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TlosicHuTEIBLHASA 3aIMCKA

JanHbIil Kype ipeaHa3zHayeH A yqamumxcs 10-11 kimaccoB, MposBISIOMIMX MOBBIIMICHHBIA HHTEPEC K
XUMHUH ¥ COOMPAIOIIUXCS MPOJOJKUTE 00pa30BaHKe B yUCOHBIX 3aBEICHHUSIX €CTECTBEHHO PO
(XMMHUKO-TEXHOJIOTUYECKUE, METUIIUHCKUE, CETbCKOX03SIIICTBEHHBIE BY3bI).

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.

Hean kypca:

- paclIMpeHHe 3HAHMH 0 XMMUUECKOH COCTaBIAIONICH eCTeCTBeHHOHay‘IHOﬁ KapTHUHbLI MHpPa, BayKHEHUIITHX
XUMHUYCCKUX IMMOHATHUAX, 3aKOHAX U TCOPHUAX,

- COBEpPIIEHCTBOBAHUE YMEHMIi IPUMEHSTh NOTy4YEeHHBIC 3HAHUS I O0BSICHEHUS pa3HOOOPA3HBIX
XUMUYECKHX SIBICHUI U CBONCTB BELECTB, OLIEHKU POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOIUH U
IIOJIyYEHUHU HOBBIX MAaTE€PHUAJIOB;

- Pa3BUTHE [103HABATEIbHBIX HHTEPECOB U UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN B Mpoliecce
CaMOCTOSITEJILHOTO MPUOOPETEHNS XUMUUECKHUX 3HAHUI C UCII0JIb30BAHUEM PA3JINYHBIX HCTOUHUKOB
uHpoOpMalKH, B TOM YHCII€ KOMIBIOTEPHBIX;

- BOCIINTAHUE YOS KJCHHOCTH B IO3UTUBHON POJIM XUMHUH B KU3HU COBPEMEHHOI'0 OOILECTBa,
HEOO0XO0IMMOCTH XUMHUECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO U OKpPYIKAIOIIEH cpeie;

- IPUMEHEHME N0JYYEHHbIX 3HAHUA U YMEHUH 115 0€30I1aCHOTO MCITOJIL30BaHUS BCIICCTB U MaTC€puajioB

B 6I)ITy, CEIBLCKOM XO35MCTBE U Ha IMPOU3BOJACTBEC, pCIICHUSA NPAKTHUYCCKUX 3a/1a4 B HOBCCIIHGBHOfl KH3HHU,
NpeaAynpeKACHUS HBHCHHﬁ, HaHOCAIIUX BPCI 3J0POBbIO YCJIOBCKA U OKPY)KaIOIHeﬁ cpene,

- HeJCHAINpaBJCHHAadA npennpodoeccyIOHaanas{ OpuCHTalMA CTAPIICKIACCHHUKOB.

3apaum kypca:

® - IIpU MTOMOIIH NMPAKTUICCKUX PabOT 3aKPETHUTh, CACTEMATU3UPOBATh U YIITYOUTh 3HAHUS YIAITUXCS
0 (pyHIaMeHTaIbHBIX 3aKOHAX OPTaHMUYECKOM U 00IIel XUMHH;

® - TIOKa3aTh CBA3b XUMHH C OKPYKAIOIIEH )XKU3HBIO, C BUKHEUIIUMH CPepaMu KU3HEACATETHHOCTH
YEJI0BEKa;

® - CO0311aTh yCIOBUS JIJIs1 (GOPMHUPOBAHMS M PA3BUTHS Y YUAIIMXCS YMEHHUS CAMOCTOSITEIHHOM padOoThI
CO CTIPAaBOYHBIMH MaTepUajiaMu U yueOHOU JIUTepaTypoi, COOCTBEHHBIMUA KOHCTIEKTAMH, HUHBIMU
HMCTOYHUKAaMU UH(OpMAIIUU;

® - OOBSICHSTH HA COBPEMEHHOM YPOBHE CBOMCTBA COCTMHEHUIN M XUMHUUECKHE MPOIECCHI,
MIPOTEKAOIINE B OKPYKAKOIIEM MUPE U UCIIOIb3YEMBIE YEITOBEKOM;

e - CcriocoOCTBOBATh PA3BUTHIO MTO3HABATENFHBIX HHTEPECOB YUAIIUXCS,

® - IPEAOCTABUTH YUYAIIUMCS BO3MOKHOCTb IIPUMEHATh XUMUUECKHUE 3HAHUS HA IIPAKTUKE,
(dbopMupoBaTh 00IIIEHAYYHBIE U XUMUYECKUE YMEHUS U HABBIKH, HEOOXOIUMbBIE B ACSITETFHOCTU
JKCIIEPUMEHTATOPA U MOJIE3HBIE B IOBCEIHEBHOW KU3HU;

® - HAY4YHUTh paboOTaTh B TPYIIIE, BECTH TUCKYCCHIO, OTCTAUBATh CBOIO TOUKY 3PEHUS;

dopma opranu3anuy 06pa3oBaTeILHOrO NMpoLecca:

e B kagectBe (hopM OpraHuzalMM yuyeOHBIX 3aHATHHA SBISAIOTCS: JIEKIUH, CEMHHAPHI, Ta0OpaTOPHBIN
IIPaKTUKYM, TEMaTHYECKHUE Bedepa.

DopMbI KOHTPOJIA:

L4 TBOp‘IeCKI/IC OTYCTHI, y‘-Ie6HBIC IMPOCKTHI, KOH(I)CpeHLII/II/I, y‘IC6H0-I/ICCJ'IC,Z[0BaTCJ'IBCKI/IC pa6OTLI.



Kypc paccuntan Ha 70 yacos, B 10 - 11 kiaccax, 1o 2 yaca B HEZAEIIIO.
[Tporpamma MoxeT ObITH peanu3oBana ¢ npuMenennem DOP u J1OT.

