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IlosicHuTe IbLHAA 3aIMCKA

JononuutenbHas o001eoOpa3oBaTenbHas oOIepa3BUBaioas mporpamMmma (Jasiee
JOOII) «Xumus B ®KU3HU YEIOBEKa» UMEET €CTECTBEHHOHAYYHYIO HAITPaBICHHOCTb.
JHOOII «XuMus B ’KU3HU 4Ye€JIOBEKa» pa3paboTaHa Ha OCHOBE CJIEAYIOIIUX HOPMATHBHO-
NpaBOBBIX JOKyMeHTOB: @enepanbubiii 3akoH «0O0 oOpazoBanuun B Poccuiickoit
@enepaunn» oT  29.12.2012  Ne273-O3,KoHuenuust pa3BUTHS AOMNOIHUTEIBHOIO
oOpaszoBaHus neteil (yTBepxkieHa pacnopsbkenueMm [lpaButensctBa PO ot 04.09.2014
Nel726-p), Can-Ilun K yCTpPOIMCTBY, COJEpXKAHUIO U OpPraHU3alUU ACATEIbHOCTU
00pa3oBaTeNbHbIX OpraHU3aluid JIONOJHUTEIBHOIO 00pa3oBaHUsA JAeTel (YTBEPKACHO
IIOCTAHOBJICHHEM [ TTaBHOTO rocynapcTBeHHOro caHutapHoro Bpada P® ot 04.07.2014
Ne4l), Tlopsimok opraHu3allud U OCYIIECTBICHHUS OOpa30BaTENbHOU JESTEIBHOCTH IO
JOTIOJIHUTENBHBIM ~ 00II€00pa3oBaTelbHbIM  IporpamMmaM  (YTBEPXKAEH  MPUKA30M
MunucrepctBa oOpa3zoBanus W Hayku PD ot 29.08.2013 Nel008), Metoauyeckue
PEKOMEHIallMU 0 TMPOEKTUPOBAHUIO JOMOJIHUTENbHBIX O0IEpa3BUBAIOIINX MPOTpaMM
(Bxirouass pasHoypoBHeBble mporpammsbl) (IIpunokenwe k mnuceMmy JlemapramenTa
roCy/1lapCTBEHHON MOJMTUKH B cepe BOCIUTAHUS JleTell U MoJjonexu MuHucTepcTBa
obpazoBanus U Hayku P® ot 18.11.2015 Ne(09-3242. [lonoxxkeHue O JIOMOTHUTEIHHOMN
obmeoOpazoBarenbHo  mporpamme  MBOY  «UepHopeuenckas COIII  Ne2  wum.
B.JI.Cononuenko» (yTBEpKIAEHO MpuKa3zoM aupekTopa mkoyabl oT 30.12.2019r. Ne385).
HononHutenbHas oOuieoOpa3zoBarenbHas o0OIIepa3BUBarolias MporpaMma «XuMHUS B
KU3HM YEJIOBEKa» OpPHEHTHPOBAHA HAa pa3BUTUE I[103HABATEIBHOW AaKTUBHOCTH,
CaMOCTOSTENIbHOCTH, JI0003HATEIbHOCTH, HAa JOINOJHEHUE U YriayOJeHue IIKOJbHON
porpaMmbl MO XUMHH, (POPMHUPOBAHUIO HHTEpEca K HAyYHO-HCCIIEI0BATEIbCKON
NEeATENBHOCTH.

HoBu3Ha 10NMOJHUTEIBLHONH 001I€00pa3oBaTe/IbHOM NMPOrpaMmMbl «XUMHSI B KU3HU
YEJIOBEKa» 3aKJII0YAeTCs B TOM, YTO KPOME ONpEIEIEHHBIX 3HAHUN U YMEHHUN ydaluecs
IPOBOJAST OOJBIIYIO U HApPaBICHHYIO pabOTy M0 HAKOIUICHUIO U PACIIMPEHUIO 3HAHUH O
OPUMEHEHUN XHMHYECKUX BEIIECTB B IOBCEJHEBHOM XHM3HU. B mporpamme Kkpome
TPaJAMIIMOHHBIX ~ METOAOB u  (opM  oOpraHu3anuyd  3aHITHH,  HUCIOJIB3YIOTCS
nH()OpMAITMOHHO-KOMMYHUKaTUBHBIE — TexHosoruu. [Ipumenenne WKT mo3Bosser
3HAUUTEIBHO PACIIUPUTh BO3MOKHOCTU MpEAbSIBICHUS y4yeOHOM HHpOpMaLNH,
MO3BOJISIET YCUIIUTh MOTHBAIUIO 00YYaIOLIUXCSl.
AKTYaJIbHOCTh NPpPOrpamMMmbl. XUMHUSL - 3TO HayKa O BEIIECTBaX, MX CBOWCTBaX H
npeBpaiieHusx. Ponb  XUMHM B OKM3HM  YEJOBEKa  OrpoMHa.  XHMHYECKas
POMBIIIVICHHOCTh B HACTOSIIIEE BpEMsl pa3BUBAETCS ToOpas3go ObicTpee, 4yem Jrodas
apyras, U B HauOOJIbIIEH CTENEHU OIpeAeNsseT HAay4YHO - TEXHUYECKHH Mporpecc.
CoBpeMEHHOMY YeJIOBEKY MPOCTO HEOOXOIMMO 3HAaTh W MPABUIBHO UCIOJIb30BATh
JOCTHXKEHUSI COBPEMEHHON XUMHH U T€X BEUIECTB, KOTOPBIE UCTIOIB3YIOTCS B OBITY.
3HaHUs, TOJlydaeMble B IIKOJE MO XHMMHH, BO3MOXHO U HEOOXOJUMO TPaMOTHO
OPUMEHSATh U B MOBCEAHEBHOM >ku3HU. [lo3HaBasi oCHOBOMOJAraroNIMe 3aKOHbl XUMUH,
oOy4Jaroniyecs: 3HaKOMATCSI ¢ COCTABOM U CBOMCTBAMU Pa3JIMYHBIX XUMHUYECKUX BELIECTB,
KaK €CTECTBEHHBIM 0Opa30oM MPHUCYTCTBYIOIIME B YEJIOBEYECKOM OpPraHU3Me, TaKk U Mpu



HE3aBHCUMOM BHEIIHEM Bo3jaeicTBUU. IIIKOIBHUKHM y3HAIOT, KAK UMEHHO 3TU BEILIECTBA
BJIMSIIOT HA MPOLECCHI KU3HEACSITEIbHOCTH OpraHu3Ma U Ha caMmy >KU3Hb YEJIOBEKa - 4TO
MOJIE3HO U B KAKUX KOJIMYECTBAX, & YTO MOKET OKa3bIBaTh OTPUIIATEILHOE BIUSHHUE.

JlonmomauTenpHAs oOpa3oBaTeabHas 00Iepa3BUBAIONIAS IPOrpaMMa « XUMHSI B KU3HH
YeJIOBEKa» 3HAKOMUT OOYYarOMMXCS C KOMIUIEKCHBIMHA TIpo0JeMaMu M 3a7adaMu,
TPEOYIOIMMUMH CUHTE3a 3HAHUW 1O psALy TpeaMeToB ((pu3nka, OMOJIOTHS, 3KOJOTHSI,
reorpadusi, UCTOpHUs).

DKOJIOTMUECKUI acCIeKT: aHalu3 M3MEHEHHMH B OKpYXalollleld cpele U OpraHu3aius
CBOETO BIUSHUA Ha CUTYaIUI0, HOPMUPOBaHHUE OEPEKHOTO OTHOIIECHHUS K MPUPO/IE.

du3nyeckuii acrekT: u3ydeHue (PU3NYecKux CBOWCTB BEIECTB, PU3MUECKHE METOJbI
aHanu3a BelecTsa. Mlcroprueckuil acekT: HCTOPUUYECKHE CBEACHUS O BIMSHUM XUMHUH HA
KU3Hb YEJIOBEKA.

buonornyeckuii acrekT: U3y4eHHe XUMUYECKOTO COCTaBa OOBEKTOB KUBOW MTPUPOIBI.

Nudopmatuka — mnouck wuHbopmarmu B HWHTepHeTe, cozmanue u odopmiieHHE
npe3eHTalui, paboTa B TEKCTOBBIX U TAOJMYHBIX PEAAKTOPAX.

Conepxxanue [IporpamMmbl 3HAKOMUT OOYYAIOMIMXCS C XapaKTEPUCTUKOW BEIECTB,
OKPYXaIOIIUX HAc B OBITY: BOJA, TOBApPEHHAs COJIb, C BEIIECTBAMH, U3 KOTOPBIX CHEIIaHbI
nocyJa, CIWYKHM, KapaHJaiii, Oymara, CTpPOUTEIbHBIE MaTepuaibl, aBTOMOOWJIbHAsS
TEeXHUKa, JekapcTBa. Takue TeMbl Kak: «Bomay», «lloBapeHHas comby», «CHUYKN»,
«bymara» garoT BO3MOXHOCTh aKTyaJlU3allii YKOJIOTHUECKUX 3HAHUN 00y4JaroImmuxcs.

[IpakTuueckue 3aHATHS CHOCOOCTBYIOT (DOPMHUPOBAHUIO CHEIUATBHBIX YMEHHUU U
HABBIKOB PabOTHI C BEIIECTBAMHU U 00OPYIO0BAHUEM.

[IpoekTHbie pPabOTHI, TeMaTHKa KOTOPBIX MpuUBOAUTCS B IIporpamme, mNO3BOMAT
chopMUpoOBaTh Yy OOYUYaIOIIUXCS YMEHHE CaMOCTOSITEIBLHO IPHOOpETaTh W IPUMEHSTH
3HAHMS, a TAKKE PA3BUBAIOT UX TBOPUECKHE CIIOCOOHOCTH.

AxTtyanbHOCTh [Iporpammbl 0o0yclioBiieHAa TE€M, YTO B Y4E€OHOM IUIaHE IO TMPEAMETY
«XuMHsD» OTBEJICHO Bcero 2 yaca B Hejenro B 8 1 9 knaccax u 1 gac B 10 u 11 kmaccax,
YTO JAa€T BO3MOXKHOCTH C(HOPMHUPOBATH Yy OOYUYAIOIIMXCS TOJBKO Oa30BbIE€ 3HAHUS IO
npeamety. B Toxxe Bpemst Bo3pact 13-16 neT gBisieTcsi BAXKHBIM 711 TPOPECCUOHAIBHOTO
caMoornpeaeeHus: o0ydaronuxcsi. Bo3MOXXKHO, YTO MPOCHYBIIUNCS WHTEPEC K XUMHUHU
MOXET BJIMATH Ha BIOOp OynyIiei mpodeccuu.

[Iporpamma HampaBjeHa Ha JUYHOCTHO-OPUEHTHPOBaHHOE 0OyueHue. Ponp memarora
COCTOUT B TOM, YTOOBI CO3/IaTh KaXKIOMy OOydYarolemycsl BCe YCJIOBHUs, NJisi Hanbojee
MOJTHOTO PACKPBITUS W peanu3aiuu ero crnocodHoctedd. Co3aaTh TaKWe CHUTyalluud C
UCIIOJIb30BaHUEM PA3JIUYHBIX METOJOB OOYUYEHHMS, MPU KOTOPHIX KaXKIbId 0Oydaromuiics
npuiaraeT COOCTBEHHBIE TBOPUECKHUE YCUJIMS U UHTEIUICKTYaJIbHbIE CIIOCOOHOCTH TIPHU
pelIeHUH MOCTABICHHBIX 3a/a4.

[Tporpamma «XuMusl B ’KU3HHU YEJIOBEKa» CO3/IaHa C IeJIbI0 (POPMUPOBAHMS HHTEpPECA K
XUMUH, pacUIUpeHus Kpyrosopa oodyyarommxcs. OHa OpUEHTHpPOBaHA Ha OOY4YarOITUXCS
13-15 ner, TO ecTh Takoro BO3pacTa, KOrja pedsitaM CTaHOBUTCA HMHTEPECEH MHP,
KOTOPBIM UX OKPY>KA€T U TO, YTO OHU HE MOTYT OOBSICHUTD, & CIICHIUAILHBIX 3HAHUU ele
He xBaTaeT. OOy4Jaromuecs ¢ poXKICHUSI OKPY>KEHBI Pa3IMYHBIMU BEIIECTBAMU U JOJIXKHBI
yMeTh oOpamatbcss ¢ HUMH. OCHOBHBIM YCJIOBUEM 3aUMCIICHUS JeTed g OO0ydeHus
SBJISIETCS ~ MX  3aMHTEPECOBAHHOCTH M JIOOPOBOJIBHOE  JKEJIaHWE  3aHUMAThCS
€CTECTBEHHOHAYYHOU JIeSITEILHOCTHIO.

