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IosicHUTENLHAA 3aNNCKA

JononuutenbHas 001eoOpa3oBaTesibHasi  oOllepa3BUBalolas IMporpamma (Jasiee
JOOII) «XuMu4ecKkuit IKCIEPUMEHT» UMEET €CTECTBEHHOHAYYHYIO HAIIPABICHHOCTb.
JHOOII «Xumudeckuid S3KCIIEpUMEHT» pa3paboTaHa Ha OCHOBE CIIEIYIOUIUX HOPMATHUBHO-
npaBoOBBIX JOKyMeHTOB: @enepanpubiii 3akoH «0O0 obpa3zoBanun B Poccuiickoii
@Oeneparm» ot 29.12.2012  No273-03, Konmenuust pa3BUTHS JOMOJHUTEIHLHOTO
oOpaszoBaHus neteil (yTBepxkieHa pacnopsbkenueM [lpaButensctBa PO ot 04.09.2014
Nel726-p), Can-Ilun K yCTpPOICTBY, COJEpXKAHUIO U OpPraHU3alUU ACATEILHOCTU
00pa3oBaTeNbHbIX OpraHU3alWil JTONOJIHUTEIBLHOTO 00pa3oBaHUs JeTed (yTBEPKAECHO
MIOCTAHOBJIEHUEM [ JIaBHOTO rOCyJapCTBEHHOro caHuTapHoro Bpadya PP ot 04.07.2014
Ne41), Tlopsimoxk opraHu3andyd U OCYIIECTBJICHHS 00pa30BATENbHON JEATEIBHOCTU I10
JIOTIOJTHUTENIbHBIM ~ 00111€00pa3oBaTeibHbIM  MporpamMMaM  (YTBEPXKIEH  IPUKA30M
MunucrepctBa oOpa3zoBanus W Hayku PD or 29.08.2013 Nel008), Meronuueckue
PEKOMEHIallMU 0 TMPOEKTUPOBAHUIO JOMOJIHUTENbHBIX O0IIEpa3BUBAIOIINX MPOTpaMM
(Bkmtowast pasHoypoBHeBble TmporpaMmsbl) (IIpunoxenne k mnucemy [lemapramenta
rOCy/1lapCTBEHHON MOJMTUKH B cepe BOCIUTAHUS JleTell U MoJjonexu MuHucTepcTBa
oOpazoBanus u Hayku PO ot 18.11.2015 Ne(9-3242.

JononHuTenbHas obmeoopa3zoBaTeabHas oOmEepa3BUBatonias nporpamMma  « XUMHAYECKHUM
AKCIIEPUMEHT»  OpPUEHTHPOBAaHA  HA  PA3BUTHE  IIO3HABATEJbHOW  AaKTUBHOCTH,
CaMOCTOSTENIbHOCTH, JI0003HATEIbHOCTH, Ha JONOJIHEHUE M YriayOJeHue IIKOJIbHOU
porpaMmMbl 1O XHUMHH, (POPMHUPOBAHUIO HHTEpPECa K HAy4YHO-HCCIEIOBATEIbCKOM
NEeATETBHOCTH.
HoBu3Ha [0MOJHUTENBLHOH 001HI€00pa30BaTEJIbHOM MNPOrpaMMbl  «XUMHYECKUN
DKCIIEPUMEHT» 3aKJII0YaeTCsl B TOM, YTO KPOME OIPENEIEHHBIX 3HAHUU M YMEHUU
yJanirecst IpoBOJAT OOJIBIIYIO U HAIIPaBJIEHHYIO pab0Ty MO0 HAKOIUICHUIO U PACIIMPEHUIO
3HAaHWM O NMPUMEHECHUM XMMHYECKUX BEUIECTB B IMOBCEIHEBHOW XWU3HU. B mporpamme
KpOME TpaJULMOHHBIX METOJOB M (OpM OpraHu3alUd 3aHATUH, HUCHOJIb3YIOTCS
nH(OPMAITMOHHO-KOMMYHUKaThBHBIE  TexHosoruu. [Ipumenenne UWKT mnosBomsier
3HAUUTEIBHO PACIIUPUTh BO3MOXKHOCTH MpPEAbSIBICHUS y4yeOHOM HMHpOpMaLNH,
MO3BOJISIET YCUIIMTh MOTHUBALIMIO O0YYarOIIUXCS.
AKTYaJIbHOCTHh NPOrpaMMmbl. XHMHS - 3TO HayKa O BEIIECTBaX, MX CBOWCTBaX W
npeBpameHusx. Poiab XuMuM B JKM3HM — YeJlOBEKa OrpoMHa. XHUMHYECKas
MPOMBIIUIEHHOCTh B HACTOSIIIEE BpeMs pa3BUBAETCS Topas3go ObicTpee, 4yem Jrodas
apyras, U B HauOOJIbIIEH CTENEHU OMNpEeAeNiieT HAy4YHO - TEXHUYECKHH Iporpecc.
CoBpeMEHHOMY YEJIOBEKY MPOCTO HEOOXOJMMO 3HaTh W MPABUIBHO HCIOJIb30BATh
JOCTHXKEHUSI COBPEMEHHON XUMHH U T€X BEUIECTB, KOTOPBIE UCTIOIB3YIOTCS B OBITY.
3HaHUs, TOJydaeMble B IIKOJE MO XHWMHH, BO3MOXKHO M HEO0OXOJAMMO TI'PaMOTHO
OPUMEHATh U B MOBCEAHEBHOM *u3HU. [l03HaBas OCHOBOMOJArarOUIME 3aKOHBI XMMUU,
oOy4Jaroniyecs: 3HaKOMATCSI ¢ COCTABOM M CBOMCTBAMU Pa3JIMYHBIX XMMHUYECKUX BEILECTB,
KaK €CTECTBEHHBIM 0Opa30oM MPHUCYTCTBYIOIIME B YEJIOBEYECKOM OpPraHU3Me, TaK U Mpu
HE3aBUCUMOM BHEIIHEM Bo3JeHcTBUU. [IIKOTBHUKM y3HAIOT, KaK UMEHHO 3THU BEUIECTBA
BJIMSIIOT Ha MPOLIECCHl KU3HEAEATEIbHOCTH OpPraHu3Ma U Ha caMmy HU3Hb Y€JIOBEKa - YTO
MOJIE3HO U B KAKUX KOJIMYECTBAX, & YTO MOXKET OKa3bIBATh OTPULIATEIILHOE BIUSHUE.

JononHuTenbHas o0pa3oBaTesbHAs O00IlIepa3BUBaIONIas NporpamMma «XHUMHUYECKHM

HKCIIEPUMEHT» 3HAKOMUT OOy4alolIUMXCsl C KOMIUIEKCHBIMH MpobOjieMaMu M 3ajadyaMu,



TpeOyIOIIMMH CHHTE3a 3HAaHUN TO psAny mnpeaMeToB ((du3uka, OMONOTHS, 3KOJIOTHS,
reorpadus, uCTopus).

DKOJIOTUYECKHI acCIeKT: aHajdu3 M3MEHEHHWH B OKpYXKAIOUIEH cpeAe W OpraHu3anus
CBOETO BIIMSHUS HA CUTYaIHI0, pOPMUPOBAHKE OEPEKHOTO OTHOIICHHUS K IPUPOJIE.

Ou3nvecknii acnekT: nu3ydeHne (U3NYECKUX CBOMCTB BEUIECTB, (U3MUECKUE METOJbI
aHanu3a BelecTsa. McTopuyeckuil aCeKT: UCTOPUYECKHUE CBEICHHSI O BIMSHUNA XUMUU Ha
KU3Hb YEJIOBEKA.

bronornueckuii acCeKkT: U3y4eHNE XUMUYECKOTO COCTaBa OOBEKTOB JKUBOM MPUPO/IBI.

Wupopmatuka — mnouck uHpopmanuu B HMHTepHeTe, co3maHue u odopmiieHue
Npe3eHTalnl, paboTa B TEKCTOBBIX U TAOJIMYHBIX peAaKTOpax.

Conepxanue IIporpaMMbl 3HAKOMHUT OOYYarOLIUXCS C XapaKTEPUCTUKOW BEIIECTB,
OKpY>KaIOIIUX HAc B OBITY: BOJA, IOBAPEHHAS COJIb, C BELLIECTBAMH, U3 KOTOPBIX CEIaHBI
[OCy/a, CIMYKM, KapaHJamu, Oymara, CTPOMTENbHBbIE MaTepualbl, aBTOMOOWIIbHAs
TEXHUKa, JiekapcTBa. Takue Tembl Kak: «Bomna», «lloBapeHHas cosb», «CHOUUKW»,
«bymara» 1aroT BO3MOKHOCTb aKTyaJIU3allMM SKOJIOTMYECKUX 3HAaHUM 00yJaromuxcsl.

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

[IpoektHble pPabOTHI, TeMaTHKa KOTOPBIX npuBoguTcs B IIporpamme, mo3BosAT
chopMUpOBaTh y 00YyYarOIIMXCSd YMEHHME CaMOCTOSTENbHO NPUOOpETaTb U MPUMEHSThH
3HaHUS, a TAKKE Pa3BUBAIOT UX TBOPUYECKUE CTIOCOOHOCTH.

AxrtyanbHOCTh IIporpaMmel 00ycioBieHa TeM, YTO B Y4EOHOM IUIaHE IO MPEAMETY
«X¥UMH» OTBEJICHO Bcero 2 yaca B Heaelmo B 8 1 9 kimaccax u 1 gac B 10 m 11 kimaccax,
4YTO JAaeT BO3MOXHOCTh CHOPMHUPOBATH y OOYYarOIIMXCS TOJBKO 0a30Bble 3HAHHUA IO
npeamety. B Toxke Bpems Bo3pacT 13-16 neT sBisieTcst BaXHBIM [ TPO(HECCUOHATIBHOTO
camoonpeeneHus odydaromuxcs. Bo3MOXKHO, YTO MPOCHYBIIMWCA MHTEPEC K XUMHH
MOJKET BIIMATH Ha BHIOOP Oyyiiei nmpogeccuu.

[Iporpamma HampaBiieHa Ha JMYHOCTHO-OPUEHTUPOBAHHOE oOyueHue. Posb memarora
COCTOUT B TOM, YTOOBI CO3/IaTh KaXKIOMy OOydYarolemycsl BCE YCJIOBHUs, NJisi Hanbosee
MOJIHOTO PACKPBITHS U peanu3anuu ero crnocodHocteil. Co3marh Takve CUTYalMH C
HCIIOJIb30BAaHUEM PA3JIMYHBIX METOJO0B OOYYEHUs, NMPU KOTOPBIX KaXKIbId 00yHaromuics
MpuiaraeT coOCTBEHHbIE TBOPUECKHE YCWJIMS M HHTEIUIEKTyalbHbIE CIIOCOOHOCTH MpU
pElLIeHNH OCTABJICHHBIX 3aa4.

[Tporpamma « XMMUYECKHI SKCIEPUMEHT) CO3/[aHa C LeJbI0 (POpMHUPOBAHUST MHTEPECA
K XMMHH, pacIIUpeHusi Kpyro3opa odyuarommxcsa. OHa OpUEeHTHPOBaHA Ha OOYYAIOIINXCS
13-15 ner, TO €cTh TaKOoro BO3pacTa, KOTJa pedsTaM CTAaHOBUTCS WHTEPECEH MUp,
KOTOPBIM X OKPYXKAeT U TO, YTO OHU HE MOTYT OOBSICHUTH, a CIIEHUAIIbHBIX 3HAHUM el1e
He xBataeT. OOy4yaronecs ¢ poXKICHUsI OKPYKEHbI Pa3IMYHbIMU BEIIECTBAMU U JIOJKHBI
yMeTh oOpamatbCsi ¢ HUMH. OCHOBHBIM YCIIOBUEM 3a4YUCIICHHS AeTel i 00yuyeHus
ABJISIETCSl MX  3aMHTEPECOBAHHOCTb U JOOPOBOJBHOE  JKEJAHUE  3aHUMAThHCS
€CTECTBEHHOHAYYHOU eI TeIbHOCTHIO.

Ileoazozuueckan yenecoodpaznocms npozpammot

[Tenarorudeckas 1menecooOpasHOCTh MPOTPAMMBI 3aKTIOYAETCS B TOM, YTO B IPOIIECCE
0oOyYeHHS CO3MIAl0TCS YCIOBUS K (DOPMHPOBAHUIO Yy OOYYAFOIIIMXCS I€I0CTHON KapTHHBI
MHUpa, BOCIHMTAHHWIO JIOACH TBOPYECKUX W KOHCTPYKTHBHO MBICIISAIINX, TOTOBBIX K
PEIICHUIO HeCTaHIAPTHBIX )KM3HEHHBIX 3a/1a4. Ha 3aHATHIX 110 Iporpamme GOpMHUPYIOTCS
yMeHusi 0e30MacHoro oOpallleHusl C BelIeCTBaMM, HCIOJIb3YEMbIMU B ITOBCEIHEBHOMN



’KM3HH, 3aKJIabIBAIOTCSI HOPMBI 310pOBOI0 00pa3a *U3HU. 3HAKOMCTBO OOYUaIOLIUXCS C
XUMHUYECKUMU BEIIECTBAMH, W3 KOTOPBIX COCTOUT OKPYKAIOIUKA MHUp, TO3BOJISET
PacKpbITh Ba)KHEHINME B3aMMOCBS3M YEJIOBEKAa W PA3NUYHBIX BELIECTB B CpPEIE €ro
oOuTaHus. DTO  TO3BOJIAET PeOCHKY MPUOOPECTH 3HAHWUS M YMEHHS, KOTOpbIE OH B
JaJIbHEHIIIEM MOKET MCIIOJIb30BaTh KaK B Ipolecce 00y4eHHs B Pa3HbIX AMCHUIIIMHAX,
TaK U B IOBCEITHEBHOM JKU3HU IS PEIICHUsI KOHKPETHBIX 3a/1a4.

[lporpamma obecrieunBaeT pa3BUTHE YMEHMH B HAy4HO - WPAKTUYECKOH U
HCCIIEIOBAaTENbCKOM AedaTenbHOCTH. (Co3/1aeT YCIOBUS ISl TOJIHOLIEHHOTO DPAa3BUTHUS
TBOPYECKHUX CIIOCOOHOCTEH Ka)KJoro oOydaromierocs, yKpervieHne MHTepeca K 3aHSATHIM
0 XUMUH.

[Iporpamma «Xumusi B KH3HH 4YEJIOBEKa» CBS3aHA C BO3PACTHBIMU OCOOCHHOCTSMU
o0yJaromuxcst JAaHHOTO BO3pacTa: JI0003HATENBFHOCTh, HAOIIOAATENBHOCTD;, MHTEpEC K
XMMHAYECKHM TIpolleccaM; JKeJlaHueM paboTath ¢ J1abopaTOpHBIM 000pPYAOBaHHEM;
OBICTpOE OBIIAICHUE YMEHHUSIMUA U HABBIKAMH.

Kypc HOCcHUT pa3BHBaIOILy10, 1E€ATEILHOCTHYIO U IPAKTUYECKYIO HAIIPaBIEHHOCTD.

OT/IMYHUTEJbHOM OCOOCHHOCTBHIO TAHHOW NPOrpaMMBbl  3aKIKOYaeTCsl B TOM, YTO
nporpaMma CyIIECTBEHHO JIOMOJHSET 00beM IIKOJBHOM ImporpaMMsel 1o xumuu. Kpome
TEOPETUYECKOr0 Kypca IPEAyCMAaTpUBAETCS 3HAYUTEIBHOE KOJMYECTBO IPAKTUYECKUX
paboT, I1aBHasg 1I€JIb KOTOPBIX —  Pa3BUTHE NPAKTUUECKUX YMEHUH | HABBIKOB
CaMOCTOSITEIIBHOU, DKCIIEPUMEHTAIIBHOW U HUCCIIEIOBATEIIBCKON IEATEIIBHOCTH yUaIUXCA.
Pebsita Haywarcs cTaBUTh NMPOCTEHIIME ONBITHI, pabOTaTh C PEAKTHUBAMH, IJIAHUPOBATH
CaMOCTOSITENIbHYIO pa0OTy HaJl BBIOpaHHON TEMOMH, O(POPMIIATH IPAKTHUECKHUE PAOOTHI.

OOyueHue 1Mo JaHHOW MpOrpaMMe OCYIIECTBISETCS B (opMe MPaKTHUYECKUX padoT,
AKCKYPCHUH, a TaKXKe MpeTyCMaTpUBaeTCI UHANBUIyalbHas padoTa ¢ OJapEHHBIMU JETHMU
Y TIOJIrOTOBKA 00YYaIOIIUXCSl K HAYYHBIM KOH(PEPEHIIUAM U TPEIMETHBIM OJIUMITHAIAM.

Aodpecam npozpammot

[IporpamMma paccuuTaHa Ha AETEW CPENHErO WIKOJIBHOIO BO3pacTa. JlaHHBIA BO3pacT
ABIIIETCS TEPUOJOM OTPOYECTBA, BaKHEHIIME cHeuu(pUUYecKue YepTbl KOTOPOIo
MPOSIBJISIIOTCA B CTPEMJIEHMHM K OOILIEHUIO CO CBEPCTHUKAMHU, MOSBICHUM B MOBEICHUU
MPU3HAKOB, CBUJETEIbCTBYIOIIMX O KEJIAaHUM YTBEPAUTH CBOIO CAMOCTOSITEIBHOCTD,
HE3aBHCUMOCTb.

CrpemieHue NmoJIpOCTKOB OBJIAJIETh PA3IUYHBIMU YMEHUSMH CIIOCOOCTBYET Pa3BUTHIO
YyBCTBa COOCTBEHHOW YMENOCTH, KOMIIETEHTHOCTH U MOJHOLIEHHOCTH.

10T epuosa XapaKTepU3yeTcs CTAHOBJICHHEM n30UpaTEeNbHOCTH,
LEJICHANPABICHHOCTH ~ BOCHOPHSTHS, YCTOMYMBOTO IMPOU3BOJIBHOTO BHUMAHUA U
joruyeckor mamstu. B 310 BpeMs akTuBHO (hopMupyeTcsi aOCTpaKTHOE, TEOPETHUECKOe
MBIIUIEHUE, YCWJIMBAIOTCS WHAWBUIYyaIbHbIE pa3JIMYMsl, CBSI3aHHBIE C pPa3BUTHEM
CaMOCTOSTENIBHOTO MBIIUIEHUS. MJIeT CTaHOBJIIEHHE HOBOIO YPOBHS CaMOCO3HAaHUA,
KOTOPBIN BBIPAXKaeTCsl B CTPEMJICHUH MOHATH ¢e€0s, CBOM BO3MOXKHOCTH, CBOE CXOJCTBO C
JIPYTUMHU JIETbMU U CBOIO HEMOBTOPUMOCT.

[Tporpamma « XMMHUYECKHI SKCIIEPUMEHT)» CO3JIaHa C IeJIbI0 OpMHUpPOBaHUS MHTEpECca
K XUMHH, pacIIMpeHusi Kpyrozopa odyuyatomuxcsi. OHa OpUEHTHPOBaHA HAa 00yYaOIIUXCs
13-16 ner, TO ecTh Takoro BO3pacTa, KOrja pedsitaM CTaHOBUTCS HMHTEPECEH MHP,
KOTOPBIN UX OKPYXaeT U TO, YTO OHU HE MOTYT OOBSCHUTD, a CIELIMAIbHBIX 3HAHUH ellle



He xBaTaeT. OOyJaromuecs ¢ poKISCHUS OKPYKCHBI Pa3TUIHBIMK BEIICCTBAMH U JOJKHBI
yMETh 00paIiaThCs C HUIMU

Bo3spact nereit, yaactByromnux B mporpamme 13-16 er.

DOopMUPYIOTCSI OJJHOBO3PACTHBIE WJIM PA3HOBO3PACTHBIE TPYIIIbI, YACICHHOCTHIO OT
15 no 20 yenoBek.

Habop yuwamuxcsa B TpyIlly OCYIIECTBISCTCS HAa OCHOBE CBOOOJTHOIO BhIOOpa
JIETHMU U UX PONUTEISIMU (3aKOHHBIMU TIPEACTABUTEISIMU), 0€3 0TOOpa M MPEeIbsIBICHUS
TpeOOBaHMI K HAIMYHUIO CTICIIMAIBHBIX 3HAHUH y peOCcHKA.

Cpok peanuzayuu npozpammol u 00vEm yueOHbIX 4aAcos:

[Tporpamma paccuntana Ha 1 rog oOyuenus. 68 gacos, 1 pa3 B Heneno 1o 2 yaca.
Dopmol 00yueHus:

OOydenne 1O TmporpaMme OCYIIECTBISIETCS B OYHOM ¢dopMe, HO TaKKe
MPUMEHSIOTCS U AUCTAHIUOHHBbIE TEXHOJIOTHH O0YUCHHS.

I[I/ICTaHIII’IOHHOC oﬁyqemle IMPUMCHACTCA C HCJIbIO MHAWBHUIYAJIBHOI'O O6Y‘I€HI/I$I
YH4alluxcCs, IIPOIIYCTHUBIIMUX 3aHATHA II0 6OJIG3HI/I, WX APYTUM IIPpHYMHAM, a4 TAaKXKC B
YCIOBHAX OI'PAaHUYHUTCIIBHBIX MGpOHpHHTHﬁ.

JluctaniimonHoe OOyYEeHHME OCYIIECTBIACTCS C TPUMEHCHHEM CEPBHCOB CETH
HNutepuer:
® HJICKTPOHHAS [10YTa;
e cepBuchl Google: JOKyMEHTHI, IPE3CHTAIUH, TAOIHIIbI, (POPMBI, CAalTHI;
® Ipyrue MOMCKOBbIC, HHGOPMAIIMOHHBIE U HHTEPAKTUBHBIC CEPBUCHI.

B nporecce oOydyeHHs  HUCHOJIb3yeTcd  Takue (OopMbl  3aHATUH Kak:
KOMOWHHPOBaHHOE, TPAaKTUYECKOe, Oecena, OMbITHI, SKCIIEPUMEHTHI, IKCKYPCHH.
B nmanHOW mporpamMme OTHAaeTCS TPEANOYTCHHE TakuM popMaM, MeEToJaM
oOy4eHHUs1, KOTOpbIE:
® CTUMYJIUPYIOT OOYYalOIIMXCsl K TOCTOSSHHOMY TIOTOJIHEHUIO 3HaHUU (Oecefsl,
BUKTOPHUHBI, OJTMMITHAIBI U T.]1.);
® CITIOCOOCTBYIOT Pa3BUTHUIO TBOPYECKOTO MBIIUICHUS, METOMbI, O0ECreYrBaIOIINe
dbopMHpOBaHWE WHTEJUICKTYaJIbHBIX YMCHHH: aHaJlW3, CHHTE3, CpaBHEHUE,
YCTaHOBJICHWE TIPUYWHHO-CIICICTBCHHBIX CBS3€H, a TaKXke TPAIUIMOHHBIC
METOJIbI — Oecelia, HaOI0ICHUS, OTBIT, SKCIIEPUMEHT, MPaKTUYECKUE pabOThI;
e00CCIIEUNBAOT  Pa3BUTHE  HMCCJCAOBATECILCKMX  HABBIKOB, YMEHHW, OCHOB
MPOEKTHOTO MBIIUICHUST OOydJarommxcs (MPOEKTHBIE padOThl, MPOOJIEMHBIN
MOJIXO0JT K M3yUEHUIO OTJEIBHBIX SIBIICHU ).
Ha 3aHsTHSX IPUMEHSIOTCS 310POBbechOeperanue TeXHOJI0Tuu:
® YCPEOBAHUE  PA3IMYHBIX  METOJOB  OOYYEHUS:  CJIOBECHBIN,  HATJISIHBIM,
ayJIMOBU3YyaJIbHBIN, MHIMBUIyaIbHAs, TPYNIIOBas paboTa u Jip.;
® OpraHu3alUs IEPEPHIBOB Uepe3 KaKble 45 MUHYT C TPOBETPUBAHNEM KaOWHETA;
e IpoBeIcHUE (PU3KYITBTMUHYTOK.

Pesrcum 3anamuii:
3ansTus npoBoasATcs 1 pa3 B HENENO Mo 2 akaJeMHUYecKux 4daca (2 3aHsatus no 45
MUHYT C 10 MUHYTHBIM [TEPEPHIBOM).



Pexum opraHnusaiiy 3aHATUH MO0 JAHHOM JOTMOJHUTEIBHON 00111e00pa30BaTeIbHOM

MporpaMMe ONpeaeNsIeTCs KaJleHJapHbIM y4eOHOM rpa)KOM M COOTBETCTBYET HOpMaM,
yrBepkAeHHbIM «CanlluH K yCTpOHCTBY, COAEp)aHUIO U OPTaHHU3aAIMH peXuMa padOThI

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

HEJIb U 3AJAYUA ITPOI'PAMMBI

Heap mnporpammbl: DopmupoBanne y O0OyYaAOIUXCS TIyOOKOTO W YCTOWYHUBOTO
MHTEepeca K MUPY BEHIECTB U XUMHUYECKHX MpEBpaIleHUui, TPHOOpEeTEHNE HEOOXOIUMBIX
NPAaKTHYECKUX, UCCIICTOBATEIHCKIX YMCHH U HABBIKOB JIJISl TIPOBEACHHS JTaOOPATOPHBIX
pabot, 6e30macHOr0 OOpAIIeHUS ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HM.
3agaun:

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 I03HABATEILHBIC HHTEPECHl U MHTCIUICKTYaJIbHbIC CIIOCOOHOCTH
B IIPOIIECCE TPOBEJACHUS XHMHYECKOTO SKCICPHMEHTa, CaMOCTOSTEIBHOCTh
IPHOOPETCHUS 3HAHWKW B COOTBETCTBUU C BO3HUKAIOIIUMHU JKH3HCHHBIMHU
OTPEOHOCTIMU;

pacIIMpsATh HHTEPEC K XMMHH, CITOCOOCTBOBATh BBIOOPY yUAIIMMHUCS MyTeH
JNaNbHCHUIIIEr0 MPOJOHKCHUS XHMHUYECKOrO MIIM  ©CTECTBEHHO-HAYYHOTO
o0Opa3oBaHUs.

Pa3zsusarowue:

(GopMupoBaTh CHEIHATbHBIE YMEHUS M HaBBIKU pabOThl C XUMHUYECKUMU
BEILIECTBAMM U MaTepHalaMH B OBITY M MCIOJIb30BaTh MOJYyYEHHBIE 3HAHUS Ha
MTPAKTHUKE;

pa3BUBaTh  TBOPYECKHE CIIOCOOHOCTH M YMEHHUS  OO0ydYarouuxcs
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:

BOCIIMUTBIBAaTh  JKOJIOTMYECKYKD T'PAMOTHOCTh M XUMHUYECKYIO KYJIbTYPY IpH

oOpallieHHH ¢ BEIICCTBAMH,

CTIIOCOOCTBOBATh OPUEHTAIINN O0YYAIOIIMXCS HA BBIOOP XUMHUKO- OMOJIOTUIECKOTO

npouIst.



CopeprxaHue mporpamMmmsl
VY4eOHbBIN M1aH

Ne | HazBanmue pa3aesa, TeMbl KounyecTBo 4yacoB DopMbI aTrecTaluu,
n/n BCEro | Teopusi | MPAKTHKA | KOHTPOJIs
1. | Beenenue 3 2 1 Oecena, TEMATUYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobecenoBanue
Temarnueckoe
2. | Tema 1. Bona 4 2 2 TECTHPOBAHUE, TPAKTUKYM
Tema 2.Yuctble BemiecTBa u [IpakTukym™m, pelieHue
3. | cMecH B )KU3HU YEIIOBEKa 6 2 4 3a/a4
4, | Tema 3.IloBapeHHass coib U
caxap S) 3 2 IPAKTUKYM
5. | Tema 4. Xumus numu 10 3 7 PaKTUKYM
6. Tema 5. Crinuku 2 1 1 Oecena, MPaKTUKYM
7. | Tema 6.bymara 4 2 2 IPAKTUKYM
8. | Tema 7. Xumus u 4 2 2 [IpakTukym, Oecena,
CTPOUTCIIBECTBO pellleHue HeCTaHIapTHBIX
3a1a4y
9. | Tema 8. Xumus u aBToMmoOmwib | 4 2 2 Oecena, MPaKTUKYM
10. | Tema 9. Xumus cTupaer, 4 2 2 [IpakTukym, Oecena,
YHCTHT U yOupaer peueHue  HeCcTaHAAPTHBIX
3a1a4y
11. | Tema 10. Xumus u 4 2 2 [IpakTukym, Oecena,
KOCMCTHICCKUC CPEACTBA pelIeHue  HECTaHAAPTHBIX
3a/1a4
12. | Tema 11. Xumus — xo3siika 4 2 2 Pemenne 3amad, cosmaHue
JIOMAIHEH aNTeuKH KPOCCBOPJIOB, IPAKTHKYM
13. | Tema 12. Xumusi B MEIUIIHE 10 2 8 [IpakTukym, Oecena,
pellieHne  HecTaHJapTHBIX
3a/1a4y
14. | Tema 13. BreimonHenue 4 2 2 3amuTa IIPOEKTOB,
HIPOCKTOB MpEe3eHTalUs
Utoro: 68 29 39




Conepxxkanue yueOHOro IJiaHa MpoOrpamMmbl
BBenenue (8 yacon)

Teopus (6 4): OO6mme mpaBwia paOOThl B XUMHUUYECKOW naboparopuu. TexHuka
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 TaONWI], OTPAKAIOIMIMNX KIACCU(UKAIIUIO BEIIECTB, H3TOTOBJICHHUE
ATUKETOK HEOPraHMYECKHUX BEIIECTB, COCTABIICHUE CIUCKA PEAKTUBOB, HECOBMECTHUMBIX
IUISL XPaHCHMUSL.

Tema 1. Boaa (8 yacos)

Teopus (4 4): Bona B macmtade mianetsl. KpyroBopot 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 dparmenta punbma BBC «TaitHa :KMBOM BOJBI».

[IpakTuka (4 4): 1. AHaJIU3 BOJBI U3 IPUPOIHBIX UCTOYHUKOB.

2. PactBOpsroniee aectere 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 UX MCHOJB30BaHUS B IOBCEIHEBHOHN IKU3HU
yesnoBeka. ['omorenHsle u rereporeHHbie cMecu. Cmecu B papmaxonorun. [Ipumepst
KUJKUX, TBEPJbIX U Ta3000pa3HbIX cMeceil. OMHOPOAHBIE U HEOAHOPOIHBIE CMECH B
obITy. CBoiicTBa cmeceil. Pa3aenenue cmeceil. Beinenenue BeniecTB U3 HEOJHOPOAHOM
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 KHUIICHHS APYr B JIPyre KOMIIOHEHTOB.
[Ipuem paspeneHuss OJHOPOIAHBIX CMECEH IIyTEM MCIAPEHUS JIETYYUX MKUJIKOCTEU C
MOCJIEAYIOIEN KOHAEHCAMEW HX MmapoB. [Ipumep: momydeHwe AUCTUILNIMPOBAHHOU
BoAbl. PemieHue 3aad Ha HAXOXKJIECHHUE MAcCOBOM M OOBEMHOM JOJM KOMITOHEHTA
CMECH.




[Ipaktuka (4 4): 1. W3roroBiaeHne mpocTednx (QUIBTPOB M3 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 numu (20 yacos)

Teopusa (34): 13 yero coctouT numa. XUMUYECKUNA COCTAB MPOJYKTOB MUTAHHMS.
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 XapeHWH nuiu. Kak caenarb 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
BUTAMHHOB 1 MUHEPAJIbHBIX BEIIECTB B MUILIEBBIX MPOAYKTAX.

[paktuka (174):
1.0mpenenenne kayectBa Mena. IIpoBepka Mena Ha Halnuyue Kpaxmaja, Meda,
caxapos3bl.

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

3. OnpeneneHne HUTPATOB B IPOTYKTAX.

4. AHanu3 npoxJIaIUTEIIbHBIX HAITUTKOB.

5. OnpenenieHne coepKaHus KUPOB B CEMEHAX PACTEHUM.

6. KauecTBeHHBIE peaky HA IPUCYTCTBHUE YIIIEBOJOB.

7. XUMHAYECKUE OMBITHI C KEBATECIILHOU PE3UHKOM.

8. OnpeneneHue cofepkaHus MOBAPEHHOM COJIM B MPOJYKTaX MUTAHUS (MACJO, CBIPHI,
COJIEHBIE TBOPOKHBIE U3/IETIHS).

Tema 5. Cninuku (8 yacoB)

[Ipaktuka (64): ITupodopsl. Uctopust nzodperenus cnuyek. Cnuuku ancens 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
XJIOMYaTOOyMa)KHOTO JKI'yTa, MPOMUTaHHOTO mapaduHoMm). Ilo meTomy 3akuranus -
TEPOUYHBIE (3AKUTAIOIIMECS MPU TPEHUH O CHELUUAIbHYIO IMOBEPXHOCTh - TEPKY) H
OecTépounble (3RKHUTAOIIMECS MPU TPEHUH O IOy MOBEpXHOCTH). CrnmuuedHoe
nmpou3BoAcTBO B Poccun. CTpoeHne, cocTaB M U3roToBIeHUE crnyek. CrnenuanbHble
cnnuky. [IITopMOBBIE (OXOTHHYBHM) - TOPSALIME HA BETPY, B CHIPOCTH W MO JOXKIEM.
TepMuyeckue - pa3BuBarolIue NPy TOPEHUN 00JIee BHICOKYIO TEMIIEPATypy U Jarollue




MpU CTOpPaHUM TOJOBKU OOJIbIIIEe KOJWYECTBO Teruia. CUTHANBHBIE - JAIONIUE TIPH
ropeHuu 1BeTHoe miams. Potorpadudeckue - TaroIFie MTHOBEHHYIO SIPKYIO BCITBIIIIKY,
ucnoJib3yemyto npu ¢otorpadupoBanun. CUrapHble - CIIUYKA YBEIMUYEHHOIO pa3Mepa
uist GoJsiee MPOJOJDKUTEIBHOTO TOPEHUS MPU PACKypuBaHUU 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 IIEJIKOBBIX KHUT A0 Hammx JHel. [lemmronosa.
Cessyromue: KaoiauH, KapOOHAT KajbIUs, MUTMEHTHI. XJIOMYaTOOyMa)KHBIC TKaHHU.
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 MaliiHe (pa30aBiieHUE BOJAOM M OUMCTKA MACChl OT 3arpsi3HCHUH,
OTJIUB, ITPECCOBAHUE M CYIIKA, a TAKXKE MEPBUYHAS OT/AEJIKA); OKOHYATEIbHAs OTIENIKA
(kamanAMpOBaHUE, 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.
Kepamuueckass mnena. 3umaput. Kawmpimur. Comomutr. ['pyrobmoxu. Cunmkars
METAJJIOB U BsiKyIne Marepuaibl. Koppo3ust ctpoutenbHbix MaTepuainoB. [Tomumepsl
B CTPOMTEIILCTBE. XUMHUUYECKHE CBONCTBA CTPOMTEIBHBIX MATEPUATIOB XHMHUYECKas
CTOMKOCTb — OTO CBOMCTBO IIOKa3bIBAET, HACKOJIBKO MATEPHAI YCTOMYUB 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 ~ COCOUHATBHCS C  JAPYTUMH  MaTepHalaMd U TTOBEPXHOCTSIMHU.
Kpucrannuzanus — xapakTepucTHKa, IPU KOTOPOM MaTepral MOKET B COCTOSIHUU Tapa,
pacTBOpa WJIM paciuiaBa oOpa30OBBIBaTh KPUCTAIUIBL. Bumbl 3arpsisHeHMid (MIBUICBBIE,
paauaIMoHHbIe, OMOJIOTHYECKUE, ITyMOBBIC), 3HAUCHHE KUBBIX OPraHU3MOB B JIOMax U
KBapTUpax.




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

2. Pemienue 3a1au ¢ 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
HNOKPBITUA U T. I1.); KJI€U, T€PMETUKU. DIEKTPOJHUT — ITO YTO-TO 3HAKOMoe. 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 PaCTBOPSIONINM JEeHCTBUEM HE(TENPOIYKTOB, KaK U MPEIbIAYIINUNA, MJI0X0 BUIHBI 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 NIEPEMENINBAIOT UX CTEKIISIHHOM Majodkor 2-3 MuH. Ilocie BBICBIXaHMS TKAaHM,
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. Beiciive yriaeBogopoasl Ipu ropeHnd o0pasyroT konoTk. 0) Ha xene3Hbie
IJIACTUHKA WA (apPOpoBbIE KPBIINIKM HAJIMBAIOT IO HECKOJBKY Kareiab OeH3HHa,
KEpOCHHA M CMa304YHOI'0 Maciia Wik Ma3yTa U o KUratoT. Habmo1arT To ke sIBJICHHE.
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
JmamIel, c¢aabo Toput U ObicTpo oOpasyer Harap. HeouurnieHHbIE TPOTYKTHI MOXKHO
y3HaTh MO TPA3HOMY BHUIY M Majod mpo3payHOocTU. OUUCTKY MPOU3BOIAT OOBIYHO,
oOpabatbiBasi HePTENpOIYyKThl CHEpBa KOHIEHTPUPOBAHHOW KHUCIOTOM, a 3aTem
nienoybto. HanmuBaroT B OONBIIYIO 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.
OcTaBimmiics B BOPOHKE KEPOCHUH IPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOJOW B
TeueHne 1—2 MmuH. Bomublii cioil cmyckaioT, a KepocuH mpombiBaroT 5— 10-
MIPOLICHTHBIM PAcTBOPOM IIeiouu. Ilocne civBaHWs LIEIOYHOTO CJIOS OTMBIBAKOT OT
KepOCHHA BOJIOM OCTaTKH Iesioun (mpoda dpenondranennom). YOexa1a0TCs B TOM, YTO
OUMIIICHHBII KEPOCUH OKa3bIBaeTCs 00Jiee MPO3pauHbIM, JIydllle TOPUT U UMEET APYroi
3amax. Ha mnuctku QuibTpoBasbHOM Oymaru MOMEMIAIOT Kalld HMCXOJHOTO U




OUYMILIEHHOTO KepocruHa. OUUIIEHHBIN KEPOCUH UCHAPSIETCS MOTHOCTHIO, HEOUUIIICHHBIN
OCTaBJISIET MOCJIE CeOs MSITHO TPUMECEH.
Tema 9. Xumusi ctupaet, unctut 1 youpaet (10uacos)

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 XMMHH - XHUMHYECKHE CPEACTBA MO YXOIy 3a COOCTBEHHOCTHIO:
OJIeKI0M, MOMEIIEHUIMH, aBToMoOWIsiMA. K cpencrBaM OBITOBOM XWMHUU OTHOCST
Ne3uH(UIIMPYIONINE CPEACTBA, PENeUIeHThl U mp. cpeactBa. CpenctBa 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.
OnosackuBaTtend U KOHIUIMOHEPHI. ['enn. CocTaB U CBOMCTBA KAK COBPEMEHHBIX, TAK U
CTAPUHHBIX CPEJICTB TUTUECHBI; TPAMOTHBIN BEIOOP CPEJICTB TUTUEHBI; MOJIE3HBIE COBETHI M0
YXOJly 3a KOK€H, BOJIOCAMH U MOJIOCTHIO pTa. COCTaB M 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. U3yyeHnue cocraBa 1eKOPAaTUBHON KOCMETHUKH 110 ATUKETKaM.
2. Onpenenenue pH - cpenibl B MbUIAX U IIAMITYHSIX.
3. 3Bneuenue >(pupHBIX Macell U3 pacTUTENbHOTO MaTepuana. [lepeunas msTa, €J10BoOe
MacJIo.
4. ITonyyeHue CIOXHBIX 3(QUPOB U3 OPTaHUYECKUX COCTUHEHUN. DTUIIMEeTaHaT (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
CBOMCTBAa OOBIYHOW 3eJNEHKU. AKTUBHUPOBAHHBIM yrosib. JlekapcTBa OT TPOCTYBI.
Butamunsl CaMojienbHbIe JeKapcTBa. ACIUPUH WIIW alleTHICAIAIIMIOBAs KUCJIOTAa U €0
cBoiictBa. UTo mone3Hee: acnupuH WM yrncapuH, HypodeH uian ubynpoden? Ilepexkucn
Bojopona u ruaponepur. CBoilcTBa mepekucu Boaopoaa. Ilepmanranar kanws,
MapraHilOBOKHCJIBIA ~Kaduh, OH K€ — «MapraHioBka». HeoObluHbIE CBOWCTBa




MapraHioBku. Kakyro OmacHOCTb MOXET NpeACTaBlIATh MapraHuoBka. HyxHa nu B
JOMaIliHe anTedke OopHas kucimota. Crapbie JeKapcTBa, KaK ¢ HUMHU IOCTYIHTh.
Bonpocer k cemunapam: 1. Ilepmanranar kanms. Hcrtopus otkpeitus. dusmueckue
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. KayecTBeHHas peaklys Ha IEPOKCU BOJIOPOJA.
5. Onpenenenre BATAMUHOB B IIpenapaTax noJMBUTAMUHOB.
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,
OpraHUYECKHUX JIEKApCTBEHHBIX BeliecTB. DOpMBbI JIeKapCTBEHHBIX MPENapaToB: TaOJIETKH,
Jpaxke, CB€YM, SMYJIbCUU, CYCIICH3UH, HACTOWKH U JIp.

[IpakTuka(l1249): 1. O3nakomyieHue ¢ opMaMu JIEKapCTBEHHBIX ITPENapaToB.
2. 3HaKOMCTBO ¢ 00pa3laMu 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. [IpuMeHeHre B MeAMIIMHE: KPOBOOCTAHABIMBAIOIIEE M JAC3WHOUIMPYIOIIEe
CPEACTBO.
Won: ucropusi oTKpeITHS, CTPOCHHE, (PU3NUECKUE U XMMUYECKUE CBONCTBA, MPUMEHEHUE.
BopHast kucnorta, OOpHBIM CHUPT, AHTUCENTUYECKAs] AKTUBHOCTh. Duznonoruueckuit
pacTBop.
JIsnuc. Hamareipasiid cniupT. ['ekcarmapar xmopuaa kanblus. ['entaruapar cyibdata
[IAHKA.
AKTUBUPOBAHHBIN YrOJb.
[Ipaktuka 1. [IpuroroiieHrE pacTBOpa XJIOPUAA KaIbLKS C 3aJJaHHOM MacCOBOM JOJICH.
2. «Xunkuii xameneon». Paznoxkenue mnepokcuaa Boaopoaa. H202 — oxkuciurelns,
BOCCTaHOBHUTENL. PacTBOopeHue wmonma B BoAe, B coupre. Pacno3HaBaHWe HOIHUIOB.
OO6ecrBeunBaHrEe pacTBOPA MEpMaHTaHaTa KaJIHs aKTUBUPOBAHHBIM YTJIEM.

Snosuteie BemectBa Snpl. Knaccudukamus sIOBUTBIX BEIIECTB. YTapHBIA Tas:
npu3Haku otpabiieHus. OkazaHue nepBoil momomu. PTyTs. TOKCHYHOCTH MAapoB PTYTH.
Conu pryTu: KOJOMENb, Cyliema, MNpUMEHeHue B MeaunuHe. Mblmbiak. CBHHEI.




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

XuMHsT M MeOuUMHA. bUOreHHble »dleMeHThl W uX coeauHeHuss OO0mmit 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.
VYrinekucneli  ra3.  MoHookcua — yraepoga.  bydepHple  cuctembl  opraHu3Mma.
I'mnpokapbonatnast Oydepnas cucrema. docdatHas Oydepnas cucrema. MexaHu3M
OydepHoro neiicTBus cucteMbl. B3auMOCBSI3b KPYroBOPOTOB OMOTE€HHBIX JJIEMEHTOB.
buoneoprannueckass XuMus W MeIulMHA HeopraHWdeckylo OHOXUMHUIO MOKHO
paccMaTpuBaTh Kak MPHIOKEHUE MPUHIMIIOB KOOPAWMHAUIMOHHOM XHMHUHM METAUIOB K
OnosornyeckuMm ImpobiemMaM. Metauibl B OpraHu3Me 4esioBeka buonornueckas posib
«MeTaJIoB ku3HW» 001t 0030p ponu s-metayioB. Hatpuii. Kanuit. Maruuii. Kanbumii.
JlaHHBIE METAJIJIBI pAaCCMaTPUBAIOTCS COTJIACHO ILJIaHA:

1. Conmepxanue B 3eMHOM Kope. BaxkHeime NpupoIHble COETUHEHUS.

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.
MomnuOpeH.

JIaHHBIE METAJIJIBI PACCMATPUBAIOTCS COTJIACHO ILJIAHA:

1 Conepxanue B 36MHOM KOPE.

2. BaxHeiine NpupogHbIE COCTUHEHUS.

3. Conepsxanue U (pOpMBI CYIIECTBOBAHUS B AKUBBIX Opranu3max. buosornueckas 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. AMHHOKHCIOTHL. AckopOwHOBas kuciota. OpTOMOJEKyJIspHas MEIUIIMHA.
buonornueckn akTUBHBIE OJUroMEphl buonornueckas poyib HEKOTOPHIX METAIIOB, HE
OTHOCSIIIUXCS K «MeTajijiaM *)u3Hu». Amomunuit. Cepeopo. bapuit. PTyts. CBunell.

[Ipaktuka.  Temamuueckas uxmopuna « Xumusi u MEOUYUHAY.

dusnyeckast XUMHUsI 1 MEIUIIMHA.
®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
XuUMHUYecKasi TEpMOJIMHAMUKA U KUBbIE OpraHu3Mbl TepMoIMHAMUKA U OPraHU3MBI.
XumMuueckas 1 OMOXUMHUYECKass KHHETHKA U KaTtanu3. OepMeHThl — OMOJIOTHYECKUE
KaTalnu3aTopbl. 3HAYEHHE PACTBOPOB JJIsl OMOJIOTHU U MeAUITMHBL. KHCIOTHO-11IeI09H0e
paBHOBecue 1 Oy(epHbIe CUCTEMBI OpraHu3Ma. AMUHOKUCIIOTHBIE Oy(epHbIE CHCTEMBI.
benkosie Oydepnbie cucteMbl. MI3MeHeHrEe KHCIOTHO-TIIETIOYHOTO PABHOBECHS TIPH
Pa3TUYHBIX 3a00JICBAHUSIX.



MeaunuHcKue MaTepuaIbl

Heoprannueckne MeauUMHCKME Martepuaybl. Meramibl. YTJIEpOIHbIE MaTepUAJIb.
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
XUMHYECKUE CBOKCTBA, IPUMEHEHHE.

2. bopHas kuciora, OOpHBINA CIUPT, AHTUCETITUYECKASI AKTUBHOCT.

3.®uznonornueckuit pacteop. Jlsmuc. HamateipHelil ciupT.

4. ®ypauunuH. AKTUBHPOBaHHBIN yroib. ['opunmyHuky, miacteipu. WX npumeHeHwue,
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. Pryte. TokcnunocTh mapoB pryTu. CONM pTYyTH: KAJIOMENb, CyJeMa, IPUMEHEHUE B
MeauuuHae. Mpibak. CBuHen. CoeAMHEHUST XpoMa.

[Ipaktuka 1. UccnenoBanue JekapCTBEHHBIX MPENAPATOB.

2. JlenoBas urpa «Cnacute 0oibHOTO». JleoBasi urpa CONpOBOXKAAETCS MPOBEICHUEM
KaueCTBEHHOTO0 aHAaJM3a pPACTBOPA KOHKPETHOTO BEIIECTBA XUMHUYECKMMH METOJAMMU.
(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 3aaad. CoctaBiaeHue COOPHUKOB 3a1a4
yuamuxcs no teme (¢ pemeHusmu). CocTaBieHHE TBOPUYECKHUX PACUETHBIX 3afad 0
Pa3JIMYHBIM TEMAaM.

Tema 13. BoinosiHeHue npoexkToB (7 4acoB)

Teopus (24): Ilonstre mpoekTta. TUIbl MPOEKTOB, OCHOBHBIE ATalbl BbITIOJHEHUS
npoekta. Kpurepun oLieHMBAaHUS BBINOJHEHUS M 3alIUThI MPOEKTOB. Co3qaHne MPOEKTa
OCYUIIECTBJISIETCS MO cheAyromuM dTanam: — Onpenenenue npodiemMsl; — AKTyanu3anus
TeM; — BriOop o0bekTa uzyuenus; — [locranoBka nenu u 3aaa4d; — [logdbop matepuana; —
Bribop metonoB wuccnenoBanus; — IlpoBeneHue sKCHnepUMEHTaNIbHOW pabOThI; —
Odopmrnenue padboTsl; — 3alnTa NPOEKTa, MPEACTaBICHUE PE3yIbTaTOB.

[IpakTuka(54): BbllOTHEHWE TMPOEKTOB C  HMCHOJIB30BAHHEM  KOMIIBIOTEPHBIX
TEXHOJIOTUH. 3alyTa IPOCKTOB.




IHVIAHUPYEMBIE PE3YJIBTATBI
JIuunocmnuoie pezynomamar:

chOPMUPOBAHHOCTH ~MOTHUBAIMM K OOYYEHHIO 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 YMEHUH CaMOCTOATENBHO OMNpEeAeNiATh Leld 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;

BJIQJICHUE HaBbIKAMU TIO3HABATEIBHON pedieKCMM U  IPE3CHTAIUU
PE3yIbTAaTOBCOOCTBEHHBIX HCCIICIOBAHUM.

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

— COCTaB, CBOICTBa, 00JIaCTH NMPUMEHEHHs HanboJiee pacpOCTPaHEHHBIX BELIECTB U
MaTepUaJoB M YMETh MPUMEHATh WX [0 Ha3HAYCHHIO, COOMofas TpaBuia
0e301acHOro o0paIieHus ¢ HUMH;

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

— HEKOTOPBIC HEOPTAHNUECKNE U OPTAaHWYECKUE BEIIECTBA, IPUMEHSIEMBIC B
MEIUIINHE.

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

— COCTAaBJIATh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOT€HHBIX JIEMEHTOB B MPUPO/IE,
00OCHOBBIBATh POJIb KAKIOTO B COXPAaHEHUH MTPUPOJTHOTO paBHOBECHS,
aHATM3UPOBATh MPUYUHBI U TIOCIIEACTBUS €r0 HAPYIICHUS;

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

—co0roaTh MpaBuiia 6€30MACHOCTH MPU OOPAIEHUH C JICKAPCTBEHHBIMHU
BEIIECTBAMH U CPEJICTBAMHU OBITOBON XUMUU;

—COCTABJIATH OTYET O MPOCIIAHHOM YKCIIEPUMEHTE;

—MPUMEHSTH BEIIECTBA TI0 HA3HAYEHUIO;



—peuaTtb 3a1a4un pa3HHqHOﬁ CTCIICHHU CJIOXXHOCTH:. KaK TUIIOBBIC, TAK 1 KOMIIJICKCHBIC,
—pa3BuUBATb CO6CTB€HHYIO WHUIMWATHUBY U IIO3HABATCIIbHYIO AKTUBHOCTDL IIPpU
PEUICHUHN pa3IMYHBIX BOIIPOCOB U HpO6JICM B XUMHHU.

YCJIOBUSA PEAVIMBALIMU TPOI'PAMMBI

Mamepuaﬂbno-m exHuuecKoe obecneuenue npozpammaol

OpraHu3alMoOHHBIE  YCJIOBHS,  MO3BOJSIIOUIME  peaiu30BaThb  COJEpKaHUE
JIOTIOJIHUTEIbHOM 00pa30BaTeNbHOM MPOrpaMMbl «XUMHUSL B JKM3HH YEJIOBEKa»
pearnoiaraloT HaJlMyue: - MOMEIIEHHsI, YKOMITJIEKTOBAHHOT'O CTaHJaPTHBIM Y4€OHBIM
obopynoBaHuEeM U MeOeNblo (JI0CKa, MapThl, CTYNbs, MKa(dbl, JIEKTPoOOECIIeUeHHE,
BBITSKHOM 1IKad, pakOBMHA C XOJOJHOM BOJOIMPOBOJHON BOJOM). - HEOOXOIUMBIX
JUISL  OKCIIEPUMEHTOB  OOOpYAOBaHUS U  PEAKTUBOB. -  MYJIbTUMEIUUHOIO
o0opynoBaHusi (KOMIBIOTEp, HOYTOYK, MPOEKTOp, (UIBLIKAPTHI, SKpaH, CPEICTBa
TEJIEKOMMYHHUKAlMU  (JIOKaJbHbIE IIKOJbHBIE CETH, BbIXOJA B  HHTEPHET).
Junaktuueckoe oOecreyeHne MpearoyiaraéT HaJIUYue TEKCTOB Pa3HOYpPOBHEBBIX
3alaHUld, TEMaTUYECKUX TECTOB IO KaXJAOMYy pa3iely TeMbl, MHCTPYKIUU IS
BBIMIOJIHEHHSI TPAKTHYECKUX pabdoT, TaOauIpl XuMuyeckux siaemeHtoB J[.U.
MenneneeBa, TabJIUIbI PACTBOPUMOCTH OCHOBAHUM, KUCIIOT, COJICH.

Y4eOHO-MeTOAMYECKOE 00ecneyeHne MPOrpaMmMbl

Meronuka oOy4deHUs MO TporpamMme «XHMHUS B JKA3HM YEJIOBEKa» COCTOMUT W3
COYETaHUS JEKIMOHHOTO M3JIOKEHUS TEOPETUYECKOTO MaTepuana C HarisIHbIM
IIOKAa30M WJUIFOCTPUPYIOLIErO MaTepuaa U MPUEMOB PELICHUSA ITPAKTUYECKUX 3a1ad.
OOyuaromuecss 3aKpervIslOT TMOJYYEHHbIE 3HAaHUA MYTEM CaMOCTOSITEIBHOTO
BBIMOJIHEHHs TPAKTUYeCKUX padoT. [lnst pa3BUTHS TBOPUECKOIO XMMHYECKOTO
MBIIUIEHUS U HABBIKOB aHAJIIMTUYECKOU IEATEIIBHOCTH I1€aror MIpoOBOAUT CEMUHAPHI,
3aHATHSA MO MPE3EHTALMU TBOPYECKUX U NMPAKTUYECKUX PadOT, MO3TOBbIE LITYPMBI,
WUHTEIUJIEKTYaJIbHbIE UTPBI.

Hnugpopmayuonnoe ovecneuenue

CIIPAaBOYHHUKH, YUEOHbIE TIaKaThI, TONOJHUTEIbHAS JIUTEPATYPaA 110 XUMHUH,
pa3aToOvHbI MaTepHual, MoAOOpPKa KOMIIBIOTEPHBIX MPE3EHTAINN 1
BUJICOMATEPUATIOB

OOPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

q)OprI MPOBCACHUS aTTeCTallMU: OIIPOC, TCCTUPOBAHHC, AHKCTHPOBAHMUC,
KOHTPOJIBHOC 3aJaHUC, IICAArOrH4CcCKOC H&6HIO)ICHI/IG.

Jlist oTclieKuBaHUs Pe3yJIbTATUBHOCTH 00pa30BaTEIBLHOTO IMpoliecca Mo Mporpamme
«XuMHSI B KU3HM YEIIOBEKa» MCIHOJB3YIOTCS CIEAYIOIIUE BUIbI KOHTPOJIA: -
pelBapUTEIbHbII KOHTPOJb (MPOBEpPKAa 3HAHWUU YyYallMXcs Ha HadyaJlbHOM 3Tare
OCBOEHHMSI ITPOrpaMMbl) — BXOJHOE TECTUPOBAHME; - TEKYIUIUN KOHTPOJIb (B TEUEHUE



BCETO CPOKa peaiM3allii MPOrPAMMBI); - WTOTOBBIM KOHTPOJb (3aKIHOYUTEIbHAS
MpOBEpKa 3HAHUM, YMEHUI, HABBIKOB M0 UTOraM peanu3aiuu [IporpamMmmsi).

@OpMBI aTTECTALMH: - CAMOCTOSITENIbHAS padoTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

- y4acTUE B TBOPUYECKUX KOHKYpPCax U MPEIMETHOM OJIMMITHAJIE 110 XUMUU;
- IPE3CHTALMS U 3aIIUTa POEKTA.

Texymmii koHTpodb: @PopMaMH KOHTPOJS YCBOGHHS Y4yeOHOTro MaTepualia
IPOrpaMMbl SIBIISIFOTCST OTYETHI IO MPAKTUYECKUM paboTaM, TBOpPYECKUE paboThI,
BBICTYIUICHHS HA CEMUHApPAX, CO3/IaHUE NMPE3EHTAUHU N0 TeMe U T. 1. OOy4aromuecs
BBIMIOJHSAIOT 3aJIaHUsl B WMHAUBUIYyaJIbHOM TEMII€, COTPYAHUYAsT C TIE€Jarorom.
BrlnonHeHre npoeKTOB CO3AAET CUTYALIMIO, TO3BOJISIONIYIO PEATU30BaTh TBOPUYECKUE
CHUJIbI, 00ECIIEUUTh BBIPAOOTKY JUYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHMS, CBOETO
CTUJISL JIeITENIbHOCTH. BKitoueHue oOydarolmuxcs B pealbHYI0 TBOPUYECKYIO
NEATEIbHOCTh, MPUBJIEKAIOUIYI0O HOBU3HOM M HEOOBIYHOCTBIO SIBJISIETCS CTUMYJIOM
pPa3BUTHS TO3HABATEIHLHOTO MHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTHU
BBISIBIISITh TIPOOJIEMBI U pa3peliaTh BO3HUKAIOIIME MpoTHBOpeuus. [lo okoHuaHuu
KQKJIOM TEMBbI TPOBOJIMTCS UTOTOBOE 3aHATHE B BUAE TEMATUUECKOTO TECTUPOBAHUS.
Nrorosas arrectaius NpeaycMaTpUBAET BHINOJHEHUE UHANBUIYATbHOTO IPOEKTA.

Cucrema OTC/ICKHBAHMS W OLECHHUBAHHMA Pe3yJbTAaTOB O00y4eHHMs JeTei
JAHHOHW mporpamMme.
ITpouecc 00yueHus npeaycMaTpuBaeT CIeAyOLINe BUIbI KOHTPOJIS:

Bpems npoBeaeHust \ Ieab npoBeaeHust | DopMBbI KOHTPOJISI
BxoaHOM KOHTPOJIb
B nauane yue6Horo roga | Onpejenenue ypoBHs | Tect
pa3BUTHUSL JICTEH, ux

TBOPYECKUX CIIOCOOHOCTEN

Texkyumuii KOHTPOJIb

B TEYEHUE Bcero | Onpenenenue CTETCHU | MpaKTUyeckass padoTa;
y4eOHOTo rojia YCBOGHHsSI  OOydYaroluMHCs | coOece0BaHuUE;
y4e0HOTO Marepuaa. | BAKTOPUHA, 3a4eT 110

OnpeneneHue  TOTOBHOCTH | 3aJladyamM
JIETEN K BOCOPUATHIO HOBOTO
Marepuana. [ToBeiieHHE
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTU JIETEU
B oOy4YeHuHu. [TonGop

HaubOoJee 3¢ (peKTUBHBIX
METO/IOB " CpEICTB
oOy4eHus.

HUTOroBbIi KOHTPOJIb




B xonme yuebHoro roaa | OnpeneneHue  U3MEHEHUS | 3amura IIPOEKTHO-
10 OKOHYaHUU OOy4YEHUs | ypOBHS PA3BUTHUS AETEH, UX | UCCIIEI0BATEIbCKON

10 IIpOrpaMme TBOPYECKUX CIIOCOOHOCTEH. | pabOThI

OnpeneneHne pe3ynbTaToOB
oOyueHusi. OpreHTUPOBaHUE
yyaluxcs Ha JajbHenlnee

(B TOM qucyue
CaMOCTOSITEIIHOE)
oOyueHue. [Tomyuenue
CBEJICHUU s
COBEPIIICHCTBOBAHHUS
o0meo0pazoBaTebHON
nporpaMMbl ¥ METOJIOB
oOy4JeHwUSI.

METOINYECKHUE MATEPHUAJIBI

Oco0eHHOCTBIO OpraHMu3ali 00pa30BaTEILHOTO  IMpoOIlecca SBISETCS OYHOE
obyueHmue.

OcHOBHBIMM (opMaMH pabOThl HA 3aHATUU SBIAIOTCS KOJUIEKTHUBHBIC
o0CYX/IeHHsI, NTUCKYCCHM, OSKCKYpCHM, IpaKTHUYECKHe  paboThl, HUCCIEIO0BaHHUE,
HaOI0IeHNe, paboTa ¢ HayYHOU JIUTepaTypoil.

OcCHOBHBIE METO/IbI OPTaHU3AIMN Y4eOHO-BOCIIUTATEILHOTO TIpoliecca:
CroBecHbIf METOJ - pacckas, becesia, 00CyKAeHHUE;
Meto HarJISIAHOCTH - HATJIAIHbIE TOCOOUs, ()OTO- U BUACOMATEPHUAIBI.
[IpakTuueckuii MeTo]] — HaOIIOJCHUE, TPAKTUYECKUE PAOOTHI, SKCKYPCHUUH.
OOBICHUTENHHO-UIUTFOCTPATUBHBIN - COOOIIEHNE TOTOBOM HH(POPMAIIUH.
YacTUYHO-TIOMCKOBBIA METO/T - BBITIOJIHEHUE MTPAKTUUECKUX paboT.
B mporecce o0yueHusi npeaycMaTpUBaIOTCS TEOPETUYECKHE U MPAKTHUYECKUE
3aHsaTHs. TeopeTnueckas 4yacTb OOBIYHO 3aHUMAET He Oosee 45 MUHYT OT 3aHATUS U
4acToO UJET NapaJlyIeNIbHO C BBIIOJHEHUEM MTPAKTUYECKOTO 3a/1aHHUS.
CmpyKkmypa 3auamuil cocmoum u3 HeCKoJIbKUX 3manoe:
. Opranuzanus Hauasna 3aHsATUA (aKTyaIn3alns 3HaHU)
. [locTaHoBKa 11€7M ¥ 3a7a4 3aHATUS (MOTHBAIHS)
. Teopernyeckas yacTh (0O3HAKOMJICHHE C HOBBIM MaTE€pHAIOM)
. [IpakTrueckas yacThb (MEPBUYHOE 3aKPETIICHUE HABBIKOB)
. [IpoBepka nepBUYHOrO YCBOCHUS 3HAHUI
. Pednexcus
. PexoMeHnanuu Jyisi caMoCTOSATEIbHOM paOboThI.
Ha 3anatusix npuMeHst0TCS TUAaKTUUYECKUE MaTepUaIb:
® JIUJaKTUYECKHE MOCOOUS (KapTOUKH, pa3IaTOYHbI MaTepuas, BOMPOCHI
JIJIS yCTHOTO U TIMChbMEHHOTO OIpOoca, MPAKTUYECKUE 3a/1aHUs);
® BHJICO3ANKCH, BUJIEO YPOKHU;
® [IpE3CHTAlIUH.
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