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1. IMossicHUTEIBbHAA 3ANMMCKA
Hamnpasnennocts [IporpaMMbl — ecTeCTBEHHOHAYYHAS U TEXHOJIOTUYECKAS

VYpoens ocBoenus [Iporpammel — 6a30BbII

1.1 AKTyanibHOCTH U 0CO0EHHOCTH MPOTrPAMMBI

UeloBeK HCMONB3YET THICSYM PA3TUYHBIX XMUMHUYECKHX BEIIECTB, 0€3 KOTOPHIX
HEMBICITUMA MMOBCEIHEBHAS KU3Hb. BMECTE C TeM MHOTHE U3 ITUX BEIIECTB HE O€30MaCHbI
U NpU HEyMEJIOM OOpallleHHe BMECTO IMOJb3bl MPUHOCAT BPEd, Kak MPUPOJE, TaK M
yenoBeKy. Bce Oonbliie HakarauBaeTCsl JaHHBIX O B3aMMOCBSI3HM MEXK]Yy COJIEpKAHUEM B
OpraHu3Me XUMUUYECKUX COCIMHEHUI, B TOM YKCJIE MOHOB METAJNIOB, U BO3HUKHOBEHUEM,
pa3BUTHEM TaKUX OOJIe3HEH, KaK PAKOBBIC U CEPIEUHO-COCYIUCTHIC 3a00sieBanus. B cBs3u
C 3TUM 0co00€ BHUMAaHUEC YICISETCS POJU PA3TUYHBIX AJIEMEHTOB B OMOXMMHYECKHUX
nporeccax B 30pOBOM U OOJIbHOM opraHu3me. PaccMoTpeHue poyidi B OpraHu3Me
Pa3IMYHBIX JIEMEHTOB UM UX COCJUHEHUW C OCTAaTKAMHU OPTraHUYECKUX MOJIEKYJ UMEET
OoJbllIoe 3HAYEHUE HE TOJBKO JUIS JICUGHUS, HO W Ui NPO(MIAKTUKH Pa3IMUHBIX
3aboneBanuii. JlanpHeliee pa3BUTHE MEIMIIMHBI CBS3aHO HWMEHHO C OTHMH
HaIpaBleHUSAMU. BrageHue 3HaHUSIMU O XUMHUYECKHX BEIIECTBAX MOTYT OOECIECUUTH
IPaMOTHOE OTHOIIIEHHE K MPUPOJIE U K COOCTBEHHOMY 3/10POBbIO O€3 HaHeCeHHUs yiepoa.

[ToaToMy 3HaHHE BO3MOXXHBIX IOCJIEACTBUM BO3JIECUCTBUSA PA3IMYHOIO poJaa
XUMHYECKUX COCIMHEHHI Ha OPraHu3M 4YeJIOBEeKa CTAHOBUTCS HEOOXOAMMBIM HE TOJBKO
IUTsl Bpadyel, HO U I KaXJA0r0 YeJIOBeKa.

3HaHMs, TMOTy4YaeMble B IIIKOJIE MO XMMHUU, BOBMOXXHO M HEOOXOIUMO TpaMOTHO
OPUMEHATh U B MOBCEAHEBHOM >XU3HU. [l03HaBas OCHOBOMOJArarolue 3aKOHbI XUMUH,
oOy4aromuecsi 3HAaKOMSTCSI C COCTAaBOM M CBOMCTBAMU Pa3IMYHbIX XUMUYECKHUX BEIIECTB,
KaK €CTECTBEHHBIM 00pa3oM MPUCYTCTBYIOUIUE B UYEJTOBEUYECKOM OpraHU3MeE, TaK U MPHU
HE3aBUCHMOM BHEIIHEM BO3AeHCTBHU. IIIKOJIBHUKH Y3HAIOT, KAK KIMEHHO 3TH BELIECTBA
BJIMSIIOT HA MPOLECCHI KU3HEAEITEIBHOCTH OpPraHnu3Ma U Ha caMy JKM3Hb YEJIOBEKA - 4TO
MIOJIE3HO U B KAKUX KOJIMYECTBAX, & YTO MOXKET OKA3bIBATh OTPULIATENBLHOE BIIMSHUE.

JlomonHUTENbHAS 00pa3oBaTelibHAs 00IIepa3BUBAOIIAs TIPOTPaMMa
«XuMHs B JKH3HU 4YenoBeka» (mamee — I[Iporpamma) 3HAKOMHUT OOYYarOMIMXCA C
KOMITJIEKCHBIMU TIpo0JieMaMu W 3ajadyaMH, TPEOYIOMMMH CHHTE3a 3HAHWA 1O Py
npeaMeToB ((hu3nka, OMOIOTHS, SKOJOTHS, Teorpadusi, HCTOPHS).
DKOJIOTMYECKHUM aCTIeKT: aHAIN3 U3MEHEHUW B OKPYKAIOIIEH cpejie M OpraHu3alus CBOETO
BIIUSTHUS HA CUTYaIHIo0, (GOPMHUPOBAHUE OEPEKHOTO OTHOIICHUS K IPUPOJIE.

Ou3nyecknii acreKkT: u3ydeHHe (U3MUYECKUX CBOWCTB BENMIECTB, (HU3HUECKHE
METO/Ibl aHAJIN3A BEUIECTBA.

Hctopruuecknili acmnekT: UCTOPUUYECKUE CBEICHUS O BIUSHUM XUMHHM Ha JKU3Hb
YEJI0BEKa.

buonornueckuii acmekT: HM3y4eHUE XUMHUYECKOTO COCTaBa OOBEKTOB >KUBOM



MIPUPOJIBI.

Nupopmatuka — nouck uHpopMauuu B MHTepHeTe, co3naHue u oQopMmieHHe

Mpe3eHTaIui, paboTa B TEKCTOBBIX U TAOJIMUYHBIX pElaKTOpax.
Conepxanue IlporpamMMbl 3HAKOMHUT OOYYarONIUXCS C XapaKTEPUCTUKON BEIIECTB,
OKpY>KaIOIIUX HAC B OBITY: BOJIa, IOBAPEHHAS COJIb, C BEIIECTBAMU, U3 KOTOPBIX CJEIaHBI
Mocy/ia, CHUYKH, KapaHjaamu, Oymara, CTpPOMTENIbHbIE MaTepHuajbl, aBTOMOOUJIbHAs
TE€XHHUKA, JIEKapCTBa U T. II.

Takue Tembl kak: «Bomay», «IloBapennas comb», «Cnumukm», «bymara» naror
BO3MOXKHOCTh aKTyall3allii DKOJIOTUYECKUX 3HaHUN oOydaromuxcs. I[IpakTtuyeckue
3aHSATUS CIOCOOCTBYIOT (DOPMUPOBAHHUIO CHEIUATBHBIX YMEHUUW U HABBIKOB palbOTHI C
BEIECTBAaMU U 000PyI0BaHUEM.

[IpoexTHBIe pabOTHI, TeMaTHKa KOTOPBIX HpuBoautcs B I[Iporpamme, mo3BOJST
chopmMupoBaTh y OOYyYarOmUXCSI YMEHHUE CaMOCTOSITEIBLHO MPUOOPETaTh U MPUMEHSTh
3HAHUS, & TAKKE Pa3BUBAIOT UX TBOPUYECKHUE CIIOCOOHOCTH.

AxkTyanbHOCTH [IporpaMmMbl 00yciioBIeHA TEM, UTO B YYCOHOM TUIAHE TI0 MPEIMETY
«Xumusi» OTBeNIeHO Bcero 2 yaca B Hegemo B 8, 9 10 kmaccax mo 1 dacy, 4to gaet
BO3MOXKHOCTb C(OOPMHUPOBATH Y 00YUAIOIIUXCS TOJIBKO 0a30BbIC 3HAHUS MO Tpeamery. B
TO)Ke Bpemsi Bo3pacT 15-17 Jer sdABiseTcss BaXHBIM i1 NpodhecCHOHATBHOTO
camooripeziesieHuss ooydaronuxcs. Bo3sMokHO, 4TO MPOCHYBIIMHCS WHTEPEC K XUMUU
MOKET BJIMSATH Ha BBIOOP Oyayiiei npodeccunu.

1.2 Tlepnaroruveckas uejecooopasnoctb [IporpaMmmbi

[legaroruueckas 1nenecooOpa3zHocTh [IporpaMMbl 3akitoyaeTcss B TOM, 4YTO B
mpoliiecce OOy4eHUsT CO3/IAI0TCsl YCIOBHS K (POPMUPOBAHUIO Y OOYYAFOIITUXCS [IEITOCTHON
KapTUHBI MUPA, BOCIIUTAHUIO JIFOJEH TBOPUECKUX U KOHCTPYKTHUBHO MBICIISIIUX, TOTOBBIX
K PELICHUIO HECTAaHJAPTHBIX )KU3HEHHBIX 3a/1a4d. Ha 3aHsaTusAX no

[Iporpamme QopmupyroTcst ymMmeHHs 0€30macHOTO OOpalleHus C BEIICCTBAMH,
MCIIOJIb3YeMBbIMA B TIOBCEIHEBHOM JKM3HH, 3aKJIaJBIBAIOTCS HOPMBI 3I0pOBOTO 00Opasa
AKU3HU. 3HAKOMCTBO OOYYAIONIUXCS C XUMUYECKUMU BEIIECTBAMHU, U3 KOTOPBHIX COCTOUT
OKPY)KaIOUIMHA MHUp, TO3BOJISIET PACKPBITh BaKHEHIINE B3aWMOCBSI3M YEJIOBEKA H
Pa3TUYHBIX BEIIECTB B CPEJIC €r0 OOUTAHUS.

1.3  OrauuurensbHbie ocobennocTu Ilporpammel.

[IporpamMmma nMeeT NPUKIAAHYIO HAMPABICHHOCTh U CIY>KUT JIJIs1 YIOBJIETBOPEHUS
WHIUBUIYaIbHOTO WHTEpeca O0ydYalomuXxcs K HM3YYEHUI0 W MPUMEHEHUIO 3HAHUH TI0
XUMUU B TMoOBceaHeBHOM xu3HU. B Ilporpamme craButcs 3amaya HEOOXOAUMOCTHU
00ecCIeunTh XUMUIECKYIO TPAMOTHOCTH B HAIIPABJIICHUH COXPAHECHHSI 3I0POBbSI, KaK 3aJI0Ta
YCHEUIHOCTH 4YEJOBEKAa B KU3HU; JAETCS TOHSITHUE O JIEKApCTBEHHBIX BEIIECTBAaX U
MEXaHU3Max WX JEUCTBUS Ha opraHu3sM 4enoBeka. Coxpepxkanue IIporpammsl
OMpENIEeNACTCSI C YYETOM BO3PACTHBIX OCOOCHHOCTEH OOydYarolMXCs U UX UHTEPECOB B
o0JlacTu MO3HaHUsI MUPA, K caMoMy ceOe, )KU3HU B 1I€JIOM, a TAK)KE C YUeTOM ICUXO0JI0r0-



MeJarOTMIeCKUX 3aKOHOMEPHOCTEH 00ydeHHUs M (HOPMHUPOBAHUS ECTCCTBEHHOHAYUYHBIX
3HAHMA W BHJOB TIO3HABaTeIbHOU nesrenbHOocTH. Oco0oe BHUMaHUE YACIACTCS
(GbOpMHUPOBAHUIO IKOJOTUUECKUX 3HAHUN 00yUJarOIIUXCS.

1.4 eas u 3agaum [porpamMmmel

Hean: dopMupoBaHne y 00yJaronuxcsl TIIyOOKOTO M YCTOHYMBOTO WHTEpECa K MHUPY
BEIIECTB M XMMHUYECKHX IPEBPAIICHUH, MPHOOPETCHHE HEOOXOIUMBIX IMPAKTHUECKHUX
YMCHHMH ¥ HABBIKOB IIPOBEICHUS SKCTICPHUMEHTOB.

3anaun:

OO6yuarorniue:

—  pacHIIMpeHHue KPyro3opa o0y4Jarouuxcs;

—  TIOBBIIECHUE WX WHTEpeca K XMMHUHU M Pa3BUTHE BHYTPEHHEH MOTHBAIIMHM YYCHUS
yepe3 (popMuUpoOBaHHE TPEICTABICHUN O COCTaBE M CBOWCTBAX XMMHUYECKHX BEIICCTB H
MaTEPHAJIOB, OKPYKAIOIIUX YEJIOBEKA B IOBCEIHEBHOM )KM3HU U METUIUHE;

—  pacIIMpeHUE W YrIyOJICHHE 3HAHWN 00YyJaromUXCs O POJIM XUMHUYCCKUX DJICMEHTOB
U WX COCIWHCHUU B >KM3HEACATEIHPHOCTH OpPraHW3Ma, O BAKHECHUIINX XUMHUYCCKHX
NPEBpAICHUSAX, JIGKAIIUX B OCHOBE METa0OIW3Ma, O NPHMEHEHWHW B MEIUIIUHE
HEKOTOPBIX HEOPTaHUYCCKUX U OPTAaHMUCCKUX BEIIECTB;

—  TIOJrOTOBKa 00YYaIOIIUXCs, OPUEHTUPOBAHHBIX HA XUMUYECKUN MPOodUib 00ydeHus,
K YCBOEHHIO MaTepHalia MOBBIIIEHHOT'0 YPOBHS CII0KHOCTH 110 XUMUU.

Pa3BuBarwumue:

— (QopMupoBaHHE CHEUMATBHBIX YMEHUH M HaBBIKOB pabOThl C XUMHYECKHUMU
BEIIECTBAMU U MaTepUaiaMu B OBITY U UCTIOJIb30BAHUS MTOTYYCHHBIX 3HAHUH Ha MPAKTUKE;
— pa3BUTHE TBOPUYECKHX CIIOCOOHOCTEH M YMEHHUW Y4YallUXCS CaMOCTOSITEIBHO
npUOOpPETaTh U MPUMEHSTH 3HAHMS Ha TPAKTHKE.

BocnurarenabHbie:

— BOCIIUTAHUE HKOJIOTHYECKON TPaMOTHOCTH U XUMHUUYECKOW KYJIbTYPHI IIPH
o0OpallleHUH ¢ BEIICCTBAMH,

— OpHEHTAaIHs Ha BRIOOP XUMHUKO-OHMOJIOTHUECKOTO MPOuIIs.

1.5 Anpecart IIporpammbl

[Iporpamma aktyanbha s odydaromuxcs 8, 9, 10 kimaccos (15-17 ner). Ha oGyuenue mo
[Iporpamme TpUHUMAIOTCS BCE KENAloNIue, UMEIoIe 0a30BbIe 3HAHUS 10 XUMHUH U HE
MMEIOIIKE MTPOTUBOIIOKA3aHUH TI0 3I0POBBIO.

1.6 ®DopMbl U pe:KUM 3aHATHIA.

@opMbI OpPraHU3alul y4eOHOr0 3aHATHSI:

- JICKIIMOHHO-CEMUHAPCKOE 3aHSTHE,

- TIPAKTHYECKOE 3aHATHUE;

- Oecena;

- KOH(pepeHus,

- wurpa.



@opMbI OpPraHu3ainuu 00pa3oBaTeTbHOr0 MpoLecca — TPYNIoBasi, MHAUBUIYaTbHASI.
Conepxanue Ilporpammbl  mpeamnojiaraeT pasHoOOOpa3Hble BHUABI  JICSATEIBHOCTH
oOydaromuxcs: Oecelpl, ITUCKYCCUH, MpPAKTHUYECKHME M JabopaTOpHbIE padoThI,
CaMOCTOSITEIbHBIE TPOEKTHBIE PabOThl C UCIOJB30BAHUEM PA3JIMYHBIX HCTOYHUKOB
uH(pOopMaIu.

I'pynnoBasi (Gecena 3BpucTHYECKas, 3al[MTa MPOEKTOB, JIJAOOPATOPHOE 3aHATUE, JICKIHUS,
OJIUMIMHAJA, OTKPBITOE 3aHATHE, IPAKTHUECKOE 3aHATUE, TPE3CHTAIIUS, CEMUHAD).
NuauBuayanbHas (HaOmroeHre, 0TpabOTKa HABBIKOB PEIICHUS MTPAKTUUECKUX 3aj1a4).
JlexuoHHO-ceMHUHapcKasi (hopMa MPOBEACHUS YICOHBIX 3aHATHH MMO3BOJISIET PACIIUPUTH U
yrayOuTh 3HAHUS O XUMHUYECKUX BEIIECTBAaX, MPUMEHSEMBIX B OBITY, CTPOUTEIHCTBE,
meauiuae U T.1. CeMHHapbl CIIOCOOCTBYIOT MOBBIIMICHUIO YPOBHS CAMOCTOSITEILHOCTH
o0ydJaromuxcs B yCBOCHUM MaTepHraia u Mpu padoTe C JOMOJHUTEIbHBIMA UCTOUHUKAMU
uHdopmanuu. [IpakTudeckue 3aHATHS CHOCOOCTBYIOT (DOPMHUPOBAHUIO CHEIHATBHBIX
YMEHUN Y HABBIKOB pabOThl ¢ XUMUUYECKUMHU BellecTBaMU U obopynoBanueM. Co3paHue
IIPOCKTHBIX PaboT MO OTACIBHBIM TeMaM [IporpamMMbl MO3BOJISIIOT Pa3BUTh TBOPUYECKHUE
criocoOHOCTH, CHOPMUPOBATH Y OOYUAIOIIUXCS YMEHUSI CaMOCTOSITEILHO MPUOOpETaTh
3HaAHUS.

WuTerpanus: nporpamma yriryossieT 3HaHUSI IO OMOJIOTUU, XUMHH, SKOJIOTHUH, METULIUHBI,
ncuxojaoruu. UTorom ycBoeHHUs MPOTPAMMBI SIBJISIETCA 3alllUTa IPOEKTA.

1.7 TIlnanmpyempble pe3yibTaThl 0ocBoeHus IIporpammbl. O6pa3oBaTesbHbIE
pe3yJIbTaThl:

[Tocne 3aBepiienus o6yuenus no [IporpamMmme oGyuaroiuecs Oy1yT 3HATh:

— COCTaB, CBOMCTBa, 00JIACTU MPUMEHEHUs HauOoJiee PacIpoCTPaHEHHBIX BEUIECTB U
MaTEpHAJIOB U YMETh NMPUMEHATHh UX MO HAa3HAYCHHIO, COOI0/1as MpaBuiia 0€301MacHOro
oOpaleHus ¢ HUIMU;

—  POJIb XUMHUYECKUX JIEMEHTOB U UX COCAMHEHUN B )KU3HECATEIHHOCTA OPTraHUu3Ma;

— BaXHEUIIME XUMHUYECKUE TPEBPAICHNUS, JISKAIIUe B OCHOBE METa00IM3Ma;

— HEKOTOpbIE HEOPTaHUYECKUE U OPTAaHMYECKHE BEIIEeCTBA, IPUMEHSIEMbIC B METUITMHE.
[Tocne 3aBepuienus o0yuenus o [IporpamMmme oOyuaromuecs: OyyT yMeThb:

— COCTaBJISITh CXEMbl OCHOBHBIX KPYTOBOPOTOB OHMOTEHHBIX 3JEMEHTOB B MPHUPOJE,
00OCHOBBIBATh POJIb KAKIOTO B COXPAaHEHWU MPHUPOTHOTO PABHOBECHS, aHAIM3UPOBATH
MPUYUHBI ¥ TIOCTIEJICTBUS €r0 HApYIIECHUS;

— TPOBOJIUTHh XMUMHYECKHH JKCMEPUMEHT MO OOHAPY)KEHHWIO KAaTHOHOB W aHWOHOB B
pacTBoOpax;

1. cobmonaTh npaBuja O€30MacHOCTH TMpU OOpalleHUUM C JIEKAPCTBEHHBIMU
BEIIECTBAMU U CPEICTBAMH OBITOBOM XUMUH,

2. COCTaBIIATH OTYET O MPOJETAHHOM SKCTICPUMEHTE;

3. TPUMEHSTH BEIIECTBA M0 HA3HAYCHUIO;

4. pemath 3aladyd  Pa3TUYHONM CTEMEHW CIIOKHOCTH: KaK  THUIOBBIC, TaK U



KOMIIJICKCHBIC,
5. pa3sBUBATHb CO6CTBCHHyIO WHUIHWATUBY W ITO3HABATCIIbHYIO aKTUBHOCTDL TP PCIICHUU
Ppa3IMIHBIX BOIIPOCOB U HpO6J'IeM B XMMHU.

Paspnen 2. Conep:xkanue IlporpamMmmel
2.1. Y4eOHbIi (TeMaTHYeCKHUIi) MJIaH

Ne Ha3Banue pa3nena KoaudecTBO 4acoB ®opma  arrecTanun/
KOHTPOJIst
BCEro Teopus NMPaKTH
Ka
BBenenue 2 2 2
1 Bona 3 3 3 TemaTn4yeckuii TECT.
2 YwucTele BelecTa u 3 1 2 TeMaTnuecKuii TECT.
CMECH B JKH3HH YeJIOBeKa
3 [MoBapernass conb U 3 3 2 TemaTudeckuid TecCT.
caxap
4 XUMUS AN 10 3 7 TeMaTn4ecKuii TECT.
5 Cruuku 8 6 2 TeMaTnuecKuii TECT.
6 Bymara 6 2 4 TemaTHUecKkuii TeCT.
7 XUMHS ¥ CTPOUTEITBCTBO 5 2 3 Temaruueckuii TecT.
8 XUMMSA 1 aBTOMOOMIIb. 4 2 2 TemMaTH4YECKHI TECT.
9 XUMHST CTUPAET, YUCTUT 4 2 4 Temaruueckuii TecT.
u youpaer.
10 Xumus i 3 1 2 TemMaTH4YECKHI TECT.
KOCMETHYECKHE
CpeJICTBaA.
11 XuMHA — X0351HKa 6 2 4 TemaTHyecKui TECT.
JIOMAIITHEH anTEeYKH
12 XuMus B MeQUIIAHE 10 5 Temarnueckuii TeCT.
13 BrinosmHeHne mpoeKToB. 5 3aIlHUTa MMPOCKTA
Hroro 72 31 41



2.1. Coaepxanue
BBenenue

OO61mue paBUIIa paboThI B XMMHYECKOW sabopaTtopuu.
Texnuka 6e3omacHOCTH TpU pabOTE B XMMHUYECKOW 1abopaTopuu.

OxkazaHue nEepBOM MOMOLIM MpPU HECYACTHBIX ciydasx. IlpaBuma paboTel C
KHCIIOTaMH, LIeN0YaMu, JITY4YuMHU BeliecTBamu. HarpeBaTenbHble mpuOOpHl M IpaBuia
paboThl ¢ HUMU. XUMHUYECKasi MocyAa 00IIero Ha3HaueHusa. MbITbe U CyIIKa XUMUYECKON
nocyzsl. Poib XUMHU B AKU3HU YeJioBeKa U pa3BUTHUH
YeJI0BEYECTBA. O0630p BaXXHEHIIMX KJIACCOB  COEJUHEHUH, HCIOJIb3yEeMbIX
YeJIOBEKOM. XHUMHUS -TBOPEHHE MNPUPOABI M PyK uYeloBeKa. XHUMHUS BOKPYr Hac.
XVMMHUYECKHE BEIECTBA B MOBCEHEBHOM KU3HU YEJIOBEKA.

IIpakTuka:

1. [Ipuemsbl oOpaleHust ¢ HarpeBaTebHBIMU TPUOOpamMu (CIUPTOBKA, IJIUTKA, BOASTHAS
0aHs) U1 XUMUYECKOM MOCyA0i 00111er0 Ha3HAUYECHHUS.

2. CocraBinenue TaOnaul, OTpaXaloUUX KJIACCH(PUKALUIO  BEIIECTB,
U3rOTOBJICHUE DJTUKETOK HEOPTaHMYECKHX BELIECTB, COCTABJIEHUE CIHCKAa pPEAKTUBOB,
HECOBMECTUMBIX JJISI XPAHECHHUS.

Tema 1. Bona

Bona B wmacmitabe mianHetsl. KpyroBopor Boasl. Ilpuponnas Boma u  eé
Pa3HOBUIHOCTH. XapaKTEPUCTUKA BOJ 110 COCTaBY U CBOWCTBaM. MHHepaIbHbIE BOJBI, UX
MECTOPOXKIEHHUS, COCTaB, LieJeOHblEe CBOWMCTBA, MPUMEHEHHE. 3amachkl MPECHOM BOJABI Ha
wiaHete. [IpecHas Bozna u ee 3amachl. DKojoruyeckue npoOiaemMsl yucTol Boabl. Bona B
opranusMme uenoBeka. Bonma B menuuuHe U (papmakonoruu. AHoMaluu (HU3MUECKHUX
cBoicTB. PacTBopstomas criocoOHOCTh BObI. [IpoOaeMbl TUTHEBOM BOJIBI.

[IpakTuka:

AHaJIN3 BOJIbI U3 MPUPOIHBIX UCTOYHUKOB.
PactBopsironiee nericTBUE BOJIBI.
OuncTKa BOJEL.

OnpeneHeHI/Ie KCCTKOCTHU BOABI U €€ YCTPAHCHHC.

a M LD e

MHoro nu BOJbI B OBOIIaxX U GppyKTax?
Tema 2.UncTble BelecTBa M CMECH B KU3HH YeJIOBEKA

Yucrtele BemecTna JuctumnpoBanHas Boja, Kuciaopoa. Cepedpo, Bogopos, Ceunen
u nap. Wctunueie pactBopbl. CMecu Mopckas Boga. I'panut. Cranb. PactBop xiopuaa
Hatpusi ana uabekuuil. Yyryn. Bozayx. bazaner. Crexno. DOMynbcHsl «Macio B BOJAEM.
PasHoBUHOCTH CcMecel, 00acTH WX HCITOIh30BaHUS B MOBCEIHEBHOM YKHM3HHU YEIIOBEKA.
I'omorenHble u rereporeHHbie cMecu. Cmecu B papmakosoruu. [IpuMepsl KUIKUX, TBEPABIX
1 ra3000pa3HbIx cMeced. OJHOPOIHbIE U HEOJHOPOAHBIE cMecH B ObITY. CBOMCTBa cMeceil.
Paznenenune cmecen.

Brigenenue BemecTs u3 HEOJIHOPOJHOM  CMECH, 00pa3zoBaHHOU
pPacTBOPUMBIMHU U HEpPAaCTBOPUMBIMH B  BO/JI€ BEILIECTBAMHM.



OrcrauBanue: BpineneHue BemecTB W3  HEOJHOPOJHOM cMecH, 0Opa30BaHHOU
HEPACTBOPUMBIMM B BOJIE BELIECTBAMH C PA3JIMYHOM IUIOTHOCTBHIO. B nenurensHOU
BOPOHKE.

Juctusisiius, BelllIapuBaHue, NEHTpUudyrupoBanue, xpomarorpadus, KpucTayuin3aus
1 BO3roHka. [leperonka win TUCTUILIISALNS - CIIOCO0 pa3/ieNieHrs, OCHOBAaHHbBINA HA pa3Inuuu
B TEMIIEpaTypax KUIIEHUs APYr B ApPyre KOMNOHEHTOB. [Ipuem pazneneHuss ogHOPOIHBIX
CMecel MyTeM UCIHAPECHUS JIETYUYHX KUJIKOCTEN ¢ MOCHEAYIONIECH KOHACHCAIIMEN UX MAPOB.
IIpumep: nonydyeHrue TUCTUUIMPOBAHHON BOABI. Pelienne 3a1a4 Ha HaX0XKAEHUE MacCOBOMN
1 00bEMHOM J0JM KOMIIOHEHTA CMECH.
IIpakTuka

NsroroBnenue mpocTtemmx (UIBTPOB W3 TOJAPYYHBIX CpencTB. PaszgeneHue
HEOJHOPOJHBIX CMECEH.
OuncTka MEAHOTO Kynopoca OT HEPACTBOPUMBIX U PACTBOPUMBIX MPUMECEI.
Tema 3. IloBapeHHasi COJIb U caxap

Ponb moBapeHHOM coiu B OOMEHE BEIeCTB YeJIOBeKa U )KUBOTHBIX. CoJieBoi OanaHc
B OpraHusMe uesioBeka. [[puMeHenue xjmopuaa HaTpus B
XO3SIICTBEHHOMN JesTeNIbHOCTH dYenoBeka. Kornma conb — aia. 31m0ynoTpeOseHue CoJIbio.
Hcnonb3oBanue xjopujaa HATpUsi B XMMHYECKOW MPOMBINUIEHHOCTH. Fcnonbs3oBaHue
xJiopuga Hatpus B nuule, Meauuuse. IIpousBoncTtBo moBapeHHoW conu. Caxap U €ro
coiicTBa. [lone3Hbie u BpeaHbie yepThl caxapa. HeoObruHOE mprMeHeHne caxapa.
[TpakTuka.

1. CoiicTBa pacTBOPOB ITOBAPEHHON COJIU
2. l'opur nu caxap?
Tema 4. Xumus numu

N3 dero coctout mnuia. XMMHUYECKUN COCTaB MPOAYKTOB muUTaHus. OCHOBHBIE
KOMIIOHEHTBI THINU: KUPBI, OEIKU, YTIEBOABI, BUTAMHUHBI, CONH. XUMHUS MPOIYKTOB
PaCTUTENBHOIO U KUBOTHOTO NpOoUCXOXAeHUs. Pusmnonioruss numeBapeHus. [IpoaykTsl
OBICTPOrO0 MPUTOTOBJICHUS M OCOOEHHOCTH WX MPOM3BOJCTBA. [Iporieccrl, mpoucxoasime
IIpU Bapke, TYLIEHWM WU KapeHuHu nuiuu. Kak cuenars eny He TOJBKO BKYCHOM, HO H
nosie3Hoi? J{06aBKky B MPOIYKTHI TUTAHUS.

XUMUYECKHE PEaKUMHU BHYTPU HAC. XUMHUUYECKHE IMPOLECCHI, MPOUCXOASAIINE IPU
XpaHEeHHUH U  TepepaboTKe  CEeNbCKOXO3SWCTBEHHOTO  ChIphsi. KoOHCepBaHTBI |
AHTUOKUCIIUTEIIH, UX POJIb.

Croco06pl XUMHYECKOTO aHAlIM3a COCTAaBa BEIIECTB B MPOAYKTAX IMUTAHMS.
Conep:kaHue BUTAMUHOB U MHUHEPAJIbHBIX BEIIECTB B MUILEBBIX MPOJAYKTAX.

[Ipaktuka

1. OmnpeneneHue KadyecTBa Meaa. IIpoBepka Mena
HaHAJIMYME Kpaxmasa, MeJia, caxapo3bl.

2. Omnpenenenne ButaMuHoB A, C, E B pacTuTeIbHOM Macie.

3. OrmpeneneHre HATPATOB B IPOYKTaX.

4. Ananus npoxJiaJUuTeIbHbIX HATUTKOB.



Onpenenenue coaepKaHus KUPOB B CEMEHAX PACTCHUM.
KauecTBeHHbIE peakiny HA IPUCYTCTBUE YTJIEBOIOB.
XUMHUYECKHE OMBITHI C )KEBATEIBHON PE3UHKOM.

N oo

OrnpeneneHue coaep kaHusi MOBAPEHHOW COJU B MPOJYKTaX MUTaHUS (Macio, ChIPHI,
COJIEHBIC TBOPOKHBIC U3JIEIHS).
Tema 5. Cnimuku

[Tupodopsl. Uctopus uzobperenus crnuyek. Crnuuku Ilancens u Yokepa. Crnnuku
Copua. Cnnuku Upunu. llIBeackue cninuku Jlynncrpema. Kpacusiii u 6ensiit hocdop.

OKHCIUTENBHO - BOCCTAHOBUTENbHBIE IMPOLIECCH, MPOTEKAIOIMIME MPU 3aKUTAHUU
crimuku. OCHOBHBIC BUJIbI COBPEMEHHBIX CITUYCK. JlepeBsHHBbIC (M3rOTOBICHHBIC U3 MSTKUX
HOpOJ1 IepeBa - OCUHBI, JIUIIbI, TOIOJISI, AMEPUKAHCKOW OEJION COCHBI U T. M.), KAPTOHHBIE U
BOCKOBbI€ (MapaMHOBBIE - U3TOTOBJIEHHBIE U3 XJIOMYATOOYMaXKHOTO JKI'yTa, MPOINUTAHHOTO
napagunom). Ilo meromy 3axuranus - TEPOUHbIE (3aXKUTAIOMIMECS MpPU TPEHUH O
CHEeHUaNIbHYIO TOBEPXHOCTH - TEPKY) U OECTEPOUHBIE (3KUTAIOIIMECS TIPU TPEHUH O JIF00YIO
IOBEPXHOCTb ).

Cnuueynoe npou3BoAcTBO B Poccun. CTpoeHue, cocTaB U U3TOTOBJICHHUE CITHUEK.

Cneunanbubie cnnuky. [ITopMoBbIe (OXOTHUYBH) - TOPAIIUE HAa BETPY, B CBIPOCTH U
nox 1oxaéM. Tepmudeckue - pa3BUBAIOIIKE MPU FTOPEHUHU 0oJiee BHICOKYIO TEMIIEpaTypy U
JAIONIUe TIPU CTOPAHHUH TOJIOBKHU 0OJIblIee KOIMUecTBO Termia. CUrHajIbHbIC - TAIOIINe TIPU
ropenuu 1BeTHoe miams. dortorpaduyeckue
- TAIOII[M€ MTHOBEHHYIO SIPKYIO BCIBIIIKY, UCIIOIB3YEMYIO TIpH GoTorpadupoBaHuu.

Curapsble - CIMYKH YBEJIMYEHHOTO pa3Mepa s 0osiee MpoA0IKUTEIbHOTO TOPEHUS
OpU pacKypuBaHUM curapbl. TpyOoOuyHBIE- CIUYKK YBEJIMUYEHHOTO pa3mepa s Ooliee
POJOJKUTEIIBHOT'O TOPEHHUS TIPU PACKYPUBAHUU KypUTEIbHOM TpyOku. KaMuHHbIE - OUYeHb
JUTMHHBIE CIIMYKH, YTOOBI 32KUTaTh KAMUHBI. ['a30BbIe - MEHbIIICH JITTUHBI, YeM KaMUHHBIE,
YTOOBI 3aKUTaTh Ta3oBble ropenku. JlekopatuBHbIe (MOJAPOYHBIC, KOJUICKIIMOHHBIE) -
OTpaHUYCHHBIE BBITYCKH KOPOOKOB (MHOT/IAa Habopamu, yJIOXKEHHBIMU B JEKOPATHBHYIO
KOPOOKY).

[Ipaktuka

W3ydyeHrne CBOMCTB pa3iMYHBIX BHJIOB CIHUYEK (OBITOBBIX, OXOTHHYBHX, TEPMHUYECKHUX,
CUTHAJIbHBIX, KAMUHHBIX, (hOTOrpaduIecKuXx).

Tema 6. Bymara

Ot nepraMeHTa M IIEIKOBBIX KHHUI 10 Hammx AHed. [lemmonoza. Cessyromue:
KaOJIMH, KapOOHAT KaJbIHs, MUTMEHTHI. XJIOMYaTOOyMakKHbIe TKaHU. Buabl Oymaru u ux
MPaKTHYECKOE HCIOJb30BaHUE. TexHoyorus mpou3BojacTtBa Oymaru. CTpykTypa Oymaru
[10JT MUKPOCKOITOM BO ()JIyOPECLIEHTHOM CBEYEHUHU.

[TomydaOpukaTel 1yis MPOM3BOJACTBA Oymaru: JApeBecHas macca WIM LEeJUTI0N03a;
LEJUII0JI03a OJIHOJIETHUX PACTEHHH (COJIOMBI, TPOCTHHIIBI, KOHOIUIM, pUCa U JPYTHUX);
MOJIYLIEJUTIONIO3a; MaKyJaTrypa; TpSIUYHAs MoJIyMacca; Ui CleHUaJbHbIX BUIOB OyMaru:
acOecT, IepCTh U IPYrue TEKCTUIbHBIE BOJIOKHA.

[IpousBojicTBO Oymaru: NMpUroTOBICHUE OYMa)KHOW Macchl (pa3MoJl U CMEUICHUE



KOMITOHEHTOB, TPOKJICHKA, HAMOJTHCHHE H OKpacka OyMa)XHOW MaccChl); BBIPabOTKa
OyMa)kKHOM mMacchl Ha OymarojenaTeIbHON MalluHe

(pa30OaBieHHE BOJOW M OYMCTKA MAcChl OT 3arps3HEHU, OTIHB, MPECCOBAHMUE U CYIIKA, a
TakKe TIepBUYHAS OTJACNIKA), OKOHYATelIbHAs OTAENKa (KaJTaHIUPOBAHHUE, pE3Ka);
COPTUPOBKA U yITAKOBKA.

IIpakTuka.
1. N3yuyenue cBOMCTB pa3inMUHbIX BUIOB OymMaru.
2. [lonyyenue Oymarm.

Tema 7. XumMus ¥ CTPOUTEILCTBO

CrpoutensHbie pactBopbl. M3Becth. Men. Ilecok. beton. LlemenT. Uctopus crekna.
Kupninun. ®dapdop u dasuc. JpeBecuHa — YHUKaJIbHBIA CTPOUTENBHBIA Marepual.
Jlakokpacounble Marepuasnbl. CBoiicTBa  OonM(BI, MACIAHBIX Kpacok, dMajei,
pactBopureneil. [loHsiTue 00 SKOJOTMYECKH YUCTHIX MaTepuanax. Kepamuueckas mneHa.
3unaput. Kampiut. Coomut. ['pyTo0ioku. CuirkaThl METAIOB U BSDKYIIME MaTEpUAJIbL.
Koppo3sus crpoutenbHbix MmaTepuanoB. [lonumepsl B CTpPOUTENBCTBE.

XHWMHUYECKHE CBOMCTBA CTPOUTENBHBIX MATEPHAIIOB
XHUMHUYECKass CTOUKOCTh — 3TO CBOWCTBO IOKa3bIBAET, HACKOJIBKO MaTepuaj yCTOWYMB K
BO3/JICHCTBHUIO IPYTUX BEIIECTB: KUCIOT, IEN0YEH, COJIEH U Ia30B.

Koppo3noHHas ycTOMYHUBOCTh — CBOMCTBO MaTepuasa IPpOTUBOCTOSATh BO3ACHCTBUIM
OKpy>Karolei cpeapl. Yale Bcero 3To OTHOCUTCS K CIIOCOOHOCTH HE MPOMYCKaTh BIary.

PacTtBopuMOCTh — CBOICTBO, MpH KOTOPOM MaTepual HMEET CIIOCOOHOCTH
pPacTBOPATHCS B PA3IUYHBIX KUIKOCTIX.

Anre3us — CBOWCTBO, KOTOPOE XapaKTepU3yeT CIOCOOHOCTh COEIUHATHCS C JPYTUMHU
MaTepuagaMy U IOBEPXHOCTAMH.

Kpucraimmsanus — XapakKTepUCTHKA, IIPU KOTOPOW MAaTepUall MOXKET B COCTOSHHUH
napa, pacTBOpa WIH paciiaBa 00pa3oBbIBaTh KPUCTAILIBL.

Bunel 3arps3HeHuil  (IbLIeBble, paJuallMOHHbIE, OHOJOTMYECKHE, IIYMOBBIE),
3HA4YECHUE )KUBBIX OPraHU3MOB B IOMax U KBapTUPAX.

[Ipaktuka
1. Ornpenenenne OTHOCUTENBHOM 3aMbIJIEHHOCTH BO3/1yXa B IOMEIICHHH.
2. Pemenue 3a1a4 ¢ 3K0JIOTUYECKUM COAEPKAHUEM.

Tema 8. Xumusi u aBTOM0OOMJIb

Marepuansl, KOTOpPbIE HCHOJB3YIOTCA JJIi  M3TOTOBJICHUS ~ aBTOMOOUJIEH.
3anpaBOYHbIC KUJIKOCTH (TOIJIMBO, Macjia, CMa3KH, OXJIaKIAIOIIUE >XUJIKOCTA U T. I1.);
PE3UHBI - IIMHBI U PE3UHOTEXHUYECKHUE U3EIHS; TIJIACTMACChI; OT/ICJIOUYHO- JEKOPATUBHbIE
Marepuaibl (OOMBKA, JIaKHW U KPAacKH, aHTUKOPPO3UOHHBIE MOKPBITUS M T. II.); KIEH,
FEPMETHKHU. DJICKTPOJHUT — ITO YTO-TO 3HaAKOMOe. beH3uH,
KEPOCUH U Jpyrue «- HHBI XUMHYECKHE IIPOIECCHI, IPOUCXOAANINE TIPU
AKCIUTyaTalluy aBTOMOOMIISI. DKOJIOTHUSI U aBTOMOOWITb.
[TpakTuka:
1. BeH3uH u KEpOCUH KaK pacTBOPUTEIIH.



OMNBITHL 110 03HAKOMJICHUIO C PACTBOPSIIOIIMM JIEMCTBUEM HEPTENPOIYKTOB, KaK U
MNpEeAbIIYIIUH, TI0X0 BUIHBI C JAEMOHCTPAIMOHHOTO CTOJIa, MOATOMY HMX JIy4Ill€ BCETO
CTaBUTh B KauecTBeE JJaOOPATOPHOU pabOTHI.

a) B npoOupku ¢ 6eH3MHOM, KEPOCHHOM U BOJI0M HainuBaroT o 0,5 MJI paCTUTEIbHOTO Macia
u B30anThIBalOT. Macno pacTBopserca B yrieBojgopogax. OTMeyaroT JIydIlylo
pPacTBOPUMOCTH B OCH3UHE.

0) B HebonbIne crakaHuuKy WK GpapopoBbie YAIIKU C TEMHU KE KUIKOCTIMH MOMEIIAI0T
KYCOYKHM TKaHU C MATHAMU XUpa U MEPEMEIIMBAIOT MX CTCKISIHHOW MallouKou 2-3 MUH.
[Tocne BrIChIXaHUS TKaHU, TOMEIICHHBIE B OCH3UH U KEPOCUH, OKAa3bIBAIOTCS OYUIIICHHBIMU
OT Kupa.

2. T'opeHwue BBICHIMX YTJIEBOJIOPOIOB.

a) CmauuBalOT MOJOCKU (UIBTPOBaIbHOW Oymaru B OCEH3MHE, KEPOCHHE, MazyTe H
MOJDKUTAIOT UX. BelecTBa ropsAT CBETANMMCS IIaMeHEeM. BhICIIne yriaeBogopoJbl Mpu
ropeHuu o0pa3yroT KOIMOTb.

0) Ha >xene3nbie ruracTuHkU wind (pappopoBbie KPHIITKK HAJTUBAIOT MO HECKOJBKY Karelb
OeH3MHa, KepOCHMHA U CMAa30YHOI0 Maclia WM Ma3yra u nojxuraror. Habmogarot 1o xe
apienne. OOpaimaloT BHHMaHME Ha JIETKYI0 BOCIUIAMEHSEMOCTh O€H3MHAa W Ha
CPaBHUTENIBHO TPYJIHYIO 3ar0opaeMOCTh Ma3yTa.

B) B xkene3nyro wim papdopoByro JI0KeUKy MOMENa0T HEOOIbIION

Kycouek mnapadvHa U HArpeBaloT €ro B IulaMeHH ropeiku. Ilapadun mnaButcs, a 3aTem
TOpUT, 00pa3yst KOMOTb.

3. Ouncrtka OeH3MHA U KEPOCHHA.

beH3un u KepocuH mocie 3aBOJACKON MEPEroHKH COAepKaT MpuMecu Ha(TEHOBBIX
KHACTIOT W APYTHX BEHIECTB, OCIOXKHAIOIIMX WX MpUMEHEeHHE. HeouWieHHbIN KepocHH,
HaIpuMep, IJI0XO0 IMOJHUMAETCS 1O (PUTHITIO JIAMITBI, C1a00 TOPUT U OBICTPO 0OpasyeT Harap.
Heouuniennbsie mpoayKThl MOKHO Y3HATH IO TPS3HOMY BUIY U MaJlOM MPO3PAYHOCTH.

OyucTtky  TpPOM3BOMAT  OOBIYHO, oOpabaThiBas  HEPTEHPOMYKTHI  CIIepBa
KOHICHTPUPOBAHHOW KUCIIOTOM, a 3aTEM IIEI0YbIO.

HanuBatot B O0NIBIIYIO JETUTENBbHYIO BOPOHKY 15—20 MJT HEOUHUIIIEHHOTO KEPOCHHA
U TpuOaBIAOT 2-3 MJI KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHL. BOPOHKY 3aKphIBalOT
MpOoOKOH U cMeCh BCTPsAXUBAIOT 0kosi0 10 muH. [Ipu 3TOM BOpOHKY Jep>KaT MpoOKO BHU3
Y BpeMs OT BPEMEHU OTKPBIBAIOT KpaH, YTOOBI BHITYCTUTh BBEPX IMAPHI JIETYYHX BEHIECTB.
Ilocne 3TOoro cMecH HarOT PacciOUThCs, HA YTO MoTpedyercss MUHYT 10 unu naxe Oosblie,
Y MEJJICHHO CITYCKAKOT HU>KHUM CJIOM KUCIIOTO T'yJIpOHa.

OcraBmmiicss B BOPOHKE KEPOCHH TPOMBIBAIOT IMOJIOOHBIM € CIIOCOOOM BOIOHW B
teueHne 1—2 MuH. BosHBIN CIIOH CITyCKarOT, @ KEPOCHH MPOMBIBAIOT 5— 10-mpOIIeHTHRIM
pactBopoM 1ienouu. [locie ciauBaHMs HIENTOYHOTO CIIOSI OTMBIBAIOT OT KEPOCHMHA BOJOMU
ocTaTku 1enouu (mpoda genondranerHom).

Yo6exnaroTcsi B TOM, UTO OYMILIEHHBIM KEPOCHUH OKa3bIBaeTcsi Oojiee Mpo3pavyHbIM,
Jydille TOPUT U UMEET APYro 3amax.

Ha nuctku ¢unbrpoBaibHON OymMaru moMeniaroT Karil UCXOJHOTO0 U OYUIIEHHOTO



KepocrHa. OUUIIEHHBIA KEPOCHUH UCTIAPSETCS MTOJHOCThIO, HEOUUILIEHHBIA OCTABIISAET MOCIE
ce0s1 MSATHO MPUMECEH.

Tema 9. Xumus crupaer, YUCTUT U yOupaer

Mpeuia. Coctas, cTpoeHue, nojaydyenne. CHHTETUYECKUE MOIOIIUE CPE/ICTBA U TOBEPXHOCTHO
- aKTUBHBIC BEIIIECTBA.

OcHoBuble  kommnoHeHThl CMC:  noBepxHocTHo-akTuBHBIE  BemiectBa  (ITAB);
BCIIOMOTaTEeIbHBIE BEIIECTBA: IIEJIOUYHBIE COJIU - KAPOOHAT U CUJIMKAT HATPUSsl, HEUTpaIbHbIC
coyii - cynbdar u pocdat HATPUs; KAPOOKCUMETHIILICIITIONIO3HAS, TOJTUBUHWITTUPPOJIUIOH,
XUMUYECKHe oT0enuBarenu (epcoin); XuMUIeckue otoenuBaTeNu (epeKkuch BOAOPOIA);
buzndeckue  (omTuueckue) orOenuBaTend - (PIyopeciupyrolme  COSIUHCHHS;
a7IcOpOLIMOHHbBIE KpacuTenu (yJabTpaMapuH, WHJWTO, CUHTETUYECKHE OpraHWYeCKue
MUTMEHTHI); 0M0100aBKH - (hepMEHTHI (JIMMa3bl, IPOTEa3bl U AP.); OTAYIIKH; AaHTUCTATHKHU.
CpenctBa OBITOBOM XMMHH - XMUMHUYECKHE CPEICTBA MO YXOAY 3a COOCTBEHHOCTHIO:
OJICKJION, TOMelIeHusaMH, aBTomoOw siMu. K cpenctBam OBITOBOM XUMHUM OTHOCST
Ne3nHGUIMPYIONIUE CPEACTBA, PEMNEIUICHTHl U Ip. cpeacTBa. CpeacTBa OBITOBOM XUMHH,
IPUMEHSEMBIC 1151 BBIBEJICHMUSI TIATCH.

IIpakTrka

1. Omnpenenenue pH - cpenbl B MbLIax U MIAMITYHSIX.

2. IIpuroroBiieHre MbLIA U3 CBEYKU U CTUPAIBHOU COJIBI.

3. BriBeneHune nsateH ¢ Tkanu. Mputa. CoctaB, CTpOCHHE, IOTYUYEHUE.
4. CpaBHEHHE CBOMCTB MBUIA CO CBOMCTBAMHU CTUPAJIBHBIX ITOPOILIKOB.

Tema 10. Xumusi 1 KocCMeTHYECKHE CPeICTBA

Kocmernueckne  moromume  cpeacrBa.  Kpembl.  IleHomoromue — cpencrsa.
OnonackuBatenu U KOHIULHMOHEPHI. ['enu. CocTaB M CBOMCTBAa KaK COBPEMEHHBIX, TaK H
CTapUHHBIX CPEACTB TMTHUEHBI, TPAMOTHBIN BBIOOP CPEACTB TMTHEHBI; IOJIE3HBIE COBETHI 1O
yXOAy 3a KOXKEH, BOJIOCAMH U MOJ0CThi0 pTa. COCTaB U CBOMCTBA HEKOTOPBIX MPENAPaTOB
TUTUCHUYCCKOMN, JeYeOHOM M JIEKOPATUBHONW KOCMETHKH, I'PAMOTHOE MX HCIIOJIb30BaHUE.
XHUMHUYECKHE TPOIIECCHI, JEKAIIME B OCHOBE yXOJa 3a BOJIOCAMH, UX 3aBUBKH, YKIIAJIKH,
OKpacKH; MpaBWIbHBIA YyXOJ 3a BOJOCAaMHU, IPaMOTHOE HUCIIOJIb30BAHUE MPENapaToB IJIs
OKPACKH U YKIIAJIKHA BOJIOC, OPUEHTUPOBAHHUE B IX MHOTOOOpA3HH.

J1e3010paHThl U O30HOBBIN «IIUT» MJIAHETHI.
JlymucTeie BemiecTBa B nmaphoMepun, KOCMETHKH, MOIOIIHUX CpeACcTBax. DPupHbIE Maca.
Cocras.
Cnoxwnsbie 3¢upsl. CocTa, CTpOCHHUE, OJTYUYEHUE.
[Ipaktuka
1. H3yueHwue cocTaBa AEKOPATUBHOU KOCMETUKH MO ITUKETKAM.
2. Omnpenenenne pH - cpeapl B MbUTaX U MIAMITYHSIX.
3. WzBneuenwne >(pupHBIX Macen W3 pacTUTETLHOTO Marepuana. llepeunas msta, e€10BOe
MAacIIo.
4. TlomydyeHue CIOKHBIX 3¢upoB  u3 OpTraHUYECKUX COCIMHEHUH.
OrtunMeTtaHar (3anax poma). M300yruistanat (PpyKToBBIi 3amax).



Tema 11. Xumus — xo3s1iika JoMalIHeH aNITeYKH

JlexapcTBeHHBIE IpenIapaThl, UX BUBI M Ha3HadeHue. Kaxaoe iekapcTBo
— XUMHAYECKUU PEAKTUB.

Mmnororpanusbii noa. Ilouemy Moa HaO AEpKaATh B IUIOTHO 3aKYIIOPEHHOU CKIISTHKE.
«3enéHka» WM PaAcTBOP OpUIUIMAHTOBOTO 3ei€éHoro. HeoObuHbie CBOWCTBA OOBIYHOM
3EJIEHKHU.

AKTUBHUPOBAHHBIN YTOJIb.

JlexapcTtBa o1 npocTtynbl. Butamuuabsl CaMo€IbHBIE JIEKAPCTBA.

ACIHPHH WY aleTUICATULUIIOBAs KUCIIOTA U €r0 CBOMCTBA. UTO Nosie3Hee: acCIuprH
win yrncapud, Hypoden unu llepekucs Bomopona u rugporneput. CBONCTBa NEpeKUcU
BoAopoAa. IlepmaHranat kaius, MapraHI{OBOKUCIIBIN KAJIUM, OH KE —

«MapraHioBka». HeoObluHbIE CcBOMCTBa MapraHuoBkH. Kakyio ONacHOCTh MOMKET
IPEACTaBIATh MAPTaHIIOBKA.

Hyxna nu B nomaniHeil anteuke 6opHas kuciora. CTtapble JeKkapcTBa, Kak ¢ HUMH

MOCTYIHUTb.

Bomnpocsl k cemunapawm:

1. Tlepmanranar xamus. Mcrtopus otkpeitus. ®dusmdeckue cBoicTBa. OKHCIUTEIbHBIC
cBolicTBa. [IpaBuia XxpaHeHus mepMaHaraHaTa Kajus.

2. Uo6ynpoden?

3. Ilpumenenue pacTBopa NepMaHraHara Kajius B ObITy, B MeauiuHe. Mepsl nepBoi
NOMOIILH MPU OTPABIEHUH KOHIEHTPUPOBAHHBIM PACTBOPOM NIEPMAHraHATa KaJHsl.

4. PactBop OpUIUTMAHTOBOTO 3esieHoro. [lepokcua Bonopoaa, HCTOPUST OTKPBITHS.

5. Ileprugponb. ®Pusnyeckne, XUMHYECKHE CBOWCTBA. I[IpuMeHeHHME B MEIULIHHE:
KPOBOOCTaHABIIMBAIOIIEE U IE3UHPUITUPYIOIIEE CPEACTRBO.

[Ipakrtuka.

6. Ilonmyuenme momodopma.

7. JleficTBHE KUCIOT HAa OPWILTMAHTOBBIN 3€JICHBIN.

8. lllemouHoe pacuieneHue JICBOMUIICTHHA.

9. KauectBeHHas peakius Ha MEPOKCH] BOAOPO/IA.

10. OnpeneneHue BUTAMHUHOB B TIpenapaTax MOJIUBUTAMUHOB.

Tema 12. XuMus B MeUIIHHE

IlepBble marm xumMuu B MeauunuHe. [loHarue o (¢dapmMakoiIoruu, HATPOXUMUH,
xumuorepanuu. [lapanenbc — OCHOBONIONOKHUK MeIUIMHCKON xumuu. Kiapauii ['anen —
dapmakomnor. II. DOpmux — OCHOBOMONOXHHK xumHuoTepanuu. [Ipodeccun: Xumuk,
owoxumuk, QapmareBT, Jsgabopant. JlekapcTBeHHbie BemiecTBa. Kiaccudukarmm
JIEKapCTBEHHBIX BemiecTB: (apmakomornueckas, xumudeckas. CwIpp€ IS TMONTYUYCHUS
HEOPraHUYECKUX, OPraHUYECKUX JIEKAPCTBEHHBIX BelIECTB. DOpMBbI JIEKApCTBEHHBIX
npenapaToB: Ta0JIETKU, Ipaxe, CBEUU, IMYJIbCUU, CYCIIEH3UHU, HACTOMKHU U JIp.

[Ipaktuka

1. O3znakomiieHue ¢ popMaMu JEKAPCTBEHHBIX MPEMAPATOB.

2. 3HAKOMCTBO C 00pa3IamMu JICKaPCTBEHHBIX CPEIICTB U OTBITHI C HUMH.



3. DKCKypcHsl B MEIITYHKT.
Camble mpocThie U3 JIeKapCTB
[Tepmanranar xkanus. Mctopust otkpsiths. Ousndeckne cBoilcTBa. OKUCIUTEIBHBIE
cBoiicTBa. [IpumeHeHue pacTBOpOB MmepMaHraHara Kajiusg B ObiTy, B MeauuuHe. [IpaBuiia
XpaHeHHus. Mepsl MepBOM MOMOIIMA NPU OTPABICHUU KOHILIEHTPUPOBAHHBIM PACTBOPOM
nepMmanranara kanus. Ilepokcua Bogopoaa, uctopus otkpsiTus. [leprunposms.
dusznueckue, XUMUUYECKUE CBOMCTBA. [Ipumenenune B MEIUIUHE:
KpPOBOOCTaHABJIMBAIOIIEe U Je3uHUIMpYIolee cpeacTBo. Moa: ucTopusi OTKPBITHS,
CTpoeHHe, PU3NUYECKUE U XUMUUECKUE CBOMCTBA, TPUMEHECHHUE.
Bopnas xucnota, O0pHBIN CIUPT, aHTUCENITHYECKAS AKTUBHOCTb.
DU3UOJIOTUYECKUNA PACTBOP.
JIsmuc. Hamateipubiii cnupt. ['ekcaruapar xjmopujaa kaneius. [enraruapar cynbdara
LMHKA.
AKTHUBUPOBAHHBIN yroOJb.
IIpakTrka
1. TlpuroroBiieHHE pacTBOPA XJOPUJIA KAIBIUS C 3aJaHHON MacCOBOM JI0JICH.
2. «Kunkuit xameneon». Pasznoxenuwe mnepokcuaa Boaopona. HoO — oxuciutens,
BOCCTaHOBUTENIb. PacTBOpeHHMe HoOJa B BOJ€, B chupre. Pacmno3HaBaHuWe HOJMJIOB.
OO6eciBeunBaHME pacTBOpa NEPMaHTraHaTa KaJlusg aKTUBUPOBAHHBIM YTJIEM.
SInoBuTHIC BelecTBa
SAnel. Knaccudukanust s10BUTHIX BEIIECTB. YTapHbIM ra3: MPU3HAKU OTPaBICHUS.
Oxka3zanue nepBori nmomomu. Pryte. TokcuuHoCTh mapoB pTyTH. Cojin pPTYTH: KOJIOMEIb,
cyjieMa, npuMeHeHue B Meauunae. Mpimbak. Ceunen. Coenunennst xpoma. TOKCUYHOCTh
opraHuyeckux pactBopureineid. [IpaBuna xpaHeHus sS70B B ObITYy. Mepbl IEpBOi TTOMOIITH
IIPY OTPABJICHUU. XUMUS U MEIULINHA.
buorenHbie 3JieMEHTBHI M UX COeIUHECHUS
OO61mmit 0630p OMOIOTUYECKON POJIU AIEMEHTOB-OPTaHOT€HOB Y TJIEPO.
Bognopon. Kucnopoa. Azot. Cepa. ®ocdop.
buosiornueckast poiap HEKOTOPBIX HEMETAJUIOB, HE OTHOCAIIMUXCA K opraHoreHam Drop.
Xunop. Bpom. Hoxn. Kpemnuit. Cenen.
buosiornuecku BaxKHbIe HEOPTaHUYECKUE COCTUHEHNS HEMETAILIOB.
Kucnopoa. O3on. Boma. Munepanbubie Boabl. Ilepokcua Bomopona. depMeHTaTUBHBIE
cpenctBa 3amuTthl opranu3ma. CepoBomopon. Ammmuak. [[uknm moueBHHOOOpa3oBaHUS.
Monookcuz a3zora.
Hutpatel, HUTpUTHL. VYTiekucnsii Ta3z. Monookcua yriepoaa. bydepHbie cucTeMbl
opranm3Ma. [mnpokapbonatHass Oydepnas cuctema. docdharnas OydepHas cucrema.
Mexaan3m OyQepHOTo IeHCTBHUS CHCTEMBL. B3auMOCBS3b KPYyroBOPOTOB OHOTEHHBIX
3JIEMEHTOB.

buoneoprannyeckasi XuMus ¥ MeJIULMHA
Heoprannueckyro OMOXUMHIO MOKHO pacCMaTpPUBATh KakK MPUII0KEHUE



MIPUHIIAIIOB KOOPJIMHAIIMOHHOW XUMHUU METAJIJIOB K OMOJIOTHYecKuM mpobiemam. MeTtasuibl
B OpraHHU3ME YE€JIOBEKA
buonornueckas posib «<METAIOB KU3ZHU
OO6mruit 0630p ponu s-metaiioB. Hatpuit. Kanuit. Marauii. Kanbuumii.
JlaHHBIE METaJIBIl PACCMATPUBAIOTCS COTJIACHO TUIAHA!
1. Copepxanue B 3eMHOU Kope. BaxHeillre npupoiHble COeTUHEHUS.
2. Copnepxxanue v popMbI CYIIIECTBOBAHMS B )KMBBIX OpraHu3Max. buongoruueckast posib.
3. IlpumMeHeHue MeTaljia U €r0 COCTMHEHUIN B MEIUIINHE.
4. ToKCMYHOCTH MeTajla U €ro COSIUHEHHUIA. )
O6muit 0630p posnu d-merannos. XKenezo. Mapraunen. Kodanst. Menp.
[uuak. Monubaen. Jlanasie MeTauibl paccMaTpuBaroTes corjiacHo miaHa: 1 Coaepikanue B
3EMHOM KODE.
1. BaxHeiinme npupoIHbIe COSTUHEHUS.
2. Copnepxxanue v GOpMbI CYIIICCTBOBAHMS B KUBBIX OpraHu3Max. bruomoruueckas poJb.
3. TlpumeHneHue MeTailjia ¥ €ro COCIMHCHUN B MEIUIIMHE.
®u3noyoruyeckas M NaTOJIOTMYECKas pOjb HEKOTOPBIX JJIEMEHTOB B OpPraHU3Me. S-
OnemeHThl. d-DnemenThl. KomriekcHbie (KOOPIUHAIIMOHHBIE) COEIUHEHUSI Pa3IMYHBIX
9JIEMEHTOB B OpraHu3Me. OJIEMEHThI, OOJIe3HHU, JieKapcTBa. buojIOrHYecKku axTHUBHBIC
MOJIEKYJIBI.
Bona. AwmwunHokuciotel. AckopOuHOBasg kuciora. OpToMoyieKylspHas MEIUIMHA.
buonornyeckn akTHBHBIE OJUTOMEpPbl bHojornueckas pojb HEKOTOPBIX METAIOB, HE
OTHOCSIITUXCS K «MeTayliaM ku3Hny». Amomunuii. Cepedpo. bapuii. Ptyts. Cuser.
[Tpakrtuka.
TemaTnueckass BAKTOpUHA «XUMHS U MEIUIIAHAY.
Pduznyeckasi XUMHS U MeIMLINHA

®uznonor — 370 PU3MKOXUMUK, UMEIOIINI IETI0 C SBICHUSIMHU KMBOTO OPTaHU3MA.
M. CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIECTBOBAaTh JIMIIb Oyiaromaps UX
3aMeydaTeIbHON CIOCOOHOCTH KUHETUYECKH KOHTPOIUPOBATH XUMUUYECKHUE PEAKIIUU U TEM
CaMbIM MOJABJISITh CTPEMJICHHE K JOCTHXKEHHUIO TEPMOJMHAMHUYECKUX paBHOBecuil. 1.B.
bepesnn Xumnueckas TEpMOAMHAMUKA M JKHUBBIE OPraHU3Mbl TepMOIMHAMHKA U
OpraHu3MBl.

Xumuueckas U OMOXUMUYECKasi KHHETHKA U Kataiu3. DepMeHThl — OMOIOTHYECKHE
KaTaJIM3aTOPbl. 3HAYEHUE PACTBOPOB ISl OMOJIOTUH U METULIMHBI.
KucnoTtHo-1menouHoe paBHOBecre u Oy(epHbIE CUCTEMBI OpTraHU3Ma.
AMuHOKUCIOTHBIE Oy(depHble cucTembl. benkoBble OydepHble cuctembl. 3MeHeHue
KHCIIOTHO-IIEJIOYHOTO PABHOBECHSI TIPY PA3TUIHBIX 3200JICBAHUSIX.
MeauuMHCKHE MaTepHUAJIbI

Heoprannueckne meaunuHcKue Marepuanbl. MeTamibl. YTIEpOJHbIE MaTEpPUAIIBL.
MexaHu3Mbl B3aUMOJIEUCTBUS MEIUIIMHCKUX MaTepuagoB ¢ OMOJOTMYECKUMHU CUCTEMaMHU.
B3aumopelicTBusi: Matepuan — KpoBb, MaTepual — TKaHb, MaTepuall — KJIeTKa, MaTepuall —
OMONOJIMMEpHI.



HckyccTBeHHBIE Opradbl. ANNapaTsl «ACKYCCTBEHHOE CEPALIE-IIETKOE,
«HCKYCCTBEHHasl NO4YKa». VICKyCCTBEHHOE CEpAlE YEIOBEKAa C ABTOHOMHBIM HCTOYHUKOM
IIATaHHUS.

Bomnpocsl k cemuHapam:

1. Vox: UCTOpUSL  OTKPBITHS, CTPOEHUE,  (PUBHYECKHE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE.

2. Bopnas kuciora, O0pHBIA CIUPT, AHTUCENITUYECKAS] AKTUBHOCTD.

3. ®usunonoruueckuii pacteop. Jianuc. HamaTteipHblil ciupr.

4.  @OypauunuH. AKTUBUPOBAHHBIN yroib. ['opunyHuku, miacteipu. WX npumenenue,

CBOICTBA, CLIOCOOBI XpaHEHUS.

AcniupuH. [Ipumenenune, Gpapmakosorniyeckoe 1eHCTBUE HA OPTaHU3M.

AHTUOUOTUKH, KIaccudukanus. JlucoakTpuos.

ApomaTHyecKue Macia U UX JeMCTBUE Ha OpraHu3M. ApoMarepanus.

AcnupuH, puznyecKre CBOWCTBA, UCTOPHS TTOJTYUECHHUS.
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AHTHUOUOTUKU, UCTOPHS OTKPBITHS.

10. Knaccudukanus s10BUTHIX BEIIECTB.

11. Vrapsslii ra3: npusHaku oTpapiieHus. OkazaHue MEePBON MOMOIIIH.

12. Ptytb. TokcuuHocTh MapoB pryTu. Conau pTyTH: KaJoMelb, CyjeMa, TPUMEHECHHUE B
Meauuuae. Mpibsk. CBunen. CoeMHEHUS XpOMa.

[IpakTuka

1. HccnegoBaHue JIEKapCTBEHHBIX IIPENapaToB.

2. JlenoBas urpa «Crnacure OosibHOTO». JlenoBasi urpa COMpPOBOXKIAETCS MPOBEACHUEM
KaueCTBEHHOTO aHaji3a pacTBOpa KOHKPETHOTO BEIIECTBA XHMHYECKHMH METOJAMMU.
(BemectBa: THOCynb(har HATpHWSA, HOBOKAWH, JIAKTaT Kaiblus, D-TIIFOKO3a, MEIHBIN
KyIopoc, OpoMuI Kaius, Cyiab(haT MarHus).

3. MHccrnenoBanue TOKCMYHOCTH OBITOBBIX BemiecTB. OCTOPOIKHO, MUIEeBbIe g00aBku! Mx
JIEVCTBUE HA OPTAHU3M.

4. Pemenue 3a1a4 1o 00IIeH XUMHH C MEIUKO-OUOJIOTHYECKON HAIIPABICHHOCTHIO.

5. KoHkypc (KomudecTBEHHBIN) YKciia peleHHbIX 3aaad. CocTaBieHne COOpPHUKOB 3a/1a4
yuamuxcss no teMe (¢ pemreHusiMu). CocTaBlieHHE TBOPYECKHUX PACUETHBIX 3a7ay Mo
Pa3JIMYHBIM TEMaM.

Tema 13. BoinoJiHeHHe TPOEKTOB

Teopus. Ilonsitue npoekra. Tumbl MPOEKTOB, OCHOBHBIE ATallbl BBHIMOJHEHUS MPOEKTA.
Kputepun oneHuBaHusT BBINOJHEHUST W 3allUThl MpoekToB. (Co3gaHue MPOEKTa
OCYILIECTBIISIETCS 10 CIEAYIOIINM ATaraM:

—  Omnpenenenne mMpoOIEMBI;

—  AKTyalm3anus Tem;

—  BriOop oObekTa u3yueHus;

—  IlocTaHoBKa 11€1M 1 3a7a4;

—  Ilon6op marepuana;



—  BriOop MeTom0B UccIen0BaHUS;
—  IIpoBeneHue s3KkcCiepUMEHTAIBHON padOThI;
—  Odopmiienne paboThI;
—  3ammura npoeKTa, NpeACTaBICHUE Pe3yIbTaTOB.
IIpakTrka
BrinosiHeHHE MPOEKTOB C UCHOJIB30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHIA.
3ammTa NpoeKTOB.
3. ®opMbI KOHTPOJISI M aTTeCTAIUN 00y4ar0IIUXCs

JUist oTClexuBaHus pe3yJIbTaTUBHOCTA 00pa30BaTENBHOrO Mpoliecca Mo MporpaMmme
«XUMHUS B KU3HU YEJIOBEKA» UCTIONB3YIOTCS CIIEIYIOIINE BUIbI KOHTPOJIS:
- TIpeIBapUTEIbHBIM KOHTPOJbL (MpOBEpKa 3HAHUM Yy4YaIIMXCS Ha HAYaJbHOM 3Tare
ocBoeHus [IporpaMmMbl) — BXOJIHOE TECTUPOBAHMUE;
- TeKyIIHMH KOHTPOJIb (B TEYEHUE BCErO CPOKa peasin3aliy MporpaMMbl);
- UTOTOBBIM KOHTPOJIb (3aKIIOUMTEIbHAS TPOBEPKA 3HAHUI, YMEHUH, HABBIKOB 110 UTOraM
peanmuzanuu [Iporpammsr).
DopMbI aTTECTALUH
- camocTosTeIbHas pabora;
- TECTHUpPOBAHUE;
- TBOPYECKHE OTYETHI;
- y4acTHE B TBOPYECKUX KOHKYpCax U MPEIMETHON OJUMIIMA/E IO XUMHHU;
- [pe3eHTauus U 3alIuTa IPOeKTa.
Texkymui KOHTPOJIb:

dopMaMu KOHTPOJI YCBOEHHUS yueOHOoro matepuaina [IporpaMMebl SBISIFOTCS OTYETHI
M0 MPaKTUYECKUM padoTam, TBOpUYECKHE padOTHI, BHICTYIUICHUSI HA CEMUHApaXx, CO3/laHUe
npe3eHTaluu mo TemMe u T. 1. OOyuaronuecs BBIONHSIOT 33a/laHUs B WHAUBUAYaJTbHOM
TEMIIE, COTpPYIHHYas C TEAaroroM. BBINOJHEHNE NPOEKTOB CO3/IA€T CHUTYalHIO,
MO3BOJIAIONIYIO PEaTN30BaTh TBOPYECKHUE CHUJIbI, O0ECIEYUTh BHIPAOOTKY JTUYHOCTHOTO
3HaHUs, COOCTBEHHOI'O MHEHUS, CBOET'O CTHIIS JIeATENbHOCTH. BrimtoueHne o0yyaromuxcs B
peaibHyl0 TBOPUYECKYIO JAESITEIbHOCTb, MPUBJICKAIOUIYI0 HOBU3HONH MU HEOOBIYHOCTHIO
ABJIIETCS. CTUMYJIOM Pa3BUTHs MO3HABATEIbHOrO MHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCS
CIIOCOOHOCTH BBIABIIATH NMPOOJIEMBbl U pa3peliaTh BO3SHHUKAIOIINE MPOTHBOPEUHS.

Ilo oxoH4yaHuU KaXJOM TEMBbl IPOBOJUTCS UTOTOBOE  IPE3ECHTALUU
TBOPUYECKHUX U MPAKTUIECKUX paOOT, MO3TOBBIC IITYPMbI, HHTEIJICKTYATbHBIC UTPHI.
3.1 MarepuajbHO-TexHUYecKkoe obecnieyenue [Iporpammbl
Opranu3anrioHHbIEC YCIOBUS, 3aHSATHE B BUJIE TEMaTUYECKOT O

TECTUPOBAHMSI.
HroroBasi arrectanms npeaycMaTpUBaeT BHIMOJHEHHE UHANBUYATBHOTO MTPOCKTA.

3. OpraHn3aun0HHO-nenar0rnquKne YCI1oBHSA pcain3alnu HpOI‘paMMbl.



3.1 YueOHo-MeToan4eckoe odecneyenue Ilporpammel

Metoquka oOy4yeHUs 1O TporpamMme «XUMHUS B JKU3HU YEJOBEKAa» COCTOUT U3
COUYETaHUS JICKIIMOHHOTO M3JI0XKEHUSI TEOPETUUYECKOTO MaTepualia ¢ HArJsIHBIM MOKa30M
WUTIOCTPUPYIOIIET0 MaTepralia U MPUEMOB PEIICHUS TPAKTUUECKUX 3a]1a4.

OOyuyaromuecs 3aKpeIvIsSioT TMOJYYEHHbIE 3HAHMS IyTEM CaMOCTOATEIbHOIO
BBINIOJIHEHUS TPAKTUYECKUX paOoT. ljis pa3BUTUSL TBOPUECKOTO XUMUUYECKOTO MBILIUICHUS
Y HAaBBIKOB AHAJIMTUYECKOW MEJaror MpOBOJMT CEMUHAPBI, 3aHATHS MO IMO3BOJSIOLINE
peanu3oBaTh COACPKAHUE JOMOJHUTEIBHON AEATENBHOCTH 00pa30BaTENIbHON MPOrpPaMMBbl
«XUMHUS B KU3HU YEJIOBEKa» MPEANoaraoT Haluuue:

- MOMEUIEHUs, YKOMIUIEKTOBAHHOIO CTaHJAPTHBIM Y4e€OHbIM OOOpYAOBAHHEM H
MeOenblo (0CKa, MapThl, CTYJbs, MIKadbl, 3JIEKTpooOecleyeHue, BBITSXKHON MIKad,
PaKOBHHA C XOJOJHOMU BOJIOIPOBOIHON BOIOM).

- HEOoOXOJUMBIX JIJIsl IKCIIEPUMEHTOB 000PYA0BaHUS U PEAKTHUBOB.

- MYyJbTUMEIUHHOTO 000pyJaoBaHUs (KOMIBIOTEpP, HOYTOYK, MPOEKTOP, (PyIdII- KapThl,
9KpaH, CPEJICTBA TEIEKOMMYHUKAIINH (JIOKaTbHBIE IIIKOJIbHBIE CETH, BEIXOJ] B UHTEPHET).
Junaktudyeckoe oOecneyeHre npenoiaraeT HaIuuue TEKCTOB Pa3HOYPOBHEBBIX 3aJaHUMH,
TEMAaTHUYECKUX TECTOB MO KaXIOMY pa3/ielly TEeMbl, WHCTPYKUWWA [JI BBINOJIHEHHUS
NPaKTUYECKUX paldoT, Tabmuipl xumuueckux sneMmentoB J[.M. MenneneeBa, TabauIibl
pPacTBOPUMOCTU OCHOBAaHMM, KUCIIOT, COJIEH.

4. Hcnmoan3yeMmasi JuTeparypa
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