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TlosicHuTEILHAA 3aNIMCKA

JanHblid Kypc npeaHazHadeH s yyammxcst 10-11 kiaccoB, NposiBISIONIMX HOBBIIMIEHHBIA HHTEPEC K
XUMHUH ¥ COOMPAIOIIUXCS MPOJOJKUTE 00pa30BaHKe B yUCOHBIX 3aBEICHHUSIX €CTECTBEHHO PO
(XMMHKO-TEXHOJIOTUYECKHE BY3bl).

Kpr pacCUUTaH B IICPBYIO OYEPEAb HA yHAIIUXCA, o6naz[a}oumx XOpomKrMH 3HAHUAMH OCHOBHBIX
XHUMHUYECKHUX 3aKOHOB, 0a30BBIX 3HAHUM 110 O6H.I€I7I XHMUH U CITOCOOHBIX K TBOPUYECKOMY U OCMBICICHHOMY
BOCIIPpHUATUIO MaT€puajia, YTO IMMO3BOJIUT BBIIIOJHATH ITPAKTHYCCKYIO YaCTh Kypca.

ean kypca:

- pacmiMpeHye 3HAHUM O XMMUYECKOW COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, BaXKHEUIIINX
XUMHUYECKUX TOHATHUSAX, 3aKOHAX U TEOPHSIX;

- COBEPILIIEHCTBOBAHNE YMEHUI MPUMEHSTh MOJTYYCHHbIE 3HAHUS Il OOBSICHEHHS pa3HOOOPA3HBIX
XUMUYECKUX SIBICHUN U CBOMCTB BEIIECTB, OIEHKH POJIM XUMUU B PA3BUTUU COBPEMEHHBIX TEXHOJOTUN U
MOJIyY€HUU HOBBIX MAaTE€PHAJIOB;

- pa3BUTHE O3HABATEIHHBIX HHTEPECOB U MHTEIICKTYaIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOATEIILHOTO MPUOOPETEHNS XUMUYECKUX 3HAHUM C UCTIOIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB
nH(pOpMaIIUH, B TOM YHCIIC KOMITBIOTEPHBIX;

- BOCIIUTAHUE YOS KICHHOCTH B MIO3UTHUBHOM POJIM XUMHUU B KU3HH COBPEMEHHOI'O 00IIECTBa,
HE00XOIMMOCTH XMMHUYECKH TPAMOTHOT'O OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U OKPYXKAIOILEH Cpee;

- IpUMeHeHNe MOJYYeHHbIX 3HAHMI U YMeHMH /17151 6€301acHOr0 UCI0JIb30BaHUs BEIIECTB U MaTEPUAJIOB

B OBITY, CEIIBCKOM XO3SHCTBE M HA IPOU3BOJICTBE, PEIICHUS MTPAKTUICCKHX 3a7a9 B TIOBCETHCBHOM JKHU3HH,
MPEAYNPEKACHUS IBICHUN, HAHOCSIIMUX BPE 3J0POBBIO UYEJIOBEKA U OKPYIKAIOIICH Cpeie;

- HeJCHAINpaBJdCHHAasA npennpodoeccyIOHaanas{ OpHUCHTAl M CTAPIICKIACCHHUKOB.

3agaum Kypca:

® - IIpU MOMOIIY NMPAKTUYECKUX PabOT 3aKPEeNUTh, CACTEMATU3UPOBATh U YIITYOUTh 3HAHUS YUaIIUXCsI
0 yHIaMEHTaJIbHBIX 3aKOHAX OPTaHUYECKON U O0IIe XUMUU;

® - MOKa3aTh CBI3b XMMHHU C OKPY)KAIOIIEH KU3HBIO, C BAKHEHIIINMHE chepamMul )KU3HEIeATeTbHOCTH
YEJI0BEKa;

® - C03/aTh yCIOBHS 7151 JOPMUPOBAHUS U PA3BUTHS Y YUAIIUXCS YMEHUS CAMOCTOSITENILHOM pabOThI
CO CITPaBOYHBIMU MaTepUaIaMH U y4eOHOM JTUTepaTypoii, COOCTBEHHBIMU KOHCIIEKTaMU, HHBIMU
HMCTOYHUKAMU WH(OPMALIUH;

® - OOBSCHATH HA COBPEMEHHOM YPOBHE CBOMCTBA COSAMHEHUN U XMMHUYECKUE TIPOIIECCHI,
MPOTEKAIOIINE B OKPYKAIOLIEM MUPE U UCIIOJIb3yEMBIE YEJIOBEKOM;

® - crocoOCTBOBAThH Pa3BUTHIO TIO3HABATEIBLHBIX HHTEPECOB YUAIHXCS;

® - IPEAOCTABUTH YHAITUMCS BO3MOKHOCTh TPUMEHSITh XUMUUYECKHE 3HAHUS HA TIPAKTHKE,
dhopmMHupOBaTh OOIICHAYYHBIE 1 XUMUUYECKHE YMEHHS M HABBIKH, HEOOXOIUMBIE B JEATEIHHOCTH
AKCIEPUMEHTATOPA U MOJIE3HBIE B TOBCETHEBHOM KU3HU;

® - Hay4YHUTh paboOTaTh B IPYIIIE, BECTH JUCKYCCHIO, OTCTAUBAaTh CBOIO TOUKY 3PEHHUS;

®dopma opranu3anuy 06pa3oBaTeILHOrO NMpoLecca:



e B kagectBe (opM opraHuzalMu y4yeOHBIX 3aHSATHH SBISIOTCS: JIEKIIUH, CEMHHAPHI, Ta0OpaTOPHBIN
IIPAaKTUKYM, TEMaTU4YECKHE Beuepa.

DopMbI KOHTPOJIA:
e TBopueckue oT4eThl, ydueOHbIE IPOEKThI, KOHPEPEHIINH, Yy4eOHO-HCCIe10BaTeIbCKIE PAOOTHI.

