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Pe3yabTaThl 0CBOEHUSA Kypca.

JleaTenbHOCTh yYUTeNsl B 00y4eHUH XUMHUH B CPEIHEH ILIKOJIE J0JDKHA OBITh HaIlpaBlieHA
Ha JIOCTWKEHUE 00YJAIOUIIMHUCS CIEAYIOIINX JIUYHOCHHBIX Pe3YIbMamoe.

- B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe - ocozHanue POCCUHCKON TpaxkIaHCKON
HUJICHTUYHOCTH, TaTPUOTU3MA, YYBCTBA TOPAOCTH 33 POCCUMCKYIO XUMHUYECKYIO HAYKY;
- B TpyHOBOHl cdepe — 2comoenocmbs K OCO3HAHHOMY BBIOOpY JaibHEHIICH

o0pa3oBaTeIbHOW TPACKTOPUM B BBICIICH MIKOJE, TAEC XUMHS SBISAETCS NPOQIINpPYIOIEH
TV CITATIIINHOM

- B MIO3HABATEIHHON (KOTHUTUBHOM, MHTEIUICKTYaIbHOMN) cepe — ymernue ynpaBisTh CBOeH
MO3HABATEIBHOMN JEATEIBHOCTBIO, 20MOBHOCb U CNOCOOHOCMb K 00Pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHUIO, HA MPOTSDKEHUU BCEH JKWU3HU; CO3HATEIHLHOE OTHOIICHHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIENTHOW MTPO(HECCHOHALHOM U 0OIIeCTBEHHOU e TeIbHOCTH,

- B cepe cOepeeHHs 30POBbS — NpUHAmMUE U pearuzayus TEHHOCTEH 30POBOTO H
Oe3omacHOTO oO0Opa3a KW3HU, Henpusmue BPEIHBIX TPHUBBIUCK (KYPEHHUS, YHOTPEOICHUS
QJIKOTOJISI, HAPKOTHUKOB) Ha OCHOBE 3HAHWW O CBOMCTBAX HAPKOJIOTHYECKUX W HAPKOTHUYECKHX
BEIIECTB.

Memanpeomemmnsie pe3ynbmamovl 0C60€HUA 6bINYCKHUKAMU CPEOHell WIKOAbl Kypca
xXumuu:

- UCNONIBb306aHUe YMEHHA W HABBIKOB PA3JIMYHBIX BUJIOB ITO3HABATEIHLHOW JICATEIHHOCTH,
IIPUMCHCHUC OCHOBHBIX METOIO0B IIO3HAHUA (CI/ICTGMHO-HH(l)OpMaHHOHHBIﬁ aHaJIn3s,
HaOJIO/IeHUe, W3MEpPEeHHE, IMPOBEIACHUE DJKCIIEPUMEHTa, MOJCITHPOBAHHE, HCCIIEIOBATEIbCKAsS
,ZIGSITG.]'H)HOCTI)) I U3YYCHUS Pa3JIMYHbIX CTOPOH OKPY)I(aIOHIeI)’I HeﬁCTBHTeHBHOCTH;

- @1adeHue OCHOBHBIMHM MHTEJUIEKTYaJIbHBIMU OIepanusMu: (GpopMylIupoBKa THUIOTE3bI,
aHaJIM3 ¥ CUHTE3, CPaBHEHHUE M CHCTEMaTU3allus, BBISIBICHUE PUYNHHO-CIIEICTBEHHBIX CBSI3EH U
MTOUCK aHaJIOTOB;

- no3Hanue 0OBEKTOB OKPYKAIOIIETO MUpPa OT 00IIEro yepe3 0COOEHHOE K STUHUIHOMY;

- yMeHue TeHepUPOBATh UJEH U OTIPEACIATh CPEICTBA, HEOOXOAUMBIE ISl UX pealn3alui;

- YMeHue OTIpeNieNATh LIeNU U 331a4ll AeITeIbHOCTH, BEIOUPATh CPEACTBa pealn3aluy Leau
U IPUMEHATH UX Ha MPAKTHKE;

- uUcCnonv306aHue PA3NUYHBIX HMCTOYHUKOB JUISl MOJYYEHHUS XUMUYECKOW uHopManuwy,
MOHMMAaHHE 3aBUCUMOCTH COJEpKaHus U (GOpPMBbI MpeACTaBlieHUs HHPOpPMAIMHU OT Lenei
KOMMYHHKAIMH U aJipecara;

- YMeHue TPONYKTHBHO OOIIATHCS W B3aUMOJCHCTBOBATH B IIPOIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh I[O3ULUU JPYTUX YYACTHUKOB JIEATENBHOCTH, A(PPEKTUBHO
paspemiatb KOH(MIUKTHI;

- 20MOBHOCMb W CHOCOOHOCTH K CaMOCTOSITENIBHOM HMH(DOPMAIMOHHO-TI03HABATEIHHON
NeSITeNIbHOCTH, BKIIIOYash YMEHHE OPHEHTHUPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX WHGOpMAIUH,
KPUTHUYECKH OIEHUBATh W HWHTEPIPETHPOBATh WHGOPMAIMIO, TOIYYaeMYI0 U3 Pa3IMYHBIX
HCTOYHUKOB;

- yMeHue WCTONIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHMA
(manee — WMKT) B pemieHud KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX 3a7ad C
cobnroeHneM TpeboBaHU SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBIL,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIHOHHOM O€30TIaCHOCTH;

- 61adeHue S3BIKOBBIMU CPEICTBAMH, B TOM YHCJIE U SI3BIKOM XHMHUHU, - YMEHHUE SICHO,
JIOTUYHO W TOYHO M3JIaraTh CBOIO TOUYKY 3pEHUs, UCTIONB30BaTh aJIeKBAaTHBIC S3bIKOBBIE CPENICTBA,
B TOM UYHUCJI€ U CUMBOJIbHBIE (XMMHUECKUE 3HAKH, (DOPMYIIbI i YpaBHEHUS).

