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ITosicHuTEABLHAA 3alICKA

PaGouas nporpamma Kypca BHEYpOUHOH 1€ATENbHOCTH «S1 IKOXMMHMK» pa3padboTaHa B COOTBETCTBUHU:

-c 3akoHOM Poccuiickoit @eneparn «O6 obpazoBanuu B Poccuiickoit ®enepamnn» ot 29.12.2012 r.
Ne 273-03;

-COOTBETCTBYeT TpeboBanusiM @DenepanbHOr0 TOCYyAapCTBEHHOIO0 00pa3oBaTEeNbHOTO CTaHAAapTa
OCHOBHOTO 0o0mIero obpasoBanus (mpukaz MunuctepcTBa oOpasoBanus u Hayku PO ot 17 mgexabps 2010
rona Ne 1897);

— B cootBeTcTBUU ¢ Pacnopsokennem Munuctepersa [Ipocsemienuss PO ot 12 suBaps 2021 3a Ne P-6
«O0 yTBEpXKICHHUH METOAMYECKHX pPEKOMEHIAlWid MO0 CO3JaHui0 H  (YHKIMOHUPOBAHHUIO B
0011e00pa30BaTEIbHBIX OPTraHU3AIMAX, PACIIONOKEHHBIX B CEIBCKOM MECTHOCTH M MalbIX TOpOJaXx,
IIEHTPOB O0Opa30BaHMsl €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKON HaIpaBICHHOCTE» M peanu3aiuu
00pa3oBaTEeNBHBIX MPOTPAMM €CTECTBEHHO-HAYYHONW M TEXHOJOTHYECKOW HANpaBICHHOCTH O XHMHUHU C
UCIONIb30BaHnEM o0opynoBanus Touka pocTa.

XuUMHUYECKHe 3HAHHUA HEOOXOAMMBI Ka)KJOMY YEIOBEKY, OHH OIPEIENISIOT paldOHAIbHOE IOBEIACHUE
YeJI0BeKa B OKpY’KaloIIeH cpeje, MOBCEIHEBHOW JKM3HHU, TAE C KaXKIBIM T'OJOM BO3pAcTaeT PoOjb OCPEeKHOTO
OTHOIICHUSI YEJIOBEKa K CBOEMY 3/I0POBBIO, 3JI0POBBIO OKPYXKAIOIIUX, Mpupoze. JaHHBI Kypc pa3BUBaeT
MHTEpEC K XMMHUH, aHAJUTUYECKHE CIHOCOOHOCTH YYAIIUXCs, pacIIUpsieT WX Kpyro3op, GOpMHpYyeT Hay4dHOE
MHUPOBO33pEHHUE.

JlaHHBI KypC HAIpaBleH Ha YAOBJICTBOPEHHE TO3HABATEIBHBIX MHTEpEcOB ydammxcs. Kypc mo3Bomut
ydamyMmcesa paciiupuTb CBOM 3HAHMA B XMMHWU Ha YPOBHE, HE Tpe6y10meM CHCHHaHbHOﬁ IOATOTOBKH IIO
npeaMeTy. VYuenuku HpI/IO6pCTYT IMMPAKTUYCCKUEC YMCHUS U HABLIKH, HCO6XO)II/IMI>IC B JXU3HHU HC TOJIbBKO XUMHKY,
HO U Ka)XJIOMY YEJIOBEKY.

Conepxxanne Kypca 3HAKOMUT YYaIIMXCS C MHPOM OBITOBOM XHMHUH, C XapaKTEPUCTHKOH BEIIECTB,
OKpY’KaloOIUX HAaC B OBITY, MpaBMWIaMH O€30TIACHOTO OOparieHus C BelecTBaMu ObITOBOM XxuMuu. Kpome Toro
JAHHBIA KypC BHEYPOUYHOH NESATEIBHOCTH MPEAyCMATPHUBAET SKOJIOTHYECKYIO HAMPABICHHOCTh XHUMHUYECKOTO
o0pazoBaHus, NMPeTyCMaTPUBACT O3HAKOMIICHHE YYAITHXCS ¢ XUMUYECKHMHU aCIIeKTaMU COBPEMEHHOM IKOJIOTHH
Y SKOJIOTUYECKUX MPOOIIEM.

[IpakTdeckasi HaNPaBICHHOCTh TEM JIeNIAeT JAHHBIAH KypCc OY€Hb aKTYaJIbHBIM, TIO3BOJISIET PACHIUPHUTH U
yIiayOuTh MPAKTUYECKOE MPUMEHEHHE MOJMYyUYEHHBIX YYaIUMHCS TEOPeTHYECKHX 3HaHui mo xumuu. Kypce
OPHUCHTUPOBAH Ha pa3BUTHUC JIF0003HATEIFHOCTH U HHTEpPECa K XHWMHUH, HAa COBCPIICHCTBOBAHHC YMCHI/Iﬁ
ydamuxcs 00pamaTbes ¢ BEIIECTBAMH, BCTPEUAIOIIUMUCS B OBITY.

PaGouas mporpamma Kypca BHEYPOUHOH AEATETBHOCTH «S1 IKOXMMHMK» MpeTHAa3HaYCHA AJIsl yHauuxcs 8-
9 kJ1accoB OCHOBHOM HIKOJIBI M paccuuTaHa Ha 34 daca B roa. [IpomomkurensHOCTh 3aHATUS — 40 MUHYT.

Heap u3yyeHuss Kypca BHEYpOUHOU AesITeTbHOCTH "S SKOXMMUK" - CO3/MaHNE YCIOBHU TSI CBOOOIHOTO
pPa3sBUTHS [O3HABATEIBHBIX W COLMAIBHBIX TOTPEOHOCTEH, pPACHIMPEHUE Yy Y4YalMXCs NPEACTaBICHUH 00
OKpY’KalolleM Mupe, MpoOyXKIeHHe WHTEepeca K HM3YyYCHHIO XUMHH, OOECIeueHHe Pa3BUTHA M peallu3alliu
JMYHOCTHOTO TBOPYECKOTO MOTCHIIAIIA YYAIIIHXCSL.

3anaum kypca:

e (opMupoBaHHE Y OOYYAIOIIUXCS IETOCTHOTO MPEACTABICHUS O MUPE M POJIM XMMHUU B CO3aHUU
COBPEMEHHOM €CTECTBEHHOHAYyYHOM KAapTUHBI MUPA; YMEHHSI OOBACHATH OOBEKTHI U IPOLIECCHI
OKpYKarollleu NEeUCTBUTEIBHOCTH — MPUPOJHOM, COLMATIBHOM, KYJIbTYPHOU, TEXHUUYECKON CPENbL,
UCHOJIB3YS JI TOr0 XMMHUYECKHUE 3HAHNUS;

e oOoraiieHue MO3HABATEIBHOIO U SMOIIMOHAIBHO-CMBICIOBOTO JIMYHOTO OMBITA BOCHPUSITUS XUMUU
MyTeM pacIIUpeHHus 3HAHUW, BBIXOIANIMX 32 pPaMKH 00s3aTeNbHON y4eOHOW MpOrpaMMBl;
pacummpeHne 3HaHUH yJanxcsi O IPUMEHEHUHN BEIIECTB B OBITY M Mepax 0€301macHoro oOpameHus ¢
HUMU;

e npuoOpereHHe 00YyYaIOUMMHUCS ONbITa Pa3HOOOPa3HON AEATENbHOCTH, TTO3HAHUS M CaMOIIO3HAHMS,
KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), HMMEIOIIUX YHUBEPCAIbHOE 3HAu€HUe s
Pa3IUYHBIX BHJIOB JCSATCILHOCTH: PEIICHHsI MpOOIeM, MPUHATHS PEIICHWH, MOWCKA, aHalu3a U
00paboTKku MH(pOpMAIUH, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUMN, COTPYIHHYECTBA, B
IMOBCEIHEBHOM JKU3HU;