TpeOoBaHMs K Pe3YJbTATAM 00YYE€HHUS

3HaTh:

o OCHOBHBIG IIOJIOKCHUA TCOpI/II/I XUMHUYCCKOI'O CTpOGHI/ISI OpFaHI/I‘-IeCKI/IX BCIICCTB, Bﬂ)KHCfILHHG
(GyHKIMOHATIBHBIE TPYIIIBI OPraHMYECKUX COSAMHEHUI U 00yCIOBICHHBIE MU CBOICTBA;

e KJacCU(UKAIUIO MPUPOTHBIX KUPOB M MACell, UX CTPOCHHUE, THIPOJIN3 JKUPOB B TEXHUKE, TTPOTYKTHI
nepepaboTKH KUPOB;

® CIIEYIOUIUE MOHITHUS: CKOPOCTh XUMHUECKOU PEaKIIMK, SHEPTHs aKTUBALIMU, TEOPHS] aKTUBHBIX
CTOJIKHOBEHUH, KaTaIu3 U KaTaqu3aToOpbl, MEXaHU3M PEaKIINH;

®  XapaKTePUCTUKY OCHOBHBIX THUIIOB U3yUYEHHBIX XUMUYECKUX PEAKLU, BOSMOKHOCTU U
HaHpaBJIeHI/ISI nux HpOTeKaHI/ISI, OCO6GHHOCTI/I peaKuHﬁ C yLIaCTI/ICM OpFaHI/I‘-IGCKI/IX BCIIICCTB.

YMeTh:

e Pa3piACHATH HA IPUMEPax MIPUUYUHBI MHOTOOOpa3Hs OPraHMYECKUX BEIIECTB, OOBSICHATH CBOMCTBA
BEIIIECTB Ha OCHOBE UX XMMUUYECKOTO CTPOCHUS;

e CocTaBisTh CTPYKTYpHBIE (hOPMYIIBI OPTraHUYECKUX BEIECTB U3YUEHHBIX KJIACCOB, ypaBHEHUS
XUMHUYECKUX PEaKUUi, MOATBEPKIAOIINX CBOMCTBA U3YYEHHBIX OPraHUYECKUX BELIECTB, UX
TCHETUYECKYIO CBSI3b, CIIOCOOBI TIOTyUYCHHUS;

e XapakTepu3oBaTh OCOOCHHOCTH CTPOCHHS, CBOMCTBA U MPUMEHECHHUE BAXKHECHUIIINX MPEACTaBUTEIICH
OMOIOIUMEPOB;

e OOBSICHATH BIUSHUE PA3IUYHs B CTPOCHUU MOJIEKYJI MOHOMEPOB LIEIUTIONO3bI M Kpaxmasia Ha
CTPYKTYPY U CBOWCTBA IOJIUMEPOB.

® [PAKTUYECKU OMPENEATh HATUYKE YIIIepo1a, BOJOPOAa, XJI0pa, CEPhI, a30Ta, 110 XapaKTEPHBIM
peaxusM — (pyHKIHOHAIBHBIE TPYIIBI OPraHUYECKUX COCTUHEHHI;

® pacro3HaBaTh MOJUMEPHBIE MAaTEPUAIIBI IO COOTBETCTBYIOIIUM ITPU3HAKAM.

OcBouTthb

® OCHOBHBIE MPUHIIUIIBI U TPUOOPECTH MPAKTUYECKUE HABBIKU PA3THUHBIX CIIOCOOOB OUUCTKU;

° HGKOTOpI)Ie aneMm HpOBC}IeHI/Iﬂ OpFaHI/ILIeCKOFO CHHTE3a, BBIJICIICHUA HOJ'Iy‘-IeHHOl"O HpOZIYKTa,
I/I3y‘-I€HI/I${ ero CBOI\/'ICTB, npaKTqucxn IIO3HAKOMUTHCA CO B3aUMHBIM npeBpameHHeM COGI[I/IHGHI/Iﬁ
Pa3IMYHBIX KJIACCOB;

° TGXHI/IKy BBITTIOJIHCHUA BAXKHBIX XUMHWYCCKUX onepam/lﬁ, HGO6XO)II/IMI>IX n HpI/I I/I3y‘ICHI/II/I I[pyrI/IX
pa3aenoB XuUMuu;

® PUOOPECTHU OMBIT UCCIEAOBATEIHCKOU NEATEIHOCTH.

IMonumarsp, 4TO JUIs LIEIEHATPABICHHOTO YIIPaBICHUS XUMHUUYECKUMHU MTPOIIECCAMU HEOOXOJUMO 3HaHHUE
3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX PEaKIU.

Kypc paccunrtan Ha 70 yacos, 2 yaca B HEAEIIO.



Temamuueckoe nianuposarnue
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Tema TEOPETUYCCKOT'O 3aHATHUAA.

HpaKTI/I‘IeCKOC 3aHATUC

Tema 1. Texuuka 0e30nmacHOCTH pad0Thl B XUMHYECKOM

Jadoparopun. (2 yaca)

1-2 | 1-2 | OpranuzanuonHoe 3ausitie. MHCTpyKTax Turosele npaBuiIa TEXHUKH
0 TeXHHUKE 0€30MaCHOCTH. naboparopHbix pabot. [IpaBuia TeXHUKU
0€30MacHOCTH MIPU POBEICHUH
MCCJIEIOBAHUM, MEAUIIMHCKHIE allTeUKU
MIePBOM TOMOIIHN B KAOMHETE XUMUHU.
Tema 2. [Ipuembl oOpanieHus ¢ 1a00paTopHbLIM 000py1oBaHueM. (4 yaca)
3-4 | 1-2 | [Ipuemsl oOpamieHus ¢ 1a00paTOPHBIM 3HAKOMCTBO C JTJAOOPaTOPHBIM
00opynoBaHuEM. obopyznoBanueM u nocynoil. Padora co
CIIMPTOBKOM, BECAMHU, aPEOMETPAMU.
MepHas nocyna.
5-6 | 3-4 | Knaccudukaius peakTHBOB I10 JICHCTBUIO Pabora ¢ XUMUYECKUMU pPEaKTHBAMHU.

Ha OpraHM3M, XpaHCHUE PEaKTUBOB,
o0o3HavyeHue Ha 3TukeTKax. OdopmieHue
BBITIOJTHEHUS] XUMUYECKOTO 3KCIIEPUMEHTA U

€ro pe3yJibTaToB.

