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IosicHuTEALHAA 3aNMUCKA

JlononuutenbHast o01IeoOpa3oBaTebHas oOOlIepa3BUBaOIIas MnporpamMma (maiee
JOOII) «XuMHsl B )KU3HU YEJIOBEKA» UMEET ECTECTBEHHOHAYYHYIO HAIIPABICHHOCTb.

JHOOII «Xumusi B JKH3HM 4YelOBEKa» pa3pabOoTaHa Ha OCHOBE CIEAYIOLIUX
HOPMATHUBHO- MpaBOBbIX J0KyMeHTOB: ®enepanbubiii 3akoH «0O0 oOpa3oBaHUU B
Poccuiickoit ~ ®enepaunmn» ot 29.12.2012  Ne273-®3,Konuenuus  pa3BUTHS
JIOTIOTHUTENIBHOTO 00pa3oBaHus JeTed (yTBEpkKleHa pacnopsikeHuem lIpaBurenbcTBa
P® ot 04.09.2014 Nel726-p), Can-Ilun k yCTpOWCTBY, COIEpNKAHUIO U OpraHU3AIMIU
JEeSTENbHOCTH 00pa30BaTEIbHBIX OPraHM3alUi JOMOJHUTENBHOTO 00pa3oBaHus JeTeil
(YTBEpk/I€HO MOCTaHOBJIEHHWEM [J1aBHOro rocyJapCTBEHHOIO CaHUTapHOro Bpaya PO
or 04.07.2014 No41), Ilopsaok opraHu3alMu M OCYUIECTBICHHUS 00pa3oBaTENbHOU
NEeSATENBHOCTH O JOMOJHUTENBHBIM 00111€00pa3oBaTesibHbIM MporpaMMamM (yTBEPKJIEH
npukazoM MuHuctepctBa o6OpazoBaHusi u Hayku P® ot 29.08.2013 Nel1008),
Meronuueckue pEKOMEH AN o POEKTUPOBAHUIO JIOTIOJTHUTEIBHBIX
oO01Iepa3BUBAIOIINX MPOrpaMM (BKJIIOUYasi pa3HOypoBHEBbIe nporpammel) (IIpunoxenue
nucekMy JlemapraMeHTa TOCYJApCTBEHHOW TMOJUTHKU B cepe BOCHUTAHHUS JeTed U
Mosoaexxu MunucrepctBa oopazobanus 1 Hayku PO ot 18.11.2015 No09-3242.

JlononuutenbHas o01ieodpa3oBarenbHas o0lIepa3BUBaroIias nporpaMMa «XuMHus
B JKH3HM UYEJIOBEKa» OPUEHTHUPOBAHA HA pa3BUTUE II03HABATEIBHOW aKTHBHOCTH,
CaMOCTOSITETIbHOCTH, JIIOOO3HATEIBHOCTH, Ha JOIOJHEHUE U YINIyOJeHHE UIKOJbHOM
OporpaMmbl 10 XMMHH, (OPMHUPOBAHUIO HUHTEpeca K Hay4YHO-UCCIIEIOBATEIbCKOM
TESATENBHOCTH.

HoBusna nononHuTenbHON 00111€00pa30BaTEIbHON MpOrpaMMbl «XHUMHUSI B JKU3HU
YeJIOBEKA» 3aKI0YAeTCs B TOM, YTO KPOME OINPEICIEHHBIX 3HAHUN U YMEHUM ydalliuecs
HOPOBOJAT OOJIBLIYIO U HAIIPaBJIEHHYIO pabOTy MO HAKOIJICHUIO U PACIIMPEHUIO 3HAHUH O
OPUMEHEHUM XUMHUYECKHX BEIIECTB B IIOBCEAHEBHOM »KM3HM. B mporpamme kpome
TPaJULMOHHBIX ~ METOAOB M  (OpM  OpraHM3allMd  3aHATHH,  UCHOJIB3YIOTCS
uH()OPMAIIMOHHO-KOMMYHUKAaTUBHBIE  TexHoyoruu. Ilpumenenne WKT mo3Bomser
3HAYUTEJIbHO PpACHIMPUTh BO3MOXKHOCTH TpEIbsBIECHUS ydyeOHOW  uH(poOpMauuy,
MO3BOJISIET YCUIUTh MOTUBAIIMIO 00YYaOIUXCA.

AKTyalnpHOCTh NpOrpaMMbl. XHMHUs - 3TO HayKa O BELIECTBAaX, UX CBOMCTBAX U
npeBpalleHuax. Ponb XUMHM B JKM3HM  4YEJIOBEKAa  OrpOMHA.  XUMHUYECKas
IIPOMBIIUICHHOCTh B HACTOSIIEE BpeMsl pPa3BUBAETCS TOpas3lo ObicTpee, dyeM Jrolas
apyras, ¥ B HauOOJbLIEH CTENeHH OMNpeaeNseT HaydyHO - TEXHHUYECKHH Iporpecc.
CoBpeMEHHOMY YEJIOBEKY IPOCTO HEOOXOAMMO 3HAaTh M MPAaBHIBHO HCIIOIb30BaTh
JOCTUKEHUSI COBPEMEHHOM XMMHUHU U TEX BEIIECTB, KOTOPBIE UCIIOJIB3YIOTCS B OBITY.

3HaHus, MOJIydaeMble B IIKOJIE MO XUMHH, BO3MOKHO M HEOOXOAMMO TpaMOTHO
NPUMEHATh U B NOBCEAHEBHOW >kM3HU. [l03HaBasg OCHOBOMOJAraroOUIUMe 3aKOHBI XWMMH,
oOyyaromiecs: 3HaKOMATCS C COCTABOM U CBOWCTBAMU PA3IMYHBIX XUMUYECKUX BEIIECTB,
KaK €CTECTBEHHBbIM 00pa3oM NPHCYTCTBYIOILKE B YEJIOBEYECKOM OPraHHU3Me, TaK U IMpHU
HE3aBUCUMOM BHEIIHEM BO3AeiCTBUU. IIIKONbHUKM y3HAIOT, KAK UMEHHO 3TH BELIECTBA
BIUSIIOT Ha MPOLIECCHI )KU3HEAEATEIbHOCTH OPraHU3Ma U Ha caMmy KM3Hb YeJIOBEKa - UTO
MIOJIE3HO U B KAKUX KOJIMYECTBAX, & UTO MOXKET OKa3bIBaTh OTPULIATEILHOE BIUSHHUE.



JlononuutenbHass oOpa3oBaTenbHasi oOIlepa3BUBalolias NporpamMma «XUMHUS B
KU3HU YEJIOBEKa» 3HAKOMHUT OOYYaloIMXCsl ¢ KOMIUIEKCHBIMHU MpoOJieMaMu U 3ajayamu,
TpeOYIOIIMMHU CHUHTE3a 3HAaHWU MO psaAy mnpeaMetroB (dbusuka, OHOJIOTHS, SKOJIOTHS,
reorpadus, UCTOpus).

DKOJIOTMYECKUI aCleKT: aHAJIM3 U3MEHEHUW B OKPY’KAIOIIEH cpeie U OpraHu3alius
CBOET0 BIMSHUA HAa CUTYaluio, GopMupoBaHre OEPEKHOr0 OTHOIIECHHUS K IPUPO/IE.

@u3znyeckuid acnekT: HU3y4yeHue (PU3MYECKUX CBOMCTB BelIeCTB, (usnyeckue
METOJbl aHau3a BellecTBa. MCTOpUYEeCKU acleKT: UCTOPUYECKHUE CBEJICHUS O BIIUSIHUU
XUMUU Ha )XU3Hb YeJIOBEKA.

buonornyeckuii acmekT: HU3yYE€HHE XUMHYECKOTO0 COCTaBa OOBEKTOB JKHBOU
PUPO/IBI.

Nudopmatuka — mouck wmHopmanuu B HMHTepHeTe, co3zmanue u odopmieHUE
Ipe3eHTaIui, paboTa B TEKCTOBBIX U TAOJUYHBIX pelaKTOpaX.

Conepxanue [IporpaMMbpl 3HAKOMUT OOYYAIOIIMXCSI C XapaKTEPUCTUKON BEIECTB,
OKPY’KaIOIIUX HAac B OBITY: BOJA, IOBAPEHHAS COJIb, C BEIIECTBAMHU, U3 KOTOPBIX CICIaHBI
nocyjia, CIHWYKH, KapaHjaamwu, Oymara, CTpOUTEIbHBIE MaTepualibl, aBTOMOOHWJIbHAS
TEXHHKA, JiekapcTBa. Takue Tembl Kak: «Boaay, «IloBapenHas conby, «Cuykmny,

«bymara»  nmalT  BO3MOXKHOCTh  aKTyaJM3alldd  JKOJOTUYECKHX  3HAHUMU
00yJaromuxcs.

[IpakTuueckue 3aHATHS CIOCOOCTBYIOT (DOPMHUPOBAHUIO CIIEIMANBHBIX YMEHHH U
HABBIKOB Pa0OTHI C BEIIECTBAMU U 000PYI0BAHUEM.

[IpoexkTHBIe pabOTHI, TeMaTHKa KOTOpPBIX mpuBoAuTCs B [Iporpamme, mo3BOJSAT
chopMHpOBaTh Y OOYYaIOIIUXCS YMEHHE CaMOCTOSITENIbHO MPUOOpeTaTb W MPUMEHSTh
3HAHMSI, a TAKXKE PA3BUBAIOT X TBOPUYECKHUE CIIOCOOHOCTH.

AxrtyansHOCTh [Iporpammbl 00ycloBiI€Ha T€M, YTO B YU€OHOM IUIaHE MO MPEIMETY
«XHUMHS» OTBEJECHO Bcero 2 vaca B Heaelmo B 8 M 9 knaccax 1 1 gac B 10 m 11 kiaccax,
YTO JaeT BO3MOXXHOCTh C(HOPMHUPOBATH y OOYUYAKOIIMXCS TOJIBKO Oa30BbIE 3HAHUS I10
npeamety. B Toxke Bpemst Bozpact 13-16 jer sBiseTcsl BAXKHBIM 711 TPO(PECCHOHATBEHOTO
camooripeiesieHus o0ydJaroruxcs. Bo3MOXXHO, YTO MPOCHYBIIMKCA WHTEPEC K XUMHUHU
MOJKET BIIUATH Ha BBIOOp Oyyiei npodeccumu.

[Iporpamma HampaBlieHa Ha JIMYHOCTHO-OPUEHTHUPOBaHHOE o0Oyudenue. Ponb
nejjarora COCTOUT B TOM, YTOOBI CO37aTh KaXIOMY OOyYarOIIeMyCs BCE YCIOBHS, IS
HanOoJiee TOJHOTO PACKPBITUS M pealu3anuu ero crnocodOHoctei. Co3nmaTe Takue
CUTyallud C MCIOJb30BAaHUEM DPA3IUYHBIX METOJOB OOYYEHHsS, TIPU KOTOPBIX KaXKIbIN
OoOydJaromuiicsi TpuIaraeT COOCTBEHHBIE TBOPYECKHUE YCWIHWSA W WHTEIUICKTYyaIbHBIC
CIIOCOOHOCTH MPHU PEUICHUU MMOCTABICHHBIX 3a/a4.

[Iporpamma «XuMHsIT B JKM3HHM YEJIOBEKa» CO3/l1aHa C 1eJblo (popMUpOBaHUS
MHTEpeca K XUMHUH, paclIUpeHusi Kpyrozopa oOyuaroniuxcsi. OHa OpHUEHTHpOBaHA Ha
oOyuarommxcs 13-15 71eT, To ecThb Takoro Bo3pacTa, Korjga pedsTaM CTaHOBUTCS
WHTEPECEH MHpP, KOTOPbIA HX OKpPYXaeT U TO, YTO OHU HE MOTYT OOBICHUTH, a
CICLUANIbHBIX 3HaHUM emie He xBartaer. OOydarouuecs ¢ PpOXKACHUS OKPYKEHBI
pPa3IMYHBIMU BEUIECTBAMHU U JOJKHBI YMETh oOpamarbcsi ¢ HUMU. OCHOBHBIM YCIIOBUEM
3QUUCIICHUs] JieTed NI OOydeHHs SIBIIIETCS HMX 3aMHTEPECOBAHHOCTh M JOOPOBOIBHOE
KeJaHUE 3aHUMATHCSI €CTECTBEHHOHAYUYHOMU JIEATEIbHOCTHIO.

[lenarornueckas 1enecooOpa3HOCTh TPOTrpaMMBbl

[lenarornueckas 1enecooOpa3HOCTh MPOrpPaMMBI  3aKJIIOYaeTCsi B TOM, 4YTO B



npoiiecce 00y4eHHsI CO3/IA0TCs yCIOBHS K (POPMUPOBAHUIO Y OOYYAIOUIUXCS IIEJIOCTHOM
KapTUHBI MHPA, BOCITUTAHUIO JIFOJH TBOPUYECKHX U KOHCTPYKTHBHO MBICIISIINX, TOTOBBIX
K pEIICHUI0 HECTaHAAPTHHIX JKM3HEHHBIX 3amad. Ha 3aHATHAX 1O mporpamme
dopmMupyroTcss ymeHus 0€30macHOro oOpalleHus C BEIIECTBAMM, HCIIOJIB3yeMBIMU B
MOBCETHEBHOM XU3HU, 3aKJIAbIBAIOTCS HOPMBI 30POBOrO o0Opa3a >KM3HU. 3HAKOMCTBO
OoOydJaroImmXxcs ¢ XUMHUYECKHMH BEIIECTBAMHU, M3 KOTOPBIX COCTOHMT OKPYKAIOIIUH MUp,
MO3BOJISIET PACKPBITh BaXHEHININE B3aUMOCBSI3H YEJIOBEKA U Pa3IMYHBIX BEIIECTB B Cpee
ero ooutaHus. ITO MO3BOJIAET PEOCHKY NMPHOOPECTH 3HAHUS U YMEHHUS, KOTOpble OH B
JabHEHIIIeM MOXKET UCIOJB30BaTh KaK B Mpollecce OOYYEeHHs B Pa3HBIX NUCIUIUIMHAX,
TaK ¥ B TMOBCEAHEBHOMN KM3HU JIJIS PEIICHUSI KOHKPETHBIX 33]1a4.

[Iporpamma oOecrieunBaeT pa3BUTHE YMEHHH B HAy4YHO - MPAKTHYCCKOH U
UccieoBaTeNbCcKol nearenbHocTH. Co3/aer yCioBHS JUIsl TOJHOLUEHHOTO pa3BUTHS
TBOPYECKUX CIOCOOHOCTEH Ka)I0Tro 00ydYaromerocs, yKperieHHe MHTepeca K 3aHATHAM
110 XMMUH.

[Tporpamma «XuMUsI B KH3HU YEJIOBEKa» CBsA3aHA C BO3PACTHBIMH OCOOCHHOCTSIMHU
oOydaromuxcs JTaHHOTO BO3pacTa: JI0003HATEIBbHOCTh, HAOJI0aTEeIbHOCTh, MHTEPEC K
XUMUYECKUM TIpolleccaMm; >KelaHueM padoTarh C Ja0OpaTOpHBIM  O0OpPYIOBAHUEM;
OBICTpOE OBJIAJICHUE YMECHUSIMHU U HABBIKAMH.

Kypc HocuT pa3BuBaronyo, 1eATeIbHOCTHYIO U MPAKTUYECKYIO HAIPaBIEHHOCTb.

OTnUYUTETFHOM OCOOEHHOCTHIO JAaHHOW MPOrpaMMbl 3aKIIOYAETCS B TOM, YTO
nporpaMMa CYHIECTBEHHO JOIOJIHSAET 00beM IIKOJBbHON MporpaMmbl Mo Xxumuu. Kpome
TEOPETUYECKOTO Kypca MpeaycMaTpUBAETCs 3HAYUTENIbHOE KOJIMYECTBO MPAKTUUYECKUX
paboT, THaBHasg LEJdb KOTOPHIX — pa3BUTHE NPAKTUYECKUX YMEHHM W HABBIKOB
CaMOCTOSTEIILHOM, IKCIIEPUMEHTAIBHOM M UCCIIEI0BATEIBCKON NIEATETbHOCTH yUalUuXCsl.
PeGsita Haywatcst cTaBUTh IPOCTEHIINE OMBITHI, pabOTaTh C peaKTHUBaMH, IJIAHUPOBATH
CaMOCTOSITEILHYIO Pa0OTy HaJl BRIOpAaHHON TeMOH, 0(OPMIISITh MPAKTUUECKUE PAOOTHI.

OO0yueHne 10 TaHHOM MPpOrpaMMe OCYIIECTBIAECTCS B (hopMe MPaKTHIECKUX PadoT,
AKCKYpCHUH, a Tak)Ke MpeayCcMaTpUBaeTCS HHANBUAYaIbHAsl paboTa ¢ OJapeHHBIMU JEThbMU
Y TIOJITOTOBKA 00YYaIONIUXCsl K HAYYHBIM KOH(EPEHIIUAM U MPEAMETHBIM OJIUMITHAIAM.

AJlpecat nporpaMmmsbl

[Iporpamma paccuntana Ha AETEW CpeAHEr0 WIKOJBHOTO Bo3pacTa. JlaHHbINM BO3pacT
ABIIIETCS TIEPHOJOM OTPOYECTBA, BaKHEUIIHE crenuduueckre dYepThl KOTOPOTO
MPOSIBIIAIOTCS. B CTPEMJICHUU K OOIICHHIO CO CBEPCTHUKAMHU, TOSIBJICHHH B TOBEACHUU
MPU3HAKOB, CBUACTEIBLCTBYIOIIUX O JKEJIAHUM YTBEPAUTH CBOIO CAMOCTOSITEIHHOCTD,
HE3aBUCUMOCTb.

CtpemieHre TIOAPOCTKOB OBJQACTh PA3IUYHBIMA YMEHHSIMH CIIOCOOCTBYET
Pa3BHUTHIO YYBCTBA COOCTBEHHON YMEIOCTH, KOMIETEHTHOCTH U TTOJTHOIIEHHOCTH.

JtoT IEPHOT XapaKTepU3yeTcs CTaHOBJICHUEM n30UPaTENIbHOCTH,
[IEJICHATIPABIICHHOCTH  BOCTIPUATHS, YCTOWYMBOTO TPOU3BOJIBHOTO BHHUMAHHS |
JoTUYecKoil maMsaTH. B 9T0 BpeMsi akTHBHO QopMuUpyeTcs aOCTPaKTHOE, TEOPETUIECKOE
MBINIJICHNWE, YCUJIWBAIOTCS WHIWBUAYAJbHBIC pa3U4us, CBS3aHHBIC C pPa3BUTHEM
CaMOCTOSATEIILHOTO MBINIICHUA. WJAeT CTaHOBIEHWE HOBOTO YPOBHS CaMOCO3HAHUA,
KOTOPBIN BBIPAYKAETCS B CTPEMJICHHUH TOHSATH Ce€0s, CBOM BO3MOXHOCTH, CBO€ CXOJICTBO C
JIPYTHMH IETEMH U CBOIO HETIOBTOPHMOCTb.

[Iporpamma «Xumusi B JKM3HU YEIOBEKAa» CO3/IaHAa C IENbI0 (HOPMHUPOBAHUS
MHTEepeca K XUMHUH, PACIIUPEHUs: Kpyro3opa obydaromuxcsi. OHa OpUEHTUPOBAaHA Ha



oOyuaromuxcsa 13-16 neT, TO ecTb Takoro BoO3pacTa, Korjga pedsTaM CTaHOBUTCS
MHTEpECEH MHpP, KOTOPBIH HMX OKpYyXaeT W TO, YTO OHH HE MOTYT OOBACHUTH, a
CHeIMaNbHBIX 3HaHWK eme He xBaTaeT. OOydwarommecs C POXIACHHUS OKPYKEHBI
pa3IMYHBIMU BEUIECTBAMH U JJOJHKHBI YMETh 00paIiaThCcsi ¢ HUMH

BozpacTt aereit, yuactByromux B mporpamme 13-16 ner.

DOopMHUPYIOTCS OJHOBO3PACTHBIE WM Pa3HOBO3PACTHBIE TPYIIBI, UYHUCICHHOCTHIO
ot 15 no 20 genoBek.

HabGop ywamuxcs B Tpynmy OCYIIECTBISETCS Ha OCHOBE CBOOOJHOTO BBIOOpa
JACTBMH U UX POJUTEISIMH (3aKOHHBIMHU TPEJICTABUTENSIMHU), 0€3 0TOOpa W MpeabsBICHUS
TpeOOBaHMIA K HAJTMYUIO CTICHIUATBHBIX 3HAHUH Y peOeHKa.

Cpox peanuzayuu npozpammol U 00bEmM YUeOHbIX UACO8:

[Iporpamma paccuurtana Ha 1 rox o0ydyenus. 136 yaca, 2 pa3a B Heziento 1Mo 2 yaca.

Dopmobl 0Oyuenusn:

OOydeHne 1O TIporpaMMe OCYIIECTBISIETCS B O4YHOW (opme, HO  TaKxKe
NPUMCHSIOTCS U TUCTAHIMOHHbIE TEXHOJOTHH O0YUYCHHUS.

JIuCcTAaHIIMOHHOE O0Yy4YeHHe TPUMCHSCTCS C LENbI0 WHAMBHIYAILHOTO OOyYeHUs
yUYalIuXxcs, TPOMYCTHBIIMX 3aHATHSA IO OOJIC3HHW, WM IPYTUM TPHYMHAM, a TaKXKe B
YCIOBUSAX OTPAHUYUTENbHBIX MEPOIIPUSITHIA.

JuctanionHoe 0Oy4YeHHe OCYIIECTBISIETCS C NPUMEHEHHEM CEPBHCOB CETH
HNuTepHer:

® JJIEKTPOHHAS M0YTa;

e Cuctema Moodle (MomynpHass OOBEKTHO-OPUCHTUPOBAHHAS —JHHAMHYCCKAS
ydeOHasl cpena);

e cepsuckl GOOgle: MOKyMEHTHI, Ipe3eHTallnH, TA0IHIIBI, (POPMBI, CANTHI,

® Jpyrue MOoMCcKOBbIe, UHPOPMAIIMOHHBIE U UHTEPAKTUBHBIC CEPBHUCHI.

B mpomecce o0ydeHus — ucmonp3yercss  Takue  (GOpPMBI  3aHATHM  Kak:
KOMOMHUPOBAHHOE, IPAKTUIECKOE, Oece/a, ONBITHI, SKCIIEPUMEHTHI, SKCKYPCHH.

B nanHo# mporpamme oTAaeTcs mpeanoYTeHrue TakuMm Gopmam, METo1aMOO0yUYeHus,
KOTOpBIE:

® CTUMYJIHMPYIOT OOYyYaromMXCsi K TOCTOSHHOMY IIOIMOJIHEHUIO 3HaHUMl (Oecensl,
BUKTOPHUHBI, OJTUMITHAIBI U T.1.);

® CIIOCOOCTBYIOT Pa3BUTHIO TBOPYECKOI'O MBIIUIEHUS, METOJIbI, 00ECIIeUNBAIOLINE
dbopMHUpOBaHNE WHTEIUICKTYaJIbHBIX YMEHUN: aHaJINW3, CUHTE3, CPABHEHUE, YCTAHOBIICHHUE
MPUYUHHO-CJIC/ICTBEHHBIX CBSI3€M, a TakKe TPAaUIMOHHBIE METOAbl — Oecena,
HAOJFOICHMSI, OTIBIT, SKCIIEPUMEHT, MPAKTHYECKUE PaOOTHI;

e 00eCTeUnBaOT pa3BUTHE HCCICIOBATEIIBCKUX HABBIKOB, YMEHHH; OCHOB
MIPOEKTHOT'O MBINUIEHUSI 00ydarommxcsi (IpOeKTHbIE padOThl, MPOOJEMHBIN MOAXOA K
W3YYCHUIO OTACIBHBIX SBICHUMN ).

Ha 3aHATHSX TPUMEHSIOTCS 310pOBbecOeperaonue TeXHoJI0Tuu:

® YepeloBaHWE PA3UYHBIX METOJOB OOyUYEHHWS: CIIOBECHBIN, HATJISAIHBIN,
ayJIMOBU3YaJbHBIN, WHIWBUYAIbHAS, TPYIIIIOBas padoTa u ap.;

® OpraHu3alivs IepepbIBOB uepe3 Kaxable 45 MUHYT C TPOBETPUBAHUEM KaOWHETA;

¢ poBeneHNE (PU3KYITLTMUHYTOK.



Pesrcum 3anamuii:

3aHATHS IPOBOJATCA 2 pa3a B HEJIENIO MO 2 akajeMudeckux vaca (2 3anarus no 45
MUHYT ¢ 10 MUHYTHBIM NIEPEPHIBOM).

PexxuM opraHuzauuu 3aHSITHI 10 TaHHOW JOMOJHUTEIBHON 0011e00pa3oBaTeNbHOM
MporpamMMme OnpenensieTcs KajJeHAapHbIM Y4eOHOM rpa)uKoM M COOTBETCTBYET HOpMaM,
yTBepkJIeHHbIM «CaHlluH K ycTpOHCTBY, COAEpPKAHUIO U OpraHu3aluu pexuma padoThl
oOpa3oBaTeIbHBIX  OpraHU3aLMM JOTIOJIHUTEIIBHOTO oOpa3oBaHus neTen»
(Canllun 2.4.43172 -14).

HEJb U 3AJAYU ITPOI'PAMMBI

Heanr mporpammbr: @opMupoBaHHe y 00yYarONIUXCS TIIyOOKOTO W YCTOWYUBOTO
MHTEpeca K MUPY BEIISCTB M XUMHUYECCKUX IMPEBpAICHUHN, MPUOOpETEHUE HEOOXOIUMBIX
NPAKTHYCCKUX, UCCIICIOBATEIHCKUX YMCHUN W HABBIKOB JUISI TIPOBEJICHUS JIA0OPATOPHBIX
paboT, 6e3omacHOTO 0OpaIeHusl C BEIIECTBAMU B ITOBCEITHEBHOM KU3HH.

3agaum:

Obpa3zosamenvhuvle:

° yIAayoJIaTh W PACHIUPATH 3HAHUS OOYYAIONIUXCS IO HEOPTraHWYECKOW W
OpraHUYeCKOM XUMHH;

° chopMupoBaTh yMeHUS HAOIIOAaTh W OOBSICHATh XUMHUUYECKHE SIBJICHMUS,
IPOUCXOSAIINE B IPUPOJIE, OBITY;

° pa3BUBaTh YMEHHsI pabOTaTh ¢ XMMHUYECKUMHU NPHOOpaMU, C BEIICCTBAMH,

BBITMIOJIHATh ~ HECJOXKHBIE  XMMHYECKHE OMBITHI, COOJNIONATh MpaBWia  TCXHHKH
0€e30MMacHOCTH;

o pa3BHBaTh MO3HABATEIbHBIC MHTEPECHl M MHTEIICKTYaIbHBIC CIIOCOOHOCTH B
IpoIIecCe MPOBEICHUS XUMHUYECKOTO DKCIIEPUMEHTa, CaMOCTOSATEIBHOCTh MPUOOPETCHUS
3HaHHMH B COOTBETCTBUHU C BOSHHKAIOIIUMU KU3HCHHBIMUIIOTPEOHOCTIMHU;

o pacHIMpATh UHTEPEC K XUMHUHU, CIIOCOOCTBOBATH BBHIOOPY YUAIIMMHCS MyTen
TaNbHEUIIIEr0 MPOJIOIKEHHUSI XMMHUUYECKOTO MITM €CTECTBEHHO-HAYYHOTO 00pa30BaHus.

Pazeusarowue:

o dbopMHUpOBaTh CHIEIIHATIBHBIE YMEHUS U HABBIKM PA0OTHI ¢ XUMHUYECKUMU
BEIIECTBAMHU U MaTepHaiaMH B OBITY ¥ UCIIOJIb30BaTh MOJyUYEHHBIC 3HAHUS HA MPAKTUKE;

o pa3BHBaTh  TBOPYECKHE  CIIOCOOHOCTH M yYMEHHUS  OOydYaroniuxcs
CaMOCTOSTEIIFHO MPUOOPETATh U IPUMEHSITH 3HAHUS HA MPAKTUKE;

o pa3BUBATH MO3HABATEIbHBIA HHTEPEC K OKPYKAIOUIEMY MUPY;

o pa3BUBaTh AHAIUTUYECKHUM CKJIaJa yMa, yMEHHE Ha0I0AaTh, CPABHUBATD,
JIeaTh BEIBOJIBI, 0000IIATh TOTyYCHHbBIE 3HAHMS.

Bocnumamenvhoie:

o BOCIIUTBIBATh  3KOJOTMYECKYIO TPAMOTHOCTh U XUMHUYECKYIO KYJIbTYpY MpHU
oOpalleHUH ¢ BEIIEeCTBAMU;

o Croco0CTBOBATh OPUEHTALIMU 00YUAIOIINXCS Ha BEIOOP XUMHKO-

OMOJIOrMYEeCKOro MpoQuiIs.



ConepxaHue nporpaMmsl

VY4eOHbBIN TUTAaH

Ne | HazBanue pa3jesa, TeMbl KosmuecTBo yacos ®opmbl arTecTaluy,
n/n BCEro | TEOpHs | MPAKTHKA | KOHTPOJIA
1. | Beeneuune 8 6 2 Oecena, TEMATUYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobeceioBaHNE
TemaTtnueckoe
2. | Temal. Boxa 8 4 4 TECTUPOBAHHKE, IPAKTHKYM
Tema 2.YucTbie BelecTBa u [TpakTukym, peuieHne
3. | cMecH B )XKU3HHU YeJOBEKA 6 2 4 3a1a4
4. | Tema 3.[loBapeHHass coJib H
caxap 5 3 2 NPaKTUKYM
5. | Tema 4. Xumust muimu 20 3 17 MPaKTUKYM
6. | Tema 5. Crimuku 8 6 2 Oecena, MPaKTHKYM
7. | Tema 6.bymara 6 2 4 MPaKTUKYM
8. | Tema7. Xumus u 12 4 8 [TpakTuKy™m, Oecena,
CTPOUTEILCTBO pelIeHre HEeCTaHIapPTHBIX
3amad
9. | Tema 8. Xumus u aBTomoOmins | 4 2 2 Oecena, MpaKTUKyM
10. | Tema 9. Xumus cTupaer, 10 2 8 [TpakTuKyMm, Oecena,
YHUCTUT U yOHpaeT pelIeHre HEeCTaHIapTHBIX
3ama4
11. | Tema 10. Xumus u 6 2 4 [TpakTuKyMm, Oecena,
KOCMETHYECKHUE CPEIICTBA pelIeHHEe  HEeCTaHJIAPTHBIX
3ama4
12. | Tema 11. Xumus — xo3siika 12 5 7 Pemenue 3amau, co3manue
JIOMANIHEH anTevku KpOCCBOPAOB, IIPAKTUKYM
13. | Tema 12. Xumus B MEOUIIUHE 24 16 8 [TpakTukKym, Oecena,
pellieHHe  HEeCTaHIapTHBIX
3amay
14. | Tema 13. Beimonnenue 7 2 5 3ammura MIPOCKTOB,
MIPOCKTOB pe3CHTAIHSI
HUroro: 136 | 59 77




Conep:xanne y4eOHOro IjiaHa nporpaMMbl

Beenenue (8 yacoB)

Teopus (6 4): O6mume mpaBuia pabOTel B XUMUYECKOH nabopaTopuu. TexHuka
0e30macHOCTU Mpu padoTe B XUuMUYeckol abopaTtopun. OkazaHue NepBOi MOMOLIU TIPU
HEeCUacTHbIX chydasx. [IpaBuma pab®oThl ¢ KHUCIOTaMHU, IIEJIOYaMHU, JIETYUYUMU
BemectBaMu. HarpeBatenbHbie mpuOOphl M NpaBuja padbOThl ¢ HUMH. XUMHYECKas
nocyja oOuiero HasHaueHus. MbIThe M CylIKa XMMHUYecKoW mocynbl. Ponb xumuu B
KU3HU YEJIOBEKa W Pa3BUTUM uesoBedecTBa. O030p BaXKHEMILIKMX KJIACCOB COEIMHEHMH,
UCIIOJIB3YEMBIX YEJIOBEKOM. XUMUS -TBOPEHUE MPUPOABI U PYK YETOBEKA. XHUMHUS BOKPYT
Hac. XMMHUYECKHE BEIIECTBA B MOBCEIHEBHOW KM3HU YEJIOBEKA.

[lpaktuka (24): 1. Ilpuembl oOpamieHuss ¢ HarpeBaTeIbHBIMU MPUOOPAMU
(ciupTOBKa, IJIUTKA, BOJSIHASL OaHs) U XMMUYECKON MOCYI0M 00IIero Ha3HaueHus.

2.CocraBnieHre TaOJIHI], OTPAXKAOIIUX KIACCU(PUKAIIMIO BEIECTB, U3TOTOBJICHUE
ATUKETOK HEOPraHMYECKUX BEIIECTB, COCTABJICHUE CIIMCKAa PEAKTUBOB, HECOBMECTHUMBIX
JUISL XpaHEHHUS.

Tema 1. Boga (8 uacoB)

Teopus (4 4): Boga B macmtabe mianetsl. KpyroBopot Bojbl. [Ipupoanas Boaa u
€€pa3sHOBUIHOCTHU. XapaKTEPUCTHUKA BOJ| IO COCTaBY U CBOMCTBaM. MuUHepalibHbIE BOJIbI,
X MECTOPOKJIEHHUS, COCTaB, IlieJIeOHbIe CBOWCTBA, MPUMEHEHHE. 3arachl MPECHONW BOJIbI
Ha 1uiaHeTe. [IpecHast Boja u ee 3amachl. JKOJIOrHYecKue mpoodiieMbl yucToi Boabl. Bona
B opraHusMe uejoBeka. Boma B MenuuuHe u gapmakoyioruv. AHOMaIUU (HU3MYECKUX
cBoicTB. PacTBOpstomas crmocoOHOCTs BoAbl. [IpobGiembl muTheBOi Boabl. [IpocMoTp
dparmenta puipma BBC «Talina >KMBOM BOABIY.

[pakTrika (4 4): 1. AHamu3 BOJbI M3 MPUPOIHBIX HCTOUHHUKOB.

2. PactBopsironiee nerictBue Boabl. [[puroroBieHue pacTBOpPOB.

3. Oumnctka Boabl. OmnpenesieHue KeCTKOCTH BOJIbl U €€ YCTPaHECHHUE.

5. MHoro i1 BOJIbI B OBOINAX U (pyKTax?

Tema 2. UncTble BellleCTBA U CMECH B JKH3HH YejioBeKka (6 1yacoB)

Teopwus (2 4):

Yucteie BemectBa JluctummupoBanHas Boja, Kucmopoa. Cepebpo, Bomopon,
Csunen u ap. Mctunueie pactBopsl. Cmecu Mopckas Boga. ['panut. Crane. PactBop
xjiopuaa HaTpus mig unbekuuid. YyryHn. Bo3ayx. bazansT. CTekiio. OMynbcus «macio B
Boje». Pa3HOBHIHOCTH cMecei, 00JacTH WX HMCIOJIb30BAHUS B TOBCEIHEBHOW >KU3HU
yenoBeka. ['omoreHHsie u reteporeHHsle cMecu. Cmecu B dapmakonoruu. [Ipumeps
KUJKUX, TBEPABIX U Ta3000pa3HbIX cMmeceil. OaHOpOAHBIE M HEOJAHOPOJHBIE CMECH B
obiTy. CBoiicTBa cMmeceil. Pa3nenenue cmeceii. Brimenenue BemecTB U3 HEOTHOPOIHON
cMecu, OOpa3oBaHHOW pPACTBOPUMBIMH W HEPACTBOPUMBIMH B BOJI€ BEIIECTBAMH.
OtcrauBanue: Bbinenenue BemecTB W3 HEOJAHOPOJHOW CMeECH, OOpa30BaHHOMN
HEPACTBOPUMBIMM B BOJI€ BEIIECTBAMHM C PA3JIMYHOW IUJIOTHOCTBIO. B nenurenbHOU
BopoHke. JlucTwiisiiusi, BbIIapuBaHWe, ILEHTpUGYrupoBaHuEe, Xpomartorpadusi,
KpUCTAJIIU3alusi U BO3roHKA. lleperoHka uiM IUCTWIISLUMS - CHOCOO pa3ieseHus,
OCHOBAHHBIN Ha pa3IMuuM B TEMIIEpATypax KUIEHUS APYT B Apyre KOMHIOHEHTOB. [Ipuem
pa3lelieHus OJHOPOJIHBIX CMECed MyTeM HCHapeHUsl JIETYYUX IKUJIKOCTeH C
MOCIEAYIONIEN KOHAEH cAamen ux napos. [IpumMep: nonydenne quCTUIUNIMPOBAHHOW BOJBI.
Pemenne 3a1a4 Ha HAXO0XKIEHHE MAaCCOBOM U 0OBEMHOM OJIM KOMIIOHEHTA CMECH.

[IpakTuka (4 4): 1. U3roroBnenue npoctedmux GUIbTPOB U3 MOJAPYUHBIX CPECTB.




Pa3znenenne HEOTHOPOAHBIX CMECEM.

2. OuncTKa MEHOTO KYIopoca OT HEPACTBOPUMBIX U PACTBOPUMBIX TPUMECEH.

Tema 3. IloBapenHasi cojib u caxap (54acoB)

Teopus (3 4): Ponb moBapeHHOU cO B OOMEHE BEIIECTB YEJIOBEKA U KUBOTHBIX.
ConeBoit 0Oamanc B opraHu3MmMe 4enoBeka. [IpuMeneHwe xmopuaa HaTpus B
XO3SIUCTBEHHON JnesaTenbHOCTU uenoBeka. Korga comb — sa. 3moynoTpebiieHre CoJibio.
Hcnonp3oBanue ximopujaa HATpus B XHMHUUYECKOW INPOMBINUIEHHOCTH. lcrionp3oBaHue
XJIOpuJa Hatpus B nuine, mMeauiuue. [IpousBoacTBO moBapeHHou conu. Caxap U €ro
cBoiicTBa. [lone3Hbie U BpeaHbie 4epThl caxapa. HeoObluHOE MpUMEHEHHE caxapa.

[IpakTtuka (24): 1. CBoiicTBa pacTBOPOB MOBAPEHHOM COIU

2. I'oput nu caxap?

Tema 4. Xumust mumm (20 yacos)

Teopust (34): VI3 yero coctouT muina. XMMHUYECKUN COCTaB MPOJYKTOB MUTAHUS.
OCHOBHBIE KOMIIOHCHTBI THIIU: JKUPBI, OCJIKH, YIJICBOJbI, BUTAMHUHBI, COJIU. XHUMHS
IPOJIYKTOB PACTUTEIBLHOTO M JKUBOTHOTO MPOUCXOXKIEHUS. DU3HOIOTHS MUIIICBAPEHUS.
[TponykThl OBICTPOrO TPUTOTOBICHHS W OCOOCHHOCTH WX MPOM3BOACTBA. lIporeccsl,
POUCXOAIINE TPU BapKe, TYIICHUW U kapeHuu Tuiu. Kak crnematbh eny HE TOJBKO
BKYCHOM, HO ¥ moJie3HOU? J[00aBKM B IPOIYKTHI MUTAHUSI. XUMUYECKUE PEAKIIUA BHYTPH
Hac. XHWMHYECKHE TMPOIECChl, MPOUCXOIAIIME TPU XpaHEHWH U mepepadboTke
CEJIbCKOXO3IMCTBEHHOTO ChIphsi. KOHCEpBaHTHI M aHTHOKUCIUTENH, UX POJb. CrocoObl
XUMHUYECKOTO aHaJM3a COCTaBa BEIIECTB B MpoAyKTax nuTaHusa. Coaep:kaHue BUTAMUHOB
Y MUHEPAJIbHBIX BEUIECTB B MUIIEBBIX MPOIYKTAX.

ITpakTtuka (174):

1. Onpenenenune kadectBa Mena. [IpoBepka Mena Ha HalIM4YMe Kpaxmana,
MeJa,caxapo3bl.

2. Onpenenenue ButamuHoB A, C, E B pacTUTEIIBHOM Maciie.

3. OnpeneneHue HUTPATOB B IPOJYKTAX.

4. AHanu3 NpoxJIaIuTEIbHBIX HAITUTKOB.

5. Ornpenenenue coaepkaHus )KUPOB B CEMEHAX PACTCHUM.

6. KauecTBeHHbIE peakliiy Ha NPUCYTCTBUE YTIIEBOJIOB.

7. XUMHYECKHUE OTBITHI C )KEBATEIBHON PE3UHKOM.

8. Onpenenenue colepxkaHusg MOBApEHHONW COJMM B MPOAYKTaX HUTaHUSA
(Macio, ChIpbl,CONEHBIE TBOPOKHBIE U3EIUA).

Tema 5. Cimuku (8 yacoB)

[Ipaktuka (64): [Tupodopsr. Uctopus m3obperenus crmuek. Crnuuku [llancens u
VYoxkepa. Cnuuku Copua. Crinuku Upunu. llIBeackue cnuuku Jlynacrtpema. Kpacusiii u
oembrit pocdop. OKUCAUTETHHO - BOCCTAHOBHUTENBHBIE MPOIECCHI, MPOTEKAIONINE TPU
3akUranuy  cnudkd. OCHOBHbIE BHJIBI  COBPEMEHHBIX  clHuYeK. JlepeBsiHHbIE
(M3roTOBJICHHBIE U3 MSTKUX MOPOJ JE€PEBA - OCUHBI, JIUIIbI, TOMOJIS, aMEPUKAHCKON Oeoit
COCHbl W T. I.), KapTOHHbIE M BOCKOBbIE (mapa)UHOBBIE - M3TOTOBJICHHBIE W3
XJIOMYATOOYMa)XKHOTO KryTa, mponutaHHoro mnapaduHom). Ilo merony 3axkuranus -
TEPOUHbIC (3QXKUTAIOLIMECS MPU TPEHUH O CIEHUATbHYI0 MOBEPXHOCTh - TEPKY) H
OecTépouHble (3aXUrarolluecss NpU TPEHUH O JIIOOYI0 NOBEPXHOCTh). CruyeyHoe
npou3BoJicTBO B Poccun. CtpoeHue, cocTaB M HM3roToBiieHHE cruuek. CrnenuaibHble
cnuyuku. [ITopMoBbIe (OXOTHUYBHM) - TOPSAIIKME HA BETPY, B CHIPOCTH U TOA JTOXKAEM.
Tepmudeckue - pa3BUBAIOIIKME MPU TOPEHUH OO0JIee BBICOKYIO TeMIEpaTypy U Jaroliue




MpU CrOPaHUM TOJOBKHM OOJiblliee KOJMMYEeCTBO Teria. CHUTHalbHBIE - JAlONIMe MpHU
ropeHuu 1BeTHoe miams. doTtorpaduueckue - AaroNue MTHOBEHHYIO SIPKYIO BCIIBIIIKY,
ucnoiabzyemyro npu ¢ororpadpupoBanuu. CurapHele - COMYKH YBEIUYEHHOI'O pazmepa
Ui O6oJee MPOJOJDKUTENIBHOTO TOPEHHMS TPU pacKypuBaHUU curapbl. TpyOouHble-
CIIMYKU YBEJIMYEHHOTO pasmepa s Oojee MNPOAOKUTEIBHOIO TOPEHUS TpHU
pacKypyMBaHUU KypUTEIbHOU TpyOku. KamuHHBIE - OYE€HBb IJIMHHBIE CIUYKH, YTOOBI
3aKUrath KaMHuHBL. ['a30Bble - MEHBIIEH UIMHBI, Y€M KaMUHHBIC, UYTOOBI 3aXKUTATh
razoBble Tropeyiku. JlekopaTuBHBIE (TOAApOYHBIC, KOJUICKIIMOHHBIE) - OrpaHUYCHHBIE
BBIITYCKH KOPOOKOB (MHOTJ]a HA0OpaMHu, yJIOKEHHBIMU B JICKOPATUBHYIO KOPOOKY).

[Ipaktuka (24): 1. M3yueHue CBOWCTB pa3IUYHBIX BHUJOB CHHYEK (OBITOBBIX,
OXOTHUYBUX, TEPMUYECKHUX, CUTHAJILHBIX, KAMUHHBIX, (hOTOTpaPuIeCcKux).

Tema 6. Bymara (6 yacoB)

Teopust (24): OT mepraMeHTa M MIEIKOBBIX KHUT A0 Hamux jaHed. llemmronosa.
Ces3yromiue: KaoJuH, KapOOHAT KaJbIIKs, TUTMEHTHI. XJI0M4aToOyMaXKHbIe TKaHU. Bubl
OymMarn W WX TPAKTUYECKOE HCIOIb30BaHUE. TEXHOJOTHUsI TMPOU3BOJACTBA OyMarwu.
Crpyktypa Oymaru moj; MUKpOCKOIIOM BO (hiryopeciieHTHOM cBeueHud. [lomydadbpuxats
JUTSl TIPOM3BOJICTBAa Oymaru: JIpeBecHas mMacca WIH LeJUTI0J103a; HEeII0JI03a OJHOJIETHUX
pacTeHuil (COJIOMBI, TPOCTHHUIIBI, KOHOIUIM, pUCAa H JPYTHUX); MOJYIEIUI0I03a;
MakKyJaTypa; TpsAnu4Has MoJiyMacca; IJisl ClelMalbHbIX BUI0BOYMaru: acoecT, mepcTh U
JIpyrue TeKCTHIIbHbIE BOJIOKHA. [Ipou3BOACTBO Oymaru: MNPUTOTOBICHUE OyMa)KHOM
Macchl (pa3MoJI UM CMENIEHWE KOMIIOHEHTOB, IpPOKJIEHKa, HAIOJHEHHE M OKpacka
OyMakHO! Macchl); BbIpaOOTKa OyMa)KHOM Macchl Ha OymarojienaTelIbHOW MallluHe
(pa30aBiieHHEe BOJIOM U OYMCTKA MAacChl OT 3arpsA3HEHUM, OTJIMB, IPECCOBAHUE U CYIIIKA, a
TaK)Ke TEpBUYHAS OTJIENKa); OKOHYATENbHAas OTHeNKa (KajJaHAMpOBaHUE, pE3Ka);
COPTHUPOBKA U yIaKOBKa.

[IpakTrka (4 4): 1. I3ydenue cBOMCTB pa3IMIHBIX BUJIOB OyMar.

2. [Tonyuenue Oymaru.

Tema 7. Xumus u ctpontesibeTBO (12 4acoB)

Teopus (4 4): CtpoutenbHbie pacTBopbl. M3Bects. Men. Ilecok. beton. LlemeHT.
Uctopus crexna. Kupnuau. @apdop u dasiue. [[peBecuHa — yHUKaIbHBIA CTPOUTEIBHBIN
martepuai. Jlakokpacounsie maTepuainbl. CBoiicTBa 0MU(]BI, MACISIHBIX KPAaCOK, dMAaJICH,
pactBopureneil. [TonsiTne 00 PKOJOTMYECKM YUCTBHIX Marepuanax. Kepamudeckas meHa.
Bunaput. Kampimur. Comomutr. ['pyro6moku. CunmMkaTsl METAUIOB U BSIKYIIHE
Marepuaibl. Koppo3usi crpouTenbHbIX MarepuaioB. [lonmumepsl B CTPOUTENBCTBE.
XHUMUYECKHNE CBOWCTBA CTPOUTENIBHBIX MATEpHAIOB XHMHYECKass CTOMKOCTb — 3TO
CBOWCTBO IIOKAa3bIBA€T, HACKOJBKO MAaTE€pHa]l YCTOMYMB K BO3JICUCTBHUIO JAPYIHUX
BEIIECTB: KUCIIOT, LIEJI0YEH, couell u razoB. Koppo3noHHas yCTOMYMBOCTh — CBOWMCTBO
Marepuana IPOTUBOCTOATh BO3JCHCTBUAM OKpYXKamIIeHd cpenapl. Yaimme Bcero 310
OTHOCHUTCSI K CIIOCOOHOCTH HE TMPOMYCKaTh Biary. PacTBOPMMOCTh — CBOWMCTBO, TpH
KOTOPOM MaTepuall HMEET CIOCOOHOCTh PACTBOPATHCS B PA3IUYHBIX KUIKOCTSIX.
Anresusi — CBOMCTBO, KOTOPOE XapaKTEpU3yeT CIHOCOOHOCTb COEAUHATHCS C JIPYTHUMU
MarepuajiaMi U TMOBEpXHOCTAMH. Kpucramimzanus — XapakTepUCTUKA, MPU KOTOPOHU
Marepuall MOXET B COCTOSIHUU Iapa,pacTBOpa WJIM paciuiaBa 00pa3oBbIBATH KPUCTAILIBIL.
Bunbl 3arpsizHenuil (IbLUIeBbIe, paJUallMOHHbIE, OMOJOTMYECKUE, ITYMOBBIE), 3HAUCHHE
KUBBIX OPraHU3MOB B IOMax U KBapTUpaX.

Ilpaktuka (84): 1. OmnpeneneHrie OTHOCUTENIBHOW 3ambUICHHOCTH BO3AyXa B




MIOMEIIICHUMU.

2. Perienuie 3a/1a4 ¢ SKOJIOTHYECKUM COJICPKAHUEM.

Tema 8. Xumusi u aBToM00mIb (4 yaca)

Teopust (24): Marepuanbl, KOTOpPbIE HCIOJB3YIOTCS JJiE  HU3TOTOBJICHUS
aBTOMOOWJIEH. 3amnpaBouyHble >KUAKOCTH (TOIUIMBO, Maclia, CMa3KH, OXJIKIAIOIINe
KUJKOCTH), PE3UHBI - IIUHBI W PE3UHOTEXHUYECKUE U3MCNUs; IIaCTMACCHhI;
OTJICJIOYHOJICKOPATUBHBIE MaTephayibl (OOMBKA, JTAKM W KPacKu, aHTUKOPPO3UOHHBIE
MOKPBITUS U T. I.); KJIEU, TEPMETUKU. DJIEKTPOIUT — 3TO UYTO-TO 3HAKOMoe. beH3uH,
KEPOCHH U APYTU€ «- MHbl XUMHYECKHUE MPOILIECCHI, MPOUCXOAIINE MPU IKCIUTyaTalluU
aBTOMOOWJISI. DKOJIOTHSI U aBTOMOOUITb.

[Ipaktuka (24): 1. bensun u kepocuH Kak pacTBoputeld. OIMNBITH 10
O03HAKOMJICHUIO C PACTBOPSIOIMIMM JICHCTBUEM HE(MTENPOIYKTOB, KaK W MPEABIIYIIHM,
IJI0XO BUAHBI C JEMOHCTPAllMOHHOTO CTOJIa, MO3TOMY MX JIy4Yll€ BCEro CTaBUTh B
KauecTBe JiabopaTopHOU paboThl. a) B mpoOupku ¢ OCSH3MHOM, KEPOCMHOM U BOJOH
HanuBalT 1mo 0,5 MJI pacTUTEIBLHOTO Maclia W B30aNThIBAlOT. Maciio pacTBopsieTcsl B
yraeBojopojgax. OTMEYaroT Jy4IlylH0 pPacTBOPUMOCTh B OeH3uHe. 0) B HeOombine
cTakaHYMKUd WU GapdopoBbIe YANIKH C TEMHU K€ JKUJIKOCTSIMHU TOMEIIAIT KYCOUYKH
TKaHU C MSATHAMU KUpPa U MEPEMEIINBAIOT UX CTEKJISTHHOW manoukoi 2-3 muH. [locrne
BBICHIXaHUSI TKaHH, TOMEIIIEHHbIE B OCH3UH U KEPOCHH, OKa3bIBAIOTCS OYMILIEHHBIMU OT
KuUpa.

2. lopenune  BeicMX  yriaeBofopoaoB. a)  CmayuBalOT  MOJOCKU
¢bunbTpoBaIbEHON OymMaru B O€H3WHE, KEpOCHMHE, Ma3yTe W MOKHUraloT uX. BemectBa
TOPSIT CBETSIIMMCS IJIaMeHeM. Briciine yrieBoIoposl IPU TOPEHUU 00Pa3yIOT KOTMOTb.
0) Ha >xene3nble muiacTUHKY uiu hapdopoBbie KPHIIIKKA HATMBAIOT MO0 HECKOJIbKY Karelb
OeH3MHa, KEPOCHHA U CMA304HOT'0 Maciia WK Ma3yTa U mojpkuratoT. Habmonaror To ke
apienne. OOpaimalT BHUMAaHHE Ha JETKYH BOCIUIAMEHAEMOCTh OCEH3MHAa W Ha
CPaBHHUTENIBHO TPYAHYIO CTrOpaeMocTb MaszyTa. B) B ikeme3nyro wuinu ¢apdopoByio
JIO’)KEYKY TIOMEIIAI0T HEOONBIION KycodeKk mnapaduHa M HarpeBaloT €ro B IUIAMEHH
ropenku. [lapadun mmaBuTcs, a 3aTeM TOPUT, 00pa3ys KOIMOTb.

3. Ouncrka OeH3WHAa W KepocwHAa. BEH3WH W KEpOCHH TOCIEe 3aBOJCKOMN
MIEPETOHKU COJIEpPkKAT MPUMECH HA()TEHOBBIX KUCIOT U JAPYTUX BEIIECTB, OCIOKHSIIOMINX
X TpuMeHeHrne. HeounmeHHbli KepOCHH, HAMPUMED, TUI0OX0 MOJIHUMAETCS MO (QUTHITIO
JaMIIbI, cl1a0o TOPHUT U OBICTPO 00pasyeT Harap. HeounieHHbIe TPOIYKTH MOKHOY3HATh
0 TPSA3HOMY BHIY U Majioi mpo3padyHocTi. OUHUCTKY MPOU3BOIAT 0OBIYHO, 0OpadaThIBas
HePTEIPOIYKTHl CIepBa KOHIICHTPUPOBAHHON KHCIOTOM, a 3aTeM Iesioubio. HanuBaroT
B OOJIBIIIYIO IETUTENHHYIO BOPOHKY 15—20 M1 HEOUHIIIEHHOTO KEPOCHHA U MPUOABIISIOT
2-3 MJI KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHL. BOPOHKY 3aKphIBAIOT NMPOOKON U CMECh
BCcTpsxuBatoT okoyio 10 muH. Ilpu 3TOM BOpPOHKY AepskaT MpOOKOW BHU3 U BpeMsl OT
BPEMEHHM OTKPBIBAIOT KpaH, 4TOOBI BHIIYCTUTHh BBEpPX Maphbl JieTyuux BemiecTB. [locne
ATOTO CMECH AT PACCIOUTHCS, Ha YTO Takke morpedyercs muHyT 10 mmm  maxke
OoJibllle, U MEIJICHHO CHYCKalOT HUXXHUM CJOW Kuciaoro ryapoHa. OcTaBuiuiics B
BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CIOCOOOM BOJIOM B TeyeHHE |—2 MUH.
Boanbiii croii crmyckarmT, a KepoCHH MPOMBIBAIOT 5— 10- mpomeHTHBIM pacTBOpPOM
menoun. llocne cnuBaHus METOYHOTO CJIOSA OTMBIBAIOT OT KEPOCHHA BOJOM OCTaTKH
menoun (mpoba QenondrarenHom). YOekKIalOTCs B TOM, YTO OYHUIIEHHBIA KEPOCUH
OKa3bIBaeTCsl 00Jee MPO3pauHbIM, JyUllle TOPUT U UMEET napyrou 3amax. Ha nuctku




(¢uIbTpOBaIBbHOM OymMaru NOMEIAIOT Kaluldi MCXOAHOTO W OYMIIEHHOrO KEpOCHHA.
OuMILEHHBI KEPOCUH HCHApSAETCA MOJIHOCThIO, HEOUMIIEHHBI OCTaBIsE€T mocie ceds
IIATHO IPUMECEH.

Tema 9. Xumus crupaet, yncTut 1 youpaet (10uacos)

Teopust (24): Mpia. CoctaB, cTpoeHue, nojaydyeHue. CHUHTETHUYECKHE MOIOIIHNE
CpeaAcTBa M TOBEPXHOCTHO - AaKTUBHBIE BemiecTBa. OCHOBHbIE KOMIOHEHTH CMC:
MOBEPXHOCTHO-akTUBHbIE BemlectBa (IIAB); BcmomoraTenbHble BEIIECTBA: IIEIOYHBIE
COJIM - KapOOHAT M CWJIMKAT HATpUs, HEUTpalibHble COJU - cynbdaT u ¢ocdar HATPUS;
KapOOKCUMETHIILIEIII0I032,  MOJUBUHUINUPPOIUAOH, XMUMHUYECKHE  OTOEIMBATEIH
(mepcomnu); XuMU4YecKre oroenuBarenu (IEPEeKUch BOJA0Poaa); Gpuznueckrue(OnTUYECKUE)
orOenuBaTenu - (IyopeclUpylollue COeAMHEHUs; aJCOpPOIIMOHHBIE  KpacuTeld
(yapTpamMapuH, HMHAWIO, CHUHTETUYECKHE OpraHMYeCKUe MUTMEHTHl); OMOJ00aBKU -
depMeHTHl (JIMmasbl, MNpoTea3bl W Jp.); OTAYIIKH; aHTHCTaTUKU. CpenctBa OBITOBOM
XUMHH - XUMHUYECKHE CPEJICTBA MO YXOY 32 COOCTBEHHOCTBIO: OJIEKI0M, TOMEUICHUSIMH,
apromoOmisimu. K cpencrBaMm OBITOBOM XMMHUU OTHOCSAT JE3UMH(UIMPYIOLINE CPENICTBA,
penesuieHTsl U 1p. cpeacta. Cpencra ObITOBON XUMUU, TPUMEHSIEMBIE [JIs1 BHIBEICHUS
ISITEH.

[Ipaktuka (84):1. Onpenenenue PH - cpenbl B MblIaX U HIAMIYHSIX.

2. HpI/IFOTOBJIeHPIG MBLJIa U3 CBCYKHU U CTHpaHBHOﬁ COJHBbI.
3. BI)IBG,ZIGHI/IG IISITEH C TKaHU. Mela. COCTaB, CTPOCHHC, ITOJTYUCHUC.
4, CpaBHGHI/IG CBOMCTB MbIJIa CO CBOMCTBaAMU CTUPAJIbHBIX ITOPOIIKOB.

Tema 10. Xumusi 1 kocMeTHYeCKHe cpeacTBa (6 yacoB)

Teopus(24): Kocmetrndeckne wMomwmme cpeactsa. Kpembl.  IleHomoromue
cpeactBa. OmonackuBarenn # KoHAUMLMOHEpbl. ['enmn. CocTtaB MW CBOICTBA Kak
COBPEMEHHBIX, TaK W CTAPUHHBIX CPEACTB THUTHUEHBbI; TPAMOTHBII BBIOOpD CpENCTB
TUTHEHBI; TIOJIE3HBIE COBETHI IO YXOAY 3a KOXEH, BojocaMH U noioctbio pra. CocraB u
CBOMCTBAa HEKOTOPBHIX IIperapaToB TUTHEHUYECKOW, Je4eOHOM U JIEKOPATHBHOMN
KOCMETHKHU, TPAMOTHOE MX UCIIOJIb30BaHUE.

XHWMHUYECKHE TPOLECCHI, JIeKAllMe B OCHOBE yXOJa 3a BOJOCaMHU, UX 3aBUBKH,
YVKJIQJKH, OKpAacKH; IMpaBWIbHBIM yXOJ 3a BOJOCAMU, TPAMOTHOE HCIIOJIb30BaHUE
MpenapaToB MJiE OKPAaCKM MU YKJIQJKHA BOJOC, OPUEHTHUPOBAHUE B HMX MHOr00Opa3uu.
Jle3omopanThl M O30HOBBIM «IUT» IUIaHETHI. JlyIMCThIE BemiecTBa B mapdromepuw,
KOCMETHKH, MOIOIUX cpeactBax. DdupHbie mMacia. CoctaB. Crnoxabsie 3¢upbl. Cocras,
CTPOEHUE, MOJYYEHHUE.

IIpakTtuka(44): 1. I3yyeHue cocraBa JeKOPATUBHON KOCMETHUKH MO ITUKETKAM.

2. Omnpenenenue PH - cpeapl B Mbulax U IAMITYHSX.

3. N3Bneuenne >(pupHBIX Macen U3 pacTUTeNbHOro MaTtepuana. [lepeunas
MsTa, €JIOBOEMACIIO.

4, [Tomy4yenue cioxKHBIX 3(UPOB U3 OPTAHUUYECKUX COSAMHEHUIN. DTHIMETaHAT

(3amaxpoma). M300ytunstanat (PpyKTOBBIH 3amax).

Tema 11. Xumust — xo3s1iika nomainHei anreuku (12gacoB)

Teopust (54): JlexkapcTBeHHBIE mpemapaThl, UX BHABI M Ha3HaueHue. Kaxmnoe
JIEKapCTBO

— XUMUYECKHW peakTnB. MHororpanubeii non. Ilouemy Hon Hamo aepxkaTb B
IJIOTHO 3aKyHNOPEHHOM CKISHKE. «3el€HKa» WM PacTBOp OPUILIMAHTOBOrO 3€JIEHOTO.
HeoObiunbie cBoiicTBa OOBIUHON 3€IEHKU. AKTUBUPOBAHHBIN yroib. JlekapcTBa ot




npoctyabl. Butamunasl CamonenbHbIE JIEKapCTBAa. ACHHUPUH WIM alEeTWICAIALIMIOBAS
KHCJIOTa U €ro cBoiicTBa. UTO moje3Hee: acmupwH WIM yICapuH, HypodeH wuiu
noynpogen? Ilepekucr Bogopoaa u ruaponepur. CBOHCTBA NEPEKUCH BOJIOPOJA.
[lepmaHranat kanusi, MapraHIlOBOKUCIBIN Kalui, OH K€ — «MapraHioBka». HeoObsruHbIe
CBOMCTBAa MapraHuoBKH. Kakyl OIacHOCTh MOKET NPEACTABIATH MapranunoBka. HyxHa
7Y B JoMalIHel anteuke OopHas kuciorta. Crapble JieKkapcTBa, KaK ¢ HUMHU MOCTYIHUTh.
Bompocsl k cemunapam: 1. Ilepmanranatr kamus. Mcropust oTkpbiTus. Pusznueckue
cBoiicTBa. OxucnauTenbHble CBOMCTBA. [IpaBuiia XpaHeHus nepmaHaraHata Kajius. 2.
[IpumeHeHnue pacTBOpa IepMaHraHaTa Kajius B ObITy, B MeAuluHe. Mepbl mnepBoit
NOMOILIM TPU OTPABJICHUM KOHIIECHTPUPOBAHHBIM pPACTBOPOM IMEpMaHraHata Kaiuus. 3.
PactBop OpusuinantoBoro 3eneHoro. [lepokcua Bogopoaa, UICTOPUS OTKPBITHS.

ITeprunpons. @usnyeckue, XMMHUIYECKUE CBOMCTBA. [[puMeHeHne B MmeauuHe:
KPOBOOCTaHABIIMBAIOIIEE U JE3UHPUIUPYIOIIEE CPEACTRBO.

[paxkTrika (7 u): 1. IToayyenue omodhopma.

2. JleficTBUE KUCIOT HA OPUIIMAHTOBBIN 3€JICHBIN.

3. [IlerouHOE pacLieIeHUE JIEBOMULICTUHA.

4, KauecTBeHHas peakuus Ha IEPOKCU BOJOPOJA.

5. Ornpenenenue BUTAMUHOB B IIpeniapaTax MoJMBUTAMUHOB.

Tema 12. Xumus B MeauiuHe (24 gaca)

Teopust (164): IlepBeie maru xumuu B Mmenuuube. I[lonstue o dapmaxonoruu,
UaTPOXMMHH, XuMuoTepanuu. [lapanenbc — OCHOBOMOJIOKHUK MEIHUIIMHCKOW XHUMUU.
Kmagauit T'anen — dapmakomor. II. Dpaux — OCHOBOMOJIOKHUK XHUMHOTEPAIHUU.
[Ipodeccun: xumuk, OUOXUMUK, hapMaleBT, TaOOpaHT.

JlexapcTBeHHbie  BemiecTBa.  Knaccudukanmuum — JIEKapCTBEHHBIX  BEIIECTB:
dapmakonoruueckasi, xumuyeckas. CpIpb€ JUIsI  TONYYEHUS  HEOPTaHHUYECKHUX,
OpraHUYECKUX JICKAPCTBEHHBIX BellecTB. POpMbl JIEKAPCTBEHHBIX  IPENapaToB:
TaOJIETKH, JIpake, CBEUH, IMYJIbCUH, CYyCIIEH3UU, HACTOUKH U JIp.

[IpakTtrka(84): 1. O3HakomieHue ¢ popMaMu JICKAPCTBEHHBIX IIPenapaToB.

2. 3HAKOMCTBO ¢ 00pa3IiaMu JIEKapCTBEHHBIX CPEICTB U OMBITHI C HUMHU.
3. DKcKypcus B MeANyHKT. CaMble IPOCTHIE U3 JIEKAPCTB
[lepmanranar  kanms.  Mctopuss ~ OTKPBITUS. dusnyeckue CBOKCTBA.

OxucnutenbHble CBOWCTBA. [IpuMeHeHHE pacTBOPOB IMEpMaHraHaTa Kaiusi B OBITY, B
Mmemnuuuue. IlpaBuia  xpaHeHusa. Mepsl 1nepBod  NOMOIIM TOPU  OTPABICHUU
KOHLIEHTPUPOBAHHBIM PACTBOPOMIIEPMAHTaHATA KaJIUSL.

[Tepokcun Bogopoaa, ucropust otkpbitus. Ilepruapons. Gusznueckrne, XUMAYECKHE
cBoiicTBa. [lpuMeHeHne B MeAMWIIMHE: KPOBOOCTAHABIMBAKOIIECE WU JE3MHPHUIUPYIOIIEE
CPEACTBO.

WNon: wucropus OTKpBITHS, CTpOeHHE, (U3MYECKHE W XWMHUYECKHE CBOMCTBA,
npuMeHenne. bopHass kucinora, OOpHBIA CHOUPT, AHTUCENTHYECKAs AKTHUBHOCTb.
DU3UOJIOTUYECKUN PACTBOP.

JIsmuc. Hamateipueii cnmpt. ['ekcaruppar xmopupa kaneuus. [enrtarmapar
cyJibdaTa HHKa.

AKTHUBUPOBAaHHBIN yrOJb.

[Ipaktuka 1. IlpurorosieHne pacTBopa XJopuaa Kbl C 3aJaHHOW MAaCCOBOU
TOJIEN.

2. «Kunkuit xameneon». Pa3noxkenne nepokcuaa Bogopoaa. H202 — okucauTes,



BoccTaHOBUTENb. PacTBOopeHue uonma B BoAe, B cnupre. Pacno3HaBaHue HOIHUIOB.
OO6ecrBeurBaHME pacTBOpa IEPMaHIraHaTa KaJlisg aKTUBUPOBAHHBIM YTJIEM.

SAnoButeie BemecTBa Anpl. Knaccudukamus sSiOBUTHIX BEIIECTB. YTapHBIM ras:
npu3Haku orpasieHus. Okazanue nepBor nmoMomu. PryTe. TOKCHYHOCTH MApOB PTYTH.
Conu pTyTH: KOJOMEINb, CyJeMa, MNpPUMEHEHUWE B MeaunuHe. Mpibsik. CBuHEL.
CoennHennss xpoma. TOKCMYHOCTh OpraHMYECKHX pactBopureneil. llpaBuna xpaHeHus
AJ10B B ObITY. Mepbl epBOii TOMOILU TPU OTPABJICHUH.

XuMus ¥ MeauuuHa. buoreHHbsle smeMeHThl U UX coenuHeHus OOmwmit 0030p
OMOJIOTUYECKON POJM 3JIEMEHTOB-OpraHoreHoB Yriaepod. Bomopon. Kucnopoa. As3or.
Cepa. ®ocdop. buonormyeckas posb HEKOTOPHIX HEMETAJUIOB, HE OTHOCSILIUXCS K
opranoreHam @rtop. Ximop. bpowm. Hon. Kpemunii. CeneH. bHOTOrMyYecku BaKHbIC
HEOpraHndecKkue coenuHeHuss HemeramwioB. Kucnopoa. O3on. Bopa. MuHepanbHbie
BO/IbI.

Ilepokcun  Bomoponma. DepMmeHTAaTHBHBIE  CPEACTBA  3AlUTbl  OpraHU3MA.
CepoBonopon. Ammuak. [lukn moueBuHOOOpazoBaHusi. MoHookcun aszora. Hutpartsi,
HUTPUTHL. YTIEKUCTBIN Ta3. MoHookcup yriepoaa. bydepHbie cucrtemsbl opraHusma.
I'unpokapbonatHass Oydepnas cuctema. Docharnas Oydepnas cucrema. MexaHU3M
OydepHoro nercTBUs CUCTEMBI. B3anMOCBS3b KPYroBOPOTOB OMOTEHHBIX JIIEMEHTOB.
buoneoprannyeckas xuMusg u MenuuuHa Heopranmueckyro OHOXUMHIO MOKHO
paccmarpuBaTh Kak IPUIIOKEHHUE MPUHIUIOB KOOPAMHALMOHHOW XUMHUHM METAJUIOB K
OounonornyeckuM mnpodsemMam. Metaimibsl B opraHu3Me desioBeka buonoruueckas poib
«MeTauioB Ku3HU» OOmuit 00630p ponu S-meramuioB. Hatpwit. Kanuit. Marnauii.
Kanpuuii.JlanHbIE METaUIBI pACCMAaTPUBAIOTCS COTJIACHO IUIAHA!

1. Coneprxanue B 3eMHOM Kope. BaxkHelie npupoIHbIe COeTMHEHUS.

2. Conepxxanne W (GOpMBI  CYIICCTBOBAaHMS B JKMBBIX  OpraHH3Max.
buonornueckas poib.

3. [IprumeHeHne MeTasa U €ro COCAUHEHUN B MEUIINHE.

4, TOKCMYHOCTH METaJlJIa U €70 COCTMHEHUH. )

OO6muii 0630p poiau d-meramios. XKenezo. Mapranen. Kodanst. Meab. LIuHK.
MonuOnaeH.

JlaHHBIE METaJUTBl PACCMATPUBAIOTCS COTJIACHO IJIaHA:

1 Conepxanue B 3eMHOM KOpe.

2. Baxwuelimme npupoaHble COEAUHECHUS.

3. Conepxxanne u  (OpMBI  CYIIECTBOBAHMS B JKUBBIX OpraHU3Max.
buonoruueckas poss.

4, [IpruMmeHenne MeTaiia U €ro COSIUHEHNUN B METULIHE.

@uU3MO0NOrnYecKkasl ¥ NaTOJOTHYECKasl pOjb HEKOTOPBIX AJIEMEHTOB B OPraHU3ME.
S- DOnementbl. d-Dnementel. KoMimiekcHbie  (KOOpIWHAIIMOHHBIC)  COCTUHCHUS
pPa3IMYHBIX AJIEMEHTOB B OpraHu3Me. JJIEMEHThI, O0JIe3HH, JieKapcTBa. buoioruyecku
AKTUBHBIE MOJICKYJIBI.

Bona. AMuHOKuCTOTEL. AckopOuHOBasi Kuciaota. OpTOMONIEKYIsIpHAs MEIUIIMHA.
buosiornueckn akTUBHBIE OIUTOMEpbl bHoslormyeckas pojib HEKOTOPBIX METAILIOB, HE
OTHOCSIIIIMXCS K «MeTajuiam xku3Hu». Amomunuid. Cepedpo. bapuit. Pryts. CBunel.

IIpaktuka. Temamuueckas GUKMOpUHA « Xumus u MEOUYUHA.

dusnueckas XUMHUsI U MEIUIIMHA.

®u3nonor — 370 GU3MKOXUMUK, UMEIOLIUN JENO C ABICHUSMHU KUBOTO OpTraHu3Ma.



.M. CeuenoB JKuBble oOpraHu3Mbl MOTYT CYIIECTBOBaTh JIMIIb Ojlaromaps uX
3aMeydareabHON CIOCOOHOCTH KHMHETHYECKH KOHTPOJHUPOBATH XUMUYECKHUE PEAKLIUU H
TEM CaMbIM MOAABIISTH CTPEMIICHHE K JOCTHKEHUIO TEPMOJIMHAMHYECKUX PABHOBECHUHU.
N.B. bepe3un Xumunueckas TEpMOAMHAMUKA U KUBbIE OpraHu3Mbl TepmMoAauMHaMUKa U
OpraHU3MBl.

XuMuueckass M OMOXUMHUYECKas KUHETMKa M Katanu3. DepmMeHTsl —
OMOJIOTUYECKUE KATalu3aTopbl. 3HAUYEHHWE PACTBOPOB MJi OWOJOTMM U MEIULMHBI.
KucnortHo-menoynoe paBHoBecue u Oy(depHble CUCTEMBI OpraHu3smMa. AMUHOKUCIOTHbBIE
O0ydepnbie cuctembl. beiakoBeie OydepHbie cucTeMbl. M3MeHeHne KUCIOTHO-IIETIOYHOTO
paBHOBECHUS P PA3IUYHBIX 3200JI€BAHUAX.

MeauunHCKHe MaTepuaJIbI

Heopranudeckue mMeaunuHCKUe mMaTepuanbl. MeTamibl. YTIEpoIHbIle MaTepHalIbl.
MexaHu3Mbl  B3aUMOJICHCTBUSI  MEIUIMHCKUX MAaTEpUaioB €  OHUOJIOTHYECKUMU
cucreMamu. B3aumoneilcTBUsA: MaTepuall — KpOBb, MaTepual — TKaHb, MaTepuan —
KJIETKa, MaTeprasl — OMOMOIUMEPHI.

HckyccTBeHHBIE OpraHbl.  AmnmapaTbl  «UCKYCCTBEHHOE  CEpJIIe-JIETKOe»,
«HACKyCCTBEHHasi mouka». VcKycCTBEHHOE cepjle 4eloBeKa C  aBTOHOMHBIM
UCTOYHUKOMITUTAHUS.

Bompocsl k cemuHapam: 1. Mom: MCTOpHs OTKpHITHA, CTpocHHe, DHU3NUYECKHE H
XUMUYECKUE CBOMCTBA, MPUMEHEHUE.

2. bopHas xucioTa, GOpHBIN CIUPT, AHTUCENITUYECKAs] aKTUBHOCTb.

3. ®uznonornyeckuit pactrop. Jlsmnuc. HamatelpHbIil criupT.

4, @OypauunvH. AKTUBUPOBAaHHBIM yroab. [opuMyHMKH, TIacTeipu. Ux

IPUMEHEHHE,CBOMCTBA, CIIOCOOBI XpaHEHHUS.

5. Aciupun. [Ipumenenue, papmMakoI0OrHIeCKOE JICHCTBHE Ha OPTaHU3M.

5. AHTHOMOTUKH, KIaccudukamnus. JlucoakTpuos.

6 ApoMaTH4eCcKue Macia U UX JCHCTBUE HA OPTaHu3M. Apomartepanusi.

7 AcrnupuH, puznueckue CBOWCTBA, UCTOPHUS ITOTYyICHHS.

8. AHTUOMOTHUKH, HCTOPUS OTKPBITHS.

9 Knaccuduxkanus s10BUTHIX BEIIECTB.

10.  VYrapssiii ra3: npusHaku otpaBieHus. Oka3aHue nepBOr TOMOIITH.

11. Prtyrts. Tokcuuynocts mnapoB prytd. Colid pTyTH: KajJomelb, Cyliema,
npuMeHeHne BMeauuuHe. Mbibik. Cunen. CoeAMHEHUs XpoMma.

[IpakTuka 1. MccnenoBanue geKapCTBEHHBIX MPENAapaToB.

2. HenoBass urpa «Cnacute OonbHOro». JlenoBass urpa CONpOBOXKIAETCS
MPOBEJCHNEM Kaue€CTBEHHOTO aHaJIM3a pacTBOPAa KOHKPETHOTO BEIIECTBA XMMHUYECKUMHU
meronamu. (BemecTBa: THOCYnb(aT HATpUs, HOBOKAWH, JAKTaT Kamblws, D-Tiioko3a,
MEJIHBIN KyIOpoc, OpOMU Kaus, Cyab(ar Maraus).

3. NccnenoBanre TOKCUYHOCTU OBITOBBIX BemnlecTB. OCTOPOXHO, MHIIEBbIE
nobasku! VX neficTBue HA OpraHU3M.

4, Pemiennie 3amau  mo  oOmed XUMUM € MEAMKO-OMOJIOTHYECKOMN
HaIpaBJIEHHOCTHIO.

d. Konkypc (konuuecTBEeHHBbIN) uHciIa pelleHHbIX 3anad.  CocraBieHue

COOpHHUKOB 3ajad ywanuxcs mo teme (¢ pemeHusiMu). CoCTaBI€HHUE TBOPUYECKUX
pacyeTHBIX 3aj]a4 MO Pa3IMYHBIM TEMaM.



Tema 13. BoinosiHeHue NpoeKToB (7 4acoB)

Teopus (24): Ilonarue npoekta. TUIBI MPOEKTOB, OCHOBHBIE 3Talbl BHIIOJHEHUS
npoekTta. Kpurepun onieHMBaHMS BBIITOJTHEHUS M 3aIIUTHI MPOEKTOB. CO31aHUE MPOEKTa
OCYIIECTBIISIETCS IO cleAyromuM stanam: — Omnpezenenue npodiaemMbl; — AKTyalu3aius
teM; — Boi6op oO6bekTa uzyuenus; — [locranoBka 1ienu u 3anay; — [logdbop marepuana; —
Beibop MeromoB wuccienoBanusi; — IlpoBeneHue 3KCIEpUMEHTAIBHOW pabOThl; —
Odopmitenue paboThl; — 3amKUTa IPOEKTA, MPEACTABICHUE PE3YIbTATOB.

[Ipaktuka(S4): BeinogHEHHWE TMPOEKTOB C HCIOJB30BAHUEM KOMIIBIOTEPHBIX
TEXHOJOTHH. 3alUTa MPOEKTOB.




INJIAHUPYEMBIE PE3YJIBTATHI

JTuunocmmuwie pezyromameol:

e  CdopmMupoBaHHOCTH MOTHBAIIUU K O0OYUYECHUIO UIICJICHATPABICHHOMN
MMO3HABATEIILHON ACSITEIbHOCTH;

®  TOTOBHOCTH M CIIOCOOHOCTH K CAMOOOPa30BaHUIO;

o CIOCOOHOCTh K CaMOCTOSITENIbHOM, MCCIe0BaTEIbCKOM, HHPOPMAIMOHHO-
MMO3HABATEIILHOW, AaHAJIMTUYECKOM JICATECIILHOCTH,

e  cPOpMHPOBAHHOCTH HABBIKOB COTPYJHHUYECTBA CO CBEPCTHUKAMUHU
B3POCIIBIMU.

Memanpeomemmnuie pe3yibmamaol:

e  chOpMHUPOBAHHOCTh TMPEJCTABICHUNH O B3aUMOCBSI3M W B3aUMOJICHCTBUU
€CTEeCTBEHHBIX HAYK;

e  chOpMUPOBAHHOCTh YMEHHI CaMOCTOSTEIILHO OMPEEATh 1IN U COCTABIATh
TUJTaHBI JIEITEIIBHOCTH; CAMOCTOSITEILHO OCYIIECTBIISTh U KOPPEKTUPOBATH JICATCIIBHOCTD;

e BIAQJICHUE HaBbIKAMHM TMOJY4YCHHUS HeoOXoauMon wuH)OpMaluu, YMEHHE
KPUTUUYECKH €€ OIleHWBaTh M 00palaThiBaTh, YCIEINIHAS OPUCHTAIUS B Pa3IMUYHBIX
UCTOYHHUKAX WH(pOpMaINH;

® YMEHHE HCMOJIb30BaTh CPEJACTBa MH(POPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM;

® YMEHHE AHAJIU3UPOBATh, OLEHHBATh, IIPOBEPSITH HA JOCTOBEPHOCTH

e  00O00IIAaTh HAYYHYIO HH(POPMAITHIO;

e BIAJICHUE HABBIKAMHU  TIO3HABaTEJIbHOM  pedJekcuu U  MPE3eHTALUH
PE3YJIbTaATOBCOOCTBEHHBIX UCCIIEIOBAHUMA.

Ilpeomemmusle pe3ynbmamol: TIOCHE 3aBEpIICHUS OOYYEHHS IO TIPOrpaMme
oOydJaromuecst OyayT 3HATh:

— COCTaB, CBOMCTBA, 00JACTH NMPUMEHEHHUs HanboJee pacpOCTPAHEHHBIX BEIIECTB
¥ MaTepHalioB U YMETh MPUMEHSITh WX N0 HA3HAYEHUIO, COOIOAas MmpaBuia 6€301macHoro
oOpaleHus ¢ HUMU;

— pOJIb XUMHUUYECKUX DJIEMEHTOB U MX COEJUHEHHUN B KHU3HEIEATECIBHOCTH
OpraHu3Ma;

— Ba)KHEUIITNE XUMHUUYECKHE MPEBPAICHUS, JISKAIHE B OCHOBE METa00IM3Ma;

— HEKOTOpbIE HEOPTraHUYECKHUE U OPTAHUYECKHUE BEIIECTBA, IPUMEHIEMBIE B
MEJIULINHE.

[Tocne 3aBepienust 00Oy4eHus Mo NporpamMe o0yJaromuecs: Oy1yT yMeTh:

— COCTaBJIATh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOT€HHBIX 3JIEMEHTOB B MPUPO/IE,
000OCHOBBIBATh POJIh KAXKJIOTO B COXPAaHCHHUH MPUPOTHOTO PABHOBECHS, aHATH3UPOBATH
MIPUYUHBI U TIOCJIEICTBUS €0 HApYLIEHUS,

— MPOBOJIUTH XUMUYECKU IKCIIEPUMEHT IO OOHAPYKEHUIO KATHOHOB U aHWOHOB B
pacTBopax;

—co0mr0/1aTh MpaBuiia 6€30MaCHOCTHU MIPU OOPAILEHUH C JICKAPCTBEHHBIMU
BEILIECTBAMU U CPEJICTBAMU OBITOBOM XUMHUH;

—COCTAaBJISITh OTUET O MPOJETAHHOM SKCIIEPUMEHTE;

—MPUMEHSThH BEIIECTBA 10 HA3HAUCHHUIO;

—pelath 3a1a4u Pa3IMYHON CTENEHU CIIOKHOCTH: KaK TUIIOBbBIE, TaK U



KOMIIJICKCHBIC,
—pas3sBUBATHb CO6CTBCHHYIO HWHUIOHUATUBY W ITO3HABATCIIbBHYIO aKTUBHOCTbD IIPHU
PEIICHUN PA3JIMIHBIX BOIIPOCOB U HpO6J'IeM B XMMHHU.



PA3JAEJ 2. OPTAHU3AIIMOHHO-NTEJATOI'NYECKHE
YCJIOBUA PEAIN3AIUU ITPOT'PAMMBI

KAJIEHJIAPHBIN YYEBHBIN TPA®UK

Ne
i OcHOBHBIE XapaKTEPUCTUKU 00pa30BaTEILHOIO MpoLecca
KonuuectBo yueOHBIX HENlETb 34
2. B TIEPBOM TOJIYTOJIUU 16
3. BO BTOPOM ITOJIYTOAUU 18
Hauaino yue6Horo roja (mmanupyemMas jata Hadasna
" )y Aa (TiaHupyemast 1 06.09.2023
3aHATH)
OxkoHyaHue ebHoro roja (mIaHupyemas Jara
5. yieon fa (WIRHAPYEMas aTa | og 05 2074
OKOHYAHWSI 3aHSATHIA)
6 KonundecTBo yueOHBIX 4acOB Ha OHOTO YYallerocs B 4
" | HEIEeIro
7 KonmndecTBo yueOHBIX YacOB Ha OJHOTO YYallerocs B 144
" | rox
8. | ®opma opranuzanuu 00pa3oBaTeIbLHOIO IpoLecca OYHO

YCJIOBUA PEAJIMBAIIUU ITPOT'PAMMBI

Mamepuanvno-mexnuueckoe odecneuenue npozpammol

OpraHuzallMOHHBIE  YCJOBHUSA,  [O3BOJISIIOLIME  PEaln30BaThb  COAEpKaHUE
JIOTIOJTHUTENIBHOW ~ 00pa30BaTeNbHOM  MPOTPAMMBI  «XHUMHS
IPEANoJIaraloT HaJIN4ne:

YCIIOBUU

Kejesa,

Becn (1o 500kr)
HarpesatenbHbie mpuOOpHI ( CIUPTOBKA)
Jlocka 1u1st CyIKy mocyibl

B

KHN3HHU  YCIIOBCKaA»

Ha6op mocyasl 1 nprHAIC)KHOCTEH I IEMOHCTPAIIMOHHBIX OITBITOB T10

[ItaTuB 11t AEMOHCTpAIMOHHBIX pooupok [1X-21- 5 mT

[lIratuB metannmueckuu I1JIb
Amnmapat (mpubop) A OJTYICHHS Ta30B

[Tpubop nmnst MIUTFOCTpAK 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEAKITNH OT

Ha6op npubopox

HaGop kpucraminueckux peneTok: aamasa, rpadura, 1MOKcUaa yriepoja,

Habop n1s MonenupoBaHus CTPOCHUSI HEOPTAHUIECKUX M OPTaHUIECKUX
BEIIECTB - 4 mT



- Tabmuua «Ilepuoguueckas cucreMa XuMU4YecKux annemeHTos J[. M.
MenneneeBay.

- Ha6opsl peakTHBOB 17151 IPOBEIEHUS JEMOHCTPALIMI U JTA0OPAaTOPHBIX padoT

- Jlocka ayquTopcKasi ¢ MAarHUTHOM MOBEPXHOCTBIO U € MTPUCTIOCOOJICHUSMU
JUTSL KperuieHust Tabiuil

- Cron npubOpHBIi — 2 T

- Cron yuntensckuit (kadeapa)

- Cron y4YeHHUUECKHUI peryaIupyeMblii-6 mTyk

- Motika

- kad BRITSHKHON AEMOHCTPAIMOHHBIN

- Kpeciio Ha konecukax

- Cryn

- Crennax 60Jb1ION

- HNuTepakTuBHasA 10CKa

- IIpoekTop

- HoyTt6yx

- Hudposas nadbopatopus o Gpusuke (yueHu4eckas) 2 mrT.

Y4eOHO-MeTOAUYECKOE 0OOecTeueHne MPOrPaMMBbl

Meronuka o0y4deHusi MO mporpaMMme «XHUMHUS B KU3HHU UYEIOBEKa» COCTOUT U3
COUETaHUs JIEKIIMOHHOTO M3JIOKEHUSI TEOPETHUUECKOr0 MaTepualja ¢ HArISAHBIM MMOKa30M
WUTIOCTPUPYIOIIETO  MaTepuajia W TMPUEMOB  pEIIEHUs  MPAKTUYECKUX  3ajad.
OOyuaroluecs: 3aKperuIIioT MOJyYeHHbIE 3HAHUS MTyTEM CaMOCTOSTENIbHOTO BBITTOJIHEHHUS
NPaKTHYECKUX padoT. s pa3BUTHA TBOPUECKOTO XUMHUYECKOTO MBIIIJICHUS M HaBBIKOB
AHAMTUYECKON NIEATETLHOCTH TIEAAror MPOBOAWT CEMHUHApPbI, 3aHATHS MO MPE3CHTAIUU
TBOPUYECKHUX U MPAKTUYECKUX paOOT, MO3TOBBIE IITYPMbI, HHTEIIEKTYaIbHbIE UTPHI.

Hnughopmayuonnoe ooecneuenue
CIIPAaBOYHUKH, Y4E€OHBIE TUTAKAThI, JOMOJHUTENbHASI JUTEepaTypa IO XUMUH,
pa3IaTOYHbIN MaTepual, Mo00pKa KOMITBIOTEPHBIX MTPE3EHTAIIMN U BUEOMATepUaIoB

OOPMbBI ATTECTAIIMU U ONEHOYHBIE MATEPHUAJIbBI

(I)OpMLI MpoOBCACHUA aTTeCTAUM: OIIPpOC, TCCTUPOBAHUE, AHKCTHUPOBAHMUC,
KOHTPOJIBHOC 3aJaHUC, IICAAIOTHYCCKOC H36J'IIOI[6HI/IG.

JIns  oTcieXuBaHUS — pPe3yJbTATUBHOCTH  00pa3oBaTENBHOTO  Ipoliecca Mo
porpamMme

«XUMHSL B JKM3HM 4YEJIOBEKa» HCIOJIb3YIOTCSA CIEAYIOIIUE BHUAbI KOHTPOJIS: -
MpeABapUTEIbHBI KOHTPOJIL (MpPOBEpKAa 3HAHUW ydYallMXCsl Ha HAYaJIbHOM JTare
OCBOEHUS MPOTPAMMBI) — BXOJIHO€ TECTUPOBAHUE; - TEKYIIUNA KOHTPOJIb (B TEUCHHE BCETO
CpoKa peajlu3alMyd IpOorpamMMbl); - UTOTOBBIA KOHTPOJIb (3aKJIIOUUTENIbHAS MpPOBEpKa
3HaHUM, yMEHUH, HaBBIKOB MO0 UTOraM peanusanuu [IporpamMmmei).

dopMbl aTTECTALMU: - CAMOCTOSTENIbHAsI paboTa;



- TECTUPOBAHUE;

- TBOPUYECKHUE OTUYETHI;

- y4acTue B TBOPUECKHX KOHKYpPCax U MPEAMETHON OJIMMITUA/IE IO XUMUMU;
- Ipe3eHTalMs U 3aluTa MPOeKTa.

Texymumii koHTposb: @DopMaMu KOHTPOJISI YCBOEHHUS YYeOHOro Marepuaia
MPOrpaMMbl  SIBJIAIOTCS. OTYETHl IO NPAKTUYECKUM padoTaM, TBOpYECKHE pPadOThI,
BBICTYIUICHUSI HAa CEMHUHAapax, CO3JlaHUE Mpe3eHTauuu mo teme u T. 1. OOydaromuecs
BBIIIOJIHAOT 3aJaHus B WUHAUMBUAYAJIbHOM TEMIIE, COTPYJHMYAas C I€Jarorom.
BellloHEeHNE NMPOEKTOB CO31a€T CUTYALUIO, MO3BOJIAIOLLYIO PEAIM30BATh TBOPUYECKUE
CWJIbl, 00eCneunuTh BBIPAOOTKY JIMYHOCTHOTO 3HAaHUS, COOCTBEHHOTO MHEHHS, CBOETO
CTWISL  JeATelNbHOCTH. BriroueHune oOyyaromuxcsi B pEaJbHYI0  TBOPYECKYIO
JEeSTENbHOCTh, TPUBJICKAIONIYI0 HOBH3HOM W HEOOBIYHOCTBIO SIBISIETCS CTUMYJIOM
pa3BUTUSl [O3HABATEJIbHOTO uHTepeca. OMHOBPEMEHHO PAa3BUBAIOTCA CIIOCOOHOCTH
BBISIBJISITH MTPOOJIEMBI M pa3peliaTh BOZHUKAIOIUE MpoTuBopeurs. [lo okoHuaHuMKax 101
TE€MbI IPOBOJMUTCS UTOIOBOE 3aHATHE B BUAE TEMATHYECKOrO TeCTUpOBaHUs. Torosas
aTTecTalus MpelyCcMaTpUBAET BBIIIOJHEHUE HHAUBUIYAJIbHOIO MPOEKTA.



Cucrema 0OTC/IeKMBAHHMSA M OLCHUBAHUSA Pe3yJbTATOB O0y4YeHUH JeTeH

JAHHOW MporpamMmme.

IIpouecc 00ydeHHs IpeyCMaTPpUBAET CAEAYIOLIUE BUIbI KOHTPOJIS:

Bpems npoBenenus

| Lesis npoBenenus

\ DopMbI KOHTPOJIA

BxoaHo#1 KOHTPOJIb

B navane yueOHoro roja

Onpenenenue YPOBHS
pa3BUTHUSA JeTEeH, 1794
TBOPUYECKHUX CIIOCOOHOCTEN

Tect

Texkymui KOHTPOJIb

B TEUCHUEC
y4eOHOr0 rojia

BCCTI'O

Onpenenenue CTETICHU
YCBOCHHSI  O00y4arolIMMUCs
y4eOHOT 0 MaTepuana.
Onpenenenue  TOTOBHOCTH
JETCH K BOCIIPUATHIO HOBOTO
Marepuala. [ToBpcHUE
OTBETCTBCHHOCTH U
3aMHTEPECOBAHHOCTH JIeTel
B 00y4YeHUHU. [ToxGop
Hanbosee A PEeKTUBHBIX
METOJIOB u CpEeIICTB
00yJeHUs.

MpaKTHYCCKas
coOeceI0BaHuE;
BUKTOpPUHA, 3a4eT
3aJa4am

pabora;

110

HUTOroBbIid KOHTPOJIb

B konme yyeOGHOTO Toma
110 OKOHYaHUHU 00yUCHUS
10 TIporpamme

Onpenenenue W3MEHEHUS
YPOBHSI pa3BUTHUS JI€TEH, UX
TBOPYECKUX CIIOCOOHOCTEH.
Onpenenenue pe3ynbTaTOB
oOydenusi. OpueHTUPOBAHUE
yYalquxcsi Ha JajibHEUIIEee
(B TOM yucie
CaMOCTOSITEJILHOE)
oOydeHwue. [Tomyuenwue
CBEJCHUH JUTS
COBEPIIIEHCTBOBAHMSI
001meo0pa3oBaTeIbHOM
nporpaMMbl ¥ METOJOB
00yJeHUS.

3amura MPOEKTHO-
HUCCIIe10BaTEIbLCKOMN
paboThI




METOANYECKHUE MATEPHUAJIbBI

OcoOeHHOCTRIO OpraHu3anuu 00pa30BaTENBHOTO MpOLEecca SBISETCS OYHOE
oOydeHmue.

OcHoBHBIMH  (popMamMu  pabOTBl HA 3aHATHH  SBJISIOTCS  KOJJICKTHBHBIC
OoOCYXIIeHUS, JTUCKYCCHUH, OKCKYpPCHUH, TIPAKTHYEeCKHE pPaOOThI, HCCIICIOBaHHE,
Ha00/IeHne, paboTa ¢ HayYHOU JIUTEPaTypOH.

OCHOBHBIE METO/IbI OpTraHU3AIUHN YI€OHO-BOCITUTATEILHOTO MPOIIecca:
e (CroBecHBI METOJI - pacckas, becena, 00CykKIeHuE;
e MeTo 1 HAIJSTHOCTH - HATJISAHBIC TTOCOOMS, (POTO- U BUICOMATEPHAIIBI.
o [IpakTuueckuii MeToa — HaOJIOICHHUE, TPAKTUICCKUE PAOOTHI, SKCKYPCHUUH.
¢  OOBACHUTEIBHO-UUTFOCTPATUBHBIN - COOOIIEHNE TOTOBOM WH(OpMAITUH.
e YacTUYHO-TTOMCKOBBIN METO/T - BHIITOJTHCHHUE MPAKTHYECKUX PaboT.

B mpormecce oOyueHUs NpemaycMaTpUBAIOTCS TEOPETHUECKHUE W TPAKTHUECKUE
3aHATHS. TeopeTnyeckass 4acTh OOBIYHO 3aHMMaeT He Oosiee 45 MUHYT OT 3aHATHS U
4acTO UACT MMapajlIeIbHO C BHIMOJIHECHUEM MPAKTHYECKOTO 3aJaHu.

Cmpykmypa 3aHamuil cocmoum u3 HeCKoJIbKUX IManoe:
OpraHuzarys Havajia 3aHATHS (aKTyaaIu3alus 3HaHUH )
[TocTaHoBKa 11e)H U 33729 3aHATHS (MOTHBAIIH)
Teopernueckast 9acTh (03HAKOMIICHHE C HOBBIM MaTEPHAIIOM )
[IpakTrdeckas 4acTh (IIEPBUIHOE 3aKPETUICHUE HABBIKOB)
[IpoBepka MepBUYHOTO YCBOCHUS 3HAHUH

Pednexcus

Pexomenmanmu it caMOCTOATEIHHON PaOOTHI.

Ha 3aHATHAX MPUMEHSIOTCS TUIAKTUYSCKUE MaTepUAITbI:

NoakowdE

° TUIAKTHYECKUE TIOCOO0Us (KapTOYKH, pa3laTOYHBIM MaTepuall, BOIMPOCHIIIS
YCTHOT'O ¥ TUCBMEHHOTO OIPOCca, MPaKTUYECKUE 3aJJaHMUs );
° BUJICO3AIKCH, BUJICO YPOKH;

o IPE3CHTALINH.
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