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1. [HosicHuTE/IbHAS 3ANIMCKA
1.1. AKTyaJIbHOCTH U 0COOCHHOCTH IPOrPaMMbl

YeoBeK MCMONB3YEeT THICAYU PA3INYHBIX XUMUYECKIX BEIIECTB, 0€3 KOTOPBIX HEMBICIIMMA MOBCEIHEBHAs KU3Hb. BMecTe ¢ TeM
MHOTHME U3 3THX BEIIECTB HE 0€30I1aCHBI U MPU HEYMEJIOM 00OpallleHHe BMECTO I0JIb3bl IPUHOCST BPEA, KaK IPUPOJE, Tak U
yenoBeKy. Bee 00bIlie HakarIMBaeTcsl JTaHHBIX O B3aUMOCBS3M MEX/y COIEP)KAHUEM B OPraHU3ME XUMUYECKUX COETUHEHU, B
TOM YHCJIE MOHOB METAJUIOB, U BO3HUKHOBEHUEM, PA3BUTUEM TAaKHX OOJIE3HEN, KAK PAKOBBIE U CEPIEYHO-COCYIUCThIE
3a0osieBanus. B cBA3M ¢ 3TUM 0c000€ BHUMAHHE YAEISETCSA POJIM PA3IMYHBIX 3JIEMEHTOB B OMOXMMUYECKHUX ITPOLECCax B
3JI0POBOM U OOJIBHOM opranusme. PaccMoTpeHue posu B OpraHu3Me pa3IuuHbIX 3JIEMEHTOB U UX COEIMHEHUN C OCTaTKaMu
OpPraHMYECKUX MOJIEKYJI UMEET OOJIbIIOE 3HAUEHUE HE TOIBKO JJIs JICUEHUS], HO U I MPOPHIAKTUKU Pa3IMYHbIX 3a00JI€BAHUM.
JlanbHeilliee pa3BUTHE MEIULIMHBI CBA3aHO UMEHHO C TUMU HaIpaBJICHUSIMU. BrajeHne 3HaHusIMHU O XUMHUYECKUX BEILIECTBAaX
MOTYT 00€CIeYUTh IPAMOTHOE OTHOILIEHHE K IPUPOJIE U K COOCTBEHHOMY 3/10pOBbI0 0€3 HaHeceHus yuiepOa. [loaTomy 3HaHMe
BO3MOXXHBIX MOCJIEACTBUN BO3AECHCTBHS Pa3INYHOIO pOia XUMUYECKUX COETMHEHUI HA OPTraHU3M YEJIOBEKA CTAHOBUTCS
HEOOXOJIMMBIM HE TOJILKO JUIsl Bpauei, HO U JJIsl KaXJ0ro YeIOBeKa. 3HAHUS, MOTy4aeMble B IIKOJIE M0 XMMHUU, BOSMOXKHO U
HE00X0AMMO IT'PaMOTHO NPUMEHSATH U B IOBCEAHEBHOM >kM3HU. [103HaBasi OCHOBOMOJIATraloIIME 3aKOHbI XUMHUH, 00y4aroIuecs
3HAKOMSITCSI C COCTaBOM U CBOMCTBAMHM Pa3IMYHbIX XUMUYECKUX BEIECTB, KAK €CTECTBEHHBIM 00pa30M MPHUCYTCTBYIOIINE B
YeJI0BEYECKOM OpraHu3Me, TaK U IpU HE3aBUCUMOM BHEILIHEM Bo3/elcTBUU. [IIKOIBHUKY y3HAIOT, KaK UMEHHO 3TH BELIECTBA
BJIMSIFOT Ha MPOLIECCHI JKU3HEAEATEIIbHOCTH OpraHu3Ma U Ha caMy JKU3Hb YEJIOBEKa - UTO MOJIE3HO U B KAKUX KOJIMYECTBAX, a YTO
MOXKET OKa3bIBaTh OTPUIIATENIbHOE BIUsAHKE. JlomoNMHUTENbHAs 00pa3oBaTesbHas 001Iepa3BUBaroIas nporpaMmma «Xumus B
YKU3HU yenoBekay (nanee — [Iporpamma) 3HaKOMUT 00yHarOIIUXCs C KOMIUIEKCHBIMU ITPOOJIEMaMH U 3a7a4aMu, TPeOYyIoIMMU
CUHTE3a 3HaHUM 10 psAAy npeaMeToB ((pu3nka, OMoIorus, FK0JIOrus, reorpagusi, UICTOpusi). DKOJIOTMUECKUN aCIIeKT: aHaJIn3
M3MEHEHUH B OKpPY’KaIOLEel cpejie M opraHu3aliysi CBOErO BIMSHUS HA CUTYallUIo, (popMUpOBaHHE OEPEKHOTO0 OTHOIIEHUS K
pUPOJIE.



du3nyecKuil acTeKT: u3ydeHne PU3nYecKux CBOMCTB BEIIECTB, (U3MUECKIE METO/IbI aHANTM3a BelecTBa. McTropuueckuil aceKT:
HCTOPUYECKUE CBEJICHUS O BIMSHUY XMMUU HA )KU3HB YeJIOBeKa. BHOIOrnyecknii acrekT: n3y4eHne XUMUYECKOT0 COCTaBa
00BEKTOB kUBOM npupoabl. MHpopmarnka — nouck nHpopmanuu B MIHTepHeTe, co3nanue u oopmIiieHHE Npe3eHTaluii, padbora
B TEKCTOBBIX U TaOMMYHBIX peaakTopax. Comeprkanue [TporpaMmbl 3HAKOMUT 00YUJaOIIUXCS ¢ XapaKTEPHUCTUKON BEIIECTB,
OKpY>KaroIMX HAac B OBITY: BOJa, TOBapEHHAs COJb, C BEIIECTBAMH, U3 KOTOPHIX CAEIaHbl MOCY/1a, CIUYKH, KapaHaalm, Oymara,
CTpOUTENIbHbIE MaTepHalibl, aBTOMOOMIIbHAS TEXHUKA, JIEKapCcTBa U T. 1. Takue Tembl kak: «Boga», «IloBapeHHas coiby,
«Cnmukny, «bymaray 1aroT BO3MOKHOCTh aKTyalu3al[iy SKOJIOrMYeCKuX 3HaHuM oOydaromumxcs. [IpakTuyeckue 3aHaTus
CIIOCOOCTBYIOT (POPMHUPOBAHUIO CTICIIMAILHBIX YMEHUN U HaBBIKOB PaOOTHI ¢ BeleCTBaMH M 00opynoBanueM. [IpoekTHbIe
paboThI, TEMaTHKa KOTOPBIX TpUBOAUTCS B [Iporpamme, mo3BosIT ChOpMUPOBATE y 00YJIAIONTUXCS YMEHHE CAMOCTOSITEIHHO
pUOOpPETaTh U MPUMEHATh 3HAHUS, a TAK)KE PA3BUBAIOT UX TBOPUECKUE CTOCOOHOCTU. AKTYyallbHOCTH [IporpaMmbl 00ycioBiieHa
TEM, YTO B yueOHOM IUTaHE MO MpeaMeTy «XUMUs» OTBEJIEHO BCEro 2 yaca B HEJIeI0 B 8 Kjlaccax, 4yTo J1aeT BO3MOKHOCTh
chopMupoBaTh y 00ydarouuxcs ToAbKO 0a30BbI€ 3HAHUS 110 MpeaMeTy. B Toxke Bpems Bo3pact 15 neT sSBIseTCsl BaXXHBIM JIJIs
podhecCUOHATBHOTO CaMOOTIpeieNieHNs 00yJaromuxcs. Bo3M0XHO, 4TO MPOCHYBITUNACS UHTEPEC K XUMUU MOXKET BIUSATH HA
BbIOOD Oymymieit mpodeccun. [Iporpamma pekoMeH10BaHa ISl UCTIOIB30BAHMS B CUCTEME JIOMOJIHUTEILHOTO 00pa30BaHUS
o011eo0pa3zoBaTeNbHBIX OpraHU3aALNMA

1.2. Ilenaroruveckas neaecoodpasnocts IIporpammbi

[lenaroruueckas nenecoodpazHocTs [Iporpammel 3akimouaeTcsi B TOM, YTO B Ipoliecce 00yueHuUs: CO3/1al0TCs YCIOBUS K
(GhopMHUPOBAHUIO Y 00yUaIOIINXCS

1EJIOCTHOW KapTUHBI MUPA, BOCITUTAHUIO JTOJIEH TBOPUECKUX U KOHCTPYKTUBHO MBICIISIIIUX, TOTOBBIX K PEIICHUIO
HECTaHIapTHBIX )KU3HEHHBIX 3a/1a4. Ha 3ansatusax no [Iporpamme dhopMupyroTcs ymeHus 6€30macHOro 00paleHus ¢
BEIIECTBAMHU, UCIIOJIb3YEeMbIMU B TIOBCETHEBHOM KU3HHU, 3aKJIa/IbIBAIOTCSI HOPMBI 3JI0POBOTO 00pa3a KU3HU. 3HAKOMCTBO
OO0 YUYarOMIMXCS ¢ XUMUYECKUMHU BEIIECTBAMHU, U3 KOTOPBIX COCTOUT OKPYXKAIOUTUH MUP, TTO3BOJISIET PACKPHITh BAXKHEUIIINE
B3aMMOCBSI3U YEJIOBEKA U PA3IMYHBIX BEIIECTB B CPEC €ro OOUTAHUS.



