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IosicHuTEILHAA 3AMUCKA

Pabouas nporpaMmma Kypca BHEYpOUHOU JeATEIbHOCTH
«XUMH B )KM3HH YEJIOBEKA» UMEET €CTECTBEHHOHAYYHYIO HAIIPAaBICHHOCTD.
Pa3paboTana Ha OCHOBE CJIEIYIOIIMX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB: DenepanbHbIi
3akon «OO0 oOpazoBanuun B Poccumiickoii ®enpepamuu» ot 29.12.2012  Ne273-
@3, KoHnenmusi pa3BUTHS  JOMOJHUTEIBHOrO oOpa3oBaHust jAeTel  (yTBepKIeHa
pacniopsixenueM IlpaBurensctBa PO ot 04.09.2014 Nel726-p), Can-Ilun k ycTpoicTBYy,
CONCP)KAHUI0 M OpPTraHMW3aliud  JIeATEIbHOCTH  OOpa30BaTEIbHBIX  OpTaHMU3aAIUi
JOTOJHUTENIBHOTO 00Opa3oBaHus JAeTel (YTBEpKIEHO NOCTAaHOBJIEHHEM | JTaBHOTO
rocyJiapcTBeHHoro canutapuoro Bpaua P® ot 04.07.2014 Ned1), Ilopsinok opraHuzanuu
M OCYyIIECTBIEHHA  OOpa3oBaTE€IbHON  JEATEIBHOCTH 1O  JOINOJHUTEIbHBIM
oOmeoOpa3oBarenbHbIM ~ IporpamMmaMm  (YTBEp)KIEH  INpukazoM  MwuHucTepcTBa
obpazoBanus U Hayku PD ot 29.08.2013 Nel008), Meroauyeckue peKOMeHAAIMU IO
MPOCKTUPOBAHUIO  JIOMOJIHUTEIBHBIX  OOIEpa3BUBAIOLIMX  [porpamMMm  (BKJIOYas
pazHoypoBHeBbIe TTporpaMmbl) (I[Ipunoxenue k nuceMy JlemaprameHnTta rocyaapcTBEHHON
MOJIMTUKH B cpepe BoCIUTAHUS AETeH U MOJIOAe K MuHucTepcTBa 00pa3oBaHus U HAYKU
P® ot 18.11.2015 Ne(09-3242.
Pabouast mporpaMmMa Kypca BHEYpOUHOU JEATEIbHOCTH « XUMHUS B )KM3HU YEIIOBEKa
OpUEHTHPOBaHa Ha pa3BUTUE NTO3HABATEIbHON aKTUBHOCTH, CAMOCTOSATEILHOCTH,
JM0003HATEIBLHOCTH, Ha JOTIOJHEHUE U YIIIyOJI€HHE IKOJIbHON NpOrpaMMbl IO XUMUH,
(GhopMHUPOBaHUIO HHTEPECA K HAYYHO-UCCIICIOBATEIBCKOM IEITETbHOCTH.
HoBu3Ha 10mOJTHMTEILHON 0011e00pa3oBaTeJIbHOM NPOrpaMMbl «XUMHS B JKU3HU
YeJIOBEKa» 3aKII0YAETCS B TOM, UTO KpOME ONpEeeiIEHHbIX 3HAHUNW U YMEHUN ydaluecs
MPOBOJIAT OOJBIIYIO U HAMPABICHHYIO pa0OTy MO HAKOIUJICHUIO U PACHIMPEHHIO 3HAHUU O
MPUMEHEHUN XHMHUYECKHX BEIIECTB B IOBCEIHEBHOM >XM3HHU. B mporpamme kpome
TPAIUIIMOHHBIX ~ METOAOB W  (GopM  OpraHu3ainuu  3aHITUH,  HCIOJB3YIOTCS
nH()OpMaIIMOHHO-KOMMYHUKaTuBHbIe  TexHosioruu. [Ipumenenne WKT mno3BossieT
3HAUWUTEIBHO PACHIUPUTh BO3MOXXHOCTH TPEABSBICHHUS y4yeOHOM HH(pOpMaIuu,
MO3BOJISIET YCUITUTH MOTHBAIIMIO 00YYaIOIIUXCSI.
AKTYaJIbHOCTh NPOrpaMMbl. XHUMHS - 3TO HayKa O BELIECTBaX, MUX CBOWCTBax U
npeBpaiieHusix. Poib  XUMUM B KU3HM  4YeJOBEKa OrpomMHa. XUMHUYECKas
MPOMBINIUICHHOCTh B HACTOSIIIIEE BpPEMs pa3BUBACTCS TOpaslo ObIcTpee, 4Yem mrodas
Apyras, W B HauWOOJbINEH CTETICHW OMNpEACNIeT HAyYHO - TEXHUYECKUU Iporpecc.
CoBpeMEeHHOMY YEJIOBEKY MPOCTO HEOOXOIMMO 3HATh W MPABUILHO WCIOJIB30BATh
JOCTUKEHHUS COBPEMEHHON XHUMUU U TEX BELIECTB, KOTOPHIE UCIIOIB3YIOTCS B OBITY.
3HaHUA, MOJy4YaeMble B IIKOJIE MO XHMHHU, BO3MOXHO M HEOOXOJMMO TpPaMOTHO
MPUMEHSTh, U B MOBCEAHEBHOW >XM3HU. [l03HaBasi OCHOBOIOJArarolIle 3aKOHbI XHMUH,
oOydJaromrecs: 3HaKOMATCS C COCTABOM M CBOMCTBAMU PA3IMYHBIX XMMHYECKUX BEIECTB,
KaK €CTECTBEHHBIM 00pa30M MPUCYTCTBYIOIIUE B YEJTOBEYECKOM OpPraHU3ME, TaK U MpHU
HE3aBUCHUMOM BHEIIHEM Bo3jeicTBUU. IIIKOIBHUKHN y3HAIOT, KaK UMEHHO 3TH BEILIECTBA
BJIMSIIOT HA MPOLIECCHI KU3HEEATETbHOCTH OPraHU3Ma U Ha camy KM3Hb Y€JIOBEKa - 4YTO
MOJIE3HO U B KAKKUX KOJIMYECTBAX, @ UYTO MOKET OKa3bIBATh OTPUILIATENILHOE BIUSHUE.
JononxuTenbHas oOpa3zoBaTenbHas oOuiepa3BUBaroias NporpaMma «XMMus B KU3HU
YeJIOBEKa» 3HAKOMUT OOy4YaloIIMXCid C KOMIUIEKCHBIMU Tpo0ieMamMu M 3aJadyaMu,
TpeOYyIOIMMHM CHUHTE3a 3HAHUU MO psAxy mnpeaMetroB ((dusuka, OUOJIOTHUS, SKOJIOTHSA,
reorpadusi, UCTOpus).



OKOJIOTUYECKUM ACTEKT: aHAJIW3 M3MEHEHHMU B OKPYXAIOWIEW CpeAc W OpraHu3alus
CBOETO BIIMSIHUS HA CUTYAINIo0, JOpMUpPOBaHUE OEPEKHOTO OTHOIICHUS K MIPUPOJIE.

Ou3nuecKknii acleKT: n3ydeHne (PU3NYECKUX CBOMCTB BEIIECTB, (PU3NUECKUE METOJIBI
aHanM3a BelecTBa. McTopuyeckuil aceKkT: HCTOPUYECKHE CBEICHHSI O BIMSHUMA XUMUU Ha
’KU3Hb YEJIOBEKA.

buonornyeckuii aclekT: U3y4eHHe XUMUYECKOTI0 COCTaBa OOBEKTOB KUBOW IPUPOIBI.

Nudpopmartuka — mnouck wuHpopmanuun B HHTepHete, co3manume u odopmieHue
npe3eHTaluui, padoTa B TEKCTOBBIX U TAOJIMYHBIX PEAAKTOPAX.

Copepxanue IIporpammbl 3HAKOMHUT OOYYalOIIUXCA C XapaKTEPUCTUKOW BELIECTB,
OKpPY’KaloIllMX Hac B OBITY: BOJAA, IOBapEHHAs COJb, C BEIIECTBAMH, U3 KOTOPBIX CHEIIaHbI
MoCyJla, CHWYKHM, KapaHjaamu, Oymara, CTPOUTEIbHBIE MaTepuaibl, aBTOMOOWJIbHAsS
TEXHUKa, JiekapcTBa. Takue Tembl kak: «Bomay», «lloBapeHHas conby, «COuuKu»,
«bymara» garoT BO3MOKHOCTb aKTyaJIM3allMi 3KOJIOTHUECKUX 3HAaHUI 00y4JarommnXcs.

[IpakTrueckue 3aHATHS CIOCOOCTBYIOT (DOPMUPOBAHUIO CHEIUANIbHBIX YMEHHUU U
HABBIKOB Pa0OTHI C BEIIECTBAMU U 000PYJOBaHUEM.

[IpoexkTHbie paOOTHI, TeMaTHKa KOTOPBIX MpuBoAuTCS B Ilporpamme, mNO3BOMIAT
chopMHpoBaTh y OOYYAIOHIMXCS YMEHHUE CaMOCTOSITENIbHO MpUOOpeTaTh U MPUMEHSTh
3HAHMSI, a TAK)KE PA3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.

AkTtyanbHOCTh [Iporpammel 00yciioBiIeHa TEM, YTO B YYEOHOM IUIaHE MO MPEAMETY
«XUMHSA» OTBEJICHO Bcero 2 yaca B Heaemo B 8 1 9 ximaccax u 1 gac B 10 m 11 kmaccax,
YTO JAaeT BO3MOXKHOCTh CHOPMHUPOBATH Y OOYYAIOIIUXCS TOJBKO Oa30BbIE 3HAHUS 10
npenmMetry. B Toxke Bpems Bo3pact 13-16 neT sBiseTcs BaXHBIM IS TPO(PECCHOHATBEHOTO
camooripesiesieHuss oOyJaronuxcs. Bo3MOXHO, 4TO MPOCHYBIIMWCA HHTEPEC K XUMUHU
MO>KET BJIUSATH Ha BBIOOP Oyy1ieit mpodeccumu.

[Iporpamma HampaBiieHa Ha JTMYHOCTHO-OPUEHTUPOBaHHOE oOydeHue. Ponb memarora
COCTOMT B TOM, YTOOBI CO37aTh KaXKJIOMY OOYyYaroleMycsi BC€ YCJIOBHs, JIJIsi HamOoJiee
MOJIHOTO PACKPBITUA W pealu3aluu ero crnocodOHocteil. Co3maTh Takue CUTYalMH C
HCIOJIb30BaHUEM Pa3IMUHBIX METO/IOB OOYUYEHMsI, P KOTOPBIX KaXKJbli 0O0yuarouuiics
IpUaraeT COOCTBEHHbIE TBOPYECKUE YCWIIMS W MHTEIUIEKTYaJbHbIE CIHOCOOHOCTH IPHU
PELICHUH MOCTABJIECHHBIX 3a/1a4.

[Tporpamma «XuMHsl B )KU3HU YEJIOBEKa» CO3/1aHa C 1IeJIbI0 (POPMUPOBAHUS UHTEpECca K
XUMUH, PacHIMpeHus Kpyroopa oodyvaromuxcs. OHa OpUEHTHpPOBaHA Ha OO0y4YArOUIUXCS
13-15 ner, To ecTh Takoro BO3pacTa, KOTma pedsTaM CTAHOBUTCS WHTEPECEH MHP,
KOTOPBIA UX OKPYXaeT U TO, YTO OHU HE MOTYT OOBSCHUTH, a CICIMAIBHBIX 3HAHUI elle
He xBaTaeT. O0yJaromuecs: ¢ poKICHHS OKPYKEHBI Pa3IMUHbIMH BEIIECTBAMU U JOJKHBI
yMeTh oOpamarbcsi ¢ HUMH. OCHOBHBIM YCJIOBHEM 3a4MCIIEHUS JETell i1 O0ydeHHUs
ABJIIETCSI  HUX  3aMHTEPECOBAHHOCTb W JOOPOBOJBHOE  JKEJIaHUE  3aHUMAThCSA
€CTECTBEHHOHAYYHOU €SI TEIbHOCTHIO.

