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1. ITosicHuTeILHAS 3ANUCKA
Hanpasnennocts [IporpamMmsl - €CTECTBEHHOHAaYYHAs
VYpoens ocBoenus [Iporpammbl — 6a30BbIH

1.1. AKTyaJIbHOCTH M 0COOEHHOCTb IPOrPaMMBbI

YenmoBeK MCIOJB3YeT THICAYN PA3TUYHBIX XUMHYECKHUX BEIIECTB, 0e€3
KOTOPBIX HEMBICIIMMA TOBCEAHEBHAs >KU3Hb. BMecTe ¢ TeM MHOruMe M3 3THUX
BEIIECTB HE O€30MacHbl U MPU HEYMEJIOM OOpalieHue BMECTO MOJIb3bl MPUHOCST
Bpeld, Kak MNpUpoje, Tak W 4deloBeKy. Bce Ooible HakariuBaeTcs AAHHBIX O
B3aUMOCBSI3H MEXY COAECPKAHUEM B OPTaHU3ME XUMHYECKUX COEAUHEHUI, B TOM
YHUCJIE MOHOB METAJJIOB, U BO3HHUKHOBEHUEM, Pa3BUTHEM TakKUX OoOJie3HEH, Kak
PAKOBBIE U CEPJICYHO-COCYTUCThIE 3a001eBanus. B cBsI3u ¢ 3TUM 0c000€ BHUMaHUE
YACSETCSA POJIA PA3IMYHBIX 3JIEMEHTOB B OMOXMMHUYECKHUX MPOIECCax B 3J0POBOM
n 00NbHOM Opranu3Me. PaccmMoTpeHure posn B OpraHu3Me pa3iInyHbIX 3JIEMEHTOB
U UX COCJIMHEHHM C OCTaTKaMU OPTaHUYECKUX MOJIEKYJ UMEET O0IbIIIOe 3HAYCHUE
HE TOJBKO JUIsl JICYEHUS, HO W IS NMPOPUIAKTUKH Pa3IMYHBIX 3a00JEBaHUU.
JlanpHellee pa3BUTHE MEIUIMHBI CBSI3aHO UMEHHO C STUMHU HaIpPaBIICHUSIMU.
Brnanenue 3HaHHSAMU O XMMHUYECKHX BEIIECTBAX MOTYT 00€CIEUUTh IPaMOTHOE
OTHOIIIEHUE K MPUPOJE U K COOCTBEHHOMY 3JI0pOBBI0 0€3 HaHeceHHus yiepoa.
[ToaTOMy 3HaHWME BO3MOXKHBIX TOCJIECACTBHI BO3AECHCTBUS PA3JIMYHOTO POJAA
XUMUYECKUX COCIMHEHUN HAa OPraHU3M 4YeJIOBEKa CTAHOBUTCS HEOOXOAUMBIM HE
TOJIBKO ISl Bpaueil, HO U JIJIs1 KaXKI0T0 YeJIOBEKA.

3HaHMs, MOJy4YyaeMble B IIKOJIE MO XWMHH, BO3MOXKHO M HEOOXOJIUMO
rPaMOTHO NPUMEHATH U B MOBCEIHEBHOU XU3HU. [103HaBasi 0CHOBOIOJIAraromue
3aKOHBI XUMUH, 00yUaIOIIHECs 3HAKOMATCS C COCTAaBOM M CBOMCTBAMU Pa3IMYHBIX
XUMUYECKUX BEIIECTB, KaK €CTECTBEHHBIM OOpa3oM MPUCYTCTBYIOIIUE B
YEJIOBEUECKOM OpraHu3Me, TaK U NPU HE3aBUCUMOM BHEIIHEM BO3ICHCTBUH.
[[IKONbHUKK y3HAIOT, KaK HWMEHHO JTH BEIIECTBA BIMSIOT HAa MPOLECCHI
YKA3HEIESITEIbHOCTH OpPraHW3Ma U Ha caMy KU3Hb YEJIOBEKA - YTO MOJIE3HO U B
KaKMX KOJIMYECTBAX, @ YTO MOXKET OKA3bIBaTh OTPULIATEIILHOE BIUSHHUE.

JlomonHuTeNbHAsT ~ oOpa3oBarenbHAs — OOIIEpa3BUBAOIIAS  MporpamMma
«XuMusl B KU3HU yenoBekay (manee — IIporpamma) 3HaKOMUT OOyYarOIIUXCS C
KOMIUIEKCHBIMU MpoOIeMaMu 1 3a7a4aMu, TPEOYIOIMME CHHTE3a 3HAHUH 110 Py
npeaMeToB ((u3uka, OMOJI0rus, IKOIOTUs, Teorpadusi, UCTOPUS).

DKOJIOTUYECKUM AaCIEKT: aHajlu3 W3MEHEHUM B OKpYyKalIIeHd cpene u
OpraHu3alisi CBOETO BIMSHHUS Ha CHUTyaluio, (HopMUpOBaHUE OEPEKHOTO
OTHOLIEHHUS K MPUPOJIE.



Ou3nvecKuil aCMeKT: n3y4eHne GU3NIECKUX CBOMCTB BEIIECTB, (PU3NUECKHEe
METO/Ibl aHAJIN3a BELIECTBA.

HCTOpI/I‘IeCKI/Iﬁ ACIICKT: HCTOPHUYCCKUC CBCACHUA O BIIMAHHHN XHUMHHN Ha
ZKHU3Hb 4YC€JIOBCKA.

buonornyeckuii aCeKT: U3y4eHHe XUMHUYECKOIO COCTaBa OOBEKTOB KUBOU
IIPUPOLBI.

Nudpopmatnka — mnouck wuHpopmanuun B HHTepHeTe, co3maHue u
oopmieHre pe3eHTalHii, paboTa B TEKCTOBBIX U TAOIMYHBIX PeaKTOpax.

Conepxxanue [IporpamMMmbl 3HAKOMUT OOYHYAIOMIMXCSI C XapaKTEPUCTHKOM
BEIIECTB, OKPYXAIOIIKUX HAc B OBITY: BOJa, MOBapE€HHAs COJIb, C BEIIECTBAMU, U3
KOTOPBIX CHEJIaHbl T1OCyJa, CIUYKH, KapaHjaamu, Oymara, CTpOUTEIbHbIE
MaTepualibl, aBTOMOOMIbHAS TEXHUKA, JICKAPCTBA U T. II.

Takue Tembl kak: «Boma», «IloBapenHas conby, «Cnnukn», «bymaray» naror
BO3MOXHOCTh  aKTyaJu3allid  HKOJOTUYECKUX  3HAHMM  OOydaromuxcs.
[TpakTHdeckue 3aHATUS CIIOCOOCTBYIOT (DOPMHUPOBAHUIO CIICIIMAIBHBIX YMEHUN U
HaBBIKOB PabOTHI C BElIeCTBAaMU U 000PYI0BaHUEM.

[IpoekTHbie pPabOTHI, TemMaTHKa KOTOPBIX mpuBoguTcs B IIporpamme,
MO3BOJIAT C(HOPMHUPOBATH Y OOYHAOIINXCSI YMEHUE CAMOCTOSITEIBHO MPUOOpPETATh
Y IPUMEHSTH 3HaHUS, & TAK)KE Pa3BUBAIOT UX TBOPUYECKUE CITIOCOOHOCTH.

AxktyansHOCTH [IporpamMmbl 00ycI0BIIEHA TEM, YTO B y4€OHOM IUTaHE MO MPEAMETY

«XUMHsI» OTBEICHO BCETo 2 yaca B HEJIeHo B 8 U 9 Kj1accax, YTO JaeT BO3MOKHOCTD

chopMUpOBaTh Y 00yUaIOIIMXCS TOJBKO 0a30BbIE 3HAHUS T10 TIpeaAMETY. B Toxxe BpeMs

Bo3pacT 14-15 net sBisieTcss BaXXHBIM J1J1s1 TPO()ECCHOHATBHOTO CaMOOIIPEAEIICHUS
oOyuaromuxcs. BO3M0OXHO, 4TO MPOCHYBLINIICS MHTEPEC K XUMUU MOXKET BIUATH Ha
BBIOOD OyayIiei nmpodeccuu.
[Ipu peanuzanuu nporpaMMbl ucnolib3dyercs obopynosanue Llentpa «Touka poctay.

B conepxxanuu

1.2. llenaroruyeckasi uesjecoodpaznoctb IlporpaMmmbl

[Tenarorudeckast menecooopazHocts [IporpamMmel 3akiir04aeTcss B TOM, YTO
B Mpolecce 00ydyeHUs CO3al0Tca yClIoBUsA K (GOPMHUPOBAHUIO Y 00YyYaIOLIUXCS

I.ICJ'IOCTHOfI KapTHHbl MHpPA, BOCIIMTAHHIO HIOI[Cﬁ TBOPYCCKUX W KOHCTPYKTHUBHO

MBICJIINX, 'OTOBBIX K PCIICHUIO HCCTAHAAPTHBIX JKM3HCHHBIX 3a/1a4. Ha 3ansaTusx no

[Iporpamme ¢dopmupytoTcs ymeHUsi 0e30macHOro oOpalleHuss ¢ BEUIECTBaMH,

HCIIOJIb3YEMbIMHM B TOBCEIHEBHOM JKU3HU, 3aKJIaJIBIBAIOTCS HOPMBI 3I0POBOTO OOpa3a

)KU3HH. 3HAKOMCTBO o6yqa}oumxc;[ C XUMHYCCKMMHU BCIICCTBAMH, H3 KOTOPLIX

COCTOUT OKpY)KaI-OHII/Iﬁ MMHP, ITO3BOJIACT PACKPLITh BA)KHEUIIINE B3aMMOCBS3H YEJIOBEKA

Y Pa3JIMYHBIX BEILECTB B CPEZIC €ro OOUTaHUSL.



