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IHosicHUTEJLHAA 3aNIHCKA

JlononauTeNbHAs 00IIe00pa3oBarenbHas oomepaspuBaronias nporpamma (ganee JJOOIT) «Xumus
B )KM3HU YEJIOBEKa» NMEET €CTECTBEHHOHAYYHYIO HANPaBICHHOCTb.

JOOII «Xumust BOKpYT Hac» pa3paboTaHa Ha OCHOBE CIEAYIONUX HOPMATHBHO-TIPABOBBIX
nokyMeHToB. DenepanbHbiii 3akoH «O0 obpazoBanuu B Poccuiickoit denepanuu» ot 29.12.2012
Ne273-®3, Konnenmuss  pa3BUTHS JONOIHUTEIEHOTO obOpazoBanusi  gereil  (yTBepikieHa
pacriopsbkenueM [IpasutenscrBa PD ot 04.09.2014 Nel726-p), Can-ITuH K yCTPOHCTBY, COAEP/KAHHIO
Y OpraHU3alMU JeSTEIBHOCTH 00pa30BaTeIbHbIX OPraHUu3aluii JOIOJIHUTEIBHOIO 00pa3oBaHMsl IeTel
(yTBEpKICHO MOCTaHOBJICHHEM [ JITaBHOTO TOCYJapCTBEHHOIO canuTapHoro Bpada P® or 04.07.2014
Ne4l), Tlopsmox opraHu3alid H  OCYIICCTBICHHsI 0Opa30BaTEIbHOW  JCATEIBHOCTH IO
JIONIOJTHUTEIbHBIM  001Ie00pa30BaTeIbHBIM HporpaMmaM (yTBEpIXKAEH MpHKa3oM MHuHHCTEpCTBA
obpazoBanuss u Hayku P® or 29.08.2013 Nel008), Metoauueckue pEeKOMEHIAIUK IO
POCKTUPOBAHUIO JIOTIOJIHUTEIBHBIX OOIIEPa3BUBAONIMNX MHporpaMM (BKIIIOYAs pPa3HOYPOBHEBBIC
nporpammbl) ([Ipunoxenune Kk mnwcbMy JlemaprameHTa rocyaapcTBEHHOW MOJUTHKH B cdepe
BOCITUTaHUS JIeTeH M MOJIoie’ku MuHucTepcTBa oopazoBanus U Hayku PD ot 18.11.2015 No(09-3242.
[TonoxxeHue o qononHUTEIbLHON 001Ie00pa3oBarenbHoOM porpamme MBOVY «COIL c. T'oppanu».
JomnonuurensHas oOmeoOpa3oBareiabHas oOIepa3BuBaromas MnporpaMma  «XHUMHS B IKU3HH
YyeJloBeKa» «XHUMHUS BOKPYT Hac» OpPUEHTHUPOBAHA HAa Pa3BUTHE [103HABATEIbHON aKTUBHOCTH,
CaMOCTOSITENILHOCTH, JIF0O03HATEIHHOCTH, Ha JOIMOJIHEHUE U YIIIyOJIeHUE MIKOJIBHOW MpOrpaMMBbl 1O
XUMHH, POPMHUPOBAHUIO HHTEPECA K HAYYHO-UCCIIEAOBATEILCKON eI TEIHbHOCTH.

HoBu3Ha 10MOJHUTEIbHON 0011€00pa3oBaTeibHOIl NMPOrpaMMbl «XUMHS B JKM3HHM YeEJIOBEKa
3aKJIFOYAETCS B TOM, YTO KpPOME OIpeAeaEHHBIX 3HAaHUN U YMEHUHN 00ydaromuecs NpoBOJIsAT OOJIBIIYIO
U HampaBJeHHYIO pabOTy MO HAKOIUICHHIO M PACIIMPEHHIO 3HAHUM O MPUMEHEHUH XUMHUYECKUX
BEIIECTB B IIOBCEAHEBHOH JKM3HU. B mporpamMme  KpoMe TpaJUIMOHHBIX METOJOB H  (GOpM
OpraHM3ally  3aHATHH,  UCIONB3YIOTCS  HMH()OPMAIMOHHO-KOMMYHHKATHUBHBIE  TEXHOJIOTHH.
[Tpumenenne WKT mno3Bossier 3HAUUTENBHO PACHIMPUTH BO3MOXHOCTU IPENBSABICHUS YyueOHOU
uH($OpPMaIINUHY, TTO3BOJISET YCUIUTh MOTHBAIUIO O0YYaOLTUXCA.