Ileoazozuueckan yenecoobpaznocmo npozpammeol

[lenaroruueckas 1enecooOpa3HOCTh MPOTPAMMBI 3aKJIFOYAETCS B TOM, YTO B IIpoliecce
OOy4eHHs CO3Jal0TCS YCIOBUSA K (POPMUPOBAHUIO Yy OOYHAIOIIMXCS IETOCTHON KapTHUHBI
MHpa, BOCIHUTAHHUIO JIOJEH TBOPUYECKUMX W KOHCTPYKTHUBHO MBICIAIINX, TOTOBBIX K
PEIICHUIO HECTAaHAAPTHBIX JKU3HEHHBIX 3a/1a4d. Ha 3aHatusix no nporpamme GopMUPYIOTCS
yMeHHUs1 0e30IMacHOTO OOpalieHusi C BEIIeCTBAMH, HCIOJIb3YEMbIMU B TIOBCEIHEBHOU
KU3HU, 3aKIaJIBIBAIOTCS HOPMBI 3[TOPOBOTO 00pa3a >KU3HU. 3HAKOMCTBO OOYYaIOIIUXCS C
XUMUYECKUMU BEIIECTBAMH, W3 KOTOPBIX COCTOWT OKPYKAIOIIUH MUp, TO3BOJISET



PacKpbITh Ba)KHEHIIME B3aMMOCBSI3M YEJIOBEKA M PA3JMYHBIX BELIECTB B CpPEIE €ro
oOutaHus. DTO  MO3BOJIAET PeOCHKY MPUOOPECTH 3HAHUS M YMEHUS, KOTOpble OH B
JaTbHEHIIEM MOJKET MCIIOJIb30BaTh Kak B Mpoliecce OOydeHHUs B pa3HbIX IUCHUIUIMHAX,
TaK U B IOBCETHEBHOM JKU3HHU I PEIICHUSI KOHKPETHBIX 3a/1a4.

[Iporpamma obecrieunBaeT pa3BUTHE YMEHHH B HAy4HO - TIPAKTHUYECKOH U
UCCJIEI0BATENbCKONW JeATenbHOCTH. COo34aeT YCHOBUS JUIsl MOJHOLIEHHOTO pPa3BUTHUSA
TBOPUYECKUX CIOCOOHOCTEH Ka)XI0To 00ydYaromIerocs, yKperieHue HHTepeca K 3aHATHSIM
0 XUMHUH.

[TporpamMmma «Xumusi B KM3HH YEJIOBEKa» CBSA3aHA C BO3PACTHBIMH OCOOCHHOCTSIMU
oOy4Jarommxcs JaHHOTO Bo3pacTa: JI0003HATEIBbHOCTh, HAOIIOJATENbHOCTD, UHTEPEC K
XUMUYECKUM MpoIeccaM; >KeJaHueM padoTarb C J1abopaToOpHbIM 00OpPYJOBaHUEM;
OBICTpOE OBJIA/ICHUE YMEHUSAMH U HABBIKAMH.

Kypc HOcUT pa3BHUBAIOLLYIO, IESITEILHOCTHYIO U PAKTUYECKYIO HAITPABICHHOCTb.

OTIHYUTEIbHOH OCOOCHHOCTBHIO TAHHOW MNPOrpamMMBbl  3aKIKOYaeTCsl B TOM, YTO
IporpamMma CyLIECTBEHHO JOMOJIHSIET 00bEM IIKOJIBHOW mporpamMmsel nmo xumuu. Kpome
TEOPETUYECKOTO Kypca MPEAyCMaTPUBAETCS 3HAYUTEIBHOE KOJIMYECTBO IPAKTUYECKUX
paboT, THaBHasg UEldb KOTOPBIX —  pPa3BUTHUE MPAKTUYECKUX YMEHUN U HABBIKOB
CaMOCTOSITENIbHOM, SKCIIEPUMEHTAIIBHOW M MCCIEA0BATENbCKON AEATEIbHOCTH YUalIUXCH.
Pebsita Haywarcs cTaBUTh MPOCTEHIIME OMBITHI, pabOTaTh C PEaKTHBaMH, IJIAHUPOBATh
CaMOCTOSITENIbHYIO pa0OTy HaJl BBIOpaHHON TeMOH, 0pOPMIIATE IPAKTUUECKHUE PAOOTHI.

OOyueHue 1Mo JaHHOW MPOTpaMME OCYIIECTBISETCS B (opMe MPaKTHUECKUX padoT,
HKCKYPCHUH, a TaKXKe TIPEeIyCMaTPUBAETCS MHIUBUTyalIbHASI paboTa C OJJapCHHBIMU JIETHMU
Y TIOITOTOBKA 00YYaIONUXCs K HAYYHBIM KOH(MEPEHIIUAM U MIPEAMETHBIM OJIMMITHAIAM.

Aopecam npozpammot

IIporpamMmma paccyuTaHa Ha JETEW CPEIHErO ILIKOJBHOIO Bo3pacra. JlaHHBIA BO3pacT
ABJISIETCSI TEPUOJOM OTPOYECTBA, BaXXKHEHIIME cHeUpUYECKUe 4YepThl KOTOPOIo
NPOSIBIISIOTCS B CTPEMJICHMHM K OOILEHUIO CO CBEPCTHMKAMH, MOSBICHUU B MOBEICHUU
NPU3HAKOB, CBUJIETEIbCTBYIOUIMX O JKEJAHUU YTBEPAUTh CBOIO CaMOCTOSITEIbHOCTD,
HE3aBUCUMOCTb.

CrpemieHre NoJpOCTKOB OBJIAJETh PA3IMYHBIMUA YMEHUSIMU CIIOCOOCTBYET Pa3BUTHIO
YyBCTBA COOCTBEHHOW yMENOCTH, KOMIIETEHTHOCTH U IMOJHOLIEHHOCTH.

JrtoT EepHOJT XapaKTepHU3yeTCs CTaHOBJICHHEM N30HUpaTENbHOCTH,
LEJCHANPABICHHOCTH  BOCHOPHATHS, YCTOMYMBOILO MPOU3BOJBHOTO BHUMAaHUS U
JIOTUYECKON MmaMsTH. B 3T0 Bpemsi akTUBHO (hopmupyercs abCTpakTHOE, TEOPETHUECKOE
MBIIJIEHUE, YCUJIMBAIOTCS WHAUMBUIYAIbHBIE pa3IM4yusl, CBS3aHHbIE C Pa3BUTUEM
CaMOCTOATENLHOTO MbIIUIeHUs. MeT cTaHoBJeHHE HOBOTO YPOBHS CaMOCO3HAHUS,
KOTOPBIN BBIPAXKAETCS B CTPEMJICHUU TOHSTH ce0s, CBOM BO3MOKHOCTH, CBOE CXOJICTBO C
JIPYTUMU JIETbMHU U CBOIO HEMOBTOPUMOCT.

[Tporpamma «XuMHus B )KU3HU YEJIOBEKa» CO3/1aHa C 1IeJIbi0 (POpMHUPOBAHUS UHTEpECa K
XMUMHH, pacUIMpeHusi kpyrozopa oOydaromuxcs. OHa OpHEHTHPOBaHA Ha OOYYarOIIMUXCS
13-16 ner, TO ecTh Takoro BO3pacTa, KOTJIa pedsiTaM CTAaHOBUTCS HHTEPECEH MHUD,
KOTOPBI X OKPY’KaeT U TO, YTO OHU HE MOT'YT OOBSCHHUTb, & CHEIUAIBHBIX 3HAHUH €Ille
He xBaraeT. OOyyJaroniyecs ¢ poxXAeHHsI OKPYKEHbI Pa3IUYHbIMUA BEIIECTBAMU U JOJHKHBI
yMeTb 00pamaThcsa ¢ HUMU

Bospacr gereil, yuactByronux B nporpamme 13-16 ner.



POopMHUPYIOTCS OJHOBO3PACTHBIE WIM PA3HOBO3PACTHBIEC TPYIIIIBI, YACIEHHOCTBIO OT
15 o 20 yenosexk.

HaGop ywammuxcst B Tpymiy OCYIIECTBISETCS Ha OCHOBE CBOOOIHOrO BBIOOpa
JIETbMH U UX POJUTENAMHU (3aKOHHBIMU MPEICTAaBUTEIAMH), 03 0TOOpa U MPEIbIBICHUS
TpeOOBaHUI K HATMYHIO CIIELIUATIbHBIX 3HAHUH y peOeHKa.

Cpox peanuzayuu npozpammol u 00bEM yUeOHbIX UACO8:

[Iporpamma paccuntana Ha 1 rox oOyuenus. 144 daca, 2 pasza B Hezemno 1o 2 yaca.
Dopmul 00yuenun:

OOydeHue 0O MporpaMMme OCYLIECTBISIETCSS B O4YHOW (opMe, HO TaKxKe
MPUMEHSIOTCS U AUCTAHIMOHHbIE TEXHOJIOTUU OOyUEHHS.

JIUCTAHIIMOHHOE O0y4YeHHMe TIPUMEHSETCS C LETbI0 MHIAUBUAYaIbHOTO OOYYCHUS
YYaIIUXCs, TMPOMYyCTUBIINX 3aHATUS MO OOJI€3HW, WIM JPYTUM TPUYMHAM, a TAaKKe B
YCIIOBHSIX OTPAHUYUTEIIbHBIX MEPOIIPHUSATHMN.

JlucTaHIIMOHHOE OOY4YEHHME OCYIIECTBISACTCS C MPUMEHEHHUEM CEpPBHCOB CETH
HNnrepner:
® HJICKTPOHHAS M10YTa;
e Cucrema Moodle (MoxynbHas 00BEKTHO-OPUEHTUPOBAHHAS JUHaMHUYECKast
y4yeOHas cpena);
e utatropma Zoom;
e cepBuchl Google: JOKyMEHTHI, TPE3eHTAIUH, TAOIHIIbI, POPMBI, CANUTHI;
® JIpyrue MoMcKoBbie, UHGOPMAIIMOHHBIE U HUHTEPAKTUBHBIEC CEPBUCHI.

B mpomecce  oOydeHuss — ucnoib3yercs — Takue GOpMbI  3aHSATHH Kak:
KOMOMHUPOBAHHOE, TPAKTUYECKOE, Oece/1a, OIbIThI, SKCIIEPUMEHTHI, SKCKYPCHH.
B nmanHoif mporpamme oOTHaeTCs NpEANoYTeHHE TakuM opMamM, METojam
oOy4eHus1, KOTOPBIE:
® CTUMYJIUPYIOT OOYYaIOIIMXCSI K TOCTOSSHHOMY TIOTIOJIHEHUIO 3HaHUU (Oecensl,
BUKTOPHUHBI, OJTUMIIHA/IBI U T.1.);
® CITIOCOOCTBYIOT Pa3BUTHUIO TBOPUYECKOTO MBIIUICHUS, METO/bI, O0ECIeUnBaIOIINe
dbopMupOBaHUE WHTEUICKTyalbHbIX YMEHUW: aHalIu3, CHHTE3, CpaBHEHUE,
YCTAaHOBJICHHE TPUYUHHO-CICJICTBEHHBIX CBSI3€M, a TakXkKe TPaaUIMOHHBIC
METObI — Oecesa, HaOII0ICHUsI, OTIBIT, IKCIIEPUMEHT, TPAKTUUYECKHE PaOOTHI;
¢00CCIIEUNBAIOT  Pa3BUTHE HCCIECNAOBATEILCKUX HABBIKOB, YMEHUW;, OCHOB
MPOCKTHOTO MBINUICHUST OOyJaronmxcst (MPOEKTHBIE palOoThl, MPOOIEMHBIN
MOAXO/J] K U3YUYCHUIO OTACIBHBIX SBICHUN).
Ha 3ansatusix npuMeHstoTcs 310poBbecOeperawnime TeXHOJI0THM:
® yepe/l0BaHUE  PA3IUYHBIX  METOJIOB  OOY4YEHMS:  CJOBECHBIM, HaIJISIAHBIM,
ayIMOBU3YaJbHbBIN, HHIWBUAYaJIbHAS, TPYIIIIOBas paboTa u Ap.;
® OpraHu3alysl MepPephIBOB Uepe3 Kaxkable 45 MUHYT ¢ MPOBETPUBAaHUEM KaOMHETA;
® IpoBeIcHNUE (PU3KYITBTMUHYTOK.