1.3. OrauyureabHbie ocodenHoctu IIporpammsbi.

[Iporpamma u©MeeT TMPUKIATHYIO HANpPaBIEHHOCTh U  CIYXKUAT IS
YIOBJIETBOPEHUSI WHIMBUIYAIIbHOIO HMHTEpeca OO0yYaroluxcsi K HM3YyYEHHIO U
NPUMEHEHUIO 3HAaHUI MO0 XUMUU B MMOBCceHEBHOM ku3HU. B IIporpamme craButcs
3aja4a HEOOXOJUMOCTH O0ECIEYUTh XUMUUYECKYI0 IPAMOTHOCTh B HaIlpaBJICHUU
COXpaHEHUsl 3JI0POBbs, KaK 3aJlora YCHEIIHOCTH YeJIOBeKa B JKU3HU; JAeTCs
MOHSTHE O JIEKAPCTBEHHBIX BEILIECTBAX M MEXAaHU3MAaX MX JICUCTBUS HA OpraHU3M
yenoBeka. Conepxkanue IlporpaMmbl oOmpenensercss ¢ y4eToOM BO3PACTHBIX
0COOEHHOCTEN O0ydarIIUXCd U WX MHTEPECOB B OOJIACTH IO3HAHUS MHUpPA, K
caMmoMy ce0e, )KM3HU B LEJIOM, a TaKKe C YYETOM IICHXOJIOIO-IEJarorn4ecKux
3aKOHOMEpPHOCTE 00yueHus U (HOpPMHUPOBAHUSA €CTECTBEHHOHAYUYHBIX 3HAHUU U
BUJIOB  [O3HABAaTENbHOM  JedarenbHOCTH. (Ocoboe BHUMaHUE  yACNSeTCs
(OpMUPOBAHNIO FKOJIOTMYECKUX 3HAHUI 00yUYaroIXCS.

[Ipu cocraBnenun IIporpamMmbl ObUIM M3Y4E€HBI M MPOAHATU3UPOBAHBI
ABTOPCKHUE NPOrPAMMBIL:

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

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

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

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

®enopona C.A. FOublit uccnenoarens. — HoBopskes, 2015.

Omunen A. . XuMmunueckue BelecTBa B TOBCEIHEBHOM ku3HHA. — MockBa, 2015
1.4. Heasn u 3agauu [IporpamMmmel

Heanb: ¢dopmupoBanue y oOydaromuxcs TIIYOOKOrO M YCTOMYHBOTO
MHTEpECa K MHUPY BEIIECTB W XUMHUYECKUX TPEBpAICHUN, NPHOOPETCHHE
HEOOXOIUMBIX MPAKTHUYECKUX YMEHUN U HABBIKOB MTPOBEICHHUS SKCIIEPUMEHTOB.

3amaum:

Ooyuaromme:

— PacCHIMPUTH KPYro30p 00yqaronuxcs;

— TMOBBICUTh X MHTEPEC K XMMUMU U PA3BUTh BHYTPECHHIOK MOTHUBALMIO YUYCHUS
yepe3 (GopMUpOBaHUE NPEACTABICHUM O COCTAaBE M CBOMCTBAX XMMHUYECKHUX
BEIIECTB U MAaTEPHAIOB, OKPYXKAOIIMX YEJIOBEKAa B IMOBCEIHEBHOM XU3HU U
MEIULINHE;

— pacCUIUPUTh U yIIAyOUTh 3HAHUSI OO0YYAIONIUXCS O POIM XUMUYECKUX DIIEMEHTOB
U HUX COCIUHEHUW B IKU3HEACATEIBHOCTH OpPraHu3Ma, O BaXKHEUIIUX
XUMUUYECKHUX MPEBPAIICHUX, JIEKAITUX B OCHOBE METa00IM3Ma, O MPUMEHEHUHN
B MEAULIMHE HEKOTOPBIX HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB;

— TMOATOTOBUTH OOYYAIOIIUXCS, OPUEHTHUPOBAHHBIX HA XUMHYECKHH Mpoduin



00yueHUsI, K YCBOCHUIO MaTepHrasa MOBBIIIEHHOTO YPOBHS CJIOKHOCTHU MO XUMUHU.
PasBuBaromniue:

c(OpMHUPOBATH CHEIUAIbHBIE YMEHUS U HABBIKUA PAaO0ThI C XUMUYECKUMU
BEIIECTBAMH U MaTepuajgaMH B OBITY U UCTIOJIb30BaHUS MOJYYCHHBIX 3HAHUM Ha
IIPAKTHKE;

pa3BUTh TBOPUYECKHE CIMOCOOHOCTM M YMEHHS YYalIUXCS CaMOCTOATEIHHO
npuoOpeTaTh U MPUMEHITh 3HAHUSI HA IIPAKTHKE.

BocnurareabHbie:

c(OpMHUPOBATH FIKOJIOTMYECKYIO TPAMOTHOCTE M XHUMHYECKYIO KYJIbTYypy NpH
oOpallleHu! C BEIECTBAMU;
OpPUEHTHPOBATH HA BEIOOP XUMHUKO-OHOIOTHYECKOTO MPODHUIIAL.

1.5. Aapecart IIporpamMmmbl

[Iporpamma aktyanbHa s oOyvaromuxcs 8, 9 kmaccoB (14-15 ner). Ha
ob0yuyenne mno Ilporpamme npuHUMAIOTCA BCE >KENarolue, MMerolue 0a30oBble
3HAHUA [0 XUMHUH U HE UMEIOIIHE MPOTUBONOKA3aHU 110 37T0POBBIO.

1.6. ®opMbI U pesKUM 3aHATHIA.

@opMbI OPraHu3aInuu Y4e0HOr0 3aHATHSI:
- ICKITMOHHO-CEMUHAPCKOE 3aHSATHUE,

- MPAKTHUYECKOE 3aHATHE;

- Oecena;

- KoH(pepeHIwus,

- Urpa.

®opmbl OpraHu3anuu 00pa3oBaTeIbLHOIO NMpoIecca — TPymnnoBas,
WHIBUAYyaTbHAS.
Conepxxanue  IIporpammbl  mpeamnosiaraer  pa3HoOOOpa3HbIE  BHJIbI

NEATEIPHOCTH  OOydJaroImmxcs:  Oecempl, JUCKYCCHUH, TPaKTUYECKHE U
nabopaTopHbIE pabOThI, CAMOCTOSITEIIBHBIC MIPOSKTHBIE PA0OTHI C UCITOJIH30BAHUEM
Pa3TUYHBIX UCTOYHUKOB HH(POPMAITHH.

I'pynnosas (Gecena H3BpHUCTUYECKAs, 3alllUTa MPOEKTOB, JabOpaTOpHOE
3aHATHE, JIEKIMs, OJIMMIINAAA, OTKPBITOE 3aHATHE, NPAKTHYECKOE 3aHSTHE,
Mpe3eHTaIs, CEMUHAp).

Hnousuoyanvnaa  (nabmonenne, oTpabOTKa  HABBIKOB  PEIICHUS
MPaKTUYECKUX 3aJ1a4).

JlexunoHHO-ceMUHapcKast popMa NpoOBeICHUS YU€OHBIX 3aHATUN O3BOJISIET
pacIIvpUTh U YIIIyOUTh 3HAHUSI O XUMUYECKUX BELECTBAX, IPUMEHSAEMBIX B OBITY,



CTPOUTENBCTBE, MeAULIMHE U T.1. CeMHHapbl CIOCOOCTBYIOT IMOBBILIEHUIO YPOBHS
CaMOCTOSTENIbHOCTH OO0YyYalollUXCcsi B YCBOGHMM Marepuana W mIpu padbore c
JOTIOJTHUTENbHBIMU ~ UCTOYHUKaMH  MHGopManmu. [lpakTudeckue 3aHATHS
CIIOCOOCTBYIOT (OPMHUPOBAHUIO CIIEHUATBHBIX YMEHUH W HaBBIKOB pPalbOTHI C
XUMUYECKUMHU BellecTBaMu U obopyaoBaHueM. Co31aHue NPOEKTHBIX paboT Mo
oTenpHbIM TeMaMm [IporpaMMbl MO3BOJISIIOT Pa3BUTh TBOPUYECKHE CIIOCOOHOCTH,
chopMHUPOBATH y 00YYAIOMIMXCS YMEHUS CAMOCTOSITEIBHO MPUOOPETaTh 3HAHMUSL.

WuTerpamus: mnporpamMMa YriiyonsieT 3HaHMS TIO OWOJOTMH, XUMUH,
JKOJIOTMM, MEIULMHBI, NCUXOJOruu. MTOorom ycBO€HHs IpOrpaMMBbl SIBJISICTCSA
3allMTa IPOEKTa.

Pesxxum 3anusiTmii: 3 paza B Hezento 1o 1 gacy.

1.7. Cpok peanu3annu [IporpamMmmsl.
Cpox peamuzanumn nporpammbl — 1 roa. OOIlee KOJIMYECTBO YYEOHBIX
4acoB, 3aIUIAHUPOBAHHBIX HA BeCh nepuoj ooyuenus: 102 gaca.

1.8. Ilinanupyembie pe3yabTaThbl ocBoenus [Iporpammel.

Oo0pa3oBaTebHbIE Pe3yJbTAThI:

[Tocne 3aBepienust o0yuenus o [Iporpamme obyuaromuecst 0y1yT 3HATh:

— COCTaB, CBOMCTBa, 00JIaCTH MPUMEHEHHUSI HanboJIee pacpoCTpaHEHHBIX BEIIECTB
U MaTepuajoB W yMETh MPUMEHATh MX MO HA3HAYCHHUIO, COOJIFOIasl TpaBuia
0e301acHOro o0paIieHus ¢ HUMHU;

— pOJIb XMMHYECKUX JJIEMEHTOB W WX COCIAMHCHHWH B JKU3HEICATCIHLHOCTH
OpraHu3Ma;

—  BaXHCUIINE XUMHUYECKHE TIPEBPAICHHUS, JISKAITUE B OCHOBE METab0IM3Ma;

— HEKOTOPBIC HEOPTaHWYECKHWE M OPraHWYECKUE BEIIECTBA, MPUMEHSIEMbIC B
METUITIHE.