2.11nannpyemble pe3yJbTaThl 0CBOEHMSI IPOTPAMMBbI.

3HATh:

OCHOBHBIE MOJOXKEHUS TEOPUH XUMHUUECKOI'O CTPOEHUSI OPIraHUYECKUX BEILLECTB, BAKHEHIIINE
(GyHKIMOHATIBHBIE TPYIIIBI OPraHMYECKUX COSIMHEHUI U 00yCIOBICHHBIE MU CBOICTBA;
KJIacCU(UKALMIO IPUPOAHBIX )KUPOB U Macell, UX CTPOEHUE, THPOJIN3 KUPOB B TEXHUKE, IPOTYKTHI
nepepaboTKU KHUPOB;

CJIEYIOIME NTOHATHUS: CKOPOCTh XUMUYECKOM PEaKIUH, SHEPIUsl aKTUBALUHU, TEOPUS aKTHUBHBIX
CTOJIKHOBEHUH, KaTaJIu3 U KaTaJIM3aTOPbl, MEXaHU3M PEAKLUY;

XapaKTEPUCTUKY OCHOBHBIX TUIIOB U3YYEHHBIX XUMUUYECKUX PEAKLIUM, BO3MOKHOCTU M
HaIIpaBJIEHUS UX [IPOTEKAaHUs, 0COOEHHOCTH peakluii C y4aCTUEM OPIaHUYECKUX BEILECTB.

YMmern:

Pa3bsicHATH Ha MpUMepax MPUYUHBI MHOTOOOPA3Hs OPraHUYECKUX BEIIECTB, OOBSICHATH CBONCTBA
BEILIECTB HA OCHOBE UX XMUMUUYECKOT'O CTPOCHUS;

CocTaBnaTh CTPYKTYpHbIE POPMYJIIbI OPraHHUYECKUX BEIIECTB U3YYEHHBIX KIIACCOB, YPaBHEHUS
XUMHUYECKUX PEAKUUi, TOATBEPKIAIOIIMX CBOMCTBA U3YUYEHHBIX OPraHUYECKUX BELIECTB, UX
TCHETUYECKYIO CBSI3b, CIIOCOOBI TIOTYUYCHHUS;

XapakTepu3oBaTh 0OCOOCHHOCTH CTPOCHHS, CBOMCTBA M IPUMEHEHUE BAKHEHIITUX TPEICTaBUTEICH
OMOIIOJTUMEPOB;

OOBACHATD BIUSHHUE PA3JINYUS B CTPOCHUH MOJIEKYJI MOHOMEPOB IIEJITIONI03bI M Kpaxmaia Ha
CTPYKTYPY U CBOWCTBA IOJIMMEPOB.

MIPAKTUYECKH OIPEACIIATh HAIMYUE YIiIepoa, BOJIOPOa, XJI0pa, CEPbl, a30Ta, IO XapaKTePHbIM
peaknusM — (pyHKIIMOHAIBHBIE TPYIITBI OPraHUYECKUX COCTUHEHHUIH,

pacno3HaBaTh NOJMMEPHbIE MATEPUAIIBI [0 COOTBETCTBYIOIIUM MPU3HAKAM.

OcBouTh

OCHOBHBIC ITPUHIIMITBI ¥ PUOOPECTH MPAKTUICSCKUE HABBIKU PA3JIMYHBIX CIIOCOOOB OYHMCTKH;
HEKOTOPbIE MPUEMBI IIPOBEICHUS OPTaHUYECKOTO0 CUHTE3a, BBIACICHUS IMOJTyYEHHOTO TPOAYKTA,
W3YYEHUS €ro CBOMCTB, MPAKTUYECKHU MTO3HAKOMHUTHCS CO B3aMMHBIM MPEBPALIEHUEM COCIMHEHUI
Pa3IMYHBIX KJIACCOB;

TEXHUKY BBITIOJIHEHHS BAXKHBIX XUMHUYECKUX OIepaIuii, HEOOXOAUMBIX U MPU U3YyUEHUU JAPYTHX
pa3aenoB XUMUU;

MPUOOPECTH OIBIT UCCIEI0BATENLCKON ACSITENLHOCTH.

IMonumarsp, 4TO /715 LIEIeHANPABICHHOT0 YIIPABIEHUS XUMHUYECKUMHU MPOLIECCAMU HEOOXOIMMO 3HAHHE
3aKOHOMEPHOCTEN MTPOTEKaHUS XUMUYECKUX PEAKIU.

Tematuueckoe niianupoBanue 10-11 kaace

Ne | NeB Tema TeopeTnyecKkoro 3aHsaTHsI. IIpakTHueckoe 3aHsTHE
3aH | TeM

ATH e

b

Tema 1. Texnnka 6e30macHOCTH PadOTHI B XUHMUYECKOii 1adopaTopun. (2 yaca)

1-2 | 1-2 | OpranuzanuonHoe 3austie. MHCTpyKTax Tunossle NpaBuia TEXHUKU

M0 TEXHHUKE 0€30MaCHOCTH. naboparopHbIx padoT. [IpaBuia TeXHUKH
0€301acHOCTH MPU POBEIEHUH
WCCIICIOBAHHA, METUITUHCKHE alITeYKH
NEepBOil MOMOIIM B KAOMHETE XMMHHU.

Tema 2. [lpuemsbl oO6panieHus ¢ 1a60paTopHbLIM 000py10BaHueM. (4 yaca)

3-4 | 1-2 | Ipuemsl oGpamienus ¢ 1a60paTOpHBIM | 3HaKOMCTBO ¢ TAGOPATOPHBIM




000pyIOBaHUEM. o0opynoBaHueM u nocynoi. Pabora co
CIIUPTOBKOM, BECAMH, aPEOMETPAMHU.
MepHnas nocyna.