Ileoazozuueckasn yenecooopaznocme npozpammol



[legaroruyeckas 1eaecooOpa3HOCTh MPOTPaMMBI 3aKII0YAETCS B TOM, YTO B MpoOIlecce
oOy4eHHs CO3/Ial0TCs yCIOBUS K (DOPMHUPOBAHUIO Yy OOYYAFOIINXCS IE€I0CTHON KapTUHBI
MHpa, BOCHHUTAHHWIO JIOJACH TBOPUYECKHMX W KOHCTPYKTUBHO MBICIISIIIIAX, TOTOBBIX K
PEIICHUIO HeCTaHJAPTHRIX JKU3HEHHBIX 3a/1a4d. Ha 3aHaTHsIX 110 IporpamMme hOpMHUPYIOTCS
yMeHUsT 0€301acHOTO OOpaIlleHusT C BEIIeCTBAMH, HCIOJb3YeMBIMA B TIOBCETHEBHOU
AKU3HU, 3aKJIAJbIBAIOTCS HOPMBI 3JJOPOBOr0 00pasa >KM3HHU. 3HAKOMCTBO OOYYarOIIUXCs C
XUMHYECKUMH BEIIECTBAMH, W3 KOTOPBIX COCTOUT OKPYXKAIOUIUH MHpP, TO3BOJSET
PacKphITh BaKHEHINME B3aMMOCBS3U YEJIOBEKAa W PA3IMUYHBIX BEIICCTB B CpPEIE €ro
oOuTaHus. DTO  TO3BOJIAET peOCHKY MPUOOPECTH 3HAHWS M YMEHUS, KOTOpHIE OH B
TaJIbHEHIIIEM MOJKET HMCIIOJIh30BaTh KaK B Mpoliecce 0Oy4eHHsI B Pa3HBIX AWCIMIUIMHAX,
TaK ¥ B TIOBCETHEBHOM JKU3HU JJIS PEIICHUS] KOHKPETHBIX 3a]1a4.

[IporpaMmMa o0ecrieunBaeT pa3BUTHE YMEHUH B HAydyHO - TIPAKTHYECKOH U
MCCIICZIOBATENLCKOM nesTenpbHOCTH. Co3/MaeT yCNOBHUS sl TIOJHOIIGHHOTO Pa3BUTHS
TBOPUYECKUX CIOCOOHOCTEW Ka)J0ro OOydaromIerocs, yKpeIuieHHe MHTepeca K 3aHSATUSIM
0 XMMHUHU.

[Iporpamma «XuMHsI B JKM3HU YEJOBEKa» CBSi3aHA C BO3PACTHBIMU OCOOCHHOCTSMHU
oOydJaronuxcsi TaHHOTO BO3pacTa: JII0003HATENLHOCTh, HAOIIOJATEIBHOCTh, UHTEPEC K
XUMUYECKUM TMpoIeccaM; >KeJaHueM paboTatb C J1abOpaTOpHBIM 000PYIOBaHUEM;
OBICTPOE OBJIAJICHUE YMEHUSIMU U HABBIKAMU.

Kypc HOCcUT pa3BHUBaIOIIy1O, IE€SITEILHOCTHYIO U MPAKTUYECKYIO HAIIPABICHHOCTD.

OTiIMYNTENbHOM O0COOCHHOCTBIO JAHHOW IPOrpaMMBbl  3aKJIIOYAETCs B TOM, 4YTO
IporpaMma CyIIECTBEHHO JOMOJHSIET 00beM MIKOJBbHOW MporpaMmsl mo xumuu. Kpome
TEOPETUYECKOI0 Kypca IpPeayCMaTpPUBACTCS 3HAYUTEIBHOE KOJMYECTBO MPAKTHYECKUX
paboT, IaBHas IieJib KOTOPbIX —  Pa3BUTHE NPAKTUUECKUX YMEHHH | HABBIKOB
CaMOCTOSTENIbHOM, IKCIIEPUMEHTAIBHOM M UCCIIEI0BATEIbCKON NEATEIbHOCTH YUaAIUXCS.
PebsAta Haywarcsi CTaBUTh MPOCTEHIINE OMBITHL, padOTaTh C pEaKTHUBaMH, IUIAHHUPOBATH
CaMOCTOSTENIbHYIO PabO0Ty HaJl BBIOpAHHOW TEMOU, 0POPMIISITh MPAKTUUECKUE PAOOTHI.

OOyueHue Mo AaHHOW MporpaMMe OCYUIECTBISETCS B (opMe MNPAKTHUECKUX padoT,
AKCKYpCHUH, a TaK)Ke MpeaycMaTpuBaeTCa UHIMBHIyalbHas paboTa ¢ 0JlapeHHBIMU I€TbMU
Y TIOATOTOBKA 00YYaIOIMXCs K HAYYHBIM KOH(DEpEeHUMAM U IPEAMETHBIM OJTUMIIUATAM.

Aodpecam npozpammot

[Iporpamma paccuMTaHa Ha JAETEN CPEIHETO IIKOJIBHOTO BO3pacta. /[aHHBIA BO3pacT
ABJISIETCSl TEPUOJOM OTPOYECTBA, BAKHEWIIME cHeUu(PUUECKHe YepThl KOTOPOIro
NPOSBIISIIOTCS. B CTPEMJICHMHM K OOIIEHUIO CO CBEPCTHHKAMHU, IMOSBJICHUU B TMOBEICHUU
NPU3HAKOB, CBHJIETEIbCTBYIOUIUX O JKEJIAHUU YTBEPAUTH CBOI CaMOCTOSITENBHOCTD,
HE3aBUCHMOCTb.

CrpemieHue NoJIpOCTKOB OBJIAJIETh PA3IMYHBIMU YMEHUSMU CIIOCOOCTBYET Pa3BUTHUIO
YyBCTBa COOCTBEHHOW YMENOCTH, KOMIIETEHTHOCTH U MOJHOLICHHOCTH.

1ot (S04 () XapaKTepU3yeTCs CTaHOBJICHHEM n30UpaTeIbHOCTH,
LEJICHANPABICHHOCTH  BOCHPHSATHS, YCTOMYMBOIO  IPOU3BOJIBHOTO BHUMAHUA U
Jorudeckoi mamstu. B 3To BpeMs akTuBHO (opMHUpyeTcsi aOCTpaKTHOE, TEOPETUUECKOe
MBIIUIEHWE, YCWIMBAIOTCS WHIMBUIYAIbHBIE pA3JIMYus, CBSI3aHHBIE C Pa3BUTHUEM
CaMOCTOSTENIbHOIO MBIIUIEHUS. €T CTaHOBJIIEHHE HOBOIO YpPOBHS CaMOCO3HAaHUA,
KOTOPBIN BBIPAXKACTCS B CTPEMJICHUH MOHITH ¢e0s, CBOM BO3MOXKHOCTHU, CBO€ CXOJCTBO C
APYTUMHU JETbMH U CBOXO HEMOBTOPUMOCT.



[Tporpamma «Xumus B )KHU3HH YEJIOBEKa» CO3/[aHa C IeJIbI0 ()OpMHUPOBAHUS UHTEPECA K
XUMUH, pacHIupeHusi Kpyrozopa oOydarommxcsa. OHa OpUEHTUPOBaHA HAa OOYYAFOIIUXCS
13-16 mer, TO ecTh TakKoro BoO3pacTa, Korja pedsTaM CTaHOBUTCS HHTEPECEH MHUD,
KOTOPBIA X OKPY)KaeT M TO, YTO OHU HE MOTYT OOBSICHUTH, a CIICUATIbHBIX 3HAHHUNA €IIIe
He xBaraeT. O0ydaromuecs ¢ pOXKJICHUS OKPYKEHbI Pa3IMUYHBIMU BEIIECTBAMU U JIOJKHBI
yMETh 00pamiaTbcs ¢ HUMU

Bo3spact nereit, yaactByromnux B mporpamme 13-16 er.

DopMUPYIOTCS OHOBO3PACTHBIE WM PA3HOBO3PACTHBIC TPYIIIBI, YUCICHHOCTHIO OT
15 no 20 genoBexk.

Habop ydamuxcsi B TpPYIITy OCYIIECTBISETCS HAa OCHOBE CBOOOIHOTO BBIOOpA
JIETHMU U UX POJUTEISIMU (3aKOHHBIMU TIPEACTABUTEISIMU), 0€3 0TOOpa M MPeIbsIBICHUS
TpeOOBaHMI K HATMYHIO CTICIIUATHHBIX 3HAHUH y peOCHKa.

Cpok peanuzayuu npozpammsl u 00bEm YUeOHBIX 4ACO8:

[Iporpamma paccuntana Ha 1 ron o0ydenusi. 144 gaca, 2 paza B Hezielto 1o 2 yaca.
Dopmol 00yueHu::

OOyueHue 1O TporpaMMme OCYIIECTBISAETCS B OYHOM (QopMe, HO TaKxke
IPUMEHSIOTCS] U JUCTAHIUMOHHbIE TEXHOJIOTUH O0yUCHHUS.

J{UCTAHUMOHHOE 00y4eHHe MPUMEHSETCA C IEIbI0 MHIAUBUIYATLHOIO OOy4eHUSs
y4aluxcs, MPOIMYCTUBIINX 3aHATHS MO OOJIE3HW, WIM APYTMM IPUYMHAM, a TakKXe B
YCJIOBUSX OTPAHUUYUTEIIBHBIX MEPOTIPUSITUH.

JlucTaHIMOHHOE OO0Y4YEeHHE OCYIIECTBISAETCS C IPUMEHEHUEM CEpPBUCOB CETH
WNutepHer:
® 3JIEKTPOHHAs MOYTa;
e Cucrema Moodle (MoxynpHas 00BEKTHO-OPHECHTUPOBAHHAS JTMHAMUYECKast
yueOHas cpefa);
e utargopma Zoom;
e cepBuchl Google: TOKyMEHTHI, IPE3CHTAINH, TaOIHIIbI, (POPMBI, CAalTHI;
® IpyTue MOUCKOBbIE, NH(OPMALIMOHHBIE U UHTEPAKTUBHBIE CEPBUCHI.

B nmpouecce  oOydeHuss ~ ucmosb3yeTcss — Takue GOpMbl  3aHITHUN Kak:
KOMOMHHPOBAHHOE, MPAKTUYECKOE, Oeceia, OMbIThI, SKCIIEPUMEHTBI, IKCKYPCHUU.
B nmanHOi mporpamme OTAaeTCs NPEANOYTEeHHE TakuM popMaM, MeToJaM
oOy4eHHUs1, KOTOpbIE:
® CTUMYJIMPYIOT OOYYaromMXCsi K IOCTOSHHOMY IIOTOJHEHUIO 3HaHUU (Oecensl,
BUKTOPHHBI, OJMMITHA]IBI U T.11.);
¢ CIIOCOOCTBYIOT Pa3BUTHIO TBOPUECKOTO MBILIUICHUS, METObl, O0EeCIeunBaronne
(opMupoBaHHE UWHTEIUICKTYaJbHBIX YMEHHUH: aHaJU3, CUHTE3, CpPaBHEHUE,
YCTaHOBJICHHE HPUYMHHO-CIIEICTBEHHBIX CBS3€H, a TaKXe TpPaJIULHOHHBIE
METO/IbI — Oecesia, HaOIIOICHUSI, OTIBIT, IKCIIEPUMEHT, MPAKTUYECKUE pabOTHI;
¢00€CIEUNBAIOT  PA3BUTUE  HUCCIEAOBATENLCKUX  HABBIKOB, YMEHHUW; OCHOB
OPOEKTHOTO MBILIUIEHUST OOydarommxcs (MPOEKTHbIE padOThl, MPOOIEMHBIN
MOJIXO0J1 K U3yUYEHUIO OTJEIbHBIX SIBICHUN).
Ha 3aHATHSAX IPUMEHSIOTCS 310pOBbecOeperawuue TeXH0JA0TuM:
® yepelOBaHUE  PA3JIMYHBIX METOJAOB OOYy4YeHHUS: CJIOBECHBIM, HArJsIHBIH,
ayJMOBHU3yalbHBIN, HHANBHUIyaJIbHAS, TPYNIIOBas padoTa u Ap.;



e OpraHu3alys IEPEPHIBOB Yepe3 KaKble 45 MUHYT C IPOBETPUBAHUEM KaOMHETA;
® [IPOBEICHUE (PU3KYJIBTMUHYTOK.