OdopmieHre BHITTOTHEHUS YKCIEPUMEHTA
U €r0 pe3ysbTaToB.

Tema 3. KadecTBeHHbBIl aHAJIM3 OPraHMYECKUX coequHeHUl. OO0HapyxeHne PyHKIIMOHATBHBIX

TPYIII OPraHUYeCKUX COeTHHEHMIT M HeopraHudeckux . (20 yacos)

7-8 | 1-2 | KauecTBeHHBIN aHamW3: uacHTHGUKAaIKUSI 1 | KauecTBeHHBINM aHAIU3 OPraHUYECKUX W
obHapyxenune. OcoOOEHHOCTH HEOPraHUYECKHUX BEIECTB.
Ka4eCTBEHHOI'O aHaJIM3a OPraHUYECKUX U
HEOpraHMYecKux coeauHeHui. OOmas
cxeMa Ipoliecca UAeHTU(UKAIIIHN BELIECTB.

9- | 3-4 | AnanuTHueckue 3aJauu Npu uccienoBanun | MizmepeHnue pu3nueckux KOHCTAHT.

10 BeecTB. [IpenBapuTenbHbIe HCCIET0BAHMS:

YCTAHOBJICHHE arperaTHOTO COCTOSTHHUS,

I[BETa, 3amaxa, npoda Ha rOprOYecTb,

u3MepeHne PU3MIecKuX KOHCTaHT,

MOJIEKYJISIPHOM Macchl.
11- | 5-6 | Onpenenenue pacTBOPUMOCTH B BOJIE, N3mepenne pH B pacTBOpax.
12 pa30aBIICHHBIX PAaCcTBOpPaX XJIOPOBOJAOPO/IA,

THJIPOKCUA HATPUSl, B OPTAHUYECKUX

pacTBOPHUTEIISX.

13- | 7-8 | KauecTBeHHBI JIeMEHTHBIN aHAIN3 OOHapy>xeHue yriaepoja, BOAOpoaa, B

14 COCTUHEHUN. COCTUHEHUSIX.

15- | 9-10 | KauecTBeHHBII JIEMEHTHBIN aHAIN3 OOHapy>keHue cepbl, raloreHoB, a30Ta B

16 COEIUHEHUI. COEUHEHUSAX.

17- | 11- | OGHapy>xeHHne PyHKIIMOHAIBHBIX TPYIIIL: OOHnapyxeHue GpyHKIIMOHAIBHBIX TPYIII.

18 |12 CIIUPTOB, aJIbJIETHUAOB, (PEHOJIOB, KUCTIOT,

AMHHOB, KHCJIOT OCHOBAHUH.

19- | 13- | Peakumu BOCCTaHABIMBAIOIIAX CaXapoOB W3yuenne peakimii BOCCTaHABIMBAIOIINX

20 |14 Caxapos.

21- | 15- | Ilomy4eHne mpOU3BOTHBIX N3yuenne B3auMOIEUCTBUS OPTaHUYECKHUX

22 |16 IPEIoIaraeMoro OpraHmyecKoro COEIMHEHUH pa3IMYHBIX KJIACCOB C

COCIUHCHUA U ITPOBCACHUC

JOITOJHUTCIIbHBIX peaKI.IPIfI.

COCTMHEHUSIMU cepedpa.




23- | 17- | Ilomy4yeHue mpou3BOJHBIX N3yuenue B3auMOAECUCTBUS OPraHUYECKUX
24 |18 MIPEANOIAraeMoro OPraHMIecKOro COCTMHEHUH PA3IMYHBIX KJIACCOB C
COEMHEHUS U IPOBEICHUE coeaunenusmu xenesa (I1).
JIOTIOJTHUTEJIbHBIX PEeaKIUi.
25 |19 HTorosoe 3aHATHE IO TEME. PacniosnaBanue HEM3BECTHOIO
OpPraHNYeCKOro BEIIeCTBA.
26 |20 HTorosoe 3aHATHE IO TEME PacnioznaBanue HEM3BECTHOIO
HEOPraHMYECKOT0 BEIIECTRA.
Tema 4. Xumust sxu3au. CHHTE3 M MCCJIe[IOBAHUE CBOWCTB coeanHennii. (34 yaca).
27- | 1-2 | Xumus v muTaHue. Cemunap.
28
29- | 3-4 | ButamMuHBI B IPOJYKTax MUTAHUSL. Onpenenenrne BUTAaMUHOB: A B
30 nojcojiHeyHoM Macie, C B S0J109HOM COKe
u D B ppIObeM jkHpe Wi KypUHOM JKEJTKE.
310 | 5-6 | [IpupoaHbBIE CTUMYJIATOPHI. Brinenenue u3 yas kodenna.
32 KagecTBenHast peakius Ha KoenH.
33- | 7-8 | Opranuueckue kuciaotsl. CBOHCTBA, [Tonyuenue U uU3ydeHHE CBONCTB
34 CTPOCHUE, MTOTyYCHHE. YKCYCHOW KHUCIIOTBI
35- | 9-10 | Opranuueckue KUca0Thl. KucioTs W3ydeHue CBOMCTB MypaBbUHON KHCIOTHI.
36 KOHCEPBAHTHI.
37- | 11- | Opranu4eckre KHCIOTHI B ITHIIIE. [TonyuyeHue 1aBEeNEBOM, MOJIOUHON W
38 |12 KHCIIOTHI. M3y4ueHne ux CBOMCTB.
39- | 13- | Yrueoasl. CocraB, CTpOCHHE, CBOMCTBA. OOHapyKeHUEe TITFOKO36I B ITHIIIE.
40 |14 ['moko3a, caxaposa. [Tonyuyenue caxapa u3 cBekiibl. CBOMCTBa
caxaposbl.
41- | 15- | YrneBonsl B niuie. MoJIOYHBIN caxap, OnbITHI C MOJIOYHBIM CaxapoM.
42 |16
43- | 17- | Yrneoabl. CTpoeHHE, CBOWCTBA, [TonydeHnue naToOKH U TIIOKO3BI U3
44 |18 nosyyenue. Kpaxmain KkpaxMmana. KagectBenHas peakuus Ha
kpaxMmaisl. CBoicTBa Kpaxmara.
45- | 19- | YraeBozs! B numie. Kpaxman Omnpenenenre Kpaxmasa B JIUCThSIX KUBBIX
46 | 20 pacTeHHH U , MAprapuHe.
47- | 21- | OgHOATOMHBIE CITUPTHI. XapaKTEPUCTHKA Omnpenenenue yenbHOIO Beca CIUpTa U
48 | 22 kiacca. duznueckue CBOMCTBA. M3MEHEeHHEe 00beMa MPU CMEITUBAHUY C
KadecTBeHHBIE peaKIui. BoJ101. OOHapy)KeHUE CIIUPTa M BBICIIINX
CHHUPTOB B pacTBopax. KauecTBeHHas
peaKnys Ha OJHOATOMHBIE CITUPTHI.
49- | 23- | benku. XapakTepucTHKa Kiacca. Onpenenenue O6elIKOB B MPOAYKTaxX
50 |24 KauecTBeHHBIE peakum. nutanud. L{BeTHbIe peakiiuu OeIKoB.
CBoiicTBa O€IKOB.
51- | 25- | Heopranmueckue cOeTUHEHNS HA KyXHE. KauecTBeHHbBIE peaKIMi Ha HOHBI HATPUS,
52 | 26 Comnp, cona. XJIOpUI-HOHBI, KapOOHAT-UOHBL. [ Uapon3
coJiel yroiapbHOU KUCIoThl. CBOKCTBA
kapOoHaTa M ruipokapOoHara.
53- | 27- | Heoprauuueckue coeqUHEHNS Ha KyXHE. Omnpenenenne )KeCTKOCTH BOJIbI U €€
54 |28 Bopa. ®usnyeckue 1 XuMH4ecKue yCTpaHEHHE.
cBoiicTBa. JKecTKOCTh U IPUYMHBI €€
BO3HUKHOBEHUS. CIIOCOOBI YCTpaHEHHS.
55- | 29- | Kontpoiap kauecTBa BoJbl. O1ieHKa Onpenenenre KOHIEHTPAIIMHM KUCIOPOAA,
56 |30 | 3arpsA3HEHHOCTH BOJEI. pactBopeHHOrO0 B Bojie. Onpenenenne pH
BOJIBI.
57- | 31- | KomtouaHbie pacTBOPHI | MHUIIA. N3yuenne MosloKka Kak SMYJIbCUU.
58 | 32
59 |33 | UroroBoe 3aHsTHE TIO TEME. AHaM3 KayecTBa MPOXJIaUTEITbHBIX




HAITUTKOB.
60 | 34 HrtoroBoe 3aHsTHE O TEME. AHanu3 Ka4ecTBa MPOTYKTOB MTUTAHUS.
Tema 5. Xumus B 0bITy. CHHTE3 U Hcc/iefoBaHue CBOCTB coennuennii. (10 yacoB)

61- | 1-2 | Moromnme cpeAcTBa U YUCTAIINE CPEICTBA. CemuHap

62 3HaAKOMCTBO C pa3HOOOpa3ueM, CBOMCTBAMH,

KJIaccu(uKauel MOIOIIMX W YUCTSIIIX
CPEJICTB.
63- | 3-4 | IIpaBuia 6€30MacCHOCTH CO CPEICTBAMU 3HAKOMCTBO C 00pa3iaMu XUMHUIECKHX
64 OBITOBOW XMMHHU. CPE/CTB CAHUTAPHH U TUTHEHBIL. 3yueHne
WHCTPYKIUH IO TPUMEHEHUIO TOKCUYHBIX
BEIIECTB OBITOBOM XUMHUU B OBITY.
65- | 5-6 | Msua. CocraB, CTpOCHHE, TIOTyYEHUE. OMbUICHHE XUPOB; TOJyYCHHE MbLA.
66 CpaBHeHME CBOMCTB MbLJIa CO CBOMCTBAMH
CTHPAJIBHBIX MIOPOIIKOB.

67- | 7-8 | dymucTeie BemecTBa B naphroMepuH, N3Bnedenne 3pupHBIX Macen u3

68 KOCMETHKH, MOIOIIHNX CpelcTBax. DPUpHbIE | pacTUTeNnbHOro Marepuaia. [lepeunas
macia. CocTas. MsITa, €JIOBOE MAcJIo.

69 |9 JymmcTeie BemecTa B napdromepun, [Tony4yenue CIOXKHBIX SPUPOB U3
KOCMETHKH, MOIOIIHUX cpencTBax. CI0KHBIC | OPraHUYECKHX COSAUHEHHA. DTHIIMETaHAT
a¢upsel. CocTas, CTpoeHHUE, TIOTYICHHUE. (3anax poma) M3o0yrunstanar

(¢pyxTOBBII 3amax)
70 |10 | UroroBoe 3ausiTe Kondepenmus no teme: «XuMusi B ObITY»




I(aztendapuo -memamuiuecKoe nianuposanue

No No Tema. [InanupyemMble  pe3ynbTaThl | IJIAH dakt

3aHs B YCBOCHHA MaT€puraia

THA | Te

Me

Tema 1. Texnuka 0e30macHOCTH pad0OTHI B XMMHU4Y€CKO# J1adopaTopun.

(2 yaca)

1 1 OpranuzannoHHoe 3aHatue. IHCTpyKTax 1o 3HaTh OCHOBHBIE MpaBUiIA
TEeXHHUKE 0€30MaCHOCTH. M0 TeXHHKE 0€30MacHOCTH

B XUMHUYECKOU
J1a00paTOPUH.

2 2 Ilpakmuueckoe 3anamue. TUIIOBBIE TIPABUIIA 3HaTh NpaBUJIa TEXHUKHU
TEXHHUKH JJabopaTopHbIX paboT. [IpaBuna 0€30MacHOCTH MPH
TEXHUKU 0€30MaCHOCTH MPU TPOBEICHUH MIPOBEICHUHT
HCCIICIOBAHUM, METUIIMHCKHUE allTeYKU EPBOM HCCIIeIOBaHN. 3HATh
MIOMOIIIM B KaOWHETE XMMUHU. COCTaB MEIUIIMHCKOM

anTeykd U yMETh OKa3aTh
MIEPBYIO METUIIMHCKYIO
MTOMOIIIb.