5-6 | 3-4 | Knaccudukanusi peakTHBOB 1O JIEHCTBHIO PaboTa ¢ XUMHYECKMMU PEaKTUBAMH.

Ha OpraHu3M, XpaHEHUE PEaKTHBOB, OdopmiieHre BBITTOIHEHHS SKCIIEPUMEHTA
o0o3HavyeHue Ha TukeTkax. OdopmieHue U €r0 pe3yJbTaToB.

BBITOJIHEHUS] XUMHYECKOTO IKCTIEPUMEHTA 1

€ro pe3yJbTaToB.

Tema 3. KauvecTBeHHbII aHAIU3 OPraHMYecKuX coefuHeHnid. O0Hapy:KeHNe QPYHKIMOHAIbHBIX

rPYyNi OPraHuYecKuX coeTMHeHUil n Heopranndyeckux . (20 yacos)

7-8 | 1-2 | KadecTBeHHBIN aHATW3: HACHTH(PUKALIAS U KadecTBeHHBIN aHAN3 OPraHUYECKUX U
obHapyxeHune. OcOOCHHOCTH HEOPraHUYECKHUX BEILIECTB.
KauyeCTBEHHOI'O aHAJIN3a OPraHUYeCKUX U
HEOpraHuuecKux coeauHeHuit. OOmas
cxema mpolecca UJIeHTU(UKAIUY BEIIeCTB.

9- | 3-4 | AnanuTHueckue 3a1auu Npu uccienoBannu | Mizmepenue pu3nuecKux KOHCTAHT.

10 BeniecTB. [IpenBapuTenbHbIe HCCIEI0BAHUS:

YCTAHOBJICHHE arperaTHOr0 COCTOSTHMUS,

I[BETA, 3araxa, Ipoda Ha TOPIOYECTb,

u3MepeHue PU3NIecKuX KOHCTaHT,

MOJICKYJISIPHOM MacChl.
11- | 5-6 | Onpenenenue pacTBOPUMOCTH B BOJIC, Nsmepenne pH B pacTBOpax.
12 pa30aBICHHBIX pacTBOpaXxX XJOPOBOJIOPOIA,

THJIPOKCUA HATPUS, B OPTAHUIECKUX

pPacTBOPUTEIISX.

13- | 7-8 | KaduecTBEeHHBII 3JIEMCHTHBIN aHAITN3 OOHapyxeHue yriiepojaa, BOJopoa, B

14 COEIMHEHUN. COEIUHEHUSIX.

15- | 9-10 | KadyecTBEeHHBII 3JICMCHTHBIN aHATTN3 OOHapyKeHue cephl, TAIOTCHOB, a30Ta B

16 COEIMHEHUN. COEIUHEHUSIX.

17- | 11- | OGHapyxeHHe (HYHKIHMOHAIBHBIX TPYIIIL: OoOHnapyxeHnue GpyHKIIMOHAIBHBIX TPYIIIL.

18 |12 CIIUPTOB, aJIbJIETHUAOB, PEHOJIOB, KUCIIOT,
aMUHOB, KHCJIOT OCHOBaHHH.

19- | 13- | Peakiuu BoccTaHABIMBAIOIINX CaXapoB N3yueHne peakuuii BOCCTaHABIMBAIOIINX

20 |14 Caxapos.

21- | 15- | Ilomy4eHune mpoU3BOTHBIX N3yuenne B3auMOIEUCTBUS OPTaHUYECKHUX

22 |16 IIPEJII0JIaraéMoro OpraHMyecKoro COEIMHEHUH Pa3IMYHbIX KJIACCOB C
COEJMHEHUS U MIPOBEICHUE COEZIMHEHUsIMU cepedpa.
JIOTIOJTHUTEIILHBIX PEaKINH.

23- | 17- | Ilomy4eHne mpoU3BOTHBIX N3yuenne B3auMOIEUCTBUS OPraHUYECKUX

24 |18 IPENoIaraeMoro OpraHMyeckoro COEJMHEHUH pa3IMYHbIX KJIACCOB C
COEMHEHUS U MTPOBEJICHUE coeauaenusmu xemnesa (I1).
JIOTIOJTHUTEJIbHBIX PEaKIni.

25 |19 HToroBoe 3aHaTHE IO TEME. Pacnio3naBaHue HEU3BECTHOIO

OpPraHUYeCKOTo BELIeCTBA.
26 |20 HTorosoe 3aHATHE IO TEME Pacnio3naBaHue HEU3BECTHOIO
HEOPraHMYEeCKOro BEIIeCTBA.

Tema 4. Xumust sxu3iu. CHHTE3 M MCC/Ie[IOBaAHUE CBOICTB coeanHennii. (34 yaca).

27- | 1-2 | XuMus ¥ IUTaHKE. Cemunap.

28

29- | 3-4 | ButamMuHBI B IPOJYKTax MUTAHUSL. Omnpenenenne BUTaMUHOB: A B

30 roncoiiHeyHoM Macie, C B I0JI09YHOM COKe

u D B ppIObeM xKupe Wi KYpHHOM KeINTKe.

310 | 5-6 | [IpupoaHBIE CTUMYJISTOPHI. Brinenenne u3 gas kodenna.