Peosicum 3anamuii:

3aHsATHS TIPOBOAATCS 2 pa3a B HEJENIo 1o 2 akajeMUuyeckux Jaca (2 3aHsaTus 1mo 45
MUHYT ¢ 10 MUHYTHBIM TIEPEPHIBOM).

Pexxum opranuzanuu 3aHATHN M0 JaHHOHN TOMOJHUTEIBHON 00111e00pa3oBaTeIbHOM
porpamMMme OTNpEeNesIeTCs KaIeHIapHbIM y4eOHOM TpaikoM U COOTBETCTBYET HOpMaM,
yTBepkIeHHBIM «CaHlluH K yCTpOMCTBY, CONAEPKaHUIO W OPTraHU3aIN PeKUMa PabOThI

00pa3oBaTENbHBIX OpraHu3aluid JOMOJHUTENBHOTO oOpa3oBanus aetei» (Caullun
2.4.43172 -14).

HEJDb U 3AJAYU ITPOT'PAMMBI

Hear mnporpammbi: DopmupoBaHue y oOydaromuxcs TriIyOOKOr0 W yCTOMYHMBOTO
MHTEpeca K MUPY BEIIECTB U XMMHUUYECKHUX MPEBpaIleHui, MpuoOpeTeHne He0OXO0IMMBIX
PAKTUYECKUX, UCCIICIOBATEIBCKAX YMEHUI M HABBIKOB IS MPOBEIACHUS 1a00paTOPHBIX
paboT, 6e30macHOro 0OpAIleHHS C BEIIeCTBaMHU B IIOBCETHEBHOM KU3HHU.

3amaun:

Obpazosamenvhvle:

o VIIyOJaTh M PacIIMPATh 3HAHUS OOYYaIOUMIUXCS M0 HEOPTaHHMYECKOW U
OPTraHUYECKOW XUMUU;

o chopMUpoOBaTh YMEHHSI HAOIIOIAaTh U OOBSACHATH XMUMHUYCCKHE SIBIICHUSI,
IIPOMCXOIAIINE B IPUPOJIE, OBITY;

o pa3BUBaTh YMEHUS padOTaTh C XUMHYECCKUMU TPHOOpPaMH, C BEIIECTBAMH,
BBITIOJTHATh HECJIOKHBIE XMMHYECKHE OIBITBI, COONIOAATh IpaBWja TEXHUKH
0e30I1aCHOCTH;

o pa3BUBATh MO3HABATEILHBIC HHTEPECHl U MHTEIUICKTYaIbHBIC CITOCOOHOCTH

B IpOIECCe NPOBEACHHUS XHMHUYECKOTO SKCIIEPUMEHTA, CaMOCTOSITEIbHOCTD
NPHOOpPETEHUs] 3HAHUH B COOTBETCTBUM C BO3HHUKAIONIMMH KHU3HECHHBIMU
OTPEOHOCTIMU;

o pacIIMpsaTh HHTEPEC K XUMHH, CITOCOOCTBOBATh BHIOOPY yUAIIMMHUCS MyTeH
JaJIbHEHIIEr0  MPOJOJIKCHHS XMMHUYECKOTO MM  €CTECTBEHHO-HAYyYHOTO
o0pa3oBaHUs.

Pa3zsusarowue:

o dopMupoBaTh CHENHATbHBIE YMEHUS M HaBBIKU pabOThl ¢ XUMHUYECKUMU
BELIECTBAMH U MaTepuajaMH B OBITY M UCIIOJIb30BAaTh MOJY4YCHHbIC 3HAHUS HA
IPAKTHKE;

o pa3BUBaTh TBOPYECKHE CIIOCOOHOCTH ¥  YMEHHUS  OOydJarouuxcs
CaMOCTOSITEIIEHO TIPUOOPETATh U IPUMEHSATH 3HAHUS Ha TIPAKTHKE;

o pa3BUBAaTh NO3HABATEIBHBIN HHTEPEC K OKPYKAIOIEMY MUDPY;

b Pa3BUBATDH AHAJIMTUYECKUM CKjIaaa yma, yMCHHUC Ha6J'II-OI[aTB, CpaBHHUBATD,
A€JIaTh BBIBOJbI, O606H.I&TI> IMOJIYUYCHHEBIC 3HAHMS.



Bocnumamenvhuvie:

BOCIIMTBEIBATb
O6paHI€HI/II/I C BCIICCTBaAMU,

CIIOCOOCTBOBATh OPHUEHTAIIMK O0YYAIOIIUXCS Ha BEIOOP XUMHKO- OHOJIOTUYECKOTO

PO

Conepxanue MporpaMMbl
YueOHbIN TU1aH

HKOJIOTHYECKYI0 TPAMOTHOCTh M XUMHUUECKYIO KYJIBTYpY MpH

Ne | HazBanmue pa3nuesia, TeMbl KoanuecTBo 4acoB Dopmbl aTTecTamnuu,
n/n BCEro | Teopusl | MPAKTHKA | KOHTPOJIst
1. Bsenenue 2 1 1 becena, TeMaTH4YeCcKoe
TECTUPOBAHUE, MPAKTUKYM
cobeceloBaHME
TemaTnueckoe
2. | Tema 1. Bona 2 1 1 TECTUPOBAHUE, TPAKTUKYM
Tema 2.Yuctble BemiecTBa u [IpakTukym, penieHne
3. | cMecH B )KU3HU YEIIOBEKA 2 1 1 3a/1a4
4, Tema 3.[loBapeHHas cojib "
caxap 2 1 1 IPAKTUKYM
5. Tema 4. XuMus Ium 3 1 2 MPAKTHUKYM
6. Tema 5. Crinuku 2 1 1 Oecena, MPaKTUKYM
7. | Tema 6.bymara 2 1 1 MPAKTHKYM
8. | Tema 7. Xumus u 2 1 1 [IpakTukym, Oecena,
CTPOHTEILCTBO peueHne  HeCcTaHAAPTHBIX
3a/1a4
9. | Tema 8. Xumus u aBTOMOOMIb | 2 1 1 Oecena, MPaKTUKYM
10. | Tema 9. Xumus ctupaer, 3 1 2 [IpakTukym, Oecena,
YHCTHT U yOupaer pelIeHue  HECTaHAAPTHBIX
3a/1a4
11. | Tema 10. Xumus u 3 1 2 [IpakTukym, Oecena,
KOCMCTHICCKUC CPEICTBA peuieHne  HeCcTaHAAPTHBIX
3a/1a4
12. | Tema 11. Xumus — xo35iKa 2 1 1 Pemenne 3amad, co3maHue
JIOMAIHEH anTeuKH KpPOCCBOPJIOB, MPAKTUKYM
13. | Tema 12. Xumus B MeTULINHE 3 1 2 [IpakTukym, Oecena,
pelIieHne HeCTaHJIAPTHBIX
3a/1a4
14. | Tema 13. Beimonaerune 4 1 3 3ammTa MPOEKTOB,
IIPOCKTOB Mpe3eHTalUs
Hroro: 34 13 21




Conepxxkanue yueOHOro nmjiaHa nporpamMmbl

BBenenue

Teopus: OO6mme mnpaBuia paboOThl B XUMHUYECKOW saboparopuu. TexHuka
Oe3omacHOCTH TMpH paboTe B XUMHUYECKON nabopartopun. Oka3aHHe MEPBOM MOMOIIU
IIpM HECYacTHBIX ciy4dasx. lIpaBuna paboThl ¢ KHCIOTaMH, WIEIOYaMH, JETYYUMU
BenlecteamMu. HarpeBaTenbHble MPUOOPHI W IpaBuia padOThl C HUMHU. XHUMHUYECKas
nocyja oOuero Ha3HaueHHs. MbBITbe M CyIIKa XMMHYECKOW mocynbl. Poinp xumuun B
YKU3HU YeJIOBEKa U pa3BUTUHU yenoBedecTBa. O030p BaKHEMILIMX KJIACCOB COEIMHEHU,
UCIIOJIb3YEMbIX YEJIOBEKOM. XHUMHSl -TBOPEHHE MPHUPOABI U PYK YEJIOBEKa. XUMUS
BOKPYT Hac. XMMHUYECKHE BEILIECTBA B [IOBCETHEBHOW KU3HU YEIOBEKA.

[Ipaktuka: 1. [Ipuembl oOpaieHusi ¢ HarpeBaTENbHBIMUA MPUOOpaMU (CIIUPTOBKA,
TUTUTKA, BOJIsIHAS OaHs) U XUMUYECKOM MOCyA0H 00111er0 Ha3HAYCHUSI.
2.CocraBieHue TaOMUL, OTpaXaroUMX KIACCU(PUKAIMIO BEIIECTB, H3TOTOBJIECHUE
TUKETOK HEOPIaHMYECKHUX BEIIECTB, COCTABICHUE CIIMCKA PEAKTUBOB, HECOBMECTUMBIX
JUISL XpaHEHUSL.
Tema 1. Bona

Teopusa: Bona B macmtabe mumanersl. KpyroBopor Boabl. Ilpuponnas Boma u eé
Pa3HOBHUJIHOCTH. XapaKTepUCTHKA BOJ MO COCTaBY M CBOMCTBaM. MUHepabHbIE BOJBI,
UX MECTOPOKICHHMSI, COCTAB, 11eIe0HbIE CBOMCTBA, TPUMEHEHHUE. 3anachl MPECHON BOAbI
Ha ruiadete. [IpecHast Boja U ee 3amachl. JKOJIOTHYECKHE MPOOJEMbl YUCTOM BOJIBI.
Bona B opranusme denoBeka. Boma B MenuumHe W (dapmakoiaoruu. AHoOMaluu
dbu3udyecknx cBOMCTB. PacTBopsitonas cnocoOHOCTh BOAbI. [IpoGaeMbl MUTHEBOM BOJIBI.
[Ipocmotp dparmenta punema BBC «Taiina >kuBoit BOAB».

IIpakTuka 1. AHaIKU3 BOABI U3 IPUPOIHBIX UCTOYHUKOB.
2. PacTBopstoniee aeiicTBre Boabl. [I[puroroBiieHre pacTBOpOB.
3. OuncTka Bojbl. OnpeneneHue KECTKOCTH BOJIbI U €€ YCTPaHEHUE.
5. MHoro i1 BOJibI B OBOIaxX U ppykrax?
Tema 2. Uucrple BenecTBa U CMeCH B JKHU3HU YejioBeKa (6 4acoB)

Teopus
UucTteie BemecTra JuctummpoBanHas Boja, Kuciopoa. Cepedpo, Bonopon, Cuner u
np. Uctunnbeie pactBopel. Cmecu Mopckas Boaa. I'panut. Crane. PactBop xiiopuaa
HaTpus Ui uHbeKuMil. YUyryH. Bo3nyx. bazanst. CTekiio. OMynbchst «Maciio B BOAEY.
PasHoBuagHOCTH cMecel, 00JIaCTH UWX MCHOJB30BAaHUA B IIOBCEIHEBHOHM JKU3HU
yesnoBeka. ['omoreHHele U rereporeHHsie cMecu. Cmecu B papmaxosioruu. [Ipumepst
KUAKUX, TBEPABIX U ra3000pa3Hbix cMeceid. OTHOPOJHbIE U HEOJHOPOJIHBIE CMECU B
obITy. CBolicTBa cMecell. Pa3nenenue cmeceil. Boienenue BemecTB U3 HEOAHOPOAHOM
cMecH, 0o0pa3oBaHHOM pPacTBOPUMBIMH M HEPACTBOPUMBIMU B BOJIE BEIECTBAMHU.
OrcramBanue: BeijeneHne BeEIIECTB M3  HEOJHOPOIHOM CMECH, OOpa30BaHHOM
HEPACTBOPHMMBIMU B BOJI€ BEIIECTBAMHM C Pa3IMYHOM IUIOTHOCTBHIO. B nenurenbHOU
BOpoHKe. JlucTwiuisiuusi, BbIIapUBaHUE, LEHTPUPYTUpOBaHUE, Xpomarorpadus,
KpUCTAJTM3alusi U BO3roHKa. [leperonka wim AMCTWUIALMA - CHOCOO pa3aeieHusd,



OCHOBAaHHBI Ha pa3IM4yuM B TEMIIepaTypax KHWIIEHHs JIPYr B JIpyre KOMIIOHEHTOB.
IIpuem pasneneHuss ONHOPOAHBIX CMECEM MYTEM MCHAPEHUs JIETy4YMX >KUAKOCTEU C
NOCJEAYIOIIEN KOHAEHCaWel ux mnapoB. [IpuMep: monydeHHe IUCTHILIMPOBAHHOU
BoAbl. PelieHue 3ajau Ha HAXOXKJIECHUE MACCOBOM M OOBEMHOM JOJM KOMIIOHEHTA
CMECH.