1.3. OrtamunrenbHbie ocodenHocTH IIporpamMmmasi.

[IporpaMma MMeeT NPUKIIATHYIO HATPABICHHOCTD U CIIYXKUT AJIs1 yIOBIETBOPEHUS HHAUBUAYAIBHOI'O HHTEpECa O0YJArOIINXCS K
M3YYEHUIO U IPUMEHEHUI0 3HAaHUM M0 XMMUU B TOBCeIHEBHOM *U3HU. B [Iporpamme craBuTcs 3aaua HEOOXOAUMOCTH
o0ecrneynTh XUMHYECKYIO TPAMOTHOCTD B HaIlPABJIEHUU COXPAaHEHHUS 3/I0pOBbS, KaK 3aJI0ra YCIEIIHOCTH YeJI0BEKa B KHU3HU;
JTAETCsl IOHSATHE O JIEKaPCTBEHHBIX BEIECTBAX U MEXaHU3MAaX UX JEHCTBUS Ha opraHu3M uesnoseka. Conepxanue [Iporpammel
OIPECIISETCS C Y4€TOM BO3PACTHBIX OCOOCHHOCTEHN 00yUaroImMXcsi 1 MX UHTEPECOB B 00JIACTH MMO3HAHUS MHUPa, K cCaMOMy ce0e,
YKU3HHU B 1IEJIOM, @ TAK)KE C YUETOM ICUXOJIOT0-TIeIarornueCKuX 3aKOHOMEPHOCTEN 00yueHust 1 POpMUPOBAHUS
€CTECTBEHHOHAYYHBIX 3HAHUW W BUJIOB MTO3HABATENIbHOM NesTenbHocTH. Ocoboe BHUMaHHE yAenseTcs: pOPMUPOBAHUIO
HKOJIOTMYECKUX 3HaHUM oOydaromuxcs. [Ipu cocraBnenun [IporpaMMbl ObLITM U3y4€HBI U TPOaHAIM3UPOBAHBI aBTOPCKUE
nporpammMsbl: [lleBanés O.W. Xumus u xu3nb. — Mocksa, 2017. lamkosa O. B. Xumus Bokpyr Hac. — Benukuiit HoBropog,
2012. Ky3uenona E. I'. Xumus Bokpyr Hac. — Cankr-IlerepOypr, 2013. ITorexa C.H. Xumus Bokpyr Hac. — Amypck, 2016.
®enoposa C.A. IOHnbI1 uccnenonarenb. — HoBopxkes, 2015. Onunen A. . Xumuueckre BeecTBa B MOBCEAHEBHOW KU3HU. —
Mockaa, 2015

1.4. lleas u 3apaun IIporpammel

Lens:

dbopmupoBaHue y 00ydaronmxcs ryooKoro U yCTOMYMBOro HHTEpECa K MUPY BELIECTB M XUMUYECKUX MTPEBPAIICHHH,
IproOpeTEeHNE HEOOXOUMBIX IPAKTUYECKUX YMEHUI 1 HaBBIKOB IIPOBEICHUS SKCIIEPUMEHTOB.

3aoauu:

OOyuaromue: — pacuiupeHue Kpyro3zopa o0yJaronuxcsi; — MOBBIINICHUE UX UHTEpEca K XUMUU U Pa3BUTUE BHYTPEHHEH
MOTHBAIIMU y4eHUs yepe3 GOpMHUPOBAHUE MTPEICTABIICHUN O COCTaBE U CBOMCTBAX XUMHUYECKUX BEIIECTB U MATEPUAIIOB,
OKPYKAIOIINX YEJIOBEKA B MMOBCEIHEBHOM KU3HU U MEJIUIIMHE; — PACIIUPEHUE U YIITyOJieHWEe 3HAaHUU 00y4JaroIIUXCsl O POJIH
XUMHUUYECKUX IJIEMEHTOB U UX COCIMHEHUH B )KU3HEJEATEILHOCTH OPraHu3Ma, 0 BaXKHEUIIINX XUMUUYECKUX MPEBPALLICHUSX,



JIeKAIMX B OCHOBE METa00JIM3Ma, O IPUMEHEHUU B MEJIUIIUHE HEKOTOPHIX HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB; —
MOJITOTOBKA O0YYAIOIINXCS, OPUEHTUPOBAHHBIX Ha XUMUYECKHM MPOPIb 00y4eHHs, K YCBOSHUIO MaTepHraJa MOBBIIIIEHHOTO
YPOBHS CJIO)KHOCTH 110 XuMuH. Pa3BuBaromiue: — GopMHUpOBaHUE CIICITUATBHBIX YMEHHH M HABBIKOB pA0OTHI ¢ XUMHYECKUMU
BCIICCTBAMH U MaTepHaIaMH B OBITY U UCITOJIb30BaHUS TTOJTYICHHBIX 3HAHWH Ha MPAKTHUKE; — Pa3BUTHE TBOPY ECKUX
CIIOCOOHOCTEW M YMEHHH y4aIIuXcs CaMOCTOSTEIbHO TPHOOPETaTh M MPUMEHSTh 3HAHUS Ha TTpakTuke. BocrurarenpHbie: —
BOCIIUTAaHUE KOJOTUIECKON ITPaMOTHOCTH M XUMUYECKON KYJIbTYPHI TIPH OOPAIIEHUH C BEIIECTBAMHU; — OPHEHTAIIMs Ha BHIOOP
XUMHUKO-0HMOJIOTHYECKOT0 MpOoduIs.

1.5. Aapecar IIporpammabl

[Iporpamma aktyasibHa 115 o0ydaromuxcst 8 kiaccoB (15 ner). Ha oOyuenue o [IporpamMme npruHUMArOTCS BCE KENAIOIINE,
uMeroIre 0a30Bble 3HAHUS 110 XMMHUH U HE UMEIOIIHNE MPOTUBOIIOKA3aHU 10 310POBbIO.

1.6. ®opMBbI U peKUM 3aHATHH.

®opmbl OpraHu3alny yueOHOTo 3aHATHS: - JEKIIMOHHO-CEMUHAPCKOE 3aHATHE; - MPAKTHUECKOe 3aHsTHE; - Oecena; -
KOH(epeH1us, - urpa.

dopMbl OpraHuzalu 00pa3zoBaTeILHOIO Mpollecca — rpynmnoBas, uHAuBUAyabHas. Conepskanue [IporpaMmmel npesmnonaraer
pa3HOoOOpa3HbIE BUBI JEATEIHHOCTA 00YyJaIOMUXCs: 0eCeIbl, TUCKYCCUU, TPAKTUIECKUE U JTa00paTOpHBIE PabOThI,
CaMOCTOSITEIbHBIE MPOCKTHBIE pA0OTHI C UCTIOJIB30BAHNEM PA3IMUHBIX HCTOYHUKOB MH(MopManwu. ['pynmosas (6ecena
ABPUCTHUYECKAS, 3aIlIUTa MPOEKTOB, JIJAOOPATOPHOE 3aHATHE, JIEKIIUS, OJIUMITNAJIA, OTKPBITOE 3aHATHE, TPAKT UUECKOE 3aHATHE,
npe3eHTanus, ceMunap). MuauBuayansHas (HabItoeHUe, OTpa00TKa HABBIKOB PEIICHUS MPAaKTUYECKUX 3a1a4). JIeKImoHHo -
ceMUHapcKasi (hopMa MpoBeAeHUs YUSOHBIX 3aHATUM MO3BOJISIET PACIIUPUTD U YTIYOUTh 3HAHUS O XMMUYECKUX BEIIECTBAX,
MIPUMEHSIEMBIX B OBITY, CTPOUTEIBCTBE, MEIUIIMHE U T.1. CeMUHAPBI CIIOCOOCTBYIOT MOBBIMICHUIO YPOBHS CAMOCTOSATEIILHOCTH
00y4JaromuXcs B YCBOCHUHU MaTepualia u Ipu padboTe ¢ JOMOJHUTEIbHBIMU UCTOYHUKaMU HHopMatiun. [IpakTudeckue 3aHATHS
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO CIIEIIMAIBHBIX YMEHUN U HABBIKOB PAOOTHI C XUMHUYECKUMHU BEIIECTBAMHU U 000PYI0BAHUEM.



Coznanue mpoeKTHBIX padoT Mo OTAETbHBIM TeMaM [IporpaMMbl O3BOJISIOT Pa3BUTh TBOPUECKUE CITIOCOOHOCTH, CPOPMUPOBATH
y 00y4aromuxcsi yMEHHUSI CaMOCTOATENIBLHO MpUoOpeTaTh 3HaHus. MHTerpamus: nporpamMma yriryoiseT 3HaHus 110 OMOIOTH U,
XUMUH, DKOJIOTUH, METUIIMHBI, TICHXOJIOTHH. VITOTOM YCBOCHHS TIPOrpaMMbI SIBIIICTCS 3alluTa poekTa. Pexxum 3ansatuii: 1 pas B
Heneno o | gacy.

1.7. Cpok peanuzanum IIporpamMmmel.

Cpok peanuzanuu nporpammsl — 1 roa. O011iee KOIMYECTBO y4eOHBIX YAaCOB, 3aIUIAHUPOBAHHBIX Ha BECh NIepuo o0yuenus: 39
YacoB.

1.8. Ilmanupyembie pe3yabrarbl 0cBoeHus [IporpamMmabl.

Obpa3zosamenvrvle pezyrvmamsi: [locne 3aBepiienus 00ydenus no [Iporpamme odydaroriuecs: OyayT 3HaTh: — COCTaB,
CBOMCTBA, 00JIACTH MPUMEHEHHUS HanOoJIee pacIpOCTPAaHEHHBIX BEIIESCTB U MAaTEPHAJIOB M YMETh PUMEHSATH MX 10 HA3HAYCHHUIO,
coOJro1ast mpaBujia 6€30MacHOro OOpalleHusl ¢ HUMU; — POJIb XUMUYECKHUX JIEMEHTOB U UX COCAMHEHUN B )KU3HEICSITEIIbHOCTH
OpPraHu3Ma;

— Ba)KHEHIINE XUMHUYECKHE TIPEBPAILICHUS, JIeXKAIIE B OCHOBE METa0O0IN3Ma;
— HEKOTOPbIE HEOPraHUYECKUE U OPraHMYECKHUE BEIIECTBa, IPUMEHIEMbIEC B MEAUIIMHE.
[Tocne 3aBepuienust oo0yuenus no [Iporpamme oOyuaromuecs: OynyT ymeTb:

— COCTABJIATDH CXEMBbI OCHOBHBIX KPYI'OBOPOTOB OMOreHHBIX JICMEHTOB B IIpupoac, 000CHOBBIBATH POJIb KAXKXIAOI'O B COXPAaHCHUN
IMPpHUPOAHOIO0 PAaBHOBCCHUSA, aHAJIM3UPOBATH ITPUYMHLBI U ITOCJICACTBUA €T'0 HAPYIICHU A,

— TPOBOAUTH XUMHUYECKUIN IKCIIEPUMEHT IO OOHAPY>KEHUIO KATUOHOB M AHMOHOB B pacTBOpaXx;

— co0Jr0/1aTh TpaBuiIa 0€30MACHOCTH MIPHU OOPAIEHUH C JIEKAPCTBEHHBIMU BEIIECTBAMU U CPEJICTBAMU OBITOBOW XUMUU;



— COCTABJIATDH OTYCT O IIPOACIIAHHOM 3KCIICPUMCHTC,
— IIPUMCHATH BEIICCTBA 110 HASHAYCHUTO,
— pfuiaTh 3aaa4u p%HHqHOﬁ CTCIICHH CJIOKHOCTH: KaK THUIIOBBIC, TaK U KOMIIJICKCHBIC,

— pa3BUBaTh COOCTBEHHYIO MHUIIMATUBY U MO3HABATENbHYIO AKTUBHOCTD MPH PEIICHUHN PA3JIMYHBIX BOIIPOCOB U MPOOJIeM B

XUMUHU.
Paznen 2. Conepaxanue IlporpamMmmel
2.1. Y4eOHbIi (TeMAaTHYECKHH) IUIAH
Ne Ha3Banue pa3jgeia KonnuecTBo yacoB dopma
BCEro Teopus NMPaKTHKA | aTTeCTANNH/KOHTP OISl
BBenenue 2 1 1 TeMaTHueckKoe
TECTUPOBAHME
1 Bona 3 1 2 Temaruueckoe
TECTUPOBaHHE
2 | YucTble BellecTBA M CMECH B 4 2 2 TemaTuueckoe
JKM3HHU YeJI0BeKa TeCTUPOBaHH e
3 IToBapenHas cojib M caxap 3 1 2 TemaTuueckoe
TECTHUPOBaHH e
4 XumMusi NUIIU 3 1 2 TemaTuueckoe
TECTUPOBAHME
5 Cnnuku 3 1 2 TemaTuueckoe
TECTHUPOBaHH e
6 Bymara 3 1 2 TemaTuueckoe
TECTUPOBAHME




7 | XumMmus 4 CTPOUTEJIbCTBO 4 2 2 TemaTuueckoe
TECTHPOBaHHE
8 | XumMua 1 aBTOMOOMIb 2 1 1 TemaTnueckoe
TeCTUPOBAHME
9 | Xumus cTupaer, YNCTUT H 3 1 2 TemaTruueckoe
yOupaer TEeCTUPOBAHME
10 XuMHuA M KOCMEeTHYeCKHe 2 1 1 TemaTnueckoe
cpeacTBa TeCTUPOBAHME
11| XuMus-xo3siiika joMairHen 2 1 1 TemaTnueckoe
aNnTeYKu TeCTUPOBAHM
12 XuMusd B MeIUINHE 2 1 1 TemaTnueckoe
TeCTUPOBaHH e
13 BoinosHeHne MpoeKTOB 3 1 2 3ammurTa npoexkra
Hroro 39 16 23

2.1. Conepskanue IIporpammbl
BBenenue

OO6mue npaBuia paboThl B XUMUYECKOI JlabopaTtopun. TexHrka 0e30macHOCTH Mpu paboTe B XUMHUYECKOU JTaO0OpaTOpHUH.
Oxazanue nepBoi MOMOIIHU MPU HECUACTHBIX ciydasX. [IpaBuia paboThl ¢ KUCIOTaMHU, MIEI0YaMHU, JIETYYUMH BEIIECTBAMHU.
HarpeBarensHble TpUOOPHI U TTpaBuiia padOThl ¢ HUMU. XUMHUYECKasl ocy/a o011ero Ha3HaueHus. MBIThe U CYIIIKa XUMUYECKOU
nocyibl. Poib XUMUM B )KU3HU YEJIOBEKA U Pa3BUTUHU yeioBedecTBa. O030p BAKHEHIIIMX KIACCOB COSAMHEHUM, UCTIONb3YEeMbIX



YEJIOBEKOM. XUMHUS -TBOPCHUC IIPUPOJALI U PYK YCIIOBCKA. Xumus BOKPYTI' HAC. XUMHYECKHE BCIICCTBA B HOBCGI[HGBHOﬁ KHN3HHU
YCJIOBCKA.

Ilpakmuxa:

1. ITpuemsbl oOpaliieHus: ¢ HarpeBaTeIbHBIMU TPHOOpPaMu (CIIUPTOBKA, TUTUTKA, BOJISTHASI OAaHS ) U XUMUYECKOM MOCYI0N 00IIero
HA3HAYCHUS.

2. CocraBieHue Ta6J'II/IH, OTpaXKaromux KJ'IaCCI/I(bI/IKaHI/II-O BCHICCTB, U3I'OTOBJICHUC 3TUKCTOK HCOPTAHNUYICCKHUX BCUICCTB,
COCTaBJICHUC CITMCKA PCAKTUBOB, HCCOBMCCTUMBIX JIJIAA XPAHCHUSI.

Tema 1. Bona

Bona B macmirabe miianersl. KpyroBopot Bojbl. [Ipupoanast Boja u €€ pasHOBHIHOCTH. XapaKTEPUCTHKA BOJ IO COCTABY H
cBoiicTBaM. MuHepaibHbIE BOJIbI, X MECTOPOK/ICHHUSI, COCTAB, 11eJICOHBIC CBOMCTBA, MTPUMEHEHHE. 3arachl

pecHOM BO/bI Ha TuTaHeTe. [IpecHas Boga U ee 3amachl. DKOJIOTMYECKUE MPOOIeMbl YUCTOM BOIbl. Bosia B opraHu3Me ueinoBeka.
Bopna B meauiinae u papmMakoiaorud. AHOMaIMKA (GU3HYIECKUX CBOMCTB. PacTBopsiomas criocoOHOCTh BObI. IIpo0aeMbl mUTheBOM
BOJIbI.

Ilpakxmuxka:

1. AHanu3 BOJbI U3 TPUPOIHBIX HCTOUYHUKOB.
2. PacTBopstoliee AeHCTBUE BOJIBI.

3. OuuncTKa BOJIBL.

4. OnpeneneHue KeCTKOCTH BOJIbI U €€ YCTPAHEHUE.



5. MHoro i1 BOjbI B OBOIIax U (ppykTax?
Tema 2.YUuncrple BeliecTBA U CMECH B )KU3HH YeJI0BEeKA

Yucreie BenecTBa JuctrimmmpoBannas Bona, Kucnopoa. Cepedpo, Bonopoa, Ceunen u ap. Uctunubie pactBopsl. CMmecu
Mopckas Bona. I'panut. Crans. PacTBop xstopuna HaTpust 1 nabekuuil. YyryH. Boznyx. bazanst. Crekito. OMynbcus «Macio
B BoJie». PasHOBHIHOCTH cMeceil, 00J1aCTH X UCTIOIB30BAaHUS B IOBCETHEBHOM KU3HU YEJIOBEKa. | OMOT€HHbIE U T€TEePOreHHbIE
cmecu. Cmecu B (hapmakosioruu. IIpumepsl )kuIKHNX, TBEPABIX U ra3000pa3HbIX cMeceil. OTHOPOIHbIE U HEOTHOPOIHBIE CMECH B
oObITy. CBOIicTBa cMecel. Paznenenue cmeceil. BrieneHue BEmecTB U3 HEOAHOPOAHOW CMECH, 00pa30BaHHON PACTBOPUMBIMU U
HEPACTBOPUMBIMU B BOJI€ BellecTBaMu. OTcTanBaHue: Boljenenne BeecTs U3 HEOJHOPOAHOU CMeCH, 00pa30BaHHOM
HEPACTBOPUMBIMH B BOJIE BEILIECTBAMU C Pa3JINYHOMN IUNIOTHOCTHIO. B nenurensHON BOpoHKE. JIMCTWILIALMSA, BEIIApUBAHUE,
HeHTpudyrupoBanue, xpomarorpadus, KpUCTauIM3anus 1 Bo3roHka. [leperonka wim AUCTUIUIALUA - CIOCO0 pa3JeeHus,
OCHOBAHHBIN Ha Pa3JIMuMU B TEMIIEpaTypax KUMEHUs JpYT B Ipyre KOMINOHEHTOB. [IpuemM pasneneHus oIHOPOAHBIX cMecei
IIyTEM UCITAPEHHUS JIETYUUX )KUIKOCTEN C MOCIEAYIOMIEW KOHACHCAUnen ux napos. [Ipumep: nonydeHune ITuCTUIIIMPOBAHHON
BOJIBI. Perienue 3a71a4 Ha HaXOXKIEHNE MAacCOBOM M 00BEMHOIM 10/ KoMIoHeHTa cmecH. [Ipaktuka 1. M3rorosienue
npocTermmnx GUILTPOB U3 MOAPYUHBIX CpeACTB. PazneneHne HeOJHOPOAHBIX cMeceil. 2. OUncTKa MEIHOTO Kyrnopoca OT
HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 3. IloBapeHHas coJIb M caxap

Ponb HOBapeHHOﬁ conu B oOMeHe BCIICCTB YCJIOBCKA M )KMBOTHBIX. ConeBoii 6anaHc B OpPraHu3Mce 4CJI0BCKaA. HpI/IMCHeHI/Ie
XJIOpuga HaTpuA B

XO035IUCTBEHHOM JiesATebHOCTH yenoBeka. Korna conb — . 3noynorpedieHue conblo. Mcnonp3oBanue Xja0pu/ia HaTpus B
XUMHUUYECKON TPOMBINIIIEHHOCTH. Mcrionb30Banue XJiopyuaa HaTpus B nuile, meaunuue. [IponssoacTBo nmoBapenHou conu. Caxap
u ero cBoiictBa. [lone3nsie u BpenHble 4epThl caxapa. HeoObuHOE TpMEHEHNE caxapa.

Ilpaxmuxa.



1. CgoiicTBa pacTBOpPOB MMOBAPEHHOM COJIU
2. I'oput 11 caxap?
Tema 4. Xumus nuinu

N3 yero coctout numia. XUMUYECKUN COCTAB MPOAYKTOB MUTAHUS. OCHOBHBIE KOMIIOHEHTHI ITUILHU: KUPBI, OCIIKH, YTIEBO/IBbI,
BUTaMMHBI, COJIU. XUMUS IPOLYKTOB PACTUTEIBHOIO U )KMBOTHOI'O ITPOUCX 0k AcHU. Pusnonorus nuiiesapeHus. [IpoxyKTel
OBICTPOTO MPUTOTOBJIEHUSI U OCOOEHHOCTHU UX MPOU3BOACTBA. IIporecchl, mporncxoasiiye Npu Bapke, TYLIEHUU U )KapeHUN
nuum. Kak cienars ey He TONbKO BKYCHOM, HO U 1Toyie3HOM? JIoOaBKM B MPOAYKTHI MUTAHKS. XUMHYECKUE PEAKIIUU BHYTPHU
Hac. XMMUYECKHE MPOLIECCHI, MPOUCXOISIINE MPU XPAHEHUH U NTEPEpadOTKE CENbCKOXO03IMCTBEHHOr 0 Chipbs. KoHCEpBaHTHI U
AHTUOKUCIMUTENH, UX poJib. CIIOCOOBI XMMHUECKOI0 aHAJIN3a COCTaBa BEUIECTB B MPoAyKTax nutaHus. CoaepkaHue BUTAMUHOB
Y MUHEPAJIBHBIX BELIECTB B MUIIEBBIX MPOIYKTaX.

llpaxmuxka
1. Onpenenenne kauectBa Mena. [IpoBepka Mena Ha HaIM4KME KpaxMmasa, Mella, cCaxapo3bl.
2. Onpenenenne ButaMuHoB A, C, E B pacTutensHOM Macie.
3. OnpeneneHue HUTPATOB B MPOIYKTAX.
4. Ananus npoxJIaAUTENIbHBIX HAIIUTKOB.
5. Onpenenenne conepKaHus KUPOB B CEMEHAX PACTEHUIA.
6. KauecTBeHHBIE peaKIMU HA PUCYTCTBUE YIIIEBOJIOB.

7. XMMHUYECKHUE OIBITHI C dKEBATECIIbHOW PE3UHKOM.



8. OnpeneneHre coAep)KaHMs MTOBAPEHHON COIM B IPOJIYKTAaX MUTAHUS (MACIIO, CHIPBI, COJIEHBIC TBOPOIKHBIE U3JICIIHS).
Tema 5. Cnuukn

[Tupodopsl. Uctopust nuzodperenus cnuyek. Cnuuku Hancens u Yokepa. Cninuku Copua. Cnimuku Upunu. [lBenckue cnnuku
Jlyancrpema. Kpacusiii u 6enbiit hochop. OKUCIUTETHHO - BOCCTAHOBUTEIBHBIE MPOIECCHI, MPOTEKAIONINE TIPH 3AKUTaHUH
cnu4kd. OCHOBHBIE BHJIbI COBPEMEHHBIX CIIMYEK. J(epeBsHHbIE

(M3roTOBJICHHBIC U3 MATKUX MOPOJ] A€PEBA - OCUHBI, JTUIIbI, TOMOJIs, aMEPUKAHCKOWU O€I0M COCHBI U T. 11.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIE - U3TOTOBJICHHBIC U3 XJIOMYATOOYMaXHOTO KTyTa, IponuTaHHOro napadunom). [To metoay 3akuranus -
TEPOUHBIC (3AKUTAIOIIUECS NPU TPEHUHU O CIIEIUATIbHYIO TOBEPXHOCTH - TEPKY) U OECTEPOUHBIE (3AKUTAIOIIUECS TTPU TPEHUU O
JT100YI0 MOBEpXHOCTH). CrimyeuHoe mpou3BoicTBO B Poccuu. Ctpoenue, coctaB v M3roToBjieHue cnuuek. CrienuaabHble CIIMYKH.
[[ItopmoBbIE (OXOTHUYBH) - TOPSIIME HA BETPY, B CHIPOCTH U MO NOKAEM. TepMuyeckue - pa3BUBAIOIIME MPU TOPEHUH OoJiee
BBICOKYIO TEMIIEpaTypy U JAIOIINUe MPU CTOPAHUH TOJOBKH OOJIbIlIee KOJUYeCcTBO Teria. CUTHAJIBHBIC - TAIOIUE MTPU TOPEHUU
nBeTHoe miams. doTtorpaduueckue - JaroIre MTHOBEHHYIO SPKYIO BCIBIIIKY, UCMOJIb3yeMYHo pu (GoTorpadupoBaHuu.
CurapHble - CIIMYKU YBEITMYEHHOTO pa3Mepa Jijisi 6oJiee mpoAoHKUTEIBHOTO TOPEHUS MPU PACKYPUBAHUH CUTAphl. TpyOOoUHBIE -
CIIUYKH YBEJIMYEHHOTO pa3mepa 11t 60j1ee MPOI0JDKUTEIHFHOTO TOPEHUSI TIPU paCKypUBaHUU KypUTeJIbHOU TpyOku. KamunHbIE -
OYE€Hb JUIMHHBIE CIIUYKU, YTOOBI 30KUTaTh KAMUHBI. ['a30BbIe - MEHbIIIEH JIJIMHBI, YeM KaMHUHHbIE, YTOOBI 35KUTaTh Ta30BbIE
ropenku. JlekopaTuBHbIE (TIOJapOYHBIEC, KOJUICKITMOHHBIC) - OTPAHUYEHHBIE BBITYCKH KOPOOKOB (MHOTIa HAOOpaMu,
YIIO)KEHHBIMU B JIEKOPATUBHYIO KOPOOKY).

Ilpaxmuxa

M3ydeHune CBOMCTB Pa3IMYHBIX BUIOB CITUYEK (OBITOBBIX, OXOTHUYBUX, TEPMUUCCKHIX, CATHATbHBIX, KAMUHHBIX,
dotorpaduueckux).

Tema 6. Bymara



OT neprameHTa U IIETKOBBIX KHUT 10 Hamux aHed. [lemmonosa. Ces3yroniye: KaojiuH, KapOOHAT KaJIbIIMsI, TUTMEHTHI.
XnomuatoOymMaxHbie TKaHU. Buibl Oymaru u ux mpakTUYECKOe UCTIONb30BaHue. TexHonorus mpousBoacTsa oOymaru. CTpykTypa
Oymaru moJi MUKpOCKOIIOM BO (ryopeciieHTHOM cBeueHuu. [lomydadpukaTs! Asis mpou3BoACcTBa Oymaru: JpeBecHas Macca Hiu
EJITI0I032; [IEJUTI0NI03a OAHOJIETHUX PACTEHUH (COJIOMBI, TPOCTHUIIBI, KOHOIUIH, PHCa U APYTUX); MOMYLEIIII0I03a; MaKylaTypa;
TpsIMUYHAs TToJlyMacca; Jisl CrielualbHBIX BUOB OyMaru: acoect, mepcTh U Ipyrue TeKCTHIIbHBIE BOoKHA. [Ipon3BoacTBO
Oymaru: mpUroToBJICHHE OYMa)KHOM MacChl (Pa3Moil M CMEIIEHNEe KOMIIOHEHTOB, MTPOKJICHKa, HAIOJIHEHNE U OKpacka OyMaKHOU
Macchl); BbIpabOTKa OyMakHOM MacCchl Ha OyMarojenareIbHON MalluHe

(pa3baBneHuE BOJOM U OUMCTKA MAacChl OT 3arpsi3HEHUHN, OTJIUB, IPECCOBAHUE U CYIIKA, a TAKXKE NEPBUYHAS OTJEIKA);
OKOHYATEJIbHAs OT/IeJIKa (KaJlaHIUPOBaHKE, PE3Ka); COPTUPOBKA M YIIaKOBKa.

Ilpaxmuxa.
1. I3yyeHue CBOMCTB pa3IMUHbBIX BUIOB OyMaru.
2. [lomyuenue Oymaru.
Tema 7. Xumus ¥ CTpOUTEIHCTBO

Crpoutensubie pacTBopbl. M3BecTh. Men. [lecok. beron. Ilement. Uctopus crexna. Kupmuun. @apdop u dasuc. [IpeBecuna —
YHUKAJIbHBIN CTPOUTENbHBIN MaTepuai. Jlakokpacounbie Marepualisl. CBONCTBA O (BI, MACISIHBIX KPACOK, IMaiei,
pactBopureneil. [lonstue 06 3xonoruuecku yucThix Marepuanax. Kepamuueckas nena. 3ugaput. Kampimut. CoaoMur.
['pyrobnoku. CHiIMKaThl METAJUIOB U BSDKYIIME MaTtepualibl. Koppo3us ctpoutenbHbIx Marepuanos. [loaumepsl B CTPOUTENBCTBE.
XHWMHUYECKUE CBOMCTBA CTPOUTENBHBIX MATEPUATIOB XUMHUUYECKAsI CTOMKOCTh — 3TO CBOMCTBO MOKAa3bIBAET, HACKOJIBKO MaTEpHal
YCTOWYMB K BO3JACHUCTBUIO IPYTUX BELIECTB: KUCIIOT, HIENOYEH, COJIEH U ra30B. KOppo3noHHas yCTOMYMBOCTh — CBOMCTBO
MaTepuaia MpoTUBOCTOSATh BO3ACHCTBUSIM OKpy»Katoulel cpeabl. Hailie Bcero 3To OTHOCUTCS K CIIOCOOHOCTH HE MPOIMYCKATh
Bjary. PacTBOpMMOCTb — CBOMCTBO, IPU KOTOPOM MaTeprajl UMEET CHOCOOHOCTh PACTBOPATHCS B PA3IMUYHBIX KUJIKOCTSIX.
AJre3us — CBOMCTBO, KOTOPOE XapaKTepU3yeT CIIOCOOHOCTh COEUHATHCS C IPYTUMU MaTeprallaMU U MOBEPXHOCTSIMHU.



Kpucrammsanus — xapakTepucTuka, Ipu KOTOPO MaTepuall MOKET B COCTOSIHUU T1apa, pacTBOpa WJIM pacijiaBa 0Opa30BbIBaTh
KpUCTaJUIbl. Buibl 3arps3HeHnii (plieBble, pagualiOHHbIe, OMOJOrHYECKHEe, ITyMOBBIE), 3HAUEHHE KUBBIX OPraHU3MOB B JJIOMax
u kBaptupax. [Ipaktuka 1. OnpeneneHne OTHOCUTENBHOM 3aNBIJIEHHOCTH BO3/1yXa B IOMEIIEHNH. 2. Pemenue 3amaq ¢
DKOJIOTUYECKUM COEPKAHUEM.

Tema 8. Xumus u aBToOMOOHJIb

Marepuaibl, KOTOpbIE UCIIOJIb3YIOTCS 111 U3TOTOBJICHUSI aBTOMOOUJIEH. 3anpaBOYHbIC KUIKOCTH (TOIIMBO, Maciia, CMa3Ku,
OXJIAXKJAIOIINE KUJIKOCTH U T. I1.); PE3UHBI - IIIUHBI U PE3MHOTEXHUYECKUE U3ENHS; IIACTMACCHI; OTACIOUYHOAEKOPATUBHbBIC
Martepuainbl (0OMBKA, JIAKK U KPACKU, aHTUKOPPO3UOHHBIEC TIOKPBITHS U T. I1.); KJI€H, TEPMETUKU. DJIEKTPOIUT — 3TO YTO-TO
3HaKoMoe. beH3uH,

KEPOCHH U JIPYrUe «- NHbI XUMUYECKHE MPOLIECCHI, TPOUCXOALIUE TIPH IKCIUTyaTallid aBTOMOOMIIS. DKOJIOTUSL U aBTOMOOWUJIb.
llpaxmuxka:

1. ben3uH u kepocuH kak pacTBopuTeau. OMBITHI O 03HAKOMJICHUIO C PACTBOPSIONINM JCHUCTBHEM HE(DTEMPOIYKTOB, KaK U
MPEIBIAYITUH, TUI0X0 BUIHBI C IEMOHCTPAIIMOHHOTO CTOJIA, TIO3TOMY UX JIYYIIIE BCETO CTABUTh B KaUeCTBE JJaOOpaTOPHOM
paboTHI.

a) B mpoOupku ¢ 6eH3MHOM, KEPOCHHOM U BOJION HAMMBAIOT 110 0,5 MJI paCTUTEITHLHOTO Macia U B30aiTeBatoT. Macio
pacTtBopsieTcs B yriieBogopoaax. OTMeUaroT Jy4Ilyl0 paCTBOPUMOCTh B OEH3MHE.

0) B Hebounbime crakaHuuky Wik GaphopoBbIe YaIKK C TEMHU K€ KUJIKOCTSIMHU IMOMEIIAIOT KYCOUKH TKaHU C MISATHAMU JKHUpa U
MEePEMEIINBAIOT UX CTEKJISTHHOM nanoukoi 2-3 MuH. [locie BbIChIXaHUsl TKaHU, TIOMEIIEHHbBIC B OCH3UH U KEPOCUH, OKa3bIBAIOTCS
OUYMIIIEHHBIMU OT >KUpa.

2. I"'opeHune BBICIIUX YTIJIEBOAOPO/IOB.



a) CMauMBaroT MOJIOCKU (PUIBTPOBAIbHOM OyMaru B O€H3MHE, KEPOCHHE, Ma3yTe U MODKUTal0T uX. BerecTsa ropst
CBETAIIUMCS TIJIaMeHeM. BEICIne yriaeBogopo sl MpYU TOPEHUH 00Pa3yrOT KOIOTh.

0) Ha >xene3nbie muiacTUHKU Wik GapPopoBbie KPHIIITKA HATUBAIOT IO HECKOJIBKY Karelib OCH31MHA, KEPOCHHA U CMA30YHOI0
Macja Wi Ma3yra u mojpkuraroT. HaGmrogaror To xe sienue. OOpariaroT BHUMaHKUE Ha JIETKYIO BOCIUIAMEHSIEMOCTh OCH3MHA U
Ha CPaBHUTEJLHO TPYAHYIO 3arOpa€MOCTh Ma3yTa.

B) B xenesnyro unu GpapopoBylo J105keuKy NOMEIIaoT HeOoIbIION Kycouek napaduHa ¥ HarpeBaroT €ro B MJIaMEHU TOPENKH.
[Tapadun maButcs, a 3aTeM TOpUT, 00paszys KOMOTb.

3. Ouuctka OeH3uHa U KepocrHa. BeH3WH M KepOCHH MOCie 3aBOACKOI NEPErOHKHU COJIepKaT MPUMECH Ha(TEHOBBIX KUCIOT U
JPYTUX BELIECTB, OCIOXKHSIOLIUX UX MpUMeHeHne. HeouneHHblii KepoCuH, HalpuMep, II0X0 MOAHUMAETCS 10 (PUTHITIO
JamIbl, caabo TOpUT U ObICTpo oOpa3yeT Harap. HeouniieHHbIE TPOAYKTHI MOKHO Y3HATh IO TPSA3HOMY BUIY U MaJIOU
npo3payHOoCcTH. OUUCTKY IPOU3BOIAT 0OBIYHO, 00pabaThiBas HE(TENPOIYKTHI ClIEpBa KOHIIECHTPUPOBAHHOMN KHUCIOTOM, a 3aTeEM
nienoubto. HanuBaroT B OOJBINTYIO AENUTEIHHYIO BOPOHKY 15—20 MIJI HEOUHIIIEHHOTO KEPOCHHA U MPUOABIISIOT 2-3 MII
KOHIIEHTPUPOBAHHOMN CEpPHON KHUCIOTHI. BOPOHKY 3aKpBIBAIOT TPOOKOM M cMeCh BCTpsAXuBatoT okoso 10 muH. [Ipr 3TOM BOpOHKY
Jiep>kaT MpoOKOM BHU3 U BpeMsI OT BPEMEHHU OTKPBIBAIOT KPaH, YTOOBI BHITYCTUTh BBEPX MaphI JeTyuux BemiecTB. [locne 3Toro
CMECH JAI0T PACCIOUTHCS, HA YTO

Takke norpedyercss MuHyT 10 wim naxke 0oJiple, 1 MEAJIEHHO CIYCKAIOT HYXKHUI CIION Kucaoro ryjapona. OcraBumuiics B
BOPOHKE KEPOCUH IPOMBIBAIOT MTOI00HBIM K€ CITIOCOOOM BO/I0M B TeueHue 1—2 MuH. BoiHBI cioli ciiycKaroT, a KEpOCUH
npoMbIBatOT 5S— 10-nporieHTHBIM pacTBOpoM 1eaouu. [lociie cnuBaHusl IET0YHOTO CJI0S1 OTMBIBAIOT OT KEPOCHHA BOJIOM
OCTaTKH 1ieaouu (mpoda GenondranenHom). YOexaat0Tcs B TOM, YTO OYUILIEHHBIN KEPOCUH OKa3bIBAETCs 00JIee MPO3payHbIM,
Jydllle TOPUT U UMeeT Jpyrou 3anax. Ha nmuctku punbTpoBanbHON OymMaru nmoMemaroT Karid HCXOAHOTO U OYHUILEHHOTO
kepocuHa. OUUIIEHHBIN KEPOCHH HCTIAPSIETCS MOJHOCTHIO, HEOUHMILIEHHBIH OCTaBIsET MOcie cedsl MATHO IpUMeCceH.

Tema 9. Xumus ctupaer, YMCTUT U yOUpaer



Mpsuia. CocraB, cTpoenue, noiaydenrne. CHHTETHYECKHE MOOIIME CPEACTBA U IIOBEPXHOCTHO - aKTUBHBIE BelecTBa. OCHOBHBIE
komrioHeHTsl CMC: moBepxHOCTHO-akTHBHBIE BerlecTBa ([IAB); BcmoMorarenbHbie BeliecTBa: MIETIOYHbIC COJIM - KapOOHAT U
CWJIMKAT HaTpusl, HEUTpaJIbHbIE CONU - CyJb(dar u pocdar HaTpust; KapOOKCUMETUIIIEIUTIOI03a, TOJIMBUHUIITUPPOIHUIOH,
XUMHUUYECKHE OTOCIMBATENH (MIEPCOIIH); XMMUUYECcKue oTOenMBaTeu (epeKuch BOJA0poaa); Gu3ndeckue (ONTUYECKUe)
orOenuBaTeN - GIyopecIupyoNIne COSANHEHUS; aICOPOITMOHHbBIE KpacuTeNnu (yIbTpaMapuH, HHAUTO, CHHTETUYECKUE
OpraHUYecKHe MUTMEHTHI); 0M0100aBKH - (hepMEHTHI (JIMMa3bl, IPOTEa3bl U AP.); OTAYIIKH; aHTUCTaTUKU. CpencTBa OBITOBOM
XMUMUH - XUMUYECKHUE CPEICTBA MO YXOAY 32 COOCTBEHHOCTBIO: 01K /I0M, TOMEIEHUsIMU, aBToMoOmsaMu. K cpesictBam ObITOBOM
XUMHH OTHOCAT A€3UH(UIIUPYIOIINE CPEICTBA, PEIIEIUIEHTHI U TIp. cpeacTBa. CpeacTBa OBITOBOM XUMUU, TPUMEHSIEMBIE JISI
BBIBEICHUS TISITCH.

Ilpaxmuxa
1. Onpenenennie pH - cpeasl B MbLIaxX ¥ IIAMITYHSIX.
2. ITpuroToBieHUE MbLIa U3 CBEUYKU U CTUPATILHON COJBI.
3. BeiBeaenue nsiteH ¢ Tkanu. Mputa. CoctaB, CTpO€HHE, TOTyYCHUE.
4. CpaBHEHUE CBOMCTB MbLJIA CO CBOMCTBAaMU CTUPAIbHBIX IOPOIIKOB.
Tema 10. Xumus u kKocMeTHYECKHE CPeICTBA

Kocmernueckue MOOIUEC CPCACTBA. erMBI. HGHOMOIOHII/IC cpecacrna. OnonackuBaTely U KOHIUITUOHCPBHI. I'emu. CocrtaB n
CBOMCTBA KakK COBPCMCHHBIX, TAK U CTAPUHHBIX CPCACTB I'HI'MCHBI, I‘pﬂMOTHI;IfI BI:I60p CPCACTB I'MT'UCHEI;

TMTOJIE3HBIE COBETHI MO YXOAY 3a KOXKEU, BOJOCAMH U TOJOCTHIO pTa. COCTaB M CBOMCTBA HEKOTOPBIX MPEMAPATOB TUTUEHUYECKOM,
Je4e0HOM 1 IEKOPATUBHON KOCMETHUKH, TPAMOTHOE MX MCIOJIb30BaHNE. XUMUUYECKHE MPOIIECCHI, JIeXKAIIE B OCHOBE yXO/a 3a
BOJIOCAMH, UX 3aBUBKH, YKIIAJIKA, OKPACKH; IMPABUJIbHBIN YXOJ 32 BOJIOCAMHU, TPAMOTHOE UCIIOJIb30BaHNUE NIPENAPATOB IS
OKPaCKU U YKJIAJIKU BOJIOC, OPUEHTHPOBAHUE B UX MHOT000pa3uu. [[e30/10paHThl U 030HOBBIN «IIUT» IUIAHETHI. [{ymucToie



BEIIECTBA B MapproMepun, KOCMETUKH, MOIOIINX cpencTBax. DdupHbie macia. Cocta. Cioxubie 3gupbl. CocTaB, CTpOCHHE,
MOJIyYEHUE.

Ilpakmuxka

1. M3ydenue coctaBa JEKOPATUBHOM KOCMETHUKU IO ITUKETKAM.

2. Onpenenennie pH - cpenpl B MbUIAX Y MIAMITYHSIX.

3. UzBneuenue 3pupHBIX Maces U3 pacTUTEIbLHOro MaTepuana. [lepednas msra, e1oBoe Maco.

4. IlonydyeHue CI0KHBIX F(PUPOB U3 OPraHUYECKUX COCTMHEHUHN. DTUMeTaHar (3anax poma). M3o0yrumytanat (GpyKTOBbIN
3arax).

Tema 11. Xumus — Xx039iKa JOMAIIHEH aNnTeYKH

JlexapcTBeHHBIE Ipenaparsl, UX BUJIBI M Ha3HaueHUe. Kaxxmoe JeKkapcTBO — XUMUYECKAM peakTuB. MHOrorpanneii noa. Ilouemy
M0/l Ha/I0 IepKaTh B IUIOTHO 3aKYMOPEHHOW CKIIIHKE. «3eIEHKa» UM pacTBOp OpMILIMAHTOBOrO 3enéHoro. HeoObruHbie
CBOMCTBA OOBIYHOM 3€NEHKU. AKTUBUPOBAHHBINA yroib. JlekapcTBa oT npoctyibl. Butamunbl CamojenbHbIe JeKapcTBa.
AcCHUpHH WM aleTUICAIMIMIIOBAs KUCJIOTAa U €ro CBOMCTBa. UTO mosie3Hee: acnupuH WK yIICapuH, HypoeH uiu noynpoden?
[lepekucek Bogopona u ruaponepur. CBoicTBa nepekucu Bogopoaa. [lepmanranar kanus, MapraHilOBOKHCIIbII Kajlui, OH K€ —
«MapranioBka». HeoObruHbIe cBOMCTBA MapraHIloBKH. Kakyro ormacHOCTh MOXKET MPEeCTaBIATh, MapraniioBka. HyxHa iu B
JIOMalIHel anreuke 6opHas kuciora. Crapble JIEKapcTBa, KaK ¢ HUMU IOCTYIUTb.

BOI’lpOCbl K cemunapanm.

1. Ilepmanranar kanusi. Uctopust otkpbeiTus. @usnueckue cBoiictea. OKucauTeabHble CBOMCTBA. [IpaBuia XxpaHeHus
IepMaHaraHara Kajusl.



2. [Ipumenenue pacTBopa epMaHraHaTa Kajius B ObITY, B MeUIIMHE. Mepbl MIepBOii MOMOIIU MPU OTPABICHUU
KOHIIEHTPUPOBAHHBIM PACTBOPOM TEPMaHTaHATa KaJusl.

3. PactBop OpuimanToBoro 3eneHoro. [lepokcun Bogopona, ucropust otkpeitus. [lepruapons. Gusnyeckue, XuMmudeckue
cBoiicTBa. [IpuMeHeHne B MeIMIIMHE: KPOBOOCTAHABIMBAIOIIEE U I€3UHPUIIMPYIOLIEE CPEACTBO.

Ilpaxmuka.
1. [lomyuenune nopopopma.
2. JleiicTBHE KUCIOT HA OPUITTMAHTOBBIH 3€JICHBIMN.
3. IllenouHoE pacmenIeHUe JICBOMUILIETHHA.
4. KauecTtBeHHas peakius Ha IEPOKCHU BOAOPOAA.
5. OnpeneneHye BUTAMUHOB B MPENApATAX MOTUBUTAMUHOB.
Tema 12. Xumusi B MeuniHe

ITepBbie marn xumuu B MeaunuHe. IlonsaTue o papMakoaoruu, MATPOXUMUH, XuMuorepanuu. [lapanenbc — OCHOBOIIOJIOKHUK
meaunuHckor xumun. Knasauii ['anen — gpapmakosnor. I1. Dpaux — ocHoBomonoxxHuk xumuorepanuu. [Ipodeccun: xumux,
OnoxuMuK, papmanenT, 1abopanT. JlekapcTBeHHbIE BellecTBa. Kiaccudukanuu gekapCcTBEHHBIX BEIIECTB: (papMaKkoIoruyeckas,
xumudeckas. CoIpbE IS MTOJydE€HNsI HEOPTaHNYECKHUX, OPraHUYECKUX JIEKAPCTBEHHBIX BellecTB. DOpMBI JIEKapCTBEHHBIX
IpernaparoB: TabJIETKH, Apaxke, CBEUH, IMYJIbCUH, CYCIIEH3UU, HACTOUKH U JIp.

lIpaxmuxka

1. O3nakomieHue ¢ popMaMu JEKAPCTBEHHBIX MPEMapaToB.



2. 3HaKOMCTBO C 00pa3IiamMu JEKapCTBEHHBIX CPEICTB U OMBITHI C HUMH.
3. DKCKypcHs B MEAITYHKT.

Cawmpble nipocThie u3 JiekapcTB [lepmanranar kanus. Mcropust oTkpeiTus. @usnyeckue cBocTBa. OKUCIUTEIbLHBIE CBONCTBA.
[IpumeHeHue pacTBOPOB MEpMaHraHaTa Kaius B ObITY, B MeauIiuHe. [IpaBuna xpanenus. Mepsl mepBoil MOMOIIH Tpy
OTPAaBJIEHUH KOHIICHTPUPOBAHHBIM PACTBOPOM NepMaHranara kanus. [lepokcun Bonopoaa, ucropus orkpsitus. [leprunpons.
duznyeckue, XuMU4Yeckue cBoiicTa. [lpuMenenre B MeAMIIMHE: KPOBOOCTaHABIMBatolee U Ae3uHpuirpyromiee cpeactso. No:
HCTOPHS OTKPBITHSA, CTPOCHHE, (PU3NIECKHE U XUMUIECKHE CBOMCTBA, MpUMeHeHHe. bopHas kucimoTa, OOpHBIA CIIHPT,
AHTHUCENTUYECKAs] aKTUBHOCTh. DPu3nonornueckuil pactop. Jlsimuc. Hamarsipusiii cniupt. ['ekcaruapar xjiopuia KaabLusl.
['enraruapar cynbdara HMUHKA.

AKTUBHUPOBAaHHBIA YIOJIb.
llpaxmuxa
1. IlpuroTroByiieHre pacTBOpPA XJIOPHUAA KATbIUS C 33JJaHHON MacCOBOM JOJIEH.

2. «Kunkuii xameneon». Paznoxkenne nepokcuaa sogopoaa. H202 — okucnurens, BoccTaHOBUTENL. PacTBOpeHuE noaa B BOAE,
B cnupre. Pacno3naBanue nonuaos. O6eciBeurBaHre pacTBOPA MepMaHraHaTa Kaius akKTUBUPOBAHHBIM YIJIEM. S11OBUTHIE
BenlecTBa fAnpl. Knaccudukanuus ssA0BUTHIX BEIIECTB. Y TAPHBIN ra3: Mpu3HaKu oTpasieHus. OkazaHue nepBoi moMomHu. PTyTs.
TokcnuHOCTB NapoB pTyTH. CONM pTYTU: KOJIOMETB, CylieMa, IPUMEHEHUE B MeaulMHe. Mpiibsk. CBuHen. CoeIMHEHUS XpoMa.
TOKCMYHOCTH OpraHuYecKUX pacTBopuTeneid. [IpaBuna xpaneHus s/10B B ObITy. Mepbl IEpBOii MOMOIIM MPU OTPABICHUU. XUMUS
Y MeUIMHA. bBUOreHHbIe 2JIEeMEHTHI U UX coeauHeHust OOt 0030p OMOTOTHYECKON POJIM AJIEMEHTOB -OPTraHOI'€HOB Y TJIEPOI.
Bonopoa. Kucnopoa. Azot. Cepa. @ocdop. buonorudeckasi pojab HEKOTOPHIX HEMETAJJIOB, HE OTHOCSIIIIUXCSI K OPraHOT €HaM
®rop. Xnop. bpom. Won. Kpemnuii. Cenen. buonornuecku BaxxHble HEOPraHUYECKUE COeNMHEHUs HemeTauioB. Kucnopon.
O30H. Bona. Munepanbsnsie Boapl. Ilepokcun Bogopona. @epMeHTaTUBHBIE CPEACTBA 3alIUThI opranu3ma. CepoBogopo.
Ammuak. [uki MoueBuHOOOpa3oBanusi. MoHookcu a3oTa. HuTpathbl, HUTPUTHI. YTIEKUCHbINA ra3. MOHOOKCHT yriiepoa.



Bbydepnsie cucremsl opranusma. ['mapokapobonatnas 6ydepnas cuctema. ®ocharnas Oydepnas cucrema. Mexanuszm 0yhepHOro
JIEUCTBUS CUCTEMBI. B3aMOCBsI3b KPyrOBOPOTOB OMOTEHHBIX JIEMEHTOB. buoHeoprannueckass XuMus U MEIUIIMHA
Heopraamieckyro OMOXHMHIO MOKHO PacCMaTPUBATh KaK MPUIIOKEHNE TPUHITUIIOB KOOPAMHAIIMOHHON XUMHUHU METAJIOB K
OunonornyeckuM mpobdemam. MeTauibl B OpraHu3Me 4eloBeka bronornyueckas poib «MeTalaoB ku3am»y O0muit 0030p poiu s-
metaiutoB. Hatpuii. Kanuii. Marauit. Kaneiuii. /[anHbpie MeTaIUTBI pacCCMaTPUBAKOTCS COTJIACHO IUIAHA!

1. Coneprkanuie B 3eMHOM Kope. BaxkHeliue npupoaHble COeTMHEHMUS.
2. Conepxanuie v (OpMBI CYIIIECTBOBAHUS B KUBBIX Oprann3max. buojgorndeckas pos.
3. IIpuMeHeHre MeTamia U €ro COeIMHEHUN B MEUIIVHE.
4. TokcHYHOCTh METAJlJIa U €T0 COSAMHEHUIA. )

OO6muit 0630p ponu d-metamios. JKenezo. Mapranen. KobansT. Meas. [luak. Monu6aeH. JlaHHbIe MeTauIbl pacCMaTpPUBAIOTCS
COIJIACHO TIJIaHA:

1 Coneprxanue B 3eMHOI KOpe.

2. BaxkHeiiime npupoIHbI€ COCTMHEHHUS.

3. Coneprkanrie u POpPMBI CYIIECTBOBAHUS B )KUBBIX Oprann3max. buomorndeckas pos.
4. IIpuMeHeHrne MeTalljla U €ro COCAUMHEHUN B MEIUIUHE.

®duznonornyeckas ¥ NaToJIOrHYECKask poJib HEKOTOPBIX 3JIEMEHTOB B OpraHu3Me. s-OnaeMeHThl. d-OnemenTsl. KoMiuiekcHbie
(KOOpIMHALIMOHHBIE) COEIMHEHNUS PA3IMYHbIX JIEMEHTOB B OpraHu3Me. DJIEMEHThI, 00JIe3HH, JIEKapcTBa. buonorudecku
aKTUBHBIE MOJIEKYJIbl. Bosa. AMUHOKHCIIOTHI. AcKopOrHOBas kuciaora. OpToMoneKkysipHas MeluLrHa. buonorndyecku



aKTHUBHBIC OJIMTOMEPHI broioruueckas pojb HEKOTOPHIX METAJJIOB, HE OTHOCSAIIUXCS K «METaJIaM YKU3HHY . AJTIOMUHU.
Cepeb6po. bapwii. Pryrs. CBunell.

Ilpaxkmuxa.
TemaTnueckas BUKTOpUHA « XUMUSA U MEAULITHA.
Pdu3znyeckass XuMHUA U1 MeIUIMHA

®dusnomnor — 310 GU3NKOXUMUK, UMEIOIIUI JIeN10 C sSBIeHUsIMU KuBoro oprannzma. .M. CeuenoB JKuBbie Opranu3mMbl MOTYT
CYIIECTBOBATH JIMIIb OJIarojaps WX 3aMeydaTeIbHON ClIOCOOHOCTH KHHETHUECKH KOHTPOJIUPOBATh XUMUUECKHE PEaKIIUU U TEM
CaMbIM MOJABJIATh CTPEMJICHUE K JOCTHKEHHUIO TEPMOAMHAMUYECKUX paBHOBecHil. 1.B. bepe3sun Xumnueckas TepMoaMHaAMUKa
1 J)KMBbIE OpraHu3Mbl TepMoIMHAMUKA U OPraHU3Mbl. XUMHUUECKas U OMOXUMUYECKask KUHETHKA U KaTain3. OepMeHThI —
OMOJIOTMYECKME KATATU3aTOPhl. 3HAUEHUE PACTBOPOB ISl OMOJIOr MU U MEAUIIMHBL. KHCIIOTHO-IIEI0YHOE paBHOBECHE U
OydepHble cucTeMbl oprann3Ma. AMUHOKUCIIOTHBIE Oy epHbie cucTteMbl. benkopbie OydepHbie cucTeMbl. I3MeHeHne KUCIOTHO -
IEJIOYHOTO PABHOBECHS NPH PA3TUUYHBIX 3a00JI€BaHUSAX.

MeauuuHCKue MaTepuaJIbl

Heoprannueckne mequimHCcKre MaTepuaiibl. Metaiuiel. Y riepoiHble MaTeprualibl. MeXaHu3Mbl B3aUMOJCUCTBHUS MEAULIMHCKUX
MaTepuagoB ¢ OMOJIOTMYECKUMU cCucTeMaMu. B3anuMoielicTBUs: MaTepuan — KpoBb, MaTepHall — TKaHb, MaTepuall — KJIETKa,
Marepuai — ouonoauMepsl. MICKyccTBEHHBIE OpraHbl. ATIIapaThl «MCKYCCTBEHHOE CEPJIIC-JIETKOEY, «MCKYCCTBEHHAS TTOUKaY).
HckyccTBEHHOE cepalle YEI0BEKa C aBTOHOMHBIM MCTOYHUKOM TMHUTaHUS.

Bonpocwvl k cemunapam:
1. Mox: uctopust OTKPBITHS, CTPOSHUE, PU3HMUECKHE U XUMHYECKHUE CBOMCTBA, IPUMCHECHHUE.

2. bopHas kucioTa, OOpHBIN CIIUPT, AaHTUCENITUUECKAsA AKTUBHOCTD.



3. ®usznonorunyeckuil pactpop. Jlsnuc. HamaTeIpHbIil cOUpT.

4. @ypauunuH. AKTUBUPOBAHHBIN yroiib. ['opunuHuKy, miacTeipyu. VX npuMeHeHue, CBOMCTBA, CIIOCOObI XpaHEHUS!.
5. Acnupun. [lpumenenue, papmakonornueckoe 1eUCTBUE HA OPraHU3M.

6. AuTHOMOTHKY, Knaccudukanms. J(ucoakTpros.

7. ApoMaTthuecKre Maciia U UX JE€MCTBUE HAa OpraHu3M. ApoMareparusi.

8. AcniupuH, pU3NUIECKUE CBONCTBA, UCTOPHS MOTYUCHHUS.

9. AHTHOMOTHUKHU, UCTOPHUST OTKPBITHSI.

10. Knaccudukarius sj0BUTHIX BEIIECTB.

11. Yrapnsiii ra3: npuzHaku orpasieHus. Oka3aHUe NEPBOM TOMOIIIH.

12. Ptyrb. TokcuuHOCTH MapoB pTyTH. Coi PTYTH: KaJIOMENb, CyJeMa, IPUMEHEHUE B MeAULMHE. MbIbsiK. CBUHEL.
CoenuHenus xpoma.

Ilpaxmuxa
1. UccnenoBanue neKapCTBEHHBIX MIPENAPATOB.

2. lenoBast urpa «Crniacute 00osbHOTO». JlenoBas urpa conpoBOK/1aeTCsl MPOBEICHUEM KaUeCTBEHHOI'O aHalIM3a pacTBopa
KOHKPETHOTO BEIIECTBa XMMHUUECKMMH MeToaMu. (BemecTBa: Tnocynbdar HaTpus, HOBOKAWH, JaKTaT Kajublus, D-Tioko3a,
MEJHBIN Kyropoc, OpoMu Kanus, Cyiabdar Maraus).

3. UccnenoBanne TOKCUYHOCTH OBITOBBIX BeriecTB. OCTOPOKHO, MuIleBbie 100aBku! VX nelicTBre Ha OpraHu3M.



4. PemeHue 3aaa4 110 O6III€I>1 XHUMHHU C MGI[HKO-6PIOJIOFPI‘1€CKOI>1 HaITpaBJICHHOCTLIO.

5. Konkypc (koMuecTBEHHBIN) Yucia pelieHHbIX 3a1a4. CocTaBieHue COOPHUKOB 3a/1au YUaIIuXcs 0 TeMe (C pelieHUusIMu ).
CocraBJieHHE TBOPUECKUX PACUETHBIX 33/1a4 M0 Pa3uYHbIM TeMaM.

Tema 13. BboinojiHeHNEe NIPOEKTOB

TCOpI/I}I. Ilonsitue ITPOCKTA. Tunsl ITPOCKTOB, OCHOBHLIC 3TAIlbl BBIITOJHCHUS ITPOCKTA. KpI/ITepI/II/I OLCHUBAHMA BBITIOJIHCHUA 1
3alIUTBI IIPOCKTOB. COSI[aHI/Ie IMPOCKTA OCYIICCTBILACTCA 110 CIACAYIOINM STallaM:

— Omnpenenenre mMpoOIeMBI;
— AKTyanu3anus TeMm;
— Br100p 00beKTa U3yUeHus;
— IlocTaHoBKa 11e7I1 U 3a]1a4;
— [TonGop marepuana;
— Bp160p METO/I0B MICCTIEIOBAHNS,
— [IpoBenenne SKCIEPUMEHTAITLHON pabOTHI;
— OdopmiieHne padboThI;
— 3amuTa NpoeKTa, IpeICTaBJICHUE Pe3yIbTaTOB.
Ilpaxmuxa BBITTOHEHWE POSKTOB C UCIIOIb30BAHUEM KOMITBLIOTEPHBIX TEXHOJIOTHH. 3alnuTa MPOSKTOB.

3. ®opMbI KOHTPOJIAA U ATTECTALUM 00Y4AIOIIMXCSI



I[J'I?I OTCJIIC)KUBAHUA PC3YIIbTATUBHOCTH O6p330BaTCJII)HOFO Imponccca 110 Iporpamme «X¥UMHS B )KU3HHU YEITOBEKAY HCIIOJIb3YIOTCA
CICAYIOMNUEC BUABI KOHTPOJLA:

- IpeIBapUTEIbHBIN KOHTPOJIb (MPOBEPKA 3HAHUN yJalllUXCsl HA HayalbHOM 3Tarie ocBoeHus [IporpaMmat)

— BXOJHOE TECTUPOBAHUE;

- TEKYILUHA KOHTPOJIb (B TEUEHHE BCETO CPOKA peaan3alui IporpaMMbl);

- UTOTOBBIN KOHTPOJIb (3aKJIFOUNUTEIbHAS ITPOBEPKA 3HAHUM, YMEHUI, HABBIKOB 110 UTOraM peam3anuu [IporpamMmsi).
Dopmbl ammecmayuu

- CaMOCTOsTeNbHas paboTa;

- TECTUPOBAHMUE;

- TBOPYECKUE OTUETHI;

- y4acCTHe B TBOPYECKUX KOHKYPCAX U IPEAMETHON OJIMMIINALE IO XUMUH;

- IPE3CHTALMs U 3alHUTA IIPOEKTa.

Texymunii KoHTpoIsb: DopMamMu KOHTPOJIS YCBOECHHS YueOHOro Marepuania [IporpaMMbl SIBJISIFOTCSI OTYETHI 110 IPAKTUYECKUM
paboTamM, TBOpUYECKHE PAOOTHI, BHICTYIIJIEHHS] HA CEMUHAPAaX, CO3/IaHUE MPE3EHTAIMH 110 TeME U T. . OOydaromuecs: BbIIOIHSAIOT
3aJlaH}sl B MHIAMBULYAIBHOM TEMIIE, COTPYAHUYAs C II€aroroM. BeIlloaHEeHEe IPOEKTOB CO31a€T CUTYALUIO, II03BOJIAIOLLYIO
peam30BaTh TBOPUECKUE CUIIbI, 00ECTIEUYNTh BHIPAOOTKY JIMUHOCTHOTO 3HAHUS, COOCTBEHHOI'O MHEHHMSI, CBOETO CTHJIS
nesTenbHOCTU. BrimtoueHne o0y4aromuxcs B peajibHyI0 TBOPUYECKYIO JIEATEIbHOCTh, PUBIIEKAIOIIYI0 HOBU3HON U
HEOOBIYHOCTBIO SIBJIIETCSI CTUMYJIOM Pa3BUTHS MO3HABATEIbHOrO0 HHTEpeca. OHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH
BBISIBJISITH TPOOJIEMBI U pa3peliaTh BO3HUKAIOIINE TPOTUBOPEYUSL.



[To oxoHUaHUU KaXA0H TEMBbI IPOBOJUTCS UTOIOBOE 3aHATUE B BUJE TEMATUYECKOTO TECTUPOBAHUS.
HroroBasi arrecTainus npeaycMaTprBaeT BHIMOJIHEHNE HHANBUAYAILHOTO MPOCKTA.

4. Opranu3zanoHHO-NeIarornyeckue ycjaopusi peanusanuu IporpaMmmel.
4.1. YueOHo-meroanveckoe obdecnevyenue Ilporpammel

Meronuka o0yyeHus 1o nporpaMme « XUMHs B AKU3HU YEIOBEKA» COCTOUT U3 COYETAHUS JIEKIIMOHHOTO U3JI0KEHUS
TEOPETUUECKOr0 MaTepraia ¢ HarjsiTHbIM [MOKa30M WJUTIOCTPUPYIOIIET0 MaTepralia i MPUEMOB PEILICHHS TPAKTUUECKUX 3a]1ay.
OOy4aroruecs: 3aKpeIUIIOT MOJYyYEeHHBIE 3HAHUS ITYTEM CaMOCTOSTEILHOTO BRITIOJHEHUS MMPAKTUIECKUX padoT. [Ijist pa3BuTHs
TBOPYECKOI0 XUMHYECKOTO MBIIICHUSI ¥ HABBIKOB AHAJIMTUYECKOU ESITENbHOCTH NEAArOr TPOBOIUT CEMUHAPBI, 3aHATHS 110
MpEe3CHTAIIMU TBOPUYECKHUX U MPAKTUYECKUX padOT, MO3TOBBIC IITYPMbI, HHTEIUIEKTYaIbHbIC UTPHI.

4.2. MarepuajbHO-TexHU4YecKoe o0ecneyeHue [Iporpammbl

Opranu3anroHHbIE YCIOBUS, TTO3BOJISIIOIINE PEaTi30BaTh COACPKaHNEe JOMOTHUTEILHON 00pa30BaTeIbHOM MPOTPaMMBbl « XUMHUS
B JKM3HU YEJIOBEKA» MPEANOJIArar0T HAINYHE:

- IOMEILEHUS], YKOMIUIEKTOBAaHHOT'O CTaHJapTHBIM Y4€OHBIM 000pYJOBaHUEM U MEOEIbIO (JOCKA, APThI, CTYINbs, IIKa(dbI,
3NIeKTpooOeceyeHe, BHITSHKHOM IIKad, pakoBHHA C XOJIOJHOM BOAOIPOBOAHOMN BOION).

- HCO6XOI[I/IMI>IX I SKCIICPUMCHTOB 060py,HOBaHI/I$I U PCAKTHUBOB.

- MYJTUMEAUNHOTO 000py10BaHus (KOMIIBIOTEP, HOYTOYK, MPOEKTOP, (DIAIITKAPTHI, SKPaH, CPEICTBA TEICKOMMYHHUKAIIUH
(JIoKaJIbHBIE IKOJIbHBIE CETU, BBIXOJl B UHTEPHET). JlumakTuueckoe obecrneyeHue npeanosaracT Halmuue TeKCTOB
Pa3HOYPOBHEBBIX 3aJIaHUM, TEMATUYECKUX TECTOB IO KAXKJIOMY Pa3eily TEMbl, MHCTPYKIUN JJIs1 BBIIIOJIHEHUS PAKTUYECKUX
pabort, TabauIel XuMudeckux daeMenToB [[.M. MenneneeBa, TabiuIbl paCTBOPUMOCTH OCHOBAHHM, KUCIIOT, COJISH.






