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IosicHUTEILHAA 3aNMUCKA

JlononHutenbHas o0mieoOpa3oBaTebHas OOIIepa3BUBAlOIIasl Mporpamma (nanee
JOOII) «Xumus B )KM3HU YEJIOBEKA» UMEET €CTECTBEHHOHAYUYHYIO HAIIPABIEHHOCTb.
JOOII «XuMmus B )XKM3HU YeJIOBEKa» pa3zpaboTaHa HA OCHOBE CJEAYIOIIMX HOPMATHUBHO-
npaBoBbIX JOKYMeHTOB: Denepanbublii 3akoH «OO0 oOpa3zoBanuu B Poccuiickoi
@enepauun» or  29.12.2012  Ne273-@3,KoHuenuust pa3BUTHS AONOJIHUTEIBHOIO
oOpazoBanus Jneteil (yrBepxkaeHa pacropsikeHueM I[IpaButenbctBa PO ot 04.09.2014
Nel726-p), Can-IluH Kk yCTpPOWCTBY, COJEpKAHUIO U OpPraHU3alUU JCSATEILHOCTU
o0pa3oBaTeIbHBIX OpraHU3aluid JOMOJHHUTEIBHOIO OOpa3oBaHusl JAeTel (YTBEpKIECHO
NOCTaHOBJIEHHWEM [J1aBHOTO TroCyJIapCTBEHHOro caHutapHoro Bpadya P® or 04.07.2014
Ned41), Tlopsamox opraHuzanud U OCYIIECTBJICHHS 0O0pa30BATEIBHON IEATEIHHOCTH IO
JIOTIOTHUTENIbHBIM ~ 00111e00pa3oBaTe/ibHbIM  IporpamMmaM  (YTBEpXKAEH  MpPUKa30M
MunuctepctBa oOpa3oBanus u Hayku P® ot 29.08.2013 Nel008), Metomudeckue
pPEKOMEHJAIIMU 0 TPOSKTHUPOBAHUIO JOMOIHUTEIBHBIX OOIIEPa3BUBAIOIINX MPOTPaMM
(Bkrouass paszHoypoBHeBble mporpammsel) (IIpunokenue k mnucbmy JlemaprameHta
rOCYJapCTBEHHOM MOJUTUKU B cepe BOCHUTAHUS JeTed W MOJoJeku MUHHCTEpCTBA
obpaszoBanus U Haykd P® ot 18.11.2015 Ne(09-3242. IlosoxkeHrne O JIOMOJHUTEIHHOU
obmeoOpazoBarenbHoit  mporpamme  MBOY  «UYepnopeuenckas COII  No2  um.
B.Jl.Cononuenkoy (yTBEep:kKACHO MpUKa3oM aupekTopa mkodbl oT 30.12.2019r. Ne385).
JlomonHuTeNnbHAs oO0IIeo0pa3oBaTeibHasi 0OIepa3BUBalONasl MporpaMMa «XuUMHUS B
KU3HU 4YEJIOBEKA» OpPHUEHTHUPOBAHA HA Pa3BUTHUE [IO3HABATEIbHOM AKTUBHOCTH,
CaMOCTOSATEJILHOCTH, JI0003HATEIBLHOCTH, HA JOIMOJHEHHE U YriayOJeHue IIKOJbHON
OporpaMMbl [0 XUMHUH, (POPMHPOBAHUIO HMHTEpEcCa K HAYYHO-UCCIIEI0BATEIbCKON
NESATEIbHOCTH.

HoBu3Ha nomosiHMTEIbHON 0011€00pa3oBaTeJIbHOM NMPOrpaMMbl «XUMHS B JKU3HU
YeJIOBEKa» 3aKII0YAETCS B TOM, UTO KpPOME ONPECIEHHBIX 3HAHUNA U YMEHUHN ydaliuecs
MIPOBOJAAT OOJBIIYIO U HANpPaBICHHYIO PaOOTY MO HAKOIJICHUIO U PACUIMPEHUIO 3HAHUH O
NPUMEHEHUM XHMHYECKHX BEIIECTB B IOBCEJHEBHOW KW3HU. B mporpamme Kpome
TPAJIWLIMOHHBIX ~ METOAOB W  (OpM  OpraHu3alMd  3aHSATHH,  HMCHOJB3YIOTCA
nH()OPMAITMOHHO-KOMMYHUKaTHBHBIE  TexHosoruu. [Ipumenenne WKT mnosBomser
3HAUUTEIBHO PACIIUPUTH BO3MOXKHOCTH  TpPEAbSBICHHUS Yy4eOHOW HH(OpMaIuu,
NO3BOJISIET YCUJIUTh MOTHUBAIUIO 00YYarOIIUXCsl.
AKTYaJIbHOCTh NPOrpaMmbl. XHMHS - 3TO HayKa O BELIECTBAX, MX CBOWCTBaxX W
npeBpanieHusaX. Poib  XUMUM B KU3HM  4YEJOBEKa OrpoMHa. XHUMHYECKas
NPOMBIIICHHOCTh B HACTOSIIEEe BpeMs pa3BUBAETCA ropa3fo ObIcTpee, 4eM Jrodas
Apyras, U B HauOOJbLIEH CTENEHH ONpPEAENAeT HAy4YHO - TEXHUYECKHUWA Iporpecc.
CoBpeMEHHOMY 4YEJOBEKY IpPOCTO HEOOXOAUMO 3HaThb M TNPaBUIBHO MCIOIb30BaTh
JOCTHXKEHHUS COBPEMEHHOM XUMUHU U TEX BEIIECTB, KOTOPHIE UCIIOIB3YIOTCS B OBITY.
3HaHUs, TMOJIydaeMble B IIKOJE MO XHMHH, BO3MOKHO M HE0OXOJAMMO TI'PaMOTHO
IIPUMEHATh U B MOBCEIHEBHOMN *u3HH. [l0o3HaBas OCHOBOMOJAraroMe 3aKOHbl XWUMUH,
oOy4aromniyecs: 3HaKOMATCS ¢ COCTABOM M CBOMCTBAMH Pa3IMYHBIX XMMHUYECKUX BEIECTB,
KAaK €CTECTBEHHBIM 00pa30M MPUCYTCTBYIOUIME B YEIOBEUYECKOM OpraHu3Me, Tak U IMpu
HE3aBUCUMOM BHEIIHEM BO3JeHcTBUU. IIIKOJBHUKM y3HAIOT, KAK UMEHHO 3TH BEIIECTBA
BJIMSIOT HAa IIPOLIECCHI KU3HEAEATEIbHOCTH OPraHu3Ma U Ha caMmy >KM3Hb YEJIOBEKa - 4TO
MOJIE3HO U B KAKUX KOJIMYECTBAX, & YTO MOXET OKA3bIBaTh OTPULIATEILHOE BIHSHUE.



JlononHutenbHas oOpazoBaTesibHas 00Iepa3BUBAIOIIAS MporpaMMa « XUMHUs B )KU3HU
YeJIOBEKa» 3HAKOMHUT OOydYaloImMXCSd C KOMIUICKCHBIMU TpoOieMaMu | 3ajadaMu,
TpeOyIOIMMU CHHTE3a 3HaHUU MO psaAy npeaMeroB ((usuka, OUONOTHS, HKOIOTHS,
reorpadus, UCTOpus).

DKOJIOTUYECKHI aCTEKT: aHajlu3 W3MEHEHHI B OKpYXKalollled cpefie U OpraHu3alus
CBOETO BJIUSHUA Ha CUTYaIHI0, GOpMUPOBAHUE OEPEKHOTO OTHOIIEHUS K TIPUPOJIE.

Du3NYeCKU acleKT: u3ydeHue (PU3NYECKUX CBOMCTB BEIIECTB, (PU3UUECKHUE METObI
aHanu3a BenlecTBa. MlcTopuueckuil aclieKkT: UCTOPUUYECKHUE CBEJICHUS O BIMSIHUM XUMUU HA
AKU3Hb YEIOBEKA.

buonorudeckuii acekT: U3y4eHue XMMUYECKOTO COCTaBa 0OBHEKTOB KUBOUW TTPUPO/IBI.

Nudopmatuka — mnouck wuHpopmauuu B HHTepHeTe, co3gaHue U OQopMIEHHUE
Mpe3eHTanui, paboTa B TEKCTOBBIX U TAOJMYHBIX PEAAKTOPaX.

Copnepxanue [Iporpammbl 3HAKOMUT OOYYaIOIIMUXCSA C XapaKTEPUCTUKOW BEIIECTB,
OKPY>KaIOIIUX HAC B OBITY: BOJa, IOBAPEHHAS COJIb, C BEIIECTBAMU, U3 KOTOPHIX CJlI€JIaHbI
Mocy/Ja, CIWYKH, KapaHnaamy, Oymara, CTPOUTEIbHBIE MaTepuajbl, aBTOMOOWIIbHAS
TEXHUKa, JekapcTtBa. Takue Ttembl Kak: «Boma», «lloBapenHass coib», «CHUYKH»,
«byMaray 1arT BO3MOXKHOCTh aKTyaJIu3allMi SKOJOTUUECKUX 3HAHUN 00yYarommnXcs.

[IpakTrueckue 3aHATUS CHOCOOCTBYIOT (OPMHUPOBAHUIO CHEIUATBHBIX YMEHHU H
HABBIKOB pabOTHI C BEIIECTBAMHU U 000PY0BAHHEM.

[IpoekTHble pabOTHI, TEMaTWKa KOTOpPBIX MpuBoautcs B IIporpamme, MoO3BOJAT
chopMupoBaTh y 0O0Y4YaIOIIUXCS YMEHHUE CaMOCTOSITEIbHO MPUOOpETaThb U MPUMEHSTh
3HAHMS, a TAK)KE PA3BUBAIOT UX TBOPUYECKHUE CIIOCOOHOCTH.

AxrtyansHOCTh [IporpamMmmsl 00ycioBieHa TeM, 4TO B y4eOHOM IUIaHE MO MPEIMETy
«XuMHUA» OTBEJICHO Bcero 2 yaca B Heaelro B 8 U 9 knaccax u 1 gac B 10 u 11 ximaccax,
9TO JAeT BO3MOXHOCTh C(HOPMUPOBATH y OOYYArONIMXCS TOJHKO 0a30BbIE 3HAHHS TIO
npenmMery. B Toxke Bpems BozpacT 13-16 et sBiseTcs BaXHBIM Ui TPO(hECCHOHATBEHOTO
caMmoomnpeaesieHus: o0ydarnuxcs. Bo3MOXXHO, 4TO MPOCHYBIIUHCS WHTEPEC K XUMHU
MOXET BIUATH Ha BBIOOP OyyIieit mpodeccuu.

[Iporpamma HampaBieHa Ha JUYHOCTHO-OPUEHTUPOBAHHOE oOydeHue. Ponb memarora
COCTOUT B TOM, YTOOBI CO3JaTh Ka)XXJOMy OOydyaroleMycsi Bc€ yCIIOBHUS, JUIsl Haubosee
MOJTHOTO PAaCKpBITUS U peanu3aiuu ero crnocodHocted. Co3aarh Takve CHUTyalluu C
WCIIOJIb30BAaHUEM PA3IMYHBIX METOJOB OOYUYEHUS, MPU KOTOPHIX KAKIBIH 00ydaromuncs
puJiaraeT COOCTBEHHBIE TBOPYECKHUE YCHIIMS M HMHTEIUIEKTyaJlbHbIE CIOCOOHOCTH TpPHU
pelIeHNUH MOCTABJICHHBIX 3a/a4.

[Tporpamma «Xumus B ®KU3HH YEIOBEKa» CO3/[aHa C IeNIbi0 ((OPMHUPOBAHUS UHTEPECA K
XUMHUH, pacUIMpeHusi Kpyrozopa oOyuaromuxcs. OHa OpUEHTHPOBaHA Ha OOy4YaIOIIMXCA
13-15 ner, TO ecTh TaKoro BO3pacTa, KOTJIa pedsiTaM CTAaHOBUTCS WHTEPECEH MHUD,
KOTOPBIM UX OKPY>KAET U TO, YTO OHU HE MOTYT OOBSICHUTBH, a CIECIUATBHBIX 3HAHUN el
He xBaTaeT. OOydarommecs ¢ POKICHUS OKPYKEHBI Pa3IMYHBIMU BEIIECTBAMH U JIOJKHBI
yMeTh oOpamarbcss ¢ HUMU. OCHOBHBIM YCIIOBUEM 3a4yuCIICHUs] JeTed Il 0O0ydeHUs
SBJISIETCS ~ MX  3aMHTEPECOBAHHOCTh M JIOOPOBOJILHOE  JKEJIaHWE  3aHUMAaThCs
€CTECTBEHHOHAYYHOU JIeATEIbHOCTHIO.

Ileoazozuueckasn yenecoodpaznocmov npozpammeol

[lenarorudeckas 1enecooOpa3HOCTh MPOTPAMMBI 3aKITIOYAETCS B TOM, YTO B TpoIiecce
oOy4eHHMs CO3JIAI0TCA YCIOBUSL K (POPMUPOBAHUIO Yy OOYYAIOMIMXCA IEIOCTHON KapTHUHBI
MHUpa, BOCIHUTAHUIO JIIOACH TBOPYECKUX M KOHCTPYKTUBHO MBICIISIINX, TOTOBBIX K



PEIICHNIO HeCTaHIAPTHRIX )KM3HEHHBIX 3a7a4d. Ha 3aHsaTHsaX mo nmporpamme GopMHUPYIOTCS
yMeHHUs 0e30macHOTO OOpaleHusi C BEIIeCTBAMH, HCIOJIL3YEMBIMH B IOBCEIHEBHOU
KU3HU, 3aKJIaJbIBAIOTCS HOPMBI 3I0POBOIO 00pasa >KM3HU. 3HAKOMCTBO OOYYaIOIIUXCS C
XUMHUYECKUMH BEIIECTBAMM, W3 KOTOPBIX COCTOMT OKPY)KAIOIIUH MHUp, ITO3BOJISCT
PACKpBITh Ba)XKHEHIITME B3aMMOCBSI3M YEJIOBEKA M PA3JMYHBIX BEIIECTB B CpEle €ro
oOuTaHus. DTO  TMO3BOJIAET PEOCHKY MPUOOPECTH 3HAHUA U YMEHUS, KOTOpPhIE OH B
JTaIbHEHIIIEM MOXKET HCITOJIh30BaTh Kak B Ipoliecce OOyYEeHHsI B Pa3HBIX JTUCIUTIIMHAX,
TaK W B IOBCETHEBHOMW KU3HHM ISl pEIIEHUS KOHKPETHBIX 3a/ad.

[Iporpamma oOecnieynBaeT pa3BUTHE YMEHUM B HAyYHO - TIPAKTUYECKOH W
UCCIIeIOBaTEIbCKON nesaTenbHOoCTH. CO3MaeT YCIOBHS IS IOJTHOLICHHOTO Pa3BUTHS
TBOPUYECKHUX CIOCOOHOCTEH Ka)JAOT0 OO0YYarOIIeToCs, YKPEIUICHHE MHTEpeca K 3aHATHIM
0 XMMUMU.

[Iporpamma «XuMus B KU3HU Ye€JIOBEKa» CBsI3aHAa C BO3PACTHBIMU OCOOEHHOCTSMU
oOy4Jaromuxcs JaHHOTO BO3pacTa: JI0003HATEIbHOCTh, HAOIIOJATENBHOCTD, UHTEPEC K
XUMHUYECKUM TpoIleccaM; >KellaHueM paboTath C 1abOpaTopHBIM 00OpPYIOBaHUEM;
OBICTpPOE OBJIA/ICHUE YMEHUSMU U HABBIKAMH.

Kypc HOCUT pa3BHBaIONIYIO, ISITCIBHOCTHYIO U IPAKTHYCCKYIO HAIIPABICHHOCTb.

OTu4uTebHOM O0CO0EHHOCTBHIO JAHHOW MpPOrpamMMbl  3aKJIIOYaeTCd B TOM, YTO
nporpaMma CyIIECTBEHHO JOTOJHSAET 00BEM HIKOJIBHOW MpOorpamMMmsbl 1o xumuu. Kpome
TEOPETUYECKOr0 Kypca MNPEeAyCMaTPUBACTCS 3HAYMTEIBHOE KOJMYECTBO MPAKTUUECKUX
paboT, THaBHas 1€ KOTOPBIX —  Pa3BUTHE TMPAKTHYECKUX YMEHUH W HABBIKOB
CaMOCTOSITEIbHOW, DKCIIEPUMEHTAJIbHON U UCCIEN0BATEIBCKON AEATEIIbHOCTUA yUalINXCS.
Pebsita Haydarcsi cTaBUTh MPOCTEHIIIME OMBITHI, PabOTaTh C peaKkTUBAMU, IJIAHUPOBATH
CaMOCTOATENbHYIO Pa0OTy HaJl BHIOPAHHOW TEMOM, OPOPMIISITh MPAKTHYECKUE PaOOTHI.

OOyueHue 1o JaHHOW MpoTrpaMMe OCYIIECTBISIETCS B (opMe MpakTUYeCKuX pador,
AKCKYpPCHIL, a TaKXKe MpelyCMaTpUBaeTCsl MHAUBHUAYyalIbHAsl paboTa C 0JIapEHHBIMU JIEThbMU
Y TIOATOTOBKA 00YYaIOIINXCS K HAYYHBIM KOH(PEPEHIIUAM U MPEIMETHBIM OJIUMITHAAaM.

Aopecam npozpammot

IIporpamma paccunTaHa Ha AETEW CPENHETO LIKOJIBHOIO BO3pacTa. /[aHHBIM BO3pacT
ABJIIETCS. TIEPUOJOM OTPOYECTBA, BaXKHEHIIME CHEHUPUUYECKHE YEepThl KOTOPOTO
NPOSIBIISIIOTCS. B CTPEMJICHHH K OOIIEHHIO CO CBEPCTHHUKAMHM, TOSBICHUU B TOBEIACHHUH
MIPU3HAKOB, CBHUJIETEIbCTBYIOIIUX O >KEJIAHUH YTBEPIUTH CBOK CAMOCTOSTEIBHOCTb,
HE3aBUCUMOCTb.

CrpemiieHne MOAPOCTKOB OBIAAETh Pa3INYHBIMU YMEHUSMHU CIIOCOOCTBYET Pa3BUTHIO
YyBCTBa COOCTBEHHOM YMEJIOCTH, KOMIETEHTHOCTH U MOJHOLIEHHOCTH.

JtoT nepuoa XapaKTepU3yeTcs CTaHOBJICHHEM n30MpaTeIbHOCTH,
LIEJICHANIPABIICHHOCTH ~ BOCHPUATHUS, YCTOWYMBOIO  MPOU3BOJIBHOTO BHUMAHUS MU
JOTUYeCKOM mamsaTH. B 310 Bpemst akTuBHO (hopmupyeTcsi abCTpaKTHOE, TEOPETUYECKOE
MBIIUICHUE, YCHJIMBAIOTCS HMHIWBUIYalbHBIE pa3nYMsi, CBS3aHHBIE C Pa3BUTHEM
CaMOCTOSITENIFHOTO MBbINUIeHUs. Mier cTaHOBIEHHE HOBOTO YpPOBHS CaMOCO3HaHWS,
KOTOPBII BBIpAXKAETCs B CTPEMJICHUU MOHSTH ce0s, CBOM BO3MOKHOCTH, CBO€ CXOJICTBO C
JAPYTUMU AETHBMH U CBOIO HETIOBTOPUMOCTb.

[Iporpamma «XuMus B )KU3HU YEJIOBEKa» CO3/aHa C IeJIbI0 (JOPMHUPOBAHUS MHTEpEca K
XUMHH, pacUIMpEeHusi Kpyrozopa ooOydaromuxcs. OHa OpUEHTHpPOBaHA Ha OOYYaroIIMXCs
13-16 7ner, TO ecTb TakKOro BO3pacTa, KOrja pedsTaM CTaHOBUTCS HMHTEPECEH MHP,



KOTOPBIN MX OKPYXaeT U TO, YTO OHU HE MOTYT OOBSCHUTD, a CHEIUAIbHBIX 3HAHUU €IlIe
He xBaTaeT. OOyuaroiuecs ¢ poKICHHs OKPYKEHbI Pa3IMUYHBIMH BEIIECTBAMU U JOJIKHBI
yMeTb 00palaThCcsi ¢ HUIMU

Bospacr gereit, yuactByromnux B mporpamme 13-16 mner.

DopMUPYIOTCS OAHOBO3PACTHBIE UM PA3HOBO3PACTHBIE I'PYIIIbI, YUCIEHHOCTHIO OT
15 no 20 genoBex.

Habop yuamuxcs B TPYIITy OCYIIECTBISCTCS Ha OCHOBE CBOOOJHOrO BHIOOpA
JIETbMHU M UX POJUTENSIMHU (3aKOHHBIMHU MPEACTABUTENAMH), 0€3 0TOOpa U MpebsBICHUS
TpeOOBaHUM K HAIMYMIO CIICIIMAIbHBIX 3HAHUN Y peOCHKa.

Cpok peanuzayuu npozpammol u 00bEm yueOHbIX UaACO8:

[Iporpamma paccunrtana Ha 1 rox o0yuyenusi. 34uaca, 1 pa3a B Henento no 1 vacy.
Dopmul 00yuenus:

OOyueHne 10 TIporpaMMe OCYIIECTBISETCS B OYHOH ¢GopMe, HO TakKe
MPUMEHSIOTCS ¥ IMCTAHIMOHHbIE TEXHOJIOTUU 00yUCHHUS.

JIucTaHIMOHHOE 00y4YeHHMe MPUMEHSETCS C LENbI0 MHAWBUIYaJbHOTO OOYUYEHHUS
y4aluxcs, MNPOMYCTUBIIMX 3aHATHA MO OOJIE3HM, WIM JPYTUM IPUYMHAM, a TaKXe B
YCJIOBHSX OTPAHUYUTEIBHBIX MEPOIIPUATHUN.

JlucTaHIMOHHOE OOy4Y€HHE OCYUIECTBISETCS C MPUMEHEHHUEM CEPBUCOB CETU
HNutepner:
® HJICKTPOHHAs [10YTa;
e Cucrema Moodle (MoxynbHas 00BEKTHO-OPUEHTUPOBAHHAS JTUHAMUYECKas
ydeOHas cpefa);
e iatopma Zoom;
e cepBuchl Google: JOKyMEHTHI, MPEe3eHTALNH, Ta0IUIIbI, (DOPMBI, CANTHI;
® IpyTH€ MOUCKOBBIE, TH)OPMAIIMOHHBIEC M HHTEPAKTHBHBIC CEPBUCHI.

B mpomecce  oOyuenust ~ ucnodb3yerca — Takue GOpMbl  3aHATHH Kak:
KOMOMHUPOBAHHOE, TPAKTUYECKOE, Oece1a, OMbIThI, SKCIEPUMEHTBI, IKCKYPCHUHU.
B nanHOW mporpaMMme OTHaeTcss NPEANOYTEHHE TakuM ¢opMaMm, METoJam
oOy4eHusi, KOTOpBIE:
® CTUMYJIUPYIOT OOy4YaloIIMXCAd K IMOCTOSHHOMY IIONOJHEHUI0 3HaHuil (Oecenpl,
BUKTOPHUHBI, OJIUMITAA]IBL U T.11.);
® CIIOCOOCTBYIOT Pa3BUTHIO TBOPUECKOTO MBILIUICHUS, METObl, OOecreuunBarone
(opMuUpOBaHUE UWHTEJUIEKTYaJlbHbIX YMEHUN: aHaJIW3, CHUHTE3, CpPAaBHEHHE,
YCTAHOBJICHUE TPUYUHHO-CIEJACTBEHHBIX CBS3€M, a TaKXkKe TpPaJULHUOHHBIE
MeTOoABI — Oece1a, HaOMIOICHHUS, OIIBIT, SKCIIEPUMEHT, MPAKTHUICCKHE pabOTHI;
e00ECNeUnBalOT  Pa3BUTUE MCCIEAOBATEIbCKUX  HABBIKOB, YMEHHUH; OCHOB
IPOEKTHOIO MBbIIUIEHUST oO0yvaroumxcs (IpoekTHble padoThl, MNPOOIEMHBIN
MOJIXO0J K U3YYEHHUIO OTJEIbHBIX SIBICHUN).
Ha 3aHATHAX IPUMEHSAIOTCS 310pOBbecOeperamue TeXH0JI0IMu
® yepe/JI0OBAaHUE  PA3IMYHBIX METOJOB  OOY4YEHMs:  CIIOBECHBIM, HAarJIsAHBIH,
ayJMOBU3YyaJbHBIN, HHAUBHUyaJIbHAL, TPyNIIOBas paboTa u ap.;
® OpraHu3allysl MePephIBOB Uepe3 Kaxable 45 MUHYT ¢ TPOBETPUBAHUEM KaOUHETA;
® IpoBe/ieHNE (PU3KYIBTMUHYTOK.