32 KagecTBeHHast peakiyst Ha KoenH.

33- | 7-8 | Opranuyeckue kuciaoThl. CBOMCTBA, IToslyueHue U HM3ydeHHE CBOMCTB




34 CTPOEHUE, MOJTyYCHHE. YKCYCHOW KHUCJIOTHI
35- | 9-10 | Opranuveckue KUCIOTHL. KucmoTer N3yuenne cBONCTB MypaBbUHOW KHCIIOTHI.
36 KOHCEPBAHTHI.
37- | 11- | Opranu4eckre KHCIOTHI B IHIIIE. [TonyyeHnue 1maBeneBOM, MOJOYHOH U
38 |12 KUCJIOTHI. M3yueHune ux CBOMCTB.
39- | 13- | YrneBoubl. CocTaB, CTpoeHHE, CBOHCTBA. OO6Hapy)eHue TIIFOKO3bI B THUIIIE.
40 |14 ['moko3a, caxaposa. [Tonyyenue caxapa u3 cBekiibl. CBOMCTBa
Caxapo3bl.
41- | 15- | YrneBonsl B niumie. MoJIOUHBIN caxap, OMBITHI C MOJIOYHBIM CaXapOM.
42 |16
43- | 17- | Yrneoabl. CTpoeHHE, CBOWCTBA, [TonyyeHne nMaToOKU U TIIFOKO3bI U3
44 |18 nosyyenue. Kpaxmain KkpaxMmana. KagecTBenHas peakuus Ha
Kkpaxmai. CBOMCTBA Kpaxmalia.
45- | 19- | VYraesozs! B numie. Kpaxman Omnpenenenne Kkpaxmasa B JIUCThSIX KUBBIX
46 | 20 pacTeHUM U , MaprapuHe.
47- | 21- | OgHOATOMHBIE CIIUPTHI. XapaKTEPUCTHKA Omnpenenenue yenbHOro Beca CIMpTa u
48 | 22 kiacca. du3nyeckre CBOMCTRA. U3MEeHeHne 00beMa IPU CMEITMBAHUH C
KadecTBeHHBIE peakIui. Bos1011. OOHapy)KeHHUe CIIMpTa M BBICIIINX
CIUpTOB B pacTBopax. KauecTBenHas
peaKiys Ha OJHOATOMHBIE CITUPTHI.
49- | 23- | benku. XapakTepucTHka Kiacca. Omnpenenenre 6EIKOB B MPOIYKTaX
50 |24 KauecTBeHHBIE peaknu. nutanud. L{BeTHbIe peakinu OeIKoB.
CpoiicTBa O€IKOB.
51- | 25- | Heopranmueckue cOeqUHEHNS HA KyXHE. KauecTBeHHbIE peaKIi Ha HOHBI HATPHS,
52 |26 Coib, coja. XJIOPUA-UOHBI, KapOOHAT-UOHBL. | uapoau3
coJiel yroiapHo# KucnoTsl. CBOMCTBa
KapOoHaTa ¥ rupoKkapOoHaTa.
53- | 27- | Heopranuueckue cOeTUHEHUS HA KyXHE. Omnpenenenne )XeCTKOCTH BOJIbI U €€
54 |28 Boma. ®usnyeckie 1 XUMHUYECKHAE yCTpaHEHHE.
cBoiicTBa. JKecTKOCTh M IPUYHHEI €€
BO3HMKHOBEHUs. CIOCOOBI YCTpaHEHMS.
55- | 29- | KonTponb kauectBa Bojbl. OlieHKa OnpeneneHne KOHLIEHTPAIMHM KUCIOPOAA,
56 |30 | 3arpsA3HEHHOCTH BOJBI. pacTtBopeHHOrO0 B Boje. Onpenenenne pH
BOJIBI.
57- | 31- | KomtouaHbie pacTBOPHI | MHUMIA. N3yuenue MosIoKa Kak SMYJIbCUH.
58 |32
59 |33 | UroroBoe 3aHsTHE TIO TEME. AHamM3 KayecTBa MpOXJIaUTeIbHBIX
HAITUTKOB.
60 |34 | UtoroBoe 3aHsATHE IO TEME. AHaJM3 KayecTBa NPOJTYKTOB MUTAHUS.
Tema 5. Xumus B 0bITy. CHHTe3 U Hccleq0BaHue cBOlCTB coequHennii. (10 yacos)
61- | 1-2 | Moromue CpecTBa ¥ YUCTSIIHNE CPEICTRA. Cemunap
62 3HAKOMCTBO C pa3HOOOpa3ueM, CBONCTBaMH,
KJIaccu(pUKaue MOOIINX W YUCTSIIIX
CPEJICTB.
63- | 3-4 | IIpaBmia 6€30MaCHOCTH CO CPEICTBAMU 3HAKOMCTBO C 00pa3IaMi XUMHUIECKIX
64 OBITOBOI XUMHUH. CPENICTB CAHUTAPUU U TUTHEHBI. V3ydyeHne
WHCTPYKITUH TI0 TPUMEHEHUIO TOKCHYHBIX
BEIIECTB ObITOBOW XMMHUU B OBITY.
65- | 5-6 | Mpuia. CocTaB, CTpOEHHE, TOTyUYEHHE. OMbUIEHHUE KUPOB; TOIy4YEHHE MbLIA.
66 CpaBHeHHE CBOICTB MbIJIa CO CBOMCTBaMHU
CTHPAIBHBIX TIOPOIIKOB.




67- | 7-8 | Jlymuctele BeuiecTa B mappomMepun, W3Bneuenne 3(pUpHBIX Macel u3

68 KOCMETHKH, MOIOIIINX CpeACTBaX. DUPHBIE | pacTUTEIbHOTO MaTepuana. [lepeunas
macina. CocTas. MSITa, €JI0BOE MacJIo.

69 |9 JymrcThie BemecTBa B maphroMepuH, [Tomydyenue CiOXHBIX 3QUPOB U3
KOCMETHKH, MOIOIIHX cpelncTBax. CI0XKHBIE | OPraHUYECKUX COSAWHEHHNA. DTHIMETaHAT
a¢upel. CocTaB, CTpOEHHUE, TIOJTYUICHHE. (3amax poma) M300yTunsTanar

(ppyxTOBBIi 3amax)
70 |10 HroroBoe 3ansTHE Kondepennus no reme: «Xumus B ObITY»
Kasennapuo - rematudyeckoe mianuposanme 10-11 kaace

No No Tema. [InanupyemMble  pe3ynbTaThl | IUIAH dakt

3aHS | B YCBOCHHSI MaTepuana

THA | Te

Me

Tema 1. Texnuka 6e30macHOCTH PadoThI B XUMHYECKOIi 1abopaTopuu. (2 yaca)

1 1 OpranuzannoHHoe 3anatue. IHCTpyKTax 1o 3HaTh OCHOBHBIE MpPaBUJIa
TEXHHUKE 0€3011aCHOCTH. 10 TEXHHUKE 0€30M1acHOCTU

B XUMHUYECKOU
1abopaTopuu.