[Tocne 3aBepienus o0ydenus o [Iporpamme oOyuaromuecst 0y1yT yMeThb:

— COCTaBIISATh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX AJIEMEHTOB B MPUPOJE,
O00OCHOBBIBATh POJb KAXIOTO B COXpPaHEHHH TMPUPOTHOTO pPaBHOBECHS,
aHAJIM3UPOBATH MPUYHUHEI U TTOCJIEJCTBUS €T0 HAPYIIICHUS;

— IPOBOAUTH XUMHUYECKUN IKCIIEPUMEHT MO OOHAPYKEHUIO KATUOHOB U aHMOHOB
B PacTBOpAXx;

—co0MoaTh MpaBuiia 0€30MaCHOCTM TpHU  OOpallleHWH C  JIEKAPCTBEHHBIMU
BEIIECTBAMU U CPEJICTBAMU OBITOBON XUMUU;

—COCTAaBJIATh OTYET O MPOACTAHHOM SKCIIEPUMEHTE;

—IIPUMEHSITH BEIIECTBA 10 HA3HAYCHUIO;

—pemaTh 3aJa4d Pa3TUIHON CTENEHW CJIOXKHOCTH: KaK THUIIOBBIE, TaK W
KOMILJICKCHBIE;

—pa3BUBaTh COOCTBEHHYIO MHHUIIMATUBY U MO3HABATEIbHYIO AKTUBHOCTH IPHU



PCUICHUHN PA3JIMYHBIX BOIIPOCOB U HpO6J’ICM B XMMHH.

Pa3nen 2. Coaep:xanue IIporpamMmmbl

2.1. YueOHblii (TeMaTHYeCKH) IUIaH

Ne Ha3Banmue pa3ngena KoaunuecTBo yacos dopma
arrecranuu/
BCEro Teopus NMPaKTHKA
KOHTPOJIst
Bseneniie 4 2 2
1 Bosa 4 2 2 TEMATUYECKOE
TECTUPOBAHHUE
2 UucTele BeecTsa u 3 2 1 TEMATHUYECKOE
CMECH B )KU3HHU YEJIOBEKA TECTHPOBAHUE
3  [[loBapeHHas cOJIb U 3 2 1 TEMaTUYECKOE
caxap TECTUPOBAHUE
4 XUMUA TAIHA 10 3 7 TEMATHUYECKOE
TECTUPOBAHUE
5 Conukn 4 2 2 TEMATUUECKOE
TECTHPOBAHHUE
6 |bymara 3 1 2 TEMaTUYECKOE
TECTUPOBAHUE
7 |XuMus 1 CTpOUTETHCTBO 6 3 3 TEMATUYECKOE
TECTUPOBAHUE
8 XUMHUS 1 aBTOMOOWJIb. 3 2 1 TEMATUUYECKOE
TECTUPOBAHHUE
9  [Xumus ctupaet, YUCTUT 5 2 3 TEMaTUYECKOE
1 yOupaer. TECTUPOBAHUE
10 XUMHUSI U KOCMETUYECKHUE 6 2 4 TEMATHUYECKOE
CpeICTBa. TECTUPOBAHUE
11 XuMHs — X035I1Ka 12 5 7 TEMATHUYECKOE
JIOMAIITHEN aIITEUKU TECTUPOBAHUE
12 XUMHA B MEIUIIHE 32 20 12 TEMATHYECKOE
TECTUPOBAHUE
13 BrinosHeHre npoeKToB. 7 2 3) 3aIluTa
MIPOEKTa
HUroro 102 50 52
2.1. Conepxanue [IporpamMmmel
BBenenue
O6mme mnpaBuwiaa paboThl B XUMHYECKOW jabopatopuu. TexHuka

Oe3omacHoCcTH TMpH paboTe B XuMHUUeckor jaboparopuu. OkaszaHue MEpBOil




MTOMOIIIY TTPU HECYACTHBIX ciiydasx. [IpaBumia paboThl ¢ KHCIOTaMH, MIEI0YaMHU,
JeTy4rMU BelecTBaMu. HarpeBaTenbHbie mpuOOpPHI U MpaBuiia padoThl C HUMHU.
Xumudeckas nmocyja o01ero HazHaueHusl. MbITbe U CyIIKa XUMHUYECKOU MOCY/IbI.
Ponp xuMuM B JKM3HU 4YeJNOBEKa MW pa3BUTHM denoBeuecTBa. O030p
BOKHEHIIINX KJIACCOB COCTMHEHUM, UCTI0JIb3YEMbIX YEIIOBEKOM. XUMUSI ~-TBOPEHUE
MPUPOABl U PYK 4YEIOBEKA. XHUMHUA BOKPYI Hac. XHMHUYECKHE BEIIECTBA B
MOBCEIHEBHOM KHU3HU YEJIOBEKA.
IIpaxkmuxka:
1. Tlpuembr oOpareHusi ¢ HarpeBaTeIbHBIMU MPUOOpaMu (CIIUPTOBKA,
IJIMTKA, BOJISTHAS OaHs) 1 XMMHUYECKOM MOCY10i 00IIero Ha3HauYeHHUS.
2. CocraBiieHHe Ta0dMI, OTPaKAIOMIUX KJIAaCCU(UKAIIMIO BEIIECTB,
W3TOTOBJIEHHE JTHUKETOK HEOPraHWMYECKHX BEIIECTB, COCTABIICHUE CIHCKa
PEAKTUBOB, HECOBMECTUMBIX JIJISI XPAHCHUSL.

Tema 1. Boaa
Bona B Macmirabe mnanetsl. KpyroBopoT Bonbl. Ilpuponnas Boga u e
Pa3HOBUIHOCTU. XapaKTEPUCTUKA BOJ MO COCTaBY M CBOMCTBaM. MuHepalibHbIE
BOJIbI, ©IX MECTOPOXKJICHHUS, COCTaB, I1eJCOHbIE CBOMCTBA, MPUMEHEHHUE. 3arachl

HpGCHOﬁ BOJABI Ha INNIAHCTC. HpeCHaSI BOJa M CC 3allaChbI. DKOJIOTHYECKHUE HpO6JIeMI>I

yucTtod Boabnl. Boma B opranusme dyenoBeka. Boma B memguiiuHe u papMakoJOTHH.

AHomamuu (¢usndeckux CBOMCTB. PactBopsromas crocoOHocTh Boabl. [IpoOnemsl

IMUTHEBOU BOBI.

lpaxmuxka:

1. Ananu3 BOJIbI U3 IPUPOTHBIX HICTOYHUKOB.

2. PacTBopsroliiee 1eiiCTBHE BOIBI.

3. OuncTKa BOJEBL.

4. OnipesiesnieHre KECTKOCTH BOJIbI U €€ yCTpaHEHHE.
5. MHoro 511 BOJibI B 0OBOIIAX U PpykTax?

Tema 2. YUucTble BeniecTBa M CMECH B KU3HM YeI0BEKA

Uucteie BemectBa JluctumupoBanHas Bojaa, Kucnmopon. Cepebpo,
Bonopon, Csunen u ap. Uctunnasie pactBopel. CMecu Mopckast Bona. ['paHur.
Crane. PactBop xuyiopuza Hatpus i uHbekumii. YyryH. Bosmyx. bazaner.
Crexio. DOMyNbCUs «Macjio B BoJe». Pa3HOBUIHOCTH cMmecei, obOjiacTu ux
WCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU Uel0OBeKa. [ OMOreHHbIE U TeTepOreHHbIE
cmecu. Cmecu B ¢dapmakosoruu. [IpuMepsl )KUIKUX, TBEPIbIX U ra3000pa3HbIX
cmecedl. OmHOpOAHBIE W HEOMHOPOJHBIE cMmecu B ObITy. CBolcTBa cMmecei.
Paznenenune cmecen.

Brimenenne  BemiecTB M3 HEOJHOPOTHOM — cMmecH, 0Opa3oBaHHOMU
pacTBOPUMBIMU M HEpPacTBOPUMBIMH B BoJie BemiecTBaMu. OTcTanBaHUE:
Brienenue BemniecTs U3 HEOAHOPOIHOM cMecH, 00pa30BaHHON HEPACTBOPUMBIMHU

B BOJIC€ BEILIECTBAMHU C PA3IMYHON IUIOTHOCTHIO. B nenuTenbHON BOpPOHKE.



Juctunsanus, BBITIAPUBAHHUE, neHTpudyrupoBanue, xpomarorpadus,
KpUCTaJUIM3alUsl U BO3rOHKA. [leperonka win JUCTUILIALUS - CIOCO0 pa3fiesieHus,
OCHOBAHHBIN Ha pa3/IMuuU B TEMIEpPATypax KUIEHUS IPYT B IPYTe KOMIIOHEHTOB.

[Ipuem paszgeneHuss OJHOPOIHBIX CMECEH IyTEM HCHApEHUs JIETy4YHX
KUJIKOCTEM C MOCIEOyIolled KOoHAEHcauuew ux mnapoB. [Ilpumep: momydeHue
TUCTUIUTIPOBAHHOU BOBI. Perenne 3a1au Ha HaX0XACHIE MacCOBOM 1 00beMHOM
J0JI1 KOMIIOHEHTA CMECH.