[lpaktuka 1. W3roromneHwe mnpocTeHmuxX (QUIBTPOB U3 MOAPYYHBIX CPEJCTB.
Paznenenne HEOQHOPOIHBIX CMECEN.

2. O4nCTKa MEAHOTO KyIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX MPUMECEN.

Tema 3. IloBapenHnasi cosib u caxap (54acoB)

Teopuss Ponp moBapeHHOW conu B OOMEHE BEIIECTB YEIOBEKAa M IKUBOTHBIX.
ConeBoil OanmaHc B opraHu3Mme uenoBeka. I[IpumeHeHue xJopuaa HaTpus B
XO35IMCTBEHHOM JEeATENbHOCTH 4enoBeka. Korma conp — sia. 3710ynoTpeOiIeHue CObIO.
Hcnonp30BaHne XI0pHUa HATPUsS B XMMUYECKOW NMPOMBINUIEHHOCTH. Mcnons3oBanue
XJIOpUJa HaTpus B nuiie, meaunuue. [IponsBoactBo noBapenHou comu. Caxap u ero
cBoiicTBa. [lone3nbie n BpeaHbie uepThl caxapa. HeoOblYHOE IpUMEHEHneE caxapa.

[IpakTuka 1. CBoOlCTBa pacTBOPOB IMOBAPEHHOM COJIU
2. I'oput 11 caxap?

Tema 4. Xumust mumm (20 yacos)

Teopusa M3 dyero cocrouT numia. XUMUYECKHH COCTaB IPOIYKTOB ITHUTaHUS.
OcHOBHbIE KOMITOHEHTbHI IUIIU: JKUPBI, OCJNKH, YIJIEBOJbl, BATAMHHBI, COJU. XUMUS
IPOLYKTOB PACTUTEIIBHOTO U KUBOTHOTO IPOUCXOKAEHUA. PU3HOIIOT U MUILEBAPEHUS.
[IpoaykThl OBICTPOTO MPUTOTOBIECHUS M OCOOCHHOCTH WX Mpou3BojcTBa. [Iporecchl,
MIPOUCXOIAIINE IIPU BapKe, TYLIEHWH W )apeHnn nuu. Kak caenarts ey He TOJBKO
BKYCHOM, HO W Toyie3HOWU? J[00aBKM B MPOIYKTHl NMUTAaHUSA. XUMHUYECKHE pPEAKIUU
BHYTpHU Hac. XMMHYECKHE MPOLECCHI, MPOUCXOASIINE NMPU XPAHEHUU U TepepadoTKe
CEJIbCKOXO3SIUCTBEHHOTO ChIphsi. KOHCEpBaHTBI M aHTUOKHUCIUTENH, UX PoJib. CriocoObl
XUMHAYECKOTO aHajgu3a COCTaBa BEHIECTB B MNpoaykrax nuranus. Copep:kaHue
BUTaMHHOB Y MUHEPAJIbHBIX BEUIECTB B MUIIEBBIX MPOIYKTaX.

IIpakTrka
1.0npenenenve kauectBa Mmena. [IpoBepka Mena Ha HanMuyue Kpaxmaja, Meda,
caxapossl.

2. Onpenenenue ButaMuHoB A, C, E B pacTuTeibHOM Macie.

3. OnpenenieHre HUTPATOB B MPOAYKTaX.

4. Ananu3 npoxJIaIUTEIIbHBIX HAITUTKOB.

5. Onpenenenne coaepkKaHus )KUPOB B CEMEHAX PACTEHUN.

6. KauecTBeHHBIE peakIy HA IPUCYTCTBUE YTIEBOJOB.

7. XMUMHAYECKUE OMBITHI C KEBATEIBLHOU PE3UHKOM.

8. OnpeneneHue cofep:kaHus MOBAPEHHOM COJIM B MPOIYKTaX MUTAHUS (MAcCIo, ChIPHI,
COJIEHBIE TBOPOKHBIC U3/IETIHUSA).

Tema 5. Cninuku

[Ipaktuka: Ilupodopsl. Ucropuss uzobperenust cnuyek. Crnuuku Illancens u
VYokepa. Crinuku Copua. Cnimuku Upunu. seackue cnuuku Jlynacrpema. KpacHsiil u
oenbrit pochop. OKUCIUTETHHO - BOCCTAHOBUTEIBHBIE MPOIIECCHI, MPOTEKAIOIINE TPU
3aKUraHud  crnudkd. OCHOBHBIE BHIBl  COBPEMEHHBIX ClNHMYEK. JlepeBsHHbIE
(M3roTOBJIEHHBIE M3 MATKHUX IMOPOJ JE€PEBA - OCUHBI, JIMIbI, TONOJIA, aMEPHUKAHCKOU
0enoil COCHBI M T. 1.), KAPTOHHBIE U BOCKOBBIE (MapadUHOBBIE - U3TOTOBJICHHBIE M3
XJIOMY4aToOOyMa)KHOTO JKT'yTa, MPONUTaHHOTO mapaduuom). [lo meTomy 3akuranus -



TEPOUYHBIE (3AXKUTAIOIIMECS MPU TPEHUH O CHELUUATbHYIO NOBEPXHOCTh - TEPKY) U
O0ecTépouHble (3aKUTAIOMIMECS MpPU TPEHUH O IOy NOBEpXHOCTh). CrudeuHoe
npou3BoJcTBO B Poccun. CTpoeHHe, COCTaB U M3rOTOBIEHUE crinyeK. CrnenuanbHble
cnuykd. [IITopMOBbIE (OXOTHUYBHM) - TOPSIIUME HA BETPY, B CHIPOCTU M MO TOXKIEM.
Tepmuueckue - pa3BUBalOIME IPU TOPEHUH 00Jiee BBHICOKYIO TEMIEpaTypy U Aarouiue
OpU CrOpPaHUM TOJOBKM OoJiblliee KOJMYECTBO Teria. CHUrHajibHBIE - JAIONIME MpU
ropeHuu 1BeTHoe Miams. Potorpadguueckue - Aarolre MTHOBEHHYIO SIPKYIO BCIIBIIIKY,
ucnoJib3yemyto npu ¢otorpadupoBanuu. CUrapHble - CIIUYKA YBEIMYEHHOIO pa3Mepa
uist Gosiee MPOJOJDKUTEIBHOTO TOPEHUS MPU PACKypUBaHUU curapbl. TpyOouHbIe-
COMYKM YBEJIMYEHHOIO0 pa3sMepa sl Oosiee MPOAOHKUTEIBHOIO TOpPEHUs IpuU
pacKypyMBaHUU KypUTeNIbHOU TpyOku. KamuHHBIE - OYeHb NJIMHHBIC CIIWYKH, YTOOBI
3aKUraTh KaMHUHBL. ['a30Bble - MEHbBIIEW JJIMHBI, YEM KaMHHHbBIEC, YTOOBI 3a)KUIaTh
ra3oBble ropesiku. JlekopatuBHbIE (ITOJAPOYHBIE, KOJUIEKIIMOHHBIE) - OTPAaHUYEHHBIC
BBIITYCKM KOPOOKOB (MHOT/a HabOpamH, YJIOKEHHBIMH B JEKOPAaTUBHYIO KOPOOKY).
Ilpaktuka (24): 1.M3yuyeHue CBOWCTB pa3MYHBIX BHJOB CHUYEK (OBITOBBIX,
OXOTHUYBHX, TEPMUUECKUX, CHTHAIBHBIX, KAMUHHBIX, POoTOrpaduuecKux).

Tema 6. bymara (6 4acos)

Teopus: OT nepramMeHTa W WIEJKOBBIX KHUT 10 Hamux jHeu. llemnronosa.
Ceszyrolue: KaojduH, KapOOHAT KajbIUsl, MUTMEHTHI. XJIOMYaTOOyMa)kKHbIE TKaHHU.
Bunel Oymaru u ux npakTHUeCKOe UCOIb30BaHUE. TEeXHOIOrHs TPOU3BOJCTBA OyMary.
Crpykrypa Oymaru 1ojJ  MHKPOCKOIIOM BO  (DJIyOpECLUEHTHOM  CBEUCHUH.
[TonmydaOpukarsl a1 OpoM3BOACTBA OyMaru: JApPEBECHAs Macca WM IEJUTI0JI03a;
LEJUTI0JIO3a OAHOJETHUX PACTEHUM (COJOMBI, TPOCTHHUIBI, KOHOIUIA, pHCAa U APYTHX);
MOJIYLEJUII0NI03a; MAaKyJaTypa; TpsSOu4Has MojyMacca; s CIEeLHAIbHBIX BHJIOB
OyMmaru: acOecT, IIepCTh M Jpyrue TEeKCTHIbHbIE BosIOKHA. [Ipon3BoacTtBo Oymarwu:
MPUTOTOBJIEHUE OYMa)KHOM Macchl (pa3MoOJ U CMENIEHHME KOMIIOHEHTOB, MPOKJIEHKa,
HaloJHEHWEe M OKpacka OymaxHOW Macchl); BbIpabOTKa OyMakHOM Macchl Ha
OymarojienateapHON MairuHe (pa30aBieHUE BOJOW M OYMCTKA MAacChl OT 3arps3HECHHUI,
OTJIUB, TIPECCOBAHMUE M CYIIIKA, a TAKXKE MEPBUYHAS OTIENIKA); OKOHUYATEIbHAs OTJIEIKa
(KamaHIMpOBaHKE, PE3KA); COPTUPOBKA U YIIAKOBKA.

[Ipaktuka: 1. U3yuenue cBONCTB pa3nTu4HBIX BUJOB OyMaru.

2. Ilonyuenue Oymaru.
Tema 7. Xumust ¥ CTpOUTEIHCTBO

Teopus: CtpoutensHble pacTBophl. M3BecThb. Medn. Ilecok. beton. Ilement. McTopus
crexia. Kupnuuu. ®@apdop u dasnc. [peBecuHa — yHUKAJIbHBIM CTPOUTEIBHBIN
Mmarepuall. Jlakokpacounsle maTepuanbl. CBOWCTBA 0IU(bI, MACISHBIX KPAaCOK, IMAJICH,
pactBopuresneil. [loHsTHe 00 HKONOTrHYECKH YUCThIX MaTepuanax. Kepamuyeckas nexa.
3unaput. Kawmpimmr. Conomut. I'pyroOnmoku. CuiaMKaTel METaUIOB U BSDKYILHE
matepuanbl. Koppo3uss cTpoutTenbHbIX MatepuanoB. [lonumepbl B CTPOUTENHCTBE.
XUMHYECKUE CBOMCTBA CTPOMUTEIIBHBIX MaTepuaioB XUMHUUYECKAasi CTOMKOCTb — 3TO
CBOMCTBO IIOKA3bIBAa€T, HACKOJBKO MaTepuajl YCTOMYMB K BO3JECUCTBUIO APYTHX
BEILIECTB: KUCJIOT, HIEJI0YEH, COJIEN U ra30B. KoppOo3noHHast yCTOMYMBOCTh — CBOMCTBO
Marepuana NPOTUBOCTOSTh BO3JECUCTBHUAM OKpYKaroIlel cpenbl. Yaime Bcero 3To
OTHOCHUTCSI K CIIOCOOHOCTH HE MpPOIyCKaTh Biary. PacTBOpMMOCTh — CBOMCTBO, NpHU
KOTOPOM MaTepuanl HMEeT CHOCOOHOCTh PACTBOPSTHCS B PA3TUYHBIX JKUIKOCTSIX.
Anres3ust — CBOMCTBO, KOTOPOE XapaKTEpU3YyeT CIIOCOOHOCTh COECOUHSTHCS C APYTUMU
MarepualaMi M MOBEPXHOCTSAMU. Kpucrammmsamuss — XapakTepucTuKa, MpU KOTOPOU




MaTepuad MOXXET B COCTOSHUHM Tapa, pacTBOpa WM paciiiaBa 00pa30BBIBATH
KpucTauibl. Buael 3arps3HeHwii  (bUICBBIC, paguallMOHHBIC, OWOJOTUYECKUE,
IIYMOBBIE), 3HAUEHHE JKUBBIX OPraHU3MOB B JOMaxX U KBapTHPaXx.