AKTYyaJIbHOCTh NpPOrpaMmbl. XuUMHUSI - 3TO HayKa O BEIIECTBAaX, UX CBOMCTBaX U IMpEBpalllCHUSX.
Ponp XumMuMm B JKM3HHM 4YelOBEKa OTpOMHA. XUMHUYECKas MPOMBIIUIEHHOCTh B HACTOSIIEE BpeMs
pa3BuBaeTCs Topaszo ObICTpee, ueM Jirobas apyras, ¥ B HauOOJBIIEH CTETNEHH OMpeaesiseT HaAy4dyHO -
TEXHUUYECKUN TpOrpecc. CoBpeMEHHOMY 4YeJIOBEKY MPOCTO HEOOXOIUMO 3HATh M MPABUIBHO
UCIIOJIb30BaTh JOCTH)KEHUS COBPEMEHHON XMMUU U TE€X BEIIECTB, KOTOPbIE UCIIOJIB3YIOTCS B OBITY.

3HaHMsl, MOJIy4aeMble B ILIKOJIE 10 XMMMH, BO3MOXXHO M HEOOXOIUMO IpaMOTHO NPHUMEHSTh U B
MoBCceIHEeBHOM >ku3HU. [lo3HaBas OCHOBOMOJATAIOIINE 3aKOHBI XMMHH, OOyUYaIOIIUECs 3HAKOMSTCS C
COCTaBOM U CBOWCTBAMM pa3IMYHBIX XMMHUYECKHX BEIIECTB, KaK €CTECTBEHHBbIM 00pa3oMm
IPUCYTCTBYIOIIME B YEJIOBEUYECKOM OpraHu3Me, TaKk M IPH HE3aBUCUMOM BHEIIHEM BO3JEHCTBHUHU.
[IIkOTpPHUKK Y3HAIOT, KaK KMMEHHO OTH BEIEeCTBAa BIMSIOT Ha TPOIECCHl >KU3HEIEATENLHOCTH
OpraHM3Ma M Ha caMmy H3Hb YeJOBEeKa - YTO MOJE3HO M B KaKMX KOJUYECTBAaX, a YTO MOXKET
OKa3bIBaTh OTPUILIATEIBHOE BIUSHHE.

JlononHUTENbHAsE 0O0pa3oBaTenbHas o0liepa3BUBalolias nporpaMmma « XuMusi BOKPYT Hac» 3HAKOMUT
00ydJarmuxcsi ¢ KOMIUIEKCHBIMUA TpoOJieMaMy M 3ajiadyaMy, TPEOYIONIMMH CHHTE3a 3HaHWA MO Psay
npeaMeToB ((husuka, OHOJIOTHSI, IKOJIOTHS, Teorpadusi, UCTOPHSL).

OKOJIOTMYECKUI AaCHEeKT: aHaJIW3 HM3MEHEHHHU B OKpPYXaoIIEed Cpele M OpraHu3anus CBOEro
BIIUSTHUS Ha CUTYaIHIo, GopMupoBaHre OEpPEeKHOTO OTHOILIEHUS K IPUPO/IE.

duznueckuil acmekT: u3ydeHue (U3MYECKUX CBOMCTB BEIIECTB, (PU3NUYECKHE METOJbI aHAIM3a
BeriecTBa. McTopudeckuit acreKkT: HICTOPUUYECKUE CBEACHUS O BIUSHUN XUMHH Ha )KU3Hb YEJIOBEKa.

buonoruueckuii acnekT: U3y4eHrne XMMHUECKOTO COCTaBa 00BEKTOB JKUBOM PUPOJIBI.