IIpaxkmuka

1. UsroroBnenue mnpocredmmx (UIBTPOB U3 MOAPYYHBIX CpelcTB. Pasnenenue
HEOJJHOPOJIHBIX CMECEH.
2. OuncTKa MEAHOTO KYIIOpoca OT HEPACTBOPUMBIX M PACTBOPUMBIX TPUMECEH.

Tema 3. [loBapeHHas coJib U caxap
Ponp moBapeHHOU coiii B OOMEHE BEIIECTB YEJIIOBEKAa U >KMBOTHBIX.
ConeBoil OanaHc B opraHu3Me 4yenoBeka. [IpuMeHeHue xjopuia HATpus B

XO35UCTBEHHON JIeSITeNIbHOCTH uenoBeka. Korma conmb — sia. 3moynoTtpeOieHue
conbto. Mcnonp30BaHuEe XJIOpUAAa HATPUS B XUMHUYECKOM TMPOMBIIUIEHHOCTH.
Hcnonws3oBanue xyiopujaa HaTpus B muile, MeauuuHe. [Ipon3BoACTBO MOBapeHHOU
conu. Caxap u ero cBoictBa. llone3nsie u BpeaHbie 4yepThl caxapa. HeoObruHoOe
MIPUMEHEHUE caxapa.

lIpakmuxka.

1. CgoiicTBa paCTBOPOB ITOBAPEHHOU COJTU

2. 'oput nu caxap?

Tema 4. XuMus numm

N3 dero cocroutr mnuima. XUMHUYECKUM COCTaB MPOJIYKTOB TMUTAHMUS.
OCHOBHBIE KOMIIOHEHTBI MHWIIU: KUPbI, OCIKH, YIJIEBOAbI, BUTAMHUHBI, COJIU.
XUMUSL MPOIYKTOB PACTUTEIBLHOTO M KUBOTHOTO MPOUCXOXKIACHUS. DUBHOIOTHS
nunieBapeHus. [IpoaykTel OBICTPOTO TPHUTOTOBJICHHS W OCOOEHHOCTH UX
npou3BojicTBa. IIpouecchl, MPOUCXOIAIIME TMPU BapKe, TYHIEHUU U >KapEHUU
num. Kak caemath ey HE TOJNBKO BKYCHOM, HO M mone3Hon? JloOGaBku B
MPOAYKThI MUTAHUS.

XUMHAYECKHE  pEeakuMd  BHYTpU  Hac. XUMHUYECKUE  IIPOLIECCHI,
MPOUCXOJIAIINE MPU XPAHEHUH U TepepabOTKe CETbCKOXO3SIMCTBEHHOTO CHIPHS.
KoHcepBaHTHI 1 aHTUOKHUCIIUTENH, UX POJIb.

Croco06bl XUMHYECKOTO aHaJM3a COCTaBa BEIIECTB B MPOIYKTAX MUATAHUSI.
ConepxaHre BUTAMUHOB U MUHEPAJIBHBIX BEIIECTB B MUIIIEBBIX MMPOIYKTAX.
lIpaxmuka

1. Onpenenenue kauectBa wmena. I[IpoBepka Mega Ha HaIUdue
KpaxMalia, MeJia, caxapo3bl.

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

3. Omnpesenenne HUTPATOB B MPOTYKTAaX.



4. AHanu3 npoxiaaJuTeNbHBIX HAMTUTKOB.

5. Onpenenenue coiepKaHus )KUPOB B CEMEHAX PACTEHHIA.

6. KauecTBeHHbIE peaKilK Ha IPUCYTCTBUE YTIIEBOJIOB.

/. XUMUYECKHE OIBITHI C )KEBATEILHON PE3UHKOM.

8. Ompenenenue coaepKaHusi MOBAPEHHON COJM B MPOJYKTaX MUTAHUS
(Macno, ChIpbl, COJIEHBIE TBOPOKHBIC U3EIHS).

Tema 5. Cinuku
[Tupodopsl. Uctopus uzobperenus cnudek. Crninuku llancens u Yokepa.
Conukn Copua. Cnimuku Mpunu. IIBenckue cnmuku Jlynactpema. KpacHeiil u
6enbiit pochop. OKUCTUTETHHO - BOCCTAHOBUTENBHBIE MPOIECCHI, MPOTEKAIOIINE
IpU 3KUTaHUU CIIUYKU. OCHOBHBIE BUBI COBPEMEHHBIX CIUYEK. J(epeBsIHHbIC

(M3rOTOBJIEHHBIE U3 MSTKUX MOPOJ JAEpEBa - OCUHBI, JHIbI, TOMOJS, aMEPUKAHCKON
0€JION COCHBI U T. II.), KAPTOHHBIE U BOCKOBBbIE (Mapa(UHOBBIE - U3FOTOBJIEHHBIE U3
XJIOMYaTOOyMa)KHOTO KI'yTa, MPONUTaHHOTO mnapaguuoMm). Ilo meroxy 3akuranus -
TEPOUHBbIE (3aKUTAIOIIMECS MPU TPEHUHM O CIELUATIbHYIO MOBEPXHOCTb - TEPKY) U
O0ecTépouHbIe (3aXKUTAIOLIUECS PU TPEHUU O JHO0YIO TOBEPXHOCTH).
Cnunueunoe nmpousBoAcTBO B Poccuu. CTpoeHHe, cOCTaB U U3rOTOBJICHUE
CIIUYEK.
Cneunanbhbie cnudkd. IITopMOBbIE (OXOTHUYBH) - TOPSILIUE HA BETPY, B
CBIPOCTH M TOA JOXIAEM. TepMuueckue - pa3BUBAIONIME MPU TOpPEHHH Ooliee
BBICOKYIO TEMIIEpaTypy U JAIOLIUe MpU CrOPaHUH TOJIOBKU OO0JIbLIEE KOJIUYECTBO
teruia. CUrHalIbHBIE - Aal0IIKe IPU FropeHuH LBeTHoe miams. dotorpaduueckue
- JJaloIllMe  MTHOBEHHYIO  SPKYIO  BCIBIIIKY, HCHOJB3YEMYIO  IIpHU
¢doTorpapupoBanuu. CUrapHele - CHMYKM YBEJIMYEHHOTO pazMepa aisa Ooiiee
MPOJIOJKUTEILHOTO TOPEHUS MIPU PACKYPUBAHUU cUTapbl. TpyOOUHbIE- CIIMYKHU
YBEJIMYEHHOTO pa3Mepa s Oojee MNPOJOHKUTENIBHOIO TOPEHHUs IpHU
pacKypuBaHUU KypUTEIbHON TpyOku. KaMHHHBIE - OUY€Hb AJMHHBIE CIUYKH,
4YTOOBI 3aKUraTh KaMUHBI. ['a30Bble - MEHbIIEH UIMHBI, YeM KaMHHHBIE, YTOObI
3QKUraTh ra3oBble ropeiku. /lekopaTuBHbIE (OJAPOUYHBIE, KOJUIEKIIMOHHBIE) -
OTpaHUYEHHBIE BBIMYCKHM KOPOOKOB (MHOrZIa HabopamMH, YJIOKEHHBIMU B
JIEKOPATUBHYIO KOPOOKY).
Ilpaxmuxka
N3yuenue CBOMCTB pa3iM4HbIX BUAOB CIMUYEK (OBITOBBIX, OXOTHUYBHUX,
TEPMHUUYECKUX, CUTHAJIbHBIX, KAMUHHBIX, (OTOTpapUIECKHX).

Tema 6. Bymara
OT meprameHTa M WIEJKOBBIX KHUTI 10 Hamux nJHed. llemtromo3sa.
Casi3yromue: KaojuH, KapOOHAT KajbIMsl, MUTMEHTHL. XJIOM4aToOyMaXKHbIE
TKaHu. Buapl OymMarn W uX MNPAKTHYECKOE HCIOJNb30BaHUE. TexHosaorus
npousBoacTBa Oymaru. CrpykTypa OyMmMard 1ojJ  MHUKPOCKOIIOM — BO
(1yOopeciEeHTHOM CBEYECHHUHU.



[Tomydabpukarel ais mpou3BOACTBA Oymarw: ApeBecCHas macca WU
[EJUTI0N03a; IIEeJUTF0JIO3a OJIHOJICTHUX PACTeHHWU (COJIOMBI, TPOCTHHIIBI,
KOHOILTM, puca W JPYTHX); TMOJYIEJUTI0I03a; MaKyJaTypa; TpsmudHas
nojiymacca; AN CHEIHaTbHBIX BUAOB OyMmMaru: acOecT, MIEepCTh U ApPYyTue
TEKCTUJIHHBIC BOJIOKHA.

[Ipou3BoACTBO OyMaru: MpUrOTOBIEHUE OyMaKHOW Macchl (pa3Moi U
CMEIIIEHHE KOMITOHEHTOB, MpPOKJEHKa, HAMOJHEHHE M OKpacka OyMakKHON
Macchl); BBIpaOOTKa OyMakHOW Macchl Ha OymarojaenaTelIbHOW MallliHe

(pa30baBiieHre BOAOW M OYMCTKAa MAcChl OT 3arps3HEHUM, OTJIMB, MPECCOBAHUE U
CyIlKa, a TAKXe MEpBHYHAs OT/AEJKA); OKOHYATENbHAs OTHAENKa (KaJaHAUPOBAHUE,
pe3Ka); COPTUPOBKA U YIAKOBKA.

llpaxkmuxa.

1. 3y4yeHue CBOMCTB pa3IMYHbIX BUJOB OyMaru.

2. [lonmyuenue Oymaru.

