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IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma Kypca BHEYpOUHOU aesTenbHOCTH «HOHBIH XUMHKY COCTaBJICHA HA OCHOBAaHHUH
®enepanbHblif 3aK0H 0T 29.12.2012 Ne273-03 «O6 obpazoanuu B Poccuiickoit denepannny, B
COOTBETCTBUE ¢ TpeboBaHUAMH DeiepaTIbHOT0 roCy1apCTBEHHOIO 00pa30BaTeIbHOTO CTaHAapPTa OCHOBHOTO
o01m1ero o0pa3oBaHuUs.

JlaHHBIN KypC HaIlpaBJIEH Ha yIOBJIETBOPEHUE MO3HABATENBHBIX HHTEPECOB ydamuxcs. Kype
IIO3BOJIMT yYalllUMCS PacliipUTh CBOU 3HAHUS B XUMUHU HA YPOBHE, HE TPEOYIOIIEM ClIEUaIbHON
MIOATOTOBKH I10 MPEAMETY. YUEHUKHU IPUOOPETYT MPaKTUUECKUE YMEHUS U HaBbIKU, HEOOXOAUMBIE B )KU3HU
HE TOJIBKO XMMUKY, HO M KaXJ1IoMy uenoBeKy. [Ipennaraemsplil Kypc BKiIodaeT MaTepuai 00 UCIoIb30BaHUU
XMMHMUYECKUX BEIIECTB B OBITY, B IOBCEAHEBHOM )KU3HU YEJIOBEKA.

Copep:xaHue Kypca 3HAKOMHUT y4JaIlIMXCsl ¢ MUPOM OBITOBOM XMMMH, C XapaKTEPUCTUKOMN BEIIECTB,
OKpPY)KaIOIIMX HAc B OBITY, IpaBUIaMH 0€30MacHOT0 0OpalleHus ¢ BelecTBaMu ObIToBOM Xxumuu. Kpome
TOTO JTAHHBIN KypC BHEYPOUHOU ACSITEIBHOCTH NIPEAYCMATPUBAET SKOJOTHUECKYIO HAIIPABIEHHOCTD
XMUMHUYECKOTO 00pa30BaHus, IPe1yCMAaTPUBAET O3HAKOMIICHHE YUAIIUXCSl C XUMUYECKUMHU aclleKTaMu
COBPEMEHHOM 3KOJIOTHH U SKOJIOTMUECKUX MPOOIIEM.

XUMHUYECKUE 3HAHMS HEOOXO0UMBI KaXKIOMY YEJIOBEKY, OHU ONPEICIISIOT PAIIMOHATEHOE TIOBEICHHE
4eJl0BEKa B OKPY)KAIOIEH cpeJie, TOBCETHEBHOM KU3HHU, TJIe€ C KaXKIbIM I'0JIOM BO3PACTaeT poJib OEPEeKHOTOo
OTHOIIEHHUS YeJIOBEKa K CBOEMY 3/I0POBbIO, 3I0POBBIO OKPYKAIOIIUX, Mpupoe. JlaHHbIN Kypc pa3BUBaeT
WHTEpEC K XUMHUH, aHATUTHIECKUE CTOCOOHOCTH YYAIIUXCS, PACIIUPSET UX KPyro3op, popMupyer HaydHOE
MHPOBO33pEHUE.

[IpakTryeckas HalpaBICHHOCTh TEM JEJIaeT AaHHBII KypC OYeHb aKTyajlbHbIM, TO3BOJISET
pacIIUPUTh U YIIAyOUTh MPAKTUYECKOE MPUMEHEHHE MOJTYYEHHBIX YJaIIUMUCS TEOPETUYECKUX 3HAHUMN O
xumun. Kypc opueHTHpOBaH Ha pa3BUTHE JI0003HATEIHHOCTH U MHTEPECA K XUMUU, Ha COBEPIIICHCTBOBAHUE
YMEHHH ydamuxcs o0paiiarbes ¢ BeecTBaMH, BCTPEUAIOIIUMUCS B OBITY.

Paboyas nmporpamMma Kypca BHEYpOUHOU AesTeNbHOCTH «HOHBINM XUMUK» TIpeTHa3HAYCHA JIJIs
yJamuxcs 8-X KJIacCOB OCHOBHOM IIIKOJIBI M paccunTaHa Ha 72 B roj (2 4aca B HEZIETIO).
[IponomxkuTensHOCTD 3aHATHS — 40 MUHYT.

Hanpaenennocmo npozpammsl — eCTeCTBEHHOHAYYHAS
Yposenv npozpammer — onHOypoBHEBBIN (0a30BHIN)
Oo0vem u cpok peanuzayuu npozpammol

Cpoxk peanu3zanuu nporpammsl 1 roj1. 3aHATHS TPOBOAATCS B TEUEHUE BCEro yueOHOTO roja,
BKJIIOUasi KaHUKYIBI. [IporpamMmma paccuntana Ha 72 4acoa B roj1. 3aHsTHS [0 POTPaMMe MPOBOISTCS BO
BHEYPOYHOE BpEMs.

Ilpeemcmeennocms npozpammot

CrpemuTensHOE pa3BUTHE HAYKU JAI0 BO3MOKHOCTh PUMEHEHHSI HOBBIX 3HAHUHN M TEXHOJIOTHI BO
BCEX OTpAacisAX U HAIMPaBJICHUHN YeoBeueckoil nesrenbHocTu. [lepen oOydyarommumucs mosBUTCS
BO3MOYHOCTB ¥ CTUMYJI TTTyOOKOTO U3yUeHUs IPEIMETOB, CBSI3aHHBIE C UCCIIEA0BATEIHCKOM
NesITeNbHOCTBIO: XUMHUEH, (U3NKOH, OMOIOTHEN, SKOJIOTUEH U JIp.

Pesrcum 3anamui
3aHATUS TPOBOAATCS KaXAYI0 Cpely, Hauaso 3aHsaTui - 14.50
. @opma obyuenun
— Ouvynas
— JlucranunonHoe oOy4eHue (Ha BpeMs KapaHTHHA) Ha oOpa3oBarenbHOi miaardopme Zoom,
KOMMYHHKAITIOHHBIE CEPBUCHI colalbHOM ceTh «BKoHTakTe» (rpynmnoBbie 4aThl, BUACO- U MPSMBIC
TPaHCTSIUH, CTaThbU, COOOIIECTBA, MOJArOTOBKA U YYaCTHE B IUCTAHIIMOHHBIX KOHKYpCaX U OHJIAHH-
BBICTABKaXx).