Nudopmartuka — moumck uHpopmanmu B VHTepHETe, co3maHue W OQOpMIICHHE TMpPE3CHTaIUH,
paboTa B TEKCTOBBIX U TaOJMYHBIX PElaKTOpaXx.

Conepxanne IIporpaMMbl 3HaKOMUT OOYYarOIIUXCSl ¢ XapaKTEPUCTUKOMN BEUIECTB, OKPYKAIOIIMX
HAacC B OBITY: BOJa, TMOBapeHHas COJb, C BEIIECTBAMHU, U3 KOTOPBIX CAENAaHBbl TMOCYyJa, CIUYKH,
KapaHjaiy, Oymara, CTpOUTEIbHbIE MaTepHalibl, aBTOMOOUJIbHAS TEXHMKA, JIeKapcTBa. Takue Tembl
kak: «Boma», «IloBapenHas comb», «Crnuukm», «bBymara» malOT BO3MOXHOCTh aKTyaJTH3allid
9KOJIOTHUECKHUX 3HAaHUN 00y4YaronuXcs.

[IpakTudeckue 3aHATHs CIIOCOOCTBYIOT (POPMUPOBAHUIO CIICIIUATBHBIX YMEHHUH U HABBIKOB PaOOTHI C
BEIIECTBAMH U 000PYIOBAHUEM.



[TpoekTHBIE paboOTHI, TeMaTHKa KOTOPBIX MpuBOAMUTCS B lIporpamme, mo3BosiAT chOpMHpPOBATEH Y
00yJaromuxcst yMEHHE CaMOCTOSTENIbHO NMpUOOpeTaTh W MPUMEHATh 3HAHUS, a TaK)Ke Pa3BUBAIOT UX
TBOPYECKHE CITOCOOHOCTH.

AxtyansHocTh IIporpammbl o0yciioBieHa TeM, YTO B Y4eOHOM IUIaHE MO MpeaMeTy «XHUMHUs»
OTBEJICHO Bcero 2 4vaca B Hememo B 8 m 9 Kkiaccax, 4To JaeT BO3MOXKHOCTH C(OPMHUPOBATH Yy
o0yJaromuxcsi TOJIbKO 0a30Bble 3HaHMA MO mpenMeTy. B Toxke Bpemsi Bo3pact 13-16 ner sBisercs
BRXHBIM JUTS TPO(ECCHOHAIBHOTO caMOOoTpeeeHns o0ydatonuxcs. Bo3MOXXHO, 9TO TIPOCHYBIIHICS
MHTEpEC K XMMHUU MOXET BJIHTH Ha BEIOOp Oyayliel nmpodeccuu.

[Iporpamma HampaBiieHa Ha JHYHOCTHO-OPHEHTHUpOBaHHOE oOyueHue. Pomb memarora cocTouT B
TOM, YTOOBI CO3JaTh KaKIOMY OOydaromieMycs BCE YCJIOBHS, IUIsl HauOoJee MOJIHOTO PACKPHITUS U
peanuzanu ero crnocobHocreid. Co3narh Takue CUTYAllMM C HCIOJIb30BAaHHEM Pa3IMYHBIX METOJ0B
o0yueHHsl, MPH KOTOPBHIX KaXIbI OOyYarolIUiics NpHiaraeT COOCTBEHHBIE TBOPYECKHE YCWIHS U
UHTEJUICKTYaJIbHbIE CIIOCOOHOCTH MPH PEUICHUU TIOCTABICHHBIX 3a]1au.

[Iporpamma «XuMHUSI BOKPYT HAc» co3JlaHa C Lenbl0 (opMUpOBaHHMS HMHTEpeca K XUMHH,
pacmpenusi Kpyrozopa obywaromuxcsi. OHa opueHTHpoBaHa Ha oOydaromuxcs 13-15 mer, To ecThb
TAKOT0 BO3pAacTa, KOTJa pedsiTaM CTAaHOBUTCS MHTEPECEH MUP, KOTOPBIA WX OKPYXKAeT W TO, YTO OHU
HE MOTYT OOBSICHUTb, a CIEIMAIbHBIX 3HAHUI elle He XxBaTaeT. O0yyaronecst ¢ poOXKACHUS OKPY>KEHBI
pa3IMYHBIMU BEIIECTBAMU M JIOJDKHBI YMETh oOpamarbes ¢ HUMH. OCHOBHBIM YCIIOBHEM 3aUUCIICHHUS
JeTed Juis OOydYeHHs SIBIISICTCS WX 3aMHTEPECOBAHHOCTh M JIOOPOBOJILHOE JKEIaHWUE 3aHHUMAThCS
€CTECTBEHHOHAYYHOM JIEATEIbHOCTHIO.