Tema 2. [lpuemsl oOpaneHus ¢ 1a00paToOpHbIM 000pyaoBaHueM. (4 yaca)

3 1 [Tpuemsl oOpaieHus ¢ 1a60PaTOPHBIM 3HaTh OCHOBHOE
000pyTIOBaHUEM. nmabopaTopHoOe

000pyOBaHKE U TPUEMBI
oOpaleHus ¢ HUM.

4 2 Ilpaxmuueckoe 3ansmue 3HAKOMCTBO C YMmets paboTtath co
71a060paTOPHBIM 000PYIOBAaHUEM U MTOCYIOH. CIIUPTOBKOM, BECAMU,
Pabora co ciupTOBKOIi, BecaMu, apeoMeTpamMH. | apeoMeTpaMu, MEPHOI
Mepnas nocyna. IIOCYJI0M.

5 3 Knaccudukanust peakTHBOB MO JEHCTBUIO Ha 3HaTh KJIaccuUKAIUIO
OpraHu3M, XpaHEHUE PEaKTUBOB, 0003HAUEHUE PEaKTHUBOB MO Tpynnam
Ha 3TUKeTKax. OdopMieHE BHIIOTHEHUS XpaHEHHS U UX JICHCTBHE
XMMHUYECKOT'0 SKCIIEPUMEHTA U €0 pe3yabTaToB. | Ha opraHusM. IIpaBuibHO

0hOpMIIATh XUMUYECKHUIA
HKCIIEPUMEHT.

6 4 IIpakxmuueckoe 3anamue Pabota c Pacrnipenenenue mo
XUMHYECKUMH peakTuBamu. OpopmieHue rpynmnaM TOKCHYHOCTH.
BBITIOJIHEHHS DKCIIEPUMEHTA U €r0 pe3yabTatoB. | OdopmiaeHue paboThI.

Tema 3. KadecTBeHHBIH aHAJIM3 OPraHNYecKuX coeqnHeHnii. O0Hapy:KeHHe (PyHKIMOHAIBHBIX TPy

OPraHMYecKHX M HEOPraHW4YecKuX coenuHenuii. (20 yacon)

7 1 KavecTBeHHBI aHaMM3: HACHTU(DUKALUS U IlonsiTHE: KaUeCTBEHHBIN
oOHapyxeHue. OcoOeHHOCTH KaueCTBEHHOTO ananu3. Cxema mpouecca
aHaJIn3a OPraHUYECKUX U HEOPraHUYECKUX UACHTUDHUKAIIMN
coenuaeHnil. OOImas cxema mporecca
UICHTU(QHUKAIIUY BEIIECTB.

8 2 IIpakmuuecxoe 3anamue KauecTBeHHbll aHanu3 | [IpoBoauTh KauecTBEHHBIN
OPraHUYECKUX M HEOPraHMYECKUX BEIIECTB. aHaJIN3 BEILECTB.

9 3 AHanUTHYECKHE 3a]a41 IIPU UCCIIEI0BAaHUT Pusnueckre KOHCTaHTHI,

BemiecTB. [IpenBapuTebHBIE NCCIIETOBAHMS:
YCTaHOBJICHHE arperaTHOr0 COCTOSTHUS, IIBETA,
3armaxa, mpo0a Ha TOpIOYeCTb, H3MEpEHHE
(U3NYECKUX KOHCTAHT, MOJIEKYJISIPHON MacChI.

CrocoObl UX OMpEIeNICHUSI.




10 4 | Ilpakmuueckoe 3anamue VIamMepeHne YMeTh onpenensaTh
(bu3nYECKNX KOHCTAHT: arperaTHOro0 COCTOSHUSA, | (U3NYECKUE KOHCTAHTHI.
I[BETa, 3amaxa, npoda Ha roprovYecTsb, U3MEPEHHE
(bu3NYECKNX KOHCTAHT, MOJIEKYJISIPHON Macchl.

11 3) Onpenenenue pacTBOPUMOCTH B BOJIE, ITonsiTHE PAaCTBOPUMOCTH.
pa30aBJICHHBIX PACTBOpPaX B OPraHUYECKUX
pacTBOPUTENSX, XJIOPOBOIOPOIA, THAPOKCHUIA
HaTpUA.

12 6 Ilpaxmuueckoe 3auamue N3mepenue pH B Omnpenenenue
pacTBopax. pPacTBOPUMOCTHU

pa3IMYHBIX BEHIECTB.
13 7 KauecTBEeHHBIN 3JIEMEHTHBIN aHAIIN3 [ToHsiTHE: PNIEMEHTHBII
COEJTMHEHUH. aHau3.

14 8 Ipaxmuuyeckoe 3anamue OOHapyKEHUE YMeThb onpeaensiTs B
yriaepoja, BOAOPOJa, B COCAMHEHHUSX. BeniectBax C, H.

15 9 KauecTBEeHHBII 3JIEMEHTHBIN aHAIIN3 [TonsiTHE: 3IEMEHTHBII
COEJTMHEHUI. aHaus.

16 10 | Ilpakmuueckoe 3ansimue OOHAPYKCHHUE CEPHI, YMeThb onpeaensiTs B
TaJIOTeHOB, a30Ta B COCIUHEHUSX. BelIIeCTBax cepy,

raJIOTeHbl, a30T.
17 11 | O6nHapyxeHue GyHKINOHAIBHBIX IPYIIIL: [Tonsitue :
CIHPTOB, AJIBACTHIOB, (PEHOTIOB, KUCIIOT, (byHKIMOHATBHAS TPYIINA.
AMUHOB, KHCIIOT OCHOBAHHUH.
18 12 | Ilpakmuueckoe 3ansimue OOHAPYKCHHE Onpenensrtpb
(GyHKIIMOHAIBHBIX TPYIII. (GyHKIIMOHATIbHBIE TPYIIITBI
KJIACCOB.

19 13 | Peaknuu BoccTaHABIMBAIOIIUX CaxapoB [Mousarue :
BOCCTaHABIIMBAIOIINE
caxapa, CTpO€HHUE, COCTaB.

20 14 | Ilpakmuueckoe 3anamue VI3yuenue peakuuit CaoiicTBa

BOCCTaHABIIMBAIOIINX CaXapOB. BOCCTaHABIIMBAIOIINX
caxapoB
21 15 | IlomyueHue npou3BOAHBIX MPEAINOIATAEMOT0O CuHTe3 OpraHM4ecKoro
OpPraHUYECKOT0 COeTMHEHUS U POBEJCHNE COEJIMHEHUS
JIOTIOJTHUTEIILHBIX PEaKIINH.

22 16 | Ilpakmuueckoe 3ansamue V3yuenue ITpoBoauTH CHUHTE3
B3aUMO/ICHCTBHS OPraHUYECKUX COCTMHEHNUN OpPraHu9ecKOTO
Pa3INYHBIX KJIACCOB C COEMHEHUSIMH cepedpa. | IPOM3BOIHOIO cepedpa.

23 17 | IlomyuyeHue Npou3BOAHBIX MPEANOIAraeMOI0 CuHTe3 OpraHM4ecKoro
OpPraHUYeCcKOro COeTMHEHUS U MPOBEJCHHE COEJIMHEHUS
JIOTIOJTHUTEIIFHBIX PEaKIINH.

24 18 | Ilpakmuueckoe 3ansamue 3yuenue [TpoBOIUTH CUHTE3
B3aWMO/ICHCTBHS OPraHUIECKUX COCTUMHEHNUN OpPraHu9ecKOTO
Pa3JINYHBIX KJIACCOB C COSAMHEHUSMHU XKele3a MIPOM3BOJIHOTO XKeJe3a
(1. (D)

25 19 | UtoroBoe 3ansTue no teme: PacosnaBanme CocTraBUTh cxeMy

HEHU3BCCTHOI'O OPraHUYCCKOro BEIICCTBA.

pacrio3HaBaHHS
OpPraHUYecKoro
COCIMHEHUS, POBECTH
aHaiu3, ohOpMHUTH
pabory.
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Hrorosoe 3anarue no teme. PacrioznaBanue
HEU3BECTHOTO HEOPTraHWYECKOTO BEIIECTBA.

CocTaBuTh cXEMY
pacno3HaBaHUs
HEOPraHUYECKOTo
COC/IMHEHNS, TPOBECTU
aHau3, 0pOPMHUTH

pabory.

Tema 4. Xumust xu3an. CHHTE3 M HCCJIeI0BAHNE CBOICTB coemHeHuil. (34 yaca).

27 1 Xumus u nutanue. CeMuHap. 3HaTh Ka4eCTBEHHBIN
cocras nuuy. [Ionarue —
3JI0pOBOE MUTAHUE.

28 2 Xumus u nutanue. CeMuHap. [TonsiTHE —KaTOPUHHOCTB,
KoHcepBaHThl, [MO.

29 3 ButaMuHbl B MPOayKTax MUTAHHUSL. CocTaB BUTAMHUHOB,
KJaccuukanus, necreue
HA OpPTraHu3M.

30 4 Ilpakxmuueckoe 3anamue OnpenencHue OnpenensaTb BUTAMUHBI B
BUTaMUHOB: A B nojcoiaHeyHom macie, C B MPOJYKTAaX MUTAHUS.
10104HOM coke 1 D B priObeM xupe uinun
KYPUHOM JKEJTKE.

31 3) [TpuponHbIE CTUMYIIATOPHI. Cocras, K1accUpHUKAIHIO,

JICHICTBUE HA OPTaHH3M.

32 6 | Ilpakmuueckoe 3ansimue Boinenenue u3 yas Beinenars kodenH, 3HaTh

koenHa. KauectBenHas peakius Ha KoeuH. KaueCTBEHHbBIE PEAKINH Ha
KO(EeHH.

33 7 Oprannueckue kucinotsl. CBOMCTBA, CTPOEHUE, OcHOBHBIE CBOICTBA

MOJIy4YCHHE. OpPraHUYeCKUX KHUCIIOT,
COCTaB, CTPOCHHE,
KJIACCU(UKAIIHIO.

34 8 IIpaxmuueckoe 3ansamue Ilonydyenne n VYMmeTs nonyvarsb

W3y4YE€HHUE CBOMCTB YKCYCHOM KUCIOTBHI. YKCYCHYIO KHCIIOTY
XUMHUYECKUM ITyTeM, 3HaTh
CBOMCTBA KakK KJ1acca.

35 9 Opraanyeckue KHCI0ThL. KucioTsr [ToHsATHE O KOHCEPBAHTAX.
KOHCEPBAHTHI. Knaccudukanus.

36 10 | Ilpakmuueckoe 3anamue VI3ydeHne CBOHCTB CBoiicTBa MypaBbHHOM
MYypPaBbUHOMN KUCIOTHI. KHCTIOTHI KaK

XUMHYECKOTO COETMHEHHUSI
U KaK KOHCEpBaHTA.

37 11 | Opranuveckue KUCIOTHI B MHIIIE. 3HaTh OCHOBHBIE KJIACCHI
OpraHNYeCKHUX KHCTIOT,
HaXOXKJICHHE 170:¢ B
MPOJYKTAX MUTAHHUSL.

38 12 | Ilpakmuueckoe 3ausmue [Tonyuenne | CuHTE3 ®  BBIICIICHHE

I1aBEJIECBOM, MOJIOYHOM M KHCIOTHL. V3yueHue | OpraHMueCKUX KUCIOT.
WX CBOMCTB.

39 13 | YraeBoasl. CocTaB, CTpO€HUE, CBOMCTBA. 3HaTh CTPOEHHUE, COCTAB,

['mroko3a, caxaposa. KJaccu(pUKaIUIO
YTJIEBOJIOB.
40 14 | Ilpaxmuueckoe 3ansamue OOHapyKeHUE OOHapyXUTh HATHYHE

K036l B nutie. [lonydenue caxapa u3
cBekIbl. CBOMCTBA caxapo3kbl.

TJIFOKO3bI B MTUIIEBBIX
npoaykrax. Ctaguu
MPOU3BOJICTBA caxapa U3
caxapHOMW CBEKJIbl. 3HATH
CBOMCTBA Caxapo3bl.




41 15 | YrneBoas! B iumie. Mooyl caxap. MHuoroo06pasue caxapoB B

pUPOJIE.

42 16 | Ilpakmuueckoe 3ansmue ONBITH C MOJIOYHBIM 3HaTh pa3iauyus CBOMCTB
caxapom. MOJIOYHOTO caxapa u

€axapo3bl C TIIFOKO30M.

43 17 | Yrneoapl. CTpoeHHEe, CBOWCTBA, MOTyUYCHHUE. Crtpoenue
Kpaxmai. IIOJIMCAXapu0B, CBOMCTBA

U TIOJTy4YEHHUE.

44 18 | Ilpaxmuueckoe 3ansmue IlonydeHue NaToKu U YMeTh NPOBOUTH
T[JIIOKO3BI U3 KpaxMana. KauecTBeHHast peakiiusi | KaUeCTBEHHbIE PEaKIMK Ha
Ha KpaxMai. CBoiicTBa Kpaxmara. nonucaxapui. [lokazare u

OOBSCHSTH CBOMCTBA
Kpaxmala Kak
NPEJCTaBUTEIIS
MOJINCAXapHUIOB.

45 19 | YrueBons! B nume. Kpaxman Ponp xpaxmaia kak
MUIIEBOTO MPOJIYKTA.

46 20 | Ilpakmuueckoe 3anamue OnpenencHne Metoauky onpeaeneHus u
Kpaxmalia B JINCThSX JKUBBIX PACTCHUN U MIPOBEJICHUE OIBITOB IO
MaprapmuHe. OTIPENICIICHUIO Kpaxmalia.

47 21 | OgHOaTOMHBIE CIIUPTHL. XapaKTEPUCTHKA 3HaTh XapaKTepUCTUKY
kimacca. du3nyeckue cBoicTBa. KauecTBeHHBIE | KJIacca, CBOICTBa
peaxIuu. CIUPTOB.

48 22 | Ilpakmuueckoe 3anamue OnpenencHne Metoauky onpeaeneHus,
yIEeTBHOTO Beca CUpPTa U U3MEHEHHE 00beMa OTIPEIEINATh y/eIbHBINA BEC
IpY CMEIIMBaHUU ¢ BOJoH. OOHapyx)eHne CHHpTa, KaYeCTBEHHBIE
CIUPTa U BBICIIUX CIIUPTOB B PAaCTBOpPAX. peaxIuu Ha CIIUPTHIL.
KavecTBeHHast peakiust Ha OJHOATOMHBIE
CIUPTEHIL.

49 23 | benku. Xapakrepuctuka kinacca. KauectBeHHble | XapaKTepHCTHKa Kiacca.
pEaKINH. KadecTBeHHBIE peakIui.

3HaueHue OeIKOB /s
YKU3HEHHBIX IPOIIECCOB.

50 24 | IIpakmuueckoe 3ausmue Onpenenenue 6eaxkoB B | Onpenensite OSIKu B
NpoAyKTax nuTaHus. L{BeTHbIE peakiuy OeJIKOB. | MPOJYKTax MUTAHMS.
CBolicTBa OEIKOB.

51 25 | Heoprannueckue coeauneHus Ha KyxHe. Conb, | 3HaTh HEOpraHUYECKHE
coja. COCIIMHEHUS

UCMOJIb3yeMble Ha KyXHE,
OTIpeNIeNATh Kiace
BEIIECTB.

52 26 | Ilpakxmuueckoe 3ansmue KauecTBEHHbIE ITpoBoauTh OnpeneneHue,
pEaKIMy Ha WOHBI HATPUS, XJIOPHUI-HOHHI, 3HATh KQUECTBCHHBIC
KapOOHAT-MOHBL. [ UApOIN3 coslelt yrobHOM peaKIMy Ha HOHBI.
kucyoTel. CBOMCTBA KapOOHATa U
ruJipokapOoHara.

53 27 | Heopranndeckue coeqnHeHUs Ha KyxHe. Boma. | XapakrepucTiuka BOIBI
dusnyuecKkue 1 XUMUYEeCKHEe CBOMCTBA. KaK HEOPraHU4eCKOTro
KecTKoCTh M IPUYHHEI €€ BOSHUKHOBEHHSL. COCIMHEHUSI, JKECTKOCTh
CniocoOsI ycTpaHEeHHUS. BObI. OOBSICHATH

MIPOUCXOXKICHNE
YKECTKOCTH BOJIBI.
54 28 | I[Ipakxmuueckoe 3ausmue OnpeneneHue Meroanka onpeneneHme

JKCCTKOCTHU BOABI U €€ YCTPAHCHHUC.

YKECTKOCTH BOJBI
71a00pPaTOPHBIM CITOCOOOM




" C IOMOIIBIO

KOMITBIOTEPHBIX
TEXHOJIOTHIA.

55 29 | KonTpomas kauecTBa Boabl. OlieHKa KauecTBO BOJIEHI,
3arpsI3HEHHOCTYU BOJBI. napamerpsl, ITJK.

56 30 | Ilpakmuueckoe 3anamue OnpeneacHue Meroauku onpeneacHusl.
KOHIIEHTPAIIUU KUCIOPOa, PACTBOPSHHOTO B
BoJie. Onpenenenue pH BojbI.

o7 31 | KomtouaHble pacTBOPHI W MHIIA. [TonsiTHE O KOJTOMAHBIX

pacTBopax. YMeTh
paccka3bIBaTh O
KOJUIOMJIHBIX pacTBOpax B
ITOBCEIHEBHOW JKU3HU.

58 32 | Ilpakmuueckoe 3anamue V3yuenue Monoka kak | OOBSCHATH, MOYEMY
IMYIBCUH. MOJIOKO OTHOCHUTCS K

AMYJIBCHSIM.

59 | 33 | Ilpakmuueckoe umozogoe 3ansimue TO TEME. [TpoBouTH anaNMM3

AHanu3 KayecTBa MPOXJIaJUTEIbHBIX HATUTKOB. | MPOXJIAJUTEIbHBIX
HAITUTKOB.

60 34 | Ilpakmuueckoe umoeosoe 3ausmue 1O TEME. [TpoBoauTh aHaIN3
AHann3 Ka4yecTBa MPOyKTOB ITHUTAHUS. MIPOJYKTOB MTUTAHUSI.

Tema 5. Xumus B ObITy. CHHTE3 M HccieJOBaHHe CBOICTB coequHennii. (11 yacoB)

61 1 Moto1ue cpeicTBa U YUCTSIINE CPEACTBA. YMeTh Ki1acCu(pUIMpoBaTh
3HaKOMCTBO C pa3HOOOpa3ueM, CBOMCTBAMH, MOIOIIME U YUCTSIINE
KJacCU(pUKalueld MOIOIIUX U YHCTAIIUX CpEeJICTBA IO COCTAaBY.
cpenct. CemuHap.

62 2 Motomue cpecTBa U YUCTSIINE CPEACTBRA. YMeTh Ki1acCu(pUIMpoBaTh
3HaKOMCTBO C pa3HOOOpa3ueM, CBOMCTBaMH, MOIOIIME U YUCTSIINE
KJaccu(pUKalueld MOIOIIUX U YHCTAIIUX CpeJICTBA IO COCTAaBY.
cpenct. CemuHap.

63 3 [TpaBuia 6e30MacHOCTH CO CpeCTBaMU OBITOBOM | 3HATH MpaBHiIa
XUMUH. 6e30macHOro oOpaIieHus

CO CpeicTBaMU OBITOBOM
XUMUH.

64 4 IIpaxmuueckoe 3ansamue 3HAKOMCTBO C YMeTh 0 UHCTPYKLIUHU
o0Opa3iaMu XUMHYECKUX CPEJICTB CAHUTAPUU U OTIPE/ICIIATH CTCTICHD
rurvensl. 3ydeHne HHCTPYKIUH 1O OTACHOCTH BEIEeCTBA U
MPUMEHECHHUIO TOKCHUYHBIX BEIIECTB OBITOBOM MIPUMEHSITh aJICKBATHBIC
XUMUH B OBITY. MepbI 0 OE30MaCHOCTH.

65 5 Mpeuta. CoctaB, CTpOCHHE, TTOTyUYEHHUE. 3HaTh COCTaB, CTPOCHUE U

MOJTy4YeHUE MbLIa.
Knaccudukanmro.

66 6 Ipaxmuyeckoe 3ansamue OMBLIEHUE KUPOB; MeTtoauka nomydeHus
nosrydeHue Mbita. CpaBHEHHE CBOMCTB MBUIA CO | MbIJIA M3 )KHPOB.
CBOMCTBaMH CTHPAIIbHBIX MTOPOIIIKOB.

67 7 JymrcTeie BemecTBa B maphroMepuH, 3HaTh COCTAB AYIIHUCTHIX
KOCMETHKH, MOIOIIIUX CpecTBax. DPUpHbBIE BeIeCTB MappoMepuH,
Mmacia. Cocras. KOCMETHKH.

68 8 Ipaxmuuecxoe 3anamue VI3Biiedenne >QUpHBIX | YMeETh U3BIICKATh
Macell U3 pacTUTeIbHOro MaTepuana. [lepeunas | AyIIMCTHIE BEIIECTBA U3
MsITa, €JI0BOE MacIIo. PacTHTEIHLHOTO

MaTepuana.
69 9 JlymmcTele BemecTBa B mappoMepHH, YMeTh CHHTE3HPOBATh

KOCMCTHKH, MOKOIIINX CPCACTBAX. CoXHEIS

CJIOXKHBIE A(UPHI.




s¢upsl. Coctas, CTpoeHHE, OTYUCHHUE.
IIpaxmuyeckoe 3ansimue Tlony4eHne CIOXKHBIX
3(pHUPOB U3 OPraHUYECKUX COCTUHEHHIA.
OtunMeranar (3amax poma) M3o0yrumstanar
(ppykTOBBIH 3amax)
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HroroBoe 3aHsTHE
Kondepenmust mo reme: «Xumusi B ObITY

YMeTh rpaMOTHO U3JIaraTh
CBOU MBICJIH,
apryMEHTUPOBAaTh CBOIO
TOYKY 3pPEHUSI, COCTABIIATD
MIPE3EHTALINH.




Y4eOHO - METOANYECKUH KOMILIEKC:

JlutepaTtypa ajs yauTess:

1. Asgrop coctaButens ['.A. [llunapesa - [IporpaMMbl 2JIEGKTUBHBIX KypCOB. XUMUS MPOPUITBHOE

obyuenue 10-11 kmace — M, [Ipoda 2006 r.

E.B. Tarnosa — MccnenoBarenbekas ASSITEIBHOCTD y4amuxcs 1mo xumun — M., I'mobyc, 2007 T.

.M. TuroBa — Xumus u uckycctBo — M., Benrana-I"pad, 2007 r

4. Apremenko A.U., Tuxynosa .B. Anydpues E.K. — [IpakTukym 1o opraHudeckoi xumuu — M.,

Bricmas mikona, 2001 ¢

O. Onbrun — OnbIThI 6€3 B3pbIBOB — M, Xumus , 1986 T

6. D.I'pocc, X. BaiicManTens —Xumust s ir0003HaTenbHbIX — JI., Xumust JIeHuHTpackoe oT/IeneHue,
1987 r.

7. TII.A.OpxexoBckuii, B.H. JlaBpioB, H.A. TutoB - TBopuecTBO yuanuxcs Ha MPaKTHISCKUX

3aHATHUAX MO XUMHH.- M., ApkTtu, 1999r
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Jluteparypa s yyamuxcs:
1. O. Onbrun — OneiTh 6€3 B3pbIBOB — M, Xumust , 1986 T
2. D.Tpocc, X. BaiicmanTtens —Xumus amns mo0o3HaTenbHbIX — JI., Xumus JleHuHrpaackoe
otnenenue, 1987 r.
3. T. ®emnenbepr — 3arpsisHEHUE IPUPOTHON cpeabl — M, mup, 1997 r
4. T.H. JlutBuHOBa — 3a/1auu 110 OOIIEH XUMHUH C METUKO-OMOJIOTHIECKOIN HAMPaBIEHHOCTHIO, -

PoctoB-Ha-/lony. ®enukc, 2001 r
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