® OBJAJICHWE YMEHUSIMHU HAOIIOIaTh XUMUYECKHUE SIBIICHUS B IOBCEAHEBHOMN KH3HMU;

® DPa3BHUTHE NIO3HABATEIHLHBIX HHTEPECOB M HHTEIUIEKTYAIBHBIX CIIOCOOHOCTEW B MpoIiecce MPOBEICHUS
XUMHUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIBHOTO MPUOOpETeHUs] 3HAHUW B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMUA TOTPEOHOCTSIMU;



e BOCIUTaHHE OTHOIICHHWA K XUMUU KaK K OJHOMY M3 (PyHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY 00I[e4eNI0OBEYeCKON KyIbTYPBhI;

¢ [PUMCHCHHUC TIOJTYYCHHBIX 3HAHUUA U YMGHI/Iﬁ JJIA 6630HaCHOFO HUCITIOJBb30BaAHUA BCHICCTB H
MaTepHuagoB B OBITY, CEIbCKOM XO34WCTBE M Ha MPOU3BOJCTBE, PEHICHMS MPAKTUYECKUX 33734 B
HOBCGIIHGBHOﬁ JKU3HH, NOPCAYyNPCIKACHUA HBHGHHﬁ, HAaHOCAIIUX BpPCA 3A0POBbBIO YCJIIOBCKA U
OKpY>Kalolleu cpene.

®opmbl 00yUueHHUS:

] KOJUIEeKTUBHBIE (JIEKIHs, Oecena, TMCKyCcCusi, 0ObSICHEHUE);

"] rpynmoBkle (00CykIeHNe MPOOIEMBI B TPYIIaX, pelieHNe 3aIaHui B Tapax);
| MHAMBUAYaNbHBIC (MHANBUAYAIbHAS KOHCYJIBTAIUS, TECTUPOBAHHE);

"] mpakTUKyMBI (IPOBEIEHNE MTPAKTUIECKUX padoT).

Cpok peanu3zanyi mporpaMmmsl — 1 To/I.
KonnyecTBo yueOHBIX 4acoB, HA KOTOPBIE pacCYMTaHa MporpaMma:

8-9 xmacc| Bceero
KonnyecTBo yueOHBIX HEACTH 34 34
KonndaecTBo wacoB B HeIEIIO 1 u/Hen -
KoanuecTBO 4acoB B roj 34 34

IInanupyembie pe3yabTaThl 0CBOCHHSI Kypca BHEYPOYHOI 1esiTeIbHOCTH

JInuHOCTHBIE pe3y/bTAThI:

'] c(OpMHUPOBAHHOCTh IMO3HABATEIbHBIX HMHTEPECOB, MHTEIICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEMH
yUYalmxcs;

] caMOCTOSITENIbHOCTD B MPHOOPETEHNUH HOBBIX 3HAHUH U MPAKTUUYECKUX YMEHUMH;

'] MoTuBanus 00pa30BATEIbHON JEATEIHHOCTH IIKOJBHUKOB Ha OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO
MOJIX0/13;

MeTanpeameTHbie:

Pecynamusnvie YV/I:

| caMOCTOsATENHHO (OPMYITUPOBATH TEMY U LIEJIH;

"] cOCTaBIIATH IJIAH peUIeHus1 y4eOHON MPOOIEeMbl COBMECTHO C yUUTEIIEM;

"] paboTaTh MO TUIaHy, CBEPSISl CBOM JICHCTBUS C LIENbI0, KOPPEKTUPOBATH CBOIO JIESITEIBHOCTD;

'] B nuanore ¢ y4yurTeseM BbIpa0aTbiBaTh KPUTEPUM OLIEHKH M ONPEENATh CTENEHb YCHEIIHOCTH CBOEH
paboThl U pabOTHI APYTUX B COOTBETCTBUU C 3TUMU KPUTEPUSIMHU.

Iloznasamenvuvie YVJ/I:

| mepepabaTeIBaTh M MpeoOpa3oBbIBaTh MHPOPMALUIO U3 OAHOM (OpMBI B IPYIyIO (COCTaBIATH IUIAH,
TabNInILy, CXeMy);

"] OCyIIECTBIATH aHAIN3 U CUHTE3;

"] ycTaHaBIUBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3H,

[J CTpOUTH pacCyXICHUS,

Kommynuxamuenvie YYJ/I:

"] BBICKa3bIBaTh U 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS;

] chaymaTh W CHBIIIATh JIPYTHX, MBITaTbCAd MNPUHUMATh MHYIO TOYKY 3pEHHUs, OBITh TOTOBBIM
KOPPEKTUPOBATH CBOIO TOUKY 3PEHUS;

] nmokjanpiBaTh O pe3yjbTaTax CBOETO HCCIIEJOBAHMS, Y4acTBOBAaTh B JMCKYCCHHU, KPaTKO U TOYHO
OTBEYaTh Ha BOMPOCHI, UCTIOIH30BATh CIIPABOYHYIO JTUTEPATYPy U APYTHUE HCTOYHUKH WH(POPMAIIUH;

] TOTOBapUBATHCS M MMPUXOAUTH K O0IIIEMY PEIICHHIO B COBMECTHOM JESITETbHOCTH;

(] 3amaBaTh BOIPOCHIL.

IIpeamMeTHBbIe pe3ynbTaThl OCBOSHHS yUeOHOTO Kypca:

1. B nosnasamenvroti cghepe:

] naBaTh onpeAeNeHNs U3yUYSCHHbBIX TTOHATHIA;

"] onMCHIBATh IEMOHCTPALIMOHHBIE U CAMOCTOSTENBHO MPOBEICHHBIE XUMHUYECKHE IKCIIEPUMEHTBI;

] onmMChIBaTh U pa3inyaTh U3yYeHHbIC BEIIECTBA, IPUMEHSEMbIEC B TOBCEIHEBHOM KU3HU;

] nenaTth BBIBOJBI U YMO3AKIIOUSHHS U3 HAOIIOICHUM;

] 6e3omacHO oOpamaTbcs BeUECTBAMH, TPUMEHSIEMbBIMH B IIOBCEAHEBHOM JKU3HH.



2. B yeHHocmHo - opuenmayuoHHol cgepe: aHANN3UPOBATH M OLICHUBATh MOCIEACTBUS I OKpY Karouen
cpeabl OBITOBOM M MTPOM3BOJICTBECHHOW JCATEIIEHOCTH YEIIOBEKA, CBA3aHHOMN C MEpepadOTKOM BEIIECTB.

3. B mpyoosoii cghepe. IPOBOANTH XUMHUUECKUNA IKCIIEPUMEHT.

4. B cghepe bezonacnocmu dcusnedesimenbHoCmu. OKa3blBaTh MEPBYIO MOMOIIb TIPH OTPABICHHUSX, 0KOTaX
U IPyTUX TPaBMaX, CBA3aHHBIX C BEIIECTBAMH H JJA00PATOPHBIM 000PYIOBaHUEM.

OcHOBHBIE cpeicTBAa O0YUYCHHUS:

"] 3JIeKTpOHHBIE YUeOHBIE TTOCOOHS;

| TeOpeTHYECKHE MaTepHAJIbl B JICKTPOHHOM U IIEYaTHOM (opmare;

"] BUIeOpUIbMBI, aHUMalUH, poTorpaduu, TaOIUIIbI, CXEMBI B AJIEKTPOHHOM (hopMarte;

DOpMBI KOHTPOJIA:

(] TeKyUIMil KOHTpOJb (OLEHKAa aKTUBHOCTH TMpU OOCYXIEHUH MNPOOJIEMHBIX BOIPOCOB,
PE3yJIbTATOB BBHIIOJIHEHNUS JTOMAIIHUX 33aHUN);

| TeMaTU4ECKUI KOHTPOJIb (OLIEHKA PE3YJIbTaTOB TEMATHUECKOIO TECTUPOBAHMUS);

| NITOTOBBIA KOHTPOJIb (OLICHKA Pe3yIbTaTOB BHIMOIHEHUS pa3anuHbIX BapuanToB KIIMoB).

Y4yeOHO-TeMAaTHYEeCKUH JIAH

Ne i/ Hassanue KomuuectBo ua-
COB
1 Beenenne 1
2 XUMHAS TUIIN 12
3 XUMUS Ha KyXHE 3
4 XUMHUS B JOMAaIIHEH alTeuke 4
5 XUMUA U KOCMETHYECKHUE CPEJICTBA 4
6 XuMmus B ObITY 4
7 XUMHS B CEIILCKOM XO3SMCTBE 2
8 XUMHS 1 DKOJIOTHS 4
Hroro 34

Coaepixkanue Kypca BHEYPOYHOI 1eSITeIbHOCTH

Tema 1. BBenenue. (1 1)

XuMus 10JIe3Ha WIK BpeHa. XUMUs — HayKa O BelllecTBax. BemecTBa BOKpyT Hac.

ITostb3a XuMuUM 715 pa3BUTHSI HAYKH, IPOMBILUIEHHOCTH, )KOHOMUKH CTPaHbI

Tema 2. Xumus nuiuu (12 v)

OO011as XapakTepUCTHKA MPOJYKTOB ITUTAHUS.

XVUMUYECKUE DBJIEMEHTHl, BXOJSIIME B COCTAaB NUTATEIbHBIX BEIIECTB M HMX poib. (OCHOBHbBIE
KOMIIOHEHTBI MUIIN: KUPBI, OEIKH, yIIeBOAbl, BATAMUHBI, coJiu. Pacrio3HaBaHue O€NKoB.

OcHOBHbBIE UCTOYHHUKY MUILEBBIX MUTATEIbHBIX BELECTB.

benku, 3HaueHNe U NPUMEHEHNE. beNKu pacTUTENBHOTO U )KUBOTHOT'O IIPOUCXOXKICHNUS.

VYrieBonsl, 3HaueHHE U npuMeHeHue. [IpocTbie u coxHbIe yraeBoabl. OCHOBHBIE

WUCTOYHUKHU YTJIEBOJOB.

Kupsl, 3HaueHne u npuMmeHeHue. JKuBoTHble xupbl. VMcnonabs3oBanue xupoB. OCHOBHBIE MCTOYHUKU
KHUPOB.

KanopuitHocTh (3HepreTHueckas LEHHOCTb) MHUIIEBBIX MPOAYKTOB. BBICOKO- M HH3KOKaNIOpHIHbBIE
IIPOLYKTBI TUTAHMSL.

DHepreTuyeckas IIEHHOCTh IHEBHOT'O palioHa yenoBeka. CocTaB JHEBHOIO pallMoOHa.

CytouHas 032, (pu3nonornyeckas pojib, peakliyus OpraHu3Ma Ha HeJJOCTaTOK U Mepen30bITOK BEILIECTB.
HanmenoBanue npoayKTOB C BBICOKMM COJIEPKAHUEM BUTAMHHOB.

Hatpuii, kanuii, kaneiuit hochop MATkuii, xkemneszo, oa, PTop, ceneH, HUHK. Peakmus opranusma Ha
HEJ0CTaTOK U MEepPEeN30bITOK BEIIECTB

Hctopus mnosiBneHust HanutTka 4das. CoctaB 4yas: TyOmibHbBIE BellecTBa, KodeuH, 3pupHble Macia,
ButamMuHbl. CBoiicTBa vas. [I[pumeHenue vas.

OkcniepumeHT Ne 1. «3yuenue CTpyKTypsl 3aBapKu».

OxcnepuMeHT Ne 2. «3yueHune opraHoaenTUYECKUX CBOMCTB Yasi pa3HbIX cOpTOB» UMIICH U CyXapHKH.
Nx cocras. [Ipoaykrsl ceteit 6picTporo nutanus (pact-pyno). Caxap. Konders.



Caxapublil nuabert. ['enHO-MoupuIMpoBanHble PoayKThl 1 ['MO. OnacHoCTh 4acToro

ynotpebiieHue mpoaykToB dact-dynaa.

Yurnce! u cyxapuku. Mx cocras. [Ipoaykrsl ceteit 6picTporo nutanus (pacr-gpynos). Caxap.

Kondetsr. Caxapupiii quaber. I'enHo-MomuduuupoBanHsie nmpoayktel 1 ['MO. OmacHOCTh 4acToro
ynotpebieHue npoaykToB (act-pyna.

["a3upoBaHHbIe HANUTKU. VX cocTaB U BiIMsHUE Ha opraHu3M uenoseka. Cocras

ra3supoBaHHBIX HANUTKOB. KpacuTenu nu KOHCEpBaHThI B HAITUTKAX.

[Tpaktudeckue padotel: «OOHapykeHHe OENKOB B MPOMYKTaxX MUTaHUsD», «OOHapyKeHHE KpaxMmana B
npoAyKTax NuTaHusy», «OOHapyXeHHe >XUPOB B MPOIYKTaxX NHMTaHUs», «Pacyer numeBold LEHHOCTH
npoaykra», «Ckonbko B si0si0ke BuUTamMuHa Cy», «llpuroroBneHue mopomika M3 KypUHOM CKOPIYIBI U
JICHCTBUE HAa HEro COJITHOM KUCIOTOW», «M3ydeHue CTpyKTypbl M CBOMCTB 4Yas», «M3ydeHue cocrasa
NPOAYKTOB THUTAaHUS (IO OTHKETKaM) pacmu@poBKa KoOJa THIIEBHIX J00aBOK, WX 3HAUYCHHEY,
«HMcnonp3oBaHKe Ta3UPOBaHHBIX HAITUTKOB B OBITOBBIX LIETISAX».

Tema 3. Xumus Ha kyxHe (3 4)

XVMMHYECKUE BEIIECTBA, BCTpevaromuecss Ha KyxHe. [loBapeHHast conb, ee 3HA4eHHME [UIsl OpraHu3Ma
YEJI0BEKa.

VYkcycHast KUCJIOTa — OpraHuyecKas Kuciaora. [InmeBon ykcyc, ykcycHast 3CCEHLU.

Pu3nyecKre 1 XUMAYECKHE CBOMCTBA YKCYCHOW KUCIIOTBI, €€ TPUMEHEHHE.

Meps! IpeoCTOPOKHOCTH IPU PabOTE C YKCYCHON KUCIIOTOM, IepBast MOMOILb IPU OXKOrax.

CocraB u (u3HyecKre CBOWCTBA NMHUTHEBOW COJBI. MICTOpPHUS MPOM3BOJACTBA NMHUTHEBOW. XHUMHUYECKHE
cBOMCTBa ruipokapooHara Hatpus. [IpaBuna xpaHeHus.

IIpuMeHeHne MUTBEBOM COMBI B KOHIUTEPCKOM Jelle, MEAUIUHE, B KAUECTBE YUCTSAILEIO CPEACTBA, IS
CHW)KEHHUS KECTKOCTU BOJIBI

[TpakTueckue paboThl: OnpeneneHue 3arps3HEHHOCTH IMOBapeHHOW conu», «M3yueHue CBONCTB
YKCYCHOM KHCIIOThI», «I3ydueHne CBOMCTB NUILEBOU COIBDY.

Tema 4. Xummusi B 1oMaliHel anteuke (4 4)

Xumus B MeaunuHe. Knaccudukanus 1ekapcTBEHHBIX ITpenaparoB. JloMalliHss anTedka.

Hcropust otkpeitus. Ileprunpoins. @uznueckue, XUMUYECKUE CBOMCTBA.

[lepmanranat kanusi.

HcTopusi OTKpBITUS U CBOWCTBa NepMaHranara kanus. [IpuMeHeHue mepmaHraHatra kKanus B OBITY,
Meaunuse. [IpaBuna xpanenus. Mepsl epBoi IOMOIIM IPU OTPABJICHUN KOHLEHTPUPOBAHHBIM PaCTBOPOM
nepmanranara Kaus. I[lepokcun Bogopona. Mo,

[TpakTuueckue pabothl: «Pa3nokeHne mepokcuaa Boaopona», «PactBopenue iiona B Boje U CIUPTE.
Pacnio3naBanue HoaunoBy.

Tema 5. Xumus u kocMeTH4ecKue cpeacrsa (4 4)

HckyccTBEeHHBIE M HATYypalIbHBIE KOCMETHYECKHE cpeicTBa. KocMeTnueckne cpesicTBa B HAIlIEM JOME.

Kocmeronoruss — Hayka 00 HMCKycCTBE JellaTh 37J0POBBIM M KPAaCHUBBIM UEJIOBEYECKOE TEJIO U JIMILIO.
I'uruena — Hayka, U3ydarolasi BIUSHUE BHEUIHEN cpelpl Ha YyenoBeka. MicTopus pa3BUTHS KOCMETOJIOTUU U
rurvueHsl. Mcnonb30BaHne THTHEHNYECKUX U KOCMETHYECKUX CPEACTB.

CocTaB KOCMETUYECKUX CPEACTB.

Knaccugukarus KocMeTHUECKUX CPEICTB: MBLIO, IIAMIIYHb, TyXH, F'elld, JOChOHBI U Ap. pH.

JlexopatuBHasa kocMmeTHKa. [Ipenaparsl A€KOPATUBHOM KOCMETUKH U UX XUMUYECKUI COCTAB.

ITynpa — MHOTOKOMIIOHEHTHAsI CMECh, COCTOSIIAs U3 TaJlbKa, KAOJIMHA, OKCUA LINHKA, OKCHJIa TUTAHA,
KapOoHaTa MarHus, KpaxMaia, IIMHKOBBIX U MarHHEBBIX COJICH CTEapWHOBOM KHUCIIOTBHI, OPTraHUYECKUX H
HEOPraHMYECKUX MUIMEHTOB. TyIIb sl PECHUI]: BOCK, MbLIA, HUPBI, LIBETHas Kpacka, BOCKOOOpa3HbIE
BemectBa. CocraB dYepHOW TyIIM: caka, Ba3eJMHOBOE Maclio, BOCK, cmepmarer. ['yOHas mnomana:
IIPUPOJHBIE BOCKM WM UX CHHTETUYECKHE AaHAJIOTH, PACTUTEIIBHOE MACIIO, CIIEPMAIIEeT, KpacsIlee BEIECTBO.
Pywmsna: cyxue u sxxuakaune. Kpacka s 6poeii — cypbMsiHOH Oneck. Tenu asst BeK. Makusk.

Apomatnele cpenactBa. Hocurtenu apomara: 3upHbIE Macia, TEpHEHbl, CIHUPTHI, CIOXKHbBIE 3(DUPHI.
Oc¢upHble Macia — CMECH IYLIMCTBIX BELIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjaccaM OpraHHYecKUX
coeauHeHuil. CrocoObl U3BJIEUEHNSI apOMATHUECKUX BELECTB U3 PACTEHU: BBIKMMAHUE, SKCTparupoBaHue
Naxy4ux BELIECTB C IOMOINBIO PACcTBOPUTENECH, TUCTHUIALUS (M3BJICEUCHHE S(PHUPHBIX Macesl BOJASHBIM
napom). Apomatepanus. J[eficTBre 3amaxoB Ha OPTaHU3M YeJIOBEKa.

Hyxu. IIpaBuna nonb3oBanus gyxamu. Onexomnonsl. TyaneTHas Boja.

Jle3omopaHTel — cCpeacTBa YCTpaHSAIONIME 3amax I0Ta. AHTHUIEPCIUPAHTBHL. XUMHUYECKUW COCTaB
AHTUIIEPCIIUPAHTOB: COJIM QJIIOMHMHHS, CYpbMBI, XpOMa, JXKeje3a, BUCMYTa, LHUPKOHUS, a TaKKe



dbopManbaerua U STHWIOBLIM cnupT. Penemnentsl. Buasl penennentoB. CrocoObl ux npuMeHeHus. Bpems
3G HEKTUBHOTO ACHCTBHS PETIEIUICHTOB.

[Tpaktnueckue pabotel: «M3mepenune pH wmoromux cpencts», «OOHapyXeHHE THIEpUHA B
nap(roMepHBIX penapatax. BehkuMaHue Macia u3 KOXKyphl aleIbCHHay.

Tema 6. Xumus B ObITY (5 4)

BemecrBa ObiTOBOM XxmMuu uis noma. besomacHoe oOpamieHHe €O CpeiCcTBaMU OBITOBOM XHMMUU.
CuHTeTHYeCKHEe MOIOIIME CPENCTBA. BBITOBBIE XMMHUKATHI, WX KIacCU(UKALMUSI HA OCHOBE MPUMEHEHHUS.
[IpaBuna oOpamieHus ¢ mpenapatamu OBITOBOW XWMHHU. OTpaBieHHE OBITOBHIMH XHMHKAaTaMH (pacTBOP
aMMHuaKa, YKCyCHas KHCIIOTa, IepMaHraHaT Kajus, OBITOBOM Ta3, YrapHbIil Ta3, HMHCEKTHUIIUIBL,
PacTBOPUTEIIH, JIAKOKPACOYHBIE MaTepHUal U T.I1.)

A30yKa XMMUYHCTKH.

W3 uctopuu ucnonb3oBanus MOOIUX cpencts. CunteTndeckue moromue cpeacrsa (CMC).

O uém roBopuT SApJbIMOK Ha onexae. Moromee neiicteBue CMC. XuMuuyeckuil coctaB M Ha3HaAUeHUE
CMC. Or6enuBatenu. CpepcTa sl YUCTKH KyXOHHOH mocybl. Cpeactsa st 60pbObl C HACEKOMBIMH.

[IpaBuia Ge30mMacHOTO XpaHEHHsI CpPeACTB ObITOBOM xumuH. [IpaBmia 06e30mMacHOrO HMCMOIb30BaHUS
CPEIICTB OBITOBOW XHMHH.

[TpakTudeckas padora "XuMUYUCTKa Ha ToMy".

[Ipaktuueckas pabora. CocTaBieHue HHCTPYKIHM MO Oe30macHOi paboTe co cpeAcTBaMU OBITOBOM
XxuMuU. HCEeKTULIMIHBIE TPenapaThl, X OCHOBHBIE IPYNIbl. PenmneneHTsl.

[TpaBuia mpaBUIBHOTO U OE30MIACHOTO PUMEHEHUSI.

Tema 7. Xumus B ceJIbCKOM X03siicTBe (2 4)

Arpoxumust Kak Hayka, ee pa3BuTue B Poccuu. [lonsitue o nectunugax, ux kiaccuukamms.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX SIAOXMMHUKATOB. CPOKM M MPOAYKTHI PA3JI0KEHHUS, MPEBPALICHUS B
MI0YBE, BOJI0EMAX, BO3MOXKHOCTH HAKOIJIEHHS B POYKTUBHBIX OpraHax pacTEHUH.

Y no6penus u ux kiaccupukaius.

Opranuyeckue 1 MUHEpalibHble ya00peHus. [IpocTsie 1 KOMIIEKCHBIE YA0OpEHNUS.

[TpakTiueckas pabora «O3HaKOMIIEHUE C MUHEPAIbHBIMU YIOOPEHUAMMY.

Tema 8. Xumus u 3xoqao0rusi (7 4)

[Tpupoausie pecypcsl. Dxosorust Boabl. CocTaB BOABI, OMOJIOTHUECKOE 3HAYCHHE BOJIBI.

ITuteeBoii pexxum. KauecTBo BOABI U3 Pa3IMUHBIX HICTOYHHUKOB.

Oxonorusi arMocdepsl. CocTaB BO3[yXa, €ro 3HAYCHHE MAJS IJIAHEThl 3eMJisl U JUIsl BCEX JKHUBBIX
OpPraHHU3MOB.

3arpsi3HeHuE BO3AyXa U ero oxpana. O30HOBBIN 3KpaH, M0JIb3a UK Bpea?

Okonorus nmousbl. CocTaB MOYBBL. Makpo- U MUKPOIJIEMEHTHI, HEOOXOAUMBIE JUIsl )KU3HEACATEILHOCTH
pacTeHui.

TemaTu4eckoe mIaHMpPOBaHUE

Ne | Tema 3ansATHA OcHOBHOE cojaepKaHue dopma Komnue
IPOBE/ICHUS | CTBO
3aHATHA 4acoB

Beenenue (1 1)

1 | Xumus 1 ee 3HaYCHUE Xumus — Hayka O BewlecTtBax. Bemectsa|Jlekuus 1
BOKpyr Hac. llonb3a Xxumuum 17 pa3BUTHS
HayKd, [POMBIIUIEHHOCTH, 3KOHOMUKH
CTpaHBbI.

Xumus numu (12 9)

2 |Yro Takoe nuiua Ob6mmas XapaKTEPUCTUKA IIPOJTYKTOB | JIeK1us. 1
MUTaHUS. XuMHueckue aneMeHTsl, | becena
BXOJISILIIME B COCTaB MUTATEIbHBIX BEIIECTB U
UX POJib.

3 | OcHoBHbIE IUTATEIbHBIE OcCHOBHBIE ~KOMIIOHEHTBl MNUIIM: KHUpBL, | CeMuHap 1

BCIIIECTBa 6eJ'IKI/I, YTJII€BOJHI, BUTaMHHBI, COJIH.




Pacno3snaBanue OEKOoB. OcHoBHbIE
VCTOYHUKU MUIIEBBIX IIUTATEJIbHBIX
BELIECTB.

4 |benku. [Ipaktnueckas padora Ne 1 (benku, 3Hauenne w mnpuMmeHeHue. benku | UaauBumgya
«O0OHapyxeHue 0eIKoB B PacTUTEIBHOTO u YKUBOTHOTO | IbHAS
IMPONYKTaX MUTAHUSD) IpoucXoXkaAeHus. JlabopaTopHble OIBITHL | paboTa.

«CBopaunBanme Oenka KypuHoro siiia npu |IIpakTiueck
HarpeBaHun», «CBopaunBaHue  O€JKOB|as padora.
MOJIOKa [pu  A00aBIECHUM  JTMMOHHOM

KHCIIOTBD.

5 |VYrneBonsl [Ipaktuyeckas pabora |YrneBonsl, 3HaueHHWe U OpuMeHeHue. | HnuBuaya
Ne 2 «O6napyxenue kpaxmana B |I[Ipocteie u cioxubie yrieBojbl. OCHOBHBIC |IbHAS
MPOAYKTaX MUTAHUS WCTOYHUKHU YTJIEBOJIOB. pabora.

[TpakTyeck
as pabora.

6 |Kupsl. [IpakTuaeckas padora Ne 3 | XKupsl, 3HaueHue u npumenenue. JKupotneie | UHnuBHIya
«O06Hapy>KeHHe KUPOB B xupbl. Mcnonb3oBanue xupoB. OCHOBHBIE |JIbHAS
MIPOLYKTaX MUTAHUS. VCTOYHUKH KHUPOB. pabora.

IIpakTueck
as pabora.

7 | OCHOBHBIE IPUHLUIIBI KanopuiiHocTs (3Hepreruyeckas LEeHHOCTh)|CeMHuHap
PalMOHAIBLHOTO MUTAHUS. MUIIEBBIX MIPOJYKTOB. Bricoko- u

HU3KOKAJIOPUWHBIE TPOTyKThI TUTAHUS.

8 |IIpakTuueckas padota «Pacuer OHepreTuyeckas LIEHHOCTh nHeBHOro | ManuBuaya
MUIIEBON LEHHOCTU IPOAYKTa» pamoHa 4yenoBeka. (CocTaB  JHEBHOTO |JIbHAsS

paruoHa. pabora.

9 |Bce o Butamunax. [Ipaktuueckas |CyTouHas 103a, (Qu3Hoioruyeckas poisb, | MHnuBumya
pabota Ne 4 «Ckonbko B sI07I0Ke ~ |peakuusi OpraHM3Ma Ha HEJOCTaTOK M |JIbHas
ButamuHa Cy. nepen30ObITOK  BemecTB.  HammeHoBaHue | pabora.

IPOAYKTOB C  BBICOKMM  conaep:kaHueM |[Ipaktuyeck
BUTAMHUHOB. as pabora.

10 |MunepanbHbI€ BElIeCTBa Hatpuii, xanuii, kanpumii gochop markuii, | MuauBumya
[TpakTrueckas padora Ne 5 xKene3o, woxa, ¢Grop, ceneH, MUHK. Peakius |mbHas
«IIpuroroBiieHne NOPOIIKA U3 OpraHu3Ma Ha HEJOCTaTOK U Nepeu30BITOK | paboTa.
KYPHUHOM CKOPJIYTIbI U ICHCTBUE HA | BEIIECTB. [TpakTyeck
HETO COJISTHOM KUCIIOTON» as pabora.

11 |Yaii. [Ipaktuueckas padora Ne 6  |Mcropust mosiBinenust Hanutka 4ast. Cocras|HnuBumya
«M3ydyeHne CTpyKTypbl U CBOMCTB |4asi:  JIyOwsbHbIE  BeIleCTBa, KOQEHH, |IbHas
qas» a¢upHBIe Macia, BUTaMuHBL. CBoiicTBa Yasl. |paboTa.

IIpumenenne was. OxcnepuMeHT Ne 1. |IIpaktuyeck
«M3yueHue CTpyKTyphl 3aBapKu». as pabora.
OKCIIEpUMEHT Ne 2. «3y4yenune
OpraHoOJENTUYECKUX CBOMCTB Yas pa3HbIX

COPTOBY.

OxcnepuMeHT Ne 3. «OnpeneneHue TaHNHA B

qae»

12 |IIpomyKThl OBICTPOTO MUTAHMUS. Yuncel u cyxapuku. Mx coctas. [IpoxykTsl | Cemunap.
[Ipaktuyeckas paGora Ne 7 cereii OblcTporo mnutanus (pact-pynos). | MuauBumya
«M3ydyenune cocraBa NpoayKTOB Caxap. Koudersl. Caxapubiii auaber. |abHas
MUTaHUA (110 STUKETKaM) ['eHHO-MOIU(pHUIMPOBAaHHBIE MPOAYKTHl U |paboTa.
pacmmdppoBKa KoJ1a MAIIEBBIX I'MO. OnmnacHocts 4yactoro ynotrpebnenue |IIpakTuyeck
N00aBOK, MX 3HAYCHUEH. npoaykToB (act-dyna. as pabora.




13

l'a3upoBaHHBIE HAITUTKH.
[IpakTuyeckas padora Ne 8
«Mcnonb3oBaHNe ra3upOBAHHBIX
HAIHUTKOB B OBITOBBIX LIEJSAX»

I'azupoBannbie Hanutku. HXx coctaB u
BIMSHUE Ha opraHusMm uenoseka. Cocras
ra3upoBaHHBIX HamuTkoB. Kpacutenu wu
KOHCEPBAHTHI B HAIIUTKax. JKcIepuMeHT Ne
1. IIpo6a ¢ menom Dkcriepument Ne2. [Ipoba
co pkaBunHOM DkcnepumeHT Ne 3. IIpoOa c
HaKUMbI0O Ha 4yaHuKe OkcrepumeHT Ne 1.
Ned. TIpo6Ga ¢ ssmuHOM cKOpTynon

Cemunap.
NunuBuaya
JbHAas
paboTa.
[IpakTnueck
as pabora.

Xumus Ha KyxHe (3 1)

14

[ToBapeHHas coib, €€ 3HaUCHUE
JUTSL OpTaHU3Ma YeJIOBEKa.
[TpakTrueckas pabora Ne 9
«Omnpenenenue 3arps3HEHHOCTH
MOBAPEHHOM COJIN»

XUMUYECKUE BELIECTBA, BCTPEYAIOIINECS Ha
kyxHe. [loBapeHHas conb, ee 3Ha4CHHUE UL
OpraHu3ma 4ejioBeKa.

Cemunap.
IIpakTueck
as pabora.

15

YkcycHas Kuciora —
OpraHuyeckas KHCIoTa.
[Ipaktuyeckas padora Ne 10
«/3yueHune CBOMCTB YKCYCHOU
KHCIIOTBD».

YKcycHas KUCI0Ta — OpraHu4ecKasi KUCIIOTa.
[IumeBoil  yKCyC, YKCyCHasi ACCEHIIMSI.
@uszuueckue U XUMUYECKHE  CBOWCTBA
YKCYCHOM KHCJIOTBI, €€ MpUMeHeHne. Mepbl
IPEJOCTOPOKHOCTH MU paboTe ¢ YKCyCHOM
KHUCJIOTOHM, TepBas IOMOIb IPH OXKOrax.
JlaGopaTOpHbIE OMBITHI:

1) ®wusnyeckue  CBOICTBa
KHCJIOTHI.

2) PacTBOpeHnE YKCYCHOM KUCIIOTHI B BOJIE.
3) J[e#icTBUEe YKCYCHOW KHCJIOTHI Ha
uHaukaTop. 4) BzanmopelicTBue yKCycHOM
KHCJIOTBI C aMMHAKOM.

5) BzaumopeiicTBHe yKCYyCHOW KHCIOTBHI C
MeTaJlJIaMU.

YKCYCHOM

Cemunap.
[TpakTyeck
as pabora.

16

Cona u pa3iuuHbIe BOZMOXHOCTH
ee MpUMEHEHUS B OBITY.
[IpakTuueckas padora Ne 11
«/3yueHue CBOMCTB MULIEBOU
COZIBD».

CoctaB u (hU3MUYECKHE CBOMCTBA MHUTHEBOM
coabl. Mcrtopus mnpou3BOACTBA NUTHEBOU
COJIBL. XUMHUYECKUe CBOICTBa
ruipokapOoHara HaTpHsl. [IpaBuna
xpaHeHus. [IpruMeHeHrne NUTHEBOM COABI B
KOHJUTEPCKOM [IeJIe, MEIUIIMHE, B KAaUECTBE
YUCTAIIETO  CPEICTBA, JJIA  CHUXKCHUS
JKECTKOCTHU BOJBI.

JlaGopaTopHBIEC OBITHI:

1) ®u3ndeckue CBONCTBA MUTHEBOU COJIBI.

2) PacTBOpeHue mNUTHEBONl COABI B BOJE,
HCCIIEA0BaHUE PEAKIIUU CPEIbl PACTBOPA.

3) OxpamuBaHue TJIAMEHU B KEITHIM IBET
(3a cuer moHoB Na+ ).

4) BsaumopnelicTBUE€ TUTHEBOW COABI C
KHCIIOTaMU

Cemunap.
NunuBuaya
JbHas
paboTa.
[IpakTnueck
as pabora.

Xumusa B foMalHeil anreuke (4 1)

17

XUMHUS B MEIUIIHE.

Knaccudukanus JIEKapCTBCHHBIX
npenaparos. /JlomaliHss anTeyka.

Jlekus.
becena

18

[Tepmanranar kanusi.

Uctopus OTKPBITHUSA u CBOMCTBA
IepMaHraHaTa KaJusl. [Ipumenenue
[IEpMaHraHaTa Kaaus B OBITY, MEIUIIMHE.
IIpaBuna xpanenus. Mepbl epBOil IOMOIIU
IpU  OTPaBJICHUHM  KOHILEHTPUPOBAHHBIM

Jlekus.
NunuBuaya
JIbHAS
pabora.




pacTBOPOM IMEepMaHraHaTa Kajusl.

19 |Ilepokcua Bogopoaa. Uctopus OTKPBITHSA. [Teprunposns. | UunuBugya
[IpakTuyeckas padora Ne 12 Pusnueckue, XMMUYECKUE CBOMCTBA. JIbHAs
«Pa3znoxenue nepoxcuna pabora.
BOZOPOJAY. [IpakTnueck

as pabora.

20 |Mon. Hpaxtuueckas paGora Ne 13 | Hcropus OTKPBITHS. Crpoenue. | UnauBunya
«PacTtBOpeHue Hoaa B BOJIE U KauecTBeHHEBIE peakuuu Ha|JIbHas
cnupre. Pacno3HaBanue ¢byHKUMOHANBHBIE Tpynmbl. Pu3udeckue u|padora.
HOJIUIIOBY. XUMHUYECKHe cBoMcTBa oaa. [Ipumenenne. |IIpakTrueck

as pabora.
Xumus 4 KocMeTHYecKHe cpeacTsa (4 1)

21 |UckyccTBeHHble 1 HatypanbHble | Kocmetonorus — Hayka o0 MCKyccTBe fenaTh | Jlekuus.
KOCMETHYECKHE CPE/ICTBA. 3I0POBBIM U KpacuBBIM uenoBeueckoe Teno |becena.
Kocmernueckue cpencraa B u Jymno. I'urmena — Hayka, u3ydaromas
HAaIEeM JIOME. BIUSHUE BHEIIHEH Cpenbl Ha 4YeloBeKa.

Hcropuss  pa3BUTHUS ~ KOCMETOJIOTUUM U
rurueHsl. Vcnonb30BaHne TUTHEHUYECKUX U
KOCMETHYECKHUX CPEJCTB.

22 |CocraB kocmeTHueckux cpeactB. | Knaccuduxamus xocmernuyeckux cpeacts: |MuauBunya
[IpakTuyeckas pabora Ne 14 MBLIO, IIAMITyHb, IyXH, I'€JI1, JIOCLOHBI U Jp. | IbHAs
«M3mepenune pH Moromux pH. pabora.
CPEICTB» [TpakTHueck

as pabora.

23 | JlekopaTuBHas KOCMETHKA. Ilynpa — MHOrOKOMIOHEHTHasi cMech, | CeMuHap.
[IpenapaTsl [eKOpaTUBHOM cocTosiliasi M3 TalbKa, KAaoJMHA, OKCHJA
KOCMETHUKHU U UX XUMHYECKUN IIMHKa, OKCUJA TUTaHa, KapOOHaTa MarHus,

COCTaB. Kpaxmalla, IIUHKOBBIX M MarHHUEBBIX COJIEH
CTCApUHOBOM KHCIIOTBI, OPTraHUYECKUX U
HEOPraHWYECKUX MUIMEHTOB. Tymb as
PECHMII: BOCK, MBbUIA, JKUPBI, LIBETHAA
Kpacka, BOCKooOpa3Hble BemecTBa. CocTaB
YEpHOM TyIIM: CaXka, Ba3eIMHOBOE Maclo,
BOCK, cmepmauer. ['yOnas  momaja:
IIPUPOJHBIE BOCKM WJIH HX CHHTCTHYECKHE
AQHAJIOTH, PAaCTUTEJILHOE MAaclio, CliepMalleT,
Kpacsiiee BelecTtBo. PymsHa: cyxad H
xunkag. Kpacka ans OpoBeil — cypbMsiHOM
Oieck. Tenu wig Bex. Makusik.

24 | ApoMaTHbIE CpeCTBA. Hocutenu apomara: »sdupnble Macna,| MHauBHIya
[IpakTrueckas padora Ne 15 TEPIEHBbI, CIHUPTHI, CIOXHBIE  APUPHL |JTIbHAS
«O06Hapy>KeHHe TTUICPHHA B Oc¢upHble Macia — CcMecH JAYIIKCTHIX |paboTa.
napdroMepHbIX Ipenaparax. BEUICCTB, OTHOCAUIMXCA K  pasnnyHbIM | [IpakTndeck
Brpkumanue Maciaa U3 KOKypbl KJj1accam OpPraHUYECKUX COeZIMHEHUII. | asg pabora.
aTeJIbCUHAY. CrocoObl ~ M3BJIEYEHHA  APOMATHUYECKUX

BEUIECTB W3  pacTEHUil:  BBDKMMAHMUE,
DKCTPATMPOBAHME IIaXy4WX BEHIECTB C
IIOMOUIbI0  PACTBOPUTENEH, AUCTUILIALUSA

(u3BnmeueHne HS(PUPHBIX Maced BOISHBIM
napoMm). Apomarepanus. [leficTBue 3anaxoB
Ha opranusMm 11 uenoBeka. Jlyxu. [IpaBuna
MOJIb30BaHUs Ty XaMH. OnexoIoHBI.
TyanetHas Boga. [le30m0paHThl — cpelcTBa




YCTpaHsoLe 3amax oTa.
AHTHIIEpCIMPAaHTBl. XUMHYECKUH COCTaB
aHTUIIEPCIIUPAHTOB: CONM  aJIOMHUHUS,
CYypbMBI,  XpOoMa,  XKele3a, BUCMYTa,
LIUPKOHMS, a Takke (¢GopMalbAerua U

STUJIOBBIHN CIIUPT.

Xumus B ObITY (4 1)

25

BertectBa OBITOBOI XUMUH IS
noma. besomnacHoe obparienue co
cpeacTBamMu OBITOBOM XUMHH.

brIToBBIE XMMHKATBHI, UX KJIaccU(UKALMS Ha
ocHOBe npuMmeHeHwus. [IpaBuna obOpareHus ¢
npenaparamMu ObITOBOM xumMuu. OTpaBiieHUE
OBITOBBIMH XMMHKAaTaMHU(PacTBOp aMMHaKa,
YKCyCHasl KHCJOTa, IIE€pPMaHraHaT Kajus,
OBITOBOM Ta3, yrapHbId Ta3, MHCEKTULIUIBI,
pacTBOPUTENH, JIAKOKPACOYHBIE MaTepuai U
T.1.) CpencrBa A YUCTKUM  KyXOHHOM
mocynbl.  CpenmctBa st OopbOBI ¢
HAaCEKOMBIMH. [IpaBuna 0e301MmacHOTo
XpaHEHUsT  CpPEACTB  OBITOBOM  XUMHH.
[IpaBuia  Ge30MacHOrO  MCIOJB30BaHUS
CpeACTB OBITOBOW XUMHUH

Cemunap.
14050102092 010 ]
JIbHAS
pabora.

26

CUHTETHYECKHE MOIOIIUE
cpenacTBa

M3 wucropuM UCMONB30BAaHUS  MOFOIIMX
cpeactB. CHHTETHYECKHE MOIOIIHME CPECTBA
(CMC). O uéM TOBOPUT SPJIBIYOK Ha
OJIeKIE.

Jlexnus.
becena.

27

A30yKa XUMUYHUCTKH.
[IpakTuueckas padora Ne 16
"XumuncTka Ha 10My"

Xumnuueckuid coctaB U HazHaueHue CMC.
OrOenuBarenu

NunuBuaya
JbHAas
paboTa.
[IpakTnueck
as pabora.

28

I/IHCGKTI/IIII/IZIBI " pCICIIJICHTEI.

I/IHCCKTI/IIII/II[HI)IG npemnaparbl, ©X OCHOBHBLIC
rpymnel.  [IpaBuina  mpaBWIBHOTO |
0e30macHOr0 MPUMEHEHHsS. PemnesieHThl.
Bunet  pemnenneHTOB. CnocoOsl  ux
[IPUMEHEHUS. Bpems 3¢ PEeKTUBHOTO
NCHCTBUS PETEIIJICHTOB.

Jlexuus.
TectupoBan
ue.

XuMus B ceJibCKOM X03s1iicTBe (2 1)

29

[TonsTre 06 arpoxuMum.
XHUMHUYECKUE CPEACTBA 3ALUTHI
pacTeHui.

Arpoxumusi Kak HayKa, €€ pa3BUTHE B
Poccun. Ilongrtme o mecTunugax, HX
knaccuukanus. XUMHUYECKHE CBOWMCTBA
OCHOBHBIX  simoxumukaroB. Cpoku U
MPOAYKTHI PA3JIOKEHHS, TPEBPAIICHUS B
IOYBE, BOJOEMAX, BO3MOXKHOCTH
HAaKOIUIEHUS B NPOAYKTHUBHBIX OpraHax
pacTeHUHN.

Jlekus.
becena.

30

Y no6penus u ux Kiaccupukanus.
IIpakTuyeckas padora Ne 17
«O3HaKOMJIEHHE C MUHEPAITbHBIMA
yA0OpEHUSIMUY

Oprannyeckue U MUHEpaIbHbBIE yI00pEHUSI.
[TpocTble ¥ KOMIUIEKCHBIE Y00peHHs.

NuauBuaya
JbHas
pabora.
IIpakTnueck
as pabora.

Xumus u 3xosorus (4 4)

31

[Ipupoansie pecypchl. Dkoaorus

CoctaB BOJbI, OHOJIOTMYECKOE 3HAYECHHE

[IpakTnueck




HckyccTBeHHas myIa: 3a v MpoTHB.
XUMHSI B MOEM JIOME.
Kax u uem MBITh TTOCY 11y
JlomMamiHss anTedka.
Omnpenenenre  KadyecTBa
BOJIBI.

Kéctkocts Boabl. CrocoObl ompeneneHus
JKECTKOCTHU BOJIBI.

N3yueHue mIenOYHOCTH Pa3IUYHBIX COPTOB
MBbLJIa ¥ MOIOIIIUX CPEJICTB.

BOJIOITPOBOAHOM

Bozbl. [IpakTnueckas padota Ne 18 |Bonbl. [TutheBoil pexxum. KauecTBo Bozbl u3|as pabora.
«OpraHonenTuuecKue CBOMCTBAa | pa3IMYHbIX HCTOYHUKOB.
BOJBI»

32 |Dkonorust atMochepsl. CocraB Bo3ayxa, €ro 3HaueHue s miaHeTsl | [IpakTuyeck
[IpakTuyeckas padora Ne 19 3emMast W AN BCeX JKUBBIX OPTaHU3MOB.|as pabora.
«OmnpeneneHue coctaBa BO3yXa» |3arps3HEHHE BO3QyXa H €ro OxpaHa.

O30HOBBIN DKpaH, M10JIb3a WU Bpea?

33 | Okousorus noussl. [Ipaktuyeckass |CocTaB mouBbl. Makpo- U MUKpPO3JEMEHTHI, | UHIuBuIya
pabota Ne 20 «M3yueHue coctaBa |HEOOXOAUMBIC I KH3HEACATEIHHOCTH | ThHAS
TTOYBBDY pacTeHUH. pabora.

IIpakTueck
as pabora.

34 |3amuTa NpoeKTOB Tembl IPOEKTOB:

Opra"nu3zanoHHO-NeIaroruyecKue yCcJI0BUS peaau3alui NporpaMMbl

MaTepI/IaJIBHO—TeXHI/I‘IeCKOC obecreyeHne

OcHamennoctb kabunera TCO u UKT

Neo | HaumeHnoBaHue Mapka Koui-Bo

1 Hoytbyx I'paBuTOH 1

2 Jocka uHTEpaKkTUBHASA 1

3 [IpoexTop MyJIbTUMETUHHBIIHI InFocus LighPro 1
OobopynoBanne

Ne Hanmenosanue Kon-Bo
1. YuebHoe obopynoBaHue 1 NpruOOpsI 00IIET0 NOIb30BAHUS

1 CrakaHbl XUMHYECKHE PA3HBIX Pa3MEPOB 30
2 [IpoOupKH 1EMOHCTPAIIMOHHBIE Pa3HBIX pa3MepOB 30
3 3aKuMBI IPOOUPOYHBIE 15
4 JlaGopaTopHBIif mMTAaTHB 10
5 CrupTOBKH 1a00paTOPHbIE 10
6 JIoKKM 1S COKUTaHUs BEIECTB 5
7 Becso! paBHOMIIEUHBIE 3
2. Habop peakTrBOB

Mertannsl

1 ATIOMUHMN T'paHyJTUPOBaHHBIN Al




2 XKene3o mopomiok Fe

3 IIuHK rpaHyIMpPOBaHHbIN Zn

4 Hatpuit Na

5 JluTnit Li

6 Kanbumit Ca

7 IToporox aroMUHUS Al
OKcuabl

8 OKcua Kaablus CaO

9 OKcHa aITFOMHUHUS ALO;3
10 Okcun Maraus MgO
Comu

11 Cynesdar menu (11) CuSO4
12 Xnopun Kaaust KCl
13 Cynndar xenesa (1I) FeSO,
14 Kap6onat Hatpus Na,COs
15 KapOonat xanbius CaCOs
OcHoBaHus

16 TI'mppokcupn Hatpus NaOH
Kucnotst

17 Cepnas kuciora H>SO4
MHunukatopsl

18 Odenondranens

19 MeTunoBslii OpaHXEBbII

3. ObopynoBanue Touka Pocta

20 Hudposast 1abopatopus Mo XMMUH 3

HNHdpopmannoHHO-MeTouuecKoe 00ecreueHue: pecypehbl CETH HHTEPHET.