Tema 7. XuMus u CTPOUTEIHCTBO

Crpoutenbubie pacTBopbl. M3BecTh. Mei. [lecok. beron. Iement. McTopus
crexia. Kuprnnuu. @apdop u dasue. [IpeBecrHa — yHUKaIbHBINA CTPOUTEIBHBIN
Marepuai. Jlakokpacounble MaTepuanbl. CBOMCTBA OJU(PBI, MACISIHBIX KPacoK,
sManel, pactBoputened. IloHsTHe 00 53KOJOTHYECKHM YHCTHIX MaTepHhaliax.
Kepamuueckas nena. 3umaput. Kampimur. Comomut. ['pyrobnoku. Cummkars
METAJUIOB M BsDKyLIME Marepuainbl. Koppo3usi CTpOWUTENbHBIX MaTEpUasoB.
[Tomumepsl B CTPOUTEIIBCTBE.

XHWMUYECKUE CBOKMCTBA CTPOUTENIBHBIX MAaTEPUAIOB

XHUMHYECKAs] CTOUKOCTh — 3TO CBOMCTBO MOKA3bIBAET, HACKOJIBKO MaTepHal
YCTOMYMB K BO3JICUCTBUIO IPYTUX BEIMIECTB: KUCIIOT, IEIOYEHN, COJIEU U ra30B.

Koppo3nonHass yCTOWYMBOCTH — CBOWMCTBO MaTepuaja IPOTHUBOCTOSTH
BO3JICHCTBUSIM OKpY>KaroIieil cpespl. Yare BCero 3To OTHOCUTCS K CIOCOOHOCTH
HE MPOMYCKAaTh BIIArY.

PacTBOpuMOCTH — CBOWCTBO, IIPH KOTOPOM MaTepHal UMEET CIIOCOOHOCTH
pPacTBOPATHCS B PA3JTUYHBIX KUJIKOCTSX.

AJre3ust — CBOMCTBO, KOTOPOE XapaKTEPU3YET CIIOCOOHOCTh COCTUHSITRLCS C
JIPYTMMH MaTepuaiaMu U MIOBEPXHOCTSIMH.

Kpucrannuzanuss — xapakTepuCTUKa, TPU KOTOPOM MaTepuall MOXKET B
COCTOSIHMH T1apa, pacTBOpA WJIA paciuiaBa 00pa30BhIBATh KPUCTAJUIHI.

Bunbt  3arpssHeHuit  (mbUIeBBIC,  paJUAIlMOHHBIC, OWOJIOTHYECKUE,
IITYMOBBI€), 3HAYEHUE KUBBIX OPTaHU3MOB B JIOMax U KBapTUpaXx.

Ilpaxmuka

1. Onpenenenrie OTHOCUTENBHOMN 3alIBIIEHHOCTH BO3/1yXa B TIOMENICHUU.
2. PemieHue 3a7a4 ¢ SKOJOTUYECKUM COJIEPKAHUEM.

Tema 8. XumMusa 1 aBTOMOOMJIb



Martepuanbl, KOTOpbl€ HCHOJB3YIOTCS Jii H3TOTOBJICHUS aBTOMOOWIICH.
3anpaBOuHbI€ KUAKOCTHU (TOIUIMBO, MACIIa, CMA3KH, OXJIAXKIAIOLIUE KUIKOCTH U T.
I.); PE3UHBI - IIMHBl U PE3NHOTEXHUYECKHE U3JENNS; IUIACTMACCHI; OTJIEI0YHO-
J€KOpaTUBHbIE MaTepuaibl (0OMBKa, JIAKW M KpacKH, aHTUKOPPO3HOHHBIE
HOKPBITHS U T. I1.); KJIIEU, FTEPMETUKU. DIIEKTPOJIUT — ITO YTO-TO 3HaKOMoe. beHsuH,

KEPOCHH U JIpyrue «- WHBI XWMHYECKHE TMPOIECCHl, MPOUCXOISIMNE TPU
AKCIUTyaTalli aBTOMOOUIISI. DKOJIOTUSI U aBTOMOOWUJT.

Ipakmuxa:

1. Ben3un u kepocuH Kax pacmeopumen.

OTBITHI 110 03HAKOMJICHHIO C PACTBOPSIIONIMM JACHCTBHEM HE(DTEIPOIYKTOB,
KaK ¥ MPEIBLIYIIUHA, TUI0OXO BUIHBI C JEMOHCTPAIMOHHOTO CTOJA, TIOATOMY HX
Jy4Ille BCETO CTaBUTh B Ka4ECTBE TaOOPATOPHOM pabOTHI.

a) B mpoOupku ¢ O€H3MHOM, KEPOCHMHOM M BOJOW HaimBaroT mo 0,5 mu
pPacTUTENIBHOTO Macyia U B30anThIBaloT. Macio pacTBopsieTcsl B yIiIeBOAOPOJax.
OTMeuaroT Jy4Illylo pacTBOPUMOCTb B OCH3HUHE.

6) B Hebonbmime crakaHyuku win (pap@opoBbie YalIKM C TEMHU XKe
KUJAKOCTSIMU MOMENIAIOT KYCOUKH TKAaHU C MATHAMH JKUPA U MEPEMENIMBAIOT UX
CTEKJITHHOM Mmajioukoi 2-3 muH. [1ocie BrIChIXaHUS TKaHU, IOMCIICHHBIE B OCH3UH
¥ KEPOCHH, OKA3bIBAIOTCSI OUHUILIEHHBIMU OT KHUPA.

2. ['openue gvicuux y2ne000po0os.

a) CMauuBarOT MOJIOCKH (PUIBTPOBAIbHOW Oymaru B O€H3MHE, KEPOCHHE,
Ma3zyTe W MOJDKUraloT ux. BemiecTBa ropsar cBeTsimuMcs IjiameHeM. Briciime
YTJI€BOJOPO/BI IPU TOPEHUU 00pa3yroT KOMOTb.

0) Ha >xene3nbie miuacTUHKH WM (papopoBbie KPBIMIKK HAJTUBAIOT IO
HECKOJIbKY Kamenb OeH3WHAa, KePOCMHAa M CMa304yHOT0 Maclia WM Ma3yra |
nopkuraroT. HabmogaroT To xe sBneHue. OOpamaroT BHUMaHUE Ha JIETKYIO
BOCTJIAMEHSIEMOCTh O€H3MHA U Ha CPABHUTEIHLHO TPYIHYIO 3aTOPAaeMOCTh Ma3yTa.

B) B xenesnyro unmm dapdopoByro 0kKeuKy MNOMEIIAOT HEOOJBIION
Kycouek napaduHa u HarpeBaroT ero B riaMenu ropenku. [lapadun nnasurcs, a
3aTeM ropur, o0pasys KOmoTb.

3. Ouucmka beH3uHa u KepocuHa.

beH3nMH W KepoCHH ToOCie 3aBOJICKON MEPErOHKH COJAEpKaT MPUMECH
HaTEHOBBIX KHCJIOT W JIPYTHUX BEIIECTB, OCJOXHSIOIUX WX TPHUMEHEHHE.
HeounreHnpiit KepocrH, HaApUMEp, TUIOXO MOJHUMAETCS MO (DUTHUIIO JamIibl,
ci1abo ropuT U OBICTPO 0Opa3yeT Harap. HeouniieHHble NPOAYKTHI MOXHO Y3HATh
0 TPSI3HOMY BUAY U MaJIOi MPO3PayHOCTH.

O4nCcTKy TPOU3BOAAT OOBIUHO, OOpabaTbiBas HEPTEHPOIYKTHI CIEpBa
KOHIUEHTPUPOBAHHOW KHCIJIOTOM, a 3aTEM ILIEJIOYBIO.

HanugaroT B 60Jb1IYI0 IETUTENbHYIO BOPOHKY 15—20 M1 HEOUHILEHHOTO
KEepOCHHA U MPUOABIAIOT 2-3 MJI KOHLIEHTPUPOBAHHOM cepHOil KuciaoTel. BopoHky
3aKpBIBAIOT MPOOKOW M CMECh BCTPAXUBAIOT O0k0yio 10 muH. IIpu 3TOM BOpPOHKY
JIepKaT MPOOKOM BHU3 U BpEeMsI OT BPEMEHHU OTKPBIBAIOT KPaH, YTOOBI BHIITYCTUTh



BBCPX IAPHbI JICTYUHUX BCIICCTB. ITocne aToro cmecu Aar0T pacCIONUThCA, HA 4YTO



Takke moTpedyercs MmunyT 10 wim jnake OoJbiie, U MEIJICHHO CITyCKAIOT HIDKHUAN
CJIOM KHCJIOTO TYJPOHA.

OcraBiuiics B BOPOHKE KEPOCHUH IMPOMBIBAIOT MOJOOHBIM K€ CIOCOOOM
BOJI0M B TeueHue 1—2 MuH. BOHBIN CII0# CITyCKAIOT, @ KEPOCHH MPOMBIBAIOT 5—
10-mpouieHTHRIM pacTBOpoM Iienoud. llocne chauBaHUS IETOYHOTO CJOA
OTMBIBAIOT OT KEPOCHHA BOAOU OCTATKHU IIeN04H (mpobda GpeHomdraaenaom).

YO6exmaroTcss B TOM, 4YTO OYHMIICHHBIH KEPOCHH OKa3bIBaeTcs Ooree
PO3payHBIM, JTyUIlle TOPUT U UMEET JIPYroi 3amax.

Ha nuctku dunpTpoBasibHOW OyMard MOMEMNIAIOT Kalljd MCXOJHOTO H
OUHMIIEHHOTO KepocuHa. OUHUIEHHBI KEPOCHH HCHApSETCs MOJHOCTHIO,
HEOUMINCHHBIN OCTaBIISACT MOCHE Ce0s MATHO PUMECEH.

Tema 9. Xumusi ctupaer, YUCTUT U yOUpaer

Mseuta. CoctaB, CTpOEHHUE, TTOTYYEHHUE.

CHUHTEeTHYECKHE MOIOIIME CPEICTBA U IMOBEPXHOCTHO - AKTHUBHbBIC
BELIECTBA.

OcHoBHbIe KOMITIOHEHTBI CMC: OBEPXHOCTHO-AKTUBHBIE BEILECTBA
(ITAB); BcmoMmorarteibHbIC BEIIECTBA: IIEJIOYHBIE COJMU - KapOoHAT M
CWJIMKAT HaTpus, HEUTpalbHble coiid - cyibpar u ¢docdar HaTpus;
KapOOKCUMETUIILEIIIIOIN03A, MOJIMBUHUJIIUPPOJIAIOH, XUMUYECKHE
oTOenuBaTenu  (MEPCOM); XUMUYECKHE OTOenuBaTeau  (MEPEKUCH
BOJIOpOJ1a); puznueckue (oNTHIecKue) OTOeTUBATENH - QIIyOpECIUPYIONTUE
COEIUHEHMs; aACOpOLMOHHBbIE KpacuTenud (yJIbTpamMapuH, HWHAWIO,
CUHTETUYECKHUE OpraHWYEeCKHME NUTMEHTHI); OHOoq00aBKHU - (EepMEHTHI
(IMmasbl, IPOTEa3bl U JIp.); OTAYLIKH; aHTUCTATHKHU.

CpencrtBa OBITOBOM XMMHU - XMMHUYECKHE CPEACTBA MO YXOAY 3a
COOCTBEHHOCTBIO: OEXKI0H, MoOMenIeHUsIMU, aBToMoOmsiMu. K cpencram
OBITOBOM XMMUU OTHOCST I€3UH(PUIMPYIOIINE CPEJICTBA, PENEIJICHTHI U TIp.
cpencta. CpeacrBa OBITOBOM XMMHUH, IPUMEHSAEMbIE AJIS1 BHIBEACHHS ISTEH.

llpaxmuxka

1. Onpenenenue PH - cpeapl B MbUIaX U IAMITYHSX.

2. [IpuroToBieHNE MbLJIa U3 CBEYKH U CTUPATHHOU COJIBI.

3. BreiBenenue niateH ¢ Tkanu. Mouia. Cocta, CTpoeHUE, MOJTyUEHHUE.

4. CpaBHEHHUE CBOMCTB MbLIA CO CBOMCTBAMHU CTUPAIIbHBIX MTOPOIIIKOB.

Tema 10. Xumusi 1 KocMeTHUYECKHE CPeICTBA
Kocmernueckue wmoromme cpeacrBa. Kpemsl. IleHomoromue cpenctsa.
OnonackuBatenu U KoHauIMoHepkl. I'enu. CocTtaB U CBOMCTBA Kak COBPEMEHHBIX,
TaK U CTAPUHHBIX CPEACTB TUTHEHBI, TPaAaMOTHBIN BBIOOP CPEACTB THUTHEHBI;



MIOJIE3HBIE COBETHI MO YXOJy 3a KOXK€H, BOJIOCAMH M MOJOoCThio pra. CocTraB u
CBOWCTBAa HEKOTOPBIX MpErnapaToB TMTMEHUYECKOM, JeUeOHOW M JIEKOPATHUBHOMN
KOCMETHKH, TPAMOTHOE MX HCIIOJIb30BaHUE. XUMHUYECKHAE MPOLECCHI, JICKAIINE B
OCHOBE yX0/Ia 32 BOJIOCAMH, UX 3aBUBKH, YKJIAJIKU, OKPACKH; IPABWIIbHBIA YXOJ 32
BOJIOCAMH, TPAMOTHOE UCIIOJIb30BAHUE MTPENAPATOB JAJII OKPACKHU U YKIIAJIKH BOJIOC,
OpPUEHTHUPOBAHUE B UX MHOTOOOpa3uu.

J1e3010paHThl ¥ 030HOBBIN ILIUT» IJIAHETHI.

JymucTele BemiecTa B naphromMepun, KOCMETUKH, MOIOIIIUX CPEJICTBAX.

Odupnsie macna. Cocras.

Crnosxxablie 3gupsl. CocTa, CTpOEHHUE, TTOTYICHHE.

Ilpakmuxa

1. 3y4yenue coctaBa IeKOPATUBHON KOCMETHKH 110 3TUKETKAM.

2. Onpenenenue PH - cpeabl B MbIIaxX U MIAMITYHSIX.

3. M3BnedyeHue 23pupHBIX Macell U3 pacTUTEIRLHOTO MaTepuana. [lepednas
M$ITa, €JI0BOE MacJIO.

4. TlonmyueHue CIOXHBIX OS(UPOB U3 OPraHUYECKUX COCIUHEHUH.
OrtunMmeraHar (3anax poma). M300ytunitanar (GpyKTOBBIM 3amax).

Tema 11. Xumus — xo3s1iika JoMallIHel aNITeYKH

JlekapCcTBEHHBIE TIpenapaThl, UX BUIBI U HazHaueHHe. Kaxmoe IekapcTBo
— XUMUYECKAN PEAKTHUB.

Mmuororpanssii  woxn. Ilouemy #Hox Hago JAepkarb B IUIOTHO
3aKYIOPEHHOM CKIISIHKE. «3el€HKa» WM PacTBOp OpHJUIMAHTOBOTO 3€JIEHOTO.
HeoObiunbie cBOMCTBA OOBIYHOMN 3€TIEHKH.

AXTUBUPOBAHHBINA YTOJIb.

JlekapctBa ot mpocTyasl. Butamunel CamoenbHbIE JIEKapCTBA.

AcniipyH WM aneTWICATMUUIIOBas KUCJIOTa M €ero cBoicTBa. UYto
MOJIE3HEE: aCIUPUH WU yricapuH, HypodeH win udyrnpoden?

Ilepexnucy Bomopona u ruaponeputr. CBOMCTBA MEPEKUCH BOJIOPOAA.

Ilepmanranar kamvs, MapraHUOBOKUCIIBIMA KaJlud, OH JKE& —
«MapraHioBka». HeoObluHbIE CBOWMCTBA MapraHioBKH. Kakyr OMmacHOCTb
MOJKET NPEACTABIISITh MAPTaHIIOBKA.

Hyxna 51 B tomManiHeil antedyke OOpHasi KUCIOTA.

Crapsle nekapcTBa, Kak ¢ HOUIMH ITOCTYITUTb.

Bonpocs! k ceMuHapam:

1. Tlepmanranat kanus. Mctopust oTKpbITHs. DPU3HYECKHUE CBOICTBA.
OxkucnutensHble cBoiicTBa. [IpaBuia XpaHeHusi mnepMmaHaraHaTa Kajusl.
[Ipumenenne pacTBOopa TMepMaHTaHaTta Kaius B ObITYy, B MeauuuHe. Mepbl
NEpBOM TOMOIIM MpPU OTPABICHUM KOHUEHTPUPOBAHHBIM  PAacTBOPOM
NIEpMaHraHaTa Kajusl.

2. PactBOop OpuimanToBOro 3eneHoro. llepokcun Bojopona, uctopus
oTKpbITUA. [leprunpons. Ouzndyeckue, XUMAYECKUE CBOMCTBA. [IpuMeHeHune B
MEIUIMHE: KPOBOOCTaHABIMBAIOIIEE U IC3UHPHUIINPYIOIIEE CPEICTBO.



IIpakmuxka.
1. Ionmyuenue nogodopma.
2. JleficTBUE KUCTIOT Ha OpUJIJTUAHTOBBIN 3€JICHBIM.
3. lllenounoe paciienyieHue JIeBOMHUIIETHHA.
4. KayecTBeHHas peakilys Ha IEPOKCU]T BOJIOPOA.
5. OnpenenieHre BATAMUHOB B MpenapaTax NoJMBUTAMUHOB.

Tema 12. XuMusg B MeIuuHe

Ilepsvie wiazu xumuu 6 wmeduyune. llonsatue o ¢apmakoIoTuy,
MaTpOXUMHUH, XUMHOTepanuu. [lapanenbc — OCHOBOIOJOKHUK MEIULIUHCKON
xumun. Knaouit T'anen — ¢apmakornor. II. Dpaux — OCHOBOIOJIOXHUK
xumuorepanuu. [Ipodeccun: XxXumuk, OHOXUMHUK, ¢dapMalleBT, JaOOpaHT.
JlexapcTBeHHble  BemiecTBa. Kinaccu(ukaluu  JIEKapCTBEHHBIX  BEILECTB:
(dapmakonoruueckas, xumuueckass. ChIpp€ NI TMOJYYEHHS] HEOPraHUYECKHX,
OPTraHUYECKUX JIEKAPCTBEHHBIX BeHIECTB. DOpPMBI JIEKAPCTBEHHBIX MPENApATOB:
Ta0JIETKH, JIpaXke, CBEUH, IMYJIbCUH, CYCIIEH3UH, HACTONKHU U Ap.

Ilpakmuxa
1. O3nakomiieHHE ¢ popMamMu JIEKapCTBEHHBIX NIPENapaToB.
2. 3HaKOMCTBO € 00pa3lamMu JIEKapCTBEHHBIX CPECTB U OIBITHI C HUMHU.
3. DKCKypCHs B ME/IITyHKT.

Campwie npocmule u3 nexkapcme

Ilepmanranar kamusa. HWceropusa otkpeiThda. @Pusnyeckue CBOWCTBA.
OxucnutenpHble cBOicTBa. [IpMeHeHre pacTBOPOB IIEpMaHTraHaTa Kajus B ObITY,
B MmeauuuHe. IlpaBuna xpaHeHus. Mepbl mepBOM IMOMOIUM NPU OTPABICHUU
KOHILICHTPUPOBAHHBIM pAacTBOPOM IlepMaHranara kamus. llepoxcun Bomopona,
ucropuss OTkpeiTHs. llepruppons. ®dusnueckue, XUMHUYECKHE CBOWCTBA.
[IpuMeHeHne B MeIMIIMHE: KPOBOOCTAaHABIMBAIOIIEE M J€3MH(ULHpPYIOIIEe
cpenctBo. Moa: HCTOpUS OTKPBITHS, CTPOCHHUE, (PU3MUECKHE W XHUMHUYECKUE
CBOWCTBA, IPUMEHEHUE.

bopnass kucnora, OOpHBI COHUPT, aAHTUCENTUYECKAs AKTUBHOCTD.
OU3NOIOTHYECKUI PACTBOP.