Iledazozuueckasn yenecooopazHoCcHb RPOZPAMMBL

[lemarormueckas 1meaecoo0pa3HOCTh MPOTPaMMBI 3aKITIOUACTCS B TOM, YTO B MPOIECCEe O0YUCHHS
CO3JIAIOTCS YCIOBUSL K (DOPMUPOBAHHMIO Y OOYYAIONIMXCS IIEJOCTHOM KapTUHBI MHUPA, BOCIUTAHUIO
J'IIOI[GfI TBOPYCCKUX U KOHCTPYKTHBHO MBICIIAINNX, 'OTOBBIX K PCIICHUIO HECCTAHAAPTHBIX KN3HCHHBIX
3aga4d. Ha 3aHsATHSAX 1m0 mporpamMmMe (popMHUPYIOTCS YMEHHUsI O€30MacHOr0 OOpalleHus ¢ BEIIeCTBAMH,
HCIIOJIb3yCMBIMHU B HOBCCIIHGBHOfI JKW3HH, 3aKIaAbIBalOTCA HOPMBI 3J0pPOBOTO o6pa33 JKU3HU.
3HAKOMCTBO OOYyYalolUXcs ¢ XMMHUYECKUMHU BEUIECTBAMH, U3 KOTOPBIX COCTOUT OKPYKAIOIIUK MHP,
IMMO3BOJICT PACKPBITH BaXKHEHIIINE B3aMMOCBSI3H YEJIOBEKA U Pa3IMYHBIX BEHICCTB B CPEAC €ro
oOuTaHus. JT0O TMO3BOJIAET PeOEHKY MPHOOPECTH 3HAHUS M yMEHHs], KOTOpble OH B JalbHEHIIeM
MOXKET HCIOJB30BAaTh KaK B ITPOLECCE O6y‘~I€HI/I$I B Pa3HbIX JUCHUIIIIMHAX, TaK U B HOBCGI[HCBHOﬁ
JKU3HU JJIs PelIeHUs] KOHKPETHBIX 3a/1a4.

[IporpamMma obecriedynBaeT pa3BUTHE YMEHUH B HAydyHO - MPAKTUYECKOW U HCCIIEAOBATENBCKOM
nesitenbHOCTH. Co3/1aeT YCIOBHS AJSl TOJHOLIEHHOTO Pa3BUTHUS TBOPYECKUX CIIOCOOHOCTEH Ka)II0ro
oOyJaromierocs, yKperieHHe HHTepeca K 3aHITHIM 110 XUMUHU.

[TporpamMma «XuMusi BOKPYT HAC» CBSI3aHA C BO3PACTHBIMU OCOOECHHOCTSIMH OOYJAIONIUXCS TAHHOTO
BO3pacTa: JT0003HATENbHOCTh, HAOMIOAATETbHOCTh; MHTEPEC K XHUMHUYECKHM IPOIIECCaM; KeITaHueM
paboTtath ¢ 1a0OpaTOPHBIM 000PYI0BaHUEM; OBICTPOE OBJIA/ICHHE YMEHUSIMU U HAaBBIKAMH.

Kypc HocuT paszBuBaroIyo, AeSITeTbHOCTHYIO U MPAKTUYECKYIO HAPABICHHOCTb.