[Ipaktuka: 1. OnpezaesneHne OTHOCUTENBLHOM 3aMbUICHHOCTH BO3/lyXa B IOMEIIECHUU.
2. Penienue 3a1a4 ¢ HKOJIOTHYECKUM COJICPKAHUEM.

Tema 8. Xumusi u aBToMmo0mb (4 yaca)

Teopus: Marepuanbl, KOTOpbIE HCIOJB3YIOTCS JUIsl U3TOTOBJIECHUS aBTOMOOWIIEH.
3anpaBoyHbI€ KUJIKOCTHU (TOILTMBO, Macia, CMa3KH, OXJIAKIAIOIIUE KUIKOCTH ), pE3UHBI
- IIMHBl WU PE3UHOTEXHUYECKUE W3JACNUS; IUIACTMACCHl; OTIEIOYHOIEKOPATUBHbBIC
MaTtepuanbl (0OMBKa, JAKW U KPAaCKHU, aHTUKOPPO3UOHHBIE MOKPBHITUS U T. 11.); KIIEH,
TEPMETHKHU. DJIEKTPOJIIUT — 3TO YTO-TO 3HAKOMOE. BEeH3MH, KEPOCHH U JAPYTHE «- UHBI
XHUMHUYECKUE MPOLECCHI, TPOUCXOIAIINE MPH IKCILTyaTallM aBTOMOOMIIS. DKOJIOTHS U
aBTOMOOWJIb.

IIpakTuka: 1. beH3MH M KEpOCUH KaK pacTBOPUTENH. OIBITEI MO O3HAKOMIIEHUIO C
pPacTBOPAIONIUM JEUCTBUEM HEPTEHMPOIYKTOB, KaK M MPEAbIAYLINNA, TJIOXO0 BUIHBI C
JEMOHCTPAlHOHHOTO CTOJIa, II03TOMY MX JIydllle BCEr0 CTaBUTh B KadyeCTBE
nabopatopHoi paboThl. a) B mpoOupku ¢ 6eH3MHOM, KEPOCHHOM M BOJION HAJUBAIOT I10
0,5 mMJ1 pacTUTEIHLHOTO Macia U B30aNThIBatOT. Macio pacTBopsieTcs B yIiIeBOJOpOIax.
OTMeyaroT JIydIlylo pacTBOPUMOCTh B OcH3uHe. 0) B HeOomnbIMe cTakaHYMKU WU
dapdopoBbie YAIIKKA C TEMHU K€ KUIAKOCTSIMHU IMOMENIAI0T KYCOUKH TKaHHW C MSTHAMU
KHUpa U NEPEMEIINBAIOT UX CTEKJISTHHOM Mano4ykoi 2-3 muH. [locne BbIChIXaHHS TKaHU,
MIOMEIICHHbIE B OEH3HH U KEPOCUH, OKA3bIBAIOTCSI OUYMIIEHHBIMH OT 5KHpA.

2. T'opeHue BBICHIUX YTJIEBOAOPOAOB. a) (CMauuBalOT MOJOCKUA (PUIBTPOBATBHOMN
OyMaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOJKUTalOT UX. BemiecTBa ropar cBeTAImMMCS
rmiameHeM. Beiciime yrieBogopoasl Ipu ropeHrnrd o0pasyroT konoThk. 0) Ha xene3Hbie
MJIACTUHKA WA (apPopoBbIE KPBIINIKM HAJIMBAIOT IO HECKOJbKY Kareiab OeH3HHa,
KEpOCHHA M CMa304YHOI'0 Macjia Wik Ma3yTa ¥ o KUratoT. HabmonarT To ke siBJIeHHeE.
OOpamaT BHUMaHHE Ha JIETKYIO BOCIUIAMEHSEMOCTh OC€H3MHAa M Ha CpPAaBHHUTENILHO
TPYAHYIO CrOpAaeMOCTh Ma3yTa. B) B xkene3nyto uin ¢haphopoByro JI0KEUKY MOMELIAI0T
HEOOJNBIION KyCcOYeK mapaduHa W HarpeBarT ero B IulaMeHu ropenku. [lapadun
TUTABUTCS, @ 3aTE€M TOPUT, 00pa3ysi KOMOTb.

3. Ouuctka OeH3MHa M KepocuHa. BeH3MH M KepOCHH MOcje 3aBOACKON MEepEeroHKH
colepKaT TPUMECH HA(DTEHOBBIX KHUCIOT W JPYTHUX BEIHIECTB, OCJIOXKHSIOMUX HX
npuMeHeHue. HeouuieHHbIii KepoCuH, HampuMmep, II0X0 MOJAHUMAETCS MO (UTHITIO
JamIbl, c¢aabo Toput U ObicTpo oOpasyer Harap. HeouunieHHble TPOIYKTHI MOXKHO
y3HaTh MO TPA3HOMY BHUAY M MaJlod mpo3payHocTh. OUUCTKY MPOU3BOAST OOBIYHO,
oOpabatbiBasi HePTENpOIyKThl CIEpBa KOHIEHTPUPOBAHHOW KHUCIIOTOM, a 3aTeM
miesnoubo. HanmBaroT B OOJIBIIYIO JENUTENbHYI0 BOPOHKY 15—20 MJT HEOUMILIEHHOTO
KepocuHa M TpHOaBIAIOT 2-3 MJ KOHUEHTPUPOBAHHOM CEPHOWM KHUCIOTHI. BopoHKy
3aKpBIBAIOT MPOOKON U CMECh BCTPSAXHUBAIOT 0K0JI0 10 MuH. [Tpu 5TOM BOpOHKY AepKaT
poOKOIl BHU3 M BpeMs OT BPEMEHHU OTKPBIBAIOT KPaH, YTOOBI BBITYCTUTh BBEPX Maphl
JeTy4ux BeuecTB. [locne 3Toro cMecu JaroT pacciouThCs, Ha YTO TakXke MoTpedyercs
MuHYT 10 uinu naxke 60JbINE, U MEIJICHHO CITYCKAIOT HIDKHHUM CIIOM KHCJIOTO TYIpOHA.
OcTtaBimumiics B BOPOHKE KEPOCHMH IPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOJOW B
TedyeHue 1—2 wmuH. BOmHBIA COW COycKarT, a KepocwuH mnpombiBatoT 5— 10-
MIPOLIEHTHBIM PAcTBOPOM IIeiouu. [locne civBaHUs LIEIOYHOTO CJIOS OTMBIBAKOT OT
KepOCHHA BOJIOM OCTaTKH Iesioun (mpoda ¢penondranennom). YOk aa0TCs B TOM, YTO



OYHIIEHHBIN KEPOCUH OKa3bIBACTCS 00JIee MPO3PAYHBIM, JIYUIIIe TOPUT U UMEET APYTOn
3amax. Ha mmctkm QumbTpoBanpHOM OyMard MOMENIAIOT KAl HUCXOJHOTO U
OUYHILIEHHOTO KepocruHa. OUHIIEHHBIN KEPOCUH UCTIAPSIETCS MMOTHOCTHIO, HEOUNILICHHBIN
OCTaBJISIET MOCJIE ceOs MSITHO MpUMECEH.

Tema 9. Xumusi ctupaer, YUCTUT U yOUpaeT

Teopus: Mputa. CocrtaB, crpoeHue, noiiyueHue. CHHTETHYECKHE MOIOIIHNE CPEACTBA
U TOBEPXHOCTHO - AakKTUBHbIe BemiectBa. OcHOBHblE KOMHOOHEHTBI CMC:
NOBEpXHOCTHO-akTHBHBIE BemiecTBa ([IAB); BcmomoraTenbHble BELIECTBA: IICIOYHBIC
COJIM - KapOOHAT M CUJIMKAT HAaTpusl, HEUTpalibHbIE COMU - cyibdaT u GocdaT HATPuUs;
KapOOKCHUMETHJIIICIIIION03a, TOJUBUHIWINUPPOIUIOH, XUMHUYECKHE OTOENIUBATEIH
(mepconm); XWUMHYECKHE OTOenmuBaTenud (MEPEeKHCh  BOAOpoAa);  (U3HYECKHUE
(omtrueckue) orOenmBaTenw - (HIYOPECIUPYIOMIUE COCIWHEHUS, aJCOPOIIMOHHBIE
KpacuTtenu (yJabTpaMapuH, WHJWIO, CHUHTETUYECKHUE OPraHUYEeCKUE MUTMEHTHI);
O0nom00aBKU - (epMEHTHl (JUMasbl, MNpPOTEa3bl M Jp.); OTAYIIKH; AHTUCTATHKU.
CpencrtBa OBITOBOM XMMHUHM - XHUMHUYECKHE CPEACTBA IO YXOJy 3a COOCTBEHHOCTBIO:
OJIeKJI0M, TOMEIIeHusIMH, aBTromoOmisiMu. K cpenctBamM OBITOBOM XHMMHUHU OTHOCST
NE3UH(PUIPYIONINE CPEACTBa, PEneUIeHThl W mp. cpenctBa. CpencrBa OBITOBOM
XUMUHU, IPUMEHSEMBIE JUIsI BEIBEJICHUS TISITEH.

[IpakTuka: 1. Onpenenenne pH - cpeapl B MbUIAX Y MIAMITYHSX.

2. IIpuroToBICHUE MBLJIA U3 CBEUYKUA U CTUPATIBHOU COJIBL.

3. BeiBenenue nsateH ¢ Tkanu. Meuia. CoctaB, CTpOCHHE, TTOJTYUYECHHE.
4. CpaBHEHHME CBOMCTB MbLIA CO CBOMCTBAMH CTUPAIIBHBIX MOPOIIKOB.
Tema 10. Xumus 1 kocMeTHYeCKHe CpeAcTBa (6 YacoB)

Teopus: Kocmernueckue moromue cpeacrtsa. Kpemel. [leHoMmoromume cpeacrtna.
OnosnackuBarenu U KOHAUIMOHEPHI. ['enn. CocTaB U CBOMCTBA KaKk COBPEMEHHBIX, TaK U
CTapUHHBIX CPEJICTB TUTUEHBI; TPAMOTHBIN BBIOOP CPEACTB TUTUEHBI; TIOJIE3HBIE COBETHI 110
YXOJy 3a KOK€, BOJIOCAMH U MOJIOCThIO pTa. COCTaB U CBOMCTBA HEKOTOPBIX MPEMAPATOB
TUTUEHUYECKOM, JTe4eOHOM 1 IEKOPATUBHON KOCMETHUKH, TPAMOTHOE WX MCIOJIb30BaHHE.
XHUMHUYECKHE MPOLIECCHI, JIEXKAIINE B OCHOBE yX0J1a 32 BOJIOCAMH, UX 3aBUBKHU, YKIIAJKH,
OKpacKH; MIPaBUWIbHBINA YXO/JI 3@ BOJIOCAMH, TPAMOTHOE UCIIOIb30BaHUE MTPENApPaTOB IS
OKpPaCKH U YKJIaJIKH BOJIOC, ODUEHTUPOBAHKE B MX MHOTO00Opa3uu. /{e3010paHThl U
030HOBBIN «IIUT» TUTAHETHI. JlyIiCcThIe BelecTBa B mapproMepuu, KOCMETHKH, MOIOIITUX
cpeactBax. Ddupnsie macia. Coctas. Cioxnbie 3¢upbl. CocTaB, CTpOCHUE, MOTYyUCHHE.