JIanuc. HamarsipHsiii ciupT. ['ekcaruapar xinopuaa kasius. ['enraruapar
cynb(dara nuHKa.

AXTUBUPOBAHHBIN YTOJIb.

Ilpaxmuxka

1. TlpuroroBneHue pacTBopa XJOpUAA KalbLUs C 33JaHHOW MacCOBOM
TOJIEH.

2. «Kugkmii xameneon». Pa3znoxxkenwe mepokcuaa Bogopoga. H,O, —
OKHCIIUTENIb, BOCCTAHOBUTENb. PacTBOopeHHMe wuoma B BOAE, B CIHPTE.
Pacno3naBanue wuomuaos. OOeciBeUMBaHME pacTBOpa IE€pMaHraHaTa Kajus
AKTUBHPOBAHHBIM YIJIEM.

HAoosumeule éeujecmea



Anel. Knaccudukammsi sI0BUTHIX BEMIECTB. YTapHBIA Ta3: MPU3HAKU
otpasieHus. Oka3zanue rnepBor momouy. Ptyrs. TokcuunocTs mapoB prytu. Conun
PTYyTH: KOJOMENb, CyJeMa, IpUMEHEHUWE B MeauuuHe. Mpimbsik. CBuHEL.
CoenuHenusi xpoma. TOKCHYHOCTh OpraHWYecKux pactBopurenei. I[IpaBuna
XpaHEeHHsl sI0B B ObITY. Mepbl MepBOi MOMOIIUA MPH OTpaBiICHUU. XUMHUS U
MEIUIIMHA.

buozennvie 3nemenmot u ux coeounenHus

OO0t 0030p OMOIOTUYECKON POJIH IIEMEHTOB-OPTaHOTEHOB YTIIEPO/I.
Bonopoa. Kucnopoa. Azor. Cepa. @ochop.

buonornueckast pojib HEKOTOPBIX HEMETAIIOB, HE OTHOCSIIIUXCS K
opranorenam ®rop. Xiop. bpom. Mox. Kpemnnii. Ceren.

buonornuecku BaxHbIE HEOPTAHUYECKUE COCIMHEHUSI HEMETAILIIOB.

Kucnopoa. O3on. Boma. Munepansubie Boawl. [lepokcua Bomopona.
@epMEHTATUBHBIE CPEACTBA 3alIUTHl opranusma. CepoBomopon. AMMHAK.
[ukn MmoyeBMHOOOpa3zoBanus. MOHOOKCH]T a30Ta.

Hutpatel, Hutputsl. VYriekucnsli ra3. MOHOOKCHA yriepoza.
bydepubie cucrembl opranusma. ['mapokapOonaTHast OydepHas cucrema.
®docdarnas OydepHas cuctema. Mexanusm OydepHOro JAEHCTBHS CUCTEMBI.
B3anmocBs3b KpyroBOpOTOB OMOT€HHBIX AJIEMEHTOB.

buoneopzanuueckasn xumua u meouyuna

Heopranuyeckyto OMOXHUMUIO MOXKHO pacCMaTpUBaTh KaK MPUIIOKEHUE
MPUHIIUIIOB KOOPAUHAITMOHHON XMMUU METAJIOB K OMOJIOTMYECKUM TPOOIeMaM.
Mertamibl B OpraHu3Me 4ea0BeKa

buonornueckas poJib «METAIIOB KU3HID)

OO6muit 0630p ponu S-metauioB. Harpuii. Kanuii. Marauii. Kansiuii.
JlaHHBIE METaJIBI PACCMATPUBAIOTCS COTJIACHO TIJIaHa:

Conepxanue B 3eMHOU Kope. BaxkHelre npupoIHbIE COETUHEHUS.

Conepxanue u GpopMbl CyIIECTBOBAHUS B JKUBBIX opraHu3Max. buosnorunueckas
pOJIb.

[IpumeHeHune MeTasa u ero COEAUHEHUM B MEIUIIUHE.

TOKCMYHOCTH METajllIa U €r0 COCIMHEHUM.)

OoOmuii 0630p pomu d-meramios. XKenezo. Mapranen. KodansT. Menb.
[unak. MonubneH. JlanHble MeTauIbl paCCMaTPUBAIOTCSI COTJIACHO IJIaHA:

1 Conep:xanue B 3eMHOI KOpeE.

2. BaxxHeiiime npupoIHbIE COSTUHEHUSI.

3. Coneprxanue v popMbl CYIIECTBOBAHUS B )KMBBIX OpraHU3Max.
buonornueckas pos.

4. IIpuMeHeHne MeTaJljla U €r0 COCIMHEHUI B METULIMHE.

@uU3NOJIOTMYECKasi W MATOJOTHYECKass POJb HEKOTOPBIX 3JIEMEHTOB B
opranuszme. s-OneMeHThl. d-OnemeHTbl. KomiuiekcHble (KOOpPAMHALIMOHHBIE)
COCIMHEHMsI PA3JIMYHBIX DJJIEMEHTOB B OpraHu3Me. OJIEMEHTHI, OO0JIe3HHU,
JeKapcTBa. BUOJOTHYECKN aKTUBHBIE MOJIEKYJIbI.



Boga. AmuHOkuCIOTHL. AckopOuHOBasg Kuciaota. OpTOMONEKYJSpHAs
MeauuuHa. buonormyecku akTUBHBIE OJIUMromepsl  buosormyeckas posb
HEKOTOPBIX METAJUIOB, HE OTHOCSALIMXCS K «METAJLUIAM JKM3HW». AJIOMHUHUN.
Cepebpo. bapuii. Ptyts. CBuUHEL.

llpaxkmuxa.

TeMaTtnueckas BUKTOpHHA « XUMUS U METULIHAY.

Duzuyeckas Xumus u MEOUUYUHA

®uznonor — 370 GU3MKOXUMUK, UMEIOIINNA €TI0 C SBICHUSMHU KUBOTO
oprannszMa. U.M. CeuenoB JXKuBble OpraHu3mMbl MOTYT CYLIECTBOBATh JHUIIb
Oylaroapsi UX 3aMeydaTeNbHOM CIOCOOHOCTH KUHETUYECKH KOHTPOJIHUPOBATh
XUMHYECKUE PEAKIMU U TEM CaMbIM MOJABJISITh CTPEMIICHHE K JTOCTUKECHUIO
TepMoaMHaMHUYeCKnX paBHoBecuil. U.B. bepe3snn Xumuueckas TepMmoruHaMUKa
Y KUBbIC OPTaHU3Mbl TepMOAMHAMUKA U OPTAHU3MBI.

XuMuueckass U OHOXUMHUYECKas KHUHETUKa M Karanu3. DepMeHTbl —
OMOJIOrMYECKHE KaTaIM3aTOpbl. 3HaYEHHE PACTBOPOB Uil OMOJIOTUU U METUITVHBI.

Kucnorno-menounoe paBHoBecue u OydepHble CUCTEMBI OpraHu3Ma.

AMUHOKHCIIOTHBIE  OydepHble cucTembl. benkoBbie OydepHbie
cucteMbl. M3MeHeHHe KHUCIOTHO-IIEIOYHOTO PAaBHOBECHS MPHU Pa3IMYHBIX
3200JIEBAHUSAX.

Meouyunckue mamepuanvl

Heoprannueckne MeaWIMHCKAE MaTepuaibl. MeTauipl.  YTIIEPOIHBIC
Marepuanbl. MeXaHW3Mbl B3aUMOJACHCTBUS MEIUIIMHCKHX MaTEPHAIIOB C
OuoNorHYecKUMH cucteMamu. B3auMoseiicTBrs: Matepuan — KpoBb, MaTepuai —
TKaHb, MaTepUaj — KJIeTKa, MaTepraj — OMOIMOIUMEPHI.

HckyccTBeHHBIE OpraHbl. AMNMmapaThl «UMCKYCCTBEHHOE CEpAIIEC-JIETKOe»,
«HCKYCCTBEHHAsI TMOYKa». VICKyCCTBEHHOE CEpiIle 4YesIOBeKa C aBTOHOMHBIM
WCTOYHUKOM TTHTAHMSI.

Bomnpock! k cemunapam:

1. Vox: WCTOpHS OTKPBITHS, CTpPOCHHE, (DHM3MYECKHEe M XUMHUYECKHE
CBOWCTBA, IPUMEHEHUE.

2. bopHas kucnora, OOpHBIN CIUPT, AHTUCETITUYECKASI AKTUBHOCT.

3. ®usnonoruyeckuii pacteop. Jisimuc. HamatsipHblil civpr.

4. OypauunuH. AKTUBUPOBAHHBIN yroib. ['opununuky, miuacteipu. Mx
NpUMEHEHUE, CBOMCTBA, CIIOCOOBI XpaHEHHUS.

5. AcniupuH. [Ipumenenue, papMakoIOTHYECKOE AEHCTBUE HA OPTaHU3M.

6. Autubuoruku, kinaccudukanus. Jucoakrpuos.

/. ApoMaTtruecKue Macia 1 UX JICMCTBUE Ha OpraHu3M. ApoMarepanusi.

8. AcnupuH, (pu3nyecKrue CBOMCTBA, UCTOPUS TTOTYyUEHUSI.

9. AHTUOMOTHUKHU, UCTOPUS OTKPBITHSL.

10. Knaccudukarus ssH0OBUTHIX BEIIECTB.

11. Vrapnslii ra3: npuzHaku otpasieHus. OkazaHue nepBoi NOMOIIIH.

12. Prytb. TokcuuHoCTh napoB pTyTu. COMu PTYTU: KaJOMENb, CyJIEMa,



npuMeHeHue B MeauiHe. Maiibsk. CBunen. CoeuHeHHs XpoMa.

Ilpakmuxa

1. ViccnenoBanue NeKapCTBEHHBIX IMpenaparos.

2. JlenoBas urpa «Cnacute OosbHOro». JlemoBasi urpa CoOmpoBOXKAAETCS
MPOBEJICHUEM KAYECTBEHHOTO aHaJM3a pacTBOpa KOHKPETHOIO BEIIECTBA
XUMUYeCKUMU Metofamu. (BemecTBa: THocynn(har HaTpus, HOBOKAWH, JAKTaT
Kanblus, D-TiroK03a, MEeHBIN Kyropoc, OpoMuU/ Kanus, Cylbdar Maruus).

3. UccnenoBanne TOKCMYHOCTH OBITOBBIX BellecTB. OCTOPOKHO, MUILIEBHIE
nob6asku! Mx nelicTBue Ha OpraHU3M.

4. Pemenue 3amay mno oOmEH XUMUU C MEIUKO-OHMOJIOTrHYECKOM
HaIPaBJIEHHOCTHIO.

5. Konkypc (koiMuecTBEHHBIN) 4YMciia pemieHHbIX 3anad. CocTaBlieHHE
COOPHMKOB 3aa4 y4Jaluxcs 1no teme (¢ pemeHussMu). CocTaBieHUE TBOPUYECKUX
pacCUYETHBIX 337124 [0 Pa3IUYHBIM TEMaM.

Tema 13. BbinoiHeHHE TPOEKTOB
Teopus. [lonstue npoexra. THIIBI TPOSKTOB, OCHOBHBIE ATAIBI BHITTOTHEHUS
npoekTa. Kputepun orieHWBaHMS BBITIOJHEHUS W 3aIUTHI TIpoekToB. Co3gaHue
MIPOEKTA OCYIIECTBIISICTCS IO CIIEAYIOIINM TaIaMm:

Omnpenenenne npooIeMbl;

AxTyanuszanus Tem;

Br160op 00bekTa n3yueHus;

ITocTaHoBKa 11eJIM 1 3a/1a4;

[Ton6op maTepuana;

Br100op METO10B UCCIIEI0BAHMS;

[TpoBeneHne SKCIEPUMEHTANTBHON PAOOTHI;
Odopmnenue padoThI;

3amuTa nNpoeKTa, MpeacTaBIeHUE Pe3yIbTaTOB.

llpaxmuxka
BrinosHeHre MPOEKTOB C MCMOIb30BaHUEM KOMITBIOTEPHBIX TEXHOJIOTHMA.
3ammTa npoeKTOB.

3. @opMBbI KOHTPOJISl M ATTECTANNH 00yYaIOIIMXCS

JIist oTCreXuBaHUS PE3yJTbTATUBHOCTH OOpPa30BaATEIBHOTO TpOIEcca IO
nporpaMMe «XUMHsSI B JKU3HM 4YEJIOBEKA» HCIOJNB3YIOTCS CIEAYIOIUe BUJIbI
KOHTPOJIS:

- IpeABAPUTENIbHBINA KOHTPOJIb (IPOBEpKA 3HAHUM ydalllMXCsl HA HAYaJIbHOM dTare
ocBoeHus [IporpamMmsl) — BXOJHOE TECTUPOBAHUE;

- TEKYLMI KOHTPOJIb (B TEUEHHUE BCETO CPOKA PEATU3ALUU IPOrPaMMBbl);

- UTOTOBBIM KOHTPOJIb (3aKJIFOUHUTENIbHAS MPOBEPKA 3HAHNUN, YMEHUI, HABBIKOB 110



uroram peanusanuu [Iporpammer).
DopMbI aTTECTALMM
- caMocCTosTeNbHas padoTa;
- TECTUPOBAHUE;
- TBOPYECKHUE OTYETHIL;
- Y4aCTHE B TBOPUYECKUX KOHKYpCaxX U MPEIMETHOMN OJIMMITAAJIE 10 XUMUH,
- IPE3CHTALNS U 3a1I1TA ITPOEKTA.

Texkymuilt KOHTPOJIb:

dopmamMu KOHTPOJII yCBOEHHUS yaeOHOro Matepuaiia [IporpaMmsl sSBIISIFOTCS
OTYETHl IO MPAKTHYSCKHUM padoTaM, TBOPYECKHE pPaOOTHI, BBICTYIUICHHS Ha
CEMHMHApax, CO3JIaHUE MPE3CHTAIMHU 110 TeMe U T. 1. OOydJaromuecs: BBITTOIHSIIOT
3aJaHUsl B WHIMBUIyaJbHOM TEMIIe, COTpyAHUYAs C IeaaroroM. BbIMmoJiHEHHE
MIPOEKTOB CO3/Ia€T CUTYAIlUIO, MO3BOJISIONIYIO pPEaii30BaTh TBOPYECKHUE CHIIBL,
o0ecrneynTh BBIPAOOTKY JMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO
CTUJISL JIeATENIbHOCTH. BKitoueHue oO0ydarolmuxcs B pPEaJbHYI0 TBOPYECKYIO
NEATEIbHOCTh, MPUBJIEKAIOUTYI0O HOBU3HOU U HEOOBIYHOCTHIO SIBISIETCS] CTUMYJIOM
pa3BUTHs  IIO3HABaTelabHOro  HMHTepeca.  OJHOBPEMEHHO  Pa3BUBAIOTCA
CITIOCOOHOCTH BBISBIIATH MPOOJIEMBI U pa3peliaTh BOZHUKAIOIINE MPOTHUBOPCUHS.

Ilo oxoHuyaHnum KEDKI[Oﬁ TCMbI IIPOBOOUTCA HTOIOBOC 3aHATHC B BHIC
TEMATHUYCCKOI0 TCCTUPOBAHMUS.

HNTorosasi arrecraums rpeaycMaTPUBAET BIMOJHEHUE UHANBUYIHHOTO
IIPOEKTA.

4. OpraHu3alnuoOHHO-NeIaroruyecKme ycjaoBusi
peanu3auuu [Iporpammel.

4.1. YueOHo-MeTOoauYeckoe oOecneyenue IIporpammbl

MeTtoauka o0ydeHHS 110 TIporpaMMe « XUMHUS B )KU3HH YEJIOBEKa» COCTOHT
13 COYCTAHMS JICKIIMOHHOTO M3JI0KCHHS TCOPETHUSCKOT0 MaTepralia ¢ HarJIsJHbIM
MOKa30M HWILTIOCTPHPYIOIIEr0 MaTepuana W MPUEMOB PEHICHUS MPAKTHUYCSCKHUX
3amady.  OOywarommecs — 3aKpeIUSIFOT — TOJIyYCHHBIE ~ 3HAHUSA  IyTEM
CaMOCTOSITCIIGHOTO ~ BBINMTOJIHGHUST  NPAaKTHYeCKHX  pador. s  pa3BuTHs
TBOPYECKOTO XUMHUYECKOTO MBIIIUICHUS U HABBIKOB aHAJTMTUICCKON JCATCIIEHOCTH
IeIaror MPOBOJAMT CEMHUHApPBI, 3aHATHS II0 MPE3CHTAllMM TBOPUYECKHX U
NPAaKTHYECKUX pabO0T, MO3TOBBIC ITYPMbI, HHTEIUICKTYaIbHbIC UTPBI.

4.2. MaTtepua/ibHO-TexHH4YecKoe obecnedeHue IIporpammbl
[Tpu peanuzaiuu nporpaMmsl UCnob3yeTcst ooopynoanue Llentpa «Touka
pocTay.

B conepxanun OpraHu3allMOHHbIE YCJIOBUS, IO3BOJISIIOIIME PEaIn30BaTh



CoJiep)KaHue JOTMOJHUTEIBHON 00pa30oBaTENbHON MPOrpaMMbl «XHUMHS B
YKU3HH YEJI0BEKa» MPEIIONIAra0T HAJIMIHE:
- MOMEILEHUS, YKOMIUIEKTOBAHHOTO CTaHJAPTHBIM Y4YEOHBIM O0OpYIOBaHUEM U
MeOenbplo (0CKa, MapThl, CTYJbs, MIKA(BI, 3IEKTPOOOECIEUYECHUE, BBITSHKHON
mKkad, pakoBUHA ¢ XOJIOJIHOM BOJIOIIPOBOTHON BOJION).
- HeOOXOIUMBIX JJIsl SKCIIEPUMEHTOB 000PYOBaHUS U PEaKTHBOB.
-MyJIETUMeTUHHOTO 00opynoBanust (MDY, HOyTOyKH)

- lunaktuyeckoe  oOecreueHWe  MOPEAnojiaraeT  HallMyue  TEKCTOB
Pa3sHOYPOBHEBBIX 3aJaHUM, TEMAaTUYECKUX TECTOB MO KAXIOMY pas3leiay TEMBbl,
WHCTPYKUMK 11 BBITIOJHEHUS TMPAKTHYECKUX padoT, TaOJUIBI XUMHUYECKHX
anementoB JI.MI. MenneneeBa, TaOaUIlbI PAaCTBOPUMOCTH OCHOBAHUM, KHUCIIOT,
COJICH.

4.3. KaapoBoe odecnieuenue [IporpaMmmel.

Ilenaror, peanusyrommi IIporpaMMmy JOJDKEH MMETH BBICHIEE WIM CPEIIHEE
npogeccuoHaabHOE 00pa30BaHUE B COOTBETCTBYIOIIEM HAIIPaBJICHUHU U JJAOOPaHT,
o0ecreynBaroINii €€ MPaKTUIECKYIO YacThb.
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