OTauyuTeIbHON 0CO0EHHOCTBHIO JAHHOM MPOrpaMMbl 3aK/IIO4aeTcs B TOM, 4YTO Iporpamma

CYILIECTBEHHO JOMOJIHAET 00BbEM HIKOJBbHOM mporpamMmel mo xumuu. Kpome Teopermyeckoro kKypca
npeaycMaTpuBaeTCs 3HAUYUTENIbHOE KOJMYECTBO NPAKTUYECKUX paboT, IIaBHAs IIeNb KOTOPBIX —
pa3BUTHE MPAKTUYECKMX YMEHUI ¥ HaBBIKOB  CAMOCTOSITENbHOM, OSKCIEPUMEHTAJbHOM U

UCCIIEIOBATENLCKON JIeATeNIbHOCTH oOyuatomuxcs. PebGsta Haydarcs cTaBUTh HPOCTEHIINE OIBITHI,
paboTaTh ¢ peakTUBaMH, IJIAHUPOBATh CaMOCTOSITENIbHYIO pabOTy Haja BHIOpaHHOUM TeMoil, ohopMIIsATh
NpPaKTUYEeCKUEe PadOTHI.

OOyueHne 1Mo JaHHOW MporpaMMe OCyIIecTBIseTcss B (opMme MpaKkTUYeCKuX padoT, HKCKypcHii, a
TaKXKe TMpelyCcMaTpUBAETCsl HWHAMBUAyalbHas paboTa C OJapeHHBIMH JETbMH M TOATOTOBKA
00y4aromuxcs K Hay4YHbIM KOH(GEPEHIUSIM U IPEIMETHBIM OJIMMITHATAM.

Aopecam npozpammot

IIporpamma paccuMTaHa Ha AETEW CpPEJHEro IIKOJBHOIO BO3pacra. JlaHHBIM BO3pPACT SBISAETCS
NEpUOJIOM OTPOUYECTBA, Ba)KHEHIINE crienu(pUIecKue 4YepThl KOTOPOrO MPOSBISIIOTCA B CTPEMIICHHH K
OOIIIEHUIO CO CBEPCTHUKAMH, TOSBICHUU B IMOBEICHUH MPU3HAKOB, CBUIETENBCTBYIOUINX O KEJIAHUU
YTBEPIUTH CBOIO CAMOCTOATEIBHOCTD, HE3aBUCUMOCTb.

CrtpemieHHE TOAPOCTKOB OBJIAJETh PA3IUYHBIMH YMEHHSIMU CIOCOOCTBYET Pa3BUTHIO UyBCTBA
COOCTBEHHOM yMENOCTH, KOMIIETEHTHOCTH U TIOJTHOLIEHHOCTH.



OTOT TMepuoJ XapaKTepu3yeTcs CTAHOBJICHHWEM U30UPATEIbHOCTH, IIeJICHANPABICHHOCTH
BOCTIPHUSTHS, YCTOWYMBOTO MPOWU3BOJIBHOTO BHUMAHHS M JIOTHUECKOW MaMATH. B 3TO Bpemsi akTHUBHO
dopmupyercsi abCTpakTHOE, TEOPETUYECKOE MBINIICHHE, YCUIUBAIOTCS WHIWBUIYaTbHBIC DPAa3IMYus,
CBSI3aHHBIE C PAa3BUTHEM CaMOCTOSTEIBHOTO MBINUICHUS. IeT CTaHOBJIEHHWE HOBOTO YPOBHS
CaMOCO3HAHUS, KOTOPBIH BBIPAKACTCS B CTPEMJICHHHM TOHATH CeO0s, CBOM BO3MOXHOCTH, CBOE
CXOJICTBO C JIDYTHMH JECTbMHU M CBOIO HEITOBTOPUMOCTb.

[Mporpamma «Xwumusi BOKPYr Hac» CO3/aHa ¢ IMeldblo (HOpMHpOBaHHS HMHTEpeca K XUMUH,
pacmmpenusi Kpyrozopa obyuaromuxcsi. OHa opueHTHpoBaHa Ha oOydvaromuxcs 10-17 mer, To ecThb
TaKOTro BO3pacTa, Korja pedsTaM CTaHOBUTCS WHTEPECEH MHUP, KOTOPBIA MX OKPYXKaeT U TO, YTO OHHU
HE MOTYT OOBSICHHUTB, a CIICIIMAJIbHBIX 3HAHUH erie He xBartaeT. OOydaronrecs ¢ pokKIACHUS OKPYKEHBI
pa3IMYHBIMY BEIIECTBAMU M JIOJDKHBI yMETh 00paIiarbcs ¢ HUMU

Bospacr gereit, yuactByronmmx B nporpamme 10-17 ner.