Pesrcum 3anamui:

3aHsaTus npoBosaTes 1 pa3 B Hegenmto o 1 akagemudeckomy dacy (1 3anstue mo 45
MUHYT ¢ 10 MUHYTHBIM ITIEPEPHIBOM).

Pexxum opranuzanuu 3aHATUM 1O JaHHOUW TOMOJHUTEIBHON 00111e00pa3oBaTeIbHOMN
MporpamMMe OTPENIESETCSl KATCHIAPHBIM y4eOHOM TpauKOM M COOTBETCTBYET HOpPMaM,
yrBepkaeHHbIM «CanlluH K yCTpOWCTBY, COACPKAHUIO U OpPraHU3aIluu pekruMa padoThI

o0pa3oBaTeIbHBIX OpraHU3alliid JIOMOJHUTENIBHOTO o0pa3oBanus jAetei» (Canllun
2.4.43172 -14).

HEJDb U 3AJIAYU TPOI'PAMMBbI

Hear nporpammei: DopMupoBaHue y O0O0y4YaIOMUXCS TIYOOKOTO W yCTOWYUBOTO
MHTEpECca K MHUPY BEIIECTB U XUMUYECKUX MPEBpaAlICHUHN, MPUOOpPETEHNE HEOOXOAMMBIX
MPaKTUYECKUX, UCCIIEA0BATEILCKUX YMEHUN W HABBIKOB JUIsl TTPOBEJCHUS J1a0OPATOPHBIX
paboT, 6e30macHOro oOpamieHusl ¢ BEIISCTBAMHU B IIOBCETHEBHOM KU3HHU.

3amauu:

Obpazosamenvhuie:

o YIOyOJISITh ¥ PacHIUpPSATh 3HAHUS OOyYarolMXCcsl MO0 HEOPraHUYECKOU U
OpPraHUYECKON XUMUH;

o chopMupoBaTh yYMEHHSI HAONIOJATh U OOBSCHITH XUMUYECKHUE SIBIICHUS,
IPOUCXOIAIINE B IPUPOJIE, OBITY;

o pa3BHBaTh YMEHUS pad0TaTh C XUMUYECKUMH TPHOOpPaMH, C BEIIECTBAMH,
BBITIOJIHATD HECJIOXKHBIE XUMHYECKHE OMBITHI, COOJIONATh TMpaBHJIa TEXHUKHU
0e301acHOCTH;

o pa3BUBaTh MO3HABATEIbHbBIE UHTEPECHI U MHTEIIEKTYaJbHbIE CIOCOOHOCTH

B IIponccce IMPOBCACHUA XHMHYCCKOIO JSKCICPHUMCHTA, CaMOCTOATCIBbHOCTDH
HpI/IO6peTeHI/I$I 3HAHUM B COOTBETCTBUM C BO3HHKAOMMWMHN >KU3HCHHBIMHA

NOTpeOHOCTAMM,

° pacIIupsATh UHTEPEC K XUMHH, CITIOCOOCTBOBATH BHIOOPY yUaIIUMUCS MyTei
JaTbHEUIIIETO TMPOJOKEHUS XHUMHYECKOI0 WM  E€CTECTBEHHO-HAYYHOI'O
o0pa3oBaHUs.

Pazeusarowue:

° dbopmupoBaTh CHeNHUATbHbIE YMEHHUS U HaBBIKM PaOOThl ¢ XMMUYECKUMU
BCIIIECTBAMHU M MaTepHajaMU B OBITY M HCIIOJb30BaTh IIOJIYUCHHBIC 3HAHHS Ha
MPaKTUKE;

° pa3BHBaTh TBOPYECKHE CIIOCOOHOCTM M  yYMEHUS  OOyYaromuxcs
CaMOCTOSITeJILHO TPHOOpETaTh ¥ MPUMEHSTh 3HaHUS Ha MIPAKTHUKE;

° pa3BUBAThH MO3HABATENILHBIN HHTEPEC K OKPYKAIOLIEMY MUDY;

° pa3BUBaTh aHAIIMTUYECKUN CKJIaJa yMa, yMeHHUE HaOJI0JaTh, CPAaBHUBATb,
JienaTh BBIBOJIbI, 00001aTh MOJYyYeHHbIE 3HAHUSL.

Bocnumamenwvhoie:
° BOCIIUTHIBATh  HKOJIOTUYECKYIO TPAMOTHOCTh M XUMHUECKYIO KYJIbTYPY IpH

oOpallleHUuH ¢ BEICCTBAMHU;



CHOCOOCTBOBATh OPUEHTAITUN O0YUAIONTUXCS Ha BEIOOP XUMUKO- OMOJIOTUYECKOTO

npousi.

Coneprxanue mporpaMmsl
VY4eOnblIii 11aH

Ne | HazBanmue pa3aena, TeMbl KoauuecTBO 4acoB Dopmbl aTrecTaluu,
n/n BCEro | Teopusi | MPAKTHKA | KOHTPOJISI
1. | Beenenue 2 1 1 Oecena, TEMATUYECKOE
TECTHPOBAHHUE, IPAKTUKYM
cobecemoBanne
Temarnueckoe
2. | Tema l.Bogma 2 1 1 TECTUPOBAHUE, MPAKTUKYM
Tema 2.Yuctbie BemecTtBa M [TpakTukym, pemenne
3. CMECH B JXKHU3HHU YEI0BEKA 2 1 1 3a1aq
4. | Tema 3.IloBapeHHass coilb U
caxap 2 1 1 MIPaKTUKYM
5. | Tema 4. Xumus nuimu 5 2 3 MPAKTHKYM
6. | Tema 5. Crinuku 2 1 1 Oecea, MPaKTUKYM
7. | Tema 6.bymara 2 1 1 IPAKTHUKYM
8. | Tema 7. Xumus u 3 1 2 [IpakTukym, Oecena,
CTPOUTEJILCTBO pelIeHUEe  HEeCTaHIapTHBIX
3aaq
9. | Tema 8. Xumus u aBTOMOOMIIb | 2 1 1 Oecena, MPaKTUKYM
10. | Tema 9. Xumus cTupaer, 2 1 1 [TpakTukym, Oecena,
YUCTHT U yOupaer pelIeHHe  HEeCTaHIapTHBIX
3aaq
11. | Tema 10. Xumus u 2 1 1 [TpakTukym, Oecena,
KOCMETHYICCKHUE CPEACTBA pelIeHne  HEeCTaHJIapTHBIX
3aaq
12. | Tema 11. Xumusa — X03s1HKa 2 1 1 Pemenne 3amad, co3manue
JIOMalIHEW anTe4YKn KPOCCBOP/IOB, IPAKTUKYM
13. | Tema 12. Xumusa B MeJUIINHE 4 2 2 [TpakTuxym, Oecena,
pellieHne  HecTaHIaPTHBIX
3aau
14. | Tema 13. BeimonHenue 2 1 1 3ammra MPOEKTOB,
HIPOCKTOB Mpe3eHTaLUs
Uroro: 34 16 18




Conepxxanue yueOHOro njiaHa nporpamMmmbl
BBenenne (2 yaca)

Teopus (1 uv): OOume mpaBuia pabOThl B XUMHUYECKOW nabopaTopuu. TexHUKa
Oe3omacHOCTU MpU padoTe B XUMHUYECKOW Jiaboparopun. Oka3zaHue MEpBOMl MOMOLIU
MpU HECYacTHhIX chydasix. [lpaBuia paboOThl ¢ KHUCIOTaMHU, WIEIOYaMH, JETYYUMHU
BeniecTBaMu. HarpeBarenbHble TpuOOpHl W TpaBmiia padOThl ¢ HUMH. XHUMHYECKas
nocyza oOuiero HazHaueHusa. MBIThE M CYIIKa XUMUYECKOM mocynsl. Ponb xumuum B
’KU3HH YeJIOBEKA U pa3BUTHH ueioBedecTBa. O030p BaKHEMILNX KJIACCOB COEIMHEHU,
HCIIOJB3yEeMbIX YEJIOBEKOM. XUMHUS -TBOPEHHE MPUPOJLI M PYK YEIOBEKa. XHUMHS
BOKpYT Hac. XMMHUYECKHUE BEILIECTBA B TIOBCEAHEBHOM KU3HU YEIOBEKA.

[paktuka (1 4): 1. Ilpuemsr oOpamieHuss C HarpeBaTeIbHBIMU MPUOOPAMU
(cmpToBKa, MIINUTKA, BOJASHAS OaHs) M XUMUYECKOU MTOCYI0N OOIIEro Ha3HAUYCHHUS.
2.CocraBiieHrde TaOJIMIl, OTPAXKAIOUIUX KIaCCU(PUKAIMIO BEIIECTB, H3TOTOBJICHHUE
ATUKETOK HEOPTaHUYECKUX BEUIECTB, COCTABJIEHUE CIIMCKA PEAKTUBOB, HECOBMECTUMBIX
JUISL XpaHEHMUSL.

Tema 1. Boaa (2 yaca)

Teopus (1 4): Bona B macmtabe manetsl. KpyroBopoT Bojbl. [IpupoaHas Boma u eé
Pa3sHOBHJIHOCTH. XapaKTEPUCTUKA BOJ MO COCTaBY M CBOWCTBaM. MUHEpaIbHBIE BO/IbI,
X MECTOPOKJICHHUSI, COCTAaB, IeJICOHBIC CBOMCTBA, MPUMEHEHHUE. 3amachl MPECHON BOJIBI
Ha Tuta”eTe. [IpecHas Boma M ee 3amachl. DKOJOTUYECKHE MPOOJIEMbl YUCTOW BOJBI.
Bona B opranusme uenoBeka. Bonma B MemunuHe M (apmakosoruv. AHOMaIuu
¢dusnueckux cBorcTB. PacTBopstomas crmocoOHOCTh BOBI. [Ipo0aemMbl MATHEBOM BOIBI.
[Ipocmotp pparmenta punsma BBC «TaiiHa >kuBOM BOIBI».

[IpakTtuka (1 4): 1. AHanu3 BOJbI U3 TPUPOIHBIX UCTOUHUKOB.

2. PactBOpsroniee aerctsrue Boabl. [[puroroBneHue pacTBopos.

3. Ouuctka Boabl. OnpenesieHue )KECTKOCTH BOJIbI U €€ YCTPAHEHUE.
5. MHoro 511 BOJibl B OBOIIaX U PpykTax?

Tema 2. UncTble BelIeCTBA M CMECH B KH3HM YejioBeKa (2 yaca)

Teopus (1 v):

YucTteie BemnecTBa JuctmmupoBannas Boja, Kucinopoa. Cepedpo, Bonopoa, Cuner u
np. Uctunueie pactBopsl. Cmecu Mopckas Boaa. I'panut. Ctans. PactBop Xxiopuaa
Hatpus Ui uHbeKui. YyryH. Bo3ayx. bazansT. CTekiio. OMynbCHsl «Maciio B BOAE.
PasnoBuagHocTH cMecel, 00JaCTH HX HCIOJL30BAaHUS B MOBCEIHEBHON JKHU3HHU
yenoBeka. ['oMoreHHble U reteporeHHble cMecu. Cmecu B ¢apmakosoruu. [Ipumepsi
KUJKUX, TBEPABIX U ra3000pa3Hbix cMmeceid. OJHOPOIHBIE U HEOJTHOPOJHbIE CMECH B
obITy. CBOlicTBa cMeceil. Paznenenue cmeceil. Beijienenne BemecT u3 HEOTHOPOTHOM
cMecH, O00pa3oBaHHOW pacTBOPUMBIMH M HEPACTBOPHUMBIMU B BOJIE BEIIECTBAMHU.
OrcrauBanue: BrpigeneHne BeHIECTB M3 HEOJHOPOTHOM cMecH, OOpa30BaHHOU
HEPACTBOPUMBIMM B BOJE BELIECTBAMH C Pa3JIMYHOM IUIOTHOCTBIO. B aenurenpHOU
BOpoHKe. JlucTuiuisiiusi, BbIIapuBaHue, IeHTpudyrupoBanue, Xxpomatorpadus,
KpUCTaJUIM3alisl U BO3roHKa. [leperoHka wiu IUCTHWIUIALMS - CHOCOO paszfesieHus,
OCHOBAaHHBIA Ha PA3IUYUU B TeMIlepaTypaxX KHUIICHUS JPYr B JIPyre KOMIIOHEHTOB.
[Ipuem pazneneHus OJHOPOAHBIX CMECEH ITyTEM MCHAPEHUS JETYYUX KUIKOCTEH C
MOCJIEAYIOIIE KOHJICHCaluen ux mapoB. [IpuMmep: monydyeHue IUCTAILIMPOBAHHOM




Bo/bl. PelieHue 3aad Ha HAXOXKJIEHUE MAcCOBOM M OOBEMHON J0JIM KOMIIOHEHTa
CMECH.