[IpakTuka: 1. U3ydyenue coctaBa 1eKOPaTUBHON KOCMETHKH 10 ITUKETKAM.
2. Onpenenenue pH - cpesibl B MbUIaX U IIAMITYHSIX.
3. N3Bneuenue 3(hUpHBIX Macels U3 pacTUTeNIbHOro Marepuana. [lepeunas msra, enoBoe
MacJIo.
4. IlonydyeHue COXHBIX 3(QUPOB U3 OPTaHUUYECKUX COCTUHEHUN. DTUIIMETaHaT (3amax
poma). M3o0yTmimatanar (GpyKTOBBIi 3amax).
Tema 11. XuMus — xo351iKka JoMalIHel aNITeYKH

Teopus: JlekapcTBeHHBIE IpEmNaparsl, UX BUIBI U Ha3HaueHue. Kaxnoe ynexkapcTBo —
XMMHUYECKUN peakTuB. MHororpansslii Moxn. Ilouemy #ox Hamo naepkarb B IUIOTHO
3aKyTMOPEHHOM CKIISTHKE. «3eN€HKa» WU pacTBOP OpUIUTMAHTOBOTO 3es1€HOr0. HeoObruHbIe
CBOMCTBAa OOBIYHOW 3eNEHKU. AKTUBUPOBAHHBIM yrosb. JlekapcTBa OT MPOCTYBI.
Butamunsl CaMojienbHbIe JIeKapcTBa. ACIUPUH WUIIW alleTHICAIUIIMIOBAS KUCJIOTa U €Tr0
cBoiicTBa. UTo mosne3Hee: acnupuH WM yrcapuH, HypodeH uian ubynpoden? Ilepekuch



Bojopona u ruaponepur. CBoiicTBa mnepekucu Bojaopona. IlepmanraHar kanws,
MapraHiOBOKHCIBIM Kalui, OH JKe€ — «MapraHioBka». HeoObluHble CcBOMCTBa
MaprasinoBkd. Kakyro OmacHOCTb MOKET IpEeACTaBiATh MapraHinoBka. HyxnHa nm B
JoMalHel anteuke OopHas kucinota. Crapble JeKapcTBa, KaK C HHUMHU IOCTYIUTb.
Bompocsl k cemunHapam: 1. Ilepmanranar kamus. Hcropus oTkpeiTHs. Pusznyeckue
cBoiictBa. OKucIUTENbHbIE cBOWCTBA. lIpaBmia XpaHeHus nepMaHaraHata Kajius. 2.
[IpumeneHne pacTBOpa IE€pMaHraHaTa Kaiaus B ObITy, B MeOUIMHE. Mepsl MepBoil
IIOMOILM TPU OTPaBICHUM KOHLIEHTPUPOBAHHBIM PACTBOPOM II€pMaHraHara Kaius. 3.
PactBop OpmmnmantoBoro 3esneHoro. lIlepokcua Bogopoja, HCTOPUS  OTKPBITHS.
Ileprugpons. dusmyeckue, XUMUYECKME CBOWcTBA. [IpuMeHeHne B MeEIULMHE:
KPOBOOCTAHABJIMBAIOIIEE U IC3UHPHUIMPYIOIIEE CPEICTBO.

[Ipaktuka: 1. [Tonydenue itonodopma.
2. [lelicTBHE KUCJIOT HA OpUJUITMAHTOBBIN 3€JICHBIM.
3. lllemoyHO€E pacuIEIUIEHUE JJEBOMUIIETUHA.
4. KauecTBeHHas peakius Ha IEPOKCHU BOAOPOIA.
5. OnpenenieHre BUTAMUHOB B MpeNapaTax MOJIMBUTAMUAHOB.
Tema 12. XuMus B MeIUIIHHE

Teopus: IlepBbie maru xumuu B Meaunuse. Ilonarue o ¢papmakonoruu, HaTpOXUMHH,
xumuorepanuu. [lapanensc — OCHOBONOJIOKHUK MeAUIMHCKON xumuun. Kiasamii ["anen —

¢apmakosnor. Il. Dpaumx — OCHOBONONOXHHMK XuMHOTepanuu. IIpodeccun: XHUMUK,
OMOXUMHUK, (papMalieBT, TaOOpaHT.
JlexapcTBEHHBIE BEILIECTBA. Knaccuduxanuum JIEKapCTBEHHBIX BEILIECTB:

(dapmakonoruueckas, xumuyeckad. CpIpb€ [  MONYYEHUS  HEOPraHUYECKHX,
OpraHUYeCKUX JEKAPCTBEHHBIX BeulecTB. DOPMBI JIEKAPCTBEHHBIX PENapaToB: TAOJETKH,
Ipaxke, CBE€YH, IMYJIbCUH, CYCIIEH3UHU, HACTOMKH H JIp.

[Ipaktuka: 1. O3HakoMJeHUE C POpMaMHU JIEKAPCTBEHHBIX MPEMapaTOB.
2. 3HaKOMCTBO ¢ 00pa3laMH JIEKAPCTBEHHBIX CPEJICTB U OMBITHI C HUMH.
3. DKCKypcHs B MEIITYHKT.
Cambie npocThI€ U3 JIEKApPCTB
Ilepmanranatr kanusi. Mctopust OTKpbiTHUA. Puznueckue cBoucTBa. OKHUCIUTEIbHbBIC
cBoiicTBa. [Ipumenenue pacTBOpOB MepMaHTaHaTa Kaiausi B ObITy, B MeauiuHe. [IpaBua
XpaHeHus. Mepbl IepBOM MOMOIIM IPU OTPABICHUM KOHIIEHTPUPOBAHHBIM PacTBOPOM
IIEpMaHraHara KaJusl.
Ilepokcun Bomopona, ucrtopust OTKpbITHs. lleprumpons. Pusnyeckue, XUMHUYECKUE
cBoiicTBa. IIpuMeHeHHe B MeAMIIMHE: KPOBOOCTAHABIMBAIOLIEE M JAE3WH(MUIMPYIOIIEEe
CPEACTBO.
Wop: uctopusi OTKPBITUS, CTPOEHUE, PU3NYECKHE U XMMUYECKUE CBOICTBA, IPUMEHEHHE.
bopHast kucnorta, OOpHBIM CHHPT, AHTUCENTHYECKAss AaKTUBHOCTh. DU3MOIOTHUYECKUN
pacTBop.
JIsnuc. Hamareipasiii cniupT. ['excarmapar xmopuaa kanblus. ['entaruapar cyibdata
IAHKA.
AKTUBUPOBAHHBINA yTOJIb.
[TpakTuka 1. [IpuroroBiienure pacTBopa XJ0opHa Kajablys ¢ 3aJaHHON MacCOBOM JI0MI€il.
2. «Xunkuit xameneon». Paznoxkenue mnepokcuaa Boaopoaa. H202 — oxkucinuresns,
BoccTaHoBUTENb. PacTBOpeHume wnoma B Boxe, B cnupre. Pacmo3sHaBaHue HMOIMIOB.
ObecuBeunBaHrEe PacTBOPA MEPMAHTaHATa KaJlis aKTUBUPOBAHHBIM YTJIEM.



Anosuteie BemectBa Ampl. Knmaccudukanus sSAOBUTBIX BEmIECTB. YTapHBIM Tas:
npu3Haku orpabiieHusi. OkazaHue nepBoil nmomoiu. PTyTe. TOKCMYHOCTH MapoOB PTYTH.
Conmu pryTu: KOJOMENb, Cylema, MNpUMEHEHHEe B wmeauuuHe. Mpimbsik. CBUHEL.
CoenuHenusi xpoma. TOKCMYHOCTh OpraHWYecKux pactBopureineil. [IpaBuna XpaHeHUs
AJ10B B OBITY. Mepbl IEpBOIA MOMOIIIM MPU OTPABIICHUHU.

XuMusi U MeauuuHA. buoreHHble »leMeHThl U uX coeauHeHus OOmui 00630p
OMOJIOTUYECKON POJIM 3JIEMEHTOB-OpraHoreHoB Yriepoa. Bomopoa. Kucnopon. A3zort.
Cepa. ®ocdop. buonormyeckas poiap HEKOTOPHIX HEMETAIOB, HE OTHOCSIIUXCS K
opratoresam ®rtop. Xiop. bpowm. Hon. Kpemuuii. CeneH. buosornyeckn Ba)HbIE
HEOpraHn4yeckue coequHenus HemetawioB. Kucnopoa. O3o0H. Boga. MunepasibHbIE BOJIBI.
[lepokcun Bomopona. depMEHTATUBHBIE CPEACTBA 3aIIUTHl opraHu3ma. CepoBOJOpOA.
Avvuak. Ilukn wmodeBmHOOOpa3oBaHusi. MoOHOOKCHA a30oTa. HuTpaThl, HHUTPUTHI.
VYrinekucnelii  ra3.  MoHookcua — yraepoma.  bydepHbie  cucTeMbl  opraHu3Ma.
I'unpokapbonatHas Oydepnas cucrema. docharnas Oydepnas cucrema. MexaHu3M
OydepHoro neicTBus cucteMbl. B3anMMOCBS3b KpPYroBOPOTOB OHMOTE€HHBIX 3JIEMEHTOB.
buoneopranuueckas xumMus W MenuuuHa Heopranmdeckyro OHOXUMHIO MOKHO
paccMaTpuBaTh KAaK MNPHIOKEHHUE MPUHLIUIOB KOOPAWHALMOHHOW XUMHUHU METAIUIOB K
OuonoruyeckuMm mpobieMaM. MeTaibl B OpraHu3Me 4elioBeka buonoruueckas poiib
«MeTaJIoB ku3HW» O01mii 0030p ponu s-metayioB. Hatpuii. Kanuit. Maruuii. Kanbumii.
JlaHHBIE METAJUIBI PACCMATPUBAIOTCS COIVIACHO ILJIaHA:

1. Conepxanue B 3eMHOI Kope. BaxkHeiilre npupoHble COCTUHEHUS.

2. Copepxanue u (GOpMbI CYIIECTBOBAHUS B >KMBBIX OpraHu3Max. buonorudeckas poib.
3. IIlpuMeHeHne MeTasia U €ro COEUHEHUN B METULIVHE.

4. TOKCHMYHOCTh METaJIJIa U €ro COSTMHEHHIA.)

O6mmit 0030p pomu d-metaimoB. Kenezo. Mapranen. KoOGanetr. Menps. [usk.
MonuOpeH.

JlaHHBIE METAJIJIBI PACCMATPUBAIOTCS COTJIACHO ILIAHA:

1 Conepxanue B 36MHOM KOPE.

2. BaxHeilire npupogHble COCTUHEHUS.

3. Coneprkanuie 1 GOpPMBI CYIIIECTBOBAHUS B )KUBBIX OpraHu3Max. buomornueckas posb.

4. ITpuMeHeHre MeTallia U €r0 COEAMHEHUN B MEUIUHE.

Pu3nonorudecKkass U IMaToJIOTHYeCKasl poJib HEKOTOPBIX AJIEMEHTOB B OpPraHHU3ME. S-
Onementhl. d-Onementsl. KoMruiekcHbie (KOOpIUHAIMOHHBIE) COCIUHEHUS Pa3IMYHBIX
AJIEMEHTOB B OpraHu3Me. JJEMEHThI, OOJIe3HH, JIEKapCTBAa. BHUOJIOTHYECKHM aKTUBHbBIC
MOJIEKYJIBI.

Bona. AmMuHOKHCIOTBL. AckopOuHOBas kuciaoTa. OpTOMOJEKYJspHas MEIUIIMHA.
buonornueckn akTWBHBIE OJMrOMEPBl buonormyeckas poyib HEKOTOPBIX METAIIOB, HE
OTHOCSIIUXCS K «MeTajijiaM )u3Hu». Amomunuit. Cepe6po. bapuii. PTyts. CBuHell.

[lpaktuka.  Temamuueckas uxmopuna « Xumus u MEOUYUHAY.

dusznyeckKas XUMUA U MEULIMHA.
®du3nosor — 370 GU3NKOXUMHUK, UMEIOIIUI JEJI0 C SIBJICHUSMHU )KUBOTO opranuzma. .M.
CeuenoB JKuBble opraHU3Mbl MOTYT CYIIIECTBOBATH JIUIIIH OJIaroaps MX 3aMevaTesbHON
CIIOCOOHOCTH KHHETUYECKH KOHTPOJIUPOBATh XUMUUECKUE PEAKITUH ¥ TEM CaMbIM
MOJIABJISITh CTPEMJIEHHE K JTOCTHIKEHUIO TEPMOJMHAMUYECKUX paBHOBecuil. U.B. bepe3nn
XuMHUYECKask TEPMOJIMHAMUKA U )KUBBIE OPTaHU3MBbI Te€pMOIMHAMUKA U OPTaHU3MBL.
XuMmudeckasi 1 OMOXuMUYeCcKass KHHETHUKA 1 Katann3. DepMeHThI — OMOJIOTHYECKHE
KaTalIn3aTophl. 3HAYEHHUE PACTBOPOB JJIs1 OMOJIOTHY U MeAUITMHBI. KucioTHO-1menoynoe



paBHOBecue 1 Oy(epHbIe CUCTEMBI OpraHn3Ma. AMUHOKHUCIIOTHBIE Oy(epHbIE CHCTEMBL.
benkosie Oydepnbie cucteMbl. MI3MeHeHNEe KHCIIOTHO-TIIETIOYHOTO PABHOBECHS TIPH
Pa3IMYHBIX 3a00JIEBaHUSX.

MeauuuHCKHE MATEPUAJIbI

Heoprannueckne MeOUUMHCKUME Martepuayibl. MeTramibl. YTJIEpOIHbIE MaTepUaIb.
MexaHu3Mbl B3aUMOJICUCTBUSI MEIUIIMHCKUX MaT€PUAIOB C OMOJIOTHYECKUMU CUCTEMaMH.
B3anmoneiicTBusa: MaTepuan — KpOBb, MaT€pUall — TKaHb, MaTepUall — KJIETKA, MaTepHall —
OMOTIOJIUMEDHI.

HckyccTBeHHBIE OpTaHbI. Anmnapatsl «HUCKYCCTBEHHOE CEpALE-JIETKOEY,
«MCKYCCTBEHHAs MOYKa». MICKyCCTBEHHOE CEeplE YETOBEKAa C aBTOHOMHBIM HCTOYHUKOM
MATAHMUSL.

Bompockl k cemuHapam: 1. Mojx: HCTOpHS OTKpBITHS, CTpOCHHE, (U3HUYECKHE H
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE.

2. bopHas kuciora, OOpHBIN CIUPT, AHTUCENITHYECKAs! AKTUBHOCTb.

3.®usnonornueckuit pactop. Jlsmuc. HamatsipHbiil ciupr.

4. ®ypauunuH. AKTUBUPOBAHHBIM yroiib. ['OopumyHUKM, IUacTelpu. WX mnpumeHeHue,
CBOMCTBA, CIIOCOOBI XpaHEHHUSI.

5. AcniupuH. [Ipumenenue, Gpapmakoioruueckoe JeHCTBUE Ha OPTaHU3M.

6. AHTHONOTHKH, Kiaccudukanus. JucoakTpuos.

/.ApomaTHyecKue Macia U Ux JCHCTBUE Ha OpraHu3M. ApoMarepanusi.

8. AcniupuH, pU3NYECKHE CBOWCTBA, UCTOPHS MOTYyUEHHUS.

9. AHTHUOMOTHKHU, UCTOPUS OTKPBITHS.

10. Knaccuduxanust ssHOBUTHIX BEIIECTB.

11. Yrapnsiii ra3: npuzHaku otpasiieHus. OKa3aHHUE MEPBOM MOMOIIH.

12. Pryte. TokcnunocTh mapoB pTyTu. ConM pTyTH: KajJoOMeENb, CyJIEMa, TPUMEHEHHUE B
Meauurae. Mpibak. CBuHen. CoeAMHEHUST XpoMa.

IIpakTtuka 1. MccnenoBanue JIEKapCTBEHHBIX MTPENAPATOB.

2. Jenosas urpa «Crnacurte 0osbHOTO». [leroBasi urpa COmMpOBOXKIACTCS MPOBEICHUEM
KAQ4ECTBEHHOI'0 aHAJIM3a PACTBOpPAa KOHKPETHOIO BEIIECTBA XUMHUYECKUMHU METOJaMH.
(BemectBa: THoCcynbhaTr HATpUs, HOBOKAWH, JAKTAT Kaibllus, D-Tiaroko3a, MeIHBIN
Kynopoc, OpoMu1 Kausi, Cyib(paT Maraus).

3. UccnenoBanue TOKCUYHOCTU OBITOBBIX BeriecTB. OCTOpOkHO, muUIeBble no0aBku! Mx
JIEVUCTBUE HA OPTaHU3M.

4. Peuienue 3a1a4 1o o01Iel XMMUU ¢ MEUKO-0MOJIOTUYECKON HAITPaBICHHOCTHIO.

5. KoHKkypc (KOJIMYECTBEHHBIN) Unciia peleHHbIX 3a1a4d. CocTaBieHue COOPHUKOB 3a/1a4
ydamuxcsi mo teme (¢ pemenusiMu). CocTaBieHHE TBOPUECKMX pPACUETHBIX 3a7ad IO
Pa3IMYHBIM TEMaM.

Tema 13. BoinoJiIHeHHE IPOECKTOB

Teopus: [loustue npoekra. TUIBI TPOEKTOB, OCHOBHBIE ATAIlbl BBHIMOJHEHUS MMPOEKTA.
Kputepun ornieHuBaHMS BBINOJHEHUS W 3allUThl MOpOeKTOB. (Co3/aHME MPOEKTa
OCYIIECTBIISIETCS 10 caeayromuM 3tamam: — Onpenenenue npobieMbl; — AKTyaIn3aius
TeM; — Beibop o6bekTa nzyuenus; — [locranoBka nienu u 3ana4; — [logbop matepuana; —
Bribop wmetonoB wuccnenoBanus; — [lpoBeaeHMe SKCIEPUMEHTAIBHONW pabOThI; —
Odopmiierne paboThI; — 3amMTa MPOEKTA, MPECTABICHUE PE3YIHTATOB.

[IpakTrka: BBINOJHEHHE MPOEKTOB C MCIIOJIB30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHU.
3amura npoeKTOB.



IHVIAHUPYEMBIE PE3YJIBTATBI
JIuunocmnuoie pezynomamar:

chOPMHUPOBAHHOCTh MOTHBAIlMU K OOyYECHHIO U
1[eJICHAIIPABIICHHOM MMO3HABATEIBHOM ESATEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH K caM000pa30BaHUIO;

CIIOCOOHOCTh K CaMOCTOSATEILHOM, MCCIIEI0BATEIHCKON, HHPOPMAITMOHHO-
MMO3HABATECIbHOM, AHAIIMTUYECKOM JESITEIbHOCTH;

cOPMHPOBAHHOCTh, HABHIKOB  COTPYAHUYECTBA CO CBEPCTHUKAMH
U B3pPOCJIBIMU.

Memanpeomemmnuie pe3ynromamal:

c(OpPMHUPOBAHHOCTh TPEJICTABICHUNA O B3aMMOCBSI3M M B3aUMOJICHCTBUU
€CTECTBEHHBIX HAYK;

c(hOPMHUPOBAHHOCTh yYMEHUH CaMOCTOATENBHO OMNpEeAeNiATh Ield U
COCTABJISITh IUIAHBI JCSTEIBHOCTH; CaAMOCTOSITEIbBHO OCYIIECTBIISITH U
KOPPEKTUPOBATH JICITECILHOCTD;

BIIQJICHUE HABBIKAMH TIOJyYEHUS HEOOXOAuMOW WHGOpMAINK, YMEHUE
KPUTUYECKH €€ OIICHWBaTh M 00palaThiBaTh, YCIICNIHAS OPHCHTAIIAS B
Pa3TUYHBIX UICTOYHUKAX WH(OPMAITUH;

YMEHHUE HCIOJIb30BaTh CPEJCTBA UHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

YMEHUE aHAM3WPOBaTh, OICHWBATh, IIPOBEPATh HA JOCTOBEPHOCTH
1000011aTh HAyYHYI0 HH(OPMAIIUIO;

BJIQJICHUE HaBbIKAMHU T[IO3HABATEIbHOW pediiekcuu ¥ TIpe3eHTaIluu
PE3yIbTAaTOBCOOCTBEHHBIX HCCIICIOBAHUM.

Ilpeomemmnvie pe3ynrvmamesl. TIOCIE 3aBEpUICHUS OOY4YEHUs M0 Tporpamme
oOyyaroruecs: OyayT 3HATh:

— COCTaB, CBOICTBa, 00acTH MPUMEHEHUs HanloJiee pacpOCTPaHEHHBIX BELIECTB U
MaTepUaJoB M YMETh MPUMEHATh WX [0 Ha3HAYCHHIO, COOMofas TpaBuia
0e301acHOro o0paIieHus ¢ HUMH;

— POJIb XUMUYECKUX IEMEHTOB M UX COSMHEHHI B KU3HEACATSILHOCTH OpraHN3Ma;
— Ba)KHEHIIINe XUMHUECKHE TIPEBPAICHHSI, JISKAIE B OCHOBE METa0O0IU3MA;

— HEKOTOPBIC HEOPTAHMYECKHE U OPTAaHWYECKUE BEIIECTBA, IPUMEHSIEMEIC B
MEIHIINHE.

[Tocne 3aBepiieHns 00ydeHus Mo nporpaMme ooydaromuecs OyayT yMeTb:

— COCTaBIISATh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B MIPUPOJIE,
00OCHOBBIBATh POJIb KAKIOTO B COXPAaHEHUH MTPUPOJTHOTO PABHOBECHS,
aHATM3UPOBATh MPUYUHBI U TIOCIIEACTBUS €r0 HAPYIICHUS;

— MPOBOJIUTHh XUMUYECKUN IKCTICPUMEHT 110 OOHAPY>KEHUIO KATHOHOB M aHMOHOB B
pacTBopax;

—co0roAaTh MpaBwiia 6€30MaCHOCTH MPU 0OPAIICHUH C JIEKApCTBEHHBIMU
BEIIECTBAMH U CPEJICTBAMHU OBITOBON XUMUU;

—COCTaBJIATH OTYET O MPOECIIAHHOM IKCIIEPUMEHTE;

—MPUMEHSTH BEIIECTBA 110 HA3HAYEHUIO;



—peuaTtb 3a1a4un paSHHqHOﬁ CTCIICHHU CJIOXXHOCTH:. KaK TUIIOBBIC, TAK 1 KOMIIJICKCHBIC,
—pa3BuUBATb CO6CTB€HHYIO WHUIOWATHUBY U MMO3HABATCIIbHYIO AKTUBHOCTL IIPpU
PCUICHUHU PA3JIMIHBIX BOIIPOCOB U HpO6JI€M B XUMHHU.

PA3JEJ 2. OPTAHU3AIIMOHHO - IIEJAT'OI'MYECKHUE YCJOBUA
PEAJIM3ALIMU ITPOT'PAMMBI

KAJIEHJIAPHBIN YYEBHBIA I'PA®UK

No
W OcHOBHBIC XapaKTEPUCTUKHA 00Pa30BaATEIBHOTO MpoIiecca
1. | KomuyecTBO yueOHBIX HEIEIb 34
2. B [1IEPBOM MOJYTOJIUN 16
3. BO BTOPOM TOJIYT'OJIHH 18
Hauyano yueGHoro roja (mianupyemas 1ara Hayaia
4 )Y Aa (UTaHHpyeMas 1 06.09.2021
3aHITHI)
OxkoHuanue yuyeOHOro roga (IIaHUpyeMas JaTa
5. YIRS Aa (wiauHpy : 28.05.2022
OKOHYAHMUSI 3aHSTUH)
5 KonudecTBo y4eOHBIX YacOB Ha OJTHOTO y4YaIerocs B 4
" | HemeIo
7 KonndecTBo y4eOHBIX 4acOB Ha OJTHOTO y4YaIerocs B 144
" | roxg
8. | ®opma opranuzanuu 00pa3oBaTEIBHOTO MpoIlecca OYHO
YCJIIOBUSA PEAJIN3ALIUU TPOT'PAMMBI
Mamepuansno-mexnuyueckoe obecneuenue npozpammol
OpraHuzaiuoHHbBIC  YCJIOBHS,  TO3BOJISIIONIME  peaiu30BaTh  COJEpKAHUE

JIOTIOJTHUTENIBHOW 00pa30BaTeIbHON TIPOrpaMMbl «XUMHUS B JKA3HU UYETOBEKa»
IPEenoiIaraloT HaIMYue: - TOMEIICHUsI, YKOMITJIEKTOBAHHOTO CTaHAPTHBIM Y4€OHBIM
o0opynoBaHuEM M MEOENbIO (IOCKA, MaPThI, CTYJbs, MKA(BI, dJIEKTpooOeceueHue,
BBITSKHOM 1TKa(), paKOBHHA C XOJIOJHOW BOJOMPOBOJHON BOJAOMW). - HEOOXOIUMBIX
JUIL  DKCIIEPUMEHTOB  OOOPYJIOBaHHMS UM  PEAKTUBOB. -  MYJIbTUMEIUMHOTO
obopynoBaHusi (KOMIIbIOTEp, HOYTOYK, MPOEKTOp, GIAIIKAPThI, dKpaH, CPEIACTBa
TEIEKOMMYHHUKAIIMK  (JIOKaJbHbIE  IIKOJIbHBICE CETH, BBIXOJA B  HHTEPHET).
Junaktudeckoe obecrieyeHue MpearnoiaraeT Hajudue TEKCTOB Pa3HOYPOBHEBBIX
3aJaHU, TEMAaTHYECKUX TECTOB IO KAXKIOMY pa3Aeiay TEMbl, WHCTPYKIUWA s
BBITIOJTHEHUSI TMPAKTUYECKUX paboT, TaOauIbl XuUMHUYeckux odnemeHtoB J[.U.
MenneneeBa, TaOIUIBI PACTBOPUMOCTHA OCHOBAHUH, KUCIIOT, COJICH.

