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1. losicHuTEeILHAS 3aIIUCKA
Hanpasnennocts [Iporpammsl - ectecTBeHHOHAYYHAsI
VYpoBenb ocBoenus [Iporpammel — 6a30BbIit

1.1. AKTyaJlbHOCTb 1 0COOEHHOCTh IPOrPaAMMBbI

YemoBeK HCIOJIB3YeT THICSYM PAa3IMYHBIX XHMHUYECKHX BEIICCTB, 0¢€3
KOTOPBIX HEMBICIIMMA TIOBCCJHCBHAS JKU3Hb. BMECTE ¢ TeM MHOTHE W3 3THX
BCIISCTB HE 0€30IacHbI M MPH HEYMEJIOM OOpaIlleHHEe BMECTO IOJIb3bI MPUHOCIT
Bpel, Kak MpHUPOJE, TaK W YelOoBEeKy. Bce Oonbllie HakKarummBaeTCs JaHHBIX O
B3aMMOCBSI3M MEX]Ty COJICP)KaHNEM B OPTraHU3ME XUMUYECKUX COCTUHECHU, B TOM
YHCJIe MOHOB METAJUIOB, U BO3HUKHOBEHHEM, PAa3BUTHEM TaKWX OOJIe3HEH, Kak
PaKOBBIC U CEPJICTYHO-COCYIUCTHIC 3a001eBaHus. B CBs3H ¢ 3TUM 0c000€ BHUMAaHUE
yIENSETCS POJIU PA3IMYHBIX AJIEMEHTOB B OMOXUMHUUYECKHX MPOIIEccax B 3J0POBOM
1 00JIBHOM opranusmMe. PaccMoTpeHue posiu B opraHu3Me pa3indHbIX AJIEMEHTOB
U UX COEMHEHUH C OCTaTKaMU OPTraHUYECKUX MOJIEKYJI UMEET OO0JIbIIOE 3HAUYCHUE
HE TOJIBKO JIJISl JICUCHHS, HO W JUIA NMPOPUIAKTAKH PA3TMIHBIX 3a00JEBaHUM.
JlanpHEWIIIee pa3BUTHE MEIWUIMHBI CBS3aHO MMEHHO C ATUMHU HAIPABIICHUSIMH.
Brnanenne 3HaHMSAMH 0 XMMHYECKUX BEIIECTBAX MOTYT OOECHEYUTh TPaMOTHOE
OTHOUIEHUE K MPUPOJIE U K COOCTBEHHOMY 37I0pOBbIO 0€3 HaHeceHHs yiepoa.
[ToaToMy 3HaHHE BO3MOXXHBIX TOCIEJACTBUN BO3JIECUCTBUS PA3IMUYHOTO pPOJia
XUMHUYECKUX COCJIMHEHUN HAa OpPTaHM3M YEJIOBEKA CTAHOBUTCS HEOOXOAMMBIM HE
TOJIBKO JIJISl Bpadeid, HO U JIJIsl Ka)KIOTo YeJIOBEKa.

3HaHus, TOJy4yaeMble B IIKOJIE MO XUMHH, BO3MOXHO U HEOOXOIUMO
IrPaMOTHO NPUMEHATh U B IOBCEAHEBHOM kM3HU. [[03HaBasi OCHOBOMOJIATAOIINE
3aKOHBI XUMUU, 00yUYaIOIIHECs 3HAKOMSITCSI C COCTABOM M CBOMCTBaAMU Pa3Iu4HbIX
XUMUYECKUX BEIECTB, KaK €CTECTBEHHbIM OOpa3oM MPUCYTCTBYIOUIUE B
YEJIOBEYECKOM OPTraHU3MeE, TaK M NPHU HE3aBUCUMOM BHEIIHEM BO3JCHCTBUMU.
[IIkONBHUKM y3HAKOT, KaK HMEHHO OTH BEUIECTBA BIUAKT Ha IPOLECCHI
KU3HEIECATEIBHOCTA OPraHM3Ma U Ha caMy JKM3Hb 4YEJIOBEKa - 4TO IOJIE3HO U B
KAKHX KOJMYECTBAX, & YTO MOKET OKA3bIBATh OTPULIATEIILHOE BIIMSIHUE.

JomonHuTenbHas oOpa3oBaTenbHas —OOIepa3BUBAIONasl porpaMma
«XuMHs B KU3HU 4yenoBekay (nanee — [IporpamMma) 3HAaKOMHUT OOyYaroOLmIUXCs C
KOMIUIEKCHBIMHU TIPOOJIEMaMu | 33JladaMu, TPEOYIOIMMHU CUHTE3a 3HAHHUH 0 Py
npeameToB (pusnka, OMOJIOTUs, FIKOIOT s, reorpadusi, uCTOpus).

DKOJIOTMYECKUN AaCIeKT: aHali3 HM3MEHEHHM B OKpYXKalolIeW cpene |
OpraHu3alvsi CBOETO BIMSHUS Ha CHUTyanuio, (GOpPMHpPOBAHUE OEPEKHOTO
OTHOLIEHHUS K MPUPOJIE.



Ou3nUecKuii aCeKT: n3y4eHune (PU3nIecKux CBONCTB BELIECTB, (PU3HUUECKHE
METOJBI aHAJIN3a BEILECTBA.

I/ICTOPI/I‘IGCKI/If/'I ACIICKT: HCTOPHUYCCKUC CBCIACHHA O BJIMAHUMK XHUMHHU Ha
ZKHN3Hb 4YCJIOBCKA.

buonoruueckuii acmekT: U3yueHnEe XUMHUECKOTO COCTaBa OOBEKTOB YKMBOU
IIPUPOJIBL.

Nupopmatnka — mouck wuHpopmanuu B HWHTepHere, co3gaHue u
odopmiieHnE Tpe3eHTalui, padoTa B TEKCTOBBIX U TAOJUYHBIX PENAKTOPAX.

Conepxxanue [IporpaMMbl 3HAKOMHUT OOYYaIOIIUXCA C XapaKTEPUCTHKOU
BEIIECTB, OKPYXAIOIIMX HAac B OBITY: BOJIa, MOBapEHHAs COJIb, C BEIIECTBAMU, U3
KOTOPBIX CHeNlaHbl TO0CyJla, CHWYKW, KapaHJamm, Oymara, CTPOUTEIbHBIC
MaTepHalibl, aBTOMOOMIbHAS TEXHUKA, JIEKapCTBa U T. 11.

Takue Tembl Kak: «Bona», «[loBapeHHas conpy», «Cnnukn», «bymaray a0t
BO3MOXXHOCTh ~ aKTyaJu3alldd  OSKOJIOTMYECKMX  3HAHUW  OOydYaroluxcs.
[TpakTyeckue 3aHATHS CIOCOOCTBYIOT (DOPMUPOBAHUIO CHIEIUATIbHBIX YMEHUN U
HaBBIKOB pabOTHI C BElIECTBAMU U 000PY10BaHUEM.

[IpoekTHbie pabOTHI, TeMaTHKa KOTOpPbIX MpuBoAuTcs B I[Iporpamme,
MO3BOJIAT CHOPMHUPOBATH Y OOYHAIOIIUXCSI YMEHHE CaMOCTOSATEILHO MPUOOpETaTh
U IPUMEHSTH 3HAHHUS, @ TAK)KE Pa3BUBAIOT MX TBOPUYECKUE CIIOCOOHOCTH.

AxtyansHOCTh [Iporpammbl 00yciioBlIeHa TeM, 4TO B y4€OHOM IUIAHE IO
npeamMeTy «XuMHs» OTBEICHO BCEro 2 4aca B Helelo B 8 U 9 kiaccax, 4to JAaeT
BO3MOXKHOCTh C(OPMHUPOBATh y OOYYAIONIUXCSA TOJBKO Oa30BbIC 3HAHUS I10
npeaMery. B Toxke Bpemst Bo3pact 14-15 ner sBIS€TCS BaXKHBIM IS
poeCCUOHAIBHOTO ~ CaMOOMpeAeNieHUsT  oOyvaromuxcs. Bo3MOXXHO, 4TO
MPOCHYBIIUNCS UHTEPEC K XUMHUHU MOXKET BJIMATH Ha BEIOOp OyyIieit mpodeccuu.

1.2. llenaroruyeckas nejgecoodpasHoctb IlporpamMmmsbl

[Tenaroruyeckas menecoodpasHocTs [IporpaMMbl  3aKir04aeTcsi B TOM, UTO
B Mpolnecce 00y4yeHUs: CO3Aa0TCs YCIOBHUS K (POPMUPOBAHUIO Y 00yUaIOIIUXCS

HCJIOCTHOI>’I KapTHHbBI MHpPaA, BOCIIHUTAHUIO HIO)IGﬁ TBOPUCCKUX MW KOHCTPYKTHBHO

MBICIIAIUX, TOTOBBIX K PCIICHUIO HCCTAHAAPTHLIX Y KM3HCHHBIX 3aaa4. Ha 3ansatusx no

[Iporpamme ¢dopmupyroTcs yMeHus O€30MacHOro oOpamieHusi C  BEUIECTBAMHU,
HCIIOJB3YeMbIMH B MOBCEIHEBHOM KU3HM, 3aKJIABIBAIOTCS HOPMBI 3J0POBOT0 00Opa3a

YKM3HU. 3HAKOMCTBO 06yqa}0mnxc>1 C XUMHUYCCKUMHU BCIICCTBAMH, M3 KOTOPBIXCOCTOHUT

OKPYXKAIOLIUA MUp, TO3BOJSET PACKPBITh BAXKHEWIIIHME B3aMMOCBSI3U YEIOBEKa H

Pa3TUYHBIX BEIIECTB B CPEJIC €ro OOUTAHUS.

1.3. OranuurtenbHble ocobeHHoctu IIporpammel.

HporpaMMa HMECT IIPUKIAAHYIO HAIPABJICHHOCTb MW CIYXKUT OJIA
YAOBJICTBOPCHWA WHIWBUAYAJIbHOI'0O MHTCPECCA 06yqafom1/1xc;1 K U3Yy4YCHHUIO U



MPUMEHECHUIO 3HAHUH 110 XUMUU B TOBCEAHEBHOM kU3HU. B [Iporpamme craButcs
3aja4a HEOOXOUMOCTH O00ECIEeYUTh XUMUYECKYI0 TPAMOTHOCTh B HaIpaBICHUU
COXpPaHEHMS 30POBbs, KaK 3ajora YCIEIIHOCTH YEJIOBEKAa B JKU3HU; J1a€TCS
MOHSATHE O JIEKAPCTBEHHBIX BEHIECTBAX U MEXAHU3MAaX UX JICWCTBUSA HA OPraHU3M
yenoseka. Coxepxanue IIporpammbl ompenensieTcss € Y4YE€TOM BO3PACTHBIX
0COOCHHOCTEN O0yYarommxcs W UX HHTEPECOB B OOJACTH TMO3HAHUS MHUpPaA, K
camoMy ceOe, )KM3HH B ILIEJIOM, a TaKK€ C yYETOM ICHUXOJIOrO-MeAarorndeckux
3aKOHOMEpPHOCTEH OO0yueHust U (POPMUPOBAHUS €CTECTBEHHOHAYYHBIX 3HAHUU U
BUJIOB  TO3HABaTENbHOW  jAesTesbHOCTH. (Oco0oe  BHHUMaHHE  yAENAeTCS
(bOpMHUPOBAHHUIO IKOJIOTUUECKUX 3HAHUI 00yUYarOIMnXCs.

[Ipu cocraBnenun IlporpamMmbl OBLTM HU3y4YEHBI U TPOAHATUZUPOBAHBI
aBTOPCKHUE MPOTPaAMMBI:

[IleBanés O.N. Xumus u xu3Hb. — Mocksa, 2017.

[amkosa O. B. Xumus Bokpyr Hac. — Benukuit Hosropon, 2012.

Kysnenona E. I'. Xumus Bokpyr Hac. — Cankr-IlerepOypr, 2013.

[Torexa C.H. Xumus Bokpyr Hac. — AMypck, 2016.

®denopona C.A. FOubIi1 nuccnenosarens. — HoBopikes, 2015.

Omunen A. . XuMudecKkue BEIIecTBa B IIOBCEIHEBHOM KU3HU. — MockBa, 2015
1.4. Heasn n 3apaum IlIporpamMmmel

Hean: dopmupoBanne y oOydaronmxcss TIYOOKOTO W YCTOMYHMBOTO
UHTEpECa K MHUPY BEIIECTB U XUMUYECKHUX MPEBpalllCHUM, MNpuodpeTeHne
HEOOXOIUMBIX MPAKTHUYECKUX YMEHUN U HABBIKOB MPOBEICHUS YKCTIEPUMEHTOB.

3amaumn:

Ooyuaromue:

—  pacCHIUPUTH KPYro30p 00ydaromuxcs;

— TMOBBICUTh UX UHTEPEC K XUMHUHU U Pa3BUTh BHYTPEHHIOK MOTHBALUIO YUYCHUS
yepe3 (HopMHUpPOBAHHUE TMPEJCTABICHUN O COCTaBE M CBOMCTBAX XMMHUYECKHUX
BEIIECTB U MATEPUAIOB, OKPYKAKOIIUX YEIOBEKA B MOBCEIHEBHOW XU3HU WU
MEIULINHE;

— PpacCUIUpUTh U YIAyOUTh 3HAHUS O0YUYaAIOIIUXCS O PO XUMHUYECKUX JJIEMEHTOB
Y UX COCIMHEHNUU B )KU3HEAECATEIbHOCTH OPraHn3Ma, 0 BAKHEUIINX XUMUYECKUX
MpeBpalIeHusX, JeKallMX B OCHOBE MeTa00IM3Ma, O IPUMEHEHUU B MEIUIIMHE
HEKOTOPBIX HEOPTAaHUYECKUX U OPTaHUYECKUX BELIECTB;

— TMOJATOTOBUTH OOYYAIOIIMXCSl, OPUEHTUPOBAHHBIX HAa XUMHUYECKUA TNPOPUIH
00y4eHHUsl, K yCBOCHUIO MaTepHalia MOBBIIIIEHHOTO YPOBHS CII0KHOCTH 110 XUMUHU.

Pa3BuBarmniue:



C(I)OpMI/IPOBaTB CricorajJlbHbIC YMCHHA Y HABBIKU pa6OTLI C XUMHYCCKHUMU
BCIICCTBAMU N MAaTCprUaiaMU B 6I>ITy 1 UCIIOJBb30BaHUS ITOJTYUYCHHBIX 3HAaHUU Ha
ITPAKTHKE,

Pa3BUTb TBOPUYCCKHUC CITOCOOHOCTH U YMCHUA yHaIIUXCA CaAMOCTOATCIBHO
HpI/IO6peTaTI) N IIPUMCHATH 3HAHUS HaA IIPAKTUKC.

BocnurareabHbie:

chopMUPOBATH IKOJIOTUYECKYIO TPAMOTHOCTh M XUMHYECKYIO KYyIbTypy IMpH
00pallleHUH C BEIIECTBAMM;
OPUEHTHUPOBATH HA BEIOOP XUMHUKO-ONOJIOTHYECKOTO MPOQHIISL.

1.5. Aapecat IIporpammbl

[Iporpamma aktyanbHa 151 oOyvaromuxcs 8, 9 kiaccoB (14-15 ner). Ha
oOyuenue no [IporpamMme NpUHMMAIOTCS BCE JKENarolIMe, UMEIoIIe 0a30BbIe
3HAHUA N0 XMMHH U HE UMEIOIINE TPOTUBOMNOKA3aHUI 110 3/J0POBBIO.

1.6. ®opMblI 1 pe:KUM 3aHATHI.

@opMbl OPraHu3auMu Y4eOHOT0 3aHSITHSI:
- JTIGKIIMOHHO-CEMUHAPCKOE 3aHATHE;

- MPAKTUYECKOE 3aHATHUE;

- Oecena;

- KOH(epeHIus,

- Urpa.

@opmbl OpraHu3zanuu 00pPa3oBaTeIbLHOIO NMpoIecca — rpymnioBas,
WHJMBUAYaJIbHAS.
Conepxanue  IIporpammbl  mpenamnojaraeT  pa3HOOOpa3HbIE  BUJIbI

NesTebHOCTH — OoOydarommxcs:  Oecelpl, JHUCKYCCHM, TPAKTUYECKUE W
J1a00paTOpHBIE pabOThI, CAMOCTOSTEIBHBIC MPOSKTHBIC PAOOTHI C HCIIOJIB30BAHHEM
Pa3IUYHBIX UICTOYHUKOB UH(OPMAIIUH.

I'pynnosas (Gecena »BpUCTHYECKas, 3allldTa IMPOEKTOB, J1abOpPaTOpPHOE
3aHATHE, JICKIHS, OJMMIIHAZa, OTKPBITOC 3aHITHE, IPAKTHUECKOE 3aHSTHE,
pe3eHTAaIs, CEMHUHAp).

Hnousuoyanvnaa  (HabmoneHve, oOTpadOTKa  HABBIKOB  PEIICHUSA
MPaKTUYECKUX 3a/1a4).

JlexunroHHO-ceMUHapcKast popMa NpoBeIeHUs YU€OHBIX 3aHSITHI MO3BOJISET
pacIIMPUTh U YIITyOUTh 3HAHUSI O XMMUUYECKUX BEIIECTBAX, IPUMEHSIEMbIX B OBITY,
CTPOUTENBCTBE, MEAUIMHE U T.J. CeMUHAphl CIIOCOOCTBYIOT MOBBIIICHUIO YPOBHS
CaMOCTOSITEJIbBHOCTH OOy4arollMXCsl B YCBOGHHWM MaTepuana U Mpu padore C
JIOTIOJIHUTENbHBIMU UCTOYHUKAMU MHpopMmanuu. [IpakTuueckue 3aHATUSA



CIIOCOOCTBYIOT (DOPMHPOBAHUIO CIICIIHMAIBHBIX YMEHUW M HaBBIKOB PaOOTHI C
XUMHYECKUMH BellecTBaMu U obopynoBaHueM. Co3gaHue MPOSKTHBIX paboT 1o
OTJENBbHBIM TeMaM [IporpaMMbl MO3BOJISIIOT Pa3BUTh TBOPUYECKHWE CIOCOOHOCTH,
chopMUPOBATh y 00YJAIOIINXCSI YMEHUS CAMOCTOSITEITFHO MTPHOOPETaTh 3HAHUS.

Nurterpauusi: nporpamMma yriyoyisieT 3HaHUST 1O OWOJOTUM, XUMHH,
JKOJIOTUH, MEIUIHWHBI, MCUXOJOTHU. MTOrom ycBOEHHS NpOTrpaMMbl SIBISETCS
3aIIMTa NPOEeKTa.

Pexxum 3ansiTuii: 3 pasza B Heento 1o 1 gacy.

1.7. Cpok peanu3zanuu IIporpammel.
Cpoxk peanmuzanuu nporpammbl — 1 roa. OO1miee KOIUYECTBO yUE€OHBIX
4acoB, 3aIUIAHMPOBAHHBIX Ha BeCh nepuoja ooyuyenus: 102 gaca.

1.8. Il.nanupyembie pe3yabTathl ocBoeHus [IporpamMmebl.

Oo0pa3oBaTebHbIE Pe3yJbTAThI:
[Tocne 3aBepuienust 00yuenus no [Iporpamme oOy4aroriuecs: 0y1yT 3HATh:

— COCTaB, CBOMCTBA, 00JJACTH MPUMEHEHHSI Han00JIee paCIPOCTPAHCHHBIX BEIIECTB
U MaTepuajoB M yMETh NPUMEHATh HUX IO Ha3HAUYEHHIO, cOoOonas MpaBuia
0€301acHOr0 OOpalIeHHs C HUMU;

— POJIb XMMHUYECKHUX 3JIEMEHTOB U UX COCAMHEHUH B JKU3HEAESITEIBHOCTH
OpraHu3Ma;

—  BaKHEHIIME XMMHUYECKHE IPEBPALLEHUS, JIEKAIINE B OCHOBE METa00IN3Ma;

— HEKOTOpBIE HEOPraHWYECKHE M OPraHUYECKUE BELIECTBA, IPUMEHSIEMBIE B
MEJULIMHE.

[Tocne 3aBepienust 00yuenus no [Iporpamme oOydarornirecs 0y1yT yMeTh:

— COCTaBIIAATh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 2JIEMEHTOB B IPUPO/IE,
OOOCHOBBIBAaTh POJb KaXJAOTO B COXPAHEHHWU TMPHUPOJAHOTO PABHOBECHS,
aHAJIM3UPOBATh IPUUYMHBI U MTOCIIEACTBUS €r0 HAPYILICHUS;

— MPOBOAUTHh XUMUUYECKUN SKCIIEPUMEHT 110 OOHAPYKEHUIO KATUOHOB U aHWOHOB
B pacTBOpax;

—co0mo1aTh MpaBwiia O€30MaCHOCTH MpH OOpalleHUH C JIEKApCTBEHHBIMU
BEIIECTBAMU U CPEJCTBAMU OBITOBON XUMHUU;

—COCTaBJISITh OTYET O MPOJICTAHHOM 3KCIIEPUMEHTE;

—IMIPUMEHATH BEILIECTBA 10 HA3HAUEHUIO;

—pemath 3aJaddl  Pa3IMYHOM CTEMEHW CJIOKHOCTU: KaK THWIIOBbIE, TaK W
KOMIUICKCHBIE;

—pa3BHUBaTh COOCTBEHHYIO MHUIIMATUBY U MO3HABATEIbHYIO aKTUBHOCTh IIPU
PEIICHUH PA3IUYHBIX BOIIPOCOB U MPOOJIEM B XUMUHU.

Paznen 2. Coaepaxanue Ilporpammel



2.1. YueOHbIii (TeMaTHYeCKHi) IJIAH

Ne [ HazBaHmue pa3gesa KosmuecTBo yacos dopma
aTrecranumn/
BCEro Teopusi NMpaKkTHKA
KOHTPOJIA
BBeneunue 4 2 2
1 Bona 4 2 2 TEMATUYECKOE
TECTUPOBAHUE
2  |YucTtble BelecTna u 3 2 1 TEMATHYCCKOE
CMECH B KU3HH YEJIOBEKA TECTUPOBAHUE
3  |[loBapeHHas coiib U 3 2 1 TEMaTHYECKOE
caxap TECTUPOBAHHUE
4  (Xumus numu 10 3 7 TEMATHYECKOE
TECTUPOBAHUE
5 |Chouukn 4 2 2 TEMATUYECKOC
TECTUPOBAHHE
6 |bymara 3 1 2 TEMaTUYECKOE
TECTUPOBAHUE
7 [Xumus v CTpOUTENBCTBO 6 3 3 TEMaTUYECKOe
TECTUPOBAHUE
8  [Xumus u aBTOMOOWIIb. 3 2 1 TEMaTHYECKOE
TECTUPOBAHHE
9  [Xumwus cTUpaet, YUCTUT 5 2 3 TEMaTUYECKOE
u youpaer. TECTUPOBAHUE
10 | XuMua 1 KOCMETUYECKHE 6 2 4 TEMAaTHYECKOE
CpencTBa. TECTUPOBAHUE
11 XHUMUS — X039MKa 12 5 7 TEMATHYSCKOE
JIOMAIIHEN allTeYKU TECTUPOBAHUE
12 XuMust B MEQULITHE 32 20 12 TEMATHYECKOE
TECTUPOBAHHUE
13 BrinosiHeHWE TPOEKTOB. 7 2 5 3aluTa
IIPOCKTa
Hroro 102 50 52

2.1. Coaep:xanue [Iporpammbi

O6mue mnpaBuiia pabOTHI

Beenenue
B XUMHUYECKOW J1labopaTopuu.

Texauka

0e3omacHOCTH MpU padoTe B XUMUYECKOM tabopatopuu. OkazaHue nepBoi

IMOMOIIU IIpHU HECHACTHBIX CIyvdasX. HpaBI/IJ'Ia pa60TbI C KUCJIOTaMH, IICJI0YaMU,

JeTy4uMH BeulecTBaMu. HarpeBatenbHbie mprOOphI U MpaBuiia paboThl C HUMHU.

Xumudgeckas mocyaa o01ero Ha3HaueHust. MBIThe U CyITKa XUMHUYECKOM ITOCY IbI.




Ponp xuMum B JKM3HM ueJOBeKa W pPa3BUTUH uenoBedecTBa. (0030p
BaKHEHIINX KJIACCOB COCIMHEHUN, NCIIONIb3YyEMBIX YEIOBEKOM. XUMUS ~-TBOPEHUE
OpUpOABI M PyK desoBeKa. XHWMHUS BOKPYr Hac. XHMHMYECKHE BEUIECTBA B
[IOBCEIHEBHOM KU3HU YEJIOBEKA.

IIpaxmuxa:

1. Tlpuemsl oOpaleHuss C HarpeBaTelIbHBIMU MpHOOpaMu (CIHUPTOBKA,
IUIUTKA, BOASIHASL 0aHs) U XMMUUYECKOM MOCY101 O0IIero Ha3HAUEHUS.

2. CocraBneHue TaOJUL, OTPAXKAIOIIMUX KIACCU(PHUKALUIO BEILECTB,
U3TOTOBJICHHE JTHUKETOK HEOPraHWYECKUX BEIIECTB, COCTaBICHUE CIUCKA
PEaKTUBOB, HECOBMECTUMBIX JJII XPAHCHMUSL.

Tema 1. Boaa
Bona B macmirabe mianetsl. KpyroBopot Bopwl. Ilpupoanas Bojma u ee
Pa3sHOBUAHOCTU. XapaKTEPUCTUKA BOJI MO COCTaBY M CBOMCTBaM. MuHepalIbHbIE
BO/JIbI, UX MECTOPOXICHHUS, COCTaB, 11eJICOHbIC CBOMCTBA, MPUMEHEHHE. 3anachl

npecHor BOjbI Ha miiaHeTe. [IpecHas Boja W ee 3amachl. JKOJOTMYECKUE MPOOIEMBI
yucToi Boabl. Boma B opranm3me uenmoBeka. Bojga B MmeauiuHe U (papMakoJOTHH.
AHoMaium (U3MYECKUX CBOUCTB. PacTBopsrtomas crnocoOHOCcTh BOJbI. [IpoGiemsr
MIATHEEBOU BOJEI.

Ilpakmuxka:

1. AHanu3 BOJbI U3 IPUPOTHBIX UCTOYHUKOB.

2. PactBopsitoliee JeiCTBUE BOJIBI.

3. O4ncTKa BOBI.

4. OnpeneneHne >KECTKOCTH BOJBI M €€ YCTPaHCHHE.

5. MHoro i1 Bojibl B OBOIIAaX U (PpyKTax?

Tema 2.UncTble BelIeCTBA H CMECH B ;KM3HH YeJI0BEKa

Uucteie BemectBa JluctummupoBanHas Boja, Kucnopoa. Cepebpo,
Bopopon, Csunenr u np. Uctunnbie pactBopsl. Cmecn Mopckast Boja. ['paHur.
Crainb. PacTtBOp xnopuna Hatpus 11 uHbeKIni. YyryH. Boznyx. bazanst. Crekio.
OMybCHUsl «Maciio B BoJie». Pa3HOBUAHOCTH cMecel, 00JIaCTH UX MCTIOIh30BaHUS
B MOBCEIHEBHOM XKM3HU 4Ye0oBeKa. [ OMOreHHbIE U reTeporeHHbIe cMecu. CmecH B
dapmakosorun. Ilpumepsl KUIKMX, TBEPAbIX MW Ta3000pa3HBIX CMeECEi.
OnHoposiHBIE U HEOJHOPOAHBIE cMecu B ObITy. CBoMcTBa cMeceil. Paznenenue
cMeceH.

Boimenenne  BemiecTB M3 HEOAHOPOAHOM  cMecH, 00pa30BaHHOM
pPacTBOPUMBIMM W HEPACTBOPUMBIMU B BOJi¢ BellecTBamMu. OTcCTauBaHUE:
Brizienenue BemiecTB U3 HEOJHOPOAHOM cMecH, 00pa30BaHHON HEPACTBOPUMBIMHU

B BOJIE BELIECTBAMU C PA3JIMYHOMN IJIOTHOCTBIO. B IEIMTEIbHON BOPOHKE.
Jnctummsius, BbIITAPUBAHUE, 1eHTpUyTUPOBAHUE, xpomarorpadus,
KpUCTAJUTA3AIUs M BO3TOHKA. [leperonka nim MTUCTUIUISITNS - CIIOCO0 pa3IesieHus,
OCHOBAHHBIN HA PA3JIMYMU B TEMIIEpATypax KUIICHUS APYT B IPyre KOMIIOHEHTOB.



[Ipuem pasgeneHuss OJHOPOAHBIX CMECEHM IMYTEM HCHAPEHUS JIETY4YUX
JKHUIKOCTEW C TIOCIEAYIOMIEH KOHAEHcauuen ux mnapoB. [Ipumep: mosydenue
JTUCTUITUPOBAHHOM BOBI. PellieHne 3a1a4 Ha HaXOK/IEHHE MacCOBOM M 00bEMHOM
JIOJTM KOMIIOHEHTA CMECH.

IIpaxmuxa

1. U3rortomienue npocTermmx GuiabTpOB U3 MOAPYUHBIX cpencTB. Pa3znenenue
HEOAHOPOJHBIX CMECEH.
2. OuncTKa METHOTO KYIIOPOCa OT HEPACTBOPUMBIX U PACTBOPUMBIX IPUMECEHA.

Tema 3. [loBapeHHas1 coJIb U caxap
Ponp moBapeHHOU coiii B OOMEHE BEIIECTB YEIOBEKA U KUBOTHBIX.
ConeBoil OanaHc B opraHu3Me 4enoBeka. [IpuMeHeHue XJyiopuaa HaTpus B

XO3SIICTBEHHOM JIesTeIbHOCTH YenoBeka. Korna comnb — 1. 3nmoynorpediieHue conblo.
Hcrnons3oBaHue XJI0pUAa HATpUs B XUMUYECKOW MPOMBIIIIIEHHOCTH. Mcnionp30Banue
XJIOpUJa HAaTpus B nuiie, Meauuuse. [IponsBoacTBo nosapeHHon conu. Caxap U ero
cBoiicTBa. [Tose3nbie n BpeaHble yepThl caxapa. HeoObluHOE MpUMEHEHHE caxapa.

Ilpakmuka.

1. CgoiicTBa pacTBOPOB MOBAPEHHOM COJIU

2. I'opurt nu caxap?

Tema 4. XuMus nuiu

N3 uero cocroutr mnwuma. XHUMUYECKHI COCTaB MPOIYKTOB IHTaHUS.
OCHOBHBIE KOMIIOHEHTBI MHWIIM: KUPbI, OCJIKH, YTJIEBOJbI, BUTAMHUHBI, COJIH.
XuUMUsl IPOJYKTOB PACTUTEIBLHOTO M KUBOTHOTO MPOUCXOXKJIEeHUS. DU3noIorus
numieBapeHus. [IpoxyKTbl OBICTPOTO TMPUTOTOBICHUS U OCOOCHHOCTH UX
npou3BojicTBa. IIpouecchl, MPOUCXOIAIINE TMPU BapKE, TYWIEHHUH M >KapECHUU
nuny. Kak caenats eny He TOIbKO BKYCHOM, HO U oJie3H0M? J100aBKH B IPOTYKTHI
MUTAHMUS.

XUMUYECKHE PEAKIIMU BHYTPU HAC. XUMUYECKHUE MPOIECCHI, TPOUCXOISAIINE
MpU XpaHEHUH U TepepaboTKe CETbCKOXO3SIHUCTBEHHOTO ChIphsi. KOHCEpBaHTHI U
AHTUOKHUCIIUTENH, UX POJIb.

Croco0Opl XUMHUYECKOTO aHAIM3a COCTaBa BEIIECTB B MPOYKTaX MUTAHUS.
ConeprkaHue BATAMUHOB U MUHEPAJIHHBIX BEIIECTB B IMUIIEBBIX MPOTYKTAX.
llpaxmuxa

1. Omnpenenenne kauectBa wmena. IIpoBepka Mena Ha Hamuyue
KpaxmMalia, MeJia, Caxapo3bl.

2. Onpenenenue ButamMmuHoB A, C, E B pacTuTebHOM Maciie.

3. Omnpezenenre HUTPATOB B MPOIYKTaX.

4. Ananu3 npoxJiaJuTeIbHbIX HAITUTKOB.

5. Omnpezernenne coaepKaHusi >)KUPOB B CEMEHAX PaCTEHUM.

6. KauecTBeHHbIE peakIuu Ha IPUCYTCTBUE YTIIEBOJIOB.



/. XUMUYECKHUE OTBITHI C )KEBATEIbHON PE3UHKOM.
8. Ormpezenenue coaepkaHusi MOBAPEHHON COJM B MPOAYKTaX MUTAHUS
(Macno, ChIpbl, COJCHBIE TBOPOKHBIC U3/ICIIHS).

Tema 5. Cinuku
[Tupodopsr. Uctopus uzobperenus cnuuek. Crnuku lancens u Yokepa.
Cronukn Copua. Cnmuku Upunu. [Benckue cnmuku Jlynacrpema. KpacHeiii u
oenblil pocdop. OKUCIUTETBHO - BOCCTAHOBUTEINIBHBIE IPOLECCHI, TPOTEKAIOIINE
Y 3aKUTaHUKA CIMYKA. OCHOBHBIE BUJbI COBPEMEHHBIX CIIUYEK. JlepeBsiHHBIC

(M3rOTOBJIEHHBIE M3 MATKUX IMOPOJ J€pPEBa - OCHUHBI, JUIBI, TOINOJIS, aMEPUKAHCKON
0enoif COCHBI M T. I1.), KAPTOHHBIE U BOCKOBBIC (MapadMHOBBIC - W3TOTOBJICHHBIC U3
XJIOMY4aTOOyMaKHOTO KI'yTa, MPONUTaHHOTO mapaduHoMm). [lo meTtony 3akuranHus -
TEPOUYHBIE (3KUTAIOIIMECS NPU TPEHUU O CHELHUAIBbHYIO MOBEPXHOCTh - TEPKY) H
OecTepoUHbIe (3AKUTAIOIIUECS NTPU TPEHUH O JIFOOYIO TTOBEPXHOCTH).
Cnuueunoe nmpousBoAcTBO B Poccuun. CtpoeHue, cocTtaB U M3rOTOBIICHUE
CIIUYEK.
Cneunanbubie cnudku. [ITopMOBBIE (OXOTHUYBH) - TOPAILIME HA BETPY, B
CBIPOCTU M MOJA AOXKACM. TepMuyeckue - pa3BUBAIOLIUE IPU TOpEeHUH Ooliee
BBICOKYIO TEMIIEpaTypy U JAIOLIUE IPU CTOPAHUU T'OJIOBKHU OOJIbIIEE KOJIUYECTBO
teruia. CUrHaNIbHBIE - JAIOLIUE [TPU ropeHuH 1BeTHoe miams. dotorpaduueckue
- JaloIMe  MIHOBEHHYIO  SIPKYIO  BCHBIIIKY,  HCIOJb3YEMYIO  IpHU
¢doTorpapupoBanuu. CurapHble - COMYKM YBEIMYEHHOrO pa3mepa jst Ooliee
MPOJIOJKATEILHOTO TOPEHMSI MPU PACKypUBAHUM curapbl. TpyOOuHbIe- CIIMYKU
YBEJIMYEHHOTO0 pa3Mepa s Oojee MNpPOAOKUTENBHOIO TOPEHUs NpH
pacKypuBaHUU KypUTeNIbHON TpyOKku. KamuHHBIE - OY€Hb NJIMHHBIE CIHWYKH,
YTOOBI 3aKUraTh KaMUHBI. ['a30Bble - MEHbIIEH JJIMHBI, YeM KaMUHHbBIE, YTOOBI
3aKUraTh rasoBble ropenku. /lekopatuBHble (MOZapoYHbIE, KOJJIECKUUOHHbBIE) -
OrpaHUYEHHbIE BBIMYCKHM KOpPOOKOB (MHOTJa HaOOpamH, YJIOKEHHbIMH B
JEKOPATUBHYIO KOPOOKY).
Ipaxmuxa
N3yuenue CBOMCTB pa3IMvHbIX BUAOB CIIMUYEK (OBITOBBIX, OXOTHUYBHUX,
TEPMUUYECKUX, CHTHAJIbHBIX, KAMUHHBIX, (POTOrpapuuecKux).

Tema 6. Bymara

OT meprameHTa W IIEJKOBBIX KHUT 10 Hamux jgHeu. [lemmtosnosa.
Casi3yromue: KaoJiMH, KapOOHAT KaJblUsl, MUTMEHTHI. XJIOMYaTOOyMakKHbIE
TKaHd. Buasl OymMarm M WX MNPaKTUYECKOE HCIOJIb30BaHUE. TexHoyorus
npousBojacTBa Oymaru. CrpykTypa Oymard T1OJ  MHMKPOCKOIIOM  BO
(bIyopeclieHTHOM CBEYEHUH.

[TonydaOpukarbl Ajis MPOU3BOACTBA OyMmaru: IpeBecHass Macca WU
LEJUTI0N03a; IEJUII003a OJHOJETHUX PACTeHUM (COJIOMBI, TPOCTHHIBL,
KOHOILTH, PUCa U JIPYIHX); MOJYLEIUII0I03a; MaKyjaTypa; TpsmudHas



nojiymacca; Juisl CHelUalbHbIX BHUJOB Oymaru: acOect, MepCTb U JApYyTue
TEKCTHJIbHBIE BOJIOKHA.

[IponsBoacTBO Oymaru: NpUroToBI€HHE OyMa)KHOM Macchl (pa3mMoi U
CMEUIEHUE KOMIIOHEHTOB, IPOKJIEHKA, HANOJHEHUWE M OKpacka OyMa)KHOM
MAacchl); BbIpaOOTKa OyMa)KHOW Macchl Ha OymarojenaTelbHON MaIluHE

(paz0aBieHHE BOJIOM M OYKMCTKA MAaccChl OT 3arpsA3HEHUN, OTIIMB, MPECCOBAHHUE U
CyllIKa, a Tak)Ke MEepBUYHAS OTJEJKA); OKOHYATENbHAs OTIeNKa (KaJlaHIUpPOBAHUE,
pe3Ka); COPTUPOBKA U YIIaKOBKA.

Ilpakmuka.

1. 3y4eHue CBOMCTB pa3Iu4HbIX BUJIOB OyMaru.

2. Ilomyuenue Oymaru.

Tema 7. XuMusl 4 CTPOUTEIHCTBO

Crpoutenbubie pacTBophl. M3BecTh. Men. Ilecok. beton. Llement. Uctopus
crexia. Kupnuuu. @apdop u dasnc. J[peBecruHa — yHUKaIbHBIN CTPOUTEIBHBIN
matepuai. Jlakokpacounslie Marepuanbl. CBOHCTBAa oJM(]bI, MACISIHBIX KpPACOK,
smazeit, pacrBoputenei. I[loHsTHe 00 SKOJOTHYECKM YHUCTHIX Marepuaiax.
Kepamuueckas nena. 3upgapur. Kampimmrt. Conomur. ['pytobnoku. Cuiamkatbl
METAUIOB W BSDKyIIHE MaTrepuansl. Koppo3us CTpOWUTENBHBIX MAaTEepUalIOB.
[Tonumepsl B CTPOUTENIBCTBE.

XHAMHUYECKHE CBOMCTBA CTPOUTEIBHBIX MAaTEPUAJIOB

XHUMHYECKAs] CTOUKOCTb — 3TO CBOMCTBO MOKA3bIBAET, HACKOJIBKO MaTeprall
YCTOMYMB K BO3JECHCTBUIO IPYTHUX BEIIECTB: KUCIOT, LIEI0YEH, COIEN U Ta30B.

Koppo3nonHast yCTOWYMBOCTH — CBOMCTBO MaTepuajia MHPOTUBOCTOSTH
BO3JICHCTBUSIM OKpY>Karolie cpenl. Yaie Bcero 3T0 OTHOCUTCSI K CIIOCOOHOCTH
HE MPOITYCKaTh BJAry.

PacTBOpUMOCTh — CBOMCTBO, MTPU KOTOPOM MaTepuaj UMEET CIIOCOOHOCTh
PacTBOPATHCS B PA3TUUYHBIX KUIKOCTSIX.

Anre3us — CBOMCTBO, KOTOPOE XapaKTEPU3YET CIOCOOHOCTh COEANHSITRCS C
OPYTUMHU MaTeprallaMu U ITIOBEPXHOCTIMH.

Kpucramnuszanuss — xapakTepucTHKa, IMPU KOTOPOM Marepuanl MOXKET B
COCTOSIHUH T1apa, pacTBOPA UITK paciiyiaBa 00pa30BbIBATH KPUCTAIIIIBI.

Bunpt  3arpssHeHuit  (NbUIEBBIC,  paauallMOHHBIC, OWOJOTUYECKHUE,
IITYMOBBIC), 3HAUEHHUE KUBBIX OPTaHU3MOB B JIOMax U KBapTUpaX.

llpaxmuxa

1. OnpeneneHre OTHOCUTEIBHOM 3aIbIIECHHOCTH BO3/1yXa B IOMEIICHUHU.
2. Pemenue 3a1a4 ¢ 9KOJIOTUIECKUM COJIEPKAHUCM.

Tema 8. XumMus 1 aBTOMOOHIL
Marepuanbl, KOTOpPbIE HUCIOJB3YIOTCS MJI W3TOTOBIICHUS aBTOMOOWIICH.
3anpaBoYHBIC KUIKOCTH (TOIUIMBO, MACIa, CMa3KH, OXJIAXKTAFOIIHE JKUIKOCTH U T.
11.); PE3UHBI - IIMHBI U PE3NHOTCXHUYECKHUE W3JICTUS; TUIACTMACCHI; OTIEIOYHO-



JeKOpaTUBHbIE MaTepuanbl (OOMBKA, JAKU U KpPacKH, aHTUKOPPO3HMOHHBIE
MOKPBITHUSA U T. I1.); KJIIEU, TEPMETHKU. DJIEKTPOJIUT — 3TO YTO-TO 3HAKOMOE. beH31H,

KEpOCUH U Jpyrue «- HUHbl XWUMHYECKHE IPOLECCHI, MPOUCXOIALIUE IIPU
AKCIUTyaTaluy aBTOMOOUIIS. DKOJIOTHSI U aBTOMOOMIIb.

IIpaxmuxa:

1. Bensun u kepocun Kaxk pacmeopumen.

OnbITHI 10 0O3HAKOMIICHHUIO C PACTBOPSIIOIIMM JEHCTBUEM HEPTETPOIYKTOB,
KaK M NPeabIAyIINM, IUIOXO0 BHUIHBI C JEMOHCTPALMOHHOIO CTOJIA, ITOATOMY HX
Jy4Ille BCETO CTaBUTh B KAUe€CTBE J1a00OPaTOPHOIl pabOTHI.

a) B mpoOupku ¢ OEH3MHOM, KEPOCMHOM U BOJIOM HanuBaioT mno 0,5 mi
PaCTUTENBHOTO Macja U B30aiThIBalOT. Macio pacTBOpSAETCS B YIVIEBOJIOPOJAX.
OTMeuaroT JIy4dIlyl0 pacTBOPUMOCTh B OCH3HUHE.

0) B HeOonbumne crakaHuuku wid (apdopoBbIE YAIIKK C TEMHU XKe
KHUIKOCTSMHU MOMEIIAIOT KYCOYKH TKaHH C MATHAMU KHPa U NEPEMEIINBAIOT UX
CTEKJISIHHOM nanoukoit 2-3 MuH. [lociie BbIChIXaHUS TKaHU, TOMELIEHHbIE B OCH3UH
U KEPOCUH, OKa3bIBAIOTCS OUUIIEHHBIMU OT KHPA.

2. I'openue svicuiux yeneeo000po0os.

a) CMayMBalOT MOJIOCKK (PUIBTPOBAJIbHON Oymaru B O€H3HMHE, KEPOCHHE,
Ma3yTe M MOJDKUTAlT MX. BemecTBa ropsAT cBeTAMMCS IulamMeHeM. Beiciiue
yTJI€BOJOPO/IbI IPU TOPEHUU 00pa3ytoT KOMOTb.

0) Ha »ene3nbie macTuHKu Wik ¢aphopoBbIE KPBIIIKKA HAIMUBAIOT IO

HECKOJIbKY Karejb O€H31Ha, KEPOCHHA U CMa304YHOI'0 Macja WM Ma3yra u

nomxuratot. Habmogaror To xe siBnenue. OOpaiiaioT BHUMaHHUE Ha JIETKYIO
BOCIUJIAMEHSIEMOCTh OCH3MHA U Ha CPABHUTENIBHO TPYAHYIO 3ar0OpaeMOCTh Ma3yTa.

B) B xene3nyro win (apdopoByro J0KEUKY MOMEIIAIOT HEOOJIbIION
KyCOueK napaduHa u HarpeBaroT ero B IiamMeHu ropenku. [lapapun nnasurcs, a
3aTeM ropur, o0pasys KOIMoTb.

3. Ouucmra ben3una u Kepocuma.

DeH3MH M KEpOCHH IOCJI€ 3aBOJICKOW NEPETOHKH COAEPXkKAT INPHUMECH
HaTEHOBBIX KHUCJIOT M JAPYTUX BEIIECTB, OCIOXKHSIIOMIMX WX MPUMEHEHHE.
HeouwniieHHbI KepOCUH, HANpUMEP, MIOXO MOJHUMAETCA MO (PUTHIIIO JaMIlbl,
cnabo ropuT u ObICTPO 0Opasyer Harap. HeouuiieHHble MPOAYKTHI MOKHO Y3HATh
0 TPSI3HOMY BULY M MaJIOM MPO3PAYHOCTH.

O4ncTKy TPOU3BOAAT OOBIYHO, OOpabaThiBasi He(PTEMPOMYKTHI CIiepBa
KOHIIEHTPUPOBAHHOM KHUCIOTOM, a 3aT€M LIEIOYbIO.

HanugaroT B 60JIbIIYIO IETUTEIBHYIO BOPOHKY 15—20 MJ1 HEOUHIIIEHHOTO
KEepOCHHA U MPUOABISAIOT 2-3 MJI KOHIEHTPUPOBAHHON CEPHOU KUCIIOThL. BOpoHKY
3aKpBIBAIOT MPOOKOW M cMeCh BCTpsXUBatOT 0Koyio 10 mMuH. [Ipu 3TOM BOpPOHKY
JiepKaT MpoOKO BHU3 U BPEMsl OT BPEMEHHU OTKPBIBAIOT KPaH, YTOObI BBIITYCTUTh
BBEPX Mapsl JIETy4uXx BeliecTB. Ilocie 3Toro cMecu NarT pacciaouThbCs, HA YTO



Takke nmorpedyercs MuHyT 10 wmm naxe O00mbIIe, U MEJICHHO CITYCKAIOT HYDKHHM
CJIOM KMCJIOTO T'yAPOHa.

OcraBiuiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CHOCOOOM
BOJI0M B TeueHne 1—2 muH. BomHBIN cllo# crycKaioT, a KEPOCHH MPOMBIBAIOT 5—
10-mpouieHTHRIM pacTBopoM mienoun. [locie cnuBaHHMS IIETOYHOTO  CJOA
OTMBIBAIOT OT KEPOCHHA BOJION OCTATKH Ieiouu (ipoda ¢peHondrarenHom).

YOexmaroTcss B TOM, 4YTO OYHIIECHHBIA KEPOCHMH OKa3bIBacTCs Ooiiee
MIPO3pPAYHBIM, JIyUIlle TOPUT U UMEET JPYrou 3amax.

Ha nuctku QuibtpoBanbHOM OymMarud MNOMEMIAIOT Kalld HCXOAHOTO H
OUMIIIEHHOTO KepocuHa. OUUIIEHHBIH KEPOCUH HUCHApsIETCs MOJHOCTHIO,
HEOUMINEHHBIN OCTaBIIACT MOCHE ce0s MATHO MPUMECEH.

Tema 9. Xumusi cTupaeT, YUCTUT U yOUpaeT

Mpeuta. CocraB, CTpOEHHE, IOTYYEHHE.

CuHTeTHYECKHE MOIOIIHNE CPEACTBA M MOBEPXHOCTHO - AKTUBHBIC
BEILECTBA.

OcHoBHble KOMIIOHEHTHI CMC: MOBEPXHOCTHO-AKTHUBHBIE BEILIECTBA
(ITAB); BcmomorarenbHbIE BeIIECTBA: IIEJIOYHBIE COJIM - KapOOHAT U
CWIMKAT HaTpus, HEUTpalbHble CONHM - cyiabdar U Qocdar HATPUS;
KapOOKCUMETUIILEIIIIOIN03A, MOJIMBUHWIIUPPOIIUJIOH, XUMUYECKUE
otOenuBaTenu  (MEpPCosiv); XUMHUYECKUE oTOenuBaTen  (MEPEKUCH
BOJI0pOJ1a); hr3udeckue (ONTUYECKUE) 0TOeIUBaTENH! - (hIyOpEeCHUPYIOIINE
COCIMHEHUSI;  aJCOpPOLMOHHBIE Kpacutenu (yJabTpamMapuH, WHIUTO,
CUHTETUYECKHNE OpraHWYECKHE IUTMEHTHI); OHnoJ00aBKH - (epMEeHTHI
(y1umasel, TpoTeasbl U AP.); OTAYIIKU; AaHTUCTATUKH.

CpencrtBa OBITOBOMI XMMHUU - XHUMHYECKHE CPEACTBA MO YXOIy 3a
COOCTBEHHOCTBIO: OJICKJIOM, TOMEIIeHUsAMH, apToMmoOmsiMu. K cpencram
OBITOBOM XMMHH OTHOCST JI€3UH(PUITUPYIOIITUE CPEACTBA, PENEIUICHTHI U TIp.
cpenctBa. CpencTBa OBITOBOM XMMUU, IPUMEHSEMbIE JIJIS1 BHIBEICHUS TMATEH.

Ipaxmuxa

1. Onpenenenue PH - cpenbl B MbLIax U MIAMITyHSIX.

2. [IpuroToBieHue MblJIa U3 CBEYKU U CTUPATILHOMN COJIBI.

3. BriBenenue nateH ¢ Tkanu. Mbuia. CoctaB, CTpOSHUE, TTOTYUYEHHUE.

4. CpaBHEHHE CBOWCTB MbLJIa CO CBOMCTBAMH CTUPATIbHBIX ITOPOIIKOB.

Tema 10. XuMus 1 KocMeTHYECKHE CPEACTBA
Kocmernueckue wmoromue cpenacrBa. Kpemsol. IleHomoromue cpenctsa.
OnonackuBarenu U KOHAUIMOHEPHI. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX

b

TaK U CTAPUHHLBIX CPEACTB I'MI'MCHEIL; FpaMOTHBIﬁ BBI60p CpE€ACTB I'MI'CHBI;



MOJIE3HBIE COBETHI MO YXOAY 3a KOXeEil, BojJjocaMu W moJjiocThio pra. CocTaB u
CBOMCTBA HEKOTOPBIX IPENAPaTOB T'MTMEHUYECKOM, JEUeOHOM U JIEKOpaTUBHOU
KOCMETHKH, TPAMOTHOE UX HCIOJIb30BaHNE. XMMHUYECKHUE MTPOLECCHI, JIEXKAIINE B
OCHOBE yXO0/1a 32 BOJIOCAMM, UX 3aBUBKH, YKJIaJIKH, OKPACKH; PABUIbHBINA yXO/ 32
BOJIOCAMH, TPAMOTHOE MCIIOJIb30BaHUE MPENapaToB sl OKPACKH U YKJIaJKH BOJIOC,
OpUEHTHUPOBAHUE B UX MHOTOOOpa3uu.

J1e30/10paHThl ¥ 030HOBBIH IIUT) MJIAHETHI.

JlymucTelie BelecTBa B nappromMepun, KOCMETUKH, MOIOIIIUX CPEICTBAX.

O¢dupnsie macna. Cocras.

Crnosxnsbie 3¢upsl. CocTaB, CTpOSHHUE, TTOTyUYEHUE.

IIpaxmuxa

1. I3yuenue cocraBa JeKOPATUBHONW KOCMETUKH T10 3TUKETKaM.

2. Onpenenenue PH - cpeabl B MblIaX U IIAMITYHSX.

3. U3Bneuenue >pupHBIX Macen U3 pacTuTeIbHOro MaTepuana. [lepeunas
MSATa, €JI0BOE MACJIO.

4. llomydyeHue CIOXHBIX 3(QUPOB M3 OPraHUYECKUX COEAMHEHUU.
OtuiMeTaHar (3amax poma). M300ytriatanat (PpyKTOBBIH 3amax).

Tema 11. Xumus — xo3siiika 1oMaliHed anTe4kn

JlekapcTBEHHBIE IIpenapaThl, UX BUIbI U Ha3HaueHHe. Kaxmoe nekapcTBo
— XUMUYECKNUN PEAKTHB.

Mmuororpannsii - Moxa. Ilowemy #ox Hamo JepkaTh B IUIOTHO
3aKyTMOPEHHOMN CKJISHKE. «3€JICHKa» WM PacTBOpP OPWILTMAHTOBOTO 3€JIEHOTO.
HeoObiunbie cBOMCTBA OOBIYHOMN 3€TICHKH.

AXTHBHPOBAHHBIN YTOJIb.

JlexapctBa oT ipocTyapl. Buramuael CamMoieIbHBIE IEKapCTBA.

AcCMpYH WIA aleTWICAIALIWIOBAsS KHCIOTa M €ro cBoucrBa. UYto
NoJie3Hee: aCIUPUH WU yIicapuH, HypodeH uin udynpoden?

Ilepekuck Bomopona u ruaponeputr. CBOMCTBA INEPEKHMCH BOJIOPOJA.

IlepmaHranar xanusi, MapraHilOBOKHMCIIbIM KaJIMM, OH XK€ —
«MapraHioBka». HeoObryHble CBOWCTBa MapraHimoBkd. Kakyr OmacHOCThb
MOKET MPEACTABIATh MapraHLOBKa.

Hyxna nmu B moManHelt antedke OopHas KUCIIOTA.

Crapsle nekapcTBa, Kak ¢ HOIMU MTOCTYIIUTb.

Bonpocsl k cemuHapawm:

1. Ilepmanranar kanusi. Vctopus oTkpeiTus. dusnyeckue CBOMCTBA.
OxkucnurenpHble cBoiicTBa. [IpaBuna XpaHeHHs TIepMaHaraHarta Kajus.
[IpumeHeHne pacTBOpa MepMaHraHata Kaiausi B ObITy, B MeauuuHe. Mepbl
IIEpBOM  IIOMOLIM NPU OTPABICHUM KOHLUEHTPUPOBAHHBIM PaCTBOPOM
IIEpMAaHraHaTa Kajusl.

2. PactBOop OpmimmanTOBOTO 3eieHoro. [lepokcua Bogopoma, ucTopus
oTKphITHA. [leprunpons. Pusnyeckue, XuMuIecKue cBorcTBa. IIpumenenue B
MEIUIMHE: KPOBOOCTAHABIMUBAIOLIEE U JIE3UHPHUIIUPYIOIIEE CPECTBO.



IIpaxmuxa.
1. [Tonyuenue nogodopma.
2. JleficTBHE KUCIIOT Ha OpUIITTUAHTOBBIN 3€JIEHBIH.
3. lllenouHoe pacierieHue JeBOMUIICTHHA.
4. KauecTBeHHas peakiusi Ha IEPOKCH]I BOJOPO/IA.
5. Onpenenenrve BUTAMUHOB B Mpenaparax MnojJIuBUTAMUHOB.

Tema 12. XuMus B MeIUIIHHE

Ilepevie wiacu xumuu 6 meduyune. llonsTHe o Qapmakosoru,
MaTPOXUMHUH, XUMHOTepanuu. [lapanensc — OCHOBOMOJIOKHUK MEIUIUHCKOM
xumun. Knaauit T'anen — ¢dapmakonor. II. Dpiux — OCHOBOMOJIOKHUK
xumuotrepanuu. Ilpodeccun: xumuk, OHOXMMHUK, ¢apMaleBT, JabOpaHT.
JlexapcTBeHHble  BemiecTBa. Kiaccuukanuy — JE€KapCTBEHHBIX — BELIECTB:
(dapmakonoruueckas, xumuueckass. ChbIpbe ISl MOIMYYEHUST HEOPraHUYECKUX,
OPTraHUYECKUX JIEKAPCTBEHHBIX BEHIECTB. POPMBI JIEKAPCTBEHHBIX ITPENAPATOB:
TaOJIETKH, Ipaxke, CBEUH, IMYJIbCUH, CYCIIEH3UN, HACTOUKH U Jp.

IIpaxmuxa
1. O3nakomiieHue ¢ hopMaMu JIEKAPCTBEHHBIX PENapaToB.
2. 3HaKOMCTBO € 00pa3iaMu JIEKApCTBEHHBIX CPE/ICTB U OTBITHI C HUMHU.
3. DKCKypCHsl B MEJITYHKT.

Cambie npocmote u3 nekapcme

Ilepmanranar kamug. HMcropust oOTkpeiTHS. @PuU3HYECKHE CBOMCTBA.
OxucnurensHble cBOWCTBaA. [[puMeHeHne pacTBOPOB NIEpMaHTraHaTa Kajius B OBITY,
B MmeauuuHe. [IpaBuma xpaneHus. Mepbl IepBOM IOMOIIM MPU OTPABICHUU
KOHILIEHTPUPOBAHHBIM PAacTBOPOM INepmaHraHara kanus. llepoxcun Bomopona,
ucropuss  OTKpbeiTHA. Ilepruapons. @usznueckne, XUMHYECKHME CBOKWCTBA.
[IpumeHeHne B MeOUIMHE: KPOBOOCTAHABJIMBAIOIIEE U J€3MH(ULHPYIOIIEe
cpeactBo. Moa: ucropus OTKpBHITHS, CTPOCHHE, (PU3NUYECKHE U XUMHUYECKHE
CBOWCTBA, IPUMEHECHUE.

bopnass kucnora, OOpHBIM CHOUPT, AHTUCENTUYECKAass AaKTUBHOCTb.
OU3NOIIOTHYECKUI PACTBOP.

JIanuc. Hamateipueii cniupt. ['ekcaruapar xmopuaa kaiubuus. ['enrarugpar
cynb(dara nuHKa.

AKTUBUPOBAHHBINA YTOJIb.

llpaxmuxa

1. IlpurotoBiieHHEe pacTBOpa XJIOPUIA KaJblMs C 3aJaHHOM MaccOBOM
JIOJICH.

2. «Kugxkuit xameneon». PasznoxxkeHue mnepokcuga Bogopoaa. HoOr —
OKHUCJIMTEb, BOCCTAaHOBUTENIb. PacTBOpeHMe HoOJa B BOJAE, B CIHpPTE.
PacniosnaBanue womuaoB. (OOeciBeunBaHHWE pacTBOpa TIEpPMaHTaHATAa Kajus
AKTUBHUPOBAHHBIM YTJICM.

HAoosumeule euiecmea



Anpl. Knaccubukanus SIIOBHTHIX BEMIECTB. YTApHBIM Tra3: MPU3HAKU
otpasieHusi. Okazanue neppoii nomomu. Ptyte. TokcuunocTs napoB prytu. Conu
PTYTH: KOJIOMENb, CyJieMa, NpPUMEHEHHE B MeauuuHe. Mplmbik. CBuHeEl.
Coenunenusi xpoma. TOKCMYHOCTh OpraHumyeckux pactBoputenei. IIpaBuna
XpaHeHus s70B B ObITy. Mepbl mepBOil MOMOIIM TpPU OTPABICHUH. XUMHUS U
MEIUIINHA.

buozennwie 3nemenmol u ux cOeOUHeHUA

OO61mumii 0630p OUOTOTHUECKON POJIH DJIEMEHTOB-OPTAHOT€HOB Y TIEPO/I.
Bonopoa. Kucnopoa. Azot. Cepa. @ocdop.

buonornyeckas posib HEKOTOPBIX HEMETAJUIOB, HE OTHOCSIIHUXCS K
opra"oresaM drop. Xnop. bpom. Wop. Kpewmnuii. Cenen.

buonornuecku BaxXKHbIE HEOPTAHUYECKUE COEAMHEHUSI HEMETAJIIOB.

Kucnopoa. O3on. Boga. Munepanbnasie Boabl. llepokcua Bomopona.
depMEHTAaTUBHBIE CpECTBA 3aluThl opranu3dMa. CepoBogopoa. AMMUAK.
[ukn MmoyeBuHOOOpa3oBaHusa. MOHOOKCH]T a30Ta.

Hutpatel, Hutputhel. VYriekucnasli ra3. MOHOOKCHI yriepoja.
Bydepnrie cucremsr opranusma. ['mapokapOonatHas OydepHas cucrema.
®ocdarnas OydepHas cuctema. Mexanusm OydepHOro NEeUCTBUS CHUCTEMBI.
B3auMocBs3b KpyroBOpOTOB OMOTE€HHBIX AJIEMEHTOB.

buoneopzanuueckan xumua u meouyuna

Heopranudeckyro OMOXMMHUIO MOKHO pPacCMAaTPUBATh KaK MPHUIIOKECHHUE
MPUHITUIIOB KOOPAMHAITMOHHONW XMMUHU METAIIOB K OMOJIOTMYECKUM TpoOIeMaM.
Mertaiiel B OpraHu3Me 4eaoBeKa

buonornueckast poib «METaJIOB KU3ZHU

OO61uuit 0630p posu S-MetaioB. Harpuii. Kanuii. Marauit. Kanbiui.
JlaHHBIE METAJUIBI PACCMATPUBAIOTCS COTJIACHO TUIAHA!

Coneprxanue B 3eMHOI Kope. BaxHeline NprupoIHbIE COSTUHEHHUS.

Conepxanve U (popMbI CYIIECTBOBAHHUS B JKMBBIX OpraHu3Max. buonorunueckas
pOJIb.

[IprumeHeHue MeTala U €ro COeAMHEHUN B METUIIMHE.

ToKCUYHOCTH METajIa U €r0 COCTMHEHUI.)

OOmuii 0030p poau d-meramnoB. Xeme3o. Mapraner. Kobdanst. Menp.
[Muuak. MonmubeH. JlaHHbIe METaIIbl PACCMATPUBAIOTCS COTJIACHO TUTAHA:

1 Conepxanue B 36MHOM KOpE.

2. Baxxueive npupoiHble COeTMHEHUS.

3. Conepxanue u GOpMbI CYIIIECTBOBAHUS B )KUBBIX OpraHU3MaXx.
buonornueckas posb.

4. ITpuMeHeHre MeTalljla U €ro COeAMHEHUN B MEAUIUHE.

@uU3HOJIOTMYECKAasT M MATOJIOTMYECKAs] POJIb HEKOTOPBIX JJIEMEHTOB B
opranusMme. S-OneMeHThl. d-DnemeHThl. KomIuiekcHbie (KOOPAMHAIIMOHHBIC)
COCIMHEHMSI PA3JIMYHBIX JJIEMEHTOB B OpraHu3Mme. OJEeMeHTbl, OOJe3HH,
JeKapCcTBa. bUOJOTMYECKN aKTUBHBIE MOJIEKYJIBI.



Bonga. AmMuHOKHCIOTBL. AckopOuHOBas KkucioTa. OpTOMoOeKyIspHas
MEQUUUHA. bHOJIOrMYecKku AaxkTUBHBIE OJUroMepel buosormueckas pounb
HEKOTOPBIX METAJIOB, HE OTHOCSIIMXCA K «METaulaM >KA3HW». AJIOMHHUM.
Cepebpo. bapuii. Pryts. CBUHELL.

IIpaxmuxa.

Temarnueckass BAKTOpUHA « XUMUS U MEIULIMHAY.

Dusuueckan Xumusa u MEOUUUHA

®u3znoaor — 370 PU3NKOXUMHUK, UMEIOUIUI JeNI0 ¢ SIBJICHUSAMH KHBOTO
opranuzma. .M. CeueHoB JXuBble OpraHu3Mbl MOTYT CYIIECTBOBATH JIMIIb
Omarojaps WX 3aMeyaTeNIbHOM CIOCOOHOCTH KHHETUYECKHM KOHTPOJIUPOBATH
XUMUYECKUE PEAKIMH M TEM CaMbIM MOAABISATh CTPEMIICHHE K JOCTHKEHHIO
TepMOJMHAMUYECKUX paBHOBecul. 1.B. bepesnn Xumnueckas TepMoauHaMHUKa
Y )KUBbIE OPraHU3Mbl TepMOIMHAMUKA U OPraHU3MBI.

Xumuyeckass U OHOXMMHYECKass KUHETHKAa U KaTaiu3. DepMeHThl —
OMOJIOTUYECKUE KaTAIM3aTOPbl. 3HAUEHHE PACTBOPOB /151 OMOJIOTUH ¥ MEAULIVHBI.

KI/ICJIOTHO-I[IGHOLIHOG PaBHOBCCHUC U 6Y(1)epHLI€ CUCTCMBI OpraHnu3Ma.

AMUHOKHCIIOTHBIE Oy(epHbIie cucTeMbl. benkoBbie OypepHbIe CUCTEMBI.
N3MeHeHre  KHUCIOTHO-IIEIOYHOTO  PABHOBECHUS  NPU  Pa3JIUYHBIX
3a00J1€BaHUSX.

Meouyunckue mamepuanl

Heoprannueckue wmenuimHckue warepuainbl. Mertamnel.  YTIIEpOIHbIE
Marepuaibl. MexaHu3Mbl B3aUMOACHCTBHUS MEIULMHCKUX MATEPHAIOB C
OMONOTUYECKUMH cucTeMamMu. B3anMojeiicTBrs: MaTepuan — KpoBb, MaTepHUall —
TKaHb, MaTepUaj — KJIETKa, MaTepual — OMOIOJIMMEDPHI.

HckyccTBeHHBIE OpraHbl. AIMAapaTbl «MCKYCCTBEHHOE CEPILIE-JIETKOEe»,
«UCKYCCTBEHHas mMoukay. VCKyccTBEHHOE cepJle 4YeloBeKa C aBTOHOMHBIM
UCTOYHUKOM MHUTAHUSI.

Bomnpock! k cemunapam:

1. Von: WCTOpWs OTKPHITHA, CTPOGHME, (H3MYECKHe M XHMHUYECKHUe
CBOWCTBA, IPUMEHEHHUE.

2. bopnas kucnoTa, O0pHBIN CIIUPT, AHTUCENTHIECKAST AKTUBHOCTD.

3. ®usnonoruveckuit pactrop. Jlsimuc. HamateipHbIii civpr.

4. OypauuivuH. AKTUBUPOBAHHBIN yroyb. ['opundyHuky, miacteipu. Mx
NpUMEHEHHE, CBOWCTBA, CIOCOOBI XpaHEHUS.

5. Acnimpusn. [Ipumenenue, hapMakoIOrHIeCcKOe ICHCTBUE HA OPTAaHU3M.

6. Autubuortuku, kmaccuduxamnus. JucOaxTpros.

/. ApomaTrueckue Macja 1 UX JIeHCTBUE Ha OpraHu3M. ApoMareparnusi.

8. AcrniupuH, (pM3UYECKHE CBONCTBA, UCTOPHS MOTYyUCHUS.

9. AHTUOMOTHUKH, UCTOPUS OTKPBITHUS.

10. Knaccudukamus si70BUTHIX BELIECTB.

11. Vrapuslii ra3: npusHaku otpaBieHus. Oka3zaHue NepBOM IOMOIIIH.

12. Pryrtb. TokcuuHoCTh mapoB pTyTu. ConM pTyTH: KaJOMElb, CyJeMa,



npuMeHeHue B Meauunie. Mpliibsik. CBunel. CoeIMHEHUsI XpoMa.

Ilpakmuxka

1. UccnenoBanue JIEKapCTBEHHBIX IMPENapaToB.

2. llenoBas urpa «Cnacute OonpHOTO». JlemoBass urpa COMPOBOKIAETCS
MIPOBEICHUEM KAa4ye€CTBEHHOIO aHaju3a pPAacTBOpa KOHKPETHOIO BEIIECTBA
XUMHUYECKUMU MeTonamu. (BemectBa: THocynbdaT HATpusi, HOBOKAWH, JIAKTaT
Kasblus, D-Tir0K03a, MeAHBIN Kynopoc, OpOMHI Kajus, CyJibhaT MarHus).

3. UccnenoBanne TOKCUYHOCTH OBITOBBIX BemiecTB. OCTOPOIKHO, MTUIIIEBBIC
no6asku! X neiicTBre Ha OpraHU3M.

4. Pemienue 3amay 1o oOmIEH XUMHUU C MEIUKO-OMOJIOTHYECKOM
HaIIPaBJIEHHOCTHIO.

5. KoHkypc (konMuecTBEHHBIM) uMclia pelieHHbIX 3aaad. CocraBieHue
COOPHMKOB 33/1a4 y4yaruxcs 1o reme (¢ pemeHussMu). CoctaBiaeHHe TBOPUECKUX
pPAcCUYETHBIX 3a/1a4 110 Pa3IUYHBIM TEMaM.

Tema 13. BoinoJiHeHHEe NPOEKTOB
Teopus. [lonstue nmpoekra. THUIIBI MPOEKTOB, OCHOBHBIC ATAIIbl BHITTOJIHEHUS
npoekTa. Kputepun oneHMBaHUS BBITIOJIHCHHSI M 3alTUTHI MPOEKTOB. Co3m1aHme
MIPOEKTA OCYIIECTBIIETCS IO CICAYFOIINM dTaIlaM:

Onpenenenue mpoOIeMbI;

AxTyanuszanus TeMm;

Br160p 00beKTa U3yUeHMUS;

ITocTanoBka 11€/14 ¥ 3a71a4;

[TonbOop matepuana;

Bb160p METOI0B HCCIIEIOBAHUS;

[IpoBeneHne 3KcCHEpUMEHTAIbHONW PabOTHI;
Odopmnenue paboThI;

3ammTa NpoeKTa, NpeACTaBICHUE PE3yIbTaTOB.

lIpaxmuxa
BrinonHeHne TPOEKTOB ¢ UCIOJIB30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHM.
3anmTa NpoeKTOB.

3. ®opMBbI KOHTPOJIS U ATTECTANUH 00YUAIOIIUXCS

JIist oTcrexKuBaHUST PE3yJNbTATUBHOCTH OOPa30BaTENBLHOTO IMpoIlecca IIo
nporpaMMe «XUMHSI B JKM3HM YEJIOBEKA» HCHOJIB3YIOTCA CIEIYIOIIUE BHUJIbI
KOHTPOJISL:

- IPEJBAPUTENbHBIA KOHTPOJIb (ITPOBEpKa 3HAHUN yYaIMXCS HA HAYAJIbHOM 3Tare
ocBoeHus [IporpamMmbl) — BXOAHOE TECTUPOBAHMUE;

- TeKYLIUH KOHTPOJIb (B TEYEHUE BCETO CPOKA Peaiu3aluu POrpaMMBl);

- UTOTOBBIM KOHTPOJIb (3aKJIIOUMUTENIbHAS POBEPKA 3HAHUHN, YMEHUI, HABBIKOB 10



uToram peanmsaiuu [Iporpammer).
DopMbI aTTECTALUU
- CaMOCTOATENIbHAsT paboTa;
- TECTUPOBAHMUE;
- TBOPUECKHE OTUYETHI;
- y9acTHE B TBOPUYECKUX KOHKYPCAX U MPEIMETHON OMMITHAC TT0 XUMUH;
- IPE3CHTAIIMS U 3aIIUTa IIPOEKTAa.

Tekymmii KOHTPOJIb:

dopMaMH KOHTPOJISL YCBOEHHUs yueOHOTro MaTepuaina I IporpamMmsl SIBISIOTCS
OTUEThl MO MPAKTUUYECKUM pabdoTaMm, TBOpPUYECKUE pabOThI, BBICTYIUIEHUS Ha
CEMUHapax, CO3/laHue MPE3CHTALMH MO TeMe U T. . O0yyaromuecs BBITOIHSIIOT
3a/laHdsl B MHIAMBUIYAJIbBHOM TEMIE, COTpPyJHMYas C IeJarorom. BeinonHeHue
IIPOEKTOB CO3/1a€T CUTYyalUIO, MO3BOJSIOLIYI0 PEAJN30BaTh TBOPUYECKHUE CHIIBI,
o0OecneunTh BBIPAOOTKY JUYHOCTHOTO 3HAHUS, COOCTBEHHOI'O MHEHHS, CBOETO
CTWJISL JEATENbHOCTU. BiitoueHue oOydaromuxcsi B pEalbHYI) TBOPUYECKYIO
NEeSATENbHOCTbD, MPUBJIEKAIOLTYI0 HOBU3HON U HEOOBIYHOCTBIO SIBISETCS CTUMYJIOM
pa3BUTHS  NO3HABATENbHOrO  HMHTEepeca.  OIHOBPEMEHHO pa3BUBAIOTCS
CIIOCOOHOCTH BBISBIATH MPOOJIEMbI U pa3peliaTh BO3ZHUKAIOUIME TPOTUBOPEUHS.

Ilo oxonHuanuu K&)I(I[Ofl TEMbI IIPOBOJUTCA HTOrOBOC 3aHATUC B BHUIC
TEMATHYCCKOI'O TCCTUPOBAHHA.

Hrorosas arrecTanms npeaycMaTpUBaeT BbIIIOJHEHNE UHIUBUYaJIbHOTO
IIPOEKTA.

4. OpraHu3anMoOHHO-NIeJaroruyecKue ycJaoBus
peanusauuu [Iporpammsl.

4.1. YueOHo-MeTOaUYecKoe oDecrieyeHue [Iporpammbl

MeToauka 00ydYeHHS O MPOrpaMMe « XUMHUS B KU3HU YETIOBEKa» COCTOUT
U3 COYCTAHMS JICKIIMOHHOT'O M3JI0KECHHS TECOPETUUECKOTO MaTeprasia ¢ HarIsTHbIM
MOKAa30M HJLTIOCTPHUPYIOIIEr0 MaTepuana M IPHEMOB PEIICHHS MPAKTHYSCKUX
3aga4. OOy4aronecs 3aKpeIvIsSOT MOJTYYCHHbIC 3HAHUS ITyTEM CaMOCTOSTSIILHOTO
BBITIOJTHCHHS TPAKTUICCKUX padoT. s pa3BUTHS TBOPUYECKOTO XUMHUYECKOTO
MBIIIJICHASI W HABBIKOB AHAJUTHUYECKOH JICSITEILHOCTH IEaror IMpPOBOJIUT
CEMHUHApHI, 3aHATHS TIO MPE3CHTAIMM TBOPYECKHUX W MPAKTUYCCKUX pPadoT,
MO3TOBBIE IITYPMbI, HHTSIICKTYaJIbHBIC UTPHI.

4.2. MaTtepuaibHo-TeXHU4YecKoe o0ecniedeHue IIporpaMmsl

OpraHu3alliOHHBIE YCIIOBUS, MO3BOJISIONINE pPeaTn30BaTh COJEPIKaHUE
JIOTIOJTHUTEIPHON 00pa30BaTeNbHOM MPOTPaMMbl «XHUMHUS B KU3HU YEIOBEKa»
NIPEOoJIararoT HaJu4dune:



- MOMEIIEHHUs, YKOMIIJIEKTOBAHHOTO CTaHAAPTHBIM yueOHBIM 000pYAOBAHHUEM U
MeOenbIo (JI0CKa, MapThI, CTYJIbs, IKaQbI, IEKTpooOecTIeUeHUE, BHITSHKHOM IIKad,
PaKOBHHA C XOJIOJHOM BOJAOMPOBOIHON BOJIOM).

- HEOOXOAMMBIX IS SKCIIEPUMEHTOB 0O00PY0BAHUS U PEAKTHUBOB.

- MYJBTUMEIUIHHOTO 000pyIoBaHMs (KOMIIBIOTEP, HOYTOYK, MPOEKTOp, (IIdII-
KapThl, 3KpaH, CPEICTBA TEIEKOMMYHUKALIMH (JIOKAJbHBIE IIKOJIbHBIE CETH, BBIXO/]
B UHTEPHET).

Hunaktuyeckoe  oOecriedeHWe — MpeArojiaraeT — Haluyhue  TEKCTOB
Pa3HOYPOBHEBBIX 3a/laHUM, TEMATHUYECKUX TECTOB MO KaXIOMY pasliely TEeMbl,
WHCTPYKIMI Il BBIMOJHEHUS NPAKTUYECKUX paboT, TaOIMIBI XUMHUYECKHUX
anemeHToB JI.MI. MenzaeneeBa, TaOJIHILBI PACTBOPUMOCTH OCHOBAHM, KHCIIOT,
CoJIEH.

4.3. KaapoBoe odoecnieuenue [lporpammbl.

[lenaror, peanusytouuii [Iporpammy n0/Ke€H UMETh BBHICIIEE WUIIU CpPEIIHEE
npodeccroHanbHOe 00pa30BaHKE B COOTBETCTBYIOIIEM HAMPABJICHUH U JAOOPaHT,
o0ecreynBaroIui €€ MPAKTUYECKYIO YaCTh.
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