Pesrcum 3anamuii:
3aHsATUS TPOBOAATCA 2 pa3a B HEMEIIO M0 2 aKkaJeMHUecKuX vaca (2 3aHatus mno 45
MUHYT C 10 MUHYTHBIM NIEPEPHIBOM ).



Pexum opranusanuu 3aHATUH 10 JAHHOHN JOTIOJHUTEIBHON 0011e00pa3oBaTeNbHOM

porpaMMe OMpeeNsaeTcss KaleHAapHbIM Y4eOHOM Ipa)KOM U COOTBETCTBYET HOpMaw,
yTBepk1eHHbIM «CaHlIuH K yCcTpoOMCTBY, COAEPKAHUIO U OpPraHU3alUu pexxXuma padoThI

o0pa3oBaTeNbHBIX OpPTaHU3AIMK JIOMOJHUTETLHOTO oOpa3zoBanus nerei» (Caunllun
2.4.43172 -14).

HEJIb U 3AJAYU ITPOTI'PAMMBI

Hear mnporpammbi: dopmupoBaHue y oOydYaromUXCS TIyOOKOTO U yCTOMYMBOTO
MHTEpECca K MUPY BEIIECTB U XMMUYECKHX MpPEBpalleHul, MpuoOpeTeHne HeoOX0IUMBbIX
IPAKTUYECKUX, HUCCIIEIOBATEIbCKUX YMEHUI M HABBIKOB IS MPOBEIACHUS 1a00paTOPHBIX
pabot, 6e30macHOro 0OpalleHus ¢ BeleCTBaMH B TTIOBCEAHEBHOM JKU3HU.
3apaun:

Obpaszosamernvhvble:

YIIIyOJIsITh U PacUIUpPATh 3HAHUS OOYYalOIIMXCSl M0 HEOPTraHUYECKOU U
OPraHUYECKON XUMHH;

chopMHpOBaTh YMEHUS HAONIOAATh M OOBSICHATH XMMHUYCCKHC SIBICHUS,
MIPOUCXOJIAIINE B IPUPO/IS, OBITY;

pa3BUBaTh YMEHHUS pabOTaTh C XHMHUYECKUMHU MTPUOOpPAMH, C BEIIECTBAMH,
BBITIOJTHATDh HECJIOKHBIC XMMHYECKHE OIBITHI, COOJIIOMATh TpaBUjIa TEXHUKU
0€e30IMacHOCTH;

pa3BHUBaTh MO3HABATEIBHBIC HHTEPECHI U MHTEIUICKTYaIbHBIE CIIOCOOHOCTH
B TIPOIECCE TPOBEJACHUS XHMHYECKOTO SKCICPUMEHTA, CaMOCTOSTEIBbHOCTh
NPUOOPETCHHMS] 3HAHWKW B COOTBETCTBHU C BO3HUKAIOIIMMHU JKH3HEHHBIMHU
OTPEOHOCTSIMU;

pacIMpsATh HHTEPEC K XUMHUH, CIIOCOOCTBOBATh BEIOOPY yUAITUMUCS ITyTEH
JTAIBHEHUIIIET0 MPOJODKCHUS XHMHYECKOTO WIIM  ©CTECTBEHHO-HAYYHOTO
oOpa3oBaHMUs.

Pa3zsusarowue:

dopMupoBaTh CHENHATbHBIE YMEHUS M HaBBIKM PabOThl ¢ XUMHUYECKUMHU
BEILIECTBAMH W MaTepHallaMH B OBITY M HUCIIOIb30BaTh IOJYyYEHHBIE 3HAHUS Ha
IIPAKTHUKE;

pa3BUBaTh  TBOPYECKHE CIOCOOHOCTH U yYMEHHS  OOyYarommxcs
CaMOCTOATENFHO MPUOOPETATH U IPUMEHSTH 3HAHUS Ha MPAKTUKE;

pa3BHUBAaTh IO3HABATEIILHBIN MHTEPEC K OKPYKAOLIEMY MUDPY;

pa3BUBATh AHAIIMTUYECKUN CKJIaJa yMa, yMeHUE HaOJtogaTh, CpaBHUBAT,
JienaTh BIBOJIbI, 0000111aTh MOJyYeHHBIC 3HAHMUSL.

Bocnumamenwvuwie:

BOCIIUTBIBATh  JKOJIOTMYECKYI0 TPAMOTHOCTb M XUMHUYECKYIO KYJIBTYPY IPH

oOpallleHuH ¢ BEIIeCTBAMU;

CIIOCOOCTBOBATh OPUEHTAIIMN O0YYAIOIINXCS HA BBIOOP XUMHUKO- OMOJIOTUIECKOTO

npousi.



Conep:xanue mporpaMMsl
VYueOusblil ian

Ne | Ha3zBanue pa3nena, TeMbl KosmmuecTBo yacos ®opmbI aTTecTalmu,
n/n BCero | Teopusi | MIPAKTUKA | KOHTPOJIS
1. | Beeacuue 8 6 2 Oecena, TEMaTHYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobecenoBanue
Temarnueckoe
2. | Tema 1. Bona 8 4 4 TECTUPOBAHUE, MPAKTUKYM
Tema 2.Yucrtele BemecTBa H [IpakTukym, pelieHue
3. | cMecH B KHM3HH YeJIOBEKa 6 2 4 3aja4
4. Tema 3.IloBapeHHass conb u
caxap 5 3 2 IPAKTUKYM
5. | Tema 4. Xumus numu 20 3 17 IIPAKTUKYM
6. | Tema 5. Cninuku 8 6 2 Oecena, IPaKTUKYM
7. | Tema 6.bymara 6 2 4 IIPAKTUKYM
8. | Tema 7. Xumus u 12 4 8 [IpakTukywm, Oecena,
CTPOUTEIBCTBO peuieHne  HeCTaHAAPTHBIX
3ajaq
9. | Tema 8. Xumus u aBTomoOuns | 4 2 2 Oecena, NPaKTUKYM
10. | Tema 9. Xumwus cTupaer, 10 2 8 [IpakTukym, Oecena,
YUCTUT U yOUpaer peuieHue  HEeCTaHAAPTHBIX
3aja4
11. | Tema 10. Xumus u 6 2 4 [IpakTukywm, Oecena,
KOCMETHYECKHUC CPENCTBA pellleHne HECTaHIAPTHBIX
3aaq
12. | Tema 11. Xumus — xo3siKa 12 5 7 Pemienne 3amad, co3maHue
JIOMaIIIHeH anTeyku KPOCCBOPJI0B, IIPAKTUKYM
13. | Tema 12. Xumus B MeIUIIMHE 32 20 12 [IpakTukywm, oecena,
pelleHne  HEeCTaHIapTHBIX
3ajaq
14. | Tema 13. Brimonaenue 7 2 5 3ammra MIPOEKTOB,
IPOCKTOB MpE3CHTALNS
Uroro: 144 63 81

Coaepxanue yueOHOro mjiaHa nporpamMmbl

BBenenue (8 yacon)




Teopus (6 u): OOGmme mpaBuia paboOThl B XUMHUYECKOW sabopaTopuu. TexHuka
Oe3omacHocT TpH paboTe B XUMUYECKOW maboparopun. Oka3aHue MEpBOW MOMOIIH
Py HECYacTHBhIX ciydasx. [IpaBuiia paboThl C KUCIOTaMu, IIEJIOYaMHU, JIETYUYUMHU
BemectBaMu. HarpeBatenbHbie npuOOpsl U mpaBuia pabOThl ¢ HUMU. XUMHUYECKAS
nocyja oOuero Ha3HaueHusl. MbIThe U CyIIKa XMMHUYECKOW mocynbl. Ponb xumuu B
’KU3HU YeJIOBEKa U pa3BUTUU uyenoBedecTBa. O030p BaXKHEHILMX KJIACCOB COEIMHEHUH,
WCMOJIb3YEMbIX YEJTOBEKOM. XHMHUS -TBOPEHUE MPUPOJBI U PYK YEIOBEKA. XUMUS
BOKpYT Hac. XMMHUYECKHUE BEILIECTBA B IOBCEHEBHOM KU3HU YEIIOBEKA.

[Mpaktuka (24): 1. Ilpuemsbl oOpalneHHs ¢ HarpeBaTCIbHBIMH IIPHOOpaMu
(ciupTOBKa, IMIINTKA, BOJsSHAS OaHs) M1 XUMUYECKOU MTOCY 101 00IIero Ha3HaueHusl.
2.CocTaBlieHHE TaOJHIl, OTPAKAIOMIUX KIACCU(PHUKAIMIO BEIIECTB, H3TOTOBICHUE
ATUKETOK HEOPraHMYECKUX BEIIECTB, COCTABICHUE CIIMCKA PEAKTUBOB, HECOBMECTUMBIX
JUTSL XpaHEHMUS.

Tema 1. Boaa (8 yacoB)

Teopus (4 4): Boma B Maciitabe tutanetsl. Kpyroopot Bojsl. [Tpuponas Boia u e
Pa3HOBUIHOCTH. XapaKTEPUCTHUKA BOJ 110 COCTAaBY M CBOMCTBAM. MUHEpaIbHBIE BOJIBI,
UX MECTOPOXKJICHUS, COCTaB, 11eJIeOHbIE CBOMCTBA, MPUMEHEHHUE. 3amachkl IPECHON BOJIbI
Ha ruiaHete. I[lpecHas Boja W ee 3amachkl. DKOJOTHYECKUE MPOOJIEMBbI YUCTON BOJIBI.
Bona B opranusme uenoBeka. Boma B MemuuumHe u ¢dapmakonoruu. AHoOMaluu
(duznyeckux cBoMcTB. PacTBopsitomas cnocoOHOCTh BOIbI. [Ipo0aeMbl MTUTHEBOM BOIBI.
[Ipocmotp pparmenta punsma BBC «Taiina »KuBoi BOABD».

[IpakTtuka (4 4): 1. AHanu3 BoABI U3 MPUPOTHBIX HCTOYHUKOB.

2. PacTBopsitoniee aeiictBue Boabl. [IpurotoBieHne pacTBOpOB.

3. Ouunctka Boabl. OmnpeaeneHue )KeCTKOCTH BOJIbI U €€ YCTPaHEHUE.
5. MHor0 11 BOJBI B OBOIaX U (PpyKTax?

Tema 2. YucThle BellecTBa M CMECH B SKU3HM 4YeloBeKa (6 yacoB)

Teopus (2 v):

Uucteie BemectBa JuctumposanHas Boja, Kucinoposa. Cepedpo, Bonopoa, Cunern u
np. Uctunubeie pactBopel. Cmecu Mopckas Boma. I'panut. Crane. PactBop xitopuaa
HaTpus Wil uHbeKunil. YUyryH. Bo3nyx. bazanbt. CTekio. OMynbCcHst «Maciio B BOAE.
PasHoBuaHOCTH cMmecel, 00J1acTU WX UCIOJIb30BaHUSI B TOBCEIHEBHOW KU3HU
yesioBeka. ['omoreHHsle U rereporeHHsle cmecu. Cmecu B (papmakonoruu. [Tpumepst
KUJKUX, TBEPABIX U ra3000pa3Hbix cMeceid. OTHOPOJHBIE U HEOJHOPOJIHBIE CMECU B
obITy. CBoiicTBa cMmeceil. Pasnenenue cmeceil. Boienenue BemecTB U3 HEOAHOPOIHOM
cMecH, O00pa30BaHHON pPacTBOPUMBIMH M HEPACTBOPHUMBIMH B BOJIE BEIICCTBAMHU.
OtcrauBanue: Bpbigenenne BemecTB W3 HEOJHOPOAHOW CMecH, OOpa30BaHHOM
HEPACTBOPMMBIMU B BOJE BELIECTBAMH C Pa3JIMYHOM IUIOTHOCTBIO. B nenurenbHOU
BOpoHKe. JIMCTWIIAIMSA, BBIMApUBAHKE, IEHTpU(PYTUpOBaHUE, XpomaTorpadus,
KpUCTa/UTM3aIUsl U BO3TOHKA. [leperoHka wim MUCTWIUIANMS - CHOCOO pa3ielieHusd,
OCHOBAHHBIM Ha Pa3IM4MM B TEMIIEpaTypax KHUIEHHS IPYyTr B JIPyre KOMIIOHEHTOB.
IIpuem paspeneHuss ONHOPOAHBIX CMECEM IYTEM HMCHAPEHUs JIETYYUX JKHUJIKOCTEM C
MoCHeAYIONIEN KOHJAeHcanuen ux mnapos. [Ipumep: mosydeHue AUCTUIUITMPOBAHHOMN
Bo/Abl. PeleHue 3agady Ha HaXO0XJAEHUE MAcCOBOM M OOBEMHOW JOJIM KOMIIOHEHTa
CMECH.