2 2 Ilpaxmuueckoe 3anamue. TUNOBbIE IpaBUIIa 3HaTh MpaBUiIa TEXHUKH
TEXHHKH JIabopaTopHbIX padoT. [IpaBuna 0€30macHOCTH NpHU
TEXHHUKHU 0€3011aCHOCTHU MPU MPOBEICHUU MIPOBEJICHUU
WCCJIEI0BAHNM, MEIUIIMHCKUE alITEYKU IIEPBOMI UCCIIeI0OBaHUM. 3HaTh
MOMOIIIH B KAOMHETE XUMUHU. COCTaB METUITUHCKOM

anTeUKH U yMETh OKa3aTh
MEPBYIO METUITUHCKYIO
MTOMOIIIb.

Tema 2. [lpuembl oOpaiieHus ¢ 1a00paTopHbIM 000pya0oBaHneM. (4 yaca)

3 1 [Tpuemsl oOpaieHus ¢ 1a60PaTOPHBIM 3HaTh OCHOBHOE
000pyTI0BaHUEM. nmabopaTopHoe

000pyI0BaHKE U TTPUEMBI
oOpalleHus ¢ HAM.

4 2 IIpaxmuueckoe 3ansamue 3HAKOMCTBO C YMeTb paboTaTh co
1abopaTOPHBIM 000PYI0OBAHUEM U TTOCYIOM. CITIUPTOBKOM, BECaMH,
Pabora co cnupToBKO#, BecaMu, apeoMeTpaMU. | apeoMeTpaMu, MEpHOM
MepHas nocyna. IIOCYJI0M.

5 3 Knaccudukanus peakTHBOB 0 I€HCTBUIO Ha 3HaTh KJIacCUPUKALIUIO
OpraHu3M, XpaHEHUE PEaKTHBOB, 0003HAYCHNE PEaKTHBOB TI0 TPyIIaM
Ha 3TuKeTKax. OdopMieHHe BHITTOTHEHUS XpaHeHUs U UX JIeCTBUE
XUMHYECKOTO KCTIEPIMEHTA U €0 pe3yJabTaToB. | Ha OopraHu3M. [IpaBuiibHO

0(pOPMIISITH XUMUYECKHIA
HKCIIEPUMEHT.

6 4 Ilpakmuueckoe 3ansamue Pabota ¢ Pacnipenenenue no
XUMHUYECKHUMH peaktuBaMu. OpopmiieHne rpyIamM TOKCHYIHOCTH.
BBITIOJTHEHHSI OKCIIEPUMEHTA U €ro pe3yiabTatoB. | OdopmieHne paboThl.

Tema 3. KadecTBeHHBI aHAIHM3 OPraHMYeCKUX coequHeHU. O0HapyxkeHHe PYHKIIMOHAIBHBIX IPYNII

OPraHUYecKNX W HeOPraHuYecKnx coeannennii. (20 yacos)

7 1 KadecTBeHHbIl aHaTN3: HACHTHPUKALINS 1 ITonsTHE: KaYeCTBEHHBIN
oOHapy>xeHne. OCOOEHHOCTH KaueCTBEHHOTO a"anu3. Cxema npotecca
aHaJIM3a OPraHMYECKUX U HEOPTaHUIECKUX UACHTH()UKAITIH
coeauHeHuit. OOmas cxema npoiecca
UJCHTU()UKAIIH BEIECTB.




8 2 Ipaxmuueckoe 3anamue KauectBeHHbIl aHaU3 | [IpoBOIMTE KaueCTBEHHBIN
OpPraHUYECKUX W HEOPTraHMYECKUX BEIIECTB. aHaJIu3 BEILECTB.

9 3 AHanuTHYECKUE 3a]a4i IIPU UCCIIeI0BaHUHT duznyecknue KOHCTAHTHI,
BeecTB. [IpenBapuTenbHbIe NCCIETOBAHMS: CHOCOOBI UX ONPE/IEICHUSI.
YCTaHOBJICHHE arperaTHOro COCTOSIHUS, 1IBETa,
3amaxa, mpoba Ha rOpIYecTb, U3MEPEHUE
(bu3NYECKUX KOHCTAHT, MOJIEKYJISIPHON MacChl.

10 4 Ilpaxmuueckoe 3auamue I3mepenue YmeTp onpenensaTh
(bu3NYECKUX KOHCTAHT: arperaTHOro COCTOSHUA, | (U3NYECKUE KOHCTAHTHI.
I[BETa, 3amaxa, npoda Ha roprovYecTsb, U3MEPEHHE
bu3NYECKUX KOHCTAHT, MOJIEKYJISIPHON Macchl.

11 5 Omnpenenenue pacTBOPUMOCTH B BOJIE, [TonsiTHe pacCTBOPUMOCTH.
pa30aBIIEHHBIX PAaCTBOpPaX B OPraHUYECKUX
pPacTBOPUTEIISX, XJIOPOBOAOPO/IA, THAPOKCH A
HaTpUA.

12 6 Ilpakmuueckoe 3anamue VI3amepenue pH B Omnpenenenue
pacTBopax. pPacTBOPUMOCTH

pa3IMYHBIX BEIIECTB.

13 7 KauecTBeHHBIN 3JIEMEHTHBIN aHAIIN3 [ToHsiTHE: PIEMEHTHBII
COETMHEHUI. aHaus.

14 8 Ilpaxmuueckoe 3anamue OOHapyXeHUE YMeThb onpeaensiTs B
yriaepoja, BOAOPOJa, B COSAUHEHUSX. BeniectBax C, H.

15 9 KauecTBeHHBIN 3JIEMEHTHBIN aHAIIN3 [ToHsiTHE: PIEMEHTHBII
COETMHEHUI. aHaus.

16 10 | Ilpakmuueckoe 3ansimue OOHAPYKCHHUE CEPHI, YMeThb onpeaensiTs B
raJIoreHOB, a30Ta B COCTUHEHUSX. BelIeCTBax cepy,

raJIOTeHbI, a30T.

17 11 | O6napyxeHue GyHKINOHATIBHBIX IPYIIIL: [TonsTue:

CIHPTOB, AJIBACTHIOB, (PEHOTIOB, KUCIIOT, (byHKIMOHATBHAS TPYIITA.
AMHUHOB, KHCIIOT OCHOBAHUH.

18 12 | Ilpakmuueckoe 3ansimue OOHAPYKCHHE Onpenensrtob

(GYHKIIMOHATBHBIX TPYII. (GyHKIIMOHATBHBIE TPYIIITHI
KJIACCOB.

19 13 | Peaknuu BOCCTaHABIIMBAIOIIUX CaXapoOB [Tonsitue:
BOCCTaHaBJIMBAIOIINE
caxapa, CTpOE€HHE, COCTaB.

20 14 | Ilpakmuueckoe 3anamue VI3yueHue peakuuit CaoiicTBa
BOCCTaHABIIMBAIOIINX CaXapOB. BOCCTaHABIIMBAIOIINX

caxapoB

21 15 | IlomyueHue npou3BOAHBIX MPEANOIATAEMOI0O CuHTe3 OpraHn4ecKoro
OpPraHUYECKOTo COeTMHEHUS U MPOBEJCHNE COEJIMHEHUS
JIOTIOJTHUTEIIHHBIX PEAKIINH.

22 16 | Ilpakmuueckoe 3ansamue V3yuenue IIpoBoauTH cHUHTE3
B3aWMO/ICHCTBHS OPraHUIECKUX COCTUMHEHNUN OpPraHu9ecKOTO
Pa3IMYHBIX KJIACCOB C COCMHEHUSMH cepedpa. | MPOM3BOJHOIO cepedpa.

23 17 | IlomyuyeHue NpoU3BOAHBIX MPEANOIAraeMOI0 CuHTe3 OpraHn4ecKoro

OpTaHU4Y€CKOIro COCAMHCHUA U IPOBCACHUC
HOHOHHHTGHBHBD(peaKHHﬁ.

COCAMHCHUA




24 18 | Ilpakmuueckoe 3ansamue V3yueHue [IpoBOoauTH CHHTES
B3aMMOJICHCTBYS OPraHUYECKUX COCTUHEHUI OpraHUYECcKOro
Pa3JIMYHBIX KJIACCOB C COCAMHEHUSMHU XKele3a MIPOM3BOIHOTO XKeJe3a
(11). (1)

25 19 | UroroBoe 3ansTue no Teme: PacnoznaBanue CocTaBuTh cCXEMY
HEU3BECTHOTO OPTaHUYECKOTO BEIIECTRA. pacrno3HaBaHUs

OpPraHu4ecKOro
COEIMHEHUS, IPOBECTH
aHanmn3, opOPMHUTH
pabory.

26 20 | Urorosoe 3ansTue no Teme: PacoznaBanue CocTaBuTh cXEMY
HEU3BECTHOTO HEOPraHUYECKOIO BEUIECTBA. pacrno3HaBaHUs

HEOPTraHUYECKOTO
COEIMHEHUS, IPOBECTH
aHanu3, opOPMHUTH
pabory.

Tema 4. Xumust :xu3un. CHHTE3 M HCCJIE0BAHKE CBOICTB coeqnHeHuii. (34 yaca).

27 1 Xumus u nutanue. CeMuHap. 3HaTh KaueCTBEHHBIN
cocrtaB nuuiy. [Tonsitue —
3JI0POBOE NMUTAHHE.

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

29 3 BurtamMuHbl B MpOayKTax MUTAHHUSL. CocraB BUTAMUHOB,
KJIacCU(UKALUS, JICHCTBHC
HA OPTraHu3M.

30 4 | Illpakmuueckoe 3anamue OnpenencHne OmnpenensiTe BUTAMHUHEI B
BUTaMUHOB: A B nojcoiaHeyHom macie, C B OPOAYKTaX MUTAHUS.
10104HOM coke u D B priObeM xupe uiun
KYPUHOM >KEJTKE.

31 3) [TpupoHbIE CTUMYIIATOPHI. Cocras, K1accupHUKAIHIO,

JICHICTBUE HA OPTaHH3M.

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

kodenna. KauecTBeHHas peakius Ha KOQEHH. Ka4yeCTBEHHbIE peaKIuH Ha
Ko(eunH.

33 7 Opranndeckue KucioTel. CBOHCTBA, CTPOCHUE, OcCHOBHBIE CBOICTBA

MOJTy9YEHHE. OpPraHUYeCKHUX KHUCIIOT,
COCTaB, CTPOCHHE,
KJIacCU(DUKAIIHIO.

34 8 llpakxmuueckoe 3ansimue Ilonydyenue u YmeTh nony4dars

U3y4eHHE CBOMCTB YKCYCHOM KHCIIOTHI. YKCYCHYIO KHCIIOTY
XUMHYECKHM ITyTeM, 3HATh
CBOMCTBA KaK KJjacca.

35 9 Opraanyeckue KHCI0ThL. KucioTer [ToHsATHE O KOHCEPBAHTAX.
KOHCEPBAHTHI. Knaccuguxkarus.