— Meccenmkepsrl: Viber, WhatsSApp (nHauBuIyanbHbIe U IPYINOBbIC,0€CEIbI).



Texnonozuu odyuenus u ux 060cHoganue
Peanuzarust jaHHOM MporpaMMBbl OCYILIECTBIISIETCS Yepe3 UCIOJIb30BAaHUE UCOBEPILICHCTBOBAHUE

TEXHOJIOTUH, 000CHOBaHHBIN BEIOOP CPeACTB, GOPM, METOIOB OOYIEHUSU BOCITUTAHUS:

— TEXHOJIOTH: mpoOieMHOE 00yUeHHE, MOICIIUPYIOIIasl A TeIbHOCTh, TOMCKOBAS JEATEILHOCTD,
nH(OPMAMOHHO-KOMMYHUKAIIMOHHAS, 3I0POBhecOeperaromniasi, TEeXHOJIOTHH KOJIJICKTUBHOM TBOPUYECKOH
NEeSTENBHOCTH;

— HHTEPAKTUBHBIX (DOPM: IKCIIEPUMEHT, IKCIIPECC-UCCIICIOBAHNE, HAOTIOCHUE.

ILlenv npozpammut

Pa3BuTHe Mo3HaBaTeNbHON aKTUBHOCTH, (POPMHUPOBAHHE HHTEPECa K HAYIHO-HCCIICI0BATEIBCKOM,

SKCIEPUMEHTAIBHON Y ONIBITHUYECKOU JESITETbHOCTH.

3aoauu

Ooyuarowue 3a0auu:

— Pacmupste npeacraBienus 00 OKpyXaroieM MUpe Yepe3 3HAKOMCTBO € JIEMEHTapHBIMU 3HAHUSIMU U3
pa3IUuHBIX 00JlacTel HayK: (PU3UKH, XUMHH, Teorpaduu U SIKOJIOTUU HA TPUMEPE CBOMCTB Pa3IMUHBIX
pacTBOPOB U CMECEH.

— CoBepIIeHCTBOBATh MPAKTUYECKUE YMEHUS M HABBIKH TI0 MPOBEICHUI0O XUMUYECKUX IKCIIEPUMEHTOB.

—  Y4uTh apryMeHTHUPOBATh CBOIO TOUKY 3PEHHUS WIIA CTPOUTH JI0KA3aTEIBCTBO MyTEM HCCIIEIOBAHUS 1
IIPOEKTHOM JEATEIBHOCTH.

—  Y4YuTh BBIJCIATH B JIFOOOM MTPUPOTHOM TPOIIECCE B3aMMOCBSI3H, OCHOBAHHBIE HA X (DU3UIECKUX
CBOMCTBAaXx M SIBJICHUSX.

Pazeusarowiue 3a0auu:

— Pa3BuBaTh yCTONYHMBEIN HHTEPEC K MUPY BEIIECTB, (GPU3UIECKUX, XUMUUYECKUX U OMOJIOTHUECKIX
SIBJICHUH, MPUOOpEeTeHnEe HEOOXOIUMBIX MMPAKTUUECKUX YMEHUN U HABBIKOB I10 JIJAOOPATOPHOU MPAKTHKE.

— Pa3BuBaTh pencTaBieHust 00 ONMBITHUYECKOM U MCCIIEI0OBATEILCKOM 00YICHHH KaK BEIyIIEM CIiocooe
y4eOHOU U UTPOBOM JEATEITHHOCTH.

— Cnoco6cTBOBATH Pa3BUTHIO OBJIAJICHHS YUATUMUCS AITOPUTMOM PELIEHUs TPOOIEMHBIX U
HCCIIeIOBATENIbCKUX 3a/lad, yMEHUN oOydaronuxcst 000011aTh MoJydeHHbIE 3HAHUS, TPOBOAUTDH aHAIIN3,
CUHTE3, CPaBHEHUS, JIe]aTh HEOOXOIUMbIE BHIBOJIbI.

— Cnoco6cTBOBATH COBEPIIEHCTBOBAHUIO U PA3BUTHIO AKTUBHOCTU M YMEHHUIO CAMOCTOSITENILHO TOOBIBATh
3HaHUA U IPUMEHSATh UX B IPAKTUYECKOH NEATEIBHOCTH.

Bocnumamenwnwie 3a0auu:

— CnocoOcTBOBaTh BOCIIUTAHHUIO OEPEKHOTO OTHOIIEHUS K OKPYKAIOIIEMY KaK crioco0y camopeann3anun

Y CaMOIIO3HAHUA.
— BocnuTeiBaTh CaMOCTOSITENLHOCTD B pab0Te U B OpraHU3aluy padoyero mpoiecca.
— BocnuteiBaTh IECHHOCTHBIE OTHOUIEHUSI K COBPEMEHHOMY HAyYHOMY MHUPY.

Heab u3yyeHus: Kypca BHEYpOUuHOU AestenbHOCTH "HOHBIN XUMUK' — CO3/1aHKe YCIOBUH s
cBOOOJIHOTO Pa3BUTHUS IO3HABATENIbHBIX U COLUANBHBIX MOTPEOHOCTEN, PACIIUPEHUE Y YUaAIIUXCS
IpeJCTaBICHUH 00 OKpPYKAIOLIEM MUpE, TPOOYKICHUE HHTEpeca K U3yUeHUI0 XUMHH, oOecrieyeHue
Pa3BUTHS U peaTU3aliy JIMYHOCTHOTO TBOPYECKOTO MOTEHIIMANA yHalUXCsl.