[IpakTtuka (4 4): 1. M3roroBineHue mpocTedmmx (UIBTPOB M3 MOAPYYHBIX CPEJICTB.
Paznenenue HEOJHOPOIHBIX CMECEN.

2. O4KCTKa MEIHOTO KyIIOpPOCa OT HEPACTBOPUMBIX U PACTBOPUMBIX IMPUMECEH.




Tema 3. IToBapenHasi cosib U caxap (54acoB)

Teopus (3 4): Ponp nmoBapeHHOU coiv B OOMEHE BEIIECTB YEJIOBEKA U JKMUBOTHBIX.
ConeBoil OamaHc B opraHu3Mme uesnoBeka. I[IpumeHeHue xJopuaa HaTpusi B
XO03MCTBEHHOMN JIeATeIbHOCTH uesioBeka. Korga conb — s, 3nmoynoTpedieHue Coibio.
Hcnonb3oBaHue XJIOpUIa HATPUSA B XMMHUYECKOM IMPOMBILIICHHOCTU. Mcnosib3oBaHue
XJIOpUa HaTpus B nuile, Menuuune. [IpousBoacTBo noBapeHHoi conu. Caxap u ero
cBoiicTBa. [lone3nsie u BpeaHbie uepThl caxapa. HeoObryHOE IpUMEHEHUE caxapa.

[IpakTtuka (249): 1. CBolicTBa pacTBOPOB IMOBAPEHHOM COJIU
2. 'opurt nu caxap?

Tema 4. Xumus numm (20 yacoB)

Teopus (3u): 13 yero coctouT numia. XUMMHAYECKUH COCTaB MPOAYKTOB MUTAHUS.
OCHOBHbIE KOMIIOHEHTbHI IUILIU: KUPBI, OCJNKH, YIJIEBOAbI, BUTAMUHBI, COIMH. XUMHS
IIPOJYKTOB PACTUTENIBHOI'O U JKUBOTHOTO IPOUCXO0KIeHNA. PU3HOIOT NS MUILEBAPEHUS.
[IpoaykThl OBICTPOrO MPUTOTOBJIEHUS M OCOOCHHOCTH WX Tpou3BojcTBa. IIporeccsl,
MPOUCXOSIINE MPU BapKe, TYLIEHUH U *)apeHuu nuu. Kak caenars ey He TOJBKO
BKYCHOM, HO W Tmosie3HOU? J[00aBKM B MpPOJIYKTHl NUTAaHUS. XHUMHYECKHE pPEAKIUU
BHYTpPH Hac. XMMHUYECKHE MPOLECCHI, MPOUCXOASIINE NP XPAHEHUU U NepepadoTKe
CEJIbCKOXO3SIICTBEHHOTO ChIphsi. KOHCEpBaHTBI M aHTUOKHUCIUTEH, UX posib. CIOCOOBI
XUMHUYECKOTO aHallu3a COCTaBa BelIeCTB B mpoaykrax nurtanusa. CopepskaHue
BUTAMHMHOB U MUHEPAJIbHBIX BEIECTB B MUILEBBIX MPOAYKTaX.

[Mpaktuka (174):
1.0mpenenenue kayectBa Mmena. IIpoBepka Mena Ha Haimuyhe Kpaxmajia, Meda,
caxapo3bl.

2. Onpenenenue ButaMuHOB A, C, E B pacTuTenbHOM Maciie.

3. OnpeneneHre HUTPATOB B MPOJAYKTaX.

4. AHanmu3 NpOXJIAAUTEIBHBIX HAITUTKOB.

5. Onpenenenne conep:kaHus )KUPOB B CEMEHAX PACTCHUM.

6. KauecTBeHHBIE peaklMX HA IPUCYTCTBUE YTIIEBOJIOB.

7. XMMHYECKHUE OMBITHI C )KEBATEIBHON PE3UHKOM.

8. OnpeneneHue coaep:kaHus MOBAPEHHOM CONMM B MPOAYKTAaX MUTAHUS (MAacio, ChIpHI,
COJIEHBIE TBOPOKHBIC U3/ICIHA).

Tema 5. Cninuku (8 yacoB)

[Ipaktuka (69): [Tupodopsl. Uctopus nzobperenus cnmyek. Cnuuku lancens u
VYoxkepa. Cnnuku Copua. Cnnuku Mpunu. lIseackue cnnuku Jlynacrpema. KpacHslil u
oenbrii pochop. OKUCIUTETHHO - BOCCTAHOBUTEIBHBIE TIPOIIECCHI, TPOTEKAIOIIUE TIPU
3aKAraHuM  crMykd. OCHOBHBIE BHJbBl COBPEMEHHBIX CHM4YEK. JlepeBsHHBIE
(M3rOoTOBIEHHBIE U3 MATKHUX IOPOJ JI€PEBA - OCHHBI, JIUIIBI, TOMOJS, aMEPUKaHCKON
0enoil COCHBI U T. I.), KAPTOHHBIE M BOCKOBBbIE (MapaduHOBBIE - M3TOTOBJICHHBIE W3
XJIOMYaTOOyMaKHOTO JKI'yTa, MPOMUTaHHOTO mapaduHom). Ilo meTony 3akuranus -
TEPOUHBIE (3aKUTAIOUIMECS MPU TPEHUU O CIEUUATIbHYIO IMOBEPXHOCTh - TEPKY) H
OecTépouHble (3aXKHUrallluecs NpU TPEHUH O 00y MOBEpXHOCTh). CruyedHoe
npou3BoacTBO B Poccnn. CTpoeHue, coctaB U M3roToBieHUE crryek. CrienuanbHble
cnuuky. [1ITopMOBbIE (OXOTHHUYBHM) - TOPSLIME HA BETPY, B CHIPOCTH M MO JTOXKIEM.
TepMmuueckue - pa3BUBalOlMe IPU TOPEHUH 00Jiee BBHICOKYIO TEMIEPATypy U Jaroliue
OpU CrOpPaHWM TOJIOBKM OoJiblliee KOJUMYEeCcTBO Teria. CHUrHajgbHbIE - JAlOIIMe MpU
ropeHuu 1BetHoe miams. dororpaduueckue - 1arlue MTHOBEHHYIO SPKYIO BCIBIIIKY,
UCHOJIB3YyeMYIO NpH QororpadupoBanuu. CUrapHbie - CIIMYKU YBEJIMYEHHOIO pa3Mepa




i 6or1ee MPOAODKUTEIBLHOTO TOPEHHsI MPH PAcKypMBaHWUU CHTrapbl. pyOouHbIe-
CIOMYKM YBEJIMYEHHOIO pasMepa g 0osiee MNPOJOKUTENBHOIO TOpPEHUs IpHU
pacKypuBaHUU KypUTEIbHOW TpyOku. KamuHHBIC - OYEHb JIMHHBIE CITHYKH, YTOOBI
3aKATaTh KaMHUHBL. ['a30BbI€ - MEHBIICH IMHBI, YeM KaMHUHHBIC, YTOOBI 3aKUTaTh
ra3oBble ropenku. JlekoparuBHble (IIOAAPOYHBIE, KOJUJIEKIIMOHHBIE) - OTpPaHUYEHHBIE
BBIITYCKM KOPOOKOB (MHOT/Ia HAaOOpamH, YJIOKEHHBIMH B JICKOPATUBHYIO KOpPOOKY).
[Ipaktuka (24): 1.M3yueHue CBOWCTB pa3jIUYHBIX BHUJOB CHHUYEK (OBITOBBIX,
OXOTHUYbHX, TEPMHUUYECKUX, CUTHAIBHBIX, KAMUHHBIX, (DOoTOrpaduuecKux).

Tema 6. bymara (6 yacos)

Teopus (24): OT mepraMeHTa W WICIKOBBIX KHUT 10 Hamwmx gHeil. Llemmronosa.
Ceszyromye: KaoiauH, KapOOHAT KalbIUsl, MUTMEHTHI. XJIOMYaTOOyMa)KHbIE TKaHHU.
Buaer Oymaru u ux npakTHUECKOE MCIOIb30BaHue. TeXHOIOrHs IPOU3BOCTBA OyMaru.
Ctpykrypa Oymaru T1OJi MHUKPOCKOIIOM BO  (DJIyOpPECLIEHTHOM  CBEYCHHUHU.
[TonmydaOpukarel a1 Opou3BOACTBAa OyMmaru: JpeBeCHas Macca WM LeJUII0J103a;
LEJUII0JI03a OJHOJETHUX PACTEHUH (COJIOMBI, TPOCTHHIIBI, KOHOIUINA, PUCA U JAPYTHX);
MOJIYLEJUII0NIO3a; MaKyJlaTypa; TpsOU4Has IOoJdyMacca; JUisl CIEHHATbHBIX BHJIOB
Oymaru: acOecT, WEepCTh M JIpyrue TEKCTHIIbHbIE BOJIOKHA. [Ipon3BoiacTBo Oymarwu:
MPUTOTOBJIEHHE OYyMa)kKHOM Macchl (pa3Moil U CMEUIEHHWE KOMIIOHEHTOB, MPOKJIEHKa,
HAIllOJIHEHHE M OKpacka OyMa)KHOM Macchl); BbIpaOOTKa OyMa)kKHOW Macchl Ha
OymarojenaTenbHON MaluHe (pa30aBlieHHUE BOJAOM M OYMCTKA MAacCChl OT 3arps3HCHHUM,
OTJIUB, MPECCOBAHUE U CYUIKA, a TAKXKE MEPBUYHASA OTAENIKA); OKOHYATEIbHAS OTIENKa
(kanmanaupoBaHue, pe3Ka); COPTUPOBKA U YIIAKOBKA.

[IpakTtuka (4 4): 1. VI3ydyeHune cBOWCTB pa3IMYHBIX BUOB OyMaru.

2. Ilony4yenue Oymaru.
Tema 7. Xumusi u cTpouTeabcTBO (12 yacos)

Teopus (4 4): Crpourenbhubie pactBopbl. M3Bectb. Men. Ilecok. beton. IlemeHr.
Ucropust crekna. Kupnuuun. @Pappop u ¢aguc. [lpeBecuHa — YHHUKaJIbHBIN
CTpPOUTEINIbHBIN MaTepual. Jlakokpacounsle Matepuasibl. CBOWCTBA OMU(DBI, MaCISTHBIX
Kpacok, sMmajei, pactBopureneil. [loHsiTue 00 3KONOTMYECKH YHUCTHIX Marepualax.
Kepamuueckas mnena. 3upaput. Kambimut. Comnomutr. ['pyrobnoku. Cuiukars
METAJUIOB U BsDKyIIMe Marepuanbl. Koppo3usi ctpoutenbHbiXx MaTepuanoB. [loaumepst
B CTPOMUTENIbCTBE. XHMMHUUYECKHE CBOMCTBA CTPOUTEIBHBIX MaTepuasoB XHUMHUECKas
CTOMKOCTh — 93TO CBOHCTBO TIOKa3bIBA€T, HACKOJIBKO MaTepual YCTOMYHUB K
BO3JCHUCTBUIO JIPYTMX BEIIECTB: KHUCJIOT, LIEJIOYEH, cosiel U ra3oB. Koppos3noHHas
YCTOWUYHUBOCTh — CBOWCTBO MaTepuaja MPOTHUBOCTOATH BO3ACHCTBUAM OKPYKAIOLIEH
cpenbl. Yame Bcero 95TO OTHOCUTCS K CIHOCOOHOCTM HE TMPOMYyCKaTh BIary.
PacTtBoprMOCT — CBOICTBO, TpH KOTOPOM MaTepual HMEET CIHOCOOHOCTh
PacTBOPSTHCS B PA3IUUHBIX KUIAKOCTAX. AJre3usi — CBOMCTBO, KOTOPOE XapaKTEPU3YET
CHOCOOHOCTh ~ COEAMHATHCA C  JIPYTUMH  MaTepuajaMd U HOBEPXHOCTSMHU.
Kpucramnuzanus — XxapakTepuCcTUKa, P KOTOPOIl MaTeprual MOKET B COCTOSTHUM Tapa,
pacTBOpa MM paciuiaBa oOpa30oBbIBaTh KpUCTaUIbl. BHbl 3arpsi3HeHH (IIbUIEBBIE,
paaualMoHHbIe, OMOJIOTMYECKUE, ITYMOBBIE), 3HAUEHHE KUBbIX OPraHU3MOB B JIOMax U
KBapTHUpax.