Y4eOHO-MeTOAMYECKOE o0ecnevyeHre POrpaMMbl

Meronrka 00y4deHust MO OporpaMme «XUMHUS B JKH3HU YEIIOBEKa» COCTOUT U3
COYETaHUS JEKIMOHHOIO M3JIOKEHUS TEOPETUYECKOr0 MaTrepuana C HarisIHbIM
ITIOKA30M MJUTIOCTPUPYIOLIEr0 MaTepuana U IPUEMOB PELICHUS MPAKTUYECKUX 3a7ad.
OOyuaromuecs 3aKpervIsSlOT TMOJY4YEHHbIE 3HAaHUS IYTEM CaMOCTOSITENbHOTO



BBIIIOJIHCHUA HPAKTUICCKUX pa60T. I[J'I?I pasBUTUA TBOPYCCKOI0 XHMMHYCCKOTO
MBIIIJICHUS. Y1 HaBBIKOB aHAJIMTUYECKOM ACATCIIbHOCTHU IICAaror mpoBoaAuT CEMHUHAPHLI,
3aHATHA 110 IIPC3CHTAIMHU TBOPYCCKUX W IMPAKTHYCCKUX pa60T, MO3I'OBBIC HITYPMBI,
HHTCIUICKTYAJIbHBIC UT'PLI.

Hupopmayuonnoe odecneuenue

CIPaBOYHMKH, YU€OHBIE IIJIAKAThl, AOMOJHUTENbHAS IUTEPATYpa MO XUMHUH,
pa3naTo4yHbIi MaTepua, MoA00pKa KOMIIBIOTEPHBIX MPE3EHTALUMN U
BUJIEOMATEPHUAIIOB

Kaopoeoe obecneuenue
1.Yuumens o6uonocuu Henomuawux Ceemnana Heanoena. B1988 rony
3akoHuYMiIa KpacHOSPCKUN roCynapCTBEHHBIM NENArOTMYECKUN YHHBEPCUTET IIO
CIIEHUATBHOCTH YUUTENh OUOJOTUM U XUMUH, MPUCBOCHA KBAUTU(PUKAIUS YUUTEIb
XUMUU U OUOJIOTUH
2. Cmaoic 33200a. Kamezopus evicuias
3. Ileoazoz /10

®OPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

(I)OprI MNPOBCACHUA aTTeCTallMU: OIIPOC, TCCTUPOBAHUC, AHKCTHUPOBAHMUC,
KOHTPOJIBHOC 3aJaHUC, IICAAI OTHYICCKOC Ha6J'IIOI[eHI/Ie.

Jli OTCeXKMBaHUS PE3yNbTaTUBHOCTH 00pa30BaTeNIbHOTO Mpolecca Mo mporpamme
«XuUMHSI B KU3HM YEIIOBEKa» MCIHOJB3YIOTCS CIEAYIOIIUE BUIBI KOHTPOJIA: -
MpEeABApUTENbHBI KOHTPOJIb (MPOBEPKA 3HAHMM Yy4yalIuXCsi HAa HAdaJbHOM JTarle
OCBOEHHMSI MTPOrpaMMbl) — BXOJHOE TECTUPOBAHME; - TEKYIIUHA KOHTPOJb (B T€UEHHUE
BCETO CpOKa pealn3alid IMPOTPaMMbl); - WUTOTOBBIA KOHTPOJIb (3aKJIFOUUTEIbHAS
MpOBEpKa 3HaHWUW, YMEHUH, HABBIKOB 10 UTOTaM peanu3auuu [Iporpammer).

@DopMBbI aTTECTAIMH: - CAMOCTOSITENIbHAS paboTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

- y4acTH€ B TBOPUECKUX KOHKYpCax U MPEAMETHON OJIMMIIUAJE IO XUMUHU;
- IPE3CHTALIMS U 3alIUTa MPOEKTA.

Texymmii koHTpodb: @DopMaMu KOHTPOJIS YCBOCHHs Y4eOHOro maTepuana
MPOTPaMMBbl  SIBIITFOTCSI OTYETHI IO MPAKTHYECKUM padboTaMm, TBOpYECKHUE PaOOTHI,
BBICTYIIJICHUS HA CEMHHApax, CO3/IaHne MPE3EHTAIUH 10 TeMe U T. 1. O0ydarommecs
BBITIOJIHSIIOT 33/IaHU B HMHAUBUAYAIBHOM TEMIIE, COTPYJIHMYasi C IIE€Iarorom.
BrinosHeHne TPOEKTOB CO3JAET CUTYALIMIO, MIO3BOJISIONLYI0 PEATU30BATh TBOPUYECKHE
CUJIbl, 00€CIeYuTh BIPAOOTKY JIMYHOCTHOTO 3HAHUSI, COOCTBEHHOTO MHEHUSI, CBOET0
CTWJISL JIeSITeNIbHOCTU. BiitoueHne oO0ydalluxcs B PEaTbHYI0 TBOPYECKYIO
JeSTEIbHOCTh, MPUBJIECKAIOUIYI0 HOBU3HOW M HEOOBIYHOCTBIO SIBIIETCS CTUMYJIOM



pa3BUTHsI MO3HABATEIbHOIO MHTEpeca. OJHOBPEMEHHO DPAa3BUBAIOTCS CIOCOOHOCTH
BBISIBJISITH MPOOJEMbl M paspeliath BO3HUKaIue npoTuBopeuns. [lo oxoHuaHuu
KQ)KJI0M TE€MBI IIPOBOJMTCS UTOTOBOE 3aHATUE B BUAEC TEMATUYECKOI'O TECTUPOBAHUS.
Hrorosas arrecranus npeaycMaTpUBaET BBIIIOJHEHUE UHANBUAYAIIbHOTO IIPOCKTA.

Cucrema OTCJI€KUBAHUS W OLEHUBAHMS Pe3yJbTATOB OOy4YeHHs eTei

AAHHOU MporpaMmme.

[Iponiecc oOyueHwus mperycMaTpUBaeT CIASAYIOIINE BUAbI KOHTPOJIS:

Bpemsi npoBeeHus

\ Iesab mpoBeaeHust

| ®@opmbI KOHTpOISE

BXxo1HO# KOHTPOJIb

B navane yue6HOTO T0O/1a

Omnpenenenue YPOBHSI
pa3BUTHUSA JETEH, 1794
TBOPYECKUX CIIOCOOHOCTEN

Tect

Texkymni KOHTPOJIb

B TEUYCHUE
y4eOHOro roja

BCCIO

Onpenenenue CTETIEHU
YCBOEHUSI  OOy4YaroMIMMUCS
y4eOHOTO Marepuana.
Onpenenenue  TOTOBHOCTH
JIETE€H K BOCIPHUITUIO HOBOTO
Marepuana. IloBbIIEHHE
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTU  JIETEU
B OOy4EeHHH. [Ton6op
HauoOoJee 3¢ HEeKTUBHBIX
METOJI0B " CPEICTB
oOyJeHus.

MIpaKTUYECKas
coOeceloBaHNUE;
BUKTOPWHA, 3a4eT
3aJauaM

pabora;

I10

HNTOroBblii KOHTPOJIb

B koHue yuebHOro ronaa
110 OKOHYaHUU 00yUYEeHUs
10 MpOrpaMme

Onpenenenue  U3MEHEHHS
YPOBHSI pa3BUTHUSI ACTEH, WX
TBOPYECKUX CIIOCOOHOCTEH.
Onpenenenue pe3yJbTaTOB
oOyuenusi. OpuEeHTUPOBAHKE
y4Jaluuxcs Ha JajibHenuee
(B TOM qucie
CaMOCTOSITEIIbHOE)
oOyueHue. [Tomyuenue
CBecHUN IS
COBEPIICHCTBOBAHUS
00111e00pa30BaTeIHbHOM
nmporpamMmbl W METOJOB

oOy4eHus.

3ammura IIPOEKTHO-
HCCIIEI0BATEIbCKOM
paboThI

METOIUYECKHUE MATEPHUAJIBI

Oco0eHHOCThIO OpraHu3ali 00pa30BaTENILHOTO

o0yueHue.

nponecca ABJIICTCA OYHOC




OcHoBHBIMH (opmMamMu pabOThl Ha 3aHATHH SBISAIOTCA KOJUICKTHUBHBIC
OOCYXXJEHHs, TUCKYCCHHM, SKCKYpPCHH, IMpakTU4Yeckue  paboThl, HUCCIEIOBaHHUE,
HaOoIeHre, paboTa ¢ Hay4YHOU JIUTEepaTypoil.

OCHOBHBIE METO/IbI OPTaHU3AIUU YYEOHO-BOCIIMTATEILHOTO MIPOIIecca:
CrnoBecHbIi METO - pacckas, becena, 00CyKICHHUE;

MeTo HarasAHOCTH - HATJISAHBIE TOCOOUs, (OTO- U BHIEOMATEPUAIIbI.
[TpakTHyeckuii MeTo1 — HaOMIOICHNE, TPAKTUYECKUE PaOOThI, SKCKYPCUHH.
OOBICHUTENBHO-UIUTIOCTPATUBHBIN - COOOIIEHUE TOTOBOM HH(POPMAIIUU.
YacTUYHO-TIOMCKOBBIN METO/I - BHIIIOJIHEHUE MPAKTUUYECKUX PadOT.

B mporuecce 00yueHus: mpeaycMaTpUBAIOTCS TEOPETUUYECKUE M MPAKTUUECKHUE
3aHaTuA. TeopeTnueckas 4acTb OOBIYHO 3aHUMAeET He Oosee 45 MUHYT OT 3aHATUA U
4acTO UJET NapAJIIENBHO C BBIIOJHEHUEM MTPAKTUYECKOTO 3a/1aHHs.

CmpyKkmypa 3auamuil coCmoum u3 HeCKOJIbKUX 3manoe:

1. Opranuzanus Havasia 3aHATHS (aKTyaau3alus 3HaHUM )

2. IlocTaHoBKa 11e/1M U 33724 3aHATUS (MOTUBAIIH)

3. TeopeTuyeckas 4acTh (03HaKOMJICHUE C HOBBIM MaTE€pUAIOM)
4. IlpakTrueckas 4acTh (IEPBUYHOE 3aKPEIICHUE HABBIKOB)

5. IlpoBepka nepBUYHOTO YCBOCHUS 3HAHUN

6. Pednexcus

7. PexoMeHmanuu Jyisi CaMOCTOSTEIbHOM paOOTHI.

Ha 3anaTusx npuMeHsI0TCS TUIAKTHYECKUE MaTepHabL:

® UAAKTUYECKHUE MOCOOMsS (KapTOYKH, Pa3JaTOUYHbIN MaTepuai, BOMPOCHI
JIJIsl yCTHOTO U TIMChbMEHHOTO OIpOoca, MPAKTUYECKUE 3a/IaHus);

® BHJICO3ANKCH, BUJIEO YPOKU;

® IpE3CHTAIHU.
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