36 10 | Ilpakmuueckoe 3anamue VI3ydeHne CBOHCTB CBoiicTBa MypaBbHHOM
MYpPaBbHHOI KHCIIOTHI. KHCJIOTHI KaK

XUMHYECKOTO COSTMHEHHUSI
U KaK KOHCEpBAHTA.
37 11 | Oprannyeckuie KUCIOTHI B THIIIE. 3HaTb OCHOBHBIE KJIACCBI

OpPraHUYECKUX KHCJIIOT,
HaxO0XJICHUE ux B
IIPOJTYKTaxX MUTAHUS.




38 12 | Ilpakmuyeckoe 3auamue [Tonyuenue | CuHTE3 U BBIICJIICHHE
1IABEJICBO, MOJIOYHOM M KHUCJIOTHI. M3ydeHue | OpraHM4ecKux KUCIOT.
MX CBOWCTB.

39 13 | YrneBonpl. CocTaB, CTpoeHUE, CBOMCTBA. 3HaTh CTpOEHHUE, COCTAB,
['mroko3a, caxaposa. KJ1accu(puKaIuio

YTJIEBOJIOB.

40 14 | Ilpakmuueckoe 3ansamue OOHAPYKCHHE OOHapYKUTH HATUYHE
roKo3sl B nuuie. [lonydyenue caxapa u3 TJIFOKO3BI B MTUIIEBBIX
cBekJibl. CBOMCTBA caxapo3bl. npoaykrax. Crtaauu

MIPOM3BOJICTBA caxapa U3
caxapHOM CBEKJIbl. 3HATH
CBOIICTBa caxapo3bl.

41 15 | YrneBons! B iumie. MosouHbIi caxap. MHoroo6pa3ue caxapoB B
IpUpOJIE.

42 16 | Ilpakmuyeckoe 3ansimue ONBITBH C MOJIOYHBIM 3HaTh pa3ianyus CBOICTB
caxapom. MOJIOYHOT'O caxapa H

€axapo3sl € TIIOKO30H.

43 17 | YraeBonsl. CTpoeHue, CBOMCTBA, OTyUEHUE. Crpoenue
Kpaxmaui. MOJIMCaxapuI0B, CBOMCTBA

U TIOJTyYEHHE.

44 18 | Ilpakmuueckoe 3ansmue [lonydenue naToKu u YMeTb NpoBOAUTH
TJIIOKO3BI U3 KpaxMana. KauecTBeHHast peakiusi | Ka4eCTBEHHBIE PEaKIMK Ha
Ha KpaxMmai. CBoiicTBa Kpaxmara. nonucaxapu. [Tokazats u

OOBSICHATH CBOMCTBA
Kpaxmala Kak
MIPEJCTaBUTEIIS
MOJINCAXapUIOB.

45 19 | YrueBons! B ume. Kpaxman Ponp xpaxmaia kak
MUIIEBOTO MPOJYKTA.

46 20 | Ilpakmuueckoe 3anamue OnpenencHue Metoauky onpeaeneHus u
Kpaxmalia B JINCThSX JKUBBIX PACTEHUN U MIPOBEJICHUE OIBITOB IO
MaprapmuHe. OTIPENIeICHUIO Kpaxmalia.

47 21 | OnHOATOMHBIE CIIUPTHI. XapaKTepUCTUKA 3HaTh XapaKkTEpUCTUKY
kiacca. du3nyeckue cBocTBa. KauecTBeHHBIE | KJlacca, CBOICTBa
peaxIuu. CIHPTOB.

48 22 | Ilpakmuueckoe 3anamue OnpenencHne Metoauky onpeaeneHus,
yJIeIIbHOTO Beca CUPTA U U3MEHEHUE 0O0bemMa OTIpeNieNATh yJeNbHBINA BeC
IpY CMEIIBaHUU ¢ BOJoH. OOHapyx)eHne CHHpTa, KaYeCTBEHHBIE
CIMPTa U BBICUIMX CIIUPTOB B paCTBOPAX. pEaKIuy Ha CIIUPTHI.
KavecTBenHast peakiust Ha OJHOATOMHBIE
CIHPTHIL.

49 23 | benku. XapakTtepuctuka kinacca. KauectBeHHble | XapakTepHCTHKA Kiacca.
peaxkuuu. KauecTBeHHbIE peaknyu.

3HavyeHue OenKoB IS
’KM3HEHHBIX TPOIIECCOB.

50 24 | IIpakmuueckoe 3ausmue Onpenenenue 6eakoB B | Onpenenste OenKu B
NPOAYKTax MuTaHus. L{BeTHBIE peakiuy OSIKOB. | TMPOIYKTaX MUTAHWUS.
CBoiicTBa 6EITKOB.

51 25 | Heopranndeckue coequHeHus Ha KyxHe. Coub, 3HaTh HEOPTraHUYECKHE

coaa.

COCAMHCHUA
HCIIOJIB3YEMbIC HAa KYXHC,
ONpCACIIATh KJIaCcC
BCIICCTB.




52 26 | IIpakxmuueckoe 3ausmue KauecTBeHHBIC [TpoBoaKTH OMpeeNeHue,
peaKuy Ha HOHBI HATPUs, XJIOPUA-UOHBI, 3HATh KAYECTBEHHbBIE
KapOOHAT-MOHBL. [ UAPOIN3 cosielt yroibHOM peaKy Ha UOHBL.
kucyoTel. CBOICTBA KapOOHATa U
rUJIpoKapOoHara.

53 27 | Heopranumueckue coeMHEHHS Ha KyxHe. Bona. XapakTepucTuKa BOJIbI
Du3nYECKue 1 XUMHUYECKHE CBOMCTBA. KaK HEOPraHU4ECKOT O
KecTkoCTh ¥ IPUUKHBI €€ BOZHUKHOBEHUSI. COEJIMHEHUSI, )KECTKOCTh
CriocoOsl ycTpaHeHHUS. BO/bI. OOBSICHATH

MIPOUCXOXKICHUE
JKECTKOCTH BOJIBI.

54 28 | Ilpakmuuecxoe 3ausamue OnpeaecieHue Meroauka onpeneneHue

YKECTKOCTHU BOJIBI M €€ yCTPaHEHHE. JKECTKOCTH BOBI
71a00paTOPHBIM CITOCOOOM
Y C TIOMOIIIBIO
KOMITBIOTEPHBIX
TEXHOJIOTHIA.

55 29 | KonTponb kadecTBa Bobl. OlieHKa KauectBo BOIHI,
3arpsI3HEHHOCTYU BOJIBI. napameTtpsl, ITK.

56 30 | Ilpakxmuueckoe 3anamue OnpeneacHue Metonuku onpeaeacHus.
KOHIIEHTPAIIUU KUCJIOPOa, PACTBOPSHHOTO B
Bozie. Onpenenenue pH BojbI.

S7 31 | KosutonaHble pacTBOPHI W MUIIA. [TonsiTHE O KOJTOMIHBIX

pacTtBopax. YMeTb
paccka3bIBaTh O
KOJUIOMJIHBIX PacTBOpax B
MMOBCEIHEBHOW JKU3HU.

58 32 | Illpakmuueckoe sansamue N3yuenune moioka kak | OOBICHATh, MOYEMY
IMYJIBCUH. MOJIOKO OTHOCHTCS K

AMYJIBCHSIM.

59 | 33 | Ilpakmuueckoe umozogoe 3ansimue TO TEME. [TpoBouTH aHaNMH3

AHanu3 KayecTBa MPOXJIaIUTENbHBIX HATUTKOB. | MPOXJIATUTENbHBIX
HAITUTKOB.

60 34 | Ilpakxmuueckoe umozogoe 3ausimue TO TEME. [TpoBoawTH aHaTH3
AHann3 KayecTBa MPOJIyKTOB MUTAHUS. MPOJYKTOB MUTAHUSI.

Tema 5. Xumus B ObiTy. CHHTE3 M HccieJoBaHHe CBOICTB coequHennii. (11 yacoB)

61 1 Motrouue cpecTBa U YUCTAILLME CPEICTBA. YmeTh knaccuuImupoBarth
3HaKOMCTBO C pa3HOOOpa3ueM, CBOMCTBAMH, MOIOIIME U YUCTSIINE
KJaccu(pUKalueld MOIOIIUX U YHCTAIIUX CpEeJICTBA IO COCTAaBY.
cpencts. CemuHap.

62 2 Motouue cpecTBa U YUCTALIUE CPENICTBA. YmeTh knaccuumupoBarth
3HaAKOMCTBO C pa3HOOOpa3ueM, CBOWCTBaMH, MOIOIIME U YUCTSIINE
KJaccu(pUKaluend MOIOIIUX U YHCTAIIUX CpeJICTBa IO COCTaBY.
cpenct. CemuHap.

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

CO Cpe/IcTBaMU OBITOBOMA
XUMUH.

64 4 Ipaxmuyeckoe 3ansamue 3HAKOMCTBO C YMeTh M0 UHCTPYKITUU
o0Opa3iaMu XUMHYECKUX CPEJICTB CAHUTAPUU U OTIPE/ICIIATH CTCTICHD
rurvensl. 3ydueHne nHCTPYKIUH 1O OTIACHOCTH BEIIeCTBA U
MIPAMECHECHHUIO TOKCHUYHBIX BEIIECTB OBITOBOM MIPUMEHSITH aJICKBaTHBIC
XUMUH B OBITY. MepbI 0 OE30MACHOCTH.

65 5 Mpsuta. CocrtaB, CTpOCHHE, MTOTyUYEHHUE. 3HaTh COCTaB, CTPOCHHUE U




HOJIy‘-ICHI/IC MBbLJIaA.
Knaccudukanmro.

66 6 | Ilpakmuyeckoe 3anamue OMBUICHUE KUPOB; Metoarka noay4eHus
noxy4denue Mpuia. CpaBHEHHE CBOWCTB MbUIA CO | MbLIA U3 JKHPOB.
CBOMCTBaMH CTHPAIbHBIX TTOPOIIKOB.

67 7 JymrcTeie BenecTBa B maproMepuH, 3HaTh COCTaB IYIIMCTHIX
KOCMETHKH, MOIOIIHNX Cpe/ICTBaX. DPUpPHBIC BEIIECTB MapproMepu,
macia. CocTas. KOCMETHKH.

68 8 Ilpakmuueckoe 3anamue VI3BnedeHue 3pupHbIX | YMETh U3BJICKATh
MaceJ U3 pacTUTENbHOro MaTepuana. [lepeynas | QymmcTobie BelecTBa U3

MsITa, €JIOBOE MacIIo. pacTUTEILHOTO
MarepHaa.
69 9 JymrcTeie BemecTBa B maphroMepuH, YMeTb CHHTE3UPOBAThH
KOCMETHKH, MOIOIIUX cpencTBax. ClIoKHbIE CJIOXHBIC Y(PUPEI.

a¢upsl. CocTaB, CTpOEHUE, MOTYUCHHE.
Ipakmuueckoe 3anamue 1lorydyeHne CIOXKHBIX
3(UpOB U3 OPraHUYECKUX COCTUHEHUI.
OtunmMeranar (3amax poma) M3o0yruistanar
(¢pyxTOBBIN 3amax)

70 10 | UroroBoe 3aHsTHE YMeTh rpaMOTHO U3JaraTh
Kondepenmms no reme: «Xumus B ObITY» CBOM MBICJIH,
apryMEHTHPOBATh CBOIO
TOYKY 3pEHUS, COCTABIIATh
Ipe3eHTaIHH.
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