[lpaktuka (84): 1. OmnpezaeneHre OTHOCHUTENILHOM 3albUICHHOCTH BO3JAyXa B
OMEIIICHHH.

2. Pemienue 3a1a4 ¢ 3KOJIOTMYECKUM COJIEPKAHUEM.
Tema 8. Xumusi u aBToM00MIb (4 yaca)




Teopus (24): Marepuanpl, KOTOpPbIE HCHOJB3YIOTCS Uil  M3TOTOBJIEHUS
aBTOMOOMIICH. 3ampaBOYHBIC >KUAKOCTH (TOIUIMBO, Maciia, CMa3KH, OXJIaKIAIOIIhe
KUIKOCTH), PE3UHbI - IIMHBI M PE3UHOTEXHUYECKUE W3JENus; IUIACTMACCHI;
OTJEIOYHOACKOPATUBHBIE MaTepuaibl (OOMBKa, JJAKM M KPACKH, aHTUKOPPO3UOHHBIC
MOKPBITUSL U T. I1.); KJIE€U, TEPMETUKU. DIIEKTPOIUT — ATO YTO-TO 3HAKOMoOe. beH3uH,
KEPOCHUH U JIpyTue «- WHbl XUMHUYECKHE MPOLIECCHI, TPOUCXOASIINE NPU IKCIUTyaTalluu
aBTOMOOWUJISI. DKOJIOTUSI U aBTOMOOMIIb.

[IpakTtuka (24): 1. beH3uH U KepoCuH Kak pacTBOpUTeNnr. ONbITH MO 03HAKOMIICHHUIO
C PacTBOPAIOIIMM JCHCTBHEM HEPTEHPOAYKTOB, KaK U MPEABIAYIINUNA, IJI0XO BUIHBI C
JEMOHCTPALlMOHHOTO CTOJIa, IO3TOMY MX Jy4llle BCEr0 CTaBUTh B KayeCTBE
nabopatopHOit paboThL. a) B mpoOupku ¢ 6eH3MHOM, KEPOCHHOM M BOJOW HAJIMBAIOT I10
0,5 MJ1 pacTUTENBHOTO Macia U B30anThIBaIOT. Macio pacTBOpsIETCA B yIIEBOIOPOAAX.
OTMeUarT JIy4IIyl0 pacTBOPUMOCTh B OceH3mHe. 0) B HeOosplmme CcTakaHYUKH HIH
(bapdopoBbIe YANIKKA C TEMHU K€ KUAKOCTSIMHU IMOMEHIAIOT KyCOYKH TKAHHU C MSTHAMHU
KHUpa U MEPEMEIINBAIOT UX CTEKIIHHOM manodkou 2-3 muH. [locne BbIChIXaHUs TKaHU,
MOMEIICHHbIE B OEH3MH U KEPOCUH, OKa3bIBAIOTCSI OUUILIEHHBIMH OT >KHpA.

2. T'opeHue BBICHIUX YTJIEBOAOPOAOB. a) (CMayuBarOT MOJOCKUA (PUIBTPOBATBHOMN
Oymaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOJKUTAlOT uX. BerecTBa ropar cBeTsummcs
IaMeHeM. Briciiue yrieBogopo/isl mpu ropeHuu o0pasyroT KomoThk. 0) Ha xene3Hbie
IUIACTUHKKA WKW (papPopoBble KPBIIMIKKM HAJUBAIOT MO HECKOJbKY Kamelb OeH3WHa,
KEepOCHHA ¥ CMa304YHOI0 Macja WM Ma3yTa U nopkuratot. HaGmrogaior To e siBlieHue.
OOpaiaoT BHUMaHHE Ha JIETKYIO BOCILJIAMEHSEMOCTh OCH3MHA M HA CPaBHUTEIIBHO
TPYJIHYIO CrOpaeMoCTh Ma3zyTa. B) B xenesnyto win papdopoByro JI0kKeUKy MOMEIIAI0T
HEOOJBIIION KycOdeK mapaduHa W HArpeBarOT ero B IulamMeHu ropenku. [lapadun
IUTABUTCS, @ 3aTEM FOPUT, 00pa3ys KOMOTb.

3. Ouuctka OeH3WHa M KepocuHa. BeH3MH M KepOoCHH MOcie 3aBOJCKON MEpEeroHKH
collepKaT NpUMECH HAa(TEHOBBIX KHUCIOT M JPYTMX BEUIECTB, OCIOXHSIOIIUX HX
npuMeHeHue. HeouuieHHblil KepOCuH, HampuMep, MJI0X0 MOJAHMMAETCS MO (UTHIIO
Jamibl, ci1abo roput u OblcTpo oOpasyeT Harap. HeouuiieHHble TPOIYKTHI MOXKHO
y3HaTh MO TPA3HOMY BUIY W MaJlod npo3payHocTU. OUHUCTKY MPOU3BOAST OOBIYHO,
oOpabarbiBasi HE(QTENPOIYKThl CHEpBa KOHIIEHTPUPOBAHHOM KHUCJIOTOM, a 3aTeM
menoubto. HanmBaroT B 0OJBLIYIO JENUTENbHYI0 BOPOHKY 15—20 M HEOUMILEHHOTO
KepocHHa M TpUOaBIAIOT 2-3 MJI KOHIIEHTPUPOBAHHON CEpHOW KHUCIOTHL. BopoHky
3aKpBIBAIOT MTPOOKON U CMECh BCTpsAXHUBaIOT 0KoJo 10 muH. [Ipu 3TOM BOpOHKY AepKat
MpOOKOW BHU3 M BPEMsI OT BPEMEHU OTKPBIBAIOT KpaH, YTOOBI BBIMYCTUTh BBEPX Mapbl
netyuux BemiecTB. [locie 3Toro cMecu Aar0T pacciouThes, Ha UTO TaKKe MoTpedyeTcs
MUHYT 10 nnum saxke 00JbIIE, U MEAJIEHHO CIIyCKAalOT HMXKHHUM CIIOM KMCJIOTO TyJIpOHA.
OcraBumniics B BOPOHKE KEPOCHMH MPOMBIBAIOT MOAOOHBIM K€ CIOCOOOM BOAOW B
TedueHue 1—2 MuH. BomHblid cioil cmyckaroT, a KepocuH mpombiBaroT 5— 10-
MPOLIEHTHBIM PacTBOpOM IMienoyu. [locrne civMBaHus MIENIOYHOTO CJIOS OTMBIBAIOT OT
KepOCHHA BOJOW ocTaTku 1ienouu (rmpoda dpenondranenHom). YOk Iat0TCA B TOM, YTO
OUMIIECHHBIN KEPOCUH OKa3bIBaeTCsl 00Jiee MPO3pavyHbIM, JIy4dllle TOPUT U UMEET IPYroi
3amax. Ha nuctkum QunbrpoBanbHOW OyMard MOMENIAIOT Kaluldi HUCXOJHOTO U
OUYHUIIEHHOT0 KepocuHa. OUHILEHHBIN KEPOCUH UCTIapsieTCsl TOTHOCTHIO, HEOUHILIEHHbIN
OCTaBJISIET MOCe ce0s MATHO MPUMECEH.

Tema 9. Xumus crupaert, yucTut 1 youpaer (10uacos)




Teopus (24): Mputa. CoctaB, cTpoeHue, noiaydeHue. CHHTETUYECKHE MOIOLIUE
CpEACTBa W IOBEPXHOCTHO - aKTHUBHBIE BemecTBa. OcHOBHbIe KOMIOHEHTHI CMC:
MOBEpXHOCTHO-akTUBHBIE BenlecTBa ([IAB); BcmomorarenbHble BEIIECTBA: IICIOYHBIE
COJIM - KapOoOHAT U CHJIMKAT HATpuUs, HEUTpanbHbIE CONH - cyibdaT u ¢ocdaT HaTpHs;
KapOOKCUMETWIILEIUTION03a, MOJMBUHWINMPPOIUIOH, XUMUYECKUE OTOeIMBaTeNu
(mepconu); XuUMHYecKue oTOenuBarenud (MEPEeKUCh BOJAOpoAa);  (uU3HUYECKUe
(ontuueckue) otOenuBaTenu - (GIYyOPECHUPYIOMIUE COSAUHEHUS; aJICOPOIIMOHHBIC
Kpacutenu (yIbTpaMapuH, WHAWTO, CHHTETHMYECKHE OpPraHUYeCKUE MUTMEHTHI);
Omomo0aBk - ¢epMeHTHl (JIUma3bl, MNpPOTea3bl MU [p.); OTAYIIKH, AHTHUCTATHUKH.
CpencrtBa OBITOBOM XMMHHM - XHUMHYECKHE CPEACTBA IO YXOIy 3a COOCTBEHHOCTHIO:
OJICKJION, TOMEIICHUsAMH, aBTOMOOWIsAMH. K cpemcrBam OBITOBOM XHMHH OTHOCST
Ae3uHGUIUPYIOLINEe CPEACTBA, PENeUIeHTh U mp. cpeiactBa. CpeactBa ObITOBOM
XUMUHU, IPUMEHSIEMBbIE ISl BEIBEJICHUS TISITEH.

[Ipaktuka (84):1. Onpenenenue pH - cpeasl B MbUIax U MIAMITYHSIX.

2. ITpuroToBIE€HUE MbLJIA U3 CBEUKU U CTUPATIBLHOM COJIBI.

3. BeiBeaeHue nsateH ¢ Tkanu. Meuia. CocTtaB, CTpOCHUE, TTOTYyUYECHUE.
4. CpaBHEHHE CBOMCTB MbLJIa CO CBOMCTBAMHU CTUPAJIbHBIX ITOPOLIKOB.
Tema 10. Xumusi 1 kKocMeTHYECKHE cpPeAcTBA (6 YacoB)

Teopusa(24): Kocmetnueckue moromue cpeactsa. Kpemsi. IleHomoromue cpeacraa.
OnonackuBaTenu U KOHIULIMOHEPHI. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX, TaK U
CTapUHHBIX CPEJICTB TUTUEHBI; TPAMOTHBIN BBIOOP CPEACTB THTUCHBI, TTOJIE3HBIC COBETHI 110
YXOJy 3a KO>K€H, BOJIOCAMH U MOJOCThIO pTa. COCTaB U CBOMCTBA HEKOTOPBIX MPENAPATOB
TUTUCHUYECKOH, JIeueOHOM 1 IEKOPATUBHON KOCMETHUKH, TPAMOTHOE MX HCIIOIh30BaHNUE.
XUMUYECKHUE TPOLIECCHI, JIKAITUE B OCHOBE YX0/1a 3a BOJIOCAMU, UX 3aBUBKH, YKIAJKH,
OKpPACKH; MPaBUJIbHBIN YXO/I 32 BOJIOCAMH, FPAMOTHOE MCIOJb30BaHUE MPENapaToB s
OKPACKH U YKJIaJIKH BOJIOC, ODUEHTUPOBAHKUE B MX MHOT000pa3uu. /[e3010paHThl 1
O30HOBBIN «IIUT» IUIAHETHI. JlylIMCcThIe BelecTBa B mapGroMepuu, KOCMETUKH, MOKOIIUX
cpencrBax. Dpupneie macna. Cocra. CrnoxHbie 3¢upbl. CocTaB, CTpOCHHE, MOTYUYEHHUE.

[Ipaktuka(4y): 1. U3yueHue cocraBa IeKOPAaTUBHON KOCMETHUKH MO ITUKETKaM.
2. Onpenenenne pH - cpenbl B Mpulax U MIAMITYHSIX.
3. U3Bneuenue r3(hupHbIX Macen U3 pacTUTeNbHOTO Matepuana. [lepeunas msra, enoBoe
MacJio.
4. TlonyuyeHue CI0KHBIX 3(UPOB U3 OPTaHUYECKUX COCTMHEHUN. DTUIIMETaHAaT (3amnax
poma). U300y TmmaTanat (GpyKTOBBIN 3amax).
Tema 11. Xumus — xo3siiika nomamnei anreuku (124acoB)

Teopus (54): JlekapcTBeHHBIE TpenapaThl, UX BUIbI U Ha3HaueHue. Kaxaoe nexkapcTBo
— XUMHYECKUM peakTnB. MHororpanHeii oxa. Ilouemy Hox Hamo Aepkarb B IUIOTHO
3aKyNOPEHHOM CKISTHKE. «3€IEHKa» WM pacTBOp OpMILIMAHTOBOrO 3es€Horo. HeoObrunbie
CBOMCTBAa OOBIYHOM 3€NEHKU. AKTUBUPOBAHHBIM yroisib. JlekapcTBa OT MPOCTYABI.
Buramunsl CamonenpHble JiekapcTBa. ACIUPHH WK alETUIICAIUIIMIOBAs KUCIOTA U €ro
cBoiicTBa. UTo mose3Hee: acCUpUH WIM yricapuH, HypodeH mian udynpoden? Ilepekuch
Bojiopona u ruaponeput. CBoicTBa mepekucu Bojopoda. IlepmaHranar kamus,
MapraHilOBOKMUCIBIN  Kajdui, OH K€ — «MapraHijoBka». HeoObluHbIE CBOMCTBa
MapraHioBku. Kakyro OmacHOCTh MOXET MpEeACTaBlIATh MapraHuoBka. HyxHa nu B
JoMaiiHel anteuke OopHas kuciora. Crapbie JiekapcTBa, Kak C HUMH TOCTYIIHTb.
Bonpocel k cemunapam: 1. Ilepmanranar kamms. Uctopus otkpeiTus. dusnueckue




cBoricTBa. OKuHCIUTENbHBIE CBOMCTBA. lIpaBnMia XpaHeHMs IepMaHaraHarta Kaiaus. 2.
[IpumeHeHnue pacTBOpa NEepMaHraHara Kaiaus B ObITy, B MeaulnuHe. Mepsl nepBoi
IIOMOIIM TIPU OTPABJIIEHUM KOHLUEHTPUPOBAHHBIM DPACTBOPOM II€pMAHraHaTa Kajius. 3.
PactBop OpwinmantoBoro 3enenoro. Ilepokcua Bogopona, HUCTOPUST  OTKPBITHSL.
Ileprunpons. duszuyeckue, XUMUYECKUE CBOWCTBA. lIpuMmeHeHne B MeaULMHE:
KpOBOOCTaHAaBIIMBAIOLIEE U JIE3UHPULUPYIOIIEE CPEACTBO.

[IpakTuka (7 4): 1. [lonyuenue onodopma.
2. JleiicTBrE KUCIIOT Ha OPUJUTHAHTOBBIHN 3€JICHBIN.
3. IllesrouHOE paciIenIeHue JIEBOMULIETHHA.
4. KauecTBeHHas peaklys Ha IEPOKCU BOIOPOJA.
5. OnpeneneHne BUTAMUHOB B IperapaTax MOJMBUTAMUHOB.
Tema 12. Xumusi B MeaunuHe (32 yaca)

Teopus (204): IlepBbie marum xumun B wmeaunuHe. [lonstue o ¢dapmakoioruwu,
MaTpOXUMUH, xuMuorepanuu. [lapanensCc — OCHOBONOJIOKHUK MEIULIUHCKONM XUMHH.

Knapnuii T'anen — ¢dapmakosor. II. Dpaux — OCHOBONOJOXHHUK XUMHUOTEPAIHH.
[Ipodeccun: xummuk, OMOXUMUK, (papMaleBT, TaOOpPaHT.
JlexapcTBeHHBIE BEILIECTBA. Knaccudukanuu JIEKapCTBEHHBIX BEILIECTB:

dbapmakoniornyeckasi, xumuueckas. CpIpp€ 71 TOJY4YEHUS  HEOPTaHUYECKHX,
OpraHUYeCKUX JIEKAPCTBEHHBIX BellecTB. DOPMBI JIEKapCTBEHHBIX ITpenapaToB: TabJIETKH,
Ipaxxe, CB€YM, IMYJIbCUH, CYCIICH3UH, HACTONKH U JIp.

[paktuka(124): 1. O3nakomiieHue ¢ hopMamu JIeKapCTBEHHBIX MPETapaToB.
2. 3HaKOMCTBO ¢ 00pa3liaMH JIEKAPCTBEHHBIX CPEJICTB U OMBITHI C HUMH.
3. DKCKypcHsl B MEIITYHKT.
Camble npocThie U3 JEKapCTB
[lepmanranar kanus. Uctopus oTkpeiTusi. Dusnueckue cBoicTBa. OKUCIUTEIbHBIE
cBoiicTBa. [IpumeHeHnne pacTBOpOB MepMaHTaHaTa Kajaus B ObITy, B Menunune. [IpaBuna
XpaHeHHUs. Mepbl IepBOM MOMOIIM NMPU OTPABICHUUA KOHUECHTPUPOBAHHBIM PACTBOPOM
MepMaHraHaTa Kajusl.
ITepokcun Bomopona, ucrtopust OTKpbITHs. lleprugposb. @uznyeckue, XUMHYECKUE
cBoiicTBa. [IpuMeHeHrne B MeETUIIMHE: KPOBOOCTAHABJIMBAOIIEE WM JE3UHOUIIMPYIOIICE
CPEACTBO.
WNon: ucropust oTKpeITHS, CTpOeHUE, (PU3NUECKHUE U XMMUYECKUE CBOMCTBA, MPUMEHEHHE.
bopuast kuciora, OGOpHBIM CHHUPT, AHTUCENTHYECKass aKTUBHOCTh. DU3MOIOTHYECKUI
pacTBop.
JIsmuc. Hamateipasiii cniupT. ['excaruapar xmopuaa kanbims. [enraruapart cyibdara
LMHKA.
AKTHUBUPOBAHHBIN YTOJb.
[IpakTuka 1. [Ipuroroiienre pacTBopa XJ0puaa Kajablys ¢ 3aJJaHHOM MacCOBOM JI0M€EH.
2. «Xunkuit xameneon». PasnoxkeHue mnepokcuaa Boaopoaa. H202 — oxuciaurens,
BOCCTaHOBUTENb. PacTBOpeHHe wnoga B BOJe, B cnupre. Pacno3HaBaHuE HOAUIOB.
OO6ecuBeurBaHUE pacTBOpa MEPMaHraHaTa Kajaus aKTUBUPOBAHHBIM YTJIEM.

SAnoButeie BemecTBa Anbl. Knaccudukanus s10BUTHIX BEHIECTB. YTAapHBIA Tas3:
npu3HaKku oTpabiieHUs. OkazaHue nepBol momouniu. PtyTh. TOKCMYHOCTH MAapoOB PTYTH.
Comu pTyTH: KOJOMEINb, CyJeMa, NpPUMEHEHHE B MeauiuHe. Mpibik. CBUHEI.
Coenunenusi xpoma. TOKCMYHOCTh OpPraHMYECKUX pacTBoputeinieil. [IpaBuiia xpaneHus
SJ10B B OBITY. Mephl epBOM MOMOIIHU MTPH OTPABJICHUHU.




Xumusi W MeIWIUHA. bHOTeHHBIE »dleMeHTHI W uX coeauHeHuss OOmwmii 00630p
OMOJOTUYECKON PONM 3JIEMEHTOB-OpraHOTeHOB YTiepon. Bomopon. Kucmopoa. A3or.
Cepa. ®ocdop. buonormyeckas pojab HEKOTOPHIX HEMETALIOB, HE OTHOCSAIIUXCS K
opranoresam @top. Xuop. Bpom. HMon. Kpemunmii. CeneH. Buoiormdeckn BaKHbIC
HEOPraHU4eCKHUe coenHenuss HemeramuioB. Kucnopoa. O30H. Boga. MuHepanbHbIE BOJBI.
Ilepoxcun Bomopona. PepMEHTATHBHBIE CPEACTBA 3aIIUTHI OpraHu3Ma. CepoBOAOPOA.
Ammuak. [ukn wmoueBuHOOOpazoBaHusa. MoHookcua a3ota. HwuTparbl, HUTPUTHI.
VYrnekucneii  ra3.  Monookcua — yriaepoja.  bydepHbie  cuctemMbl  opraHu3Ma.
I'mapokapOonatnas Oydepnas cuctema. docdarnas OydepHas cuctema. MexaHU3M
OydepHoro naeiicTBus cucTeMbl. B3anMOCBSI3b KPYroBOPOTOB OHOT€HHBIX 3JIEMEHTOB.
buoneoprannueckass xumMus W MenunuHa HeopraHwdeckyro OHOXUMHUIO MOKHO
paccMaTpuBaTh KaK MNPHIOKEHHUE MPUHIUIOB KOOPAWHALMOHHOW XUMHUU METAJUIOB K
OuonornyeckuM mpobiemam. Meramuipl B OpraHm3Me ueloBeka buornormdeckas poib
«METaIIOB XU3HM» O01mmii 0030p ponu s-mMerauioB. Harpuit. Kanuii. Marnuii. Kaneuuid.
JlaHHBIE METaJUIbl PACCMATPHUBAIOTCS COTJIACHO IIJIaHA:

1. Conepxanue B 3eMHOM KOope. BakHeWne NpupogHbIe COCTUHEHUS.

2. Copepxanue U (pOpMbI CyIIECTBOBAHUS B JKMBBIX OpraHu3max. buosiornueckas poib.
3. [IpuMmeHeHre MeTailila U €ro COEIMHEHUN B MEIUIINHE.

4. TOKCUYHOCTH METaJlJIa U €r0 COSUHEHMUIA. )

O6mmit 0030p ponu d-meramnoB. XKenezo. Mapranen. KobGanst. Meas. [{uHKk.
MomubaeH.

JlaHHBIE METaJUIbl PACCMATPUBAOTCS COTJIACHO IJIaHa:

1 Conepxanue B 3eMHOM KOpe.

2. Baxueiiine npupogHble COCTUHEHUS.

3. Conepxanrie u GOPMBI CYIIIECTBOBAHUS B KUBBIX OpraHu3mMax. buomorunueckas posb.

4. IlpumeHeHre MeTalia U €ro COeIMHEHUN B MEIUIUHE.

@U3HOJIOTUYECKAss U IMATOJOTHYECKAsl POJb HEKOTOPBIX JJIEMEHTOB B OpPraHU3ME. S-
OnemenThl. d-OnemenTsl. KoMriekcHble (KOOpAMHALMOHHBIE) COEIMHEHMS Pa3IMYHBIX
AJIEMEHTOB B OpraHU3Me. OJEMEHThI, OOJIE3HH, JIEKapCTBAa. BHONOrMYECKHM aKTHUBHBIE
MOJIEKYJIBL.

Bonma. AMuHOKuCIOTBHL. AckopOuHOBas kuciaoTa. OpTOMOJEKyJsipHAs MEIUIIMHA.
buosiornyeckn akTWBHBIE OJUTOMEPBHI buonornueckas posib HEKOTOPBIX METAIIOB, HE
OTHOCSIIIMXCS K «MeTajiiaM xKu3Hu». Amomunnii. Cepeopo. bapuii. PTyTh. CBuHEIL.

[Ipaktuka.  Temamuueckas uKmMopuHa « Xumus u MeOUYUHA Y.

duznueckas XUMHS U MEJIULIMHA.
®duznosor — 3To GU3NKOXUMHUK, UMEIOIIUHI JEII0 ¢ SBJICHUSMH )KUBOTO opranu3mMa. .M.
CeuenoB JXuBbie OpraHU3Mbl MOTYT CYIIECTBOBATH JIMIIIH OJarofaps UX 3aMedaTeIbHOM
CIIOCOOHOCTH KUHETUYECKH KOHTPOJIUPOBATh XUMHUECKHUE PEAKITUN ¥ TEM CaMbIM
MOJIABJISITh CTPEMIIEHHE K JOCTHKEHUIO TEPMOAMHAMUYECKUX paBHOBecuil. 1.B. bepe3nn
Xumudeckasi TEpMOJAMHAMUKA U )KUBbIE OpraHu3Mbl TepMoHAMUKA U OPTaHU3MBI.
Xumudeckasi 1 OMOXUMHUYECKasi KHHETHKA U KaTanu3. @epMeHThl — OMOJIOTHYECKUE
KaTaau3aTopbl. 3HAUEHHE PACTBOPOB ISl OMOJIOTUU U MEAUIIMHBL. KHCIIOTHO-1LIET0YHOE
paBHOBecue U Oy(epHbIe CUCTEMBbI Oprann3Ma. AMUHOKUCIIOTHbBIE Oy(hepHbIE CHCTEMBI.
benkoBbie OydepHbie cuctembl. I3MeHEeHNE KUCTOTHO-LIEIOYHOTO PAaBHOBECHSI TPU
Pa3IMYHBIX 3a00JICBaHUSIX.

MeanuuHCKHUEe MAaTEePUAJIbI



Heoprannueckne wmemuuuHckue Marepuanbl. Meramisl. YTIEpOIHBIE MATEPHUAIIBL.
MexaHu3Mbl B3aUMOJIEUCTBUS MEJUIMHCKUX MAaT€pUaioB ¢ OMOJIOrHYECKUMU CUCTEMAMH.
B3anmonenicTBus: maTepuan — KpoBb, MaTepuail — TKaHb, MaTepUAIl — KJIIETKA, MATEPHAIT —
OMONOIMMEPBHI.

HckyccTBeHHBIE OpraHBbl. Arnmaparsl «HUCKYCCTBEHHOE CEPALIE-JIETKOEY,
«UCKYCCTBEHHAs MOYKa». MICKyCCTBEHHOE Ceple YENOBEKA C aBTOHOMHBIM HUCTOYHUKOM
MUTaHUA.

Bonpocsl kK cemuHapaM: 1. Mom: MCTOpHS OTKPBITHS, CTpOCHHe, (U3MUECKHE H
XUMHYECKUE CBOKCTBA, IPUMEHEHHE.

2. bopHas kuciota, OOpHBINA CIUPT, AHTUCENITUYECKAS] AKTUBHOCTD.

3.®usnonoruyeckuii pactBop. Jlsmuc. HamatslpHbiil ciupr.

4. ®ypauunuH. AKTUBUPOBAHHBIM yrojib. ['OpUMYHUKH, IAcThipu. VX NpuUMeEHEHUE,
CBOICTBA, CIIOCOOBI XPAHCHHSI.

5. Acniupus. [Ipumenenue, papmMakosIoruueckoe JeHCTBUE Ha OPTaHU3M.

6. AHTHOMOTHKY, KIaccupukanus. J{ucOakTpuos.

/.ApoMaThuecKue Maclia U Ux JeUCTBUE HA OpraHu3M. ApomaTteparnusi.

8. AcniupuH, pU3NYECKHe CBOWCTBA, UCTOPHS MOJTYyUEHHUS.

9. AHTUOMOTHKHU, UCTOPHUS OTKPBITHS.

10. Knaccudukanus sJ0BUTHIX BELIECTB.

11. Yrapnsiii ra3: npuzHaku orpasieHus. Oka3zaHue NEPBOU MOMOIIN.

12. PtyTth. TokcuunocTs mapoB pTyTu. Conu pTyTH: KaJIOMENb, CyJieMa, IPUMEHEHUE B
meauuuHe. Mpimbsk. Cunen. CoelMHEHUs XpoMma.

IIpakTtuka 1. MccnenoBanue JIeKapCTBEHHBIX MTPENAPATOB.

2. lenoBas urpa «Cnacure 607bHOrO». /lenoBas urpa compoBOXKIaeTcs MPOBEICHUEM
Ka4eCTBEHHOI'0 aHaJIM3a pAacTBOPA KOHKPETHOIO BEIIECTBA XWMHMUYECKHMHM METOAAMU.
(BemecTtBa: THOCynh(haT HaATpHs, HOBOKAWH, JAaKTaT Kajbllus, D-TIIOK03a, MEIHBIN
KyIopoc, OpomMu Kanus, cyiab(haT MarHus).

3. UccnenoBanne TOKCMYHOCTU OBITOBBIX BemiecTB. OCTOpPOKHO, nulieBble 100aBku! Mx
JEWCTBHE HA OPTaHU3M.

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

5. Konkypc (koiM4ecTBEHHBIN) YUCIa pelIeHHbIX 3a/a4. CocTaBieHue COOPHUKOB 3aja4
ydamuxcsi mo teme (¢ pemeHusmu). CocTaBieHHE TBOPYECKUX PACUETHBIX 3a7ad IO
Pa3JIMYHBIM TEMaM.

Tema 13. BoinosiHenune npoekToB (7 4acoB)

Teopus (249): Ilonstue npoekrta. TUNbl MPOEKTOB, OCHOBHBIE 3Talbl BHITOJIHEHUS
npoekTta. Kpurepun oneHMBaHMS BBIIOJHEHHS W 3alIUThI NpoekToB. Co3/1aHne mpoeKTa
OCYIIECTBIISIETCS MO cleAyromuM dTanam: — OmnpeaeneHue npoodaeMbl; — AKTyanu3amus
teM; — BriOop oO0bekTa uzyuenus; — [locranoBka uenu u 3agay; — [logbop marepuana; —
Beibop wmetonmoB wuccnenmoBanus; — IlpoBeiaeHME SKCIEPUMEHTAIBHONW palbOTh, —
Odopmiienne padboThl; — 3alUTa MPOEKTA, MPEACTABICHUE PE3YJIHTATOB.

[Ipaktuka(54): BpinogHeHWE MPOEKTOB €  HMCHOJb30BAaHUEM  KOMIBIOTEPHBIX
TEXHOJIOTUH. 3aluTa TPOEKTOB.




IINTAHUPYEMBIE PE3YJIBTATDBI
JIuunocmnuoie pezynomamai:

cOpPMUPOBAHHOCTh ~MOTHUBALIMA K OOYYCHHIO U
LEJICHANTPABIICHHOM MMO3HABATEIBbHON 1€ TEbHOCTH;

TOTOBHOCTh U CIIOCOOHOCTH K CaM000pa30BaHUIo;

CIIOCOOHOCTh K CaMOCTOSTEIbHOM, MCCIe0BaTENbCKOM, HHPOPMALIMOHHO-
MO03HABATENIbHOM, AHAIUTUYECKON JeSTEIHHOCTH;

c()OPMUPOBAHHOCTb HABBIKOB  COTPYJHHUYECTBA CO CBEPCTHUKAMU
Y B3POCIIBIMU.

Memanpeomemmnule pe3ynomamol:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN O B3aMMOCBSA3UM U B3aUMOJCHCTBUU
€CTECTBCHHBIX HAYK;

chOpPMHPOBAHHOCTh YMEHHH CaMOCTOSATEIBHO OIpEAeNATh LEeNu U
COCTaBJSITh IUJIAHBI JICSITEIBHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh U
KOPPEKTUPOBATH ACSATEIbHOCTD;

BIIAJICHUE HaBbIKAMH TIOJYYEHUs HE0OXOoauMol uHOpMaIMK, YMEHUE
KPpUTUYECKA €€ OILICHWBaTh W 00palaThiBaTh, YCIICNIHAS OpHUEHTAIUS B
Pa3IMYHBIX UICTOUYHHUKAX UH(OpMALINH;

YMEHHE HUCIIO0JIb30BaTh Cpe/cTBa MH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH;

YMEHHE aHaJM3UpOBaTh, OLCHHWBAaTh, IMPOBEPATh Ha JOCTOBEPHOCTH
1n006001IaTh HAYYHYIO HHPOPMAIIHIO;

BJIaJICHUE HaBBIKAMU T[IO3HABATEJIbHOW pedJeKCuu U MNpe3eHTAINU
PEe3yIbTaTOBCOOCTBEHHBIX HCCIICIOBAHUH.

Ilpeomemmnsvie pe3ynvmamepl. TOCIE 3aBEpIICHUS OOyUYEHHUS IO TMPOTpamMme
oOyyaroriuecs: OyayT 3HaTh:

— COCTaB, CBOMCTBA, 00JIACTH MPUMEHEHUS HauboJiee pacpoCTpaHEHHBIX BEIIECTB U
MaTepuaJioB M YMETh MPUMEHITh HUX IO Ha3HAYEHUIO, COOo/Nast TpaBHIIa
6e30macHOro o0palieHus ¢ HUMH,

— POJIb XUMHUYECKUX JIIEMEHTOB M UX COSIMHEHUN B KU3HEACITEIbHOCTH OpPraHU3Ma;
— BaKHEHIINe XUMUYECKUE TIPEBPAIICHHUS, JISKaIHe B OCHOBE METa00IM3Ma;

— HEKOTOpbIE HEOPTaHUYECKUE U OPTaHUYECKUE BEIIeCTBa, IPUMEHSIEMbIC B
MEIHIIHHE.

[Tocne 3aBepiieHust 00yueHus 1Mo mporpaMme ooydaromuecst OyAyT yMETh:

— COCTaBIISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B IMIPUPOJIE,
00OCHOBBIBATh POJIb KAKIOTO B COXPAaHCHHUH MTPUPOJTHOTO PABHOBECHS,
aHAJIM3UPOBATh MPUYHUHBI M TTOCIIEJCTBHUS €T0 HAPYIICHUS;

— MIPOBOJANTH XMMHYECKHIA SKCIIEPUMEHT M0 0OHAPYKEHUIO KATHOHOB U aHUOHOB B
pacTBopax;

—co0JII01aTh MpaBuiia 6€30MaCHOCTH MPU OOPAIICHUH C JIEKAPCTBEHHBIMU
BEIICCTBAMH U CPEJICTBAMHU OBITOBOW XHMHUU;

—COCTAaBIIATh OTYET O MPOAECIAHHOM SKCIIEPUMEHTE;

—MPUMEHSTH BEIECTBA N0 HA3HAYCHUIO;



—pelaTh 3aJa4M Pa3IUIHON CTENEHN CI0KHOCTH: KAK TUIIOBBIE, TAK U KOMILJIEKCHBIE;
—pa3BUBaTh COOCTBEHHYIO0 MHULIMATUBY U 03HABATEIbHYI0 AKTUBHOCTH IIPH
pELICHUH Pa3JInYHBIX BOIIPOCOB U MPOOJIEM B XUMHH.

PA3JEJ 2. OPTAHU3AIIMOHHO - IIEJATOI'MYECKHME YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

KAJIEHJAPHBIN YUEBHBIN IT'PA®UK

No
wn OCHOBHBIC XapaKTEPUCTUKHA 00pa30BaATEILHOTO MpoIiecca
1. | KonmuaecTBO yueOHBIX HEICIIb 34
2. B IIEPBOM MOJYTOAUU 16
3. BO BTOPOM IOJIYT'OJIUH 18
Hauaio yueOHOTrO roga (Iuranupyemast jara Hayajia
4. )Y ma( pyemad i 06.09.2021
3aHSITHI)
Oxonuyanue vyyeOHOro roma (mIaHupyemas gara
5, yHeoH ma Py . 28.05.2022
OKOHYAHHUS 3aHSATHH)
5 KoandecTBO y4eOHBIX YacOB Ha OJIHOTO yYalIerocs B 4
" | HeIeIro
2 KomnuecTBo yueOHBIX YaCOB Ha OJHOTO yYaIlerocs B 144
" | roxg
8. | ®opma opranuzaiuy 00pa3oBaTeILHOrO Mpolecca OYHO
YCJIOBUSA PEAIU3ALIMUA ITPOT'PAMMBI
Mamepuanvno-mexnuueckoe obecneuenue npozpammol
OpraHu3aImoHHbIC yCIJIOBHSI, [I03BOJISAOLIIE peann3oBaTh coJiepKaHue

JOTIOJTHUTEIIBHOW 00pa30BaTeIbHONH TIPOrpaMMbl «XUMHUS B JKU3HU YEIIOBEKA»
MPEANoaraloT HAIUYMe: - TOMEIICHHs], YKOMIIEKTOBAHHOTO CTaHIAPTHBIM YYEOHBIM
o0opyIoBaHUEM U MEOENbIO (TOCKa, MapThl, CTYJbS, MKa(bl, dJIEKTpooOecneueHune,
BBITSDKHOW IKad), paKOBHHA C XOJOJHOW BOJIONIPOBOJAHOM BOJOM). - HEOOXOIUMBIX
JUISE  DKCIIEPUMEHTOB  OOOpYJOBaHWS W  PEAKTUBOB. -  MYJbTUMEIUWHOTO
o0opynoBaHusi (KOMIMBIOTEp, HOYTOYK, MPOEKTOP, (IAMIKAPTHI, dKpaH, CpPeACTBa
TEJICKOMMYHUKAIMA  (JIOKaJbHBIC IIKOJBHBIE CETH, BBIXOJA B  HWHTEPHET).
JumakTudeckoe OOECIeUYeHHE TMPEAroiaracT HaluYhe TEKCTOB Pa3HOYPOBHEBBIX
3aJlaHAN, TEMATHYECKUX TECTOB IO KaXJAOMYy pas3iely TEeMbl, WHCTPYKIUH IS
BBITIOJIHCHUST TMPAKTHYECKUX padoT, TaOnuIbpl XuMUYeckux odnemeHTtoB J[.U.
MenieneeBa, TabIUIIBI PACTBOPUMOCTH OCHOBAHUM, KUCIIOT, COJIEH.

Y4eOHO-MeTOAUYECKOE O0ecTevyeHHe MPOrpaMMbl

MCTOJII/IKa O6y‘{€HI/I$I o IporpaMme «XHUMHUSI B KM3HH 4YEJIOBEKa» COCTOUT U3
COYCTAHHA JICKOUMOHHOI'O HM3JIOKCHUA TCOPCTUUYCCKOIO Marcpualia € HarJs1IHbIM
IIOKAa30M HWJUIIOCTPUPYIOIICTO MaTCpHala U IIPHUCMOB PCIICHUA ITPAKTUYCCKUX 3a/1a4.



OOyuaromuecss 3aKpeIuIIOT — TOJYyYEHHBIE 3HAHUS IYTEM CaMOCTOSTEIHLHOTO
BBITIOJTHEHUS MPAKTUYECKUX padoT. [l pa3BUTHUS TBOPUYECKOIO XMMHUYECKOTO
MBIIIJICHUS! U1 HABBIKOB AHAIIMTUYECKOMN JESTEIbHOCTH MENArOT MPOBOJIUT CEMUHAPBI,
3aHATUA [0 MPE3CHTAIIMU TBOPUYECKUX M MPAKTUUYECKUX PabOT, MO3TOBBIC LITYPMBI,
MHTEJUICKTYaJIbHbIE UTPBI.

Hupopmayuonnoe odecneuenue

CHPaBOYHMKH, YU€OHBIE IIIaKaThl, JOMOJHUTENbHAS JUTEpaTypa M0 XUMHUH,
pa3gaTovyHbIi MaTepual, No100pKa KOMIBIOTEPHBIX NIPE3EHTALNHN U
BUJIEOMATEPUAJIOB

Kaopoeoe obecneuenue
1.Yuumens 6uonozuu Mapxosa JIwooes Henampeen . B1980 rony 3akoHuniia
benropoackuii rocy1apCTBEHHBIN NMEAArOTHYECKUN HHCTUTYT IO CHEUAATBHOCTH
y4uTedh OWOJOTUM W XWMHUHU, MPUCBOCHA KBAIU(UKAIUA YUYHUTEIh XUMUHU U
ouosioruu
2. Cmaync 42 200a. Kamezopus evicuian
3. Ileoazoz /10

®OPMBI ATTECTAIMUU U ONEHOYHBIE MATEPHUAJIbI

q)OpMLI IMPOBECACHUS aTTeCTAllMU: OIIPOC, TCCTUPOBAHHC, AHKCTHUPOBAHMHC,
KOHTPOJIBHOC 3a1aHUC, IICAAIOTNYCCKOC Ha6J'II-0I[CHI/I€.

Jlist oTcnexuBaHUs Pe3yJbTATUBHOCTH 00pa30BaTEIBLHOTO IMpollecca Mo Mporpamme
«XUMHUSL B KU3HM YEJIOBEKa» HCHOJB3YIOTCS CIEAYIOIIUE BUIBI KOHTPOJIS: -
MpEBAPUTEIbHBIA KOHTPOJIb (IIPOBEpPKA 3HAHUM YYalIMXCS HA HAYAJIbHOM 3Tare
OCBOEHHUS MPOrpaMMbl) — BXOJHOE TECTUPOBAHUE; - TEKYIIUH KOHTPOJb (B TEUCHHE
BCEr0 CpOKa pealiu3allid MPOTPaMMbl); - UTOTOBBIM KOHTPOJb (3aKIHOYUTEIbHAS
MpOBEpKa 3HAHUM, YMEHU, HABBIKOB IO UTOTaM peanu3auuu [Iporpammer).

@DopMBI aTTECTAIMH: - CAMOCTOSITENIbHAS padoTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

- y4acTHhe B TBOPUYECKUX KOHKYypCax U MPEeJAMETHON OJIMMITHAJIE 110 XUMHH;
- MPE3EHTALUS U 3alUTa MPOEKTA.

Texymmit koHTponb: @opMaMu KOHTPOJSI YCBOGHHUS Y4eOHOro MmaTepuana
MPOTPaMMBbl  SIBIISIFOTCSI OTYETHI IO MPAKTHUYECKUM paboTaM, TBOpYECKHUE PaOOTHI,
BBICTYIUICHUS HA CEMHHApax, CO3/IaHue Mpe3eHTaluu 1o Teme u T. 1. OOyyaroniuecs
BBINOJIHSIIOT 33/1aHUsl B WHAMBUAYAJIbHOM TEMIIE, COTPyAHWYAs C I[E€IaroroMm.
BrinonHeHne MpoOEKTOB CO34a€T CUTYALNIO, TO3BOJISIONIYIO PEAIN30BaTh TBOPUYECKHUE
CHJIBI, 00ECTICYUTh BBIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHWS, CBOETO
CTWJSL JIeATENIbHOCTH. BKitoueHne oOydYarolmuxcs B PEaJbHYI0 TBOPUYECKYIO



NESTENbHOCTh, MPUBJICKAIOU[YI0 HOBHU3HOM M HEOOBIYHOCTBIO SIBIISIETCSI CTUMYJIOM
pa3BUTHUS INO3HABATEIILHOTO HMHTepeca. OJHOBPEMEHHO Pa3BHUBAIOTCS CIIOCOOHOCTH
BBISIBJIAATH MPOOJEMBI M pa3peliarb BO3HUKAIOIIME NMpoTHUBOpeuus. I1lo okoHuaHuu
Ka)XJI0M TE€MBbI ITPOBOAMUTCS UTOTOBOE 3aHATHE B BUJIE TEMATUYECKOTO TECTUPOBAHUS.
Nrorosas arrectanus npeaycMaTpUBaeT BbIIOJHEHUE HHANBUYAIbHOTO ITPOEKTA.

Cucrema OTCJIe;KHUBAHUS H OH€HMBaHMA PpPeE3yJdbTaTOB oﬁyqunﬂ I[eTeﬁ

JAHHOM Nporpamme.

[Ipouiecc 00yueHus nmpeaycMaTpuBaeT CiAeAyOIIUe BUIbI KOHTPOJIS:

Bpemsi npoBeaeHus

\ eab npoBeaeHus

\ DopMbI KOHTPOJIS

BxoaHO#1 KOHTPOJIb

B nauaine yue6HOTO roma

Onpenenenue YPOBHS
pa3BUTHS JETEH, 150:4
TBOPUYECKHUX CIIOCOOHOCTEN

Tect

Texymui KOHTPOJIb

B TEYCHUE BCET0
y4eOHOro rojia

Onpenenenue CTETICHU
YCBOCHHUSI  O0y4YarOIIMMHUCS
y4eOHOTro Marepuarna.

Onpenenenne  rOTOBHOCTH
JIETeN K BOCIIPUSATHUIO HOBOTO
Marepuaia. [ToBbiIeHUE
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTH JIETEU
B OOy4eHHH. [Toxbop

HauoOoJee 3¢ (HEKTUBHBIX
METOJIOB u CpENCTB
00yueHus.

nmpakTudeckas —pabora;
co0ecenoBaHue;
BUKTOpPWHA, 3a4eT IO
3aa4am

HNToroBbiii KOHTPOJIb

B koHue yuebHOro rona
110 OKOHYaHUHU 00y4YEHUS
0 MporpaMme

Omnpenenenve  U3MEHEHUS
YPOBHSI pa3BUTHUS JETEH, UX
TBOPYECKUX CIIOCOOHOCTEM.
Onpenenenue pe3yJsbTaToOB
o0yuenus. OpueHTUPOBAHKE
yyalluXxcsi Ha JaJbHEHUIIEe

(B TOM quCIIe
CaMOCTOSITEIILHOE)
oOy4eHwue. [Tonyuenue
CBCJICHUU TS
COBEPIIICHCTBOBAHHUS
00111€00pa3oBaTEILHOM

nporpaMmMbl ¥ METOJOB
00yueHusl.

3ammura IIPOEKTHO-
HCCIIEN0BATEIbCKOU
paboThI

METOINYECKHUE MATEPHUAJIBI




OCcoOEHHOCTBIO OpraHu3aly 00pa3zoBaTENbHOIO  MPOLECCa SIBISETCS OYHOE
oOy4JeHwue.

OcHOBHBIMM (opMaMH padOTBl Ha 3aHATUU SIBISAIOTCS KOJUIEKTHBHBIE
OOCYXXIEHHs, TUCKYCCHHM, OKCKYPCHH, IpakTH4YeCKHue  paboThl, HCCIEAOBaHNUE,
HaOroIcHNE, paboTa ¢ HAyYHOU JIUTEPATypPOH.

OcCHOBHBIE METO/IbI OPraHU3aIMU Y4eOHO-BOCIIUTATEIBLHOTO IIpoLIecca:
CrnoBecHbIl METOA - pacckas, Oecena, 00CyKIECHUE;

MeTo HarIsIAHOCTH - HATsAHbIE TOcOOUs, (OTO- U BUJIEOMATEPHAIIBI.
[IpakTrueckuii MeTo — HaOMIOAEHUE, MPAKTUYECKUE paOOThI, IKCKYPCUUH.
OOBICHUTENBHO-UITIOCTPATUBHBIN - COOOIIEHHE TOTOBOM MH(MOpMAIUH.
YacTUYHO-TIOUCKOBBIN METO/ - BBINOJIHEHUE MTPAKTUUYECKUX PadoT.

B mpouecce o0yueHus npeaycMaTpUBarOTCSl TEOPETUYECKUE U MPAKTUUYECKHE
3aHATUA. TeopeTnueckas 4acTb OOBIYHO 3aHMMAaeT He Oosiee 45 MUHYT OT 3aHATUSA U
4acTO UAET NapajuIesIbHO C BBIIIOJHEHUEM ITPAKTUYECKOTO 3a/1aHHS.

Cmpykmypa 3aHAmMuil COCMOum U3 HeCKoJIbKUX IManog:

1. Opranuzanus Hayasna 3aHATUS (aKTyanu3alus 3HaHU)

2. IloctanoBKa 1enH U 33724 3aHsATUs (MOTHUBAIU)

3. TeopeTnueckas 4acTh (0O3HAKOMJICHHE C HOBBIM MaTepraIoM)
4. IlpakTrueckas 4acTh (IEPBUYHOE 3aKPEIICHUE HABBIKOB)

5. IIpoBepka nepBUYHOTO YCBOCHUS 3HAHUI

6. Pednexcus

7. PexoMeHauu JJ1si CaMOCTOSITEIbHOM pabOTHI.

Ha 3ansatusix npuMeHst0TCs UAaKTUUYECKUE MaTepUAaIbI:

® UAAKTUYECKHUE MOCOOMS (KapTOYKH, Pa3JaTOYHbIN MaTepuas, BOTPOCHI
IUISl YCTHOTO M TUCbMEHHOTO OMPOCa, MPAKTUYECKHUE 3a/JaHUs );

® BHCO3AIINCH, BUJECO YPOKHU;

® [pE3CHTAlIUH.
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