTypa aleTHJICHOBBIX
yraeBonopoaoB. IlonydyeHue ankWHOB: METAaHOBBIM W KapOWIHBIM crmocoObl. Dusnueckue
CBOMicTBa  ajKkWHOB. Peaknuum  mpucoenuHEHUs:  TaJOr€HUPOBaHUE,  TUIPUPOBAHHE,
rUAporajioreHupoBanue, ruaparanus (peakuuss Kyueposa). Jlumepuzanus M TpUMepU3alUs
ankuHoB. Okucnenue. IIpruMeHeHne alKUHOB.

AHasiorusi B XMMHYECKHMX CBOMCTBaX aJIKeHOB M ajkaaueHoB. [lommmepusanms
anKagueHoB. HaTypanbHblii M CHHTETMYECKMM KaydyKd. Bynkanm3anus kaydyka. PesuHa.
Pa6oter C.B.JIebeneBa, 0COOCHHOCTH PEAKIUil IPUCOCTUHEHUS K aJTKaJUCHAM C COMPSHKCHHBIMU
M-CBSI3SIMH.

Apenbl. beHn3on kak npeacraButenb apeHoB. CTpoeHHE MOJEKYNbl O€H3071a, COMpPsKEHNE
n-csizedd. [lomydenue apenoB. dusmueckue cBoiicTBa OeH3oia. Peakiuu 31eKTpoUIBHOTO
3aMelIeHHs C yJacThueM OeH30J1a: raJIoTeHUPOBaHKUe, HUTPOBaHUE, allkuiupoBanue. OprueHTanus
npu BNEKTPOPHUIBHOM 3aMenieHuH. Peakinum OOKOBBIX I1emneil ankuinOeH30m0B. CrocoObl
nosyueHusi. [IpumeHneHue OeH30/1a U €ro rOMOJIOTOB.

Pemenune pacueTHbIX 3a7ady Ha BBIBOJ (OPMYJ OPraHMYECKUX BEIIECTB MO MAacCCOBBIM
JIOJISIM U TI0 TIPOJYKTaM CrOpaHHUsl.

JemoncTpanuu. ['openne stuneHa. OTHOIIEHHE BELIECTB K pacTBOpaM IepMaHIaHaTa
Kaius 1 OpoMHoOi Bosie. OmnpenieneHne KaueCTBEHHOT'O COCTaBa METaHa M 3THJIEHA 110 MPOyKTaM
rOpeHHUs.

JlaGopaTtopuble  onbIThl. 1.M3roTOBIEHNE  Mojenedl  yriaeBoJOpoJOoB M HX
raJloTeHNPOU3BOJAHbIX.2.O3HaKOMIIEHHE C MPOAYKTaMH He(TH, KAMEHHOTO YIJIsl M MPOJyKTaMu
ux nepepabotku. 3.O0Hapy)eHHe B KEPOCHHE HENPEAeNbHbIX coeAMHEHUN. 4. O3HaKOMJIEHHE C
o0OpasiamMu Kay4yKkoB, pe3UHBI U Y0OHHTA.

IIpakTuyeckue padorsl. 1. YrieBoaoposl.

Tema 2. Kuciiopoa- u a3orcoaep:xainiue OpraHnyecKue CoeIMHEeHNsI U X MPUPOIHbIE
HCTOYHHUKH (384)

CoctaB u knaccudukaius COUpTOB (MO XapakTepy YrIeBOAOPOAHOTO paauKala U IO
aTOMHOCTH), HOMEHKIaTypa. W3oMepus cnupToB (TOJOKEHHUE TUIAPOKCUIIBHBIX TPYI,
MEXKJIACCOBas, «YyTJIEPOTHOTO cKeneray). du3nyeckne CBOMCTBA CHUPTOB, MX IOJy4YeHHUE.
MexmonekymnspHas BoOIOpoaHas CBs3b. OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHUS MOJIEKYJ
CIIUPTOB. XHWMHUYECKHE CBONCTBA CIHPTOB, OOYCIOBJICHHBIE HAIMYAEM B MOJCKYJIaxX
TUAPOKCOTPYII: 00pa3oBaHUE aJKOTOJSTOB, B3aWUMOJEHCTBHE C TaJOTE€HOBOJIOPOAMH,



MEXMOJIEKYJIIpHasT W BHYTPUMOJEKYJSpHas JeruapaTanus, 3TepuduKkanus, OKHCIECHUE U
JeruapupoBaHre CcnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas
peaxkiusi Ha MHOI'OATOMHbIE CIIUPTHI. BakHeilne npeacTaBUTENU CIUPTOB: METAHOJ, 3TAHOII,
ATWJIEHIJIMKOJb, INIMLIEepUH. PU3N0I0rnyeckoe AeWCcTBUE METaHoJa U 3TaHoia. PaccMoTpeHue
MEXAHU3MOB XUMHUECKHUX PEAKIIUM.

Ctpoenue, u3oMepusi, HOMEHKJIaTypa (PeHOJIOB, UX (U3NYECKUE CBOMCTBA U MOIYYCHHE.
Xumunyeckue cporictBa ¢peHonoB. KucnorHeie cBoiicTBa. B3aumMHoe BiIMsSHHE aTOMOB U TPYII B
MOJIEKYJIaX OpraHMYecKuX BemecTB Ha mnpumepe (enona. Ilommkonaencanus ¢eHona c
dopmanbaerugom. KauectBennas peakuus Ha ¢denon. [Ipumenenue ¢enona. MHoroaTomMHbie
(eHOIBI.

Knaccudukanusi, crpoeHre uUX MOJIEKYJ, H30Mepus W HoMeHkiarypa. OcoOeHHOCTH
CTpOCHUsI KapOOHWIBbHOW Tpymmbl. OuU3nueckue CBOCTBa (opMaibAeTHia U €ro TOMOJIOTOB.
XUMHUYECKHE CBOMCTBA alibJETHIOB, OOYCIOBJICHHbIE HAJUYHMEM B MOJEKYJIe KapOOHUIBHOM
rpynmnbl aToMOB (THAPUPOBAaHUE, OKUCICHHE aMMHAuHbIMH pacTBOpamMH OKcuaa cepedpa u
ruapokcuaa menu (II)). KauectBennble peakiuu Ha anmbAeruabl. Peakiius MONMKOHACHCALUU
denona ¢ popmanpaerugom. OcoOEHHOCTH CTPOSHUSI M1 XUMUYECKUX CBOMCTB KETOHOB.

CtpoeHue MoJeKysl KapOOHOBBIX KUCIOT M KapOokcuibHOW rpynmbsl. Knaccuduxamus u
HOMEHKJIaTypa KapOOHOBBIX KHUCIOT. Pu3nuyeckue CBOMCTBA KApOOHOBBIX KHUCIOT M HX
3aBUCHUMOCTb OT CTpO€HHUs MoJieKynl. KapOoHOBbIe KHCIOTHI B mpupone. buonornyeckas poib
KapOOHOBBIX KHCHOT. OOmmMe CBOHCTBA HEOPraHMYECKMX W OPraHMYeCKHX  KHCIOT
(B3auMoJielicTBUE € MeTalllaMd, OKCHJaM{ METa/lIOB, OCHOBAaHUSMH, COJsIMH). BrnusHue
YIJIEBOJIOPOAHOTO pajuKalia Ha CHIly KapOOHOBOW KHCIOTHI. Peakiusi stepudukanuu, ycroBus
ee mpoBeneHusa. OJTHOOCHOBHBIE W MHOTOOCHOBHBIE, HEIpeleibHble KapOOHOBBIE KHCIOTHI.
OtnenbHbIE IPEACTABUTEIN KUCIIOT.

CtpoeHue ClOXHBIX 3(GUPOB, M30Mepus (MEKKIACCOBas U «YTJIEPOJHOTO CKEIEeTay).
Homenknarypa cioxHbix 3¢upoB. OOpaTUMOCTh peakiuu dTepuduKanu, TuAPOIU3 CI0KHBIX
a¢upoB. PaBHOBecHe peakuuu: dTepuuKaluy- THIPOIN3a; (aKTOPbI, BIUSIONINE Ha THAPOIIU3.

CoctaB u crpoeHue Mousiekyn skupoB. Kiaccupukauust xupoB. OMbUIEHHE >KHUPOB,
MoJIydeHue Mbuta. Mbia, 00bSICHEHHE WX MOIOITUX CBOMCTB. XKuphl B npupone. buonornyeckas
¢yukuus xupos. [lonstrue 06 CMC. O0bsicHeHne MorouXx cBoicTB Mblia 1 CMC.

JemoncTpanuu. Beinenenne Bogoposna u3 dTwioBoro cnupra. CpaBHEHHE CBOMCTB
CIOMPTOB B TOMOJIOTMYECKOM psay (pacTBOPUMOCTb B BOJE, T'OpPEHUE, B3auMOJEHcTBHE C
HaTpueMm). BsaumopelictBue rnuiepuHa ¢ HaTpueM. IloimydyeHume CHOXKHBIX  3(QHPOB.
KayecTBeHHast peakldss Ha MHOroaroMHble cnupThl. KauecTBeHHas peakuus Ha ¢eHon (c
xmopugoM kenesa (II), pactBopuMocTs (eHONa B BoJe MNpHU PA3IUYHON TeMIeparype).
Britecnenne ¢enona u3z deHonsita HATpHUS YroJbHOW KHCIOTOM.Peakums «cepebpsHOro
3epKana». XMMHYECKHE CBOMCTBA YKCYCHOW M MYypPaBbHMHOM KHCIOT. lloirydeHue CinokKHOTO
a¢upa. Konnexkuus macen.

JlaGopaTopuble onbIThl. 5. PacTBOopeHHMe IimuepuHa B BOJAE M pPEAKIUS €ro cC
ruapokcugom menu (II). 6. B3aumopeiictBue ¢enona ¢ OpoMHON BOMOM W C PacTBOPOM
ménoun. 7. KayecTBeHHBIE peakIuy Ha albJeTuabl (C aMMHUAaYHBIMH PAacCTBOPAaMH OKcHa cepedpa
u ruapokcugom menu (II)). 8. Oxkucnenue cnmpra B anpaerua. 9. Ilomydenuwe u cBoiicTBa
kapOoHoBeIX KkucioT. 10. PactBopumocts kupoB. 11. Jloka3zaTenmbCTBO HEMPEIEIBHOTO
xapakTepa xuaKkoro xwupa. 12. OmbuteHue xupos. 13. CpaBHeHue cBoiicTB Mbuta 1 CMC.

OTUMOJIOTHSI Ha3BaHUsS Kjacca. MoHo-, Au- U mosmcaxapuabl. IIpeacraBurenn kaxmou
rpynnsl. buonornyeckas posib yrieBoaoB. MX 3HaueHue B )KHU3HM YesloBEKa U O0IIeCTBa.



Monocaxapuael. Mx kmaccudukanms. ['ekco3sl W ux mpeacraBuTenu. [Ioko3a, ee
¢u3nueckue CBOICTBA, CTpOEHHE MOJEKYNIbl. PaBHOBECHSI B pacTBOpE TIIIOKO3BI. 3aBUCUMOCTh
XUMUYECKUX CBOMCTB IJIFOKO3bl OT CTPOCHHs MOJIEKYJbl. B3auMoaeicTBue C TMAPOKCHIOM
menu(Il) mpu KoMHATHOW TemIepaType W HarpeBaHHH, dTEPUPHUKAIMS, PEAKIU «CepeOpsTHOro
3epKana», TUApUpoBaHUe. Peakium OpOXXEHUS TIIOKO3BI: CIMPTOBOTO, MOJOYHOKHUCIIOTO.
I'moko3a B mpupoze. buosormdeckas ponp IIIOKO3bl. [IprMeHeHHE IUIIOKO3BI Ha OCHOBE €€
cBOiCTB. DPpyKTO3a Kak H30MEp TIIOKO3bl. CpaBHEHHs CTPOEHUS MOJEKYJI M XUMHUYECKHX
CBOMWCTB IJIFOKO3bI U PpyKTO3bl. PPYKTO3a B IPUPOJIE U €€ OUOJIOTHYEcKas POJib.

Hucaxapuasl. Crtpoenue, oOmias ¢opmyna u npencraButenu. Caxaposa, J1akTosa,
MaJIbT03a, MX CTPOCHHME W Ouonoruyeckas poib. ['maponus nucaxapunos. [IpombinuieHHOE
IIOJIy4EHHUE Caxapo3bl U3 IPUPOJHOTO CHIPBSI.

[Tonucaxapuapl. O6mas GopMmysia ¥ MPEeICTABUTENIN: JEKCTPUHBI M TJIMKOTEH, KpaxMall,
LeJUI003a  (CpaBHUTENbHAsT —XapakTepucTuka). dusmueckue CBOMCTBa IOJUCAXapPUIOB.
XMMHYECKHE CBOWCTBA NOJMCcaxapuaoB. I'maponus nonucaxapunos. KadecTBeHHas peakius Ha
kpaxmail. [Tonucaxapuasl B mpupoje, ux 6uonorndeckas poib. [IpuMenenue nonyucaxapujios Ha
OCHOBAHMHU MX CBOMCTB (BosoOKHA). I[loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHaxX. B3ammoneiictBue
LIEJUTE0JIO3b C HEOPIaHWYECKUMHU M KapOOHOBBIMM KUCIOTaMU - 00pa30BaHME CIIOKHBIX 3()HUPOB.

JemoncTpanuu. BzaumoseiictBue rioko3sl ¢ rugpokcuaom menu(ll) 6e3 HarpeBanus u
pu HarpeBaHuu. Peakius «cepeOpstHOro 3epkanay IIIOK03bl. ['Maponus caxapo3sl, LEJUIH0I03bI
u Kpaxmana. Koymekuust BOJIOKOH.

JlabopaTopubie onbiThl. 14.B3auMozeiicTBie TJIIOKO3bI U Caxapo3bl € TUAPOKCUIOM
meau(Il). 15. BzaumoneiictBue kpaxmaina ¢ iogom. 16. O6pa3iibl IPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH.

Awmunsl. Onpenenenue amuHoB. CtpoeHue amuHOB. Kiaccudukanus, usoMmepus Hu
HOMEHKJIaTypa aMHUHOB. Anudarhyeckue M apoMaTudeckue amMuHbl. AHWIMH. [lomyuyenue
aMHMHOB: aJKWJIMPOBAHUE aMMHaKa, BOCCTAHOBJICHHE HHUTPOCOECIUHEHUH (peakuus 3UHUHA).
®usnyeckue CBOMCTBA AMUHOB. XMMHUYECKHUE CBOMCTBA aMUHOB: B3aUMOJICUCTBUE C KMCIIOTaMU
U BoJOoM. OCHOBHOCTHP aMHMHOB. ['OMOJOrMYecKMil psii apoMaTHYECKMX aMHHOB. B3aummHoe
BIMSHUE aTOMOB B MOJIEKYJaX Ha IpUMeEpe amMMHuaka, anu(aThuyecKux M apoMaTHUYECKUX
aMUHOB; aHWJIMHA, OEH30J1a U HUTPOOEH3071a.

AMuHOKHCHOTEL. COCTaB M CTPOEHME  MOJIEKYJ  aMUHOKHCIOT,  HW30MEpHH.
JIBOMICTBEHHOCTb KHUCIOTHO-OCHOBHBIX CBOMCTB aMMHOKHUCIIOT M €€ IMPUYMHBL. B3aumonencraue
AMHHOKHUCIIOT C OCHOBaHMUSAMH, 00pa30BaHUE CIOXHBIX 3(¢upoB. B3anMoneiictBue aMUHOKHCIOT
¢ cuibHbIMM  KuciaoTamu. OOpa3oBaHHME  BHYTPUMOJIEKYJSIpHBIX — cosiell.  Peakuus
ITOJINKOH/ICHCAIIUM AMUHOKHUCIIOT.

benku - mpupoansie Ouononumepsl. [lentuaHas rpynnma aroMOB W IMENTUIHAs CBA3b.
[Tentuapl. benku. IlepBuuHas, BTOpUMYHAs M TPETHUYHAs CTPYKTYpbl OENKOB. XHUMHUYECKHE
CBOICTBa OENKOB: rOpeHue, JeHaTypalus, TUApoJIn3, KaYeCTBEHHbIE peakiuu. buomornyeckue
¢ynkuuu OenkoB. 3HaueHue OenkoB. YeTBepTUUHas CTPYKTypa OEIKOB Kak arperamus
OenKOBBIX U HEOEeNKOBBIX MOJeKyl. ['nmoGanpHas mpoGiieMa OENKOBOTO ToJOJaHUsS U IYTH ee
pemwenus. Ilonarue JJHK n PHK. Ilonartue o HykieoTHzae, NMPUMHUIMHOBBIX U ITYPUHOBBIX
ocHoBaHusx. [lepeuunas, Bropuynas u Tpernusas crpykrypsl JJHK. buonornueckas pons JJHK
u PHK. I'ennas unxenepust 1 OMOTEXHOJIOTHS.

MemoncTpauuu. ONBITEL ¢ METUJIAMHHOM: TOPEHHWE, WIEJIOYHbIE CBOMCTBA pacTBOpA.
OO6pa3oBanue coiseil. B3ammonmeiicTBUe aHWIIMHA C COJSTHOM KHCJIOTOM M ¢ OpPOMHOW BOJIOH.
Oxkpacka TKaHU aHWIMHOBBIM KpacuTeseM. J[oka3aTenbCcTBO HaTUUKs (PYHKIIMOHAIBHBIX TPYII B



pacTBOpax aMHUHOKHCIIOT. PacTBopeHue u ocaxkaenue 0enkoB. Jlenaryparus 6enkoB. Kostekius
«BonokHay.

JlaGopaTopHubie onbIThL. 17.00pa3ibl CHHTETHYECKUX BOJOKOH. 18. PacTBopenue 6enxoB
B Boje. Koarymsmus sxkenmarmaa criuptoM. 19. llBetHeie peakuuu OenkoB. 20.00HapyxeHHe
Oesika B MOJIOKE.

IpakTnyeckne padorsl: 2. Croupthl.3. Anpaerubl U KETOHbI. 4. AMHHBI.
AmuHOKUCHOTHL. benku. 5. UnenTudukanus opraHuuecKux COeaMHEHUH.

[Toustue o BuramuHax. HWx knaccudukanmus u  obozHayenue. [Ipodunaktrka
ABUTAaMUHO30B.

[Tonsatue o ¢QepmMeHTax Kak O OHMOJOTMYECKHX KaTaiau3aTropax OeNKOBOW MPUPOJIBIL.
OCOOCHHOCTH CTPOCHHST M CBOWCTB B CpPaBHEHHH C HEOPTaHMYECKUMH KaTalU3aTOPaMHU.
3HayeHne B OWOJIOTMM M TPHMEHEHHE B MpoMblnuieHHOCTH. Knaccudukanus ¢depMeHTOB.
OCOoOeHHOCTH CTPOCHUS M CBOMCTB (DEPMEHTOB: CEIIEKTUBHOCTD M 3 (HEKTUBHOCTb.

[TonsTe o ropMoHax Kak OMOJOTMYECKH AaKTUBHBIX BEIIECTBAX, BBIMOIHIIOIINX
SHAOKPUHHYIO PETYIISIIH, )KU3HEICATSIbHOCTH OPTraHU3MOB.

[TonsTe o nexapcTBax Kak XHUMHOTEPANeBTUYECKUX IMperapaTax. ['pymnmbl JeKapcTB:
cynb(haMubpl, aHTUOMOTUKH, acnupuH. be3omacHble cHOCOObI MPUMEHEHHS JIEKapCTBEHHBIX

dbopm.

Tema 3. UckyccTBeHHbIE M CHHTeTHYeCKHe MoJuMepbl (44)
UckyccrBennsle nonumepsl. Ilnactmaccsl. Llemnynonn. Bonokna. AneratHoe BOJIOKHO,
BHCKO03a, MEIHO-aMMHAauyHO€E BOJIOKHO.CHUHTETUYECKHE MTOJIMMEPBI, UX CTPYKTYpa.

IIpakTyeckue padorpi: 6. Pacno3HaBaHue miacTMacc U BOJIOKOH.
Pe3epBHoe Bpems — 4 yaca.

3. TEMATUYECKOE IJIAHUPOBAHUE

Tema KoaunuectBo DJIeMEeHTBI COiePKAHMSA TpeOoBanusi K ypOBHIO

qacoB NoArOTOBKH

Bgenenne (64)

COEIUHEHNN coeMHEeHN. XUMHUUYECKOE CTPOCHHE Kak

1. Ilpenmer 2 Buramusm. dorocunTes. [Tonsitue | UMeTh mnpeacraBiieHHe: o
OpraHHYECKOM OpPraHHYECKOW  XHMUH. CpaBHeHue | mpenMeTe U3y4YEHUs
XUMUHU OPraHUYECKUX COEIMHEHUI C | OpraHN4eCKON XUMUU.

HEOpPTaHUYECKUMH. [Ipuponusie,

HCKYCCTBEHHBIE u CUHTETHYECKUE

OpraHUYEeCKUE COeTHHEHMS.
2.Teopus 4 OcHOBHbBIE 3Tambl B HCTOPUH pPa3BUTHS | 3HATH: MOHATHUS -  aTOM,
CTPOCHUA OpFaHHqCCKOﬁ XUMHU. OCHOBHBIC aTOMHBIE Op6I/ITaJ'II/I,
OpraHMYECKUX TIONOXKEHUA ~ CTPOCHWSA  OPTaHMMECKHX | yagvepnr W rOMOJIOTH,

YIJIEPOIHBIN
TIOPAI0K COCANHCHU u B3aNMHOTI'O

BITUSTHUS aTOMOB B MOJIEKYJIax.
Tomonorust.  W3omepusi.  3aBucumocts | TPYIIA,

CBOWMCTB  BEIIECTB OT XUMHYECKOro | FOMOJIOIHSA,CTPOCHUE
CTPOCHHMSL. OcCHOBHBIE ~ HAaIpPAaBJIECHUS | MOJIEKYII, BEILIECTBA
pasutust  TXC.Ocnosnvle  smanvi 6 | yonexynspHOTo u
UCTNOpUU PA3BUMUSL OP2AHUYECKOU XUMUU.

CKCIJICT, (bYHKHHOHaJ'ILHaSI




OCHOBHBIE MIOJIOKEHUS CTPOCHUSA
OPraHUYeCKUX COEIAMHEHUN. XHUMHUECKOE
CTPOCHUE KaK MOPSAOK COCAUHEHUS U
B3aMMHOTO BJIUSHUSI AaTOMOB B MOJIEKYyJax.

l'omonorus. Uzomepus.  3aBUCHMOCTH
CBOWCTB  BEIIECTB OT XHMHYECKOTO
CTPOCHHSL. OCHOBHBIC  HaIpaBJICHUS

pasButusa TXC. DnekTpoHHOE 00NaKko U
opbutanb, WX (GOpMBL. OJICKTPOHHBIE H
3NIEKTPOHHO-TpadUUECKUE (hopmybt
aToMa yriepoja B HOPMAalbHOM U
BO30Y)KIJCHHOM COCTOSHUSAX. BaneHTHble
COCTOSIHMS aToma, TmOpuam3arus, CBs3b
ANIEKTPOOTPULATETHBHOCTH W THOPUAHOTO
COCTOSIHMSI 3JIEMEHTa Ha IpUMeEpe aTroMa
yriepoza.

HEMOJICKYJIIPHOTO
CTPOEHHUSI; TEOPHSI CTPOCHUS
OPTraHUYECKUX COCAMHECHHUI;
ruOpuan3anmsi  opoOwTaleH,
MPOCTPAaHCTBEHHOE

CTPOCHUE MOJICKYIL.

YMeTb: 00BICHITH

ocHOBHBIC Tonoxkenus TXC
OpPraHUYEeCKUX COEIUHEHUM
AM. Bytneposa;
OMpEeETsATH TOMOJIOTH u
M30MEPHI, TMPHHAICKHOCTh

BEIIIECTB K
COOTBETCTBYIOIIEMY KJIAcCy;
0OBSCHATH CYIITHOCTh
OCHOBHBIX IMOJIOKCHHI
TXC; ONpeneHsITh
BAJICHTHOCTh M  CTCICHb
OKHCIICHUS XUMHYECKUX

3JIEMEHTOB, OIIPEACIIATE THIT

XUMHUYCCKOM CBSI3H,
OOBSACHATH  TPUPONY U
CIIocoObI o0pa3oBaHUA
XUMHUYECKOUN

CBSI3U; OIIPENEATh TUI
XUMHUYCCKOM CBSI3H,
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYII,
OOBSICHAT, ~ TPUPOAY |
CIoco0bI o0Opa3oBaHUS

XHUMHUYECKOU CBA3H.

Tema 1. YriieBoaopoaAbl M UX NPUPOIHbIE HCTOYHUKH (164)

3. IlpenenbHble
YTIIEBOJIOPOIBI.
AJKaHbBI

2

[lpupoaHblil, mNONYTHBIH HE(PTAHOW | 3HamMp: IOHATUSL -  pajuKal,
ra3bl, UX COCTaB M HCIIOJIb30BaHUE B | aTOMHBIC opOuTany,
HapogHOM xoszsiictBe. HedTh, €€ | rubpuamsanms opowuTaei,
coctaB M  cBoictBa. I[IpOAyKTHI | IPOCTPAHCTBEHHOE  CTPOEHUE
(GpaKIMOHHOW  MEPerOHKHM  HEe(PTH. | MOJICKYJI aJKaHOB, YIJIEPOIHBIN
Kpexunr u apoMaTH3alus | CKeJeT, rOMOJIOTHS,
HedTenpoaykToB. OKTaHOBOE YHCIO | CTPYKTYpHast H30MEpHs;
OCH3HMHOB. CriocoObl  CHWXKEHUS | KilacCU(DUKAIIIO u
TOKCUYHOCTH  BBIXJIOTIHBIX ~ Ta30B | HOMEHKIIATYPY aJKaHOB,;
aBTOMOOHIIEH. KokcoBanue | BeniecTsa u MaTepHuabl,
KaMEHHOTO YOI, MPOAYKTHI | IIMPOKO  HUCIONB3yeMble B
KOKCOBaHHUSI. MIPaKTHKE: YIIIEBOJIOPO/IHI;
[IpenenbHBle yrIEBONOPOJbI, OOIIas | OCHOBHBIE  THIBI  peakiuit
¢dopmyna cocTaBa, TOMOJIOTHYECKAs | aJKaHOB.

pasHOCTh, XUMHYECKOE CTPOCHHUE, | YMeTh: Ha3bIBaTh AJIKAHBI,
sp’rubpuusanys, M30MEpHs | OLPEnesTh BaJIEHTHOCTb,
YIIIEPOAHOTO CKeJIeTa, | CTENEeHb OKHCJICHHS, T




cHCTeEMaTh4ecKas HOMEHKJIaTypa,
CITOCOOBI MTOTYUCHUSI.

XUMHYECKHE  CBOWCTBA:  TOPEHUE,
rajoreHupOBAHMUE, TEPMHUUECKOE
paziioKeHue, JErUIPUPOBAHMUE,
OKHCJIEHUE, U30MepU3alus. MexaHuzm
peakuuu 3amenieHus. IIpakTuueckoe

3HA4YCHHUC.

XUMUYECKOM CBSI3M,
MIPOCTPAHCTBEHHOE  CTPOCHHE,
HU30MEpHI, TOMOJIOTH,
OTIPEAETATh THITBI XUMHUYECKHX
peakuuii

aJIKaHOB, XapaKTePU30BaTh

CTpOEHUE u CBOMCTBa
YTIIEBOJOPOIOB, 0OBACHATE
MIPUPOITY u CITOCOOBI
00pazoBaHUSA XUMHICCKON
CBSI3U.

4.AnKeHsl.
DTHrieH

HenpenenbHble yrieBooopoAbl psaa
STHIICHA, SP THOPUIM3ALMSA, CUIMA M
nu cBsa3u, W3omepus yriepogHoro
CKeJIeTa U TOJIOKEHHSI ABOMHOM CBSI3U.
Homenkiatypa, reoMeTpuyecKkas
n3oMepusi XUMUYECKHE  CBOICTBa:

MIPUCOETMHEHUE BOIOPO/Ia, TAIOTEHOB,

raJloreHOBOOPOJIOB, BOJIBI,
OKHCJICHHE, MOJIMMEPU3ALIHSI.
MexaHu3M peakuuil MpUCOETUHEHUS.
[IpaBuio MapKOBHUKOBA.
[IpakTrHyeckoe HCIIOJIb30BaHUE
AJIKEHOB.

YMeTh: Ha3bpIBaTh AJIKEHBI 1O
«TPUBUATILHOI i
MEXIYHapOAHOW HOMEHKIAaType,
ONpeAeNsiTh MPOCTPAHCTBEHHOE
CTPOEHHUE AJIKEHOB, M30MEPBHI U
TOMOJIOTH, XapaKTEpHU30BaTh
CTPOCHHE U CBOMCTBA AJIKCHOB;
ONpEACNsATh  TUIBl  PEaKuil
aJIKCHOB, XapaKTepU30BaTh
CBOMCTBA aJIKCHOB.

5. AIKaaueHsl.
Kayuaykun

[ToHdTHE O NIMEHOBBIX YIIEBOAOPOIAX,
HU30MEPUS JUEHOBBIX YTIIEBOJOPOIOB.

3HaTh: MOHATUS — aJKaJUCHBI,
JIUCHBI, CONPSDKECHHBIC JTUCHOBBIC
YTIEBOIOPOMBI, BYJIKaHU3AIIUS;
o011yt0 hopmyIy JAHEHOB; BUIBI
W30MEPHUH, XapakTepHbIe IS

QJIKaEHOB; XapaxkTepHbIe
peakuuu (peakuus
MOJIMMEPH3allii, KadeCTBCHHBIC
peaxuuu, peaxiuun
MIPUCOETUHEHHUS).

YMeThb: Ha3bIBaTh AJIKaJJCHBI

COTJIACHO HOMEHKJIATYpE;
XapaKTEepHU30BaTh
TOMOJIOTUYECKU I pan

AJIKaAUCHOB.




6. ATNKVHBL 2 HenpenenbHble yrneBomoponbl psfa | 3HATh: NOHATUS -
AnetuiieH areTuiICHa, Sp  —ruOpuaM3anus. | THOPUIU3AIUSL opbwurarei,
W3omepus yriaepogHOTo CKeleTa U | IPOCTPaHCTBEHHOE  CTPOEHUE
MTOJIOKEHUS TPOHHOU CBSA3H. | MOJIEKYJIBI allCTHIICHA,
Homenkinatypa. XUMHUYECKHUE | YIIEPOAHBINA CKEJIET, TOMOJIOTHS,
CBOWCTBA: MPHUCOCIMHEHNE BOJAOPOAA, | CTPYKTYpHAs nu3oMepus,
rajJOreHoB, rajJoreHOBOAOPOAOB, | (DyHKIHMOHAIbHAS rpyImmna;
B3aUMOJICUCTBHE C BOJOU. OCHOBHBIE  THUIIBl  PEaKLUH,
XapaKTepHbIX  IJIsI  QJIKUHOB,
MEXaHU3MbI PEaKIIuil.
YMerh: Ha3bIBaTh ANKHHBI 10
«TPUBUATILHOW u
MeXTyHapOJHOH HOMEHKIAType,
OTIPENIeNIATE TPOCTPAHCTBEHHOE
CTPOEHHUE AJKHHOB, U30MEpPbI U
TOMOJIOTH, XapaKTepr30BaTh
CTPOCHHE U CBOWCTBAa AJIKUHOB;
OTIPEIEIISATh XapakTep
B3aUMHOT'O BIIMSTHUS B
MOJIEKyJaX, = THI  PEaKLHH,
OOBSICHATH 3aBUCHMOCTD
peaKInOHHOMN crocoOHOCTH
OpPraHUYECKUX COCOUHEHUH OT
CTPOCHUS UX MOJIEKYJIBL.
7. ApeHsl. 2 ApomaTtuueckue YIJIEBOAOPOAB], | 3HATB: TOHSATUS —  apEHbI
benzon 9JIEKTPOHHOE  CTPOCHUE  MOJIEKYJbl | hopMyily OEH30i1a, XUMHUYECKUE
OeHzomna. I'omonorn OeHzona. | u ¢duznueckue CBOMCTBa
N3omepus B psiy TOMOJIOTOB. OeH3oua.
8. Hedtp mu 2 Hedtb. ®pakumonHass mneperonka. | 3HaTh: TOHATHS — He(dTs,
CIOCOOBI ee PexTudukannonnse rassbl, | pekTudukanus, KPEKUHT,
nepepaboTKu razonuHoBas  (pakuus  (OeH3WH), | NETOHAIMOHHAS yCTOMYMBOCTB,
JUrPOMHOBast (pakLusi, KEPOCHHOBAS | OKTAHOBOE YKCIIO, PUGOPMUHT.
¢bpakuusi, IM3eTbHOE TOTUTMBO, Ma3yT.
ITpomyKThI MEPEroHKH HedTH.
Kpexunr u PUQOPMUHT.
JeronanuonHas YCTOWUYUBOCTB,
OKTaHOBOE€ YHUCIIO.
9.IlpakTuveck 2
ast pabora Nel.
Yraesonopon
bl
10. 1
KonTponbhas

pabora Ne 1 mo
TeMe
«YrneBoaopon
BI u 170'¢
MIPUPOIHBIE
WCTOYHHUKI

Tema 2. Kucaopoa- u azorcoaep:xaniue opraHudeckue coeJUHeHUs U UX

NPHUPOAHBIE HCTOYHUKH (384)

11. ExnnctBo

3

ATOMHOCTh CHHUPTOB. OJIEKTPOHHOE

3HaTh:XUMHYECKUE IIOHATUS -




XHUMHAYECKOH
OpraHu3alun
JKHUBBIX
OpPraHU3MOB Ha
3emite. CIupThI

CTpOoeHHE (PYHKIMOHATHLHOW TPYIIIKI,
nosipHOCTH cBsizu — OH, BomopoaHas
CBSI3b MEXAY MOJICKYJaMU, BIUSHUC
ee Ha (M3UYECKUE CBOWCTBA CIHPTOB,
TOMOJIOTHYECKHH  Psii  TPEAETbHBIX
OJIHOATOMHBIX ~ CHUPTOB, H30MEPHUS
YIIEPOJAHOTO CKeJeTa M TOJIOKEHUS
(YHKITMOHATBHON TPYIIIIBI,
MEepPBUYHBIC, BTOPUYHBIE, TPETHIHBIC
cnupThl ~ XMMHYECKHE  CBOMCTBA:
rOpeHue, OKUCICHUE IO albJCTHIOB,
B3aMMOJECWCTBHE CO  IIEJOYHBIMH

MeTalIamH, raJloreHoBOJ0pOIaMH,
KapOOHOBBIMH KHCIIOTaMH.

[IpumeneHue CIIUPTOB, X
BO3JICHCTBHE Ha OpraHu3M.
OTUJIEHTIUKOb, TJIALIEPUH -
MpeaACTaBUTCIIN MHOI'OATOMHBIX
CITUPTOB. OcobeHnHocTH ux

XUMHAYECKHX CBOMCTB, IPAaKTUYECKOE
MpUMEHEHHE.

(yHKIIMOHAIbHAS rpymnmna
CITUPTOB;3TAHOI,
(usHoNornyecKkoe NEHCTBUE Ha
OpraHWU3M METaHOJIA U dTAHOJIa;
YMeTh.Ha3bIBaTh CITHPTHI 1o
«TPUBUATILHOI WIn
MEXIYHAPOAHONH HOMEHKIATYPE;
OMpeIEsATh IPUHAICKHOCTh
BEIIECTB K KJIACCy;
XapaKTepH30BaTh CTPOCHUE |
XAMUYECKHE CBOIICTBa
CITUPTOB;00BSICHATH 3aBUCHMOCT
b CBOHCTB CHOUPTOB OT HX
COCTaBa M CTPOCHUSI CIIUPTOB.

12. ®enon

Crpoenne (eHOIOB, OTIMYHE TIO
CTPOCHUIO oT apoOMaTHUYECKUX
ciuproB.  Dusuyeckue  CBOMCTBA
¢eHomoB. XWMHYECKHEe CBOWCTBA!
B3auUMOJICUCTBHUS c HATpUEM,
IIeJI0Ubl0, OPOMOM.B3aumHoe enusnue
amomoes 8 monexyne. CnocoObl
OXpaHbl OKpy’Karomie cpemsl OT
MIPOMBIIIIEHHBIX OTXOJI0B,

coJieprKammx peHol.

3HATh. ITIOHATHS -
MIPOCTPAaHCTBEHHOE CTpOCHHE

MOJIEKYII, (byHKUIMOHABHAS
rpyma, TOMOJIOTH,
CTPYKTypHast nu3oMepus,

OCHOBHBIE  TUIIBI  PEAKIIUi;
(henom.

YMeTh: Ha3bIBaTh BEILIECTBA,
OnpenensiTh XapaKTEPUCTUKY
cpeapl B BOJHOM  PacTBOPE,
M30MEPBI, TOMOJIOTH, XapakKTep
B3aUMHOI'O BIIMSIHHUS aTOMOB B
MOJIEKYJIE, THIIBl XUMHYECKUX
peakiuii, XapaKTepU30BaTh
CTPOEHHE W CBOWCTB (DEHOJIOB,
OOBACHATH 3aBUCUMOCTD
PEaKIMOHHOMN crocoOHOCTH
OPraHUYECKUX COEAUMHEHUHA OT

CTPOCHUS UX MOJICKYII.

13.IIpakTudeckast

pabora Ne 2.
Crmptal
14 Anbrerust u Anpaeruapl. CTpoeHHE abJerUI0B, | 3HATh: TOHATHS — abJICTHIBI,
KCTOHBbI q)yHKHI/IOHaHBHaH rpymma, eé | KCTOHBI, Hpe,I[CTaBHTeHeﬁ
3JeKTPOHHOE CTpOeHHe, ocobeHHocTH | HIPACTHIOB 1 KETOHOB,;
oo . XUMHYECKHE W (PHU3HYECKHE
JIBOMHOM CBsI3M. ['OMOJIOTHYECKHI PsiJT .
H CBOMCTBA allb/IETHJIOB u
AIlbJIETUIOB, OMCHKIATYPA. | om0

OCOOEHHOCTH KETOHOB XHMHUYECKHE
CBOICTBA: OKHCJICHUEC, IIPUCOCAUHCHUC




Bogopona. OcoOCHHOCTH — peakuuii
OKHCIICHHS KETOHOB.

15.[IpakTudeckas

pabora Ne 3.
AJpaerunsl 1
KETOHBI
16. Kap6oHoBbie CtpoeHne  KapOOHOBBIX  KHUCJOT. | 3HATH: IIUPOKO HCIIOJIb3YEMbIE
KHCJIOTBI DIIeKTPOHHOE CTPOCHHWE | B TIPAKTUKE — OPraHHYECKUE
KapOOKCHUJIBHON TPyNNbl, OOBSICHEHHE | KHCIOTEHIL.
MOJIBYKHOCTH  BOJIOPOJHOTO  aToMa. | YMeTh: XapaKTepU30BaTh
OCHOBHOCTB KHCIIOT. | CTPOCHHUE u CBOIiCTBa

l'omonoruyeckuit psin  IpeneabHBIX
OTHOOCHOBHBIX KHCJIOT. X MMHUYECKHE
CBOMCTBA: B3aHMOJCHCTBHUE c
HEKOTOPHIMU MeETaJUIaMH, IIEJI0YaMU,
cnuptamu. VI3MEHEHME CHIIbl KHUCIOT
IOJT BIUSHUEM  3aMECTUTEIICH B
YTIeBOIOPOTHOM panukaie. CrocoObt
MONydeHUs]  KapOOHOBBIX  KHCIOT.
[IpumeHeHne KUCIOT B HapOAHOM
XO3SUCTBE.

KapOOHOBBIX KHCIIOT, BBITIOJHSATh
9KCHEPUMEHT TI0 IONyYCHHIO
KapOOHOBBIX KHCIIOT.

17. Cnoxusle
3¢upsL. XKupsl.
Mera

IIpocteie ®  cnoxHBIE  3PUPEL
Crpoenue CJIOKHBIX 3¢upoB,
00paTHIMOCTh peaklnu dTepruUKaINN.
lMunponus CIIOKHBIX 3¢ upoB.
[IpakTrHyeckoe HCIIOJIb30BaHUE
3¢upoB. JKupe — Kak CIOKHBIE YPHUPHI
TIUIEPHHA W KapOOHOBBIX KHCIIOT.
Kupel B mnOpupome, HUX CBOWCTBA.
IIpeBpamienye  KMpOB  NHIIU B
OpraHu3Me. I'uppoins 5
THIPUPOBAaHUE JKUPOB B TEXHHKE,
NPOAYKTHl  TepepaboTKH  KHPOB.

Mpia.

YMeThb:Ha3bIBATh CIOKHBIE
3GUpHl TI0 «TPUBHAIBHON» WK
MEXAYHapOJHON HOMEHKIIATYPE;

ONPEAEIISATh TPUHAJIE)KHOCTD
BEIIECTB K KJACCy CIIOXKHBIX

3¢ upoB.

18. YrneBonsl.
Momnocaxapuasl

Knaccudukamus yrneBomo. ['moxo3a
— KaKk B@XHEUIIMH IpEACTABUTEIND

3HaTh. MOHATHE —
TUAPOJIH3; TUTIBI XUMHYECKUX
peakuuii. Y MeTh: Ha3bIBaTh
MOHOCaXapH/IbI, OTIPEIEIISITh

MIPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJIBI, H30MEpPBI, TOMOJIOTH,
XapaKTEpU30BaTh CTPOEHUE U
CBOMCTB MOHOCAaxXapHIOB IO
MEKyHAPOJAHON HOMEHKIIATYPE.

19. Iucaxapuasl
U TIOJIMCaXapuabl

MOHOCaXapHJIOB. duznueckre
CBOWCTBA M HAXOXJIOCHUE B MPUPOJIC.
XuMuueckue CBOIICTBA!
B3aUMO/ICUCTBUE C TUJIPOKCUJIOM MEIU
(1, peakuu OKHCIICHUS,
BOCCTAaHOBJICHHS, OpOXKCeHHSI.
[IpumeHenue rnoko3bl. OpyKTO3a Kak
u3oMep TJIIOKO3BL. Puboza wu
JI€30KCHPH003a.

Knaccudukarms YTIICBOJIOB:
MOHOCaXapH/Ibl, JTUCaXapH/IbI u
MOJTNCaXapH/IbI. Caxapo3a.

®usnyecKre CBONCTBaN HaX0XK/ICHHUE B
npupone. XUMHUYECKHME  CBOMCTBA,

3HAaTh: NOHATUE — JUCAXAPH[BI,
MIOJINCaXapHbl; IPeACTaBUTENCH
J1CaxapyJiOB U IOJIMCAXapUI0B.
Ymers: IIPOBOJUTH
KaueCTBEHHYI0  PEaKkIMI0 Ha
Kpaxmai.




ruapoian3. XUMHUYECKUE MPOLECCHI
MOJTyYeHHs] caxapo3bl M3 TPUPOITHBIX
uctouyHukoB. Kpaxman. Crpoenue
MaKpPOMOJIEKYJIBI U3 3BEHBEB TIFOKO3EI.
XuMHUYECKHUE CBOWCTBA: pEaklus C
WogoMm, rugponu3.  IIpeBpaienue
KpaxMmaja THId B  OpraHU3Me.
['mukoren.

Lemmrono3a. Crpoenue
MaKpPOMOJIEKYJIBI U3 3B€HBEB TIFOKO3EI.
XUMHYECKUE CBOWMCTBA: THUIPOJIN3,
oOpazoBaHWe  CIOXKHBIX  3(HpOB.
IIpumenenue  newnoI03l U €€
npou3BOAHBIX. KauecTBeHHas peakius
Ha KpaxMall.

20. AMUHBL.
AHunmun

CrpoeHue aMuHOB. AMUHOTpYIINA, €&
AJIEKTPOHHOE CTpOeHHe. AMHHBI Kak
OpTaHWYECKUE OCHOBaHWUS,
B3aMMOJICHCTBUE C BOJOH, KHCIOTaMHU.
AHWIHMH, €ro CTpPOeHHWe, IPUIHHEI
oclla0JieHUs] OCHOBHBIX CBOWCTB B
CpPaBHEHHH C aMHUHAMH TPEAebHOTO
psana. [lomyueHnne aHwnmHA, 3HAYEHUE

B Pa3BUTHH OPTaHMYECKOTO CUHTE3A.

3HATh: IOHATUS —  pajuKall,
(yHKLIMOHANBHAs rpymnmna,
TOMOJIOTHSL, KJIacCU(HKALIHIO
HOMEHKJIaTypy aMHHOB.

YMerTh: onpemensaTh XapakTep
B3aMMHOTO BJIHMSHHMS aTOMOB B
MOJIEKYJIE, XapaKTepu30BaTh
CTPOCHHUE U CBOIICTBA aMUHOB.

21. AMMHOKHCIIOT
Bl. beakn

CrpoeHue aMUHOKHUCIOT, UX CBOMCTBA.
AMUHOKHUCIIOTAa  Kak  aMQoTepHOe
opranuyeckoe coenuHeHue. CHHTE3

MENTH/IOB, 1704 CTpOEHHE.
buonornueckoe 3HauYeHUE
aMHUHOKHCIIOT.

YMmeTh: Ha3bIBaTh
AMHHOKHCIIOTHI 10
«TPUBHAIIBHON» HOMEHKJIATYpE,
onpenensiTh 3apan HWOHOB,
XapakTep Cpeapl B BOJHOM
pacTBope, M30MEphI, T'OMOJIOTH,
XapaKTEepU30BaTh CTPOCHUE U
CBOMCTBA aMHUHOKHCJIOT.

22 IlpakTryeckas
pabota Ne 4.
AMUHBI.
AMHWHOKHCIIOTEI.
benkn

23.IIpakTryeckas
paboTa Ne5.
Unentuduxanms
OpPraHUYECKUX
COCIUHCHUHU

24.HyxJienHoBbIe
KHCJIOTBI

PubonyxinennoBeie kuciotel PHK u
JIE30KCUPHOOHYKIICHHOBBIC  KHCIIOTHI

3nartp: nousatus — JJHK u PHK,
OMOTEXHOJIOTHUS; CTPYKTYpBI
PHK.

YMeTh: CcpaBHUBATH CTPOCHHUE
PHK u JIHK.

25. ®epMeHTHI

JIHK. Hyxkneotunst,
nonunykiaeotuasl. Oyukimuun PHK u
JIHK. buorexnomorus. I'ennas
WHXEHEPUS.

®epmentsl.  CBoiicTBa  (DEPMEHTOB.
Hcnonb3oBanue (hepmeHTOB B
MIPOMBITIUICHHOCTH.

3HaTh: NOHATHE PEPMEHTOB.
Hmers  mpeacraBiieHHe: 0
MPEICTaBUTEIIAX (PEPMEHTOB.




26. ButaMuHBI, 1 Buramunsl. ABuTaMuHO3, | 3HATH: IIOHATUS — BUTAMUHEI,
TOPMOHBI, TUITOBUTAMHHO3, TUIIEPBUTAMHUHO3. | TOPMOHBI.
JIeKapcTBa (DYHf(LII/II/I BUTAaMHUHOB.  ['OpMOHBL. | pvers npejcTaBieHne: O
CgoiictBa  ropMoHOB. JlekapcTBa.
MIPEACTABUTEISIX BUTAMUHOB.
Xumuorepanus 1 GapMOKOIOTHS.
YmMmern: OIpeAeIIsITh
NPUHAIJICKHOCTh BEIECTBA K
COOTBETCTBYIOIIEMY KJIaccy.
27. KonrponbHas 1

pabota Ne 2 o
teme «Kucnopo-
u
azoTcojepxKalie
OpTaHUYECKUE
COETMHEHWSI U UX
MIPUPOJTHBIC
HUCTOYHHUKNY

Tema 3. UcKyccTBEeHHbIE M CHHTETHYECKHE MOTuMepbI (44)

28.MckyccTBeHH 1 HckyccTBeHHBIE MIOJINMEPHI. | 3HATH: TOHSATHUS -
BIE TIOJIUMEPBI IInactmaccel. Ilemnynoun. BoJiokHA. | HCKYCCTBEHHBIE MIOJINMEPBH,
AnetaTHOE BOJIOKHO, BHCKO3a, MEAHO- | IUIACTMACCHI, BOJIOKHA.
aMMHa4YHOE BOJIOKHO. YMmerb: pasnn4aTth
HNCKYCCTBCHHBLIC MMOJIMMEPBLI OT
HNPHUPOIHBIX.
29.IIpakTnyeckas 2
pabora Ne 6.
Pacno3naBanue
IIaCTMACC U
BOJIOKOH
30. 1 CuHTeTHYeCcKHe MIOJTUMEPBHI, ux | 3HaTh: KJ1acCU(UKAIIHIO
CuHTeTHYecKHe CTPYKTYypa. IIOJIMMEPOB, BOJIOKOH.
OpraHUYEeCcKHe Hmers  npencrasiienue: 0
COCMHEHUS 3HA4YEHUH MOJIMMEPOB B IPUPOAE

" JXHU3HHU YCJIOBCKA.

Pe3epBHOe Bpemsi — 4 yaca.




Mpuioxenune
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
1. COopHUKHU TECTOBBIX 3aJaHUI 17151 TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.
2.Komnexumnn: «BomokHay, «llmactmacce».«Kayuyky», «HedTs W BakHeWIIHE NPOMYKTH €€

nepepadoTkuny, «llmactMaccby.
3. KoMnbrotepHoe ocHalieHre kabuHera (KOMIBbIOTED, IPOEKTOP, IKPaH, KOJIOHKU, CKAHED).

4. Buneodwmibmbl: xumus 10 kiacc.
5. Habopsl XUMHUYECKHUX PEAKTHBOB JIJIs TAOOPATOPHBIX U MPAKTHUECKUX PaboT.
6. O6opynoBanwue It 1Ta00OPATOPHBIX U MPAKTHYECKHUX PadOT.
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2. Tabpuensta O.C. Xumus. 10 xiracc. ba3oBeiii ypoBeHb: MeTOAMUYECKOE TTocooue. - M.:
Hpoda, 2006

3. I'abpuensu O.C., MackaeB @.H., [Tonomapes C.1O., Tepenun B.U. Xumus. 10 xnacc:
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3ajauax, ynpaxHenusx. 10 kmacc. — M.: Ipoda, 2006.

5. IN'abpuensu O.C., Ilonkosa T.H., KapuioBa A.A. Opranuueckas xumusi: MeTonuueckoe
nocobue. 10 kiacc. — M.: IIpocsemienue, 2008.

6. I'abpuensa O.C., OcrpoymoB N.I'. Xumus. 10 xmacc: Meroguueckoe mocodue. — M.:
Hpoda,2009.
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