@opMHUPYIOTCSI OJJHOBO3PACTHBIE MM PAa3HOBO3PACTHBIEC TPYIIBI, YHCIeHHOCTRIO 0T 10 mo 15
YeJIOBEK.

HaGop oOyuaromuxcst B IpyIIly OCyLIECTBISETCS Ha OCHOBE CBOOOJHOrO BbIOOpa JETbMHU M UX
ponutensiMu (3aKOHHBIMH TPEICTABUTENSIMU), 0e3 0TOOpa U MPeAbSIBICHUS TPEOOBaHHN K HAIUYHIO
CHeIHaJIbHbIX 3HaHUN y peOeHKa.

Cpok peanuzayuu npozpammol u 00vEm yUeOHbIX UACOE:
[Tporpamma paccunrtana Ha 1 rox oOyuenus. 144 gaca, 2 pa3a B Hezelnto 1o 2 4aca.
Dopmul 00yuenusn:
OOydeHue 1O MmporpamMme OCYIIECTBISCTCS B OYHOM (hopMe, HO TaKKe MPUMEHSIOTCS W
JANCTAHIHOHHBIE TEXHOJIOTHU O0YUYCHHSI.

JlMcTaHIIMOHHOE 00y4YeHHe TPUMEHSSTCS C MENbI0 WHIWBHUIYALHOTO O0yYeHUsS YyJarluxcs,
MPOIYCTUBIINX 3aHATHS 110 OOJIC3HU, WU IPYTUM IMPUIHHAM, a TAKKE B YCIOBUSIX OIPAaHHYUTEIHLHBIX
MEpOIPHUATHIA.

JlMcTaHIIMOHHOE O0YYEHHUE OCYIICCTBIISICTCS C IPUMEHEHUEM CEPBHUCOB ceTh MHTepHeT:

® HIIEKTPOHHAS T10YTa,

e Cucrema Moodle (MoaypHas 00bEKTHO-OPHEHTUPOBAHHAS AMHAMUYECKas yueOHas cpe/a);
e ruiatgopma Zoom;,

e cepBuchl Google: 1OKyMeHTHI, Ipe3eHTAIMH, TAOIHIIbI, (POPMBI, CAUTHI;

® Jpyrue MOUCKOBbIe, MHPOPMAIIMOHHBIE U UHTEPAKTUBHBIE CEPBUCHI.

B mporecce oO0y4yeHHMs UCHONB3yeTCsl Takue GOPMBI  3aHITHN KaK: KOMOWHHPOBAHHOE,
npakTU4Yeckoe, Oece/1a, OmbIThI, SKCIIEPUMEHTHI, SKCKYPCHH.
B nanHHO# mporpamMMe oTaaeTcst MpeANoYTEHHE TaKUM (OopMaM, METO/IaM O0YUYCHHS, KOTOPBIE:
® CTUMYJIUPYIOT OOYYarOIIMXCsS K MOCTOSIHHOMY TOMOJHEHHIO 3HaHWi (Oeceapl, BUKTOPHHBI,
OJIUMITHA/IBI U T.]1.);
® CIIOCOOCTBYIOT ~ Pa3BUTHIO  TBOPYECKOTO  MBIIIICHHS,  METOABI,  OOeCIeUnBaroIIne
(GbopMHpOBaHHE HHTEIUICKTYaJIbHBIX YMCHHUUH. aHaJU3, CHUHTE3, CpaBHEHHE, YCTaHOBJICHUEC
NPUYMHHO-CJIEICTBEHHBIX CBS3€H, a TakKe TPaJUIIMOHHBIE METOABI — Oecesa, HaOIroIeHuS,
OTIBIT, DKCTICPUMEHT, MPAKTUYCCKHE PAOOTHI;
® 00€CIeYNBAOT PA3BUTHE HCCIICAOBATCIILCKAX HABBIKOB, YMEHHH, OCHOB IPOEKTHOIO
MBIIUICHUST O0yd4aromuxcss (MPOSKTHbIE pPa0OThI, MPOOJEMHBIA TOAXOA K HU3YUYCHUIO
OTICITbHBIX SIBIICHHH).
Ha 3aHSTHSAX IPUMEHSIOTCS 310POBbecOeperaue TeEXHOJIOTHH:
e YyepeIOBaHUE PaA3IMYHBIX METOJO0B OOYUYCHHMS: CIIOBECHBINM, HATJISIHBINA, ayJIHOBH3YabHBIH,
WHIUBUIyalIbHas, TPYIIIOBas paboTa u ap.;
e OopraHu3alys MepepbIBoB uepe3 Kaxbie 40 MUHYT ¢ IPOBETPUBAHHEM KaOMHETa,
e nipoBeicHUE (PU3KYIBTMUHYTOK.

Peostcum 3anamuii.

3aHsATHS TPOBOAATCS 2 pa3a B HeJeNo 1o 2 akagemudeckux vaca (1 3ansitue mo 40 munyrt ¢ 10
MUHYTHBIM TIEPEPHIBOM).

Pexxum opraHuM3zanuu  3aHATHA 10 JAaHHOW JIOTIOJHUTEIBHOM  001meo0pa3oBaTeIbHOM
mporpaMme  OmpenemsieTcs KaJeHAApHBIM y4eOHOM TrpadMKOM ¥ COOTBETCTBYET HOpPMaM,



yrBepkIeHHBIM «CanlliH K yCTPOWCTBY, COJACPKAHHIO M OpraHU3allik pPEeKUMa  PabOThI
00pa30BaTeNIbHBIX OpraHU3aIuii JONOJIHUTEIBHOTO 00pa3oBanus neteit» (Canllun 2.4.43172 -14).

HOEJIb U 3AJAYH ITPOI'PAMMbI

Heapr nmporpammbl: @opMuUpoBaHUE y 00YyYarOMIMUXCS TITyOOKOTO M YCTOMYMBOIO MHTEpeca K MUPY
BEIIECTB M  XMMHUYECKMX NpeBpalleHHi, npuoOpeTeHne HEOOXOIUMBIX  MPAKTHUECKUX,
UCCJIEIOBATENIbCKUX YMEHUH W HAaBBIKOB JJIsi TPOBEACHHUS JIabopaTOpHBIX paboT, 0Oe30macHoro
oOpallleHus ¢ BEIIeCTBAMU B ITOBCETHEBHOM KU3HH.

3agaunm:
ObpaszosamenvHhule.
° yrayOJIsaTh U PACHIMPATH 3HAHHUS OOYYArOIIMXCS 10 HEOPTaHMYECKOH W OpraHuYecKOu
XHUMMWH,
. copMHPOBATh YMEHUS HAOIIOIATh U OOBSICHATH XUMHUUCCKUE SIBIICHHSI, TPOUCXOISIINE B
npupojie, ObITy;
° pa3BHBaTh YMEHHUS pabOTaTh ¢ XMMHYECKUMH NMPUOOpPAMH, C BEIISCTBAMH, BBITIOIHSITH
HECJIO)KHBIE XUMUYECKHUE OIBITHI, COOJTFOIaTh TIPABHIIA TEXHUKH O€30TIaCHOCTH;
. pa3BUBaTh MMO3HABATEIBHBIC WHTEPECHl U MHTEIUICKTYalbHBIC CIIOCOOHOCTH B IpOIIECCEe

MMPOBCACHUA XUMHUYCCKOI'O JSKCIICPUMCHTA, CaMOCTOATCIBbHOCTDH HpI/IO6peTeHI/I$[ 3HAaHUM B
COOTBCTCTBHH C BOZHHKAOIINMH )KU3HCHHBIMHA HOTpC6HOCT5{MI/I;

. pacmmmpsATh WHTEpPEC K XHUMHH, CIIOCOOCTBOBATH BBIOOPY OOYYAIOIIMMHUCS ITyTCH
JAIbHEUIIETO MPOJI0JKEHUSI XMMUUYECKOTO HIIM €CTECTBEHHO-HAYYHOT0 00pa30BaHusl.
Pa3zsusarowue:
. dbopMupoBaTh crielMaibHble YMEHUS U HABBIKUM Pa0OThl ¢ XUMUYECKHUMH BEIIECTBAMU U
MaTepuagamMu B OBITY M MCIIOJIb30BATh MMOJYYCHHBIE 3HAHUS HA MTPAKTHUKE;
. pa3BUBAaTh TBOPUYECKHE CIOCOOHOCTH W YMEHHUSA OOYYarOIIMXCS CaMOCTOSTEIHHO

npuoOpeTaTh U MPUMEHSAThH 3HAHUS Ha NIPAKTUKE;

. pa3BUBAThH MMO3HABATEIIBHBIA HHTEPEC K OKPYKAIOIIEMY MUPY;,
. pa3BUBaTh AaHAIWTUYECKHI CKJIaJa yma, YMEHHE Ha0naaTh, CpaBHUBATh, JENaTh
BBIBOJIbI, 0000IIaTh MOJyYCHHBIC 3HAHMUS.
Bocnumamenvnuie:
. BOCITUTHIBATh  JKOJOTUYECKYIO TPAMOTHOCTb U XUMUYECKYIO KYJIBTYpY MPHU OOpaIieHuu
c
BEILIECTBAMH;
. CIOCOOCTBOBATh OPUEHTAIIMN 00YUAIOIIUXCSl HA BEIOOP XUMUKO- OMOJIOTHYECKOTO

npodus.

ConeprxkaHue nporpaMmmbl
VYueOHsbliil m1ad



DopMbl

No Ha3zBaHue pa3naeJa, KoaunuecTBo uacoB
n/n TeMBI BCEro Teopusi MPAKTHKA aTTeCTAllNH,
KOHTPOJIA
1. Beenenue 8 2 Oecena,
TEMATHUYECKOE
TECTUPOBAHUE,
MPAKTUKYM
cobecemoBanue
Tematnueckoe
TECTUPOBAHUE,
2. Tema 1. Bona 8 4 IPAKTHKYM
Tema 2.Yucteie
BEIIECTBA U CMECH B [IpakTukyMm,
3. JKM3HHU YeJIOBeKa 6 4 pelIeHUEe 3aa4




4, Tema  3.IloBapeHHas
COJIb U caxap 5 3 2 TpPaKTUKYM
5. Tema 4. Xumust UIIm 20 3 17 MPAKTUKYyM
6. Tema 5. Cnnuku 8 6 2 Oecena, MPaKTUKYM
7. Tema 6.bymara 6 2 4 MPaAKTUKYyM
8. Tema 7. Xumus u 12 4 8 ITpakTukym™m, Gecena,
CTPOUTEIIBCTBO pelieHue
HECTaHJIAPTHBIX
3a/1a4
9. Tema 8. Xumusau 4 2 2 Oecela, IPaKTHKYM
aBTOMOOMJIb
10. Tema 9. Xumus 10 2 8 [Tpaktukym™m, Oecena,
CTHPAET, YUCTHUT H peleHune
youpaer HECTaHJaPTHBIX
3a1a4
11. Tema 10. Xumus u 6 2 4 [TpakTukym, Gecena,
KOCMETHYCCKHUEC penieHue
CpeacTsa HECTaH/IaPTHBIX
3a1a4
12. Tema 11. Xumus — 12 5 7 Pewenue 3anay,
X03slKa ,Z[OMaIHHeﬁ CO3JJaHu¢E
alTeHKu KPOCCBOPJIOB,
MPAKTUKYM
13. Tema 12. Xumusa B 32 20 12 [Tpaktukym, Oecena,
MCIUIMHC peuieHue
HECTaHAapTHBIX
3a1a4
14. Tewma 13. Bemonaenue 7 2 g  3ammuTa nIpoeKToB,
MIPOEKTOB TIpEe3CHTAIIHS
Hroro: 144 63 81

Coaepsxanue y4eOHOro 1mjiaHa nporpaMMslI
Benenