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JlonmonmauTenpHas 00meoOpa3oBaTenbHas oOImepa3BUBaloias MmporpamMma (manee
JOOII) «Xumus B KU3HU YEITOBEKA» UMEET €CTECTBEHHOHAYYHYIO HAIIPaBJICHHOCTb.
JOOII «XuMus B ’KU3HU 4Y€JIOBEKa» pa3paboTaHa Ha OCHOBE CJIEAYIOIIUX HOPMATHBHO-
npaBoBbIX JokyMeHTOB: ®enepanbubiii 3akoH «OO0 oOpazoBanuun B Poccuiickoi
Odeneparun»  or  29.12.2012  Ne273-O3,Konnenuuss pa3BUTHS  JOTOJHUTEIHHOTO
oOpaszoBaHus JaeTeil (yTBepkleHa pacnopsbkeHueM IlpaButensctBa PO ot 04.09.2014
Nel726-p), Can-Ilun K yCTpOWCTBY, COACpPKAHUIO W OpraHU3alUU JACATEIHHOCTU
0o0pa3oBaTeNbHBIX OpraHu3aluii JTOMOJIHUTEILHOTO 00pa3oBaHUs JeTed (yTBEPKACHO
MIOCTAHOBJIEHUEM [ JIaBHOTO TOCyJapCTBEHHOro caHuTapHoro Bpada PP ot 04.07.2014
Ne41), Ilopsimioxk oOpraHu3aluyd U OCYIIECTBJICHHS OOpa30BATEIBHON AEATENBHOCTU I10
JIOTIOJIHUTENIBHBIM ~ 00IIe00pa3oBaTeNbHBIM  MporpamMmaM  (YTBEPXKACH  MPHUKA30M
MunucrepctBa oOpa3zoBaHus W Hayku P® or 29.08.2013 Nel008), Meronnueckue
PEKOMEHJAMU 10 NPOECKTUPOBAHUIO JOIMOJHHUTENBHBIX OOIIEpa3BUBAIOIIMX MPOrpaMM
(Bxirouass paszHoypoBHeBble mporpammsbl) (IIpunokenne k mnucbMmy Jlemapramenta
roCyJIapCTBEHHOM MOJUTUKU B cdepe BOCHUTAHUS JIE€Te W MOJOoAeKH MUHHUCTEpPCTBa
obpazoBanuss u Hayku P® ot 18.11.2015 Ne09-3242. [lonoxxkeHHe O JOMOTHUTEIHHOMN
obmeobpazoparensHoit mporpamme MKOY «COIII c.ni. Bepxuuit Kypmn»
JononHuTenbHas oOmieoOpa3oBarenbHas o0OIIepa3BUBaiolasi MporpaMMa «XuMHUSA B
KU3HU 4YEJIOBEKAa» OpPHUEHTUPOBAaHA HAa pPa3BUTUE [IO3HABATEIBHOM AKTUBHOCTH,
CaMOCTOSITENIbHOCTH, JIFOOO3HATENbHOCTH, Ha JONOJHEHHE MU YIIyOJeHHE IIKOJbHOM
IporpaMmbl MO XHUMHH, (OPMUPOBAHUIO HWHTEpPEca K HAyYHO-UCCIIEI0BATEIbCKON
NEeSATETbHOCTH.

HoBu3Ha 10M0JHUTEIBLHONH 001e00pa30BaTe/IbHOM NMPOrpaMMbl «XUMHS B JKA3HU
YeJIOBEKa» 3aKJII0YAeTCsl B TOM, YTO KpOME OMNpeNeIEHHBIX 3HAHUNA U YMEHUN ydaluecs
MPOBOJAT OOJIBIIYIO U HAPABICHHYIO pa0OTy MO HAKOIJICHUIO U PACUIMPEHHIO 3HAHUU O
MPUMEHEHUN XHMHYECKUX BEIIECTB B IOBCEIHEBHOW XU3HU. B mporpamme Kpome
TPaJAMLIMOHHBIX ~ METOAOB MU (QOpM  OpraHu3aludyd  3aHATHH,  HMCHOJIB3YIOTCS
MH(OpMaIMOHHO-KOMMYHUKaTUBHbIE TexHosnoruu. Ilpumenenne WKT mno3Bosser
3HAUUTETFHO PACIIUPUTH BO3MOKHOCTU TPEAbSIBICHUS y4yeOHOM MH(pOpMAIINH,
MO3BOJISIET YCUIIUTh MOTHUBALIUIO O0YUYarOIIUXCS.
AKTYaJIbHOCTHh NPOrpamMMmbl. XHUMHSI - 3TO HayKa O BEILECTBaX, UX CBOWCTBax U
npeBpamieHusX. Poilb  XWMMUM B KU3HM  4YEJOBEKa OrpomMHa. XHUMHUYECKas
MPOMBIIIJICHHOCTh B HACTOSIIIEE BpEeMs pa3BUBAETCs Topa3fo ObicTpee, ueM Jiodas
Apyras, ¥ B HauOOJbIIEH CTENEHU OIpeAeseT HAy4YHO - TEXHHUYECKUH Mporpecc.
CoBpeMEHHOMY UYEJOBEKY IpPOCTO HEOOXOAUMO 3HaTh M TMPaBWIBHO MCIOIb30BATh
JOCTUKEHHSI COBPEMEHHON XMMHUU U TE€X BEIIECTB, KOTOPHIE UCIIOJIB3YIOTCS B OBITY.
3HaHUs, TOJlydaeMble B IIKOJE MO XWMHH, BO3MOXXHO W HEOOXOJAMMO TPaMOTHO
MPUMEHATh U B MOBCEAHEBHOW >XM3HH. [103HAaBas OCHOBOMOJATalOMINE 3aKOHBI XUMUHU,
oOydJarormecs: 3HaKOMATCSI ¢ COCTABOM M CBOMCTBAMU PA3JIMYHBIX XMMHYECKUX BEIECTB,
KaK €CTeCTBEHHBIM 00pa3oM IMPUCYTCTBYIOIIME B YEJIOBEUYECKOM OpPraHHU3MeE, TaKk U NpHU
HE3aBHCUMOM BHEIIHEM BO3/AeicTBUU. IIIKONBHUKHN y3HAIOT, KaK UMEHHO 3TH BEIIECTBA
BJIMSIIOT HA MPOLECCHI KUZHEIEATEIbHOCTH OPraHU3Ma U Ha caMy JKH3Hb YeJIOBEKa - UTO
MOJIE3HO U B KAKUX KOJIMYECTBAX, & YTO MOKET OKa3bIBATh OTPULIATEIIBHOE BIIMSIHUE.

JononuuTenbHas oOpa3zoBaTeiabHas oOlIepa3BUBaroNias nporpaMma « XMMHUsI B KU3HU
YeJIOBEKa» 3HAKOMUT OOy4YaroMIMXCS C KOMIUIEKCHBIMUA Tpo0jeMaMu M 3aJadyamMi,
TpeOYIOIIMMU CHHTE3a 3HAaHUM MO psAAy npeaMeroB ((usuka, OUONOTHUS, SKOJIOTHS,
reorpadusi, uctopus).



OKOJIOTUYECKHI acCIeKT: aHajdu3 M3MEHEHHUH B OKpYXKAIOUIEH cpeAe W OpraHu3anus
CBOETO BIIMSHUS HA CUTYaIUI0, pOPMUPOBAHNE OEPEKHOTO OTHOIICHHUS K IPUPOJIE.

Ou3nvecknii acekT: nu3ydeHue (U3NYECKUX CBOMCTB BEUIECTB, (U3MUECKUE METOJbI
aHanu3a BelecTsa. McTopuueckuil aCeKT: UCTOPUYECKHUE CBEICHHSI O BIMSHUNA XUMUU Ha
KU3Hb YEJIOBEKA.

buonornyeckuii acrekT: U3y4eHHe XUMUYECKOTIO COCTaBa OOBEKTOB KUBOW MTPUPOIBI.

Wupopmatuka — mnouck uHpopmanuu B HHTepHeTe, co3maHue u odopmiieHue
Npe3eHTalui, paboTa B TEKCTOBBIX U TAOJIMYHBIX peAaKTOpax.

Conepxanue IIporpaMMbl 3HAKOMHUT OOYyYarOLIUXCS C XapaKTEPUCTUKOW BEIIECTB,
OKpY>KaIOIIUX HAc B OBITY: BOJA, IOBAPEHHAS COJIb, C BELLIECTBAMH, U3 KOTOPBIX CEIaHBbI
[oCy/a, CHMYKM, KapaHJamM, Oymara, CTPOMTEIbHBbIE MaTepualbl, aBTOMOOWIIbHAs
TEXHUKa, JekapcTBa. Takue TeMmbl kak: «Boma», «lloBapeHHas conb», «Crnuukmy»,
«bymara» 1aroT BO3MOKHOCTb aKTyaJIU3alluM SKOJIOTMYECKUX 3HAaHUM 00yJarommxcsl.

[TpakTHueckue 3aHATUS CHOCOOCTBYIOT (POPMHUPOBAHUIO CHELMAIBHBIX YMEHUH U
HaBBIKOB paOOTHI € BEIIECTBAMU U 000PYI0BaHUEM.

[IpoektHble pPabOTHI, TeMaTHKa KOTOpBIX npuBogutcs B IIporpamme, mo3BosAT
chopMUpOBaTh y 00YyYarOIIMXCSd YMEHHE CaMOCTOSTENbHO NPUOOpETaTh U MPUMEHSThH
3HaHUA, a TAKKE Pa3BUBAIOT UX TBOPUYECKUE CTIOCOOHOCTH.

AxrtyanbHOCTh IIporpaMmel 00ycioBieHa TeM, YTO B Y4EOHOM IUIaHE IO MPEAMETY
«XUMHS» OTBEJICHO Bcero 2 yaca B Heaelmo B 8 1 9 kimaccax ¥ 1 gac B 10 m 11 kimaccax,
YTO JAaeT BO3MOXHOCTh CHOPMHUPOBATH y OOYYArOIIMXCS TOJIBKO 0a30Bble 3HAHHUA IO
npeamety. B Toxe Bpems Bo3pacT 13-16 neT sBisieTcst BaXHBIM [ TPO(HECCUOHATIBHOTO
camoonpeneneHus odydaromuxcs. Bo3MOXKHO, YTO MPOCHYBIIMKCA HMHTEPEC K XUMHH
MOJKET BIIMATH Ha BHIOOP Oyyiiei nmpogeccuu.

[TporpamMMa HampaBiieHa Ha JIMYHOCTHO-OPUEHTHPOBaHHOE oOydeHue. Ponb memarora
COCTOUT B TOM, YTOOBI CO37aTh KKIOMY OOYyYaroleMycsi BCE€ YCJIOBHs, JJisi HauOoJsee
MOJIHOTO PACKPBITHS U peanu3anuu ero crnocodOHocteil. Co3marh Takue CUTYalMH C
MCIIOJIb30BAaHUEM PA3JIMYHBIX METOJ0B OOYYEHUs, NMPU KOTOPBIX KaXIbId 00ydaromuics
MpuiIaraeT coOCTBEHHbIE TBOPUECKHE YCWJIMS M HHTEIUIEKTyalbHbIE CIIOCOOHOCTH MpHU
pElLIeHNH OCTABJICHHBIX 3a/a4.

[Iporpamma «Xumus B )KU3HH YEJIOBEKa» CO3/aHa C 11eJiblo (POpMHUPOBAHUS UHTEpECA K
XUMUH, paCUIMpEeHHs] Kpyrozopa oOydarommxcsa. OHa OpUEHTUPOBaHA HAa OOYYAIOIIMXCS
13-15 ner, TO ecTh Takoro BO3pacTa, KOrja pedsitaM CTaHOBUTCA HMHTEPECEH MHP,
KOTOPBIN UX OKPYXaEeT U TO, YTO OHU HE MOTYT OOBSICHUTH, a CIIEHUATIbHBIX 3HAHUM el1e
He xBataeT. O0y4Jaroniyecs: ¢ poXKICHUsI OKPYKEHbI Pa3IMYHbIMU BEIIECTBAMU U JOJHKHBI
yMeTh oOpamarbCsi ¢ HUMH. OCHOBHBIM YCIIOBUEM 3a4UCIICHMsS AeTel i 00yuyeHus
ABJISIETCSl MX  3aMHTEPECOBAHHOCTb U JOOPOBOJBHOE  JKEJAHUE  3aHUMAThHCS
€CTECTBEHHOHAYYHOU €SI TEIbHOCTHIO.

Ileoazozuueckan yenecoodpaznocms npozpammol

[lenarorudeckas menecooOpa3sHOCTh MPOTPAMMBI 3aKTIOYAETCS B TOM, UTO B MPOIIECCE
oOy4eHHs CO3/Ial0TCsl yCIOBUA K (POPMHUPOBAHUIO Yy OOYYAIOIIMXCS LEIOCTHONH KapTHUHBI
MHUpa, BOCIHUTAHUIO JIOACH TBOPYECKUX W KOHCTPYKTHUBHO MBICISIIUX, TOTOBBIX K
PELICHUIO HeCTaHJAPTHBIX )KM3HEHHBIX 3a/1a4. Ha 3ansaTusx no nporpamme GopMHUPYIOTCS
yMeHus1 0e30macHOro oOpalieHusi C BelleCTBaMH, HCIOJb3yEeMbIMU B TMOBCEIHEBHOU
KU3HU, 3aKJIaJbIBAIOTCS HOPMBI 3JI0POBOrO 00pasa >KM3HU. 3HAKOMCTBO OOYYaIOIIUXCS C
XUMUYECKUMU BEIIECTBAMH, M3 KOTOPBIX COCTOUT OKPYXAIOIUNA MHpP, MO3BOJISET



PacKpbITh BaXKHEHINME B3aMMOCBS3M YEJIOBEKAa W PA3NUYHBIX BELIECTB B CpPEIE €ro
oOutanus. DTO  TO3BOJIAET PeOCHKY MPUOOPECTH 3HAHUS U YMEHHS, KOTOpbIE OH B
JaJIbHEHIIIEM MOKET MCIIOJIb30BaTh KaK B Ipolecce 0O0y4eHHs B pa3HbIX AMCHUILIIMHAX,
TaK U B IOBCEIHEBHOM JKMU3HU IS PEIICHUsI KOHKPETHBIX 3a/1a4.

[Iporpamma oOecrieuyMBaeT pa3BUTUE YMEHH B HAy4YHO - MPAKTUYECKOW H
UCCIIeIOBaTeNbCKOM  festenbHocTH. Co37aeT yciaoBUs A IMOJHOLIEHHOTO pa3BUTHS
TBOPYECKUX CIOCOOHOCTEW KaXkJI0ro oOydarollerocs, yKperjaeHue NHTepeca K 3aHATHAM
10 XUMHH.

[TporpamMmMa «XuMmusi B )KM3HM YEJIOBEKa» CBA3aHa C BO3PACTHBIMHU OCOOCHHOCTSIMU
oOyuaromuxcsi JaHHOTO BO3pacTa: JIF0O03HATENBHOCTh, HAOJIOATENbHOCTh; MHTEPEC K
XUMHUYECKUM TIpolleccaM; JKEIaHWeM padboTaTh C J1a0OpaTOPHBIM O0OpYJOBaHHUEM;
OBICTpOE OBJIQJICHUE YMEHUSIMU U HAaBbIKAMHU.

Kypc HOCcHT pa3BHBaIOIyt0, 1€ATEIbHOCTHYIO U IPAKTUYECKYIO HAIIPaBIEHHOCTb.

OT/IMYUTEJbHOM OCOOCHHOCTBHIO TAHHOW NPOrpaMMBbl  3aKIKOYAaeTCsl B TOM, YTO
nporpaMma CyIIECTBEHHO JIOMOJHSET 00beM IIKOJBbHOM MporpaMmsbl 1o xumuu. Kpome
TEOPETUYECKOI0 Kypca IPeayCMaTpUBACTCS 3HAYUTEIBHOE KOJIMYECTBO MPAKTHYECKUX
paboT, I1aBHas 1Ii€JIb KOTOPbIX —  Pa3BUTHE NPAKTUUECKUX YMEHUH | HABBIKOB
CaMOCTOATENIBHOM, IKCIIEPUMEHTAIBHOM U UCCIIEI0BATEIbCKON IEATEIbHOCTH YUaIIUXCS.
Pebsita Haywarcs cTaBUTh NMPOCTEHIIME ONBITHI, pabOTaTh C PEAKTHBAMH, IJIAHUPOBATH
CaMOCTOATENIbHYIO PabOTy HaJl BHIOpAHHOW TEMOU, 0POPMIISITh MPAKTUUYECKUE PAOOTHI.

OOyueHue 1Mo JaHHOW MpPOrpaMMe OCYIIECTBISETCS B (opMe MPaKTHUECKUX padoT,
AKCKYPCHUH, a TaKXKe MpelyCMaTpUBaeTCA UHANBUIyalbHasl paboTa ¢ OJapEHHBIMU AEThMU
Y TIOJrOTOBKA 00YYaIOIIMXCSl K HAYYHBIM KOH(PEPEHIIUAM U PEIMETHBIM OJIUMITHAIAM.

Aodpecam npozpammot

IIporpamMma paccuuTaHa Ha AETEW CPENHErO WIKOJIBHOIO BO3pacTa. JlaHHBIA BO3pacT
SABJISIETCSL TIEPUOJOM OTPOYECTBA, BAKHEWIIHE CHenudUYEecKrue YepThl KOTOPOTO
MPOSIBJISIIOTCS. B CTPEMJICHHHM K OOIIEHUIO CO CBEPCTHHKAMU, TMOSBICHWU B TOBEJICHUU
MPU3HAKOB, CBUCTEILCTBYIOIIMX O JKEIaHUU YTBEPAUTH CBOI CaMOCTOSITEIBLHOCTb,
HE3aBUCUMOCT.

CtpemiieHrE TTOJAPOCTKOB OBJIAJCTh PA3TUYHBIMU YMEHUSIMHU CIIOCOOCTBYET Pa3BUTHIO
YyBCTBA COOCTBEHHOMN YMEJIOCTH, KOMIIETEHTHOCTH U MOJHOIIEHHOCTH.

2TOT MepuoI XapaKTepU3yeTcs CTaHOBJIEHUEM HU30UPATEIILHOCTH,
[[EJICHANPABICHHOCTH  BOCIPHUSTHS, YCTOWYHMBOrO TMPOU3BOJIBLHOIO BHUMAHHUS U
JOTUYECKON maMsaTH. B 310 Bpemsi akTuBHO (hopmupyercss abcTpakTHOE, TEOPETHUECKOe
MBIIUIEHUE, YCWJIMBAIOTCS WHAWBUIYyalbHbIE pa3JIMYMsl, CBSI3aHHBIE C pPa3BUTHEM
CaMOCTOSITENIbHOTO MbINUIEHUA. WeT CTaHOBIEHHWE HOBOIO YpPOBHS CaMOCO3HAHMS,
KOTOPBIN BBIPAYKAETCS B CTPEMJICHUH TIOHSTH Ce0sl, CBOM BO3ZMOXHOCTH, CBO€ CXOJCTBO C
JIPYTUMHU JIETHbMU U CBOIO HEMOBTOPUMOCT.

[Tporpamma «Xumus B )KU3HHU YETOBEKa» CO3/IaHa C IeNIbI0 (HOPMHUPOBAHUS UHTEpECa K
XUMUH, pacHIMpeHusi Kpyrozopa oOydarommxcsa. OHa OpUEHTUPOBAHA HAa OOYYAIOIIMXCS
13-16 ner, TO ecTh TaKoro BoO3pacTa, Korja pedsTaM CTaHOBUTCS WHTEPECEH MHUp,
KOTOPBIN UX OKPYXaEeT U TO, YTO OHU HE MOT'YT OOBSCHUTD, a CIELHMAIbHBIX 3HAHUH ellle
He xBaraeT. O0ydarmuecs ¢ poXKJICHUS OKPYKEHbI Pa3IMUYHBIMU BEIIECTBAMU U JIOJKHbI
YMETh 00pamiaThCsi ¢ HUMU

BospacT nereii, yaactByrouux B mporpamme 13-16 ner.



DopMUPYIOTCS OJTHOBO3PACTHBIE WIIA PA3HOBO3PACTHBIE TPYMIIBI, YACIEHHOCTHIO OT
15 no 20 yenoBek.

Habop yuwamuxcsa B TpyIlly OCYIIECTBISCTCS Ha OCHOBE CBOOOJTHOIO BhIOOpa
JIETHbMU U UX POJUTETSIMU (3aKOHHBIMU TPEACTABUTEISIMU), 0€3 0TOOpa M MPEeIbsIBICHUS
TpeOOBaHMI K HAIMYHUIO CTICIIMAIBHBIX 3HAHUHN y peOCHKaA.

Cpox peanuzayuu npozpammosl U 00bEmM yueOHbIX YaACO8:

[Iporpamma paccuntana Ha 1 rog oOydenus. 144 gaca, 2 pa3a B He/ielo 10 2 yaca.
Dopmol 00yueHu::

OOyueHue 1O TporpaMme OCYIIECTBIsAETCS B OYHOM (QopMe, HO Takxke
IPUMEHSIOTCS] U AUCTAHIIMOHHbIE TEXHOJIOTUU O0yUEHHUS.

JlucTaHIIHOHHOE 00y4YeHHe TPUMEHSETCS C ENbI0 MHIWBUIYaTbHOTO OO0y4YCHUS
YYAIIUXCS, NPOMYCTUBLIMX 3aHATUSA MO OOJNE€3HW, WIM JPYTUM IpPHUYMHAM, a TaKXKe B
YCIIOBHSIX OIPaHUYUTENBHBIX MEPOIIPUATHUH.

JlucTaHIIMOHHOE OOY4YeHHME OCYIIECTBIACTCS C IMPUMEHEHHEM CEPBHCOB CETH
HNuTepner:
® HJICKTPOHHAS [10YTa;
e Cucrema Moodle (moayapHas 00BEKTHO-OPUEHTUPOBAHHAS JTMHAMHYECKast
yueOHas cpefa);
e iatopma Zoom,;
e cepBuchl Google: JOKyMEHTHI, IPE3CHTAIUH, TaOIHIIbI, (POPMBI, CAalTHI;
e Ipyrue MOMCKOBBIC, HH(GOPMAIIMOHHBIE U HHTEPAKTUBHBIC CEPBHCHI.

B npouecce  OOy4eHMs]  HCIOJIb3yeTcsl  Takue GOopMbl  3aHITHUN Kak:
KOMOMHHUPOBAHHOE, PAKTUYECKOE, Oece/a, OBITHI, SKCIIEPUMEHTHI, IKCKYPCHUH.
B nmanHOi nmporpamme OTAaeTcs NPEANoOYTeHHE TakuM popMaM, MeToJaM
oOy4eHHUs1, KOTOpBIE:
® CTUMYJIUPYIOT OOYYalOIIMXCsl K TOCTOSSHHOMY TIOTOJIHEHUIO 3HaHUU (Oecefsl,
BUKTOPHUHBI, OJTUMITUAIBI U T.11.);
® CIIOCOOCTBYIOT Pa3BUTHIO TBOPUYECKOI'O MBILIUICHUS, METObl, OOeCleunBaronne
dbopMHpOBaHHWE WHTEJUIEKTYaJbHBIX YMEHM: aHaliu3, CHUHTE3, CpaBHEHUE,
YCTAHOBJICHHE NPUYMHHO-CJIECACTBEHHBIX CBSI3€M, a TaKXKe TpaJAUI[MOHHBIE
METOJIbI — Oece/a, HaOII0ICHHMS, OIIBIT, SKCIICPUMEHT, IPaKTHYECKHUE PaOOTHI,
¢00€CIEYNBAIOT  PAa3BUTUE  HUCCJIEAOBATENLCKUX  HABBIKOB, YMEHHUW; OCHOB
OPOEKTHOTO MBILIUIEHUST OOydarommxcs (MPOEKTHbIE padOThl, MNPOOIEMHBIN
NOJXO0J1 K U3yUEHHUIO OTJEIbHBIX SIBICHUN).
Ha 3aHsTHsX IPUMEHSIOTCS 310pOBbecheperawuue TeXH0JI0Tuu:
® yepelOBaHUE  PA3IMYHBIX METOJAOB OOYy4YeHHUsS:  CIIOBECHBIM, HarJIIHBIH,
ayJIMOBU3YyaIIbHBIN, MHIMBUIyaIbHAs, TPYNIOBas paboTa u Jip.;
® OpraHu3alys ePephIBOB uepe3 Kax/ple 45 MUHYT C MPOBETPUBAaHUEM KaOUHETa;
® NpoBeicHUE (PU3KYIBTMUHYTOK.

Pestcum 3anamuii:
3aHsATUS TIPOBOAATCS 2 pa3a B HEJEIIO M0 2 aKkageMUUecKuX vyaca (2 3aHatus 1o 45
MUHYT ¢ 10 MUHYTHBIM TIEPEPHIBOM ).



Pexum opraHnusaiiy 3aHATUH MO0 JAHHOM JOTMOJHUTEIBHON 00111e00pa30BaTeIbHOM

MporpaMMe ONpeaeNsIeTCs KaJleHJapHbIM y4eOHOM rpa)KOM M COOTBETCTBYET HOpMaM,
yTBepkIeHHbIM «CaHlIuH K yCcTpOMCTBY, COJIEPKAHUIO U OPraHU3alUU PeXUMa PabOTHI

00pa3oBaTENbHBIX OpraHu3alui JOMOJHUTENBHOTO oOpa3oBanust aetei» (Canllun
2.4.43172 -14).

HEJIb U 3AJAYUA ITPOI'PAMMBI

Heas nporpammbl: PopmuipoBaHue y O00y4aromuxcs TIIyOOKOTO U YCTOMYMBOIO
MHTEpeca K MUPY BEIIECTB U XMMUYECKHUX MPEBpaIlEHUM, MpuoOpeTeHne HeOOXOAMMBIX
IPAKTUYECKUX, HUCCIIEOBATEIbCKAX YMEHUI U HABBIKOB JJIS MPOBEACHUS 1a00paTOPHBIX
paboT, 0e30macHOTro OOpAIlleHHs C BEIIeCTBaMU B MOBCEHEBHOMN KU3HHU.
3agaum:

Obpasosamenvhvie:

YIIIyOJIsITh M PACHIMpPSATh 3HAHUST OOYYaloIMXCSl 10 HEOPTaHUYECKOU U
OPTraHUYECKOU XUMUH;

chopMUPOBATh YMEHUs HAONIOJAaTh U OOBACHATH XUMHUYECKUE SIBICHUS,
MIPOUCXO/SIINE B PUPOJIE, OBITY;

pa3BHUBaTh YMEHUS pabOTaTh ¢ XUMUYCCKUMH IIPUOOpaMH, C BEIECTBAMH,
BBITNIOJIHATh HECJIOXKHBIC XMMHYECKHE OIBITHI, COOJIIONATh NpaBHIa TCXHHKH
0e30I1aCHOCTH;

pa3BUBATh I03HABATEIbHBIC HHTEPECHI U MHTCIUICKTYaIbHbIC CIIOCOOHOCTH
B IIPOIIECCE TPOBEJACHUS XMMHYECKOTO SKCICPHMEHTa, CaMOCTOSTEIBHOCTh
IPHOOPETCHUS 3HAHWKW B COOTBETCTBUU C BO3HUKAIOIIUMHU JKH3HCHHBIMHU
OTPEOHOCTIMU;

pacIIMpsATh HHTEPEC K XMMHH, CITOCOOCTBOBATh BBIOOPY yUAIIMMHUCS MyTeH
JNaNbHEHUIIIET0 MPOJODKCHUS XHMHUYECKOTO MM  ©CTECTBEHHO-HAYYHOIO
o0Opa3oBaHUs.

Pa3zsusarowue:

dopMupoBaTh CHEHHATbHBIE YMEHUS M HaBBIKU pabOThl ¢ XUMHUYECKUMU
BELIECTBAMU W MaTepHallaMH B OBITY M HUCIIOIb30BaTh MOJYYEHHbIE 3HAHUS Ha
IPaKTHUKE;

pa3BUBaTh TBOPYECKHE CIIOCOOHOCTH ¥  YMEHHUS  OOydYarouuxcs
CaMOCTOSTEIILHO TIPHOOPETATh U IPUMEHSATH 3HAHUS Ha MPAKTHKE;

pa3BHUBaTh O3HABATEIBHBIN HHTEPEC K OKPYKAIOLIEMY MUDY;

Pa3BHUBAaThb aHAJIUTUYECKUI CKjIaaa yma, YyMCHHUC Ha6J'IIO)IaTB, CpaBHUBATD,
ACJIaTb BBIBOJBI, O606HlaTB ITOJIYUCHHBIC 3HAHUA.

Bocnumamenvnuoie:

BOCIIMTBEIBATb 9KOJIOTHYCCKYIO TI'PaMOTHOCTb WM XHUMHUYCCKYIO KYJIbLTYpPY IIpH

oOpallleHUH C BEUIECTBAMU;

CTIIOCOOCTBOBATh OPUEHTAIIMN O0YYArOIINXCS HA BBIOOP XUMHUKO- OHOJIOTUIECKOTO

pouIIsL.



CopeprxaHue mporpamMmmsl
YueOHbIN TU1aH

Ne | HazBanmue pa3aesa, TeMbl KounyecTBo 4yacoB DopMbI aTrecTaluu,
n/n BCEro | Teopusi | MPAKTHKA | KOHTPOJIs
1. | Beenenue 8 6 2 Oecena, TEMATUYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobecenoBanue
Temarnueckoe
2. | Tema l.Boga 8 4 4 TECTUPOBAHUE, TPAKTUKYM
Tema 2.Yuctble BemiecTBa u [IpakTukym, pelieHue
3. | cMecH B )KU3HU YEIIOBEKa 6 2 4 3a1a4
4, Tema 3.[loBapeHHas cojib "
caxap S) 3 2 IPAKTUKYM
5. | Tema 4. Xumus numu 20 3 17 NPaKTUKYM
6. Tema 5. Crinuku 8 6 2 Oecena, MPaKTUKYM
7. | Tema 6.bymara 6 2 4 IPAKTUKYM
8. | Tema 7. Xumus u 12 4 8 [IpakTukym, Oecena,
CTPOUTCIIBECTBO pellleHue HeCTaHIapTHBIX
3a1a4y
9. | Tema 8. Xumus u aBToMmoOmwib | 4 2 2 Oecena, MPaKTUKYM
10. | Tema 9. Xumus crupaer, 10 2 8 [IpakTukym, Oecena,
YHCTHT U yOupaer peueHne  HeCcTaHAAPTHBIX
3a/1a4y
11. | Tema 10. Xumus u 6 2 4 [IpakTukym, Oecena,
KOCMCTHICCKUC CPEACTRA pelIeHue  HECTaHAAPTHBIX
3a1a4y
12. | Tema 11. Xumus — xo3siika 12 5 7 Pemenne 3amad, cosmaHue
JIOMAIHEH alTeYKH KPOCCBOPJIOB, IPAKTHKYM
13. | Tema 12. Xumusi B MEIUIIHE 32 20 12 [IpakTukym, Oecena,
pellieHne  HecTaHJapTHBIX
3ama4y
14. | Tema 13. BeimonHenue 7 2 5 3amuTa IIPOEKTOB,
HIPOCKTOB MpEe3EHTALMS
Hroro: 144 63 81




Conepxxkanue yueOHOro IJiaHa MpoOrpamMmbl
BBenenue (8 yacon)

Teopus (6 u1): OOmue mpaBuia pabOThl B XUMHUYECKOW Naboparopuu. TexHHUKa
Oe3onacHocTH Mpu paboTe B XUMHUYECKOU Jiaboparopun. OkazaHue MEepBOM MOMOIIU
OpY HECYacCTHBIX ciiydasx. [IpaBmia pa®oOThl € KUCIOTaMHU, IEIOYAMH, JIETYUUMU
BeliecTBaMu. HarpeBatenbHble puOOpHl U TpaBwiia pabOThl ¢ HUMH. XHUMHYECKas
nocyja oOmiero Ha3HaueHus. MbBIThE U CYIIKa XUMHUYECKOU mocynbl. Pons xumuum B
’KU3HU YeJIOBEeKa U pa3BUTUHU uenoBedyecTBa. O030p BaXKHEMIIIMX KJIACCOB COCIMHEHUIA,
UCIIOJIb3YEMBIX YEIIOBEKOM. XHMHS -TBOPEHHE MPUPOABI U PYK YEIOBEKA. XUMHS
BOKPYT Hac. XMMHUYECKHE BEUIECTBA B IOBCEIHEBHON KU3HU YEIOBEKA.

[MpakTuka (24): 1. Ilpwembl oOpalieHHs C HarpeBaTSIBHBIMU PUOOpaMHU
(cupTOBKa, MIIUTKA, BOAsIHAS OaHs) 1 XUMUYECKOM MOCYA0M OOIIEro Ha3HAYEHUS.
2.CocTaBiicHHE TaONHI], OTPAKAMOIINX KIACCU(UKAIIUIO BEIIECTB, H3TOTOBJICHHUE
ATUKETOK HEOPraHMYECKUX BEIIECTB, COCTABIICHUE CIUCKA PEAKTUBOB, HECOBMECTUMBIX
JUISL XpaHEHUSL.

Tema 1. Boaa (8 yacos)

Teopus (4 4): Bona B macmtade mianeTsl. Kpyropopot Bojsl. [IpupoaHas Bomga u €
Pa3HOBUIHOCTH. XapaKTEpUCTHKA BOJ IO COCTAaBy U CBOMCTBaM. MUHEpalIbHbIE BOJBIL,
UX MECTOPOXKJICHHUS, COCTaB, 11eJIEOHBIE CBOMCTBA, MPUMEHEHHE. 3arachl MPECHOM BOJIbI
Ha 1iaHete. [IpecHas Boja M ee 3amachl. DKOJIOTMYECKUE MPOOJIEMBbI YUCTON BOJIBI.
Bona B opranusme denoBeka. Boma B MemunuHe u dapmakoioruud. AHoMaluu
bu3nyecknx cBOUCTB. PacTBopsitonias cnocoOHOCTh BOAbI. [IpoGaeMbl MUTHEBOM BOJIBI.
ITpocmoTp pparmenta punbma BBC «TaitHa :KMBOM BOJBI».

[IpakTuka (4 4): 1. AHaJIN3 BOJIBI U3 IPUPOIHBIX UCTOYHUKOB.

2. PactBOpsroniee aeiictere Boabl. [Ipurorosiienre pacTBopoB.

3. Ouncrtka Boabl. OnpeneseHne )KECTKOCTH BOJBI U €€ YCTPAHEHUE.
5. MHoro 11 BoJbl B 0BOLIax U ppykrax?

Tema 2. UucTble BeliecTBa M CMECH B KU3HM 4YejioBeKa (6 yacoB)

Teopus (2 4):

Yucteie BemecTBa JuctummpoBadHas Boja, Kucinopoa. Cepedpo, Bomopona, Cuner u
np. Uctunnbie pactBopel. Cmecu Mopckas Boga. I'panut. Crans. PacTBop Ximopuaa
HaTpus Ui uHbekuuil. Uyryn. Bo3ayx. bazanbt. CTekiio. OMybCcHsl «Macio B BOJEY.
PasHoBuagHocTH cMecel, 00JIaCTM WX MCHOJB30BAaHUS B IMOBCEIHEBHON IKU3HU
yenoBeka. ['omorenHsie u reteporeHHbie cMecu. Cmecu B (papmaxonorun. [Ipumepst
KUJKUX, TBEPJbIX U Ta3000pa3HbIX cMeceil. OMHOPOAHBIE U HEOJAHOPOIHBIE CMECH B
owiTy. CBOlicTBa cMecel. Paznenenue cmeceil. Brienenue BemecTB U3 HEOJHOPOIHOM
cMecH, O00pa30BaHHOM pacCTBOPUMBIMM M HEPACTBOPUMBIMU B BOJI€ BEIICCTBAMM.
OrcrauBaHue: BeigeneHue BeIIECTB W3 HEOJHOPOJHOM CMeCH, OOpa30BaHHOM
HEpPACTBOPUMBIMM B BOJE BEHIECTBAMHU C PA3JIMYHOM IUIOTHOCTHIO. B nenuTenbHOM
BOpoHKe. JIUCTWiuIsIIusl, BbIIApUBaHKWE, IeHTpUudyrupoBanue, xpomarorpadusl,
KpUCTAJIM3aIs U BO3roHKA. lleperoHka wiaum JUCTWIUISAIMSA - CHOCOO pasjesieHus,
OCHOBaHHbI Ha Pa3IM4YUM B TeMIEpaTypax KHUIIEHHS APYr B JIpyre KOMIIOHEHTOB.
IIpuem paspeneHuss ONHOPOAHBIX CMECEM IYTEM MCIAPEHHUs JIETY4YMX >KHIKOCTEH C
MOCHEAYIONIEN KOHJEHcanuen ux napos. [Ipumep: mosmydeHue AUCTUIUIMPOBAHHOMU
BOAbl. Pemienne 3amad Ha HAxXOXJIEHHWE MAacCOBOM M OOBEMHOM OJIM KOMIIOHEHTA
CMECH.




[Ipaktuka (4 4): 1. W3roroBiaenne mpocTedmnx (QUIBTPOB U3 MOAPYUYHBIX CPEICTB.
Paznienienne HEOTHOPOAHBIX CMECEM.

2. O4ncTKa METHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 3. IloBapennasi cosib u caxap (54acoB)

Teopus (3 4): Ponp moBapeHHOH coyii B OOMEHE BELIECTB YEJIOBEKA U KUBOTHBIX.
ConeBoii ©OanmaHc B opraHuzMe uenoBeka. [IpumeHeHwe xJyiopujga HaTpus B
XO3SIICTBEHHOM JAeSTeabHOCTH YenoBeka. Korjaa conpb — si. 3510ynoTpedsieHre COJIbIO.
Hcrnonps3oBaHne XJIOpUAA HATPUS B XMMHYECKOW NMPOMBINIIEHHOCTH. Mcrons3oBaHue
XJIOpUJA HAaTpus B Iuile, MeauuuHe. [IponszBoactso nosapeHHou cosm. Caxap U ero
cBoiicTBa. [Tosie3Hbie 1 BpeaHble yepThl caxapa. HeoObIYHOE IpUMEHEHUE caxapa.

[IpakTuka (24): 1. CBolicTBa pacTBOPOB MOBAPEHHOM COJIN
2. T'opurt nu caxap?

Tema 4. Xumus numm (20 yacos)

Teopus (34): 13 yero coctouT numa. XUMUYECKUN COCTAB MPOAYKTOB MUTAHMS.
OCHOBHBIE KOMITIOHEHTBI MUIIM: XKUPbI, OCIKH, YIIE€BOAbl, BUTAMUHBI, COJIM. XHUMHUS
IPOIYKTOB PACTUTEIIBHOTO U KUBOTHOTO IPOUCXOKAEHUA. PU3HOIIOT U TUILEBAPEHUS.
[TpoayKTsl OBICTPOrO MPHUTOTOBIEHUS U OCOOCHHOCTH HMX IMpou3BoAcTBa. lIporeccsl,
IPOUCXOAIIME MPU BapKe, TYIIEHWH W XapeHuH nuiy. Kak caenats eny He TOJIBKO
BKYCHOM, HO M moje3Ho? J[o0aBkM B NPOAYKTHI NUTaHUs. XUMHUYECKUE PEAKIUU
BHYTpU Hac. XMMHUYECKHE IPOLIECCHI, MPOUCXOIAIINE MIPU XPAHEHUU U MepepaboTKe
CEJIbCKOXO3SICTBEHHOIO ChIphbsi. KOHCEpBAHTHI U aHTHOKUCIUTENH, UX POJb. CrocOObI
XMMUYECKOTO aHajh3a COCTaBa BEIIECTB B mpoaykrax nuranud. CopepkaHue
BUTAaMHMHOB U MUHEPAJIbHBIX BEUIECTB B MUIIEBIX MPOIYKTaX.

[paktuka (174):
1.0mpenenenue kavectBa Mmena. IIpoBepka Mena Ha HalmuMyue Kpaxmaja, Meda,
caxapos3bl.

2. Onpenenenue ButaMuHoB A, C, E B pacTtutenbHOM Mace.

3. OnpeneneHne HUTPATOB B IPOTYKTAX.

4. AHani3 NpoXJIaAUTENBHBIX HAITUTKOB.

5. OnpenenieHne coepKaHus KUPOB B CEMEHAX PACTEHUM.

6. KauecTBeHHBIE peaky HA IPUCYTCTBHUE YIIIEBOJOB.

7. XUMHAYECKUE OMBITHI C KEBATECIILHOU PE3UHKOM.

8. OnpeneneHue coaepKaHus MOBAPEHHOM COJIM B MTPOIYKTaxX MUTAHUS (Macio, ChIPHI,
COJIEHBIE TBOPOKHBIE U3/IETIHA).

Tema 5. Cninuku (8 yacoB)

[Ipaktuka (64): ITupodopsl. Uctopust nzodperenus cnuyek. Cnuuku lancens u
Yokepa. Crimuku Copua. Cninuku Mpunn. lseackue cnuuku Jlynacrpema. KpacHsiil u
oenbiit pochop. OKUCIUTENHHO - BOCCTAHOBUTEIBHBIE MPOLIECCHI, MPOTEKAIOIINE MPU
3aKUraHun  crnuykd. OCHOBHBIE BUIBI COBPEMEHHBIX ClHYeK. JlepeBsHHbIE
(M3roTOBNIEHHBIE W3 MATKHUX IMOPOJ J€pEBa - OCUHBI, JIMIbI, TOMOJIA, aMEPUKAHCKOU
0esiofl COCHBI U T. 1.), KAPTOHHBIE U BOCKOBbIE (MapadHUHOBBIE - U3TOTOBJICHHBIE U3
XJIOMY4aTOOyMa)KHOTO JKIyTa, MPOMUTaHHOTO mapaduHom). Ilo meTomy 3akuranus -
TEPOUYHBIE (3AKUTAOIIMECS MPU TPEHUH O CHEUUAIbHYIO MOBEPXHOCTH - TEPKY) H
OecTépouHble (3aKUTAIOMIMECS MPU TPEHUH O IOy MNOBEpXHOCThH). CrnmnuedHoe
nmpou3BoAcTBO B Poccun. CTpoeHue, cocTaB M M3roToBJIeHUE cnuyek. CrnelnuanbHble
cnuuky. [IITopMOBBIE (OXOTHHYBHM) - TOPSALIME HA BETPY, B CHIPOCTU M MO JOXKIEM.
TepMuyeckue - pa3BuBarolIue NPy TOPEHUU O0JI€e BBHICOKYIO TEMIIEPATypy U JAIOIIHe




MpU CTOpPaHUM TOJOBKU OOJIbIIIEe KOJWYECTBO Teruia. CUTHANBHBIE - JAIONIUE TIPH
ropeHuu 1BeTHoe miams. Potorpadudeckue - TaroIFie MTHOBEHHYIO SIPKYIO BCITBIIIIKY,
ucnoJib3yemyto npu ¢otorpadupoBanu. CUrapHbIe - CIIMYKH YBEIMYEHHOTO pa3Mepa
uist GoJsiee MPOJOJDKUTEIBHOTO TOPEHUS MPU PAaCKypuBaHUU curapbl. TpyOouHbIe-
CIMYKM YBEJIMYEHHOTO pa3Mmepa Juisi 0Oojiee MPOAODKUTEIBHOIO TOpPEHUs MpHU
pacKypuBaHUU KypuUTeNnbHOU TpyOku. KamuHHBIE - OYE€Hb UIMHHBIE CIHYKH, YTOOBI
3aKUraTh KamMHuHBL. ['a30Bble - MEHbIEW JJIMHBI, YeM KaMHHHbBIC, YTOOBI 3a)KUTaTh
ra3oBble ropenku. JlekopaTuBHbIE (ITOJAPOYHBIC, KOJUICKIIMOHHBIE) - OTPaHUYCHHBIC
BBIITYCKM KOpPOOKOB (MHOTJa HaboOpaMH, YJOXKEHHBIMU B JICKOPATHBHYIO KOPOOKY).
IIpaktuka (24): 1.M3yueHune CBOMCTB pa3NUYHBIX BHUJOB CHHUYEK (OBITOBBIX,
OXOTHUYBHX, TEPMUYCCKUX, CHTHAIBHBIX, KAMHUHHBIX, (poTOrpadmaecKkux).

Tema 6. bymara (6 yacos)

Teopust (24): OT mepraMeHTa W IICJIKOBBIX KHUT A0 Hammx gHel. [lemmronosa.
Cesizyronue: KaoJIuH, KapOOHAT KaybIUsl, MUTMEHTHI. XJIOMYaTOOyMa)KHbIE TKaHH.
Buapl Oymaru v ux mpakTH4eCKOE UCIOIb30BaHue. TeXHOIOrusl MpOU3BOJICTBA OyMaruy.
CtpykTtypa OyMaru 1OJi MHKPOCKOIIOM BO  (DIyOPECIEHTHOM  CBEUCHUHU.
[TomydaOpukarsl a1 TPOU3BOJACTBA OyMaru: JApPEBECHAas Macca WU IIEJUTI0N03a;
IEJUII0JI03a OJHOJIETHUX PAcTeHUU (COJOMBI, TPOCTHHIIBI, KOHOIUIA, pUCAa U APYTHX);
NOJIYLEJUTI0N03a; MakKyjlaTypa; TpANUYHAS TOoJiyMacca; [Jis CHEHHAIbHBIX BHIIOB
Oymaru: acOecT, IMIEpCTh M JPyrue TEKCTHIIbHbIE BOJIOKHA. [Ipom3BojcTBO Oymaru:
PUTOTOBJICHHE OYMa)KHOM Macchl (pa3MoOJ U CMEIICHHE KOMIIOHEHTOB, MPOKJICHKa,
HAaIllOJIHEHHE M OKpacka OyMa)XKHOM Macchl); BbIpa0OTKa OyMa)kKHOM MacChbl Ha
OymarojienaTeapHON MalirHe (pa30aBiieHUE BOJAOM M OUMCTKA MACChl OT 3arpsi3HCHUM,
OTJIUB, MTPECCOBAHUE M CYIIKA, a TAKXKE MEPBUYHAS OTAEJIKA); OKOHYATEIbHAs OTIENKA
(xamanaAMpOBaHUE, PE3KA); COPTUPOBKA U YIIAKOBKA.

[IpakTuka (4 4): 1. U3ydyeHue CBOMCTB pa3IMYHBIX BUJIOB OyMar.

2. Ilonyuyenue Oymaru.
Tema 7. Xumust u crpouteibeTBo (12 yacos)

Teopus (4 4): Ctpoutensubie pacTtBopbl. M3Bects. Men. Ilecok. beton. Llemenr.
Ucropust crexna. Kupnuum. ®Dapbop u dasac. J[lpeBecuHa — yHHKaJIbHBIN
CTpOUTENbHBIN MaTepuai. Jlakokpacounbsie MaTtepuanbl. CBOMCTBA 0M(BI, MACISTHBIX
Kpacok, sMmanei, pactBopureneil. [loHsTHe 00 2KOJIOrMYECKHM YHUCTBIX MaTepuaiax.
Kepamuueckas mena. 3umaput. Kawmpimur. Comomut. ['pyrobmoxu. Cuimkats
METAJJIOB U BsKyIKHe Marepuaiibl. Koppo3usi cTpouTtenbHbIX MaTepuaioB. [lomumepsl
B CTPOMUTEJILCTBE. XHMMHUUYECKHUE CBOMCTBA CTPOMUTENIBHBIX MATEPUAIOB XUMHUYECKas
CTOMKOCTb — O3TO CBOMCTBO IIOKa3bIBa€T, HACKOJBKO Marepuajg yCTOMYMB K
BO3JICHCTBUIO JPYrMX BEUIECTB: KHUCJOT, IIeiouyed, cosnel u razoB. KopposmonHnas
YCTOMYMUBOCTh — CBOMCTBO Marepuaja IPOTUBOCTOSATH BO3ACHCTBUAM OKPYXKAIOLIEH
cpenbl. Yamie BCero 93TO OTHOCUTCA K CIHOCOOHOCTM HE MPONYCKaTh BIary.
PactBopuMOCTh — CBOWCTBO, MpU KOTOPOM MaTepual HMEET CIIOCOOHOCTh
PaCTBOPATHCS B PA3IMUHBIX KUJKOCTIX. AJre3usi — CBOMCTBO, KOTOPOE XapaKTEPU3yeT
CIIOCOOHOCTh ~ COEAMHATHCS C  JAPYTMMHU  MaTepuajaMd W [OBEPXHOCTSIMH.
Kpucrannuzanus — xapakTepucTHKa, IPU KOTOPO MaTepral MOKET B COCTOSIHUU Tapa,
pacTBOpa WJIM paciuiaBa oOpa30BBIBaTh KPUCTAIUIBL. Bumbl 3arps3HeHHid (IBUICBBIC,
paauaIioHHbIe, OMOJIOTHYECKUE, ITyMOBBIC), 3HAUCHHUE KUBBIX OPTaHU3MOB B JIOMax U
KBapTUpax.




[Ipaktuka (84): 1. OmnpeneneHne OTHOCHTENIBHOM 3albUIEHHOCTH BO3AyXa B
MTOMEIICHUH.

2. Pemienue 3a1a4 ¢ 3KOJIOTMYECKUM COJIEPKAHUEM.
Tema 8. Xumusi u aBTomo0mib (4 yaca)

Teopus (24): Marepuanbl, KOTOpbIE HCHOJB3YIOTCS  JIJIi  M3TOTOBJIEHUS
apromMoOusiel. 3ampaBoyHbIE >KUAKOCTH (TOIUIMBO, Macjia, CMa3KH, OXJaKIarollue
KUAKOCTH), PE3UHbI - IIUHBI W PE3UHOTEXHUYECKUE W3JENUs; IUIaCTMACCHI;
OTJIEJIOYHOJACKOPATUBHBIE MaTepuaybl (OOMBKa, JTAKU W KPACKH, aHTUKOPPO3MOHHBIE
MNOKPBITUA U T. I1.); KJI€U, T€PMETUKU. DIEKTPOJUT — ITO YTO-TO 3HAKOMoOe. beH3uH,
KEPOCHUH U JIpyTU€ «- UHbl XUMHUYECKHE MPOLIECCHI, TPOUCXOASIINE NPU SKCIUTyaTalun
aBTOMOOMJISL. DKOJIOTHS K aBTOMOOWIIb.

[Ipaktuka (24): 1. beH3uH U KEpOCUH KakK pacTBOpHUTENN. OMNBITH O 03HAKOMIICHHIO
C PacTBOPAIONINM ACHCTBUEM HEPTENPOAYKTOB, KaK W MPEABIAYIINNA, IJI0XO BHJHBI C
JEMOHCTPALlMOHHOTO CTOJIA, [O3TOMY MX JIydllle BCEro CTaBUTh B KayeCTBE
nabopatopHoi paboThl. a) B mpoOupku ¢ OEH3MHOM, KEPOCUHOM M BOJIOM HAJUBAIOT IO
0,5 M1 pacTUTENBHOIO Macia U B30ANTHIBAIOT. Macio pacTBOpsieTCs B YIIEBOI0POAAX.
OTMeuaroT JIydlllyl0 pacTBOPUMOCTb B OceH3uHe. 0) B HeOonblme cTakaHYMKd WU
(dapdopoBble YaAIIKK C TEMHU K€ JKUJKOCTSIMH MOMEIIAIOT KYCOUYKH TKaHU C MSATHAMU
KUpa U MEePEMEITNBAIOT UX CTEKIISIHHOM najoukoi 2-3 MuH. [locne BhICHIXaHHS TKaHH,
HOMEIIECHHbIEC B OCH3UH U KEPOCHUH, OKa3bIBAIOTCSl OUUIIIEHHBIMH OT JKUpA.

2. T'openue BbICHIMX YIJIEBOAOPOJOB. a) CMauyMBarOT MOJOCKH (UIBTPOBATBHON
OyMaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOKUTalOT UX. BemniecTBa ropar cBeTAIUMCS
miameHeM. Beiciime yriaeBogopoasl Ipu ropeHrnud o0pasyroT konoThk. 0) Ha xene3Hbie
MJIACTUHKA WA (apPOpoBbIE KPBIINIKM HAJIMBAIOT IO HECKOJBKY Kareiab OeH3HHa,
KEpOCHHA M CMa304YHOIr'0 Maciia Wik Ma3zyTa ¥ o KUratoT. HabmonarT To ke siBJIeHHE.
OOpamaT BHUMaHHE Ha JIETKYIO BOCIUIAMEHSEMOCTh OCH3MHAa M HA CPAaBHUTEIILHO
TPYJIHYIO CrOpaeMoCTh Ma3yTa. B) B xkene3nyro uinu GappopoByro JI0KEUKY MTOMEIIAIOT
HEOOJIPIION KycOodyeKk mnapauHa M HaArpeBarOT ero B IjameHu ropenku. [lapadun
IUTaBUTCSA, @ 3aTEM FOPUT, 00pa3ysi KONOTb.

3. Ouuctka OeH3WHa M KepocuHa. BeH3MH M KepOCHH MOcje 3aBOACKON MEeperoHKH
coJiepKaT MpUMECH HA(PTEHOBBIX KHUCIOT M JPYTUX BEIIECTB, OCIOXKHSIOMIUX HUX
npuMeHeHne. HeoumileHHbI KepocuH, HampuMmep, IJI0XO MOJHUMAETCs MO (DUTHITIO
JmamIbl, c¢aabo Toput U ObicTpo oOpasyer Harap. HeouureHHBbIE TPOIYKTHI MOXKHO
y3HaTh IO TPS3HOMY BHIY W Majiol Mpo3padyHOCTH. OUHUCTKY NMPOU3BOJAAT OOBIYHO,
oOpabatbiBasi HePTENpOIyKThl CHEpBa KOHIEHTPUPOBAHHOW KHUCIOTOM, a 3aTeM
miesnioubto. HanuBaroT B 0OJIBIIYIO JEIUTENbHYI0 BOPOHKY 15—20 MJI HEOUMILIEHHOTO
KepocuHa M TpHOaBIAOT 2-3 MJ KOHUEHTPUPOBAHHOM CEPHOWM KHUCIOTHI. BopoHky
3aKpBIBAIOT MPOOKON U CMECh BCTPSAXHUBaIOT 0K0JI0 10 muH. [Tpu 3TOM BOPOHKY AepKaT
npoOKOM BHU3 U BpEMsI OT BPEMEHU OTKPBIBAIOT KpaH, YTOOBI BBIMYCTUTHh BBEPX Mapbl
netyuux BemecTs. [locae 3Toro cMecu JaroT pacciaouThesl, HAa YTO TakKke MOoTpedyeTcs
MUHYT 10 uau naxke OoJbllle, U MEIJICHHO CIYCKAIOT HUKHUN CJIIOM KUCJIOTO T'yApOHA.
OcraBmuiics B BOPOHKE KEPOCHH IPOMBIBAIOT IMOJOOHBIM € CIOCOOOM BOJOW B
TedyeHue 1—2 wmuH. BOmHBIA CclOW COyckarT, a KepocuH mnpombiBaior 5— 10-
MIPOLIEHTHBIM PAcTBOPOM IIeiouu. [locne civBaHUs LIEIOYHOTO CJIOS OTMBIBAIOT OT
KepOCHHA BOJIOM OCTaTKH Iesioun (mpoda dpenondranmennom). YOexKaa0TCs B TOM, YTO
OYUIIICHHBIN KEPOCHH OKa3bIBaeTCs 00Jiee MPO3pauHbIM, JIydllle TOPUT U UMEET APYroi
3amax. Ha mnuctku QuubTpoBampHOM Oymaru MOMEMIAIOT Karld HMCXOJHOTO U




OUYMILIEHHOTO KepocruHa. OUUIIEHHBIN KEPOCUH UCHAPSIETCS MOTHOCTHIO, HEOUUIIICHHBIN
OCTaBJISIET MOCJIE CeOs MSITHO TPUMECEH.
Tema 9. Xumusi ctupaet, unctut u youpaer (10uaco)

Teopus (24): Mpuia. CoctaB, ctpoeHue, noiydeHue. CHHTETUYECKHE MOIOLIUE
CpPEACTBa M TOBEPXHOCTHO - aKTUBHBIE BeniectBa. OcHOBHbIE KOMMNOHEHTBI CMC:
NOBEpXHOCTHO-akTHBHBIE BemiecTBa ([IAB); BcmomoraTenbHble BELIECTBA: IICIOYHBIC
COJIM - KapOOHAT M CUJIMKAT HATpUs, HEUTpaJIbHbIE CONU - cyibdaT u GocdaT HATPUs;
KapOOKCUMETHIIIIEIUTION03a, TOJMBUHWINUPPOIUIOH, XUMHUYECKHE OTOeIMBaTENn
(mepconn); XxuMuyeckue ortOenuBaTend  (MEPEeKUCh  BOAOpOa);  (U3HYECKUE
(omtrueckue) orOenwBaTenw - (HIyOPECHUPYIOMINE COCIUHCHUS;, aJCOpPOITMOHHBIC
Kpacutenu (yJabTpaMapuH, WHJWIO, CUHTETUYECKUE OPTraHUYECKUE MUTMEHTHI);
ononobaBku - (epMeHTHl (JIUMa3bl, MPOTea3bl M Jp.); OTAYIIKH; AHTHUCTATHKH.
CpencrtBa OBITOBOM XMUMHUHM - XHUMHUYECKHE CPEACTBA IO YXOJy 3a COOCTBEHHOCTBIO:
OJICKJION, MoMenieHusIMH, aBToMoOuJisiMu. K cpernctBaM OBITOBOM XUMHUU OTHOCSIT
JNE3UH(QUIUPYIOLINE CPEACTBa, PENeUIeHThl M mp. cpeactBa. (CpeacrtBa OBITOBOM
XUMUH, IPUMEHSEMBIE UIs] BEIBEJICHUS TISITEH.

[Ipaktuka (849):1. Onpenenenue pH - cpeapl B MbUIax U MIAMITYHSIX.

2. IIpuroToBiI€HUE MbLIa U3 CBEYKH U CTUPAIBHOU COJIBI.

3. BeiBenenue nsateH ¢ Tkanu. Mbuia. CocTaB, CTpOECHHE, OTyYECHUE.
4. CpaBHEHHUE CBOMCTB MblJIa CO CBOMCTBAMU CTUPAIIbHBIX TTOPOIIKOB.
Tema 10. Xumus 1 kocMeTHYeCKHe CpeAcTBa (6 YacoB)

Teopusa(24): Kocmetnueckue moromue cpeactra. Kpemsl. [lenoMoronme cpencraa.
OnosackuBatend U KOHAUIMOHEPHI. ['enn. CocTaB 1 CBOMCTBA KAK COBPEMEHHBIX, TaK U
CTApUHHBIX CPEJICTB TUTUEHBI; TPAMOTHBIN BEIOOP CPEJICTB TUTUEHBI; MOJIE3HBIE COBETHI M0
YXOJy 3a KOKe, BOJIocaMH U MoJ0CThio pTa. COCTaB U CBOMCTBA HEKOTOPBIX MPENapaToB
TUTHEHUYECKOM, JTe4eOHOM U TeKOPATUBHON KOCMETHKH, TPAMOTHOE X UCIIOJIh30BaHUE.
XHUMHUYECKHE MPOLIECCHI, JIEXKAIINE B OCHOBE yX0JIa 32 BOJIOCAMH, UX 3aBUBKHU, YKIIAJKH,
OKpacKH; MPaBWIbHBINA yXO/JI 3@ BOJIOCAMH, TPAMOTHOE UCIIOJIb30BaHUE MTPENApaTOB IS
OKpPaCKH U YKJIaJIKU BOJIOC, ODUEHTUPOBAHKE B MX MHOT000pa3uu. J{e3010paHThl U
030HOBBIN «IIUT» TUTAHETHI. JlyIiCcThIe BeliecTBa B mapproMepuu, KOCMETHKH, MOIOIITUX
cpenctax. Ddupneie macia. Cocras. Crnoxusie 3pupsl. CocTaB, CTpOEHUE, MOTyUYEHHUE.

[Ipaktuka(44): 1. U3ydyeHnue cocraBa 1eKOPAaTUBHON KOCMETUKH 110 ATUKETKaM.
2. Onpenenenue pH - cpenibl B MbUIaX U IIAMITYHSIX.
3. U3Bneuenue 3(hpupHBIX Macels U3 pacTUTeNIbHOro Marepuana. [lepeunas msra, enoBoe
MacJIo.
4. IlonydyeHue CIOXHBIX 3(QUPOB U3 OPTaHUUECKUX COCIUHEHUN. DTHUIIMETaHaT (3amax
poma). M300yTunatanat (GpyKTOBbIN 3amax).
Tema 11. Xumus — xo3siiika qomMamiHei anreuyku (124acos)

Teopus (54): JlekapcTBEeHHBIE MTpenapaThl, UX BUJIBI U Ha3HaueHHe. Kaxioe 1ekapcTBO
— XMMHMYECKUU peakTuB. MHororpanueii noxa. Ilouemy Kona Hano naepkarb B IUIOTHO
3aKyTMOPEHHOM CKIISTHKE. «3eEHKa» WU pacTBOp OpuiumaHToBOrO 3e1¢Hor0. HeoObrunbie
CBOMCTBa OOBIYHOW 3€NEHKU. AKTHBHPOBAHHBIA yrojb. JlekapcTBa OT MPOCTYABI.
Butamunsl CaMojienbHbIe JIeKapcTBa. ACIUPUH UM alleTWICATUIIMIOBAs KUCJIOTa U €Tr0
cBoiicTBa. UTO mone3Hee: acCOUpUH WU yrcapuH, Hypoden win uldynpoden? I[lepexucs
Bojopona u ruaponepur. CBolicTBa mnepekucu Bojpopona. IlepmaHraHat kanus,
MapraHilOBOKMUCIBIA Kajdud, OH e — «MapraHioBka». HeoObruHble CcBOMCTBa




MapraHioBku. Kakyro OmacHOCTb MOXET NpeACTaBlIATh MapraHuoBka. HyxHa nu B
JOMaIliHe anTedke OopHas kucimota. Crapbie JeKapcTBa, KaK ¢ HUMHU IOCTYIHTh.
Bonpocer k cemunapam: 1. Ilepmanranar kamms. Ucrtopus otkpeitus. Dusnueckue
cBoricTBa. OKHCIIUTENbHBIE CBOMCTBA. lIpaBuiia XpaHeHHs IepMaHaraHata Kanus. 2.
[IpumeHneHnue pacTBopa MepMaHTraHaTa Kaius B ObITy, B MeAuluHe. Mepbl mepBoi
NOMOIIM TPU OTPABJICHUU KOHUECHTPUPOBAHHBIM PACTBOPOM IE€pMAHraHaTa Kaiaus. 3.
PactBop OpwuinantoBoro 3eieHoro. Ilepokcua Bogopoda, UCTOpUS  OTKPBITHAL.
[Teprugpons. ®dusnyeckue, XUMUYECKHE CBoWcTBa. [IpuMeHeHMe B MEIULIMHE:
KPOBOOCTaHABIIMBAIOIIEE U JIE3UHPUIIUPYIOIIEE CPEACTBO.

[Ipaktuka (7 9): 1. Ilomydenue ogodopma.
2. [lelficTBHE KMCJIOT HA OpUIUIMAHTOBBIN 3€JIECHBIM.
3. lllenoyHOE paciienieHrue JICBOMULIETUHA.
4. KauecTBeHHas peakius Ha IEPOKCHU BOAOPOIA.
5. OnpeneneHne BATAMUHOB B IIpeniapaTax MoJIMBUTAMUAHOB.
Tema 12. Xumus B MeaunuHne (32 yaca)

Teopust (2049): IlepBble maru xumuu B MeauiuHe. [lonarue o dapmakonoruu,
MaTpOXUMHUH, XuMuoTepanuu. [lapanenbc — OCHOBOMOJOXHUK MEAUIUHCKON XHMUHU.

Knapnuii T'anen — dapmakonor. II. Dpnux — OCHOBOMOJIOKHUK XHWMHUOTEPAIHH.
[Ipodeccuu: xummk, OMOXUMUK, (papMaiieBT, TaOOpaHT.
JlexapcTBEeHHbIE BEIIECTBA. Knaccudukanuu JIEKapCTBEHHBIX BEIIECTB:

dapmakonoruueckas, xumudeckasd. CpIpb€ s TMOMYYEHUS  HEOPTaHUYECKHX,
OpraHUYeCKUX JEKAPCTBEHHBIX BeulecTB. POPMBI JIEKAPCTBEHHBIX IPENapaToB: TA0JETKH,
Ipaxke, CBE€YH, IMYJIbCUH, CyCIIEH3UH, HACTOMKHU U JIp.

[IpakTuka(1249): 1. O3nakomiienue ¢ opMaMu JIEKapCTBEHHBIX ITPenapaToB.
2. 3HaKOMCTBO ¢ 00pa3liamMH JIEKAPCTBEHHBIX CPEJICTB U OMBITHI C HUMH.
3. DKCKypcHs B MEIITYHKT.
Campie npoCThIE U3 JIEKAPCTB
[Tepmanranar kamus. Hcrtopusi oTkpbiTus. Duszndeckue cBorcTBa. OKHUCIUTEILHBIC
cBoiicTBa. [IpumeHnenue pacTBOpOB MepMaHTaHaTa Kajausi B ObITy, B Menuuune. [IpaBuna
XpaHeHus1. Mepbl IepBOM MOMOIIM IPU OTPABICHUM KOHIIEHTPUPOBAHHBIM PacTBOPOM
IIEpMaHraHara KaJusl.
Ilepokcun Bomopona, ucropust OTKpbiTHs. lleprugposb. @Pusnyeckue, XUMHUYECKUE
cBoiicTBa. llpuMeHeHue B MenuIMHE: KpOBOOCTaHABJIMBAIOIIEEe M AC3UHPUIUpYIOIICe
CPEACTBO.
WNon: ucropust oTKpeITHS, CTPOCHHE, (PU3NUECKHUE U XMMUYECKUE CBONCTBA, MPUMEHEHUE.
bopHast kucnorta, OOpHBIM CHHPT, AHTHUCENTHYECKAss AaKTUBHOCTh. MDU3MOIOTHUYECKUN
pacTBop.
JIsnuc. Hamareipasiid cniupT. ['ekcarmapar xmopuaa kanblus. ['entaruapar cyibdata
[IAHKA.
AKTUBUPOBAHHBIN YrOJb.
[Ipaktuka 1. [IpuroroiieHrE pacTBOpa XJIOPUAA KaIbLKS C 3aJJaHHOM MacCOBOM JOJICH.
2. «Kunkuii xameneon». PasznoxeHue mnepokcuaa Bojgopoma. H202 — oxkwuciutens,
BoccTaHoBUTENb. PacTBOpeHume wnoma B Boxe, B cnupre. Pacno3sHaBaHue HOIMIOB.
ObecuBeunBaHre PacTBOPA MEPMAHTaHaTa KaJlis aKTUBUPOBAHHBIM YTJIEM.

Anosuteie BemectBa SAapl. Knmaccudukanus sSAOBUTHIX BEMIECTB. YTapHBIM Tas:
npu3Haku otpabiieHus. Okazanue nepBoil momomu. PTyTs. TOKCHYHOCTH MApoOB PTYTH.
Conu pryTu: KOJOMENb, CylieMa, MNpUMEHeHue B MeaunuHe. Mblmbik. CBHHEI.




Coenunenuss xpoma. TOKCMYHOCTH OpraHMYecKux pactBoputeneid. [lpaBuna XpaHeHus
A710B B ObITY. Mephbl 1epBoii MOMOIIY MPU OTPABJICHUU.

XuMHsT M MeIuUMHA. bUOreHHble »dleMeHThl W uX coeauHeHuss OOmmit 0630p
OMOJIOTUYECKON POJIM 3JIEMEHTOB-OpraHoreHoB Yriepoa. Bomopoa. Kucnopon. A3sor.
Cepa. ®ocdop. buonormyeckas poiap HEKOTOPHIX HEMETAUIOB, HE OTHOCSIIUXCS K
opratorenam ®rop. Xiop. bpowm. Hon. Kpemnuii. Cenen. buosorndecku BaKHBIE
HEOPraHU4ecKue coeqnHeHus: HemeramioB. Kucnopoa. O3oH. Boga. MuHepanbHbIE BOJIBI.
ITepoxkcun Bomopona. PepMEHTAaTHUBHBIE CPEICTBA 3aIIUTBHI OpraHu3ma. CepoBOIOPO/I.
Avmuak. [uxn wmoueBuHOOOpazoBaHusi. MoHookcua aszota. HuTpaTbhl, HHUTPUTHI.
VYrnekucneid  ra3.  Monookcun — yraepoaa.  bydepHsie  cucTtemMbl  opraHuzMa.
I'mnpokapbonatnast Oydepnas cucrema. docdatHas Oydepnas cucrema. MexaHu3M
OydepHoro neiicTBus cucteMbl. B3auMOCBSI3b KPYroBOPOTOB OMOTE€HHBIX JJIEMEHTOB.
buoneopranvueckas xumus U MenunuHa HeopraHuueckyro OHOXMMHIO MOKHO
paccMaTpuBaTh Kak MPHIOKEHUE MPUHIUMIIOB KOOPAMHAIMOHHONM XHMHUH METAUIOB K
OnosornyeckuMm ImpobiemMaM. Metauibl B OpraHu3Me 4esioBeka buonornueckas posib
«MeTaJIoB ku3HW» 001t 0030p ponu s-metayioB. Hatpuii. Kanuit. Maruuii. Kanbumii.
JlaHHBIE METAJUIBI PACCMATPUBAIOTCS COIVIACHO ILJIaHA:

1. Conepxanue B 3eMHOU Kope. BaxkHeille npupoHbIe COEAUHEHNUS.

2. Copnepxxanue u ¢GopMbI CyIIECTBOBAaHUS B KMBBIX OpraHu3Max. buosorudeckas posib.
3. IlpumeHeHne MeTallila U €ro COeIMHEHUN B MEUIUHE.

4. TOKCMYHOCTH METAJJIA U €r0 COCUHEHHII.)

O6umit 0030p pomu d-merammoB. XKenezo. Mapranen. KoOanetr. Menp. [usk.
MonuOpeH.

JlaHHBIE METAJIJIBI PACCMATPUBAKOTCS COTJIACHO ILJIaHA:

1 Conepxanue B 36MHOM KOPE.

2. BaxHeiine NpupogHbIE COCTUHEHUS.

3. Coneprkanue v opMbl CYIIIECTBOBAHUS B )KUBBIX OpraHu3Max. buosorudeckas posb.

4. [IpumeHeHne MeTaJUIa U €r0 COCIMHEHU B MEUIIUHE.

@u3nonorudecKkass U IMaToJIOrHYecKas pPoJib HEKOTOPBIX 3JIEMEHTOB B OpPraHU3ME. S-
OnemenThl. d-Onementsl. KomruiekcHbie (KOOpIUHAIMOHHBIE) COCIUHEHUS Pa3IMYHBIX
AJIEMEHTOB B OpTraHW3Me. JJEMEHTHI, OOJIe3HH, JIEKapCTBAa. BHUOJIOTMYECKH aKTUBHBIC
MOJIEKYJIBL.

Bona. AMuHOKHCIOTHL. AckopOwHOBas kuciota. OpTOMOJEKYJIspHas MEIUIMHA.
buonornueckn akTUBHBIE OJMIOMEPBHI bHOJIOrMYECKass pojib HEKOTOPBIX METAJUIOB, HE
OTHOCSIIIUXCS K «MeTajijiaM )u3Hu». Amomunuit. Cepe6po. bapuii. PTyth. CBuHel.

[Ipaktuka.  Temamuueckas uxmopuna « Xumus u MEOUYUHAY.

dusznyeckKas XUMUA U MEULIMHA.
®duznosior — 370 GU3UKOXUMHUK, UMEIOIIUHI JEJI0 C SIBJICHUSMHU )KUBOTO opranuzma. .M.
CeuenoB JXKuBble opraHu3Mbl MOTYT CYLIECTBOBATH JUIIbL OJlarojapsi X 3aMevaresbHON
CITOCOOHOCTH KHHETHUECKH KOHTPOJIUPOBATH XUMUUECKUE PEAKIIUU U TEM CaMbIM
IIOJIABJIATh CTPEMIICHUE K JOCTUKEHUIO TEPMOJIUHAMUYECKUX paBHOBecuid. 11.B. bepe3un
XuMHUYECKasi TEPMOJIMHAMUKA U )KUBbIE OPTaHU3MBbI TE€pMOIMHAMUKA U OPTaHU3MBL.
XuMmudeckasi 1 OMOXuMUYeCcKass KHHETHKA U Katann3. DepMeHThI — OMOJIOTHIECKHE
KaTaIn3aTophl. 3HAYEHHUE PACTBOPOB JJIs1 OMOJIOTHY U MeAUITMHBL. KHCIIOTHO-1IIeI09H0e
paBHOBecue 1 Oy(epHbIe CUCTEMBI OpraHn3Ma. AMUHOKHCIIOTHBIE Oy(epHBIE CHCTEMBL.
benkowie Oydepnbie cucteMbl. MI3MeHeHNEe KHCIIOTHO-TIIETIOYHOTO PABHOBECHS TIPH
Pa3TUYHBIX 3a00JICBAHUSIX.



MeaunuHcKue MaTepuaIbl

Heoprannueckne MeOUUMHCKHME MaTtepualbl. MeTramibl. YTJIEpOIHbIE MaTepUAIb.
MexaHu3Mbl B3aUMOJIEUCTBUSI MEIUIIMHCKUX MAaT€PUAIOB C OUOJIOTHYECKUMU CUCTEMaMH.
B3anmoneiicTBusa: MaTepuan — KpOBb, MaT€pUall — TKaHb, MaTepUall — KJIETKA, MaTepHa —
OMOTIOJIUMEDHI.

HckyccTBEHHBIE OpraHsbl. Anmnapatsl «HUCKYCCTBEHHOE cepALe-JIerKoe,
«UCKYCCTBEHHas MouKa». MICKycCcTBEHHOE cepAle YeloBeKa C aBTOHOMHBIM HCTOYHHUKOM
NUATAHMUS.

Bompocsl k cemuHapaM: 1. Mom: HMCTOpHS OTKPBITHS, CTpOcHHe, (H3MUECKHE H
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.

2. bopHas kuciora, OOpHBINA CIUPT, AHTUCETITUYECKASI AKTUBHOCT.

3.®usnonornueckuit pactBop. Jlsmuc. HamateipHblil ciupT.

4. ®ypaunnuH. AKTUBUPOBAHHBIM yrojib. [ opunmyHuKM, IUtactelpu. VX npumenenwne,
CBOMCTBA, CIOCOOBI XpaHEHHUS.

5. AcnupuH. IIpumenenue, papMakonoruueckoe 1eicTBUE Ha OPraHu3M.

6. AHTHONOTHKY, KiIaccudukaims. Jucoakrpuos.

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

8. AcniupuH, pU3NUECKHE CBONCTBA, HCTOPHUS MOJIyUEHUS.

9. AHTUOMOTHKH, UCTOPHUS OTKPBITUS.

10. Knaccuduxarus s10BUTHIX BEIIECTB.

11. Yrapnsiii ra3: npuzHaku orpasiieHus. Oka3aHue epBOX MOMOIIN.

12. Pryth. TokcnuHoCTh mapoB pryTu. COoNM pTYyTH: KAJIOMENb, CyJeMa, IPUMEHEHUE B
MeauurHae. Mpibak. CBuHen. CoeAMHEHUST XpoMa.

[Ipaktuka 1. UccnenoBanue JekapCTBEHHBIX MPENAPATOB.

2. JlenoBas urpa «Cnacute 0oibHOTO». JleoBasi urpa CONpOBOXKAAETCS MPOBEICHUEM
KaueCTBEHHOI0 aHallu3a pPacTBOpa KOHKPETHOI'O BEIIECTBA XWMHUYECKHMMH METOJIaMHU.
(BemectBa: Tmocynb(har HaTpus, HOBOKAWH, JaKTaT Kajblus, D-TIIOK03a, MeAHbIN
Kynopoc, OpoMu1 Kanusi, CyibhaT Martus).

3. UccnenoBanue TOKCUYHOCTH OBITOBBIX BerecTB. OCTOpOXHO, muIeBbie nobaBku! Mx
JIEVUCTBUE HA OPTaHU3M.

4. Pemenue 3a1a4 1o o0IIeH XUMUU ¢ METUKO-OMOJIOTUYECKON HAMTPaBICHHOCTHIO.

5. KoHkypc (KOJIMYECTBEHHBIN) Unciia pemeHHbiX 3amad. CocTaBiaeHue COOPHUKOB 3a1a4
yuamuxcsi no teme (¢ pemeHusmu). CocTaBieHUE TBOPUYECKUX PACUYETHBIX 3ajay IO
Pa3IMYHBIM TEMAM.

Tema 13. BoinosiHeHne npoexkToB (7 4acoB)

Teopus (24): Ilonstre mpoekTta. TUIbl MPOEKTOB, OCHOBHBIE ATalbl BbITIOJHEHUS
npoekTa. Kputepun oneHMBaHUs BBINOJHEHHS W 3alIUThl MpoeKToB. Co3/laHue MpoeKTa
OCYUIIECTBJISIETCS MO cheAyromuM dTanam: — Onpenenenue npodiemMsl; — AKTyanu3anus
TeM; — BriOop o0bekTa uzyuenus; — [locranoBka nenu u 3aaa4d; — [logdbop matepuana; —
Bribop metonoB wuccnenoBanus; — IlpoBeneHue sKCHnepUMEHTaNIbHOW pabOThI; —
Odopmiierne paboThI; — 3amMTa MPOEKTA, MPECTABICHUE PE3YIHTATOB.

[Ipaktuka(54): BeInogHEHWE NOPOEKTOB €  HUCHOJB30BAHUEM  KOMIIBIOTEPHBIX
TE€XHOJIOTUH. 3alIUuTa IPOCKTOB.




IHVIAHUPYEMBIE PE3YJIBTATBI
JIuunocmnuoie pezynomamar:

chOpPMUPOBAHHOCTH ~MOTHUBALlUM K OOYYCHHIO U
LIeJICHAIIPABJICHHOM MO3HABATEIbHOM €A TENIHOCTH;

TOTOBHOCTB M CIIOCOOHOCTh K CaMO0OpPa30BaHUIO;

CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, MCCIIE0BATENbCKON, NH(POPMALIMOHHO-
MMO3HABATECIbHOM, AHAIIMTUYECKOM JESITEIbHOCTH;

c(OPMUPOBAHHOCTh HABBIKOB  COTPYAHMYECTBA CO CBEPCTHUKAMU
Y B3POCIIBIMH.

Memanpeomemmnuie pe3ynromamal:

c(hOpPMHPOBAHHOCTh TPEICTABICHUNA O B3aWMOCBS3M M B3aUMOJCHCTBUU
€CTECTBEHHBIX HAYK;

c(hOPMHUPOBAHHOCTh yYMEHUH CaMOCTOATENBHO OMNpEeAeNiATh Ield U
COCTaBJIATH IUIAHBI JIESTEIBHOCTH; CAMOCTOSITEJIBHO OCYILIECTBIATh U
KOPPEKTUPOBATh JIESITEIbHOCTD;

BJIaJICHUEC HaBBIKAMU TMOJYy4YeHUSI HEOOXoaumMou wuHopMaluu, ymeHue
KPUTHUYECKU €€ OlEHHUBaTh W 0OpabaThiBaTh, YCIICIIHAS OPUEHTALUS B
Pa3JIMYHBIX UICTOYHUKAX WH(pOpMaLINHY;

YMEHHUE HCIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

YMEHHME AaHAJIM3UpOBaTh, OLICHUBATH, IMPOBEPSATH Ha JOCTOBEPHOCTH
1000011aTh HAyYHYI0 HH(OPMAIIUIO;

BJIaJICHUE HaBBbIKAMU TO3HABATEIBHON pedJeKCMM U  TIPE3CHTAIuU
PE3yIbTAaTOBCOOCTBEHHBIX HCCIICIOBAHUM.

Ilpeomemmuvie pe3ynrvmameol. TIOCIE 3aBEpUICHUS OOY4YEHUS 10 Tporpamme
oOy4aroruecs: OyIyT 3HATh:

— COCTaB, CBOICTBA, 00JaCcTH MPUMEHEHHS HanOOJIee pacIpOCTPAHEHHBIX BEIIECTB U
MaTepUAIOB M yMETh TPUMEHSITh WX [0 HA3HAYCHHUIO, COOJIOasl IpaBmia
0e301acHOro o0paIieHus ¢ HUMH;

— POJIb XUMUYECKHX 3JICMCHTOB M UX COCTMHCHUN B )KU3HEACIATEIIBHOCTH OPTaHNU3Ma,;
— BOXHEUIIINE XUMUYCCKHE TIPEBPAILCHUS, JICKAIINE B OCHOBE METa00IN3Ma;

— HEKOTOPbIC HEOPTAHUYECKUE M OPTAaHUYCCKUE BEIICCTBA, IPUMCHSICMBIC B
MEJIUIIHE.

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

— COCTaBJIATH CXEMBI OCHOBHBIX KPYTOBOPOTOB OMOT€HHBIX 3JIEMEHTOB B IIPHPO/IE,
00OCHOBBIBATh POJIb KAXKJOTO B COXPAaHECHUH IPUPOIHOTO PaBHOBECHS,
aHAM3UPOBATH MPUYUHBI U ITOCIIEACTBHUS €r0 HapyIICHUS;

— IPOBOJIUTH XUMHUYECKUI IKCIIEPUMEHT 110 OOHAPYKEHHUIO KATHOHOB M aHUOHOB B
pacTBopax;

—c00Jr01aTh MpaBuia 0€30MacHOCTH PU 0OPAIICHUH C JIEKAPCTBEHHBIMU
BEIIECTBAMH U CPEACTBAMU OBITOBOW XMMUU;

—COCTaBJISITh OTUYET O MPOJIEIAHHOM IKCIIEPUMEHTE;

—MPUMEHSATH BEIIECTBA M0 HA3HAUYEHHUIO;



—peuaTtb 3a1a4un pa3HHqHOﬁ CTCIICHHU CJIOXXHOCTH:. KaK TUIIOBBIC, TAK 1 KOMIIJICKCHBIC,
—pa3BuUBATb CO6CTB€HHYIO WHUIMWATHUBY U IIO3HABATCIIbHYIO AKTUBHOCTDL 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 HE/IEIb 34
2. B [1IEPBOM MOJYTOJIUN 16
3. BO BTOPOM TOJIYT'OJIHH 18
Hauyano yueGHoro roja (mianupyemas 1ara Hadana
4, Y Aa (iaHupyeMas 4 06.09.2021
3aHITHI)
OxkoHuanue yuyeOHOro roga (IIaHUpyeMas JaTa
5. YIRS Aa (wiauHpy : 28.05.2022
OKOHYAHMUSI 3aHSTUH)
5 KomndecTBo y4eOHBIX 9acOB Ha OJTHOTO yYaIIerocs B 4
" | HemeIo
7 KonndecTBo y4eOHBIX 4acOB Ha OJTHOTO y4YaIerocs B 144
" | roxg
8. | ®opma opranuzanuu 00pa30BaTEILHOTO MpoIlecca OYHO
YCJIIOBUSA PEAJIN3ALIUU TPOT'PAMMBI
Mamepuansno-mexnuyueckoe obecneuenue npozpammol
OpranuzaluoHHBIC  YCJIOBHS,  TO3BOJISIIONIME  peaiu30BaTh  COJIEpPKaHUE

JIOTIOJTHUTENIBHOW 00pa30BaTeIbHON TIPOrpaMMbl «XUMHUS B JKA3HU UYETOBEKa»
MPEANOIAraloT HAIMYKE: - TOMEIICHHS, YKOMIUIEKTOBAHHOTO CTaHIAPTHBIM YIEOHBIM
o0opynoBaHuEM B MEOENbIO (TOCKA, MAPThI, CTYJbS, MIKA(BI, dIEKTpooOecIeueHue,
BBITSKHOM 1TKa(), pakOBHHA C XOJOJHOW BOJOIPOBOJHOW BOOM). - HEOOXOIUMBIX
JUISL  DKCIIEPUMEHTOB  OOOPYJIOBaHMS UM  PEAKTUBOB. -  MYJbTUMEIUMHOTO
obopynoBaHusi (KOMIIbIOTEp, HOYTOYK, MPOEKTOp, GIAIIKAPThI, dKpaH, CPEIACTBa
TEIEKOMMYHHUKAIIMK  (JIOKaJbHbIE  IIKOJIbHBICE CETH, BBIXOJA B  HHTEPHET).
Hunaktuyeckoe oOecredeHue TMpernoiaraeT HaJIUYUe TEKCTOB Pa3HOYPOBHEBBIX
3aJaHUM, TEMAaTHYECKUX TECTOB IO KAXKAOMY pa3feiay TEMbl, WHCTPYKIUWA s
BBITIOJTHEHUSI TMPAKTUYECKUX paboT, TaOauIbl XuUMHUYeckux odnemeHtoB J[.U.
MenneneeBa, TaOIUIBI PACTBOPUMOCTHA OCHOBAHUH, KUCIIOT, COJICH.

Y4eOHO-MeTOoAM4YEeCKOe o0ecnedyeHre MPOorpaMmmbl

Meronuka oOy4eHUs MO OporpaMme «XHMHS B JKA3HM YEJIOBEKa» COCTOUT W3
COYETaHUs JEKIIMOHHOTO M3JIOKEHUS TEOPETUYECKOr0 MaTrepuana C HarisIHbIM
ITIOKA30M MJUTIOCTPUPYIOLIEr0 MaTepuana U IPUEMOB PELICHUS MPAKTUYECKUX 3a7ad.
OOyuaromuecs 3aKperIsSiOT TMOJY4YeHHbIE 3HAHUA MYTEM CaMOCTOSITEIBHOTO



BBIIIOJIHCHUA HPAKTUICCKUX pa60T. I[J'I?I pasBUTHUA TBOPYCCKOI'O XHMMHYCCKOI'O
MBIIIJICHUS. Y1 HaBBIKOB aHAJIMTUYECKOM ACATCIIbHOCTHU IICAaror mpoBoaAuT CEMHUHAPHLI,
3aHATHA 110 IIPC3CHTAIMHU TBOPYCCKUX W IMPAKTHYCCKUX pa60T, MO3I'OBBIC HITYPMBI,
HHTCIUJICKTYAJIBbHBIC UT'PLI.

Hupopmayuonnoe odecneuenue

CIPaBOYHMKH, YU€OHBIE IIJIAKAThl, AOMOJHUTENbHAS JUTEPATYpa M0 XUMHUH,
pa3aTo4yHbIi MaTepua, MoA00pKa KOMIIBIOTEPHBIX MPE3EHTALUN U
BUJIEOMATEPHUAIIOB

Kaopoeoe obecneuenue
1.Yuumenv o6uonocuu Henomuawux Ceemnana Heanoena. B1988 rony
3akoHuYMiIa KpacHOSPCKUN roCynapCTBEHHBIM NENArOTMYECKUN YHHBEPCUTET IIO
CIIEHUAIBHOCTH YUYUTENh OUOJOTUM U XMUMUH, MPUCBOCHA KBAUTU(PUKAIUS YUUTEIb
XHMHHU 1 OUOJIOTHH
2. Cmaoic 33200a. Kamezopus evicuias
3. Ileoazoz /10

®OPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

(I)OprI MNPOBCACHUA aTTeCTallMU: OIIPOC, TCCTUPOBAHUC, AHKCTHUPOBAHMUC,
KOHTPOJIBHOC 3aJaHUC, IICAAIOTHYCCKOC Ha6HIOI[eHI/Ie.

Jli OTCeXKMBaHUS PE3yNbTaTUBHOCTH 00pa30BaTeNIbHOTO Mpolecca Mo mporpamme
«XuUMHSI B KU3HM YEIIOBEKa» MCIHOJB3YIOTCS CIEAYIOIIUE BUIBI KOHTPOJIA: -
MpEeABapUTENIbHBIA KOHTPOJIb (MPOBEpPKA 3HAHMM Yy4yalIuXcsi Ha HadyalbHOM JTarle
OCBOEHHMSI MTPOTrpaMMbl) — BXOJJHOE TECTUPOBAHME; - TEKYIIUHA KOHTPOJb (B T€UEHHUE
BCETO CpOKa peaiu3allid MPOTPAMMbI); - UTOTOBBIM KOHTPOJb (3aKIHOYUTEIbHAS
MpOBEpKa 3HaHUW, YMEHUI, HABBIKOB MO UTOTaM peanu3auuu [IporpaMmer).

@DopMBI aTTECTAINH: - CAMOCTOSITENIbHAS paboTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

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

Texymmii koHTpOdL: @DopMamMu KOHTPOJS YCBOCHHS Y4eOHOTO MaTepualia
MPOTPaMMBbl  SIBIITFOTCSI OTYETHI IO MPAKTHYECKUM padboTaMm, TBOpYECKHUE PaOOTHI,
BBICTYIUICHUS] HA CEMUHApPax, CO3/IaHUE TIPE3EHTAIMU 1o Teme U T. 1. OOydarommecs
BBIIIOJIHAIOT 3aJaHdsl B HHAMBUAYAIBHOM TEMIIE, COTPYAHHMYAs C IIE€JaroroM.
BrinosHeHne MPOEKTOB CO3AAET CUTYALMIO, MO3BOJISIONLYI0 PEATU30BATh TBOPUYECKHE
CUJIbl, 00€CIEeYUTh BbIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO
CTWISL JIeSITeNIbHOCTU. BiitoueHne o0O0ydallMuxXcsd B PEaJbHYI0 TBOPYECKYIO
JeSTEIbHOCTh, MPUBJIECKAIOUIYI0 HOBU3HOW M HEOOBIYHOCTBIO SIBIIETCS CTUMYJIOM



pa3BUTHsI MO3HABATEIbHOIO MHTEpeca. OJHOBPEMEHHO DPAa3BUBAIOTCS CIHOCOOHOCTH
BBISIBJISITH MPOOJEMbl M pa3peliaTh BO3HUKaWIIKE NpoTuBopeuus. [lo oxoHUaHuU
KQ)KJI0M TE€MBI IIPOBOJMTCS UTOTOBOE 3aHATUE B BUAEC TEMATUYECKOIO TECTUPOBAHUS.
Hrorosas arrecranus npeaycMaTpUBacT BBIIIOJHEHUE UHAUBUIYAIbHOIO IIPOEKTA.

Cucrema OTCJIEKUBAHUS W OIEHHWBAHHUSA Pe3yJbTATOB O00y4eHHMs JeTeil

AAHHOU MporpaMmme.

[Iponiecc oOyueHwus mperycMaTpUBaeT CIASAYIOIINE BUAbI KOHTPOJIS:

Bpemsi npoBeeHus

\ Iesab mpoBeaeHust

| ®@opmbI KOHTpOISE

BXxo1HO# KOHTPOJIb

B nauane yue6HOro roma

Omnpenenenue YPOBHS
pa3BUTHUSA JICTEH, 179
TBOPYECKUX CIIOCOOHOCTEN

Tect

Texkymni KOHTPOJIb

B TEUYCHUE
y4eOHOro roja

BCCIO

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

MIpaKTUYECKas
coOeceloBaHNUE;
BUKTOPWHA, 3a4eT
3aJauaM

pabora;

I10

HNTOroBblii KOHTPOJIb

B koHue yuebHOro ronaa
110 OKOHYaHUU 00yUYeHUs
1o nmporpamme

Onpenenenue  U3MEHEHHS
YPOBHSI Pa3BUTHS JIETCH, UX
TBOPYECKUX CIIOCOOHOCTEH.
OnpeneneHne pe3ynbTaToOB
oOyuenusi. OpuEeHTUPOBAHKE
y4Jaluuxcs Ha JajibHenuee
(B TOM qucie
CaMOCTOSITEIIbHOE)
oOyueHue. [Tomyuenue
CBecHUN IS
COBEPILIEHCTBOBAHUS
00111e00pa30BaTeIHbHOM
nporpaMmbl ¥ 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,
HaOJ0IeHNEe, paboTa ¢ Hay4yHOU JTUTEpaTypoil.

OCHOBHBIE METO/Ibl OPTaHU3ALMH YU€OHO-BOCIIUTATEIBHOTO MpoLiecca:
CrnoBecHblil MeTOA - pacckas, Oecena, 00CyKIEHUE;

MeTtoa HariasAHOCTH - HarJsAHbIe TOcOOUs, (OTO- U BUI€OMATEPUAIIbI.
[IpakTHyeckuii MeTo1 — HaOMIOICHNE, MPAKTUYECKUE PabOThI, SKCKYPCUHH.
OOBACHUTENBHO-UILTIOCTPATUBHBIN - COOOIIEHNE TOTOBOM HH(GOPMAIIUH.
YacTUYHO-NTOUCKOBBIN METO/] - BHIIIOJHEHHUE NTPAKTUYECKUX PaOOT.

B mporuecce 00yueHus: mpeaycMaTpUBAIOTCS TEOPETUUYECKUE M MPAKTUUECKHUE
3aHaTuda. TeopeTnueckas 4acTb OOBIYHO 3aHUMAET He Oosee 45 MUHYT OT 3aHATUSA U
4acTO UJET NapAJIIEbHO C BBIIOJHEHUEM ITPAKTUYECKOTO 3a/1aHHUS.

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 3aKPEIJICHUE HABBIKOB)

5. IlpoBepka nepBUYHOTO YCBOCHUS 3HAHUU

6. Pednexcus

7. PexoMeHmanuu Jyisi CaMOCTOSTEIbHOM paOOTHI.

Ha 3anaTusx npuMeHstI0TCS JUAAKTHUYECKUE MAaTePHAIIbIL:

® JUAAKTUYECKHUE MOCOOUsS (KapTOYKH, Pa3JaTOUYHbI MaTepuaj, BOMPOCHI
JIJIsl yCTHOTO U TIMChbMEHHOTO OIpOoca, MPAKTUYECKUE 3a/IaHus);

® BHCO3AINCH, BUIEO YPOKH;

® IpE3CHTAIIHU.
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