[Ipaktuka (1 4): 1. U3roroBieHue mpocTedmux (UILTPOB U3 MOJAPYYHBIX CPEJCTB.
Pa3nenenne HEOTHOPOIHBIX CMECEN.

2. O4ucTKa METHOTO KYITOPOCa OT HEPACTBOPUMBIX U PACTBOPUMBIX ITPUMECEH.

Tema 3. [loBapeHHas couib H caxap (2 yaca)

Teopus (1 4): Pons moBapeHHOM coiii B OOMEHE BEIIECTB YEJIOBEKA M KUBOTHBIX.
ConeBoil OanaHc B opraHuzMe 4yenoBeka. IIpumeHeHue Xxjopujga HaTpus B
XO3IMCTBEHHOMN JIeATeIbHOCTH YesioBeka. Korma conmp — si1. 3710ymoTpebIeHHe COJIbIO.
Hcnonp30BaHue XJI0pUia HATpUs B XMMUYECKOW NMPOMBIIUIEHHOCTH. Vcnonb3oBanue
XJIOpuJa Hatpus B nuuie, Meaunune. [IponsBoacTBo nmoBapenHou comu. Caxap U ero
cBoiicTBa. [lone3Hble u BpenHble uepThl caxapa. HeoObruHOE MpUMEHEHUE caxapa.

[paktuka (19): 1. CBoiicTBa pacTBOPOB MOBAPEHHOM COJIH
2. 'oput nu caxap?

Tema 4. Xumust mumm (5 4acoB)

Teopus (24): VI3 yero cocTtouT muina. XMMHUYECKUH COCTaB MPOJYKTOB MUTAHUS.
OcCHOBHBIE KOMIIOHEHTBI MUIIM: XKUPbI, OCIKH, YIJIEBOJbl, BUTAMUHBI, COJU. XUMUS
MPOAYKTOB PACTUTEIBHOTO U >KUBOTHOTO MPOUCXOXKAEHUS. DU3NOIOTHS TUIIIEBAPCHUS.
[IpotyKThl OBICTPOrO MPUTOTOBICHUS M OCOOCHHOCTH WX Mpou3BojCTBa. [Iporieccs,
IPOUCXOAIIME MPHU BapKe, TYLICHUU U KapeHur nuiu. Kak cnenmatb ey HE TOJIBKO
BKYCHOH, HO M moJje3Hoi? J[00aBkM B MPOAYKTHl NUTaHUA. XUMHUYECKHE DPEaKUuu
BHYTPU Hac. XMMHUYECKHUE MPOIECCHI, TPOUCXOMAIINE MIPU XPAHEHUU U TIEpepadOTKe
CEJIbCKOXO3SIUCTBEHHOTO ChIphsi. KOHCEpPBaHTHI M AaHTUOKHUCIUTENH, UX poJib. CriocoObl
XUMHYECKOT0 aHaju3a COCTaBa BEIIECTB B MpoAaykrax nurtaHus. CoaepkaHue
BUTAMUHOB U MUHEPAIbHBIX BEIIECTB B MUILIEBBIX MPOAYKTaX.

[Mpaktuka (349):
1.0npenenenue kavectBa meaa. llpoBepka Mena Ha Hamuyue Kpaxmajia, Meda,
caxapo3sbl.

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

3. OnpeneneHre HUTPATOB B IPOIYKTAX.

4. Ananu3 npoxJIaguTEIbHbIX HAITUTKOB.

5. Onpenenenue conepKaHus KUPOB B CEMEHAX PACTEHUIA.

6. KauecTBeHHbBIE pEaKIMU HA IPUCYTCTBUE YIJIEBOIOB.

7. XUMUYECKUE OIBITHI C KEBATEIIbHOW PE3UHKOM.

8. OmpezeneHue coaepaHusi MOBAPEHHON COJMU B MPOJYKTAaX MUTAaHUS (Macio, ChIPbI,
COJIEHBIE TBOPOKHBIE U3JICTIUA).

Tema 5. Cnimukm (2 yaca)

[Ipaktuka (1u): TTupodopsl. Uctopusa uzodperenus cnumyek. Cnuuku [ancens u
VYokepa. Crinuku Copua. Cnnuku Upunu. IBeackue cnnuku Jlynacrpema. KpacHsiit u
oenbiit pochop. OKUCIUTETHLHO - BOCCTAHOBUTEIBHBIE MPOLIECCHI, MPOTEKAIOIINE MPU
3aKUraHuu  cnuukd. (OCHOBHBIE BHJIBI  COBPEMEHHBIX CchnH4YeK. JlepeBsiHHBbIE
(M3roTOBJIEHHBIE M3 MSTKUX TOPOJ JIEPEBA - OCHUHBI, JUIbI, TOMOJS, aMEPUKAHCKON
0enoil COCHBI U T. 1.), KAPTOHHBIE M BOCKOBBIC (MapaUHOBBIE - U3TOTOBJIEHHBIE U3
XJIOMYaTOOYMa)KHOTO KIyTa, MNponuTaHHoro mnapadunom). Ilo metomy 3axkuranus -
TEPOUHBIC (3KUTAONIUECSs MPU TPEHUU O CHEIHUAIBbHYIO MOBEPXHOCTh - TEPKY) U
O0ectépouHbpie (3aKUTAIOMIMECS MPU TPEeHUH O IOy MOoBEepxHOCTh). CruyedyHoe
npou3BoJcTBO B Poccun. CTpoeHHe, cOCTaB M M3TOTOBIEHHE cnudeK. CrennaibHbIe




cnuuky. [IITopMOBbIE (OXOTHHYBHM) - TOPSLIME HA BETPY, B CHIPOCTH W MO JOKIEM.
Tepmuueckue - pazBuBaroNIne NpyU TOPEHUH 0OJIee BHICOKYIO TEMIIEPATYpy U JAIOLIe
OpU CrOpPaHUM TOJOBKU OoJiblliee KOJU4ecTBO Tersia. CUrHajdbHBIE - JAIONIME MpU
rOpeHuu LBeTHOE iams. Potorpaduueckue - 1arlre MTHOBEHHYIO SIPKYIO BCIBIIIKY,
UCIONIBE3YeMYIO Tpu (otorpadupoBanuu. CurapHslie - COMUKH YBEIMYEHHOTO pazMepa
s Oosnee NPOAOIKUTENBHOIO TOPEHMsI MPHU pacKypuBaHUM curapbl. TpyOodHbIE-
CIMYKM YBEJIMYEHHOro pasMepa i 0Oosiee MNPOAOHKUTENIBHOIO TOPEHUs Mpu
pacKypHBaHUM KypuUTeIbHON TpyOku. KaMHHHBIE - OYEHb JUIMHHBIE CIUYKH, YTOOBI
3aKUTaTh KaMHUHBI. ['a30BbIe - MEHbIIEH UIMHBI, YeM KaMUHHBIE, YTOOBI 3a)KUTaTh
ra3oBble ropenku. [lekopaTuBHbIe (ITOJAAPOYHBIC, KOJUIEKIIMOHHBIE) - OrpaHUYEHHBIC
BBIITYCKM KOPOOKOB (MHOT/Ia HaOOpaMH, YJIOKEHHBIMH B JEKOPAaTUBHYIO KOpPOOKY).
[Ipaktuka (19): 1.M3ydeHue CBOWCTB pa3IWYHBIX BUIOB CHUYEK (OBITOBBIX,
OXOTHUYbHX, TEPMHUUECKUX, CUTHAIBHBIX, KAMUHHBIX, (POTOTpadUuecKux).

Tema 6. Bymara (2 gyaca)

Teopusa (1lu): OT mepraMeHTa W WIEJIKOBBIX KHUT 10 Hamwmx AHei. Llemmronosa.
Ces3yrolue: KaoJiuH, KapOOHAT KaJIbIHMs, MUTMEHTHI. XJIOMY4aTOOyMa)KHbIE TKaHHU.
Bunbl OymMaru u ux npakTUYeCKOe UCIONIb30BaHue. TeXHOIOTHs TPOU3BOACTBA OyMaru.
CrpykTypa OyMaru T1oOjJ  MHUKPOCKOIIOM BO  (DJIyOPECHEHTHOM  CBEUYCHHUHU.
[TomydaOpukatel nas TPOM3BOJACTBA Oymarv: JApEeBECHAas Macca WU IIeJUTI0NI03a;
LEJUTI0JI03a OJHOJIETHUX PACTeHHH (COJOMBI, TPOCTHHUIIBI, KOHOILUIU, pUCa U APYTHX);
MOJIYLEJUTIONIO3a; MAaKyJaTypa; TpsIUYHas [ojyMacca; JUisl CHElHUaJbHBIX BHJIOB
Oymaru: acOecT, mEpPCTh W JIpyrue TEKCTHIIbHBbIE BOJIOKHA. [Ipom3BoacTBo Oymarwu:
PUTOTOBJICHHE OYMa)KHOM Macchl (pa3MoOJ U CMEIIEHHE KOMIIOHEHTOB, IMPOKIIEHKa,
HAIlOJIHEHHE M OKpacka OyMaxHOMl Mmacchl); BbIpaOOoTKa OyMa)KHOM Macchl Ha
OyMaronenaTebHONW MaiuHe (pa30aBIeHHe BOJOW M OYMCTKA MACChl OT 3arpsi3HCHHUIA,
OTJIUB, MPECCOBAHUE U CYIIKA, & TAK)KE MEPBUYHAS OTIEJIKA); OKOHYATEJIbHAS OTIENKa
(kananaupoBaHUE, pe3Ka); COPTUPOBKA U yIaKOBKA.

IIpaktuka (1 4): 1. I3ydyeHne cBOWCTB pa3IMYHbIX BUJIOB OyMaru.

2. llonyuenue Gymarmu.
Tema 7. XuMusi M cTPOUTENLCTBO (3 yaca)

Teopus (1 4): Crpoutenbubie pactBopbl. M3Bectb. Men. Ilecok. beton. Llemenr.
Uctopus crexma. Kuprmmuu. ®Pappop u dasac. J[lpeBecuHa — yHHUKaIbHBINA
CTpOUTENbHBIN MaTepuall. Jlakokpacounbie maTepuainbl. CBoWicTBa OMU(DbI, MACISHBIX
Kpacok, aMmaiei, pactBoputened. [loHsTHe 00 SKOJOrMYECKM YHUCTBIX MaTepuasax.
Kepamnueckas mnena. 3umaput. Kambimut. Comomut. I'pyroOnoku. Cuimkarsl
METAJUIOB U BsKyIIMe MaTtepuassl. Koppo3ust crpourtenbHbIX MaTepuasioB. [lomumepst
B CTPOMTENIbCTBE. XMMUYECKHE CBOMCTBAa CTPOMUTENBHBIX MATEpUaATIOB XHUMHUYECKAs
CTOMKOCTh — JTO CBOMCTBO ITOKAa3bIBA€T, HACKOJBKO MaTepual yCTOMYUB K
BO3JCUCTBUIO JIPYTMX BELIECTB: KHUCJOT, IIEIOYEH, coyiel W ra3oB. Koppo3noHHas
YCTOMYHUBOCTh — CBOWCTBO MaTepuana MPOTHUBOCTOSTh BO3IECHCTBHUSM OKpYKArOILIEH
cpenbl. Yamie Bcero 3TO OTHOCUTCA K CIOCOOHOCTM HE MpPONYyCKaTh BIary.
PactBopuMOCTh — CBOWMCTBO, IpH KOTOPOM MaTepuag HMeEeT CIIOCOOHOCTh
PacTBOPATHCS B PA3IMYHBIX KUIKOCTIX. AAre3usi — CBOMCTBO, KOTOPOE XapaKTEPHU3YET
CIOCOOHOCTb ~ COEQUHATHCA € JAPYTMMHM — MaTrepuajaMd M TOBEPXHOCTSIMHU.
Kpucrammmsanus — XxapakTepucTUKa, TP KOTOPOI MaTepra MOKET B COCTOSIHUM Mapa,
pacTBOopa WM paciuyiaBa o0pa3oBbIBaTh KpUCTaibl. Bunabl 3arps3HeHuil (IbUIEBBIE,




paaranoHHbIe, OMOJOTHYECKHE, IITyMOBbIE), 3HAYCHHE KUBBIX OPraHU3MOB B JIOMax U
KBapTHpax.

[paktuka (24): 1. OmnpenercHWe OTHOCUTEIILHOW 3allbICHHOCTH BO3AyXa B
MOMEIICHUH.

2. Pemienue 3a7a4 ¢ SKOJIOTHYECKUM COJIEPKAHUEM.
Tema 8. Xumusi 1 aBTOMOOMIBb (2 Yaca)

Teopus  (1u): Marepuanbl, KOTOpbIE HWCIOJNB3YIOTCS I HW3TOTOBIICHUS
aBTOMOOWJIEH. 3ampaBOYHbIE JKUJIKOCTU (TOIUIMBO, Maciia, CMa3KH, OXJIaXKIAroLIue
KUIKOCTH), PE3UHBI - IIHHBI ¥ PE3UWHOTEXHUUECKHE W3JETUs; TUIaCTMACCHI;
OTJIEJIOYHO/IEKOPATUBHbIE MaTepHalibl (OOMBKa, JaKh M KpPacku, aHTUKOPPO3HOHHBIE
MOKPBITUSA U T. I1.); KJI€H, TEPMETUKHU. DJIEKTPOJUT — 3TO YTO-TO 3HAKOMOE. beH3uH,
KEPOCHUH U JIPYTUE «- WHBI XUMUYECKHUE TPOIIECCHI, MPOUCXOISIINE TIPH IKCIUTyaTaIlun
aBTOMOOUJISI. DKOJIOTUS U aBTOMOOMIIb.

[Tpaktuka (14): 1. beH3uH U KepocuH Kak pacTBOpUTear. OMNbITH 10 03HAKOMIIEHHIO
C PacTBOPSIONINM JACHCTBHEM HE(PTEPOAYKTOB, KaK M MPEABIAYITUH, TIJI0X0 BUIHBI C
JIEMOHCTPAIIMOHHOTO CTOJIa, TIOATOMY HMX JIydllle BCErOo CTaBUTh B KayeCTBE
nabopatopHoil paboThl. a) B mpoOupku ¢ 6eH3MHOM, KEPOCHHOM U BOJAOW HAIMBAIOT IO
0,5 mMJ1 pacTUTENBHOrO Maciia U B30ANTHIBAIOT. Macao pacTBOpsieTcs B YIJIEBOAOPOAAX.
OTMeuaroT Jy4YIIyl0 pacTBOPUMOCTH B OcH3uHE. 0) B HeOonbIme CTaKaHUYMKU WIIH
dapdopoBbie YAIKK C TEMH K€ >KUAKOCTIMH MMOMENIAIOT KYCOYKH TKaHU C MATHAMH
KUpa U NEPEMEIINBAIOT UX CTEKJISIHHOM NMaOUKoM 2-3 MuH. [locne BpIChIXaHMS TKaHW,
MMOMEIICHHBIC B OCH3WH U KEPOCHH, OKA3bIBAIOTCSI OUUIIICHHBIMH OT JKHPA.

2. Topenue BbICHIMX YIJIEBOJAOPOAOB. a) (CMauyuMBalOT MOJOCKU (UIBTPOBAIBHON
Oymaru B OeH3WHE, KEPOCHHE, Ma3yTe U MOJKUTAIOT UX. BemecTBa ropar cBeTamumcs
IIaMeHeM. Briciiue yrineBoaoposl Mpu TopeHun 00pa3yroT komnoTh. 0) Ha sxenesnbie
IUTACTUHKU uiu (pap(opoBbie KPBIMIKKM HAJUBAIOT 1O HECKOJBKY Kameilb OCH3UHA,
KEepOCHHA ¥ CMa304HOI'0 Macja WM Ma3yTa U NMojpkuraroT. HabmrogaroT To e siBlieHue.
OOpaimaroT BHUMaHUE Ha JIETKYI0 BOCIUIAMEHSIEMOCTh OCH3WHA M Ha CPaBHUTEIHHO
TPYAHYIO CrOpaeMoCTh Ma3yTa. B) B jkene3nyro win paphopoByro JI0KEUKY MOMEIIAI0T
HEOOJBIION Kycouek mnmapaduHa W HAarpeBalOT €ro B IUIaMeHu ropenku. llapadun
TUTABHUTCSA, @ 3aTEM TOPUT, 00pa3yst KOMOTb.

3. Ouunctka OeH3WHA U KepocuHAa. BEeH3MH M KEepOCHH MOcCje 3aBOJCKOM MEpEeroHKH
coliepkaT TpUMECH HAa(TEHOBBIX KHUCJIOT W JPYTHUX BEIIECTB, OCIOXKHSIOMUX HX
npuMeHeHne. HeodnimeHHbI KepOCHH, HampuMep, MI0XO0 MOJHUMAETCS MO (HUTHITIO
JaMIibl, ci1abo roputT U ObICcTpo oOpasyer Harap. HeouuineHHble MPOAYKTHI MOXKHO
y3HATh MO TPS3HOMY BHUJY M Majioil mpo3payHocTh. OUUCTKY TPOU3ZBOAST OOBIYHO,
oOpabaThiBasi HEPTENPOMYKTHI CIEpBa KOHIEHTPUPOBAHHON KHCJIOTOW, a 3aTeM
nienoybto. HanuBaroT B 0OJIBIIYIO JENUTENBbHYI0 BOPOHKY 15—20 M HEOUMILIEHHOTO
KepoCHMHA W TPHUOABISIOT 2-3 MJI KOHIEHTPUPOBAHHOW CEPHOW KHUCIOTHI. BOpOHKY
3aKpBIBAIOT IPOOKOM U cMeCh BCTPsIXUBAIOT 0K0j0 10 muH. [Ipu 5TOM BOpOHKY AeprKaT
MpoOKOW BHU3 M BpEeMsI OT BPEMEHU OTKPBIBAIOT KpPaH, YTOOBI BHIITYCTHTH BBEPX Maphl
JeTy4ux BemiecTB. [locie 3Toro cMecu JaroT pacciouThes, HAa YTO Takxke MoTpedyercs
MuHYT 10 wam naxe OoJbllie, U MEAJICHHO CIYCKAIOT HWKHUN CIOW KHUCIIOTO TYApPOHA.
OcTtaBminiicss B BOPOHKE KEPOCHUH IMPOMBIBAIOT IMOAOOHBIM K€ CIIOCOOOM BOAOH B
TeueHue 1—2 wmmH. BOmHBIA CclOW CcHyckawT, a KepocuH mpombiBaioT S5— 10-
IPOLIEHTHBIM PacTBOPOM Iiesiouu. [lociie ciuBaHus MIEIOYHOTO CIOS OTMBIBAIOT OT
KEepOCHHA BOJOU OoCcTaTKu Mmiesiouu (rmpoda dhenondramernnoM). YOk Ial0TCS B TOM, YTO




OUHMIIEHHBIN KEPOCUH OKa3bIBaeTCs 00Jiee MPO3payHbIM, JIyYIlle TOPUT U UMEET APYron
3amax. Ha nuctku QuiapTpoBampHOM Oymarm MOMEMIAIOT Kalld HCXOJHOIO H
OUYHILIEHHOT0 KepocruHa. OUMILEHHBIN KEPOCHH HUCTIApSAETCs MOJHOCThIO, HEOUMIIEHHBIN
OCTaBIIAET MOCIe ce0s MATHO IPUMECEH.

Tema 9. Xumusi cTupaeT, YHCTUT U youpaeTt (2 4aca)

Teopus (1u): Msuta. CoctaB, cTpoeHue, mnoiaydyeHue. CHHTETHYECKHUE MOIOIINE
CpelICTBa M TOBEPXHOCTHO - aKTUBHbIE BeliecTBa. OcHOBHblE KoMmoHeHTHl CMC:
MOBEPXHOCTHO-akTUBHBIE BemlecTBa (IIAB); BcmomoraTenbHble BEHIECTBA: IIEIOYHbBIE
COJIK - KapOOHAT W CUJIMKAT HATPHs, HEUTpalibHbIE CONU - cynbdaT u pocdar HaTpus;
KapOOKCUMETHIILIEIUTI0N03a, MOJUBUHWINUPPOIUIOH, XUMHUYECKHE OTOeIMBaTeIn
(mepconm); XuMHUecKue oOTOenuBarenu  (MEPEeKUCh  BOJAOPOAA);  (U3HUECKHE
(omtrueckue) orOenmuBaTend - (QIYOPECIUPYIONINE COSTUHEHUS; aJCOPOIMOHHBIS
KpacuTenu (yIbTpaMapuH, WHAWTO, CHUHTETHMYECKHE OpPraHUYeCKUE IUTMEHTHI);
O0non00aBkM - (epMeHThl (Jumnasbl, OpoTea3bl M Jp.); OTAYIIKH; AHTHUCTATHKH.
CpenctBa OBITOBOM XMMHH - XMMHUYECKHE CPEJCTBA MO YXOAY 3a COOCTBEHHOCTHIO:
OJICXkKJI0W, TOMEIIEHUAMH, aBTomMoOuisiMu. K cpencrBam OBITOBOM XWMUU OTHOCST
Ne3uH(PUIMPYIOIIME CPEeACTBa, pEeneuieHThl U mp. cpeactBa. CpenctBa ObITOBOM
XUMUH, IPUMEHSIEMbIE ISl BBIBEACHHUS MISITEH.

IIpaktuka (19):1. Onpenenenue pH - cpeapl B MbUIaxX U HIAMITYHSIX.

2. IIpuroToBeHUE MbLjla U3 CBEUKU U CTUPATBLHOU CO/JIBI.
3. BriBegenue niaTeH ¢ TkaHd. Mbiia. CoctaB, CTpOEHHUE, MTOTyYEHHE.
4. CpaBHEHUE CBOICTB MblJIa CO CBOMCTBAMU CTUPAJIbHBIX MOPOILKOB.
Tema 10. Xumus u KocMeTHYECKHe cpecTBa (2 yaca)

Teopusa(lua): Kocmernueckue moromue cpeacta. Kpemsi. [lenomoroniue cpeacrsa.
OnonackuBateny U KoHAUIKUOHEPHL. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX, TAK U
CTapUHHBIX CPEJICTB TUTUEHBI; IPAMOTHBIN BBIOOpP CPEACTB TMTUEHBI; TIOJIE3HBIE COBETHI 110
yXOJy 3a KOKEH, BOJIOCAMHU U NOJIOCTBIO pTa. COoCTaB M CBOMCTBA HEKOTOPBIX IIPENApaToB
TUTUEHUYECKOM, TIeueOHOM U JEKOPaTUBHOM KOCMETUKH, TPAMOTHOE WX MCIIOJIb30BaHUE.
XHUMHUYECKHE MPOLECCHI, JIEKAIINE B OCHOBE YX0/1a 3a BOJIOCAMU, UX 3aBUBKH, YKIIAJKH,
OKpPACKU; MPaBUJIBbHBIN YXOJI 32 BOJIOCAMH, FPAMOTHOE UCIOJIb30BAaHUE NPENAPATOB IS
OKpPACKH U YKJIaJIKM BOJIOC, OPUEHTUPOBAHKUE B UX MHOT000pa3uu. /[e3010paHThl 1
O30HOBBIN «IIUT» TUIAHETHI. JlyIIMCThIEe BEIECTBA B MAp(OIOMEPHH, KOCMETHKH, MOKOLIUX
cpenctBax. Jpupnusie macia. Cocra. Cioxubie d3pupbl. CocTaB, CTpOCHHE, TOTYUYCHUE.

[paktuka(ly): 1. 3y4yenue coctaBa 1eKOPATUBHON KOCMETUKH 1O ITUKETKAM.
2. Onpenenenne pH - cpenipl B MpUIax U MIAMITYHSIX.
3. U3Bneuenue >upHBIX Macel U3 pacTUTENbHOTO Martepuaia. [lepeunas msra, enoBoe
MacJo.
4. Ilonyuyenue CIOXKHbIX 3(PUPOB U3 OPraHUYECKUX COCTMHEHUN. DTUIIMETaHAT (3amax
poma). M300yTunstanat (ppyKTOBBIH 3amax).
Tema 11. Xumus — xo3siika qoMaiiHeid antedyku (2 yaca)

Teopus (149): JlekapcTBeHHBIE TpenapaThl, UX BUBI U Ha3HaueHHe. Kaxaoe ekapcTBo
— XMMHUYECKMM peakTuB. MHororpanseli on. Iloyemy Hox Hazmo Aepkarb B IUIOTHO
3aKyMOPEHHOM CKIIIHKE. «3eJIEHKay UM pacTBOp OpMiinaHTOBOrO 3eséHoro. HeoObrunbie
CBOMCTBAa OOBIYHON 3€lEHKUM. AKTHUBUPOBAHHBIM yrosb. JlekapcTBa OT TPOCTYbI.
Buramunsl CamojienbHble JiekapcTBa. ACIMPUH WK allETUIICATUIIMIOBAs KUCIOTA U €ro
cBoiicTBa. UTo mosie3Hee: acMpuH WK yrcapuH, HypodeHn wiu ubynpoden? Ilepexuch




BoJopona u runaponepur. CBolcTBa Tmepekucu Bogopona. Ilepmanranar kanus,
MapraHilOBOKHCIIBIA Kajauid, OH € — «MapraiHioBka». HeoObUHBIE CBOMCTBA
MapraHioBku. Kakyr OmacHOCTh MOXKET NpPEeACTaBIATh MapraHioBka. HyxHa nu B
nomainrHed anteuke OopHas kuciota. Crapble JIEKapcTBa, KaK C HUMH MOCTYIHUTH.
Bonpocet k cemunapam: 1. Ilepmanranar kanusa. Ucrtopust otkpeiTusa. Pusnueckue
cBoiicTBa. OKuciauTenbHble CBOMCTBA. lIpaBuna XpaHeHHs NepMmaHaraHata Kaiaus. 2.
[IpumeneHnue pacTBopa NEepMaHraHata Kajiusi B ObITY, B MeAuIluHE. Mepbl NepBOit
MOMOIIA TPHU OTPABICHUM KOHIEHTPUPOBAHHBIM PAaCTBOPOM IE€PMaHraHara KaJus. 3.
PactBop OpwinuantoBoro 3eneHoro. I[lepokcus Bogopoda, UCTOPUS  OTKPBITHA.
[leprugpons. ®Pusnyeckne, XUMUYECKHE cBoiicTBa. [IpuMeHeHMe B MEIULIMHE:
KPOBOOCTaHAaBIIMBAIOIIEE U JIE3UH(ULUPYIOIIEE CPEICTBO.

[pakTrka (1 9): 1. [Tomydenue fiomodopma.
2. JleiicTBHE KUCIIOT Ha OPUIUIMAHTOBBIHN 3€JICHBIN.
3. lllenoyHoe pacuienyieHue JEBOMULIETHHA.
4. KadecTBeHHas peaklusl Ha NEPOKCHU BOJAOPOIA.
5. OmnpenieneHre BUTAMUHOB B Mpenaparax MoJuBUTAMUHOB.
Tema 12. Xumus B Meauuune (4 yaca)

Teopusa (249): IlepBeie marn xumuu B MeaunuHe. Ilonstue o (¢dapmakonoruu,
UaTPOXUMHM, XUMHOTepanuu. [lapanenbc — OCHOBOMOJIOKHUK MENULIMHCKOM XUMHH.

Knapnuit T'anen — ¢dapmakonor. II. Dpaux — OCHOBONOJOXHUK XHWMHUOTEPAMHH.
[Ipodeccun: xummk, OMOXUMUK, (papMaLIeBT, TaOOPaHT.
JlekapcTBeHHBIE BEILICCTBA. Knaccudukanun JIEKapCTBEHHBIX BEIIECTB:

dapmakonoruueckasi, xumudeckas. CpIpb€ I MOMYYEHUS  HEOPTraHUYECKHX,
OpraHUYECKHUX JIEKAPCTBEHHBIX BelllecTB. DOPMBI JIEKAPCTBEHHBIX MpenapaToB: TabIETKH,
Jpake, CB€YH, IMYJIbCUU, CyCIIEH3UH, HACTOMKH U JIp.

[Ipaktuka(249): 1. O3nakomiieHue ¢ GopmMamMu JEKapCTBEHHBIX MTPENapaToB.
2. 3HaKOMCTBO C 00Opa3liaMu JIEKAPCTBEHHBIX CPEJICTB U OIBITHI C HUMH.
3. DKCKypcHs B MEANYHKT.
Camble npocThie U3 JIEKapCTB
Ilepmanranar kanus. Hcropus oTtkpeiTus. Dusnueckue cBoilcTBa. OKHUCIUTEIbHbBIE
cBoicTBa. [IpuMeHeHne pacTBOPOB MEepMaHraHara Kaius B ObITy, B Meauiuue. [IpaBuna
XpaHeHusa. Mepbl mepBOl MOMOILIM MPU OTPABICHUH KOHUEHTPUPOBAHHBIM PacTBOPOM
NEpMaHraHaTa Kajausl.
[lepoxkcua Bomopona, ucrtopusi OTKpeITHSA. I[lepruapons. dusznueckue, XUMUYECKHUE
cBoiicTBa. I[IpuMeHeHHe B MeIUIIMHE: KPOBOOCTAHABIMBAIOIIEE U JE3UH(OUIMPYIOIICE
CPEACTBO.
Won: uctopust OTKphITUSI, CTPOEHUE, (DU3NUYECKUE U XUMUYECKUE CBOMCTBA, TPUMEHECHHUE.
Bophasi kucnorta, OOpHBIM CHUPT, aHTHUCENTHUYECKas aKTUBHOCTh. Duznonoruueckuit
pacTBop.
JIsmuc. Hamatelpubiii criupT. ['ekcaruapaTr xjopuaa Kaiaelius. ['enrarugpar cyibdara
[IMHKA.
AKTUBHPOBAHHBIN YIOJIb.
ITpakTuka 1. IIpurorosieHne pacTBopa XJopuaa Kaiablus ¢ 3aJaHHOM MacCOBOM JI0NIEil.
2. «Kuakuit xameneon». Pasnoxenue mnepokcuga Boaopona. H202 — okuciautens,
BOCCTaHOBHTENb. PacTBopeHHe wHoma B BOJe, B crnupre. Pacro3HaBaHue HWOIUIOB.
OO6eciBeyrBaHUE PacTBOpA MEpMaHTaHaTa Kajdusi aKTUBUPOBAHHBIM YTIIEM.




Anouteie BemecTBa Anpl. Kiaccudukanus sI0BUTHIX BEIIECTB. YTapHBIA Tas:
npu3Haku otpaBiieHus. OkazaHue nepBoil nmomoiu. PTyTs. TOKCUMYHOCTH NApOB PTYTH.
Conu pryTH: KOJIOMEINb, CyJieMa, MNpPUMEHEHWe B MeauluHe. Mbimbsik. CBHHEL.
CoenuHennss xpoma. TOKCMYHOCTh OpraHWYECKUX pactBopurened. [IpaBuina XpaHeHHs
S710B B ObITY. Mepbl epBOii MOMOIIY MTPU OTPABICHUHU.

XuMusg W MeauiuHa. buoreHHble »ieMeHThl U uX coeAauHeHuss OOmuii 0630p
OMOJIOTUYECKON POJIM 3JIEMEHTOB-opraHoreHoB Yriepoa. Bogopoa. Kucmopon. Asor.
Cepa. ®ocdop. buonormyeckas poiab HEKOTOPHIX HEMETANJIOB, HE OTHOCAIIMUXCS K
opranoreHam @top. Xnop. bpowm. Hon. Kpemnuii. Cenen. buonornuecku Ba)kKHbIE
HEOpraHu4ecKkrue coeAnHeHns HeMetaimnoB. Kucinopoa. O30H. Bona. MunepanbHbIE BOJIBI.
Ilepokcun Bomopona. PepMEHTATHBHBIE CPEACTBA 3aIIUTHl OopraHu3ma. CepoBOIOpOI.
Ammuak. I{uxn wmodeBUHOOOpa3oBaHus. MOHOOKCHI a3oTta. HwuTpaThl, HUTPHUTHI.
VYrnekucneld  ra3.  MoHookcua — yriaepoja.  bydepHbie  cucTeMbl  opraHu3Mma.
I'uppokapOonatHas Oydepnas cucrema. docharnas Oydepnas cucrema. MexaHuzMm
OydepHoro maeicTBus cucTeMbl. B3amMOCBsI3b KPYroBOPOTOB OWOTEHHBIX JJIEMEHTOB.
buoneopranuueckass xumMus W MenuiMHa HeopraHmdeckyro OHOXUMHUIO MOKHO
paccMaTtpuBaTh Kak IPUIIOKEHUE MPUHLHUIOB KOOPAWHALIMOHHOW XUMHUU METaJUIOB K
ouonornyeckuMm npobiemam. Mertamibl B OpraHu3Me uejoBeka buonorumdeckas poib
«MeTayIoB xu3Hm» O0mumii 0030p ponu s-merauioB. Harpuit. Kanuit. Marauit. Kansiui.
JlaHHBIE METaJUIbl paCCMATPHUBAIOTCS COTJIACHO IJIAHA:

1. Conepxanue B 3eMHOM Kope. BaxkHelre npupoIHbIE COEAUHEHNS.

2. Conepxanue u GOpMBI CYIIECTBOBAHUS B KMBBIX OpTaHW3Max. bruonorudeckas poJb.
3. IlpuMeHeHrEe MeTallIa U €r0 COEIMHEHUIN B MEJIULIVHE.

4. TOKCMYHOCTH METajlyia ¥ €ro COCAUHCHUI.)

OO6muii 0630p pomm d-merammoB. XKeme3zo. Mapranen. KobGanst. Menps. I[lunk.
MonuGeH.

JlaHHBIE METaJUIbl paCCMATPHUBAIOTCS COTJIACHO IIJIAHA:

1 Conepxanue B 36MHOM KOpE.

2. BaxHeiliire npupoHbIE COEAMHEHUS.

3. Coneprxanue u (HopMbl CYIIECTBOBAHUS B KUBBIX Opranusmax. buonoruueckas posb.

4. ITpuMeHeHne MeTalsa U €ro COSIMHEHUN B METULINHE.

DU3MONOTHYECKAs U MMATOJIOTMYECKas POJIb HEKOTOPBIX JJIEMEHTOB B OpPraHU3ME. S-
OnemenThl. d-OnemenThl. KoMriekcHbie (KOOpAMHAIMOHHBIC) COCAMHEHHS Pa3IMYHBIX
AJIEMEHTOB B OpraHu3Me. JJIeMEHThI, OOJIe3HM, JIEKapCTBA. BHONOrMYECKH aKTUBHbBIC
MOJIEKYJIBL.

Bona. AmuHOKkHCIOTHL. AckopOuHOBas kuciora. OpTOMOJEKYJISpHAs MeIUIIMHA.
buonornueckn akTUBHBIE OJUrOMEpbl brosormyeckas pojb HEKOTOPBIX METAIIOB, HE
OTHOCSIIIIMXCS K «MeTajiiaM xu3Hu». Anmomunanii. Cepedpo. bapuii. PTyTh. CBuHell.

[Ipaktuka.  Temamuueckas ukmopuna «Xumus u MEOUYUHAY.

dusnueckas XUMHUS U METULIMHA.

@uU3n0N0r — 3TO PUIMKOXUMHUK, UMEIOIIHI 110 C SIBICHUSIMU KUBOTO opranuizma. .M.
CeuenoB JXuBbie OpraHu3Mbl MOTYT CYIIECTBOBATH JIUIIH OJarofaps uX 3aMedaTeIbHOMI
CIIOCOOHOCTH KUHETHYECKU KOHTPOJIUPOBATh XUMUUECKHE PEAKIIUU U TEM CaMbIM
MOJABJIATh CTPEMIICHUE K JOCTUKECHUIO TEpMOAMHAMUYECKuX paBHOBecuil. 11.B. bepe3un
XUMHYECKasi TEPMOJIMHAMUKA U )KUBBIE OPTaHU3MBbI TepMOIMHAMUKA U OPTaHU3MBI.
XuMuueckast 1 OMoOXUMHYecKasi KHHETHKA U KaTanu3. @epMeHTHI — OMOJIOTHYECKUE
KaTaJu3aTopbl. 3HAUEHHUE PACTBOPOB ISl OMOJIOTMU U MeIULIMHBL. KUCIOTHO-11Ie109HOe



paBHOBecue U OypepHbIe CUCTEMBI OpraHu3Ma. AMHUHOKUCIOTHBIE Oy(epHbIE CUCTEMBI.
benkoBbie OydepHbie cuctembl. U3MeHEeHNE KHUCTOTHO-IIIEIIOYHOTO PABHOBECHS TIPH
Pa3IUYHBIX 3a00JICBaHUSX.

MeaunuHCKUEe MATEPHAJIbI

Heoprannueckue menuuuHCKHe Marepuanbl. Metaiuibl. YTiaepoAaHble MaTepHallbl.
MexaHu3Mbl B3aUMOJICHCTBHS MEIUIIMHCKUX MATEPHUAIOB C OMOJIOTMYECKUMH CUCTEMaMH.
B3aumopelicTBusi: MmaTepuan — KpoBb, MaTepUal — TKaHb, MaTepUall — KJIIETKa, MaTepual —
OHMOTIOTMMEDHI.

HckyccTBeHHBIE OpraHsbl. Amnmapatsl «UCKYCCTBEHHOE CEpALIE-JIETKOEY,
«HUCKYCCTBEHHas mouka». MIckyccTBEHHOE cepjile YeloBeKa ¢ aBTOHOMHBIM HCTOYHUKOM
MATaHMUS.

Bonpockl k cemuHapam: 1. Mom: HMCTOpHS OTKPBITHS, CTpOGHHE, (H3HMUYECKHE M
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE.

2. bopHas kucnorta, OOpHbBINA CIUPT, AHTUCENTUYECKAS] aKTUBHOCT.

3.®usnonoruyeckuit pactBop. Jlsmuc. HamaTteipHbiil ciupr.

4. ®ypauunuH. AKTUBUPOBAaHHBIA yrojb. ['Opun4yHuKM, IIacteipu. VX npumeHenue,
CBOICTBA, CIIOCOOBI XpPaHEHHS.

5. ActiupuH. [Ipumenenne, papMakoIoruuecKkoe JeHCTBUE HA OPTaHU3M.

6. AHTHOUOTUKH, KIaccudukarus. lucoakTpuos.

/.ApoMaTruyeckue Maclia U Uux JeHUCTBUE Ha OpraHu3M. ApomaTeparnus.

8. AcimpuH, Hpu3ndecKre CBONCTBA, UCTOPUS TTOTYUCHUSI.

9. AHTUOMOTHKHU, UCTOPHUS OTKPBITHS.

10. Knaccudukanus s10BUTHIX BELIECTB.

11. YrapHslii ra3: npusHaku otpasiieHus. OKa3aHue MepBOX NOMOLIY.

12. Ptyth. TokcMyHOCTH mapoB pTyTH. COJIM PTYTHU: KAJIOMENb, CyJl€Ma, IPUMEHEHHUE B
MeauurHe. Mbibsk. CBunen. CoeMHEHUS XpoMa.

[IpakTtuka 1. MccrienoBanue JIEKapCTBEHHBIX MPENApaToB.

2. HenoBas urpa «Cnacute 00apHOTO». [[emoBasi urpa COmMpOBOXKAAECTCS MPOBEICHUEM
KaueCTBEHHOI'O AaHaJIM3a pacTBOpa KOHKPETHOrO BELIECTBA XUMHUYECKUMHU METOJAMH.
(BemectBa: THOCyNnbdaT HATpUs, HOBOKAWH, JIAKTAT Kalblus, D-riatoko3a, MeIHbIN
Kymnopoc, OpomMu Kanwus, cyiabhar MarHus).

3. WccnenoBanue TOKCMYHOCTH OBITOBBIX BemiecTB. OCTOpOXKHO, TUIeBbIe 100aBku! Mx
JIEVCTBUE HA OPTaAHU3M.

4. Pemenue 3a7a4 no o011eil XUMUU C MEUKO-OMOI0OTHYECKON HATPaBIEHHOCTHIO.

5. Konkypc (KOTWYecTBEHHBIN) Uncia peieHHbIX 3a1a4d. CocTaBieHne cCOOPHUKOB 3a/1a4
ydamuxcsa 1o teme (¢ pemieHusmH). CocTaBieHHUE TBOPYECKHX PACUETHBIX 3a7ad 10
Pa3JIMYHBIM TEMaM.

Tema 13. BoinosiHeHHe MPOeKTOB (2 yaca)

Teopus (1u): IToHstue npoekTa. THUIBI MPOEKTOB, OCHOBHBIC ATAIbl BBIMOJIHEHHS
npoekta. Kpurepuu olieHUBaHUS BBIMOJHEHUS M 3alIUTHI MPoeKToB. Co3aHue MPOeKTa
OCYIIECTBIISIETCS TI0 caeayromuM 3tarnaM: — OnpeneneHne mpoOiaemMsl; — AKTyaTu3aius
teM; — Bribop oOnekra uzydenus; — [loctanoBka 1ienu u 3ana4d; — [lonbop matepuana; —
BriObop wmeTonioB wuccienoBanus; — IlpoBeneHune SKCIEPUMEHTAIBHOW palOOThl; —
Odopmiienue padboThl; — 3alIUTa MPOEKTA, NPEICTABICHUE PE3YIbTATOB.

IIpakTtka(ly): BelllodHEHWE TMPOEKTOB C  MCIOJB30BAHUEM  KOMIBIOTEPHBIX
TEXHOJOTUH. 3al[uTa MPOEKTOB.




INJIAHUPYEMBIE PE3YJIBTATDBI
JIuunocmnmnoie pesyiomamoi:

c(hOpPMHUPOBAHHOCTh MOTHBAIlUM K OOyYCHHIO U
1[eJICHANPaBJICHHOW TTO3HABATEILHOMN JEATEILHOCTH;

TOTOBHOCTb U CIIOCOOHOCTH K CaMO00pa30BaHUIO;

CIIOCOOHOCTh K CaMOCTOATEIbHOM, MCCIIEI0BATEIbCKOM, WHPOPMAIIMOHHO-
MMO3HABATEILHOM, AaHATUTUYECKOM JEITEIbHOCTH;

c(hOPMHUPOBAHHOCTh  HABBIKOB  COTPYJHHYECTBA CO  CBEPCTHHUKAMHU
U B3POCJIBIMH.

Memanpeomemmubwie pe3yivmamaol:

c(hOPMUPOBAHHOCTh TMPEJICTABICHUNA O B3aUMOCBSA3UM U B3aUMOJECHCTBUU
€CTECTBECHHBIX HAYK;

c(hOpMHPOBAHHOCTh YMEHHH CaMOCTOSITEILHO ONPEACNATh Ield U
COCTaBJSATh IUIAHBl JACSATEIBHOCTU; CAMOCTOSITEIbHO OCYIIECTBISITE U
KOPPEKTUPOBATh AEATEIILHOCTb;

BIIQJICHWE HaBbIKAMM TOJYyYEHHUs] HeoO0Xoaumon uHOpMalUU, YMEHHUE
KPUTUYECKH €€ OILICHMBaTh M 0OpabaThiBaTh, YCIEIIHAs OpPUEHTAIUS B
Pa3IMYHBIX UICTOYHUKAX MH(DOpMAIUY;

yMEHHE HUCIOJIb30BaTh CPe/ICTBa MHMOOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

YMEHHE aHAIM3UPOBAaTh, OLEHUBATH, IMPOBEPSITH HA JTOCTOBEPHOCTh
100001IaTh HAYYHYIO HH(POPMAIIHIO;

BJaJICHHE HaBbIKAMU I[IO3HABATENIbHOW pediekcuu ¢ Ipe3eHTaIluu
Pe3yabTaTOBCOOCTBEHHBIX UCCIICIOBAHUIA.

Ilpeomemmusvie pe3ynrvmamol. TOCIE 3aBEpIICHUS OOY4YeHHS IO Tporpamme
oOyyaromuecs: OyIyT 3HATh:

— COCTaB, CBOMCTBA, 00JIaCTH MPUMEHEHHS HanboJiee pacpOCTPaHEHHBIX BEUIECTB U
MaTepuaJioB U YMETh TMPUMEHATh HMX T[O0 Ha3HA4YCHHWIO, COOI0/as MpaBuiia
0e30macHOro 00palleHus ¢ HUMU;

— POJIb XUMUYECKUX IIEMEHTOB M UX COSAMHEHHM B KU3HECATSILHOCTH OpraHN3Ma;
— BaKHEHIINE XUMHUECKHE MTPEBPALIICHHSI, JISKAIUE B OCHOBE METa00IM3Ma;

— HEKOTOPbIE HEOPTraHUYECKHUE U OPTaHUYECKUE BEIIECTBA, TPUMEHSIEMBIC B
MeIUIIIHE.

[Tocne 3aBepuienust 00ydeHus Mo nmporpamMme ooydarommecs Oy1yT yMeTh:

— COCTaBJISATh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB B MPUPOJIE,
000CHOBBIBATH POJIb KAXJA0T0 B COXPAaHEHUH MPUPOJITHOTO PABHOBECHS,
aHAJIM3UPOBATh MPUYHMHBI U TIOCJIEICTBUS €T0 HAPYIICHUS;

— MPOBOAUTH XUMHUECKUNA HKCIIEPUMEHT 10 OOHAPY>KEHUIO KATUOHOB U aHUOHOB B
pacTBOpax;

—co0noAaTh npaBuiia 6€30MaCHOCTH MPU OOPAIEHUH C JIEKAPCTBEHHBIMU
BEIIECTBAMHU U CPEJICTBAMHU OBITOBON XMMHUU;

—COCTAaBJIATh OTYET O MPOAETAHHOM HKCIIEPUMEHTE;

—MPUMEHSTH BEIIECTBA M0 HA3HAYCHUIO;



—peuaThb 3aga4un pastquﬁ CTCIICHHU CJIOXXHOCTH. KaK TUIIOBBIC, TaAK 1 KOMIIJICKCHBIC,
—pa3BUBATb CO6CTB€HHYIO HHUINATHUBY U ITO3HABATCIIbHYI0 AKTUBHOCTD IIPU
PCUICHUHU PA3JIMIHBIX BOIIPOCOB U HpO6JI€M B XUMMHHU.

PA3BJEJ 2. OPTAHU3AIIMOHHO - TIEJAT'OI'MYECKHME YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

KAJIEHIAPHBINA YYEBHBIN T'PAO®UK

No
i OCHOBHBIE XapaKTEPUCTUKN 00Pa30BaTEIHLHOTO MPOIIecca
1. | KoandecTBo yueOHBIX HENIETb 34
2. B [1IEPBOM MOJIYTrOJUU 16
3. BO BTOPOM MOJIYTOJIUU 18
Hauano yueGHoro roja (miaHupyemas 1ata Hadaja
4, e Aa (Iasupyemas 4 06.09.2021
3aHSITUI)
OxoHuaHme ebHoro roma (TUIaHUpyemas JaaTa
5, YHCHH na Py A 28.05.2022
OKOHYAHWsI 3aHATHIA)
5 KonmdecTBO yaeOHBIX 4acOB Ha OJTHOTO yUYaIIerocs B 1
" | Heneno
7 KonundecTBo yueOHBIX 4aCOB Ha OJTHOTO y4aIlerocs B 34
" | rox
8. | @opma opranuzanuu 00pa3zoBaTeIHLHOTO MpoIlecca OYHO
YCJIIOBUSA PEAJIN3ALIUU TPOTPAMMBI
Mamepuanbho-mexnuueckoe obecneyenue npozpammol
OpraHu3alliOHHBIE  YCJIOBHS,  TO3BOJIIONIME  pEalli30BaTh  COJEp)KaHUE

JOTIOTHUTENIBHOW 00pa30BaTENbHON MpOrpamMmbl «XUMHUSL B IKU3HHM UEJIOBEKa»
MPENO0JIAraloT HaJuYue: - MOMEIIECHHS], YKOMIUIEKTOBAHHOTO CTAHIAPTHBIM Y4€OHBIM
o0opyoBaHHEM U MEOENbIO (IOCKA, MAPThI, CTYJbs, MKadbl, JIEKTpooOecneueHune,
BBITSDKHOM ITKad), paKOBUHA C XOJIOJHOW BOJIONMPOBOJHON BOJOM). - HEOOXOIUMBIX
JUISL  DKCIIEPUMEHTOB  OOOpYJIOBaHMSI M  PEAKTUBOB. -  MYJIbTUMEIUUHOTO
o0opynoBaHusl (KOMIIBIOTEP, HOYTOYK, MPOEKTOp, (GUIIIKAPTHI, DKpaH, CpPEeACTBa
TEJIEKOMMYHHMKAIIMM  (JOKaJbHbIE  IIKOJbHBIE CETH, BBIXOJA B  HWHTEPHET).
Junaktuueckoe oOecrneyeHue NPeArnojiaraeT Hajluyue TEKCTOB Pa3HOYPOBHEBBIX
3aJ]aHAM, TEMAaTUYECKUX TECTOB MO KaXJOMY pa3Aeily TE€Mbl, MHCTPYKLMH IS
BBITIOJIHEHUS TMPAKTHYECKUX paboT, Tabauipl XuMuueckux siaemeHtoB J[.U.
MenneneeBa, TabIUIBI PACTBOPUMOCTH OCHOBAHUM, KUCIIOT, COJIEH.

Y4eOHO-MeTOAN4YECKO0e 00ecniedeHue MPOrpaMmMbl

Meronuka oOydeHHs TIO TporpaMme «XHUMHS B JKU3HH YEIOBEKa» COCTOUT W3
COYETAHUsl JICKIIMOHHOTO W3JI0KEHUS TEOPETUYECKOr0 MaTepuayia ¢ HarjsIHbIM
MOKAa30M WJUTIOCTPUPYIOIIETO MaTephalia U MPUEMOB PEIICHUSI MPAKTUYECKUX 3ajad.
OOyuaromuecss 3aKpeIuisIloT TOJIYYeHHBIC 3HAHUSA IyTeM CaMOCTOSTEIHLHOTO



BBIIIOJTHCHHA TPAKTHYCCKUX pa60T. I[J'IH pasBUTHUA TBOPYCCKOTO XHUMHUUYCCKOI'O
MBIILICHUS] ¥ HaBBIKOB aHAJUTUYSCKOMN ACATCIBbHOCTH IICAaror mpoBoAUT CCMHUHAPHI,
3aHATHA 110 IIPC3CHTAIIMHU TBOPUCCKHUX U IMPAKTHYCCKUX pa60T, MO3I'OBbBIC HITYPMEI,
HHTCJIJICKTYaJIbHBIC UTPHI.

Hnghopmayuonnoe ovecneuenue

CTIPaBOYHHKH, YICOHBIC TJIAKATHI, JOMOJHUTENbHAS TUTEpaTypa M0 XUMHUH,
pa3IaTOYHbIN MaTepHall, N0100pKa KOMIBIOTEPHBIX MPE3EHTALNHN U
BUJIEOMATEpHaJIOB

®OPMbBI ATTECTAIMU 1 OHEHOYHBIE MATEPHUAJIBI

(I)OprI npoBeacHuda arrecranum: OIIPoC, TCCTUPOBAHUC, aHKCTHPOBAHMC,
KOHTPOJIbHOC 3a/IaHUC, IICAAI'OTNYCCKOC Ha6J'IIOI[eHI/Ie.

JUist oTClexKMBaHUS PE3YJIbTATUBHOCTH O00Pa30BaTEIBLHOTO MPOIEcca MO MporpaMmMe
«XuUMHS B JKM3HHU YEJIOBEKAa» WCIOJB3YIOTCS CIEAYIOMIUE BUILI KOHTPOJS: -
IpeABapUTEIbHBIA KOHTPOJb (IIPOBEpPKAa 3HAHWK YyYalllUXCAd HA HAYaJlbHOM JTare
OCBOEHHMSI MPOTPaMMBbl) — BXOJIHOE TECTUPOBAHME; - TEKYUIUH KOHTPOJIb (B TEUEHUE
BCETO CpOKa pealiu3allid MPOTPAMMbI); - UTOTOBBIA KOHTPOJb (3aKIHOYUTEIbHAS
MPOBEPKA 3HAHUM, YMEHHI, HABBIKOB 10 UTOraM peanu3anuu [Iporpammer).

@opMBbI aTTECTALIUN - CAMOCTOSTENIbHAS padoTa;

- TECTUPOBAHMUE;

- TBOPYECKHUE OTUETHI;

- y4acTHe B TBOPYECKUX KOHKYPCaxX U IPEAMETHON OJIMMIIHAJE 11O XUMMUH;
- IPE3EHTALM U 3a1UTa IIPOEKTA.

Texymmii koHTposnb: @opMaMu KOHTPOJISI YCBOEGHHS YYEOHOro Marepuaia
MIPOTPAMMBI SIBIISIOTCS OTYETBHI 110 MPAKTHYSCKUM padoTaM, TBOpUYECKHE pPaOOTHI,
BBICTYIUICHHSI HA CEMHUHApax, CO3JaHue MPE3CHTAIMU 10 TeMe | T. jJ. OOyuaroriuecs
BBITIOJIHSAIOT 3aJaHUsl B WHIWBUIYAIBHOM TEMIIC, COTPYAHHYAs C II€IaroroM.
BrlmiotHEHME TPOEKTOB CO3/Ia€T CUTYAIIHIO, TTO3BOJISIIONTYIO PEaIM30BaTh TBOPUECKUE
CHJIBI, OOSCIIEUYNTh BBIPAOOTKY JTMYHOCTHOTO 3HAHHUS, COOCTBEHHOTO MHEHHMS, CBOETO
CTWIS JICITEIbHOCTH. BKIIOYeHHE OOydJaomMXCs B PEATbHYI0 TBOPYECKYIO
JCSATENHHOCTD, TPUBIICKAIONTYI0 HOBU3HOW M HEOOBIYHOCTBIO SIBIISICTCS CTUMYJIOM
pPa3BUTHS IMO3HABATEIbHOr0 MHTEepeca. OIHOBPEMEHHO Pa3BHBAIOTCS CIIOCOOHOCTH
BBISBJIATH MPOOJIEMBI M pa3peliarh BO3HUKAMOIIME MpOoTHBOpeuus. Ilo okoHuaHWU
KaKJI0W TEMbI MPOBOJUTCS UTOTOBOE 3aHATHE B BHJIC TEMAaTHUYECKOT'O TECTUPOBAHMS.
HroroBas arrecrais npeaycMaTpuBaeT BBITIOJTHCHUE HHIUBUIYATHHOTO MPOEKTA.



Cucrema oTcCileKMBAHMA W OLCHHMBAHHMS pPe3yJabTAaTOB O0y4YeHHMs JeTei

JaHHOW MmporpaMme.

ITpouiecc 0OyueHus npeaycMaTpUBaeT CIAEAYIOIINE BUIbI KOHTPOJIS:

Bpems niposeeHus

‘ Ieab npoBeaeHust

| DopMBI KOHTPOJISA

Bxo01HO0# KOHTPOJIb

B nauane yueO6HOTO roma

Onpenenenue YPOBHS
pa3BUTHUS TCTEH, 170
TBOPUYECKHUX CIIOCOOHOCTEN

Tect

Texkyuuii KOHTPOJIb

B TeUCHHUE BCETO
y4eOHOro roja

Onpenenenue CTETeHU
YCBOCHHUS  OOYYaIOIIUMHUCS
y4eOHOTO MaTepHaa.

OnpeneneHue  rOTOBHOCTH
JETEN K BOCIPUATHUIO HOBOTO
Marepuaa. [ToBblIeHUE
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTU JIETEU
B 00y4eHUHU. [Ton6op

HauboJsee 3 (HEKTUBHBIX
METO/IOB u CpEICTB
oOy4eHus.

nmpakTudeckas padoTa;
cobeceoBaHue;
BUKTOpPWHA, 3a4eT II0
3a/1a4am

HNTOroBsiii KOHTPOJIb

B konie yuebGHOro rosaa
110 OKOHYaHUU O0Y4YCHUS
0 TIporpaMMme

Onpenenenne  W3MEHEHUSA
YPOBHSI pa3BUTUA ACTEH, UX
TBOPUYECKUX CIOCOOHOCTEH.
Onpenenenue pe3ynbTaTOB
oOyuennsi. OpueHTUPOBAHUE
yyaluxcsi Ha JajbHeuIiee

(B TOM quciIe
CaMOCTOSITEIBHOE)
oOy4deHue. [Tonyyenue
CBECHUN TUIS
COBEPIICHCTBOBAHUS
0011e00pa3oBaTeIbHOM

nporpaMMbl W METOJOB
o0y4eHus.

3ammura IIPOEKTHO-
MCCIIEI0OBATEIBCKON
paboThl

METOANYECKHUE MATEPUAJIbI

Oco0eHHOCTBIO OpraHu3aIi 00pa30BaTEIBHOTO

oOyueHue.

OcHoBHBIMH  (popMaMU  pabOTHI

OOCYXJeHHsI, JTUCKYCCHH,

DKCKYPCHUH, MPAKTHUYECKHE

HaO0IeHNEe, paboTa ¢ HAYYHOUW TUTEPATyPOH.
OCHOBHBIE METO/IbI OPTaHU3AINH YI€OHO-BOCITUTATEILHOTO MpoIiecca:

e (CroBecHbIN METOJ - pacckas, Oecena, 00CYKICHHE;

e MeToa HarJISIAHOCTH - HATJISITHBIE TOCOOMsI, (POTO- M BUIEOMATEPHAITHI.

Imponccca ABIICTCA OYHOC

Ha 3aHATHH ABIAIOTCA KOJIJICKTHUBHBIC

paboThI, HCCIEI0BaHNUE,




o [IpakTuueckuii MeTO] — HaOMIOEHUE, MPAKTUUYECKUE PAOOThI, SKCKYPCUUH.
e  OOBSACHUTENBHO-UUTIOCTPATUBHBIN - COOOIIEHNE TOTOBON HH(POPMALIUH.
e YacTUYHO-NIOMCKOBBIA METO/ - BBIITOJIHEHHE MPAKTHYECKUX PadoT.
B mpouecce o0yyeHus: npeaycMaTpUBAIOTCSI TEOPETUUYECKUE M MPAKTUUYECKHUE
3aHATUA. TeopeTnueckas 4acTb OOBIYHO 3aHMMAET He Oosee 45 MUHYT OT 3aHATUSA U
4acTO UJET MAPAJUIEIbHO C BBIIIOJIHEHUEM IIPAKTHYECKOTO 3aJaHMS.

CmpyKkmypa 3auamuit cOCmoum u3 HeCKOJIbKUX 3Manoe:

1. Opranusanus Hayana 3aHaTus (aKTyaau3alus 3HaHUH)

2. IloctaHoBKa 11€N1M U 3a7a4 3aHATHUS (MOTUBAITHS)

3. Teopernueckasi yacTh (03HAKOMJIEHHE C HOBBIM MaTepraioM)
4. IlpakTrueckas 4yacTh (IEPBUYHOE 3aKPEIJICHUE HABBIKOB)

5. ITpoBepka NepBUYHOrO YCBOEHUS 3HAHUU

6. Pednekcus

7. PexomeHmanuu Jyisi CaMOCTOSITEILHON pabOTHI.

Ha 3ansATHSX NIPUMEHSIOTCS AUAAKTUYECKUE MaTepUabl:

¢ JHUAAKTHYCCKUC rmocoous (KapTOLIKI/I, paS,HaTO‘{HLIﬁ MaTcpuall, BOIIPOCHI
AJIs1 YCTHOTO U TIMCBbMCHHOI'O OIIpOocCa, IMPakKTHYCCKHEC 3aI[aHI/ISI);

® BHCO3AIUCH, BUICO YPOKHU;

® [IpE3CHTAINN.
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