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IosicHUTENLHAA 3aNNCKA

JononuutenbHas 001eoOpa3oBaTesibHasi  oOllepa3BUBalolas MporpamMmma (Jajiee
JOOII) «Xumus B ®KU3HU YEIOBEKa» UMEET €CTECTBEHHOHAYYHYIO HAITPaBICHHOCTb.
JOOII «XuMus B )KU3HU 4YE€JIOBEKa» pa3pabOTaHa Ha OCHOBE CJIEAYIOIIUX HOPMAaTHBHO-
MpaBOBBIX JOKYMEHTOB: @enepanbhbiii 3akoH «0O0 o6OpazoBanuun B Poccuiickoit
@enepaunn» oT  29.12.2012  Ne273-O3,KoHuenuust pa3BUTHS AOMNOIHUTEIBHOIO
oOpazoBaHus neteil (yTrBepxkieHa pacnopsbkenueM [lpaButensctBa PO ot 04.09.2014
Nel726-p), Can-Ilun Kk yCTpOWCTBY, COJAEpXKAHWUIO W OpraHU3alUU JACSATEIbHOCTU
00pa3oBaTeNbHbIX OpraHU3alWid JIONOJHUTEIBRHOTO 00pa3oBaHus JeTel (yTBEPKICHO
MIOCTAHOBJIEHUEM [ JIaBHOTO rOCyJapCTBEHHOro caHutapHoro Bpadya PP ot 04.07.2014
Ne41), Ilopsiioxk opraHu3anMd U OCYIIECTBJICHHS 00pa30BATENBHON IEATEIBHOCTU I10
JOTIOJTHUTENbHBIM ~ 00111€00pa30BaTeIbHBIM  MporpaMMaM  (YTBEPXKIEH  IMPUKA30M
MunucrepctBa oOpa3zoBanuss W Hayku PO or 29.08.2013 Nel008), Mertonuueckue
PEKOMEHIallMU 0 TMPOEKTUPOBAHUIO JOMOJIHUTENbHBIX O0IIEpa3BUBAIOIINX MPOTpaMM
(Bkmtowast pasHoypoBHeBble ImporpaMmsbl) (IIpunoxenne k mnucemy [lemapramenta
roCy/1lapCTBEHHON MOJMTUKH B cepe BOCIUTAHUS JleTell U MoJjonexu MuHuCTepcTBa
obpazoBanusi 1 Hayku P® ot 18.11.2015 Ne09-3242. [lonoxxkeHue O IOMOTHUTEIHHOMN
obmeoOpazoBarenbHo  mporpamme  MBOY  «UepHopeuenckas COIII  Ne2  wum.
B.JI.Cononuenko» (yTBEpKIAEHO MpuKa3zoM aupekTopa mkoyabl oT 30.12.2019r. Ne385).
JononnutenbHas oOuieoOpa3zoBarenpHas oOIIepa3BUBarOLIas IMporpaMMma «XuMHUS B
KU3HM YEJIOBEKa» OpHEHTHPOBAHA HA pa3BUTUE I[103HABATEIBHOW AaKTUBHOCTH,
CaMOCTOSTEIIbHOCTH, JIO003HATEIbHOCTH, HAa JONOJIHEHUE M YriayOJeHUe IIKOJIbHOU
OporpaMMbl [0 XUMHUHM, (QOPMHUPOBAHUIO HMHTEpeca K HayYHO-HCCIIEI0BATEIbCKON
NEATEIBHOCTH.

HoBu3Ha n0moJHUTEILHONH 001Ie00pa3oBaTeIbHOM NMPOrpaMmMbl «XUMHS B KU3HU
YEJIOBEKa» 3aKJII0YAeTCs B TOM, YTO KPOME ONPEIEIEHHBIX 3HAHUN U YMEHHW ydaluecs
IPOBOJAST OOJBIIYIO U HApPaBICHHYIO pabOTy MO HAKOIJICHUIO U PACUIMPEHUIO 3HAHUH O
NPUMEHEHUN XHMHMUYECKUX BEIIECTB B IIOBCEJHEBHOW XW3HH. B mporpamme Kpome
TPaJAMLIMOHHBIX ~ METOAOB M (QOpM  OpraHu3aludyd  3aHATHH,  HMCHOJIB3YIOTCS
MH(OpMAMOHHO-KOMMYHUKaTUBHbIE TexHosnoruu. Ilpumenenne WKT mno3Bosser
3HAUYUTEIBHO PACIIMPUTh BO3MOXHOCTH TPEAbSABICHUS yuyeOHOM  uMHpOpMaluH,
MO3BOJISIET YCUIIUTh MOTUBALIMIO 00YYaOIIHUXCS.
AKTYaJIbHOCTh NpPOrpaMMbl. XHMHS - 3TO HayKa O BEIIECTBaX, UX CBOWCTBaxX W
npeBpamieHusx. Poiab XumMuM B JKM3HM — YeJlOBEKa  OrpoMHa.  XHUMHYECKas
MPOMBIIUIEHHOCTh B HACTOSIIEE BpeMs pa3BUBAETCs ropas3io ObicTpee, uyeM Jirolas
apyras, U B HauOOJIbIIEH CTENEHU OIpEeAeNiseT HAay4YHO - TEXHUYECKHH Iporpecc.
CoBpeMEHHOMY YEeJIOBEKY MPOCTO HEOOXOIMMO 3HaTh W MPABUIBHO UCIOJIb30BATh
JOCTHXKEHUSI COBPEMEHHON XUMHH U T€X BEUIECTB, KOTOPBIE UCTIOIb3YIOTCS B OBITY.
3HaHUs, TOJlydaeMble B IIKOJE MO XHWMHH, BO3MOXKHO M HEO0OXOAMMO TI'PaMOTHO
OPUMEHSATh U B MOBCEAHEBHOM ku3HU. [lo3HaBasi OCHOBOMOJATarONIME 3aKOHbI XUMUH,
oOyuaroluecs: 3HaKOMSITCSI ¢ COCTaBOM M CBOMCTBAMU Pa3IUYHBIX XUMUYECKUX BELIECTB,
KaK €CTeCTBEHHBIM 00pa3oM IMPHUCYTCTBYIOIIME B YEJIOBEUYECKOM OpPraHHU3Me, TaKk U MpHU
HE3aBUCUMOM BHEIIHEM BO31eWCTBHH. IIIKOJBHUKM y3HAIOT, KaK UMEHHO 3TH BEILECTBA
BJIMSIOT Ha MPOLIECCHI KU3HEAEATEIbHOCTH OPraHu3Ma U Ha caMy *U3Hb YEJIOBEKA - YTO
IIOJIE3HO U B KAKUX KOJIMYECTBAX, @ YTO MOKET OKa3bIBaTh OTPULATEIBHOE BIIUSIHUE.



JlononuutenbHast 00pazoBaTenbHas oOlIepa3BUBalOIas MporpaMma «XUMHs B KU3HU
Yel0OBEKa» 3HAKOMHUT OOydYalolMXcsl € KOMIUIEKCHBIMH MpoOjeMaMH W 3aJadaMu,
TpeOyIOIIMMHU CHHTE3a 3HAaHUN O psAny mnpeaMeToB ((du3uka, OMONOTHS, 3KOJIOTHS,
reorpadus, uCTopus).

OKOJIOTUYECKHI acCIeKT: aHajdu3 M3MEHEHUH B OKPYXKAIOLIEH cpele W OpraHu3alus
CBOETO BIIMSHUSA HA CUTYAIHIO, pOpMUPOBAHKE OEPEKHOTO OTHOIICHHUS K IPUPOJIE.

du3znyeckuii acrekT: u3ydeHue (PU3NYecKux CBOWCTB BEIECTB, PU3MUECKHE METOJbI
aHanu3a BelecTsa. Mcropuueckuil aceKT: HCTOPUYECKHUE CBEICHUS O BIMSHUA XUMUU Ha
KU3Hb YEJIOBEKA.

buonornyeckuii acrekT: U3y4eHHe XUMUYECKOTO COCTaBa OOBEKTOB KUBOW MTPUPOIBI.

Nudopmatuka — mnouck wuHbopmammu B HWHTepHeTe, co3zmanue u odopmiieHUE
npe3eHTalui, padoTa B TEKCTOBBIX U TAOJIMYHBIX PEAAKTOPAX.

Conepxxanue [Iporpammbl 3HAKOMUT OOYYaIOIIMXCA C XapaKTEPUCTUKOW BEIIECTB,
OKpPYXaIOIIUX HAc B OBITY: BOJA, TOBApEHHAs COJb, C BEIIECTBAMU, U3 KOTOPBIX CICIIaHbI
nocyJa, CIWYKH, KapaHJamy, Oymara, CTpPOUTEIbHbIE MaTepuaibl, aBTOMOOWJIbHAs
TEeXHHUKa, JiekapcTBa. Takue Tembl Kak: «Bona», «lloBapeHHas conb», «CHOHUKWY,
«bymara» 1aroT BO3MOKHOCTb aKTyaJIl3alluM SKOJIOTMUYECKUX 3HAHUM 00yJaromuxcsl.

[TpakTHueckue 3aHATHS CHOCOOCTBYIOT (POPMHUPOBAHUIO CHELMAIBHBIX YMEHUH U
HaBBIKOB pabOTHI € BEIECTBAMU U 000PYA0BaHUEM.

[IpoektHble pPabOTHI, TeMaTHKa KOTOpBIX npuBoguTcs B IIporpamme, mo3BosAT
chopMUpOBaTh y 00YyYarOIIMXCS YMEHHE CaMOCTOSTENbHO NpUOOpeTaTb U MPUMEHSThH
3HaHUS, a TAKKE Pa3BUBAIOT UX TBOPUYECKUE CTIOCOOHOCTH.

AxkrtyanbHOCcTh IIporpaMmbl 00ycioBiieHa TEM, YTO B YUYE€OHOM IUJIaHE MO HPEIMETY
«XUMH» OTBEJICHO Bcero 2 yaca B Hejenmo B 8 1 9 kimaccax u 1 yac B 10 u 11 xnaccax,
4YTO JAaeT BO3MOXHOCTh CHOPMHUPOBATH y OOYYarOIIMXCS TOJBKO 0a30Bble 3HAHHUA IO
npeamety. B Toxe Bpems Bo3pacT 13-16 neT siBasieTcss BaKHBIM 117151 TPO(ecCHnOHaIbHOTO
camoornpezeneHuss oOydaronmxcs. Bo3MOXKHO, 4TO MPOCHYBLUMMCS HMHTEPEC K XUMUU
MOXET BIIMATH Ha BEIOOp OynyIieit mpodeccuu.

[Iporpamma HampaBiieHa Ha JMYHOCTHO-OPUEHTUPOBAHHOE oOyueHue. Posb memarora
COCTOUT B TOM, YTOOBI CO3/IaTh KaXXJOMy OOydYaroleMmycsl BCE YCJIOBHs, JJIS HauboJsiee
MOJIHOTO PACKPBITHS U peanu3anuu ero cnocodHocteil. Co3marh TakUMe CHUTyalUd C
MCIIOJIb30BAaHUEM PA3JIMYHBIX METOJOB OOYUYEHUs, NMPU KOTOPBIX KaXIbId 00ydaromuics
MpuiIaraeT coOCTBEHHbIE TBOPUECKHE YCWJIMS M HHTEIUIEKTyalbHbIE CIIOCOOHOCTH MpHU
pELIeHNH MOCTaBJICHHBIX 3a/1a4.

[Iporpamma «Xumusi B )KU3HU YETOBEKa» CO3/]aHa C 1IeNbio (POPMHUPOBAHUS UHTEpECA K
XUMUH, pacUIMpeHHs] Kpyrozopa oOydarommxcsa. OHa OpUEHTUPOBaHA HAa OOYYAIOIIMXCS
13-15 ner, TO €cTh Takoro BO3pacTa, KOTJAa pedsTaM CTAaHOBUTCS WHTEPECEH MUp,
KOTOPBIM X OKPYXKaeT U TO, YTO OHU HE MOTYT OOBSCHUTD, a CIELIMAIbHBIX 3HAHUH ellle
He xBaraeT. O0y4aromnuecs ¢ poXKJICHUS OKPYKEHbI Pa3IMUYHbIMU BEIIECTBAMU U JIOJKHbI
yMeTh oOpamatbCsi ¢ HUMH. OCHOBHBIM YCIIOBUEM 3a4UCIICHHS AEeTel i 00yuyeHus
ABJISIETCS. MX  3aMHTEPECOBAHHOCTH U JOOPOBOJILHOE  JKEJIaHWE  3aHUMAaThCs
€CTECTBEHHOHAYYHOU €SI TeIbHOCTHIO.

Ileoazozuueckan yenecoobpaznocms npozpammot

[lenaroruyeckas 1enecooO0pa3HOCTh MPOrPAMMBbI 3aKJIIOYAETCS B TOM, UTO B MPOIIECCE
oOy4eHHs CO3/Ial0TCsl yCIOBUA K (POPMHUPOBAHUIO Yy OOYHAIOIIMXCS LEIOCTHON KapTHUHBI
MHpa, BOCIHUTAHUIO JIIOJCH TBOPYECKUX U KOHCTPYKTHBHO MBICISIINX, TOTOBBIX K



PEIICHHIO HeCTaHAAPTHBIX )KU3HEHHBIX 3a/1a4. Ha 3ansatusx mo nporpamme GOpMHUPYIOTCS
yMeHHsI 0€30MacHOro OOpalieHHs] C BEIIeCTBaMHU, HCIOJIb3yEeMbIMH B IOBCEIHEBHOMN
’KM3HH, 3aKJIabIBAIOTCSI HOPMBI 3/I0pOBOr0 00pa3a KU3HU. 3HAKOMCTBO OOYYaIOLIUXCS C
XUMHUYECKUMU BEIIECTBAMH, W3 KOTOPBIX COCTOUT OKPYKAIOIIUH MHp, TO3BOJSET
PacKpbITh BaXKHEHINIME B3aMMOCBS3M YEJIOBEKAa W PA3NUYHBIX BEIIECTB B CpPEIE €ro
oOuTaHus. DTO  TO3BOJIAET PeOCHKY MPUOOPECTH 3HAHWSA M YMEHHS, KOTOpbIE OH B
JaTbHEHIIIEM MOXKET UCIOJIb30BaTh KaK B Mpolecce 0OydeHUs B Pa3HbIX NUCIHILIMHAX,
TaK ¥ B MOBCETHEBHOM >KU3HU JJISl PEIICHUS] KOHKPETHBIX 3a]1ad.

[lporpamma obecrieunBaeT pa3BUTHE YMEHHM B HAy4HO - WPAKTUYECKOH U
HCCIIeIOBAaTENbCKOM AesaTeabHOCTH. (Co34aeT YCIOBUS JJS TOJHOIICHHOTO Pa3BUTHS
TBOPYECKHUX CIIOCOOHOCTEHM Ka)KJoro oOydaromierocs, yKperleHne MHTepeca K 3aHATHIM
0 XUMUH.

[Iporpamma «Xumusi B KH3HH 4YEJIOBEKa» CBS3aHA C BO3PACTHBIMU OCOOCHHOCTSMU
o0yyYaromuxcst JaHHOTO BO3pacTa: JI0003HATENBHOCTh, HAOIIOAATENbHOCTD; MHTEPEC K
XMMHAYECKHM IIpolleccaM; JKellaHueM paboTath ¢ J1abopaTOpHBIM 000pPYAOBaHHEM;
OBICTpOE OBJIAJICHUE YMEHUSIMU U HaBbIKAMHU.

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

OT/IMYUTEJIbHOM OCOOCHHOCTBHIO TAHHOW NPOrpaMMBl  3aKIIOYaeTCsl B TOM, YTO
nporpaMma CyIIECTBEHHO JIONOJHSET 00beM IIKOJBbHOM MporpaMmsel 1o xumuu. Kpome
TEOPETUYECKOr0 Kypca IPEeAyCMAaTpUBAETCS 3HAYUTEIBHOE KOJMYECTBO IPAKTUYECKHUX
paboT, I1aBHasg 1II€JIb KOTOPBIX —  Pa3BUTHE NPAKTUUECKUX YMEHUHM | HABBIKOB
CaMOCTOSITEIIBHOU, DKCIIEPUMEHTAIIBHOU U HUCCIIENOBATEIIBCKON IEATEIIbHOCTH YUaIUXCA.
PebsAta Haywarcsi CTaBUTh MPOCTEHMIINE OMBITHL, padOTaTh C peakTHUBaMH, IUIAHHUPOBATH
CaMOCTOSITENIbHYIO pa0OTy HaJl BBIOpaHHON TEMOMH, OpOPMIIATH IPAKTHUECKHUE PAOOTHI.

OOyueHue Mo JaHHOW NpOrpaMMe OCYLIECTBISETCS B (OpME MPAKTUUYECKUX padoT,
AKCKYpCHUH, a TaKXKe MPeayCMaTpUBaeTCA UHIMBHIyalbHasi paboTa ¢ 0JapEHHBIMU JAEThbMHU
Y TIOITOTOBKA 00YYaIOMXCs K HAYYHBIM KOH(DEpEeHUUAM U IPEAMETHBIM OJUMIIUATAM.

Aodpecam npozpammot

[IporpamMma paccuuTaHa Ha JETEW CPEIHErO WIKOJIBHOIO BO3pacTa. JlaHHBIA BO3pacT
ABJIIETCS TEPUOJOM OTPOYECTBA, BaKHEHIIME cHenupUUYecKue YepTbl KOTOPOIo
MPOSIBJISIIOTCA B CTPEMJIEHUMHM K OOLIEHUIO CO CBEPCTHUKAMH, MOSBICHUHM B TOBEICHUU
MPU3HAKOB, CBUJETEIbCTBYIOIIMX O JKEJIAaHUM YTBEPAUTH CBOIO CAMOCTOSITEIBHOCTD,
HE3aBUCUMOCTb.

CrpemieHue noJIJpoCTKOB OBJIAJIETh PA3IUYHBIMU YMEHUSMU CIIOCOOCTBYET Pa3BUTHIO
YyBCTBa COOCTBEHHOW YMENOCTH, KOMIIETEHTHOCTH U MOJHOLICHHOCTH.

10T epuosa XapaKTepU3yeTcs CTaHOBJICHHEM n30UpaTeNbHOCTH,
LEJICHANPABICHHOCT!  BOCHPHUSATHS, YCTOMYMBOIO  IPOU3BOJIBHOIO BHUMAHUS U
Jorudeckor mamstu. B 310 BpeMs akTuBHO (hopMupyeTcsi aOCTpaKTHOE, TEOPETHIECKOE
MBIIUIEHNE, YCWIMBAIOTCS WHIMBUIYAJIbHBIE pa3JIMyus, CBSI3aHHBIE C Pa3BUTHUEM
CaMOCTOSTENIbHOIO MBIIUIEHUS. €T CTaHOBJIIEHHE HOBOIO YpPOBHS CaMOCO3HAaHUA,
KOTOPBII BBIPAXKaeTCsl B CTPEMJICHUH MOHATH ce0s, CBOU BO3MOKHOCTH, CBOE CXOJICTBO C
OPYTUMU IETHbMHU U CBOKO HEMOBTOPUMOCT.

[Iporpamma «Xumusi B )KU3HHU YETOBEKa» CO3/1aHa C 1IeJbio ((OPMHUPOBAHUS UHTEpECA K
XUMUH, pacUIMpeHusi Kpyrozopa oOydarommxcsa. OHa OpUEHTUPOBAHA HAa OOYYAIOIIMXCS
13-16 ner, TO ecTh Takoro BO3pacTa, KOrja pedsitaM CTaHOBUTCS HMHTEPECEH MHp,



KOTOPBIA UX OKPYXKaeT U TO, YTO OHU HE MOTYT OOBSCHUTH, a CICHHABLHBIX 3HAHUH elle
He xBaTaeT. OOyuaromuecs: ¢ poKIEHUS OKPYKEHBI Pa3IMUYHBIMU BEIIECTBAMH U JOJKHBI
YMETb 00paiiarbcs ¢ HUMU

Bo3spact nereit, yaactByromnux B mporpamme 13-16 er.

DopMUPYIOTCS OAHOBO3PACTHBIE WM PA3HOBO3PACTHBIE TPYIIIbL, YACIEHHOCTBIO OT
15 no 20 yenoBek.

Habop ywammuxcsi B TpyIlly OCYLIECTBISETCS Ha OCHOBE CBOOOJHOro BbIOOpa
JICTbMH U UX POJIUTENSAMHU (3aKOHHBIMU TMPEICTABUTEISIME), 6€3 0TOOpa U MPEIbIBICHHUS
TpeOOBaHUI K HAIMYHMIO CIICIIMATIbHBIX 3HAHUH Y peOeHKa.

Cpok peanuzayuu npozpammslt u 00vEm yueOHbIX UaACo8:

[Iporpamma paccuntana Ha 1 rox o0yuenus. 144 gaca, 2 pasza B Heziemnro 1o 2 yaca.
Dopmol 00yueHus:

OOydenne 1O TMporpamMme OCYIIECTBISIETCS B OYHOM ¢dopMe, HO TaKKe
MPUMEHSIIOTCS U AUCTAHIHMOHHbIE TEXHOJIOTHH O0YUCHHS.

JlucTaHIHOHHOE 00y4YeHHMe NPUMEHSETCS C LENbI0 MHIAWBUIYAJTBHOTO OO0y4YeHUS
y4yaluxcs, MNPOMYCTUBLIMX 3aHATHUA MO OOJIE3HM, WIM APYTUM IpUYMHAM, a TaKXKe B
YCIOBUSX OTPAHUYUATEIIBHBIX MEPOIIPUATHN.

JlucTaHIIMOHHOE OOY4YEHHE OCYIIECTBIISICTCS C TPHUMEHEHHEM CEPBHUCOB CETHU
HNuTepner:
® JJICKTPOHHAS MOYTa;
e Cucrema Moodle (moayapHas 00bEKTHO-OPUECHTHPOBAHHAS JTUHAMHYECKast
yueOHas cpefa);
e utargopma Zoom;
e cepBuchl Google: JOKyMEHTHI, IPE3CHTAIUU, TAOIHIIbI, (POPMBI, CANTHI;
e IpyTrye MOMCKOBBIC, HHGOPMAIIMOHHBIC 1 HHTEPAKTUBHBIC CEPBUCHI.

B mpoiiecce  OOy4deHUs  HCIOJb3yeTcss  Takue GOpMbl  3aHSITHH Kak:
KOMOMHUPOBAHHOE, ITPAKTUYECKOE, Oecea, OMbIThI, SKCIIEPUMEHTHI, IKCKYPCHUH.
B nmanHOW mporpamme OTAAaeTCs TIPEANOYTEHHE TakuM opMamM, MeTojam
oOy4eHHs1, KOTOPBIE:
® CTUMYJIUPYIOT OOYYaIOIIMXCS K TOCTOSSHHOMY TIOTIOJIHEHUIO 3HaHUW (Oecensl,
BUKTOPHUHBI, OJTUMITHAIBI U T.11.);
® CIIOCOOCTBYIOT Pa3BUTHIO TBOPYECKOI'O MBIIUICHUS, METOMbI, O0eCreYrBarolue
dbopMHpOBaHHWE WHTEJUIEKTYaJbHBIX YMEHM: aHaliu3, CHUHTE3, CpaBHEHUE,
YCTAHOBJICHUE NPUYMHHO-CIICICTBEHHBIX CBSI3€i, a TaKXKe TPAJAUIIMOHHbBIC
METObI — Oecesia, HaOMIOISHUS, OTIBIT, YKCIIEPUMEHT, MPAKTHYECKUE paOOTHI;
©00€ECIEUNBAIOT  Pa3BUTHUE HUCCJEAOBATENLCKMX HABBIKOB, YMEHHUN;, OCHOB
OPOEKTHOTO MBILIUIEHUST OOydarommxcs (MPOEKTHbIE padOThl, MNPOOIEMHBIN
MOIXOJ] K U3YUCHHIO OTACIBHBIX SBICHUN).
Ha 3aHsTHsX IPUMEHSIOTCS 310pOBbecheperawuue TeXH0JI0Tuu:
® yecpeJ0BaHUE  PA3JIMYHBIX  METOJIOB  OOY4YEHMS:  CJOBECHBIM, HaIJISAHBIN,
ayJIMOBU3YyaIIbHBIN, MHIMBUIyaIbHAs, TPYNIOBas paboTa u Jip.;
® OpraHu3alus MEPEPHIBOB Uepe3 KaKble 45 MUHYT C TPOBETPUBAHNEM KaOWHETA,;
e IpoBeieHnEe (PU3KYITHBTMUHYTOK.



Pesrcum 3anamuii:

3aHATUS POBOAATCS 2 pa3a B HEAEIIO MO 2 aKaJIeMUYECKHUX 4Yaca (2 3aHsATus 1no 45
MUHYT C 10 MUHYTHBIM [IEPEPHIBOM).

Pexum opraHnu3aiiy 3aHATUH 10 JAHHOHN JOTOJHUTEIBHON 00111e00pa30BaTeIbHOM
nporpaMMe ONpeeNsaeTcs KaJeHIapHbIM y4eOHOM IpaKOM M COOTBETCTBYET HOpMaM,
yrBepkAeHHBbIM «CanlluH K yCTpOHCTBY, COACpXKAHHUIO U OPTaHHU3AIMN peXuMa padOThI

o0pa3oBaTeNbHbIX OpraHU3alMi JTOMOJHUTEILHOTO oOpa3oBanus paetei» (Canllun
2.4.43172 -14).

HEJIb U 3AJAYUA ITPOI'PAMMBI

Heas nporpammbl: PopmuipoBaHue y O00ydalomUXCA TIIYOOKOTO M YCTOMYHMBOIO
MHTEpeca K MUPY BEIIECTB MU XMMHUYECKHX MpPEBpalleHui, MpuoOpeTeHne HeoOXO0AMMBIX
MPAKTUYECKHUX, UCCIIEIOBATEILCKUX YMEHUN M HABBIKOB IS MPOBEIACHUS 1a00paTOPHBIX
paboT, Oe30macHOro 0OpaIlleHHs C BEIIECTBAaMHU B MOBCETHEBHOMN KU3HHU.

3agaum:

Obpaszosamenvhble:

o YIIyOJaTh M PacCIIMPATh 3HAHWS OOYYAIONMIUXCS M0 HEOPTaHWMYECKOW U
OpraHUYECKON XUMUH,

o chopMUpoOBaTh YMEHHSI HAOIIOaTh U OOBSCHATH XMMHUYCCKHE SIBJICHUS,
MIPOMCXO/ISIIINE B PUPOJIC, OBITY;

o pa3BUBATh YMEHUS padOTaTh C XUMHYECCKUMU TTPHOOpPaMH, C BEIIECTBAMH,
BBITIOJTHATh HECJIOXKHBIC XMMHUYECKHE OIBITHI, COOJIOMAaTh IMpaBUIa TEXHUKH
0e30I1aCHOCTH;

o pa3BUBaTh MO3HABATEIbHBIC HHTEPECHI U MHTEIICKTYaJIbHBIC CIIOCOOHOCTH

B IIpoHCCCC IPOBCACHHA XHMHYCCKOI'O JOKCIICPUMCHTA, CAMOCTOATCIIBHOCTD
HpI/IO6peTeHI/I$I 3HAHMHA B COOTBETCTBUM C BO3HHKAOIMINMHN KU3HCHHBIMH

OTPEOHOCTIMU;

o pacHIMpATh MHTEPEC K XUMHH, CIIOCOOCTBOBATH BHIOOPY yUaITUMUCS MyTEH
JTaNbHEHUIIET0 TMPOJAODKEHUS XUMHUYECKOTO WM  eCTECTBEHHO-HAYyYHOTO
o0Opa3oBaHus.

Pa3zsusarowue:

o dbopMHpoOBaTH CrElUaIbHBIE YMEHUS U HAaBBIKA PaOOThl C XMMUYECKUMHU
BEIIIECTBAMH W MaTepHaIaMH B OBITY M MCIIOJIh30BaTh TIOJyYCHHBIC 3HAHUS Ha
IPaKTHUKE;

o pa3BUBaTh  TBOPYECKHE CIIOCOOHOCTH M  YMEHHUS  OOydYarouuxcs

CaMOCTOSITENIbHO MPUOOPETATh U IPUMEHSATH 3HAHUS HA MPAKTHUKE;

o pa3BUBaTh O3HABATEIBHBIN HHTEPEC K OKPYKAIOLIEMY MUDY;

L4 Pa3BHUBAaThb aHAJIUTUYECKUU CKjIaaa yMma, yMCHHUC Ha6JHOlIaTB, CpaBHHUBATD,
ACJIaTb BBIBOJBI, O606H_[aTB ITOJIYUYCHHBIC 3HAHUA.
Bocnumamenvnuoie:

o BOCIIMTBIBATh  3KOJIOTHYECKYIO TPAMOTHOCTh M XHMHUECKYIO KYJbTYpYy IIpH
oOpallieHnu ¢ BEIIECCTBAMH,



CTIIOCOOCTBOBATh OPUEHTAIIMN O0YYArOIINXCS HA BBIOOP XUMHUKO- OMOJIOTUIECKOTO

npouIIs.

CopeprkaHue mporpamMmmsl
VY4eOHblli 1aH

Ne | HazBanmue pa3naesia, TeMbl KoanyecTBo 4acos Dopmbl aTTecTamuu,
n/n BCEro | Teopusi | MPAKTHKA | KOHTPOJIs
1. Baenenue 8 6 2 becena, TEMaTHYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobeceioBaHme
TemaTuyeckoe
2. | Tema 1. Bona 8 4 4 TECTUPOBAHUE, TPAKTUKYM
Tema 2.Yuctble BemiecTBa u [IpakTukym™m, pelieHue
3. | cMecH B )KU3HU YEIIOBEKa 6 2 4 3a1a4
4, Tema 3.[loBapeHHas cojib "
caxap S) 3 2 IPAKTUKYM
5. | Tema 4. Xumus nuimu 20 3 17 IPAKTUKYM
6. | Tema 5. Cnuuku 8 6 2 Oecena, MPaAKTUKYM
7. | Tema 6.bymara 6 2 4 IPAKTUKYM
8. | Tema 7. Xumus u 12 4 8 [IpakTukym, Oecena,
CTPOHTEJILCTBO peuieHue  HeCTaHAAPTHBIX
3a1a4y
9. Tema 8. Xumus u astomoouns | 4 2 2 Oecena, MPaKTUKYM
10. | Tema 9. Xumus ctupaer, 10 2 8 [IpakTukym, Oecena,
YUCTUT U yOupaer peuieHne  HeCcTaHAAPTHBIX
3a1a4
11. | Tema 10. Xumust u 6 2 4 [IpakTukym, Oecena,
KOCMETHICCKHUE CPENCTBA pelIeHue  HECTaHAAPTHBIX
3a/1a4y
12. | Tema 11. Xumus — x03siKa 12 5 7 Pemenne 3amad, co3maHue
JIOMaIIHEH anTeyuku KPOCCBOP/IOB, IIPAKTUKYM
13. | Tema 12. Xumus B METUITUHE 32 20 12 [IpakTukym, Oecena,
pelieHne HeCTaHIAPTHBIX
3a1a4
14. | Tema 13. BeinonHenue 7 2 5 3ammuTa IIPOEKTOB,
IIPOCKTOB IIPE3EHTALUs
Uroro: 144 63 81




Conepxxkanue yueOHOro nmjiaHa nporpamMmbl
BBenenue (8 yacon)

Teopus (6 u1): OOmue mpaBuia pabOThl B XMMHUYECKOW naboparopun. TexHUKa
Oe3onacHoCcTH Mpu paboTe B XUMHUYECKOW jaboparopun. Oka3zaHue MepBON MOMOIIU
OpY HECYacTHBIX ciiydasx. [IpaBmia pa®oOThl € KUCIOTaMHU, IIEIOYAMH, JIETYUYUMU
BelecTBaMu. HarpeBaTenbHble TpUOOPHl W TpaBWiia pabOThl ¢ HUMH. XHUMHUYECKas
nocyja oOmero Ha3HaueHHs. MbBITbe€ M CyIIKa XMMHYECKOW Mocynbl. Ponp xumum B
KU3HU YeNIOBEKAa U pa3BUTUU YesioBeuecTBa. O030p BAXKHEHIINX KIIACCOB COCTUHEHHUI,
HCTIOJb3YEMbIX YEJIOBEKOM. XHMHS -TBOPEHHE MNPUPOJLI U PYK UEIOBEKA. XUMHS
BOKPYT Hac. XMMHUYECKHE BEIIECTBA B IOBCEIHEBHOW JKM3HU YEIOBEKA.

[MpakTuka (24). 1. Ilpwembl oOpamieHHs C HarpeBaTCIBHBIMH IPHOOpaMU
(ciupTOBKa, MJIUTKA, BOASIHAS OaHs) M XUMUYECKOM MOCYA0M OOIIEro Ha3HAYEHUS.
2.CoctaBiieHHE TaOJNHI], OTPAKAIOIMIMX KJIACCU(UKAIUIO BEIECTB, H3TOTOBJICHUE
ATUKETOK HEOPTraHUYECKUX BEIIECTB, COCTABICHUE CIUCKA PEAKTUBOB, HECOBMECTUMBIX
JUISL XpaHEHUSL.

Tema 1. Boaa (8 yacos)

Teopus (4 4): Bona B macmtade mianetsl. Kpyropopot Bojsl. [IpupoaHas Bomga u €
Pa3HOBUIHOCTHU. XapaKTEpUCTHKA BOJ IO COCTAaBy U CBOMCTBaM. MUHEpalIbHbIE BOJBIL,
UX MECTOPOXKICHHMSI, COCTAB, 11eIe0HbIE CBOMCTBA, IPUMEHEHHUE. 3anachl MPECHON BOABI
Ha miadeTe. [IpecHas Boja W ee 3amachl. DKOJOTMYECKUE MPOOJEMbl YUCTON BO/IBI.
Boma B opranusme uyenoBeka. Boma B MenuumHe W (dapmakoiaorud. AHoMaluu
bu3nyecknx cBOUCTB. PacTBopsitonias cnocoOHOCTh BOAbI. [Ipo6aeMbl MUTHEBOM BOJIBI.
[Ipocmotp pparmenta pusibma BBC «TaiiHa )kuBOM BOABD».

[Ipaktuka (4 4): 1. AHanu3 BoAbI U3 NPUPOIHBIX UCTOUHHUKOB.

2. PacTBOpsroniee aeiictere Boabl. [Ipurorosiienre pacTBopoB.

3. OuncTtka Boabl. OnpenesneHue )KECTKOCTH BOJIBI U €€ YCTPaHEHHE.
5. MHoro 1 BOJibI B OBOIIaxX U ppykrax?

Tema 2. Uucrple BemecTBa U CMeCH B KHU3HU YejioBeKa (6 4acoB)

Teopus (2 4):

Yucteie BemecTBa JuctummpoBadHas Boja, Kuciopona. Cepedpo, Bomopona, CBuner u
np. Uctunnbie pactBopel. Cmecu Mopckas Boga. I'panur. Crane. PacTtBOp Xxsopuaa
Hatpusa 1y uHbekui. YyryH. Bo3ayx. bazaneT. CTekno. OMylbCcHUs «Maciao B BOJEY.
PasHoBuaHOCTH cCcMeceH, O00JIaCTH WX MCHOJB30BAaHUS B IIOBCEIHEBHOHN JKU3HU
yesnoBeka. ['omoreHHsle U rereporeHHnie cMecu. Cmecu B (apmakosoruu. [Ipumepsl
KUJKUX, TBEPIbIX U Ta3000pa3HbIX cMeceil. OMHOPOAHBIE U HEOAHOPOIHBIE CMECU B
oniTy. CBOliCTBa cMecei. Pa3nenenue cmeceil. Boienenue BemecTB U3 HEOJHOPOIHOM
cMecH, O00pa30BaHHOM pAacCTBOPUMBIMM M HEPACTBOPUMBIMU B BOJI€ BEIIECCTBAMM.
OrcrauBaHue: BeijeneHue BelECTB W3 HEOJHOPOJHOM CcMecH, OOpa3oBaHHOMN
HEPACTBOPMMBIMU B BOJI€ BELIECTBAMHM C Pa3JIMYHOM IUIOTHOCTBHIO. B nenurenbHOU
BOpoHKe. JIUCTWIAIMSA, BBIMapUBaHKWE, IeHTpUudyrupoBanue, xpomartorpadus,
KpUCTa/UTH3aIisl U BO3TOHKA. [leperoHka wimm IUCTHIUIIMS - CHOCOO pa3feiieHHs,
OCHOBaHHbI Ha pa3IU4YUM B TeMIlepaTypax KHUIIEHHS IPYr B JIPyre KOMIIOHEHTOB.
[Ipuem paspeneHus OJHOPOIAHBIX CMECEH ITyTEM HCIIAPECHUS JIETYYUX KUJIKOCTEU C
MOCJIEAYIOIIEN KOHAECHCAMEW HX MmapoB. [Ipumep: monmydeHwe AUCTUILNIMPOBAHHOU




Bo/Abl. Perienne 3agay Ha HAXO0XACHWE MAacCOBOW M OOBEMHON [OJM KOMITOHEHTa
CMECH.

IIpaktuka (4 4): 1. M3roroBiaeHne mpocredmnx (QUIBTPOB U3 MOAPYUYHBIX CPEICTB.
Pa3nenenne HEOAHOPOIHBIX CMECEM.

2. O4ncTKa METHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 3. IloBapennasi cosib u caxap (54acoB)

Teopus (3 4): Ponp moBapeHHON cosii B OOMEHE BELIECTB YEJIOBEKA U KUBOTHBIX.
ConeBoii ©OanmaHc B opraHuzMe uenoBeka. [IpumeHeHuwe xyiopujga HaTpusi B
XO3SIICTBEHHOM JAeSTeIbHOCTU YenioBeka. Korja conp — si. 3510ynoTpedsieHne COJIbIO.
Hcnonp30BaHne XJI0pHUa HATPUsS B XMMUYECKOW NMPOMBINUIEHHOCTH. Mcnonbs3oBanue
XJIOpUa HaTpus B nuile, MeauuuHe. [IponsBoncTBo moBapeHHoil comu. Caxap U €ro
cBoiicTBa. [losie3Hbie 1 BpeaHble yepThl caxapa. HeoObIYHOE MpUMEHEHUE caxapa.

[TpakTuka (24): 1. CBolicTBa pacTBOPOB MOBAPEHHOU COJIU
2. T'oput nu caxap?

Tema 4. Xumus numm (20 gacoB)

Teopus (34): 13 yvero cocrout numa. XUMHUUYECKUH COCTaB MPOAYKTOB MHUTAHUS.
OCHOBHbIE KOMIIOHEHTBHI IUIIU: JKUPBI, OCJNKH, YIJIEBOAbI, BUTAMUHBI, COJIH. XHUMHS
IPOAYKTOB PACTUTEIIBHOTO U KUBOTHOT'O IIPOUCXOKAEHUA. PUZHOIIOTUS MUILEBAPEHUS.
[IpoayKTsl OBICTPOrO MPHUTOTOBIIEHUS U OCOOEHHOCTM UX IpousBojcTBa. IIpoueccsl,
IPOUCXOAIIME MPU BapKe, TYIICHWH W XKapeHHH nuiy. Kak caenars eny He TOJIBKO
BKYCHOM, HO M moje3Ho? J[o0aBkM B NpPOAYKTHI NUTaHMs. XHUMUYECKUE PEAKIUU
BHYTpH Hac. XHMHUYECKHE MPOLECCHI, MPOUCXOASIINE MPU XPAHEHUU U nepepaboTke
CEJIbCKOXO3SIICTBEHHOTO ChIphsi. KOHCEpBaHTBI M aHTUOKHUCIUTENH, UX poJib. CriocoObl
XMMUYECKOTO aHajh3a COCTaBa BEIIECTB B mpoaykrax nuranud. CopepkaHue
BUTAMHHOB U MUHEPAJIbHBIX BEIIECTB B MUILIEBBIX MPOIAYKTAX.

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

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

3. OnpenesieHUe HUTPATOB B MPOAYKTaxX.

4. AHanu3 npoxJIaIUTEIIbHBIX HAITUTKOB.

5. OmnpenenieHne coepKaHus KUPOB B CEMEHAX PACTEHUM.

6. KauecTBeHHbBIE peaKUX HA IPUCYTCTBHUE YIIIEBOJOB.

7. XUMHAYECKUE OMBITHI C KEBATECIILHOU PE3UHKOM.

8. OnpeneneHue coaep:kaHus MOBAPEHHOM COJM B MPOIYKTaX MUTAHUS (MAaCJo, ChIPHI,
COJIEHBIE TBOPOKHBIC U3/IETIHSA).

Tema 5. Cninuku (8 yacos)

[Ipaktuka (64): ITupodopsl. Uctopust nzodperenus cnuuek. Cnuuku [lancens u
Yokepa. Crinuku Copua. Cnimuku Mpunu. lBeackue cnmuku Jlynacrpema. KpacHeiil u
oenbiit pocdop. OKUCIUTENHHO - BOCCTAHOBUTEIBHBIE MPOLIECCHI, MPOTEKAIOIINE MPU
3aKUraHun  crnuykd. (OCHOBHBIE BUIBI COBPEMEHHBIX CIHYEK. JlepeBsHHbIE
(M3roTOBJIEHHBIE W3 MATKUX MOPOJ JEPEBA - OCUHBI, JIMIBI, TONOJIA, aMEPHUKAHCKOW
0enoif COCHBI U T. I.), KAPTOHHBIE U BOCKOBBIE (MapaUHOBBIE - U3TOTOBJICHHBIE U3
XJIOMYaTOOyMa)KHOTO JKI'yTa, MPOMUTaHHOTO mapaduHoMm). Ilo meTomy 3akuranus -
TEPOUYHBIE (3AKUTAIOIIUECS MPU TPEHUH O CHELUUAIbHYIO IMOBEPXHOCTh - TEPKY) H
O0ecTépounble (3RKHUTAIIMECS TPU TPEHUH O OO0y MOBEPXHOCTH). CrudedHoe
nmpou3BoAcTBO B Poccun. CTpoeHue, cocTaB M U3roToBJIeHUE crnyek. CrnernuanbHble




cinuku. [lITopMOBBIe (OXOTHHYBM) - TOPAIIME HA BETPY, B CHIPOCTU U MOA JTOKAEM.
Tepmuueckue - pa3BUBAIOIINE MPU FTOPEHUU O0JIee BBICOKYIO TEMIIEpaTypy U JArOIlne
Opy CrOpaHUM TOJOBKM OoJiblliee KOJIMYEeCTBO Teria. CHUrHajibHbBIE - JAlONIMe MpU
ropeHuu 1BeTHoe miams. Potorpaduueckue - Aarore MTHOBEHHYIO SIPKYIO BCIIBIIIKY,
ucnoJib3yemyto npu ¢otorpadupoBanu. CUTapHbIE - CIIMYKH YBEJIUYEHHOTO pa3Mepa
uist Gosiee TPOJOJDKUTEIBHOTO TOPEHUsS MPU pPAaCKypuBaHUU curapbl. TpyOouHble-
CIMYKM YBEJIMYEHHOTO pa3Mmepa Juisi Oojiee MPOAODKUTEIBHOIO TOpPEHUs IMpHU
pacKypuBaHUU KypuUTeNnbHOU TpyOku. KamuHHBIE - OYE€Hb UIMHHBIE CIHYKH, YTOOBI
3aKUraTh KamMuHBL. ['a30Bble - MEHbBINEW JJIMHBI, YEM KaMHHHbBIC, YTOOBI 3a)KUTaThb
ra3oBble ropeiyiku. JlexkopaTuBHbIEC (MOJAPOYHBIE, KOJUICKIMOHHBIE) - OTpaHUYCHHBIE
BBIITYCKA KOPOOKOB (MHOTIA HAOOpamu, YJIOKCHHBIMA B JEKOPATHBHYIO KOPOOKY).
IIpaktuka (24): 1.M3yuyeHune CBOMCTB pa3auYHBIX BHUJOB CHHUYEK (OBITOBBIX,
OXOTHUYBHX, TEPMUYCCKUX, CHTHAIBHBIX, KAMHUHHBIX, (poTOrpadmaecKux).

Tema 6. bymara (6 yacos)

Teopust (24): OT mepramMeHTa W IICJIKOBBIX KHUT A0 Hammx gHel. [lemmronosa.
Ceszyrolue: KaojauH, KapOOHAT KajbIUsl, MUTMEHTHI. XJIOMYaTOOyMa)kKHbIE TKaHHU.
Bubl 6yMaru u ux npakTH4e€CKO€ UCIIOIb30BaHUE. TEeXHOIOTHS IPOU3BOJICTBA OyMaru.
Ctpyktypa OyMaru 1OjJi MHKPOCKOIIOM BO  (DJIyOpPECIIEHTHOM  CBEUYCHUHU.
[TonmydalOpukarbl a1 TPOU3BOJACTBA OyMaru: JApPEBECHAas Macca WU IIEJUTI0N03a;
IEJUTI0JI03a OJHOJIETHUX PacTeHUH (COJOMBI, TPOCTHHIIBI, KOHOTUIA, PUCA U JPYTHUX);
NOJIYLEJUIION03a; MakKyjlaTypa; TpANUYHAS ToJiyMacca; i CIENUalIbHBIX BHJIOB
Oymaru: acOecT, IIEPCTh M JAPYrue TEKCTHIIbHbIE BOJIOKHA. [Ipom3BoacTBo Oymarwu:
MIPUTOTOBJICHUE OyMa)KHOW Macchl (pa3MoJl U CMEIIEHHWE KOMIIOHEHTOB, IMPOKJIEHKa,
HAaIllOJIHEHHE M OKpacka OyMa)kKHOM Macchl); BbIpaOOTKa OymMaXHOW Macchl Ha
OymarojienaTeapHON MaiirHe (pa30aBieHUE BOJOW M OYMCTKA MAacChl OT 3arps3HEHMUI,
OTJIUB, ITPECCOBAHUE M CYIIKA, a TAKXKE MEPBUYHAS OTAEJIKA); OKOHYATEIbHAs OTIEIKA
(xamanAMpOBaHUE, PE3KA); COPTUPOBKA U YIIAKOBKA.

[TpakTuka (4 4): 1. U3ydeHre cBOMCTB pa3InYHBIX BUIOB OyMarm.

2. Ilonyuenue Oymaru.
Tema 7. Xumusi u ctpouTeibeTBO (12 yacos)

Teopus (4 4): Ctpoutensubie pacTtBopbl. M3Bects. Men. Ilecok. beton. Llemenr.
Ucropust crexna. Kupnuum. ®Papdop u dasac. J[lpeBecuHa — yHHKaJIbHBIM
CTpOUTENbHBIN MaTepuai. Jlakokpacounsie MaTtepuanbl. CBOMCTBA 0IM(BI, MACISTHBIX
Kpacok, sMmaneii, pactBopuresneil. [loHstue 00 5KOJIOrHMYECKHM YHUCTBHIX MaTepuaiax.
Kepamnueckas mnena. 3upaput. Kambimur. Conomur. ['pyroOnoxu. Cuimkarsl
METAJIOB M BsDKylue Marepuanbl. Koppo3usi ctpoutenbHblx MaTepruasioB. [Tommmepsr
B CTPOMTEIILCTBE. XUMHUUYECKHE CBONCTBA CTPOUTEIBHBIX MAaT€pHaloB XHUMHUYECKas
CTOMKOCTb — OTO CBOMCTBO IIOKa3bIBAET, HACKOJIBKO MATEpPHAT YCTOMYUB K
BO3JICMCTBUIO JPYTUX BEUIECTB: KHUCJOT, IIEJIOYEH, cojeld W ra3oB. Koppo3noHHas
YCTOMYMUBOCTh — CBOMCTBO Marepuaja IPOTUBOCTOSATH BO3ACHCTBUAM OKPYXKAIOLIEH
cpenbl. Yamie BCero 93TO OTHOCUTCA K CHOCOOHOCTH HE MPOMYyCKaTh BIary.
PactBopuMOCT, — CBOWMCTBO, MpU KOTOPOM MaTepual HMEET CIIOCOOHOCTh
PacTBOPATHCS B PA3JIMYHBIX KUJIKOCTIX. AJre3usi — CBOMCTBO, KOTOPOE XapaKTEPU3YET
CIIOCOOHOCTh ~ COCOUHATHCS C  JAPYTUMH  MaTepHalaMd U TTOBEPXHOCTSMHU.
Kpucrannuzanus — xapakTepucTHKa, IPU KOTOPO MaTepral MOKET B COCTOSIHUY Tapa,
pacTBOpa WJIM paciuiaBa oOpa30oBbIBaTh KPUCTAIUIBL. Bumbl 3arpsisHeHHid (IBUICBBIE,




paananroHHbIe, OMOJOTHYECKHE, IIIyMOBBIE), 3HAYCHUE KUBBIX OPTaHU3MOB B JOMax U
KBapTHpax.

[lpaktuka (84): 1. OmnpezneneHue OTHOCHTEIHOM 3amlbUICHHOCTH BO3AyXa B
OMEIICHHH.

2. Pemienue 3a1a4 ¢ 3KOJIOTMYECKUM COJIEPKAHUEM.
Tema 8. Xumusi u aBToMmo0mb (4 yaca)

Teopust (24): Marepuanbl, KOTOpblE€ HCHOJB3YIOTCS NI  M3TOTOBJICHUS
aproMoOusiel. 3ampaBoyHbIE >KUAKOCTH (TOIUIMBO, Macja, CMa3KH, OXJaXKIarollue
KUAKOCTH), PE3UHbI - IIUHBI W PE3UHOTEXHUYECKUE W3JENUs; IUIaCTMACCHI;
OTJICIIOYHOJICKOPAaTUBHBIE MaTepuaibl (OOMBKa, JIAKM W KPAacKd, aHTUKOPPO3UOHHBIE
MOKPBITUSA U T. I1.); KJIE€U, TEPMETUKHU. DIEKTPOIUT — 3TO YTO-TO 3HAKOMOE. beH3uH,
KEPOCHUH U JIpyTUe «- UHbl XUMHUYECKHE MPOLIECCHI, TPOUCXOASIINE NPU IKCIUTyaTalun
aBTOMOOMIIS. DKOJIOTHS K aBTOMOOWIIb.

[Ipaktuka (24): 1. beH3uH U KEpOCUH KakK pacTBOpHUTENIN. OMNBITH MO 03HAKOMIICHHIO
C PacCTBOPSIONIMM JIeHCTBUEM HE(TENPOIYKTOB, KaK U MPEIbIAYIINUA, MJI0X0 BUIHBI C
JEMOHCTPAlHOHHOTO CTOJIa, II03TOMY MX JIydllle BCEr0 CTaBUTh B KadyeCTBE
nabopatopHoit paboThl. a) B nmpoOupku ¢ 6€H3MHOM, KEPOCUHOM U BOJIOM HAJIMBAIOT 110
0,5 M1 pacTUTENBHOIO Macja U B30anThIBalOT. Macio pacTBOpsieTcs B YIIEBOI0POAAX.
OTMeuaroT JIydlllyl0 pacTBOPUMOCTb B OeH3uHe. 0) B HeOonblime cTakaHYMKd WU
(dapdopoBble YaAIKK C TEMHU K€ JKUIKOCTSIMH MOMELIAIOT KYCOUYKH TKaHU C MSATHAMMU
KUpA U NIEPEMENINBAIOT UX CTEKIISTHHOM Majoudkor 2-3 MuH. Ilocie BeICBIXaHMS TKaHM,
MIOMEIICHHbIE B OEH3HH U KEPOCUH, OKA3bIBAIOTCSI OUYMIIEHHBIMH OT 5KHpA.

2. T'opeHue BBICHIUX YTJIEBOAOPOAOB. a) (CMauuBalOT MOJOCKUA (PUIBTPOBATBHOMN
OyMaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOKUTalOT UX. BemiecTBa ropar cBETAIUMCS
miameHeM. Beiciine yriaeBogopoasl Ipu ropeHnrd o0pasyroT konoThk. 0) Ha xene3Hbie
IJIACTUHKA WA (apPOpoBbIE KPBIINIKA HAJIMBAIOT IO HECKOJBKY Kareiab OeH3HHa,
KEpOCHHA M CMa304YHOIr'0 Maciia Wik Ma3zyTa ¥ o KUratoT. HabmonarT To ke siBJIeHHeE.
OOpamaT BHUMaHHE Ha JIETKYIO BOCIUIAMEHSEMOCTh OC€H3MHAa M Ha CpPAaBHHUTENILHO
TPYJIHYIO CTOPAaeMOCTh MasyTa. B) B skenesnyto unu $haphopoByro JI0KEUKy MOMEIIAloT
HEOOJNBIION KyCcOUeK mapaduHa W HarpeBarT ero B IulamMeHu ropenku. [lapadpun
IUTaBUTCS, @ 3aTEM FOPUT, 00pa3ysi KONOTb.

3. Ouuctka OeH3MHa M KepocuHa. BeH3MH M KepOCHH MOcje 3aBOACKON MEepEeroHKH
coJiep)KaT MpUMECH HA(PTEHOBBIX KHUCIOT M JPYTUX BEIIECTB, OCIOXKHSIOMIUX HUX
npuMeHeHne. HeouuieHHbI KepocuH, HampuMmep, IJI0XO MOJHUMAeTcs MO (DUTHITIO
JamIbl, c¢aabo Toput U OblcTpo oOpaszyer Harap. HeouunneHHble TPOIYKTHI MOXKHO
y3HaTh MO TPSI3HOMY BHUJY U Malod mNpo3payHOCTH. OYHCTKY MPOM3BOAST OOBIYHO,
oOpabatbiBasi HePTENpOayKThl CIEpBa KOHIEHTPUPOBAHHOW KHUCIIOTOM, a 3aTeM
nienoybto. HamuBaroT B OOJNBIIYIO JEIUTENbHYI0 BOPOHKY 15—20 MJI HEOUMILIEHHOTO
KepocuHa M TpHOaBIAIOT 2-3 MJ KOHUEHTPUPOBAHHOM CEPHOWM KHUCIOTHI. BopoHKy
3aKpBIBAIOT MPOOKON U CMECh BCTPSAXHUBAIOT 0K0JI0 10 MuH. [Tpu 5TOM BOpOHKY AepKaT
npoOKOM BHU3 U BpEMsI OT BPEMEHU OTKPBIBAIOT KpaH, YTOObI BBIMYCTUTh BBEPX Mapbl
neTy4ux BemiecTB. [locne 3Toro cMecu JaroT pacciouThes, Ha YTO TakKXke MoTpedyeTcs
MUHYT 10 unu naxe OoJblle, 1 MEUICHHO CITyCKAIOT HIKHUN CIIOM KHCIIOTO TyJIpOHa.
OcTtaBimuiics B BOPOHKE KEPOCHMH IPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOJOW B
TedyeHue 1—2 wmuH. BOmHBIA CclOW coyckaroT, a KepocuH mpombiBaior 5— 10-
IIPOLICHTHBIM PacTBOPOM Iienouu. Ilocne civBaHWS LIEIOYHOTO CJIOS OTMBIBAKOT OT
KepOCHHA BOJIOM OCTaTKH Iesioun (mpoda denondranenHom). YOexaa0TCs B TOM, YTO




OYMIIEHHBIN KEPOCUH OKa3bIBACTCS 00Jiee MPO3pAYHBIM, JIYUIIIe TOPUT U UMEET APYTron
3amax. Ha mmctkm QumbTpoBanpHOM OyMard MOMENIAIOT KAl HUCXOJHOTO U
OUYMILIEHHOTO KepocruHa. OUMIEHHBIN KEPOCUH UCTIAPSIETCS MOTHOCTHIO, HEOUNILIEHHBIN
OCTaBJISIET MOCJIE ceOs MSITHO MpUMECEH.

Tema 9. Xumusi ctupaet, unctut u youpaer (10uacos)

Teopus (24): Mpuia. CoctaB, ctpoeHue, noiydeHue. CHHTETUYECKHUE MOIOLIUE
CpPEACTBa M TOBEPXHOCTHO - AKTUBHBIE BeniecTtBa. OcHOBHbIE KOMMNOHEHTBI CMC:
MOBEpPXHOCTHO-akTUBHBIE BemiecTBa ([IAB); BcmomoraTenbHbie BElIECTBA: IIEIOYHBIC
COJIM - KapOOHAT M CUJIMKAT HATpUs, HEUTpaJIbHbIE CONU - cyibdaT u GocdaTr HATpuUs;
KapOOKCHUMETHJIIICIIIION03a, TOJUBUHIWINUPPOIUIOH, XUMHUYECKHE OTOENIUBATEIH
(mepconm); xumuuyeckue oTOenuBaTenu  (MEPEKUCh  BOAOpOAa);  (pu3MUecKue
(omrtrueckue) orOenwBaTenw - (HIyOPECHUPYIOMNE COCIUHCHUS;, aJCOPOITMOHHBIC
Kpacutenu (yJabTpaMapuH, WHJWIO, CHUHTETUYECKUE OPTraHUYECKUE MUTMEHTHI);
ouonobaBku - (epMeHTHl (JIUMa3bl, MPOTea3bl M Jp.); OTAYIIKH; AHTHUCTATHKH.
CpencrtBa OBITOBOM XMMHH - XHUMHUYECKHE CPEACTBA MO YXOIy 3a COOCTBEHHOCTHIO:
OJICKJI0M, TOMEIIeHUsIMH, aBToMoOmisiMu. K cpencrBaM OBITOBOM XWMUU OTHOCSIT
NE3UH(PUIPYIONINE CPEACTBa, PEneUIeHThl W mp. cpenctBa. CpencrBa OBITOBOM
XUMUHU, IPUMEHSEMBIE JUIsI BEIBEJICHUS TISITEH.

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

2. IIpuroToBieHNE MbLJIa U3 CBEUYKU U CTUPATBHOM COJIBI.

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

Teopusa(24): Kocmetnueckue moromue cpeactra. Kpemsl. [lenHoMoromme cpencraa.
OnosackuBartend U KOHIUIMOHEPHI. ['enn. CocTaB 1 CBOMCTBA KAK COBPEMEHHBIX, TAK U
CTapUHHBIX CPEJICTB TUTUEHBI; TPAMOTHBIN BBIOOP CPEACTB TUTUEHBI; TIOJIE3HBIE COBETHI 110
YXOJy 3a KOXK€M, BOJIOCAMH U MOJIOCThIO pTa. COCTaB M CBOKMCTBA HEKOTOPBIX MPENAPATOB
TUTUEHUYECKOM, JTe4eOHOM U TeKOPATUBHON KOCMETHKH, TPAMOTHOE X UCIIOJIh30BaHUE.
XHUMHUYECKHE MPOLIECCHI, JIEXKAIINE B OCHOBE yX0J1a 32 BOJIOCAMH, UX 3aBUBKHU, YKIIAJKH,
OKpacKH; MIPaBUWIbHBINA YXO/JI 3@ BOJIOCAMH, TPAMOTHOE UCIIOIb30BaHUE MTPENApPaTOB IS
OKpPaCKH U YKJIaJIKU BOJIOC, ODUEHTUPOBAHKE B MX MHOT000pa3uu. J{e3010paHThl U
030HOBBIN «IIUT» TUTAHETHI. JlyIiCcThIe BelecTBa B mapproMepuu, KOCMETHKH, MOIOIITUX
cpeactBax. Ddupnsie macia. Coctas. Cioxnbie 3¢upbl. CocTaB, CTpOCHUE, MOTYyUCHHE.

[Ipaktuka(4y): 1. U3yyeHue cocraBa 1€KOPAaTUBHON KOCMETUKH 11O ATUKETKAM.
2. Onpenenenue pH - cpeqibl B MbUIAX U IIAMITYHSIX.
3. N3Bneuenue 3(hpUpHBIX Macels U3 pacTUTENIbHOro Marepuana. [lepeunas msra, enoBoe
MacJIo.
4. ITonyyeHue CIOXHBIX 3(QUPOB U3 OPTaHUUECKUX COCTUHEHUN. DTUIIMEeTaHaT (3amax
poma). M3o0yTmimatanar (GpyKTOBBIi 3amax).
Tema 11. Xumus — xo3siika nomamse anteuku (124yacos)

Teopus (54): JlekapcTBeHHBIE MIpenapaThl, UX BUJIBI U Ha3HaueHHe. Kaxioe 1ekapcTBO
— XMMMYECKUM peakTuB. MHororpanueii noxa. Ilouemy Koa Hano nepkarb B IUIOTHO
3aKyTMOPEHHOM CKIISTHKE. «3eEHKa» WU pacTBOp OpuiutmaHToBOrO 3e1¢H0r0. HeoObrunbie
CBOMCTBAa OOBIYHOW 3eNEHKU. AKTUBUPOBAHHBIM yrosb. JlekapcTBa OT TPOCTYBI.
Burtamunsl CaMozienbHbIe JieKapcTBa. ACIUPUH WIIW alleTHICAIAIIMIOBAs KUCJIOTAa U €Tr0
cBoiicTBa. UTo mose3Hee: acnupuH WM yrncapuH, HypodeH miau ubynpoden? Ilepekuch




Bojopona u ruaponepur. CBoiicTBa mnepekucu Bojpopona. IlepmaHranar kanus,
MapraHiOBOKHCIBIM Kalui, OH JKe€ — «MapraHioBka». HeoObluHble CcBOMCTBa
MapraiioBku. Kakyro oOmacHOCTh MOMKET NpPEACTaBIATh MapraHuoBka. HyxHa nu B
JoMalliHel anteuke OopHas kuciota. Crapeie JekapcTBa, KaK C HUMHU IOCTYINHTb.
Bonpocer k cemunapam: 1. Ilepmanranar kamms. Ucrtopus otkpeitus. Dusnueckue
cBoricTBa. OKHCIIUTENbHBIE CBOMCTBA. lIpaBuiia XpaHeHHs IepMaHaraHata Kauus. 2.
[IpumeHneHnue pacTBopa MepMaHTraHaTa Kaius B ObITy, B MeAuluHe. Mepbl mepBoi
NOMOIIY MPU OTPABICHUU KOHUECHTPUPOBAHHBIM PACTBOPOM IE€pMAHraHaTa Kaiaus. 3.
PactBop OpwuinantoBoro 3eieHoro. Ilepokcua Bogopoaa, UCTOPUS — OTKPBITHUAL
Ileprugpons. dusmyeckue, XUMUYECKME CBOWcTBA. [IpuMeHeHne B MeEIULMHE:
KPOBOOCTAHABJIMBAIOIIEE U IC3UHPHUIMPYIOIIEE CPEICTBO.

[Ipaktuka (7 9): 1. Ilomydenne ogodopma.
2. [lelicTBHE KMCIOT HA OpUIUIMAHTOBBIN 3€JICHBIM.
3. lllenouHOE paciIerieHNe JICBOMULIETUHA.
4. KauecTBeHHas peaklys Ha IEPOKCU BOJIOPOJA.
5. OnpenenieHre BUTAMUHOB B MpeNapaTax MOJIMBUTAMUAHOB.
Tema 12. Xumus B MeaunuHe (32 yaca)

Teopust (2049): IlepBble maru xumuu B MeauiuHe. [lonarue o dapmakonmoruu,
MATPOXUMUM, XUMHOTepanuu. llapamenbc — OCHOBOIIOJIOKHUK MEIMIIMHCKOM XHWMMH.

KnaBmuit I'anen — d¢apmakosnor. II. Opiux — OCHOBOMOJOXHUK XUMHOTEPANHH.
[Ipodeccuu: xummk, OMOXUMUK, (papMalieBT, TaOOpaHT.
JlexapcTBEHHBIE BEILIECTBA. Knaccuduxanuum JIEKapCTBEHHBIX BEILIECTB:

(dapmakonoruueckas, xumudeckad. CpIpb€ 11  MOJMYYEHUS  HEOPraHUYECKHX,
OpraHUYeCKUX JEKAPCTBEHHBIX BeulecTB. POPMBI JIEKAPCTBEHHBIX IPENapaToB: TA0JETKH,
Ipaxke, CBE€YH, IMYJIbCUH, CyCIIEH3UH, HACTOMKHU U JIp.

[IpakTuka(l1249): 1. O3nakomiieHue ¢ opMaMu JIEKapCTBEHHBIX ITPENapaToB.
2. 3HaKOMCTBO ¢ 00pa3laMH JIEKAPCTBEHHBIX CPEJICTB U OMBITHI C HUMH.
3. DKCKypcHs B MEIITYHKT.
Cambie npocThI€ U3 JIEKApPCTB
ITepmanranatr kanusi. Hcrtopust OTKpbiTHA. Dusznueckue cBoMcTBa. OKUCIUTENbHbBIC
cBoiicTBa. [IpumeHnenne pacTBOpOB MepMaHTaHaTa Kajaus B ObITy, B Menuuune. [IpaBuna
XpaHeHus. Mepbl IepBOM MOMOIIM IPU OTPABICHUM KOHIIEHTPUPOBAHHBIM PacTBOPOM
NepMaHraHara Kajusl.
Ilepokcun Bomopona, ucropust OTKpbiTHs. lleprugposb. dPusnyeckue, XUMHUYECKUE
cBoiicTBa. IlpuMeHeHHe B MeAMIIMHE: KPOBOOCTAHABIMBAIOLIEE M AC3MH(UIMPYIOLIEE
CPEACTBO.
Wop: uctopust OTKPBITUS, CTPOEHUE, PU3NYECKHE U XMMUYECKUE CBOICTBA, IPUMEHEHHE.
BopHast kucnorta, OOpHBIM CHUPT, AHTUCENTHYECKAs] AKTUBHOCTh. Duznonoruueckuit
pacTBop.
JIsnuc. Hamareipasiid cniupT. ['ekcarmapar xsmopuaa kanblus. ['entaruapar cyibdata
IIUHKA.
AKTUBUPOBAHHBINA yTOJIb.
[TpakTuka 1. [IpuroroBiienure pacTBopa XJ0opHa Kajablys ¢ 3aJaHHON MacCOBOM JI0MI€il.
2. «Xunkuit xameneon». Paznoxkenue mnepokcuaa Boaopoaa. H202 — oxkuciurelns,
BOCCTaHOBUTENb. PacTBOpeHue wnojza B BoJe, B cmnupre. Pacro3HaBaHue HOAUIOB.
OO6eciBeunBaHNe pacTBOPA MEpMaHTaHaTa KaJIHs aKTUBUPOBAHHBIM YTJIEM.




Anosuteie BemectBa Ampl. Knmaccudukanus sSAOBUTBIX BEmIECTB. YTapHBIM Tas:
npu3Haku otpabiieHus. Okazanue nepBoil momomiu. PTyTs. TOKCHYHOCTH TApoOB PTYTH.
Conmu pryTu: KOJOMENb, CylleMma, INpPUMEHEHWe B MeaunuHe. Mbimbiak. CBHHEL.
CoenuHenusi xpoma. TOKCMYHOCTh OpraHWYecKux pactBopureineil. [IpaBuna XpaHeHUs
AJ10B B OBITY. Mepbl IEpBOIA MOMOIIIM MPU OTPABIICHUHU.

XuMHsT M MeIulMHA. bUOreHHble »dleMeHThl W uX coeauHeHuss OOmmit 0630p
OMOJIOTUYECKON POJIM 3JIEMEHTOB-OpraHoreHoB Yriepoa. Bogopoa. Kucnopon. A3zor.
Cepa. ®ocdop. buonormyeckas poiab HEKOTOPHIX HEMETAIOB, HE OTHOCSIIUXCS K
opratorenam ®rop. Xiop. bpowm. Hon. Kpemnuii. Cenen. buomorndecku BaKHBIE
HEOpraHn4yeckue coequHeHus HemetaioB. Kucmoposa. O3oH. Boga. MuHepaibHble BOJBI.
[lepokcun Bomopona. depMEHTAaTUBHBIE CPEACTBA 3aIIUTHI opraHu3ma. CepoBOJIOpOA.
Avmvuak. [luxn wmodeBmHOOOpa3oBaHusi. MoHOOKCHA a3oTa. HuWTpaThl, HHUTPHUTHI.
VYrinekucneli  ra3.  MoHookcua — yraepoga.  bydepHpie  cuctembl  opraHu3Mma.
I'mnpokapbonatHast Oydepnas cucrema. docdartHas Oydepnas cucrema. MexaHu3M
OydepHoro neicTBus cuUCTeMbl. B3amMOCBS3b KPYrOBOPOTOB OHWOTEHHBIX 3JIEMEHTOB.
buoneopranuueckas xumMus W MenuuuHa Heopranmdeckyro OHOXUMHIO MOKHO
paccMaTpuBaTh KAaK MPHIOKEHHE MPUHIMIOB KOOPAWHALMOHHOM XUMHUHM METAJLIOB K
OuosoruyeckuMm mpobiemMaM. Metauibl B OpraHusMe 4enoBeka buonoruueckas poiib
«MeTaJIoB ku3HW» O01mii 0030p ponu s-metayioB. Hatpuii. Kanuit. Maruuii. Kanbumii.
JlaHHBIE METAJUIBI PACCMATPUBAIOTCS COIVIACHO ILJIaHA:

1. Conepxanue B 3eMHOM Kope. BaxkHeille npupoHbIE COEAMHEHUS.

2. Copepxanue u (OpMbI CYIIECTBOBAaHUS B >KMBBIX OpraHu3max. buonorudeckas poib.
3. IIlpuMeHeHne MeTasia U €ro COEUHEHUN B METULIVHE.

4. TOKCUMYHOCTh METaJIJIa ¥ €ro COSUHEHHIA.)

O6umit 0630p pomu d-metammoB. XKenezo. Mapranen. KobGaner. Menp. [usk.
MonuOpeH.

JlaHHBIE METAJIJIBI PACCMATPUBAKOTCS COTJIACHO ILJIaHA:

1 Conepxanue B 36MHOM KOPE.

2. BaxHeilire npupogHble COCTUHEHUS.

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

4. ITpuMeHeHne MeTajuia U €ro COEAUHEHU B MEIUIIMHE.

@u3nonorudecKkass U IMaToJIOrMYecKas pPoJib HEKOTOPBIX 3JIEMEHTOB B OpPraHU3ME. S-
Onementhl. d-Onementsl. KoMruiekcHbie (KOOpIUHAIMOHHBIE) COCIUHEHUS Pa3IMYHBIX
AJIEMEHTOB B OpTraHM3Me. JJEMEHThI, OOJIe3HH, JIEKapCTBAa. BHUOJIOTMYECKH aKTUBHBIC
MOJIEKYJIBL.

Bona. AMuHOKHCIOTBL. AckopOuHOBas kuciota. OpTOMOJEKyJsipHAs MEIUIIMHA.
buonorndeckn akTUBHBIE OJMTOMEPBI bHOJIOrMYECKas poOJb HEKOTOPBIX METAJUIOB, HE
OTHOCSIIIUXCS K «MeTajiiaM )u3Hu». Amomunuii. Cepeopo. bapuit. PTyts. CBunell.

[lpaktuka.  Temamuueckas uxmopuna « Xumus u MEOUYUHAY.

dusznyeckas XUMUA U MEULIMHA.
®du3nosor — 370 GU3NKOXUMHUK, UMEIOIIUI JEJI0 C SIBJICHUSMHU )KUBOTO opranuzma. .M.
CeuenoB JKuBble opraHU3Mbl MOTYT CYIIIECTBOBATH JIUIIIH OJIaroaps MX 3aMevaTesbHON
CIIOCOOHOCTH KUHETUYECKH KOHTPOJIUPOBATh XUMUUECKHUE PEAKIINN 1 TEM CaMbIM
MOJIABJISITh CTPEMIIEHHE K JOCTHKEHUIO TEPMOAMHAMUYECKUX paBHOBecuil. 11.B. bepe3nn
XUMHUYeCcKasi TEPMOJIMHAMUKA U )KUBbIE OpraHru3Mbl TepMoIMHAMUKA U OPTraHU3MBI.
XumMuueckas 1 OMOXUMHUYECKass KHHETHKA U KaTtanu3. GepMeHThl — OMOJIOTHYECKHE
KaTaan3aTopbl. 3HAYEHHE PACTBOPOB JJIs1 OMOJIOTUY U MeAUITMHBL. KuCIoTHO-11IeI09H0e



paBHOBecue 1 Oy(epHbIe CUCTEMBI OpraHn3Ma. AMUHOKHUCIIOTHBIE Oy(epHbIE CHCTEMBL.
benkowie Oydepnbie cucteMbl. MI3MeHEeHNEe KUCIOTHO-IIIEIOYHOTO PABHOBECHUS TTPHU
Pa3IMYHBIX 3200JIEBAHUSX.

MeauuuHCKHE MATEPUAJIbI

Heoprannueckne MeOUIMHCKHME Martepualbl. MeTramibl. YTJIEpOIHbIE MaTepUAIIb.
MexaHu3Mbl B3aUMOJICUCTBUSI MEIUIIMHCKUX MaT€PUAIOB C OMOJIOTHYECKUMU CUCTEMaMH.
B3anmoneiicTBusa: MaTepuan — KpOBb, MaT€pUal — TKaHb, MaTepUall — KJIETKA, MaTepHa —
OMOTIOJIUMEDHI.

HckyccTBeHHBIE OpTaHbI. Anmnapatsl «HUCKYCCTBEHHOE CepALE-JIETKOE,
«MCKYCCTBEHHAs MOYKa». MICKyCCTBEHHOE CEeplE YETOBEKAa C aBTOHOMHBIM HCTOYHUKOM
MUTAHUS.

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

2. bopHas kuciora, OOpHBIN CIUPT, AHTUCENITUYECKASI AKTUBHOCT.

3.®usnonornueckuit pactop. Jlsmuc. HamatsipHbiil ciupr.

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

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

6. AHTHOMOTHKY, KiIaccudukaims. Jucoakrpuos.

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

8. AcniupuH, pU3NYECKHE CBOWCTBA, UCTOPHS MOTYyUEHHUS.

9. AHTHUOMOTHKHU, UCTOPUS OTKPBITHS.

10. Knaccuduxanust ssH0OBUTHIX BEIIECTB.

11. Yrapnsii ra3: npuzHaku otpasiieHus. Oka3aHue NepBOX MOMOIIH.

12. Pryte. TokcnunocTh mapoB prytu. ConM pTyTH: KaJIOMENb, CyJeMa, IPUMEHEHUE B
Meauurae. Mpibak. CBuHen. CoeAMHEHUST XpoMa.

[Ipaktuka 1. UccnenoBanue JekapCTBEHHBIX MPENAPATOB.

2. Jenosas urpa «Crnacute 00JbHOTOY». [leoBasi urpa COMpOBOXKIAACTCS MPOBEICHUEM
KAQ4ECTBEHHOI'0 aHAJIM3a PACTBOpPAa KOHKPETHOIO BEIIECTBA XUMHUYECKUMHU METOJaMH.
(BemectBa: THocynb(har HaTpHs, HOBOKAWH, JaKTaT Kajiblus, D-TIIOK03a, MEIHBIN
Kynopoc, OpomMu Kanusi, CyibhaT Martus).

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

4. Pemenue 3aa4 1o o011eH XUMUU C METUKO-OUOJIOTUUECKON HAITPaBIE€HHOCTHIO.

5. Konkypc (konn4ecTBEHHbIN) Yucia peiieHHbIX 3a1a4d. CocTtaBieHne COOPHUKOB 3aj1a4u
yyamuxcsi no teme (¢ peuieHusimu). CocTaBieHUE TBOPUYECKUX pPaCUYETHBIX 3ajad Mo
Pa3IMYHBIM TEMaM.

Tema 13. BoinosiHeHue npoekToB (7 4acoB)

Teopus (24): Ilonstre mpoekTta. TUIbI MPOEKTOB, OCHOBHBIE ATalbl BbINOJHEHUS
npoekTa. Kpurepun olieHMBaHUS BBIMOJHEHHS W 3alIUMTHI TPOeKTOB. Co3aaHue MPOEKTa
OCYIIECTBIISIETCS MO CheAyromuM dTanam: — Onpenenenue npobieMbl; — AKTyanu3aius
TeM; — Beibop o6bekTa nzyuenus; — [locranoBka nienu u 3ana4; — [logbop matepuana; —
Bribop wmeronoB wuccnemoBanus; — [IpoBezeHue SKCHEpUMEHTATBHOW pabOThI; —
Odopmiierne paboThl; — 3aluUTa MPOEKTA, MPECTABICHUE PE3YIHTATOB.

[IpakTuka(54): BbIlOTHEHWE TMPOEKTOB C  HCHOJIB30BAHHEM  KOMIIBIOTEPHBIX
TEXHOJIOTUM. 3alliTa IPOCKTOB.




IHVIAHUPYEMBIE PE3YJIBTATBI
JIuunocmnuoie pezynomamar:

chOPMUPOBAHHOCTH ~MOTHUBAIUM 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 IUIAHBl JIESITEIBHOCTH; CaMOCTOSITENIBHO OCYIIECTBIATh 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 MCCIICIOBAHUM.

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

— COCTaB, CBOICTBA, 00JIaCTH MPUMEHEHHSI HanboJiee pacrpoCTPaHEHHBIX BEIIECTB U
MaTepuajioB W YMETh TPUMEHIThP WX 10 Ha3HAYCHWIO, COOJO/as MpaBuia
0e301acHOro o0paIieHus ¢ HUMH;

— POJIb XUMHUYECKUX DJIEMECHTOB U WX COSTUHEHUI B KU3HEICITCILHOCTH OPTaHU3Ma;
— BO)XXHEHIIIME XMMUYECKHE TIPEBPAIICHHUS, JISKAIIHUE B OCHOBE META00IU3Ma,

— HEKOTOPBIC HEOPTaHWYECKUE U OPTAaHUICCKUE BEIIECTBA, TPUMEHSIEMBIC B
METUIINHE.

[Tocne 3aBepiienust 00ydeHuUs 1Mo TporpaMme o0ydaromuecs OyayT yMeTh:

— COCTaBJISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE,
000CHOBBIBATh POJIb KAXKIOTO B COXPAHEHUH MPUPOTHOTO PAaBHOBECHS,
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
BEIIECTBAMHU U CPEICTBAMHU OBITOBOM XUMUU;

—COCTaBJISATh OTYET O MPOACIIAHHOM JKCIIEPUMEHTE;

—IPUMEHSTH BEIIECTBA 110 HA3HAYCHUIO;



—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.

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

KAJIEHJIAPHBIN YYEBHBIA I'PA®UK

No
W OcHOBHBIEC XapaKTEPUCTUKHA 00Pa30BaTEIBHOTO MpoIiecca
1. | KomuyecTBO yueOHBIX HE/IEIb 34
2. B [I€PBOM MOJIYTOJIUU 16
3. BO BTOPOM TOJIYT'OJTUH 18
Hauyano yueGHoro roja (mianupyemas 1ara Hadana
4, Y Aa (iaHupyeMas 4 06.09.2021
3aHITHI)
OxkoHuanue yuyeOHOro roga (IIaHUpyeMas JaTa
5. YIRS Aa (wiauHpy : 28.05.2022
OKOHYAHMUSI 3aHSTUH)
5 KomndecTBo y4eOHBIX 9acOB Ha OJTHOTO yYaIIerocs B 4
" | HemeIo
7 KonndecTBo y4eOHBIX 4acOB Ha OJTHOTO y4YaIerocs B 144
" | roxg
8. | ®opma opranuzanuu 00pa30BaTEILHOTO MpoOIlecca OYHO
YCJIOBUSA PEAJIN3ALIUU TPOT'PAMMBI
Mamepuansno-mexuuueckoe odecneuenue npozpammol
OpranuzaluoHHBIC  YCJIOBHS,  TO3BOJISIIONIME  peaiu30BaTh  COJIEpPKaHUE

JIOTIOJTHUTENIBHOW 00pa30BaTeIbHON TIPOrpaMMbl «XUMHUS B JKA3HU UYETOBEKa»
IPEeoIaraloT HaIMYue: - TOMEIICHUsI, YKOMITJIEKTOBAHHOTO CTaHAPTHBIM YY€OHBIM
o0opynoBaHuEM M MEOENbIO (IOCKA, MaPThI, CTYJbs, MKA(BI, dJIEKTpooOeceueHue,
BBITSKHOM 1TKa(), pakOBMHA C XOJOJHOW BOJOIMPOBOJHOW BOOM). - HEOOXOIUMBIX
JUIL  DKCIIEPUMEHTOB  OOOPYJIOBaHMS UM  PEAKTUBOB. -  MYJIbTUMEIUUHOTO
o0opynoBaHusi (KOMIIBIOTEp, HOYTOYK, MPOEKTOp, (IAIIKAPTHI, dKpaH, CPEACTBa
TEIEKOMMYHUKAIIMK  (JIOKaJbHbIE  IIKOJIbHBIE CETH, BBIXOJA B  HHTEPHET).
Hunaktuyeckoe oOecredeHue TMpernoiaraeT HaJIUYUe TEKCTOB Pa3HOYPOBHEBBIX
3alaHUM, TEMATUYECKUX TECTOB M0 KaXKIOMY pas3ieily TeMbl, MHCTPYKIUN IJIs
BBITIOJTHEHUSI TMPAKTUYECKUX paboT, TaOauIbl XuUMHUYeckux odnemeHtoB J[.U.
MenneneeBa, TaOIUIBI PACTBOPUMOCTHA OCHOBAHUH, KUCIIOT, COJICH.

Y4eOHO-MeTOAMYECKOE O0eceyeHre MPOrpaMMbl

Meronnka oOy4deHHs MO TporpamMme «XWMHS B JKA3HH YEJIOBEKAa» COCTOWUT W3
COYETaHUsl JIEKIIMOHHOTO M3JIOKEHUS TEOPETUYECKOr0 MaTepuana C HarisIHbIM
MOKAa30M WJUTIOCTPUPYIOLIEr0 MaTepraia U IPUEMOB PEUICHUS MPAKTUYECKUX 3a7a4.
OOyuaromuecss 3aKpervIsioT TOJY4YEHHBIE 3HAHUA IYTEM CaMOCTOSITEIBHOTO



BBIIIOJIHCHUA HPAKTUICCKUX pa60T. I[J'I?I pasBUTHUA TBOPYCCKOI'O XHMMHYCCKOI'O
MBIIIJICHUS. Y1 HaBBIKOB aHAJIMTUYECKOM ACATCIIbHOCTHU IICAaror mpoBoaAuT CEMHUHAPHLI,
3aHATHA 110 IMPE3CHTAIUNU TBOPYCCKHUX M IPAKTHYCCKHX pa60T, MO3TOBBIC IITYPMBEI,
HHTCIUJICKTYAJIBbHBIC UT'PLI.

Hupopmayuonnoe odecneuenue

CIPaBOYHMKH, YU€OHBIE IIJIAKAThl, AOMOJIHUTENbHAS TUTEPATYpa M0 XUMHUH,
pa3aTo4yHbIi MaTepua, MoA00pKa KOMIIBIOTEPHBIX MPE3EHTALUN U
BUJIEOMATEPHUAIIOB

Kaopoeoe obecneuenue
1.Yuumens o6uonocuu Henomuawux Ceemnana Heanoena. B1988 rony
3akoHuYMiIa KpacHOSpPCKUM roCynapCTBEHHBIM NENArOTMYECKUN YHHBEPCUTET IIO
CHEIUATFHOCTH YUYUTETh OMOJOTHU U XUMHH, IPUCBOCHA KBAaTU(UKAINS YIUTEIb
XUMUU U OUOJIOTUH
2. Cmaoic 33200a. Kamezopus evicuias
3. Ileoazoz /10

®OPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

(I)OprI NMpoBEACHNUA aTTeCTaluM: OIIPpOC, TCCTUPOBAHUC, AHKCTUPOBAHHC,
KOHTPOJIBHOC 3aJaHUC, IICAAIOTHYCCKOC Ha6J'IIOI[CHI/IC.

JUi OTCEKUBaHUS PE3yNbTaTUBHOCTH 00pa30BaTENIbHOTO Ipolecca Mo IMporpaMmme
«XuUMHSI B KU3HM YEIIOBEKa» MCIHOJB3YIOTCS CIEAYIOIIUE BUIBI KOHTPOJIA: -
MpEeABapUTENIbHBIA KOHTPOJIb (MPOBEpPKA 3HAHMM Yy4yalIuXcsi Ha HadyalbHOM JTarle
OCBOEHHMSI MIPOrpaMMbl) — BXOJTHOE TECTUPOBAHHE; - TEKYIIUA KOHTPOJIb (B TEUEHUE
BCETO CpOKa peaiu3allid MPOTPAMMbI); - UTOTOBBIM KOHTPOJb (3aKIHOYUTEIbHAS
MpOBEpKa 3HaHUW, YMEHUI, HABBIKOB MO UTOTaM peanu3auuu [IporpaMmer).

@DopMBbI aTTECTAIMH: - CAMOCTOSITENIbHAS paboTa;

- TECTUPOBAHUE;

- TBOPUYECKUE OTYETHI;

- y4acTu€ B TBOPUECKUX KOHKYpPCaxX U MPEAMETHON OJIMMIIUAJE IO XUMUMU;
- IPE3EHTAlNs U 3aI1Ta MPOEKTA.

Texymmii koHTpOdL: @DopMamMu KOHTPOJS YCBOCHHS Y4eOHOTO MaTepualia
MPOTPaMMBbl  SIBIITFOTCSI OTYETHI IO MPAKTHYECKUM padboTaMm, TBOpYECKHUE PaOOTHI,
BBICTYIIJICHUS HA CEMHHApax, CO3JIaHne MPE3EHTAIUH 10 TeMe U T. 1. O0ydarommecs
BBITIOJIHSIIOT 33/IaHU B HMHAUBUAYAIBHOM TEMIIE, COTPYJIHMYasi C IIE€Iarorom.
BrinosHeHnEe MPOEKTOB CO3AAET CUTYALIMIO, MIO3BOJISIONLYIO PEATN30BATh TBOPUYECKHE
CHUJIbI, 00ECIIeUNUTh BBIPAOOTKY JUYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHMS, CBOETO
CTWJISL JIeSITeNIbHOCTU. BiitoueHne oO0ydalluxXcsd B PEATbHYI0 TBOPYECKYIO
NEeATEeIbHOCTh, MPUBJIEKAIONIYI0O HOBU3HOM U HEOOBIYHOCTBHIO SIBJISIETCS CTUMYJIOM



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

Cucrema OTCJIEKUBAHUS W OIEHHWBAHHUSA Pe3yJbTATOB O00y4eHHMs JeTeil

AAHHOU MporpaMmme.

[Iponiecc oOyueHwus mperycMaTpUBaeT CIASAYIOIINE BUAbI KOHTPOJIS:

Bpemsi npoBeeHus

\ Iesab mpoBeaeHust

| ®@opmbI KOHTpOISE

BXxo1HO# KOHTPOJIb

B navane yue6HOTO ro/1a

Omnpenenenue YPOBHSI
pa3BUTHSI JIeTeH, 1794
TBOPYECKUX CIIOCOOHOCTEN

Tect

Texkymni KOHTPOJIb

B TEUYCHUE
y4eOHOro roja

BCCIO

Onpenenenue CTETIEHU
YCBOEHUSI  OOy4YaroMIMMUCS
y4eOHOTO Marepuana.
Onpenenenue  TOTOBHOCTH
JIETE€H K BOCIPHUITUIO HOBOTO
Marepuana. IloBbIIEHNE
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTH JETEU
B O0Oy4EeHHH. [Toxbop
HaubOoJee 3¢ HEKTUBHBIX
METOJI0B " CPEICTB
oOyJeHus.

MIpaKTUYECKas
coOeceloBaHNUE;
BUKTOPWHA, 3a4eT
3aJauaM

pabora;

I10

HNTOroBblii KOHTPOJIb

B koHue yuebHOro ronaa
110 OKOHYaHUU 00yUYeHUs
10 MpOrpaMme

Onpenenenue  U3MEHEHHS
YPOBHSI Pa3BUTHS JIETCH, UX
TBOPYECKUX CIIOCOOHOCTEH.
Onpenenenue pe3ysbTaTOB
oOyuenusi. OpueHTUPOBAHKE
yyalluxcsd Ha JaJlbHEHIIee
(B TOM qucie
CaMOCTOSITEIILHOE)
oOy4deHue. [lonyuenue
CBecHUN IS
COBEPIIICHCTBOBAHHUS
00111e00pa30BaTeIHbHOM
nporpaMmMbl ¥ METOOB

oOy4eHus.

3ammura IIPOEKTHO-
HCCIIEI0BATEIbCKOM
paboThI

METOANYECKHUE MATEPUAJIbBI

Oco0EHHOCTBIO OpraHu3aIi 00Pa30BATEIHHOTO

oOy4eHwue.

mponecca sABJIACTCA OYHOC




OcHoBHBIMH (opmMamMu pabOThl Ha 3aHATHH SBISAIOTCA KOJUICKTHUBHBIC
OOCYXXJEHHs, TUCKYCCHHM, SKCKYpPCHH, IMpakTU4Yeckue  paboThl, HUCCIEIOBaHHUE,
HaOJr0ieH1Ee, paboTa ¢ Hay4yHOU JIUTEpaTypoOil.

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

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

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

Cmpykmypa 3aHAMUIL COCMOUN U3 HECKOJIbKUX IMAN0E:

1. Opranuzanus Havasia 3aHATHS (aKTyaau3alus 3HaHUM )

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

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

5. IlpoBepka nepBUYHOTO YCBOCHUS 3HAHUN

6. Pednexcus

7. PexomeHaanuu i1t CaMOCTOATENbHON paOOTHI.

Ha 3anaTusx npuMeHstI0TCS JUAAKTHUYECKUE MAaTePHAIIbIL:

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

® BHJICO3ANKCH, BUJIEO YPOKU;

® IpE3CHTAIHU.
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