3apaum:
(bopMuUpOBaTh y 00yUarOIIUXCS [ETOCTHOTO MPEACTABICHUS O MUPE U POJIA XUMHUU B CO3TaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOI KapTHHBI MUPA; YMEHUS OOBSICHATh OOBEKTHI U TIPOIIECCHI OKPYIKAIOIICH
JEUCTBUTEILHOCTH — MPHUPOTHOM, COIIMATBHOM, KyJIbTYPHOU, TEXHUYECKON CPEJIbl, UCTIOJIB3YS JIIsl 3TOTO
XUMUYECKHE 3HAHUS; 000TallleHHEe TIO3HABATEILHOT'O U SMOIIMOHAIILHO -CMBICIIOBOTO JIMYHOTO OIBITA
BOCTIPUSTHS XUMUH TIYTeM PACHIMPEHHSI 3HAHUMH, BBIXOAIINX 32 PAMKH 00513aTEIbHOM yueOHOM
MPOrPaMMBbI; paCIIMPEHUE 3HAHUN YYaIIUXCsl O IPUMEHEHHUH BEIECTB B OBITY M Mepax 0e3011acHOTO
oOpallleHus ¢ HUMH,
nproOpeTeHNe 0O0YUAIOIIIMMUCS OTIBITa PA3HOOOPA3HOM NESITEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS;
KJTFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHTHOCTEH ), IMEIOLINX YHUBEPCAIbHOE 3HAYCHHUE JIJISl Pa3IMYHbBIX
BUJIOB JICATEIIBHOCTH: PEUICHHS IPOOJIeM, IPUHATHS PELICHHUH, IIOUCKA, aHATU3a U 00paboTKH HH(POPMAIINH,
KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUI, COTPYJHUYECTBA, B TIOBCEIHEBHON JKU3HU;
OBJIZICHUE YMCHUSMHU HAOIOIaTh XUMHUYCCKHE SIBJICHUS B TIOBCEAHECBHOM KHU3HH,
pa3BUTHE MO3HABATEIBHBIX HHTEPECOB M MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B MPOIECCce MPOBEICHUS
XUMHUYCCKOTO OKCIICPUMCHTA, CAMOCTOATCIILHOT'O HpHOGpeTCHI/IH 3HAHUH B COOTBETCTBUU C BO3HUKAOIINMHU



KU3HEHHBIMU MOTPEOHOCTSIM, BOCIMTAHHE OTHOIICHUS K XMMHUU KaK K OJHOMY U3 QyHIaMEHTAIbHBIX
KOMITIOHEHTOB €CTECTBO3HAHMSI U DJIEMEHTY OOLIEUEI0BEUYECKON KYAbTYphl; IPUMEHEHUE MOTYYEHHbIX
3HAaHUH U yMEHHH U1 6€3011aCHOTO MCIIOJIb30BaHUS BEIIECTB M MATEPUANIOB B OBITY, CETLCKOM XO3SHCTBE U
Ha [IPOU3BOJICTBE, PEILICHU IPAKTUYECKUX 33/1a4 B IIOBCEIHEBHOMW KU3HHU, IPEAYIIPEKICHHUS SIBJICHUM,
HaHOCALIUX BPEJl 310POBBIO YEJIOBEKA U OKPYKAIOLIEN Cpelie.

®opmbl 00yUeHHS:

» . KOJIJICKTUBHBIC (JICKIH, Oecena, TUCKYCCHsi, OObSICHCHHE)

» TpynnoBbie (00CYXIeHHE MPOOIEMBI B TPYIINax, pelIeHHEe 3aIaHIi B Tapax);
» MHIMBUyallbHbIC (MHIUBHUIyalbHAsl KOHCYIIbTAIUS, TECTUPOBAHNUE).

» TPaKTUKyMBI (IIPOBEICHUE MPAKTHUECKUX PadoOT).

OcHoBHbIE cpeAcTBA 00y4YeHHUsI:

»  DIEKTPOHHBIE YUeOHBIE TOCOOHS;

» TEOpeTHYeCKHe MaTepHalbl B JICKTPOHHOM U re4atHoM (opmarte;

»  BUACOOWIBMBI, aHUMAIUH, (hoTorpaduu, TaOIUIBI, CXEeMBI B 3JIEKTPOHHOM (popMmarte;

DopMBbI KOHTPOJIA:

»  TEeKyIIHWA KOHTPOJb (OIIEHKa aKTUBHOCTH MTPH 00CYXIEHUH MPOOIIEMHBIX BOIIPOCOB, PE3YIILTATOB
BBITIOJIHEHUS IOMAIIIHUX 3a/1aHu} );

» TEeMaTU4eCKUi KOHTPOJb (OIEHKA pe3yIhbTaTOB TEMAaTHIECKOTO TECTUPOBAHHUS);

»  UTOTOBBIA KOHTPOJIb (OIIEHKA PE3YJIbTATOB BHITOJHEHHS pa3inIHbIX BapuanToB KMIMoB)

Y4eOHblii (TeMaTHYeCKHil) MJIaH

No Temsl paznena KommuectBo yacos dopMbl pabOTHI
/T Bcero Teopuss | Ilpaktuka
1 Beenenue 6 5 1 Jlexus,

TECTUPOBAHUE, OTUET
0 NMPaKTUKE

2 XuMus TANA 14 11 3 Jlexuus,
TECTUPOBAHHUE, OTYET
T10 MPAKTUKE

3 XuMHUA BOIBI 22 22 3 Jlexuus,
TECTUPOBAHHUE, OTYET
IO MPaKTUKE

4 XuMud B JOMAIIHEN allTEUKe 6 5 1 Jlexmus,
TECTUPOBAHUE, OTYET
110 MPAKTHKE

5 XuMUs HA KyXHE 5 4 1 Jlexmus,
TECTUPOBAHHUE, OTYET
110 MPAKTHKE

6 XUMHA U KOCMETHYECKHE 6 5 1 Jlexmus,
CpeacTBa TECTUPOBAHUE, OTUYET
10 MPaKTUKE
7 Xumus B ObITY 5 4 1 Jlexmus,

TECTUPOBAHUEC, OTUCT
110 IIPAKTUKE

8 XHMHS B CEJILCKOM XO3SHCTBE 4 3 1 Jlexus, OTYET IO
MPAKTHKE
9 XHUMUS U DKOJIOTH. 4 3 1 Jlexmus,

TCCTUPOBAHUC, OTUCT
I10 IPAKTUKC

Bcero 12 59 13




Conepxxanue Kypca.
Tema 1. BBenenue. (6 qacon)

Xumus 10JIe3Ha WIK BpeHa. XuMus — HayKa O BelecTBax. Bemecrsa Bokpyr Hac. [lonb3a xumun Juist
pPa3BUTHUS HAyKH, IPOMBILIUICHHOCTH, SKOHOMUKH CTPaHBI.

O6mue npaBuia paboTel B XUMUYeCcKo 1adopaTopuu. TexHruka 6e30macHOCTH pH paboTe B XUMHUECKOH
naboparopuu. Oka3aHue nepBoi MOMOIIHU IIPU HECYACTHBIX citydasx. [IpaBuiia paboThl ¢ KuCI0TaMH, IIEJI0YaMH,
JeTyuyuMH BenlectBamMu. HarpeBarenbHble MpuOOps! U IpaBuiia paboThl ¢ HUIMUA. XUMUYECKas ocya o0LIero
Ha3HayeHMsl. MBITbe U CYIIKa XUMUYECKOH IIOCYIBI.

Ponp xumuu B *KHM3HU 4eJIOBEKa U Pa3BUTHUHU YenoBeuecTBa. O030p BaKHEHIINX KIIACCOB COETMHEHUH,
HCIOJIb3YeMbIX YEJIOBEKOM. XUMHUS -TBOPEHHUE IPUPOBI U PYK UeIOBeKa. XUMUS BOKPYT Hac. XUMHUYECKHUE
BEIIIECTBA B [TOBCEHEBHOM KHM3HH YEJIOBEKA.

IIpaktuyeckas pabora [Ipuemsl oOparieHus ¢ HarpeBaTeIbHbBIMUA IPUOOpamMu (CIIMPTOBKA, IJIUTKA, BOJSHAS
0aHs1) 1 XUMHUYECKON TOCY10M 00IIero Ha3HAYEeHHUS.

Tema 2. Xumus numm. O0mas xapakTepucTuKa NPoAyKTOB nuTaHus. (12 yacos)

XUMUYECKHUE DIIEMEHTBI, BXOJSIIME B COCTAB MUTATENbHBIX BEIIECTB U UX POJib. OCHOBHBIE
KOMITOHEHTHI MUIIU: )KUPBI, OEIIKU, YIIIeBO/Ibl, BUTAMUHBI, coJu. PacnioznaBanue 6e1xkoB. OCHOBHbIE
VCTOYHUKH MUIIEBBIX MUTATEIbHBIX BEILIECTB.
benku, 3HaueHune U npuMeHeHue. benku pacTUTENEHOTO U AKUBOTHOTO TIPOUCXOKICHUS.

VYrneBonpl, 3HaueHUEe U puMeHeHue. [IpocTeie u cnoxHble yriieBoapl. OCHOBHbIE HCTOYHUKH YTJIEBOJIOB.
Kupsl, 3HaueHune u npuMenenne. JKuBotHsle xupsbl. Mcnosb3oBanue xxupoB. OCHOBHBIE HCTOYHUKH KHAPOB.
KanopuitHocTs (3HEpreTrueckas IIEHHOCTh) MUIIEBBIX MPOYKTOB. BBICOKO- M HU3KOKATIOPUIHBIEC TPOIYKTHI
MIUTaHUS.

DHepreruyeckas IICHHOCTh JHEBHOTO paliroHa yenoBeka. CoctaB AHEBHOTo pauroHa. CyrodHast
n03a, (pusuosoruyeckas poJib, peakiysi OpraHu3Ma Ha HeIOCTaTOK U nepen30bIToK BeulecTB. HanmeHnoBaHue
MIPOJIYKTOB C BHICOKHM COJEpKaHHEM BUTaMUHOB.

Harpuii, kanuii, kaneuuii pochop Markuid, sxeneso, oxd, Grop, ceneH, MuHK. Peakius opranu3ma Ha
HEJO0CTAaTOK U Meper30bITOK BEIIECTB

Hcropus nosiBnenus Hanutka yast. CocraB yasi: 1yOuiIbHBIC BElIecTBa, KO(enH, dpUpHbIC Macia,
BuTaMuHbl. CBOKCTBa Yas. [IpuMeHenue yasi.

OkcniepumenT Ne 1. «3ydeHune CTpyKTYypsl 3aBapKu».
OkcniepumeHT Ne 2. «3ydeHne opraHoyienTHYeCKUX CBONCTB Yasi pa3HbIX COPTOBy». UYHUICH U cyxapuku. Ux
cocta. [IponykTsl cereii 6picTporo nutanus (dacr-dynos). Caxap. Kondersr. Caxapusiit nuadet. ['eHHo-
MoauduimpoBanHbie TpoAyKTsl 1 ['MO. OnacHOCTh 4acToro ynorpebieHue npoaykToB dact-dya.

Yurncel u cyxapuku. Mx cocras. [IpoaykTsl ceteit 6picTporo nutanus (pact-¢pynos). Caxap.
Konoertsl. Caxapnslit iuabdet. I'eHHO-MouduumpoBanHbie npoaykTsl 1 I'MO. OnacHOCTh YacToro
ynoTtpebieHune npoaykToB dacr-dyna.

raSI/IpOBaHHHC HanuTku. FIX cocTaB U BIUSHUE HA OpraHU3M YCJIOBCKA. CocraB Ta3nupOBaHHBIX
HaITUTKOB. KpaCI/ITeJ'H/I N KOHCCPBAHTHI B HAIIUTKAX.

[IpakTudeckue paboTel: «OOHapy)eHUe OENKOB B MPOAYKTaX MUTaHusM, «OOHapyKeHue Kpaxmania B
MPOIyKTaxX MUTaHUsD», «OOHApyKEeHUE )KUPOB B IPOAYKTAX MUTAHU», «PacueT muieBoi IIeHHOCTH
poaykTa». «CKolbKo B s10510Kke BuTamuHa Cy, «[IpurotoBieHrne nopouika u3 KypuHOU CKOPIYIbI |
JICMCTBUE HA HETO COJITHOM KUCIOTOW», «3ydeHue CTpyKTypsl U CBOKMCTB 4as», «3yueHue cocraBa
MIPOJIYKTOB MUTaHUS (110 ITUKETKaM) paciin(poBKa Ko/ia MUIIEBHIX JOOABOK, UX 3HAUCHUEY,
«Hcrionp30BaHe Ta3UPOBAHHBIX HATUTKOB B OBITOBBIX IEISIX).




Tema 3. Xumus BoabI (22 daca).

Bopa - camas BaxkHasi B IpUpOJe KUAKOCTb. Bona Ha 3eMHOM mape. Boanas o6onouka 3emin.
[MosiBnenue Boapl Ha 3emite. Bona kak cpeia oOMTaHUs OPTaHU3MOB.
Bopa B Mudax u nereniax pa3sHbX HapoJ0B Ha TulaHeTe. Bosa B Mugax u Jierenjax yaMypTCKOTO Hapoa.
Bona — peka. Bona ju1s Hammx npeaxkoB — HeoOxoaumoe ycinosue cymiectBoBanus. [locenenus no 6eperam
PEK, HCIOJIBb30BAHKUE BOJHBIX IIPErpaj Ul 3alIUThl OT Bpara. 3aBUCUMOCTb TPy/la 3€MIIEAEIbIA OT OCAIKOB,
IIaBOJKOB

Bona — ato xu3Hb. Jlureparypa — wuzoOpakeHHMe M OTpakeHue >xu3HHU. [IpousBeneHus, B KOTOPBIX
IIPUCYTCTBYET, YIOMHMHAETCS, CpPaBHUBAETCS, OJIMLIETBOPSIETCS BOJA BO BCEX CBOUX COCTOSHUSAX U
MIPOSIBIICHUSX.

Bona B nmuteparype u uckycctBe. JlutepaTypa 1 cMeHa BpeMEH roJia, IPUPOAHbIE SIBJIEHHUS, OIMCHIBAEMBIE C
MTOMOIIBIO BOJIBI, JIbJIA, CHETA.

CrpoeHune MOJIeKyIIbl BOJIbl. Y CTOWYMBBIE U30TOMHbBIE Pa3HOBUIAHOCTH BOJIbl. Bosa — mpocreiiiiee
YCTOMYHMBOE COEMHEHNE BOAOPOA € KHCIOPOoIoM. Boza sierkas u tskenasi, palHOakTUBHAs BOJA.
CrpoeHune MOJIEKYI BOJIBI.

JuctmmmmpoBanHas Boga. [Ipumecu mpupogHoit Boael. Boma mpecHas m mMopckas. Kakue coam MOKHO
BBIJCTTUTH U3 IPUPOTHON BOJBI.

dusndeckue CBOMCTBA BOIBI (KUIAKOH, TBEPIOH, ra3000pa3Hoii). B3anMocCBs3b (PU3UYECKUX CBOMCTB BOIBI
CO CTPOEHHUEM.

Buner ocaaxoB (0% b, CHET, IPpajl, ©3MOPOCh, TyMaH). Y CJIOBHSI KX BOZHUKHOBEHHS

CHer u n€x Kak ¢popMa CyIIecTBOBaHUS BOAbI B TBEPJIOM arperaTHOM COCTOSIHUU. B3anmocBsi3b (hopMbl
CHEKMHOK CO CTPOCHUEM KPUCTAJUTMYECKOM PEIIETKHA BOAbL. JIETHUKN HA MOBEPXHOCTH 3eMJIM. 3HAYEHUE
CHera JUisl *KU3HU )KUBBIX OPTaHU3MOB.

AHOMauY OBEACHUS BOABI MIPH OXJIAKIEHUU. AiicOepru. 3HaUeHHE aHOMAJILHOTO MTOBEJICHUS BOJIBI IPH
OXJIQXKICHHUH JIJIs1 Y)KU3HU JKUBBIX OPTaHU3MOB U JCSITSIPHOCTH YEIOBEKA.

AHoMaJHs TEIIOEMKOCTH BOJBI. BausHne BRICOKOH TEINIOEMKOCTH BOJbI HA KJIIMMAT 3emin.
Hcnons30Banue TEMI0EMKOCTH BOJKBI B ITPOMBIIIIJICHHOCTHU U 6BITy

HOBerHOCTHOG HaTsHKCHHUEC BO/JBI. Hcnonp3oBanue IOBEPXHOCTHOT'O HATSXKCHUA BOAbI )KUBBIMU
OpraHnu3mMamMu.

PaCTBOpeHI/IC Kak CI)PI?»HKO-XHMH‘IGCKHﬁ mponecc. PaCTBopeHI/Ie B BOAC OPraHN4YCCKUX U HCOPIraHUYCCKUX
BCIICCTB. 3aBHCHUMOCTh pPaCTBOPHUMOCTH BCHICCTB OT UX CTPOCHUA.

IIporieHTHAs KOHLEHTPALMsI KaK OCHOBHOM cIOCOO BBIPaKE€HHsI KOHIIEHTPALMU PACTBOPOB.

Pemenue 3ana4 no maccoBoil 10J1€ paCTBOPUMOIO BELIECTBA.

HcTtunnble pacTBophl. Paz0aBiieHHbIE, KOHIIEHTPUPOBAHHBIE, HACBILIEHHbBIE PACTBOPHI.

«[Ipurorosnenne pacTBopa 3aJaHHOW KOHLEHTPALUN

IlepechliieHHbIE PaCTBOPBI. BBIICIECHUE KPUCTAIUIOB U3 NIEPECHIILIEHHOTO PacTBOPA.

JIaGopaTopHbIii onbIT «BhIpanuBanie KpUCTAIIOBY»

Cpena pactBopa. KucnorHsle pacTBopbl B ObITY (yKcyc, ObiToBast xumusi). lllenounsie pacTBOpsI B OBITY
(pactBOp cojbl, HamaTBIpHBIN cnupT). TexHuka O6e30macHOCTU MpU paboTe C BEIIeCTBAMU KHCIOTHOTO H
LIEJIOYHOTO XapakTepa.

JIaGopatopHslii onbIT «OmnpeneneHue KUCIOTHOCTH PaCTBOPOB, TPUMEHIEMBIX B OBITY».

3aBUCUMOCTD JJIEKTPOIIPOBOJIHOCTH PAacTBOPOB OT CBOMCTB pacTBOpUMOro BemiecTsa. IIpaBuiia noseneHus
BO BpEMsI IPO3bI, OIACHOCTH BOJIBI IPU pabOTe € AEKTPUIECTBOM.

JIaGopaTopHslii onbIT «OmpeaesneHre JEeKTPOIPOBOAHOCTH BOIHBIX PACTBOPOB PA3IMYHBIX BELIECTBY
Kpucrannoruapatsl, ux cocraB. HaxoxaeHue B Ipupoie U NpUMEHEHUE KPUCTAUIOTUPATOB.



JIaGopatopHslii onbIT «O0E3BOKUBAHUE METHOTO KYIIOPOCa»

XKecTkocTh BOABI. 3HAUEHHME >KECTKOCTH BOJBI JUISl JKUBBIX OPraHU3MOB M JUIsl NPOU3BOJICTBEHHBIX U
OBITOBBIX MPOLIECCOB. METO/IbI yCTPaHEHHSI )KECTKOCTH BOJBI B OBITY M Ha TPOU3BOJICTBE.

Jlaboparopubiii ombIT «[loBeeHHE CHHTETHYECKUX MOIOIIMX CPEICTB B MSTKOH U IKECTKOW BOJE.
JXecTkoCTb BOJBI U CLIOCOOBI €€ YCTPaHEHUS»

PacTtBOpEI B cany u oropoje

Hcnonp3oBanue pacTBOpPOB Ul MOJKOPMKH M 3aluThl pacTeHUd. [IpaBuiia HCIIOIb30BaHKsT MUHEPAIBHBIX
yIOOpEHUH U CPECTB 3aIUTHI PACTCHHIA.

JlaGoparopHblii onbIT «IIpUroToBieHre MUTATENbHBIX CMECEN IS [TOJAKOPMKHU PACTEHUI»

["azupoBanHas BoJia — pacTBOP YrOJbHOM KUCIOTHL. PosIb KUCIOT B 00pa3oBaHuu MeEIep.
Tema 4. Xumust Ha KyxHe (5 4acoB)

XuMHYeCKHEe BEIIECTBA, BCTpeyaromuecs Ha KyxHe. [loBapeHHas coib, ee 3HaueHHUe JIsl OpraHu3Ma
YeJI0BEeKa. YKCyCHas KHCIIOTa — OpraHndeckas kuciota. [InmeBoi ykcyc, ykcycHas cceHnus. dusndyeckue
Y XUMHUYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI, €€ MPpUMEHEeHHE. Mephl MPeI0CTOPOKHOCTH TIpH paboTe ¢
YKCYCHOM KHUCIIOTOM, IepBast MOMOIIb Mpu okorax. CoctaB 1 pU3MUECKHE CBOMCTBA MUTHEBOM COJIBI.
Hcropust mpor3BoACTBa MUTHEBOM COJIbI. XMMUYECKHE CBOMCTBA ruapokapOoHaTa Hatpus. [IpaBuia
xpaHeHus. [IpuMeHneHne NUTbeBOM COJIbI B KOHAUTEPCKOM JIeJie, METUIIMHE, B KAUECTBE YHUCTSAIIETO
CpEeICTBa, JUIsl CHUYKEHUS JKECTKOCTH BO/IBI

[IpakTtuueckas pabota: «M3yueHne CBOMCTB YKCYCHOM KUCTOTH», «3ydeHne CBONCTB MUIIEBOMH
COJIBI».

Tema 5. Xumusi B foMaliHeil anteuke (6 4acoB)

Xumus B meauiuae. Knaccudukarus gekapcTBEHHBIX npenapaToB. JlomamnHss anteuka. cropus
oTkpbITUA. [leprunpons. duszndeckre, XuMHUYeCKUe cBoicTBa. KaponoHmxaromme npenaparbl. ACOUPHUH.
[Tapaneramosn. O6e360auBaromue npenaparsl. AHaasrud. Ho-mma.

[Tepmanranar kanusi. Uctopus OTKpbITHS M CBOMCTBA NepMaHranara kanud. [[pumeHnenne nepmanraHara
Kanus B ObITy, Meaunune. [IpaBuiia xpanenus. Mepbl epBoi TOMOIIH [IPH OTPABICHUU
KOHILIEHTPHPOBAHHEIM PACTBOPOM TlepMaHraHata kamus. ITepoxcu Bogopoza. Moy,

IIpakTHyeckas pa60Ta: «Pa3noxxenue IICPOKCHUIa BOJAOPOaa», ((PaCTBopeHI/Ie ﬁoz[a B BOJIC U CIIMPTE.
Pacno3naBanue HnoauaoB».

Tema 6. XuMust 1 KocMeTHYECKHE cpeacTBa (6 4acoB)

I/ICKYCCTBGHHBIG H HaTYpaJIbHbIC KOCMCTUYCCKUEC CPEIACTBA. KocmeTnueckue Cp€acTBa B HALICM
JOMCEC. Kocmeronorus — HayKa 00 HCKYCCTBC ACJIaTh 3JOPOBBIM U KPACHUBBIM YCJIOBEYECKOC TCJIO U JINIO.
I'uruena — HayKa, nu3yvaronias BJIUAHUC BHEIITHEH Cpcabl Ha YCJIIOBCKA. I/ICTOpI/IH Pa3BHUTHA KOCMETOJIOTUH U
rurrueHbl. Mcrmonp30BaHne TMTHEHUYECKUX M KOCMETHUYECKHUX CpPCACTB.

CocrtaB kocMeTHYeCKUX cpelcTB. Kitaccudukanus KOCMeTHYeCKUX CPEJCTB: MbUIO, IIAMITyHb, AyXH, I'€llH,
JI0CBOHBI U Ap. pH.

Z[eKOpaTI/IBHaSI KOCMCTHKA. HpenapaTLI ,I[eKopaTPIBHOﬁ KOCMETHKH 1 UX XMMHUYECKHH COCTaB.

Ilyapa — MHOTOKOMIIOHEHTHAsI CMECh, COCTOSIIIAs U3 TalbKa, KA0JIMHA, OKCUIA LIMHKA, OKCUA TUTAHA,
KapOOHaTa MarHus, Kpaxmasa, IMHKOBBIX U MarHUEBBIX COJICH CTEapUHOBOM KHCIOTHI, OPraHUYECKUX U
HEOPraHM4eCKUX MUTMEHTOB. TyIb A7l pECHMIL: BOCK, MBLJIa, )KHUPBI, IIBETHAS! KPacka, BOCKOOOpa3HbIe
BeniecTBa. CocTaB UepHOM TYIIM: caka, Ba3eJIMHOBOE Macyo, BOCK, criepmarnieT. ['yOHas moMazaa: npupoJHbie
BOCKH WIH UX CUHTETUYECKUE aHAJIOTH, PACTUTEIILHOE MAcCIIO, CIIEPMALIET, Kpacsiliee BelecTBo. PymsHa:
cyxas u xxujkas. Kpacka s 6poseit — cyppMsiHoi 6neck. Tenu i Bek. Makusik.



Apomatssle cpenctBa. Hocutenu apomara: 3¢upHbie Maciia, TepIeHbl, CIIUPTHI, CI0XKHbIE 3(UpbL. DupHbIE
MacJia — CMECU JYLIUCTBIX BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIaCCaM OPraHUYECKUX COCTUHECHUI.
CriocoObl M3BJICUEHUS APOMATHUECKUX BEIIECTB U3 PACTEHUH: BEBDKUMAHUE, SKCTPArupOBaHUE TTaXyduXx
BEIIECTB C MIOMOIILI0 PACTBOPHUTEINEH, TUCTIILISIMS (M3BICUeHUE Y(PUPHBIX Macell BOJSHBIM ITapOM).
Apomarepanus. [lelicTBue 3amaxoB Ha OpraHU3M YEJIOBEKa.

Hyxu. [IpaBuna nonb3oBanus gyxamu. Onexononsl. TyanerHas Boaa.

Jle3010paHThl — CPEACTBA YCTPAHSIOIIME 3anaX NoTa. AHTUIIEPCIUPAHThl. XUMHUUYECKUA COCTAB
AQHTUIIEPCIIUPAHTOB: COJIM AIFOMUHHUS, CYPbMBI, XpOMa, JKeJIe3a, BACMYTA, IUPKOHHUS, a TAKKE
(dopmanbaerua u 3TUIOBBIN ciupT. Penemnentsl. Bunsl penennentoB. Crioco0bl X npuMeHeHus. Bpems
3¢ dEKTUBHOTO JCHCTBHSI PENICIICHTOB.

[paxTnueckue pabotel: «3mepenune pH moromux cpeacts», «O0HapykeHue TIuLepUHa B MapproMepHbIX
npenapaTtax. BepkuMaHue Maciia u3 KOXypbl allelIbCHHa».

Tema 7. Xumus B ObITY (5 9acoB)

BemecTtBa Ob1TOBOM XMUH U1 JoMa. besonacHoe oOpaliieHue co cpecTBaMu ObITOBON XUMUMU.
CuHTeTHYeCcKHe MOIOLINE CpeACcTBa. BHITOBbIE XUMUKATHI, UX KiIacCU(UKALKUs Ha OCHOBE TPUMEHEHHUS.
[IpaBuna obpaiienus ¢ npenaparamMu 0bIToOBON XUMHUH. OTpaBiieHHnEe OBITOBBIMU XUMUKaTaMU (pacTBOP
aMMuaKa, yKCyCHasi KUCJIOTa, [IepMaHTaHaT Kajus, ObITOBOM ra3, yrapHblii ra3, HHCEKTHIIHIBI,
pacTBOPUTEIIH, JJAKOKPACOYHBIE MATEPHAI U T.I1.)

A30yKa XUMYHUCTKH.
W3 uctopuu ncnonp3oBaHus MOOMUX cpeacTB. CuaTeTndeckue motomue cpeactsa (CMC). O uém roBoput
SIpABIYOK Ha oAexe. Morormiee aeiictBue CMC. Xumudeckuii coctaB 1 HazHaueHne CMC. Ot6enuBareny.

CpenctBa i YMCTKH KyXOHHOUM nocyapl. CpeacTa st 00phObl ¢ HACEKOMBIMHU.

[IpaBmita 6e30mMacHOTO XpaHEHHS CpeACTB ObITOBOM XuMuUH. [IpaBuiia 6€301aCHOTO UCTIOJIL30BAHUS CPEICTB
OBITOBOM XUMUM.

[IpakTrueckas padoTa "XuMYHCTKA HA JOMY"

[IpakTueckas paborta. CocraBieHrue HHCTPYKLMA O O6e301acHoi paboTe co cpecTBaMu OBITOBOM XUMUMU.
WHcexkTunmanbie mpenaparsl, UX OCHOBHBIE Ipymibl. PenmenenTsl. [IpaBuia npaBuiabHOro U 6€301macHoro
MIPUMEHECHHUSL.

Tema 8. Xummus B ceibCKOM Xxo3siiicTBe (4 yaca)
Arpoxumus Kak Hayka, ee pazsutue B Poccuu. [loHaTre o mectunuaax, ux kiaccupukanus. XuMUISCKUe
CBOMCTBa OCHOBHBIX SJIOXUMHUKATOB. CPOKH U MPOAYKTHI pa3iioKEHUs, IPEBPAIICHUS B IIOYBE, BOJOEMAX,

BO3MOKHOCTH HAKOIUICHUS B IPOAYKTHUBHBIX OpTraHax paCTeHHﬁ.

VY noOpenus n ux kinaccudukarys. OpraHndeckue 1 MUHepalbHble yaI00peHus. [IpocThie 1 KOMIUIEKCHBIE
yaoOpeHus.

IIpakTuyeckas pa60Ta «O3HaKOMIIEHHE C MHHCPpAJIbHBIMHA y,[[O6p€HI/I$IMI/I>)

Tema 9. Xumust u s3xosorus. ( 4 daca)

OKoJIorus aTMOC(bepBI. CocraB BO3yXa, €ro 3HAa4YCHUEC JIA TNIAHCTBI 3emns u JJI1 BCEX )KUBLIX OPraHU3MOB.
3anH3HCHI/Ie BO31yXa U €ro OXpaHa. O30HOBBIM OKpaH, 110JIb3a UJIN BpCII?



Okonorug mouBkl. COCTaB MOYBLI. MaKpo- U MHUKPOIJICMCHTEI, HGOGXO,Z[I/IMBIG JUIA XKU3HCACATCIIBHOCTH
pacTeHui.

IIpakTryeckue Da6OTBI: <<Onpez[eneHHe coCTaBa BO3ayxXa», ((I/ISY‘-IGHI/Ie cocCTaBa II0O4YBBI»

IL1anupyemMsble pe3yibTaThl

JINYHOCTHBIE pe3yJIbTAThI:

V' chOpMHUPOBAHHOCTH TIO3HABATEILHBIX HHTEPECOB, HHTEUIEKTYATbHBIX H TBOPYECKHUX CIIOCOOHOCTEH
YYALIKAXCS;

v’ caMOCTOATEILHOCTh B IPUOOPETEHHH HOBBIX 3HAHUM M IIPAKTHYECKUX YMEHHUI;

v MoTuBaIHs 00pa30BaTEIBLHON JEATENHLHOCTH IIKOJILHUKOB HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO
OAX0a;

MeTtanpeaMeTHble:

Pezynamusnvie YVJ/I:

v\ CaMOCTOATENBHO (OPMYIUPOBATH TEMY H LIEIIH;

v/ COCTaBJISATH IUIAH PEIIeHUs yIeOHON MPOOIEMBI COBMECTHO C YUHTETIEM;

v' paboTaTh M0 IUIaHy, CBEPAS CBOU JEUCTBUS C LIENILIO, KOPPEKTUPOBATH CBOIO JIEITEIHLHOCTE,

v\ B IMAJIOTe C yYUTEIEM BHIPAOATLIBATE KPUTEPUH OLIEHKH M OIIPEAEIIATH CTENEHb YCIENIHOCTH CBOEH
paboTHl U PabOTHI IPYTUX B COOTBETCTBUH C 3TUMHU KPUTECPHUSIMH.

Tloznasamenvnvie YVJI:

v nepepabaThIBaTh U MPe0OPa30BEIBATH HH(OOPMAIMIO M3 OJHON (HOPMEI B IPYI'YIO (COCTABIIATH IUIAH,
TaOIHITy, CXEMY);

v/ OCYIIECTBJIATH AHAIU3 U CUHTES;

v yCTaHaBIMBATh PHYUHHO-CIICICTBEHHBIC CBS3H;

v\ CTPOUTH PaCCyXIEHUS,

Kommynuxamuenvie YV/I:

v’ BBICKa3bIBaTh U 0OOCHOBBIBATH CBOIO TOYKY 3PEHUS;

v/ CIyLIaTh W CIBIMIATE IPYTUX, OBITATHCS IPUHEMATH HHYIO TOYKY 3PEHHS, OBITH TOTOBBIM
KOPPEKTUPOBATh CBOIO TOUKY 3PECHUS,

JOKJIaJIbIBaTh O Pe3yJIbTaTaXx CBOEr0 UCCIIEIOBAHMS, YUaCTBOBAThH B AUCKYCCHH, KPaTKO U TOYHO
OTBEuaTh Ha BOIPOCHI, MCIIOJIb30BATh CIIPABOYHYIO JTUTEPATypy U APYrue UCTOYHUKU UHPOpMaIUY;
v/ JIOTOBApHBATBLCS U IIPUXOUTH K OOIIEMY PELIEHHIO B COBMECTHOM JIEATEIBHOCTH;

v’ 3aJ1aBaTh BOIPOCHL

Ilpeomemmnoie pe3yiomamot 0C60C€HUA YUEOHO20 Kypca:

1. B nosnasamenvhoti cghepe:

JIaBaTh OTPE/ICICHUS N3yYCHHBIX TOHSTHIA,

OIHCHIBATH JIEMOHCTPAIIMOHHBIC U CAMOCTOSITEIBHO MPOBEICHHBIC XUMUYECKHE IKCIICPUMEHTHI;
OIKCHIBATH M pa3inyaTh U3yYCHHbIC BENIECTBA, IPUMCHSICMbIC B TIOBCEAHECBHOM KHU3HH,

JIeTIaTh BBIBOJIBI M YMO3AKIIFOUCHHUS U3 HAOIFOICHHIA;,

6e301acHO 00paIaThCcs BeleCTBaMU, IPUMEHAEMbIMHU B IIOBCEIHEBHOM KU3HM.

2. B yennocmHo - opueHmayuoHHou cgepe:

aHAJM3UPOBATh U OLIEHUBATh MOCIEICTBUS Ul OKpYXKaroIlel cpesibl ObITOBON U
IIPOU3BO/ICTBEHHOMH JIeATETLHOCTH YellOBEeKa, CBA3aHHOMU C repepaboTKOM BEIIECTB.

3. B mpyoosoti cghepe:

MIPOBOJIUTH XUMHUYECKHUI SKCIIEPUMEHT.

4. B cgpepe bezonachocmu stcusHeOesimebHOCHU:

OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABIEHUX, 0)KOTAX U APYTUX TpaBMaxX, CBSI3aHHbIX C BEIIECTBAMU U
1a0opaTOPHBIM 000pyIOBaHHEM

SNENENENEN



@DopMBbI KOHTPOJISI M aTTECTALAN 00yIAKOLIUXCS

Jig oTcexKuBaHus pe3yabTaTUBHOCTH 00pa30BaTeIbHOrO mpotiecca 1mo nporpamme «HOHBIN XUMUK»
HCIIOJIB3YROTCA CICAYIOIINEC BBl KOHTPOJIA:

- IPEIBApUTEINIbHBIN KOHTPOJIb (IIPOBEpKa 3HAHMI yJallXcsl Ha HAYaJIbHOM 3Tane ocBoeHus [IporpaMmer) -
BXOJHOE€ TECTUPOBAHMUE;

- TeKYILIUHA KOHTPOJIb (B TEYECHHE BCETO CPOKA pealin3aliy MPOrpaMMbl);

WTOTOBBIN KOHTPOJIb (3aKJIIOUMTENIbHAS TPOBEPKA 3HAHUHN, YMEHUI, HABBIKOB [0 UTOTaM pealn3aliu
ITporpammstr).

DopMbI aTTECTAIIMHT

- caMocCTosITeNbHasl paboTa;

- TECTUPOBAHMUE;

- TBOPUYECKHUE OTYETHI,

- Y4aCTUEC B TBOPUCCKUX KOHKYpPCAX U HpCI[MeTHOfI OJIMMITHAJC 110 XUMHU,

- IPE3EHTALMs U 3alUTa IPOEKTa.

MatepuanbHo-TexHn4eckoe obecnieuenue IIporpammsi

OpraHu3anuoHHbIE YCIOBHS, TI03BOJISIONINE PEAN30BaTh COJIEPKAHNE JTOMOIIHUTEIHLHON 00pa3oBaTeIbHON
nporpammsl «FOHBINA XMMHK» IPEINOIAral0T HaTHYHUE:

- IOMEIIEHHS], YKOMIUIEKTOBAHHOT'O CTAHJAPTHBIM Y4eOHBIM 000py10BaHUEM U MeOEIbIO (JI0CKa, TapThl, CTYIbS,
mKadbl, BEITSDKHOM 1IKad, paKOBHHA C XOJIOAHOM BOJIOIIPOBOIHON BOJION).

- HEOOXOIUMBIX ISl SKCTIEPUMEHTOB 000PY/IOBAHMSI U PEAKTHBOB.

- MyJABTUMEANHHOTO 000pYAOBaHHS (KOMITBIOTEP, HOYTOYK, TPOEKTOP, (P31~ KapThl, 9KpaH, CPeICTBA
TEJIEKOMMYHHKALUH (JIOKAIbHBIE IIKOJIBbHBIE CETH, BBIXO/ B MHTEPHET).

JunakTrueckoe obecredeHne mpearnoiaraeT HaTmuue TeKCTOB PAa3HOYPOBHEBBIX 33JaHUH, TEMAaTUYECKUX TECTOB
0 KaXKA0MY pa3Jielly TEMbI, UHCTPYKIUH JJIs BHINOIHEHUS IPAKTHUECKUX PaOOT, TaOIHIIbI XUMHUUECKHX
anemenToB [[.1. MenaeneeBa, TaOIUIIBI paCTBOPUMOCTH OCHOBAHHMA, KHCIIOT, COJICH.
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