Ilpeomemnvimu pesynbmamamu WM3ydeHUs XUMHH Ha 0a30BOM YypOBHE Ha CTYyNEHU
cpeaHero o0Iero 00pa3oBaHus SIBISIOTCS:

1) B mo3HaBaTeNnbHOM cdepe:

- 3Hanue (IOHUMAHUE) U3YYEHHbIX NOHAMUL, 3aKOHO8 U MeoPUll;

- YMeHue ONHUCBHIBATH JEMOHCTPAllMOHHBIE W  CAMOCTOATEIBHO  TMPOBEACHHBIE
SKCIIEPUMEHTBI, UCIIOJIb3YA JUIsl 3TOTO €CTECTBEHHBIN (PYCCKHM, pOJTHOM) A3BIK U SI3bIK XUMUU;



- YMeHue KIacCU(PHUIHUPOBATH XUMUYECKHE 3JIEMEHTHI, IPOCTHIC U CIIOKHBIC BEUIECTBA, B
TOM YHUCJIE U OPTrAaHUYECKUE COETUHEHMS], XMMUUECKHUE PEAKIIUH 110 Pa3HbIM OCHOBAHUSIM;

- yMeHue XapaKTepU30BaThb HU3YyUEHHBIE KJIACChl HEOPraHWYECKMX M OpPraHUYeCKUX
COEIMHEHUH, XUMUYECKHUE PEaKLUH;

- 20MOBHOCMb TIPOBOJIUTH XMMUYECKUN SKCIIEPUMEHT, HAOIOAATh 32 €ro MpOTEKaHUEM,
(bUKCHPOBATh PE3YAbTATHl CAMOCTOATENIBHOTO M JIEMOHCTPUPYEMOIO SKCIEPUMEHTa M JIeNaTh
BBIBOJIbI;

- ymeHue GOPMYIUPOBATh XHUMHYECKHE 3aKOHOMEPHOCTH, IPOTHO3HPOBATH CBOMCTBA
HEU3YYEHHBIX BEUIECTB 10 aHAJIOTMU CO CBOMCTBAMU MU3yYEHHBIX;

- NOUCK WCTOYHMKOB XUMHYECKOW MH(POPMALINH, TIOTyIeHHE HEOOX0MMOH nH(pOpMAIIHH,
€e aHaJIN3, U3rOTOBJICHHE XUMUIECKOTO HH(DOPMAIIMOHHOTO TPOIyKTa M €T0 MPE3CHTAIIHS;

- @nadenue 0053aTeNbHBIMU CIPABOYHBIMU Matepuanamu: Ilepuoguueckoil cuctemoin
xuMuueckux snemeHToB [I. V1. MenzaeneeBa, tabnuieid pacTBOPUMOCTH, 3JIEKTPOXUMHUYECKUM
pPAIOM HaNpsHKEeHUM METajuloB, PSAOM  3JIEKTPOOTPULIATEIBHOCTH — JJIS XapaKTEePUCTUKH
CTpOEHHS, COCTaBa U CBOMCTB aTOMOB XUMHYECKUX 3eMeHTOB |-1V nepronoB u o6pa3oBaHHBIX
VMU IPOCTBIX U CJIOXHBIX BEIIECTB;

- ycmauoénenue 3aBUCUMOCTH CBOWCTB M MPUMEHEHUS BA)KHEHUIINX OPraHUYecKUX
COEJIMHEHUI OT UX XMMHUYECKOTO CTPOEHUS, B TOM YHUCIIE U OO0YCIOBJIEHHBIX XapaKTepOM 3TOr0
CTpoeHus (MpeAeTbHBIM WK HEMpeleIbHbIM) U HaTHUMeM (DYHKIIMOHAIbHBIX TPYII;

- Modenuposanue MOJEKY BXKHEUITUX HEOPraHMYECKUX U OPraHUYeCKUX BEIIECTB;

- NOHUMaHUe XUMUYECKON KapTUHBI MHpa KaK HEOTHEMJIEMOM YaCTH LEJIOCTHON HAaydyHOH
KapTHUHBI MUDA;

2) B IICHHOCTHO-OPHUEHTAIlMOHHON cdepe — aHaIW3 M OLEHKa IMOCIEACTBUI A
OKpYXaromel cpeapl ObITOBOM M TMPOW3BOJCTBEHHOHN ICATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
MIPOU3BOICTBOM U NMEPepabOTKON BaXKHEHIINX XMMUYECKHUX MPOIYKTOB;

3) B TpynoBoil cepe — nposedenue XUMUYECKOTO IKCHEPUMEHTA; pa3eumiue HaBBIKOB
y4eOHOM, TPOEKTHO-UCCIAEAOBATEIBCKOM, TBOPYECKON ACSITCIBHOCTA TPU  BBHITIOJHCHUH
MHIVBUAYAJIBHOTO IIPOEKTA 110 XUMMUH;

4) B cdepe 310poBOro oOpasza KU3HH — coOI00eHue TIPaBUil OE30TIaCHOTO OOpaIleHUs C
BEIIECTBAMY, MaTepHaJaMd U XUMHUYECKUMH IIPOLIECCAMU; OKAa3aHUE IEPBOM IMOMOILM IIpU
OTpaBJICHUAX, OXOrax M JpPYrux TpaBMax, CBA3aHHBIX C BELIECTBAMM U J1a0OPATOPHBIM
000pyI0BaHUEM.

Conepxanue Kypca

Ba3oBblii ypoBenn. 10 kiacc

CTpyKTypHpOBaHHE Kypca OpPraHMYECKOW XUMHH OIPEIENSAeTCS WICed pPa3BUTHUSA
ydalruxcs Henmpo(UIbHBIX KJIaCCOB CPEeACTBaMHU y4eOHOro mpeamMeta. C 1ebio YCUIICHUST PO
JEeTyKIUKA B OOyYeHUN XMMHU BHAUYAJIC AIOTCS KPATKUE TEOPETHYCCKUE CBEICHUS O CTPOCHUH,
KJIaccu(UKay, HOMEHKJIATYpE OPraHUYeCKUX BEHIECTB, OCOOCHHOCTSAX pEaKIUil C WX
y4acTHEM.

CdhopmupoBaHHbIE TakuM O0Opa30M TEOPETHUYECKHE 3HAHUS 3aTeM pa3BUBAIOTCS Ha
(aKTOIOTMYECKOM MaTepHaie IMPH PacCCMOTPEHHH KIIACCOB OPraHWYECKUX COeqUHEHHH. B cBOTO
oyepelb TaKOH TMOAXO0J MO3BOJISIET M IITy0)Ke M3YYUTh CaMH Kiacchl. Tak, OCHOBHBIE MOJIOXKEHHSI
TEOPUU XMMHYECKOTO CTPOCHUS OpraHudeckux coenuHeHuid A.M. ByrnepoBa 3akpemstorcs
NIPY U3Yy4EHUH YTIIEBOJOPOIOB (AIKaHOB, aJTKEHOB, THEHOB, aJIKHHOB, APEHOB) U UX MPHUPOIHBIX
UCTOYHHKOB (IPUPOJHOTO Ta3a, He(PTH W KaMEHHOTO YIJIsA), KHCIOPOICOIePIKAIINX
OpraHMYeCKUX COCAWHEHHWH (CIHUPTOB, ()EHOJNIA, ANBAETHUIOB, KApOOHOBBIX KHCIIOT, CIOKHBIX
3HPOB, XUPOB M YIIEBOJOB) M a30TCOJACPKAIIUX OPraHWYECKUX COCTMHEHUH (aMHHOB,
AMHHOKHCIIOT, OSITKOB M HYKJIEMHOBBIX KUCIIOT). 3aBepIaeT Kypc OpraHM4ecKOl XUMHHU Pases
«X¥UMHSL U KHU3HBY», TJIe 00ydYaroluecs 3HAKOMSATCS C TaKMMU BaXHBIMU B TPAKTHYECKOM H
OMOJIOTHYECKOM OTHOIICHUH BEIIECTBAMH M MaTepuallaMH, KakK IIaCTMAacChl M BOJIOKHA,
(epMeHTBI, BATAMHHBI, TOPMOHBI U JIEKAPCTBA.



OCHOBHBIM KpHTEpHEM OTOOpa (HPaKTHYECKOTO MaTephaja Kypca OpraHMYeCKOH XUMHH
ABIISICTCS MJesl peaju3alli MPaKTUKOOPHEHTHPOBAHHOTO 3HAYEHUs OOBEKTOB OPraHHUYECKOM
XUMUU (COCIMHEHUM U PeaKIInii).

OPITAHMYECKASA XMMMUAI. 10 kaacc

Beenenne (1u). HaOmromenwe, mnpeanosioxkeHue, rumote3a. [IOMCK 3aKOHOMEPHOCTEH.
Hayunslii 5xcriepuMenT. BriBon.

Teopusi cTpoeHHs1 OpraHuvecKux coexnHeHui (34)

[Ipenmer oprannyeckod XUMHUH. MeCTO M 3HAYEHUE OPraHUYECKOM XMMHUHU B CHUCTEME
€CTECTBEHHbIX HayK. BaneHTHoCTh. Xumuueckoe crtpoeHue. OCHOBHBIE MOJIOKEHHUS TEOPUU
CTPOCHMS OPraHUYECKUX coequHEHUI. M30Mepus u u30Mepsl.

YrieBoaopoabl U MX NPUPOJIHbIE HCTOYHUKH (94)

Ankanbl. [lpupoaHpiii ra3, €ro coCTaB W MNPUMEHECHHE KAaK MCTOYHHMKA DSHEPrUM M
XMUMHMUYECKOTO ChIpbs. l'OMonoruueckuid psj NpeesbHbIX YIrieBoJopoJoB. M3omepus u
HOMEHKJIAaTypa ajlkaHoB. MeTaH W 3TaH KakK MpeacTaBUTeNN aykaHoB. CBoiicTBa (ropeHue,
peaxkiuu 3aMelieHusl, MUPoJu3, Aeruapuposanue). [Ipumenenue.

AnkeHbl. DTUJIEH KaK MpeACTaBUTENb aIkeHOB. [lomydeHne 3TuieHa B MPOMBIIUIEHHOCTH
(merumpupoBaHue 3TaHa) W B Jabopatopuu (Aeruaparamus 3TtaHoja). CBoiicTBa (TopeHwue,
OpoMHpoOBaHUe, TUApATANUs, MOTMMepHu3anus, okucieHue pactopom KMnO4) n nmpumenenue
stiiieHa. [lommaTtrnieH. OCHOBHBbIE TOHSTHS XUMHUHM BBICOKOMOJIEKYISIPHBIX COEIMHEHUH.
Peakuuu nmonumepusanuu.

Huensl. byraaveH W M30IpeH Kak MpeACTaBUTENM TUEHOB. Peakuuu mpucoennHEHus ¢
y4acTUEM CONpPsDKEHHBIX JHMeHOB (OpoMupoBaHue, moiumepusanus). HartypanpHbiii u
CUHTETUYECKNN Kayuyku. Pe3una.

ANKUHBL. AlleTUJIEH Kak NpeacTaBUTeNb alkuHOB. [lomydeHue aneruiieHa KapOUAHBIM U
MeTaHOBBIM criocoOamu. CBoiicTBa (ropeHue, OpoMHpOBaHUE, THUApPATALMS, TPUMEpPU3AIHsI) U
IIPUMEHEHHE AllETUIICHA.

Apensl. ben3on kak mpencraButenb apeHoB. CBoiicTBa O¢H30ja (TOpeHHE, HUTPOBAHUE,
OpOMHpOBAHNE) M €T0 IPUMECHEHHE.

Hedtp u crocobrr ee mepepabotku. CoctaB HedTu. IlepepaboTka HedTH: MEeperoHka u
KpPEKHHT.

Kucaopoacoaepxamme oprannyeckue coeauHenus (84)

Couptel. MeTaHON M 3TaHOJN Kak MPEACTaBUTENN MNPEEIbHBIX OJHOATOMHBIX CIIMPTOB.
CoiicTBa 3TaHoja (ropeHre, OKUCICHHUE B albaeru, aeruapatauus). [lonyuenue (rugparanueit
9THJIEHA) U TMPUMEHEHHE ATaHON]A. | JIMIIEpUH KaK elle OJUH IMPEeACTaBUTEIb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTBHI.

®enon. [lonyuenue denona u3 kameHHoro yris. KamMeHHBIN yroiab U ero MCIojiab30BaHHE.
KokcoBanue kaMeHHOTO YIiisl, B&XKHEHIINE MPOAYKThl KOKCOXUMHUUYECKOIO MPOU3BOJICTBA.

B3aumHoe BiusiHME aTOMOB B MoJiekyne (peHona (B3auMojeiicTBre ¢ OpOMHON BOJIOH U
rupokcuioM Hatpus). [lonydenue u npuMeHeHue GpeHomna.

Anpaerunpl. @opManpaerua U aleTanbAeru]] Kak MpeAcTaBUTeNH anbaeruaos. CBolcTBa
(peakuus OKHUCICHHS B KHUCIOTY M BOCCTAHOBJICHHUS B CIHUPT, PEAKIUS MOJUKOHACHCAIIUU
dbopmanpaeruga ¢ Qenonom). ITlomydyeHue (OKMCIEHMEM CIOHUPTOB) U IpPUMEHEHHUE
dbopmanpaeruaa u anetanpaeruaa. GenonopopmanbaeruIHbIe MIaCTMACCHI.

KapOoHoBbIe  KHCIOTBI. YKCyCHas KHCJIOTa KaK MPEICTaBUTENb  MPEeNIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBoiicTBa YKCYCHOW KHCJIOTHI (B3auMoJeicTBHEe ¢
MeTajUlaMd, OKCHJaMH METauIOB, TUAPOKCHIAMH METAJUIOB W COJSIMU;  peaklus
srepudukanun). [I[puMeHeHHe YKCYCHON KUCIOTHI.

Cnoxuble 3¢upsl. XKupbl. CroxHble 3QUPbl KaK MPOIYKTHl B3aUMOJEHCTBHS KHUCIOT CO
CUpTaMU. 3HAYEHHUE CIOXKHBIX 3(PUPOB B MPUPOJIE U KHU3IHH YeTIOBEKa.

XKupsl kak crnokHble dUPHI TIIHIEPUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenpHbIC U
YKUBOTHBIE JKUPBI, UX cOCTaB. [ uaposan3 uim ombuieHue xupoB. Meuia. [IpumMeHeHune xupos.

VraeBonsl. Ilonstue 06 yriaeBomax. [Uroko3a Kak MpenCTaBUTEIh MOHOCAXAPHUJIOB.
[TonsiTue 0 IBOWCTBEHHOM (PYHKIIMM OPraHMYECKOT0 COCTUHEHUS Ha IPUMEpPE CBOMCTB IITFOKO3bI
KaK aJIbJIETUJIa ¥ MHOTOATOMHOTO CIHMPTa — aJlbJErUI0CIUpTa. bpoxkeHue riatoko3bl. 3HaYeHUE U
MIPUMEHEHHE TIIIOKO3BI.



Caxapo3a Kak NpeACcTaBUTEb AUCAXAPUIOB.

Kpaxman u nemnronosa Kak IpeICTaBUTENN MosrcaxapuaoB. CpaBHEHHE MX CBOICTB U
Ouonornyeckas poib. [IpuMeHeHne 3TUX MOIMCcaxapuioB.

A3oTcoep:kaniue opranudeckue coequHeHus (84)

AmuHBL.  MeTHIaMHH Kak MpEACTaBUTENb anu(paTHYecKUX aMHUHOB M AHWIMH — Kak
apoMatudeckux. OCHOBHOCTh AMHMHOB B CpPaBHEHUU C OCHOBHBIMU CBOMCTBAMH aMMHAakKa.
AHWIMH U €T0 CBOMCTBA (B3aMMOJCUCTBHE C COJISIHON KUCIOTOM 1 OpoMHO Bo0# ). [lomyduenue
anwirHa no peakuuu H.H. 3ununa. [lpumenenre anunnHa.

AMuHOKUCHOTHL.  [JIMIWMH M aJlaHWH KaK NPEACTaBUTENN HPHUPOJHBIX AMUHOKHCIIOT.
CBoiicTBa aMHUHOKHCIOT Kak aM(OTEpHBIX OPraHUYECKUX COCTUHEHHUU (B3aMMOJCHCTBUE C
mieaoyamMu ¥ Kuciotamu). OOpa3oBaHWe MOJHUIENTHIOB. AMHHOKAIPOHOBAsS KHCIOTa Kak
MIPE/ICTAaBUTENb CUHTETUYECKUX AaMHUHOKUCIOT. I[loHATME O CHHTETHMYECKHMX BOJIOKHaX Ha
IpUMepe KarpoHa.

benku. benkm kak mnonunentuabl. CTpykTypa OenkoBbix Mousiekyn. CBoiicTBa 0OenkoB
(ropenue, TMAPOIN3, IIBETHBIC peakinu). buoioruueckas posb OEIKOB.

HyxneunoBble kucnotel. HykiienHOBbIE KHCIOTHI Kak MOJIMHYKIEOTUIbl. CTpoeHue
mykineotuaa. PHK u JIHK B cpaBHeHuu. X posib B XpaHEHHH M Iepejadye HaclIeICTBEHHOU
nHpopmanuu.

['eneTndeckass CBsI3p MEXJIy KiaccaMM OpraHudeckux coeauHeHuid. llonsarne o
TeHETUYECKOM CBSI3U U T€HETUYECKHX pPsiiaX.

XuMHUS U )KU3Hb (64)

[Inactmaccel u BosokHa. [lomumepusanus 1 MOJMKOHACHCALUS KaK CIIOCOOBI MOJTy4eHUS
CUHTETHYECKUX  BBICOKOMOJEKYSIPHBIX  COEIUHEHH. [lonyueHne  HMCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH XMMHUYECKON MoauduKkanued HPUPOIHBIX MOJIUMEPOB.
CrpoeHnue noJIMMepoB: JTUHEHHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[Tonaruu o mnactMaccax. TepMoIIacTUYHBIE U TEPMOPEAKTUBHBIE NOJUMEPBL. OTEIbHBIE
MPE/ICTABUTENIM CHUHTETUYECKUX M HCKYCCTBEHHBIX MOJIMMEPOB: (heHosipopManbaeruHbie
CMOJIBL, TOJIMBUHUIIXJIOPH, TE€(IIOH, LEeJUTYIOU.

[lonatne 0 XMMHMYECKMX BOJIOKHAaX. HaTypaibHble, CHHTETMYECKHME U HCKYCCTBECHHBIC
BoJiokHa. Krnaccudukamuss ¥ OTAENbHBIE MPEICTaBUTEIM XUMHUYECKUX BOJIOKOH: aleTaTHOE
(TpuaneTaTHBIN IIEINK).

@®epMenThl. PepMEHTHI KaK OMOJOrHYecKHe KaTanu3aTopsl 0enkoBoil mpuposl. [lonstue
o pH cpensl. OCOOEHHOCTH CTpOEHHSI M CBOMCTB (CENEKTUBHOCTh U 3(PGHEKTUBHOCTH,
3aBUCHUMOCTh JICHCTBUSL OT TemmepaTypbl U pH cpeabl pacTBopa) (hepMEHTOB MO CPaBHEHUIO C
HEOpraHMYeCKUMH KaranuzaTopamu. Poib (epMEHTOB B  JKU3HENESATEIBHOCTH  KUBBIX
OpPraHMU3MOB U MPOU3BOJICTBE.

Butamunsl. [lonssitTue o BuUTamMuHaxX. Buasl BUTAMUHHOM  HEJOCTATOYHOCTH.
Knaccudukanus BuramunoB. Butamun C kak mpeacTaBUTeNb BOAOPACTBOPUMBIX BUTAMHHOB U
BUTaMUH A KaK MPEJCTaBUTEIb KUPOPACTBOPUMBIX BUTAMHUHOB.

I'opMoOHBI. [lonsiTue o0 TOpPMOHaXx Kak OHOJIOTUYECKH AaKTHUBHBIX BEIECTBAX,
BBINIOJTHSIOUIMX SHAOKPUHHYIO PETYJSLUI0 KU3HEACSITEIIbHOCTH OpraHu3sMoB. BaxHelue
CBOMCTBA TOPMOHOB: BBICOKas (PU3UOJOrMUYECKass aKTUBHOCTb, JMCTAHLIMOHHOE JEHCTBHE,
ObIcTpoe paspylieHre B TkaHsax. OTenbHble IPeACTaBUTEIN TOPMOHOB: HHCYJIUH U aJIpeHaJINH.

JlekapctBa. JlekapcTBeHHast XUMUS: OT ATPOXUMUH U (papMaKOTepanuu 10 XUMUOTEPAIIHH.
AntubMoTHKH M 1ucOaktepuo3. HapkoTuueckue BemectBa. Hapkomanus, 6opbba ¢ Hell u
po(UITaKTHKA.

Pemenne 3amau mo opraHuuyeckod xuMmuu. Pemienwe 3amay Ha BBIBOJ  (OPMYIIBI
OpPraHMYECKUX BEILECTB IO MPOIYyKTaM CTOPAaHUS U MaCCOBBIM JIOJISIM JIEMEHTOB.

Jemoncrpanuu. Ilnasienue, oOyrnuBaHue M TOpEeHHE OpraHUYecKUX BemecTB. Mojenu
MOJIEKYJI NPEACTABUTENEH pa3INYHBIX KJIACCOB OPraHMYECKUX COeIMHEHUH. ['opeHue meraHa,
JTUJIeHa, aueTwieHa. OTHOIIEHHME MeTaHa, JITWIEHA, aleTWiIeHa M OeH30Jla K pacTBOpam
nepMaHraHaTa Kajaust 1 OpoMHoi Boje. [lomyueHue sTuneHa peakuuei JeruapaTanuy 3TaHoJa,
alleTUJIeHa — TUAPOJIM30M KapOuaa Kaiblus. PaznoxkeHne kaydyka Mpy HarpeBaHUH, UCTIBITAHUE
MPOIYKTOB pa3joKEeHUsI Ha HempeaeabHoCcTh. Komekuus o6pa3oB HedTH U HEPTENPOAYKTOB,
KaMEHHOTO yIVIsI M MPOAYKTOB KOKCOXMMHYECKOTO Npou3BoAcTBa. OKHCIEHHE CoupTa B



anpaeru. KauecTBeHHbIE peakiiii Ha MHOTOATOMHBIE CUPTHL. PacTBOpUMOCTH (eHoIa B BOJIE
npu oOBIYHOW TeMIlepaType W mpu HarpeBaHuH. KauecTBeHHble peakuuu Ha (eHon. Peakius
«cepedpsHOTO 3epKajiay abJETHAOB U TIOKO3bl. OKUCICHHE abJCTHI0B U TIIOKO3bI B KHCIIOTY
¢ nmomouibio ruapokcuaa meau (I1). KauectBennast peaxknust Ha kpaxman. Komekmust 3¢pupHbIX
Mmacen. Kosueknus rutactMace W u3nenuid U3 HuX. Kosulekuusi MCKYCCTBEHHBIX BOJIOKOH U
U3aeNui U3 HUX. B3aumMoaencTBue aMMuaka M aHWINHA C COJITHOM KUCIOTO M. Peakius anunnHa
c OpomHO#l Bomoil. JlokasarenbcTBO Hamuuusi (YHKIMOHAIBHBIX TPYIII B pacTBOpax
aMUHOKHCIIOT. PacTBopeHme u ocaxnaeHue OenkoB. llBetHwsie peakiuu OenkoB. ['openue
IITUYBEro nepa u mepcTsaHo HuTH. Mogens monekynsl JIHK. Ilepexonsl: 3TaHOJ — ATHIIEH —
STWIEHIVIUKOIAb — ATuieHraukonar wmenu (ll); staHonm — »TaHane — 3TaHOBasg KUCIOTA.
Komtekuus mimactmace, CHHTETUYECKUX BOJIOKOH M M3JIEIWMKA U3 HUX. Pa3nokeHwe nepokcuaa
BOJIOpPOJIa Karajna3zoi ceiporo Msca u ceiporo kaprodens. Komrekums CMC, coneprxammx
su3uMbL. Mcnibiranue cpeasl pactBopa CMC unaukaropHoit Oymaroid. Kosutekiusi BUTaMUHHBIX
npenapaTtoB. VcnblTaHue cpeapl pacTBOpa acKOPOMHOBOM KHCIOTHI MHIUKATOPHOM Oymaroi.
HcnpiTanne anTedyHoro npenapara MHCYJIMHA Ha OEJIOK.

JlabopaTopHble onbIThbl. V3roToBIIEHNE MOJENEH MOJIEKY]l OPTaHUYECKHX COECTUHEHUH.
O3HakoMJIeHHE C KOJUIEKIMe 00pa3ioB HEPTHU, KAMEHHOTO YIJIsl M IPOAYKTOB UX MEepepabOTKH.
OOHapyxeHue B KEpPOCHHE HENpeAeTbHBIX coelnHeHuH. O3HaKOMJIEHHE C KOJUIEKLIHEH
Kay4yKoB U oOpa3LiaMu u3JIeuii u3 pe3uHsl. PacTBopeHue riuieprHa B BoJie M B3aUMOJIEHCTBHE
¢ runpokcuaom Meau (11). CroiicTBa yKCYyCHON KHUCTOTBHI, OOITHE CO CBOMCTBAMU MUHEPATBHBIX
KHUCoT. Jloka3zaTenbCcTBO HEMpPEIeNbHOIO XapakTepa KHIKOro upa. BzaumoneiicTBue riitoko3bl
u caxapo3bl ¢ ruapokcuaoM menu (I1). KauectBennas peaknus Ha kpaxmai. O3HaKOMIIEHHE C
KOJUIEKIIMEW TIacTMacc W M3aenuid u3 Hux. O3HAaKOMJIEHHE C KOJUIEKIIMEH HMCKYCCTBEHHBIX
BOJIOKOH W HW3Jenuil u3 HuX. PacTBopenue OenkoB B Boje. OOHapyxkeHHE OCIKOB B MOJIOKE.
O3HakoOMJIEHHE C KOJUIEKIIMEH CUHTETHMYECKUX BOJIOKOH M M3Jenuil u3 Hux. O3HaKOMIIEHHE C
kosuteknuen CMC, coaepkamux sH3uMbl. Mcnbitanue cpeasl pactBopa CMC MHIUKATOPHOM
Oymaroi. O3HakOMJIEHHE C KOJUICKIIMEH BHUTaMHHOB. VcmbITaHWME Cpeasl  pacTBopa
ACKOPOMHOBOM KUCJIOTHI HHAMKATOPHON OyMaroi.

IIpakTHyeckasi padora Ne 1. Pemenne skcnepruMeHTaNbHBIX 3a7a4 Ha WACHTH(PUKAIIUIO
OpPraHUYECKUX COCTUHEHUM.

IIpakTuyeckas padora Ne 2. Pacno3HaBaHue IJ1acTMacC U BOJIOKOH.

Y4eOHo — TeMaTHYeCKOe IVIAHUPOBAHHE

Ne | HanmeHnoBanue pazzaena Bcero | [Ipakr. Kontp. | JIaGop.

/1 qacoB | paboOTBl | pabOTHI | pabOTHI

1 Beenenue 1 - - -

2 Teopust cTpoeHUsI OpraHuYECKUX 3 - - -
COCIMHEHUN

3 VYr1eBogopoIpl U UX MPUPOAHBIE HCTOYHUKH 9 - 1 -

4 Kucnopoaconepamue opraHn4ecKkue 8 - - -
COCIMHEHUS

5 AzoTconeprkale OpraHn4ecKue 8 1 1 -
COCIMHEHUS

6 XUMHUS U )KU3HB 6 1 - -

Hroro 35 2 2 0




Kpurtepuu oneHuBanus

Ouenka ycmno2o0 omeema yiauuxcs
Otmetka "'5" cTaBuTCA B Cllydae:
1. 3Hanus, MOHUMaHUS, TJIyOHMHBI YCBOCHHUS 00YJarOIUMCs BCEro 00bEMa MPOrpaMMHOTO
Marepuana.
2. YMeHHUS BBIJICIATH TJIaBHBIC MTOJIOKEHHS B U3yYEHHOM MaTepuasie, Ha OCHOBaHHH (DaKTOB U
MpUMEPOB 0000IIATE, JIENIaTh BHIBOJIBI, YCTAHABINBATh MEKIIPEAMETHBIC 1 BHYTPHIIPEIMETHBIE
CBSI3H, TBOPUECKU [IPUMEHSIET NOJyYEHHbIE 3HaHUS B HE3HAKOMOM CUTYallUU.
3. OrcyrcTBUE OMMOOK U HEJOUYETOB IIPU BOCIIPOU3BEIEHUN U3yUYEHHOTO MaTepHrala, npu
YCTHBIX OTBETaX YCTPAHEHUE OT/EIbHBIX HETOUHOCTEN C NOMOIIBIO JONOJHUTEIBHBIX BOIIPOCOB
YUUTEs, COOMIOIEHUE KYIBTYPBl YCTHOUW peum.
Ormerka "4":
1. 3HaHKe BCETro M3yU4E€HHOIO MPOTPAMMHOTO MaTepHuaa.
2. YMeHu# BBIIENSTH ITIaBHbIE TIOJIOKEHUS B U3y4EHHOM MaTepuase, Ha OCHOBaHUU (aKTOB U
MpUMEpPOB 00001IaTh, 1EJ1aTh BBIBO/Ibl, yCTAHABINBATH BHYTPUIIPEAMETHBIE CBS3H, IPUMEHITh
MIOJIy4YE€HHBIE 3HAHMSI Ha MTPaKTHKE.
3. He3nauutenbHbie (HErpyObie) OMMUOKN U HETOYETHI TTPU BOCTIPOU3BEACHUH U3y4YEHHOTO
Marepuana, coOI0IeHIe OCHOBHBIX MPaBUJ KYIbTYPhl YCTHON peyH.
OrMmertka "3" (ypoBeHb IPEICTABICHUN, COYETAIOIINUXCS C AJIEMEHTaMU HayYHBIX TOHITHIN):
1. 3HaHMe U yCBOEHHE MaTepuaia Ha YypOBHE MUHUMAJbHBIX TPEOOBAaHUM MPOTPaMMBbl,
3aTpyJHEHHE NPU CaMOCTOSITEIbHOM BOCIIPOU3BEIEHUH, HEOOX0IMMOCTh HE3HAYUTEIIbHON
MTOMOIIY MPEeroiaBaTess.
2. YMeHue paboTath Ha YpOBHE BOCIPOU3BECHMUSI, 3aTPyIHEHUS IPU OTBETaX Ha
BHUJIOM3MEHEHHBIE BOTIPOCHI.
3. Hanmmume rpy0oii ommOKK, HECKOJIBKUX HETPYOBIX MTPH BOCITPOU3BEICHUN U3YYCHHOTO
MaTtepuasna, He3HAUUTEIbHOE HECOOIII0IEHUE OCHOBHBIX MPABUJI KYIbTYPhl YCTHOM peyH.
Ormerka "2":
1. 3HaHMe U yCBOCHHUE MaTepHalia Ha yPOBHE HMYKE MUHUMAJIIbHBIX TPEOOBaHUN MTPOTPaAMMBI,
OTJIebHBIE MPECTaBIICHUs 00 U3y4EHHOM MaTepHale.
2. OtcyrcTBHE YMEHUI paboTaTh Ha YPOBHE BOCIIPOU3BEACHUS, 3aTPYAHECHUS [IPH OTBETaX Ha
CTaHJIapPTHbHIE BOMPOCHI.
3. Hannuune HeCKOJIBKHUX TPYOBIX OLINOOK, OOJIBIIOTO YKcia HErpyObIX MIPH BOCIIPOU3BEACHUN
M3Y4YEHHOI'0 MaTepuasa, 3HaUuTEIbHOE HECOOI0ICHIE OCHOBHBIX MPaBUII KYJIbTYPhI YCTHOM
peun.

Ouenka evinoiHeHua npaKkmuieckux (iadopamopHruvix) padoom
OrMmerka "5" craBuTCS, €CIIN YYCHUK:
1.IIpaBUIBHO OINpEEInII LeNb OMBITA.
2. Beimosanua paboty B 1oJiHOM 00beMe ¢ COOI0AeHuEM He00X0IMMOH MOCIIe0BATEIbHOCTH
IIPOBEICHUS OIBITOB U U3MEPEHUII.
3.CaMOCTOSITENBHO U PallMOHATIBLHO BBIOpaA U OATOTOBHMII AJIS OIIbITA HEOOXOAUMOE
000pyZI0BaHUE, BCE OIBITHI ITPOBEJI B YCIIOBUAX U pEKUMaX, 00eCIeYMBAIOIUX OJTydeHUe
Pe3yabTaTOB U BBIBOJOB C HAUOOIBIIEH TOUHOCTBIO.
4.Hay4yHO rpaMOTHO, JIOTUYHO ONKcal HaOMOAeHUs U chOpMyaHpOBall BBIBOBI U3 ONbITa. B
MPEJCTaBICHHOM OTYETE MMPABHJIBHO U aKKYPAaTHO BBITIOJIHUI BCE 3aIIUCH, TAaOIHIIbI, PUCYHKH,
rpaduKy, BBIYUCICHUS U CJIeTIall BBIBOIbI.
5.I1posBisieT opraHU3alMOHHO-TPYOBbIE YMEHHUS (TTOAePKUBAET YUCTOTY pabouero Mecra u
MOPSAZIOK Ha CTOJIE, 5KOHOMHO HCIIOJIb3YET PACXOAHbIE MATEPUAIIBI).
6.OKCTIEpUMEHT OCYIIECTBIISIET 1O TUIaHY C YY€TOM TeXHUKU 0€30IacHOCTHU U MPaBHII pabOTHI C
MaTepuaiaMi 1 000pyJJOBaHUEM.
OtMmertka "4" craBuUTCS, €CIIN YUEHUK:
1. OnbBIT NPOBOAMI B YCIOBHSIX, HE 00ECTIEUMBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHUH.
2. Vinu 6bu10 IOMyIIEHO ABa-TPU HEJOYeTa.
3. Wnu He Gosee oiHOM HErpy0Ooil OMMOKM M OJTHOTO HE0YeTa.
4. Vlnu 3KCIEpUMEHT NPOBEEH HE MOJTHOCTHIO.




5. nu B onucanuu HaOJIIOIEHUM U3 OTIBITA AOMYCTHII HETOYHOCTH, BBIBO/IbI C/I€JIal HETMOJHBIE.

OtMmertka "3" craBuTCS, €CIIN YUEHUK:

1. IlpaBuiibHO ompeenII IeNb ONbITA; PA0OTY BBHIMOJIHSAET MIPABUILHO HE MEHEE YeM

HaIlOJIOBUHY, OJHAKO 00BEM BBITIOJHEHHON YaCTH TaKOB, UTO MO3BOJISIET MOJYYUTh MIPABUIIbHbIE

PE3YIbTaThI U BEIBOJIBI 10 OCHOBHBIM, TPUHIIUITAATHHO BAKHBIM 33/1a4aM paOOThL.

2. nu nox6op o0opynoBanusi, 00bEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI M0 HAYaIly OTIBITa

MPOBEJ C MOMOIIBIO YUUTENS; WU B XOJI€ IPOBEICHUSI OTbITA U U3MEPEHUMN OBLITN JOIYIIECHBI

OIIMOKY B ONMMCAHUU HAOIIOACHHA, (POPMYIIMPOBAHUH BBIBOIOB.

3. OnbIT IPOBOIUIICS B HEPAIMOHAIIBHBIX YCIOBHSX, YTO MPUBEJIO K MOTYYCHHUIO PE3YJIBTATOB C

00JIBIIEH MOTPEUTHOCTHIO; MITH B OTYETE OBUIH JOMYIIEHBI B OOIIEH CI0KHOCTH HE 0oJiee ABYyX

OIMOOK (B 3aIMKCSIX SAUHULL, U3MEPECHUSX, B BBIYUCICHUSX, TpaduKax, Ta0IHIaX, cCXeMax, U T.1I.)

HE IPHUHIUITHATBHOTO I JAHHOK pabOTHI XapaKTepa, HO MOBJIUSBIINX HA PE3YyJIbTAT

BBITIOJTHEHHSI.

4. JlomryckaeT TpyOyro OIIMOKY B XOJI€ IKCIIepruMeHTa (B 00bsICHEHHH, B 0(hOpMIICHUH paboOThI, B

cOOI0ACHNH MTPaBUJI TEXHUKH 0€30IIaCHOCTH MpHU paboTe ¢ MaTepuanaMu U 000py1I0BaHUEM ),

KOTOpasi UCHPABIISAETCS MO TPEOOBAHUIO YUUTETIS.

OtMmerka "2" craBuUTCS, €CIIN YUCHUK:

1. He onpenenun caMoCTOATENBHO 11€J1b OTbITA; BHIIIOJIHUI pad0Ty HE OJHOCTHIO, HE

MOJITOTOBMJI HY)KHOE 000py/I0BaHNE ¥ 00HEM BBITIOJIHEHHOW YacTH paOOTHI HE TIO3BOJISIET

C/eNaTh MPaBWIBHBIX BBIBOJIOB.

2. inu ombITHI, U3MEPEHUsI, BEIYUCIICHUS, HAOIIOICHUS POU3BOIUINCH HEMPABUIIHHO.

3. Unu B xoz1e paboThI ¥ B 0TUYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH,

OTMEYCHHBIC B TPEOOBAHUIX K o1leHKe "3".

4. Jlorryckaet aBe (1 60s1ee) rpyObie OITUOKH B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B

odopmIIeHHH pabOThI, B COOITIOCHUH TTPaBUJI TEXHUKH 0€30MMacHOCTH TP padoTe C

BEIIECTBAMU U 000PYAOBaHUEM, KOTOPbIE HE MOXKET UCIIPaBUTh JaXke 10 TPEOOBAHUIO YUUTENS.
OueHka caMOCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX padoT.

Otmerka "'5" craBuTCA, €CIIM YUCHUK:

1. Bemosaua paboTy 6€3 ommO0K 1 HEIOYETOB.

2. JlorrycTut He 0oJiee OHOTO HEeIoYeTa.

Otmetka "'4" cTaBUTCS, €CIM YICHUK BBITTOJIHUI PaOOTY MOJHOCTHIO, HO JIOMYCTUJI B HEH:

1. He GoJiee oaHOM HEerpyOOii OITMOKY 1 OJTHOTO HEJ0YeTa.

2. inu He GoJiee IBYX HEOYETOB.

Otmetka "3" cTaBUTCS, €CIM YICHUK MMPABUIIBHO BBITIOJHUI HE MeHee 2/3 paOboThl win

JOTTYCTHIL:

1. He 6onee nqByx rpyObIX OmIHOOK.

2. Wnu He Gonee oHOM rpy0oil 1 0AHON HErpyOOi OMKUOKK U OJJHOTO HEJ0YeTa.

3. Unu He Gonee NBYX-TpeX HETpyObIX OLIHOOK.

4. Vinu ogHOM HerpyOoil omuOKu U TpexX HeI0UETOB.

5. lnu nipu OTCYTCTBUH OLIUOOK, HO MPH HATUYHUU YETHIPEX-TISITH HEJOUYETOB.

OtMmerka "2" craBuUTCS, €CIIN YUCHUK:

1. lomycTui 4uciio omruOOK U HEJOYETOB MPEBOCXOIAIIEE HOPMY, IPU KOTOPOH MOKET ObITh

BEBICTaBJIEHA olleHKa "3".

2. Vnu ecnu mpaBUIBHO BHITIOTHUII MEHEE MOJIOBUHBI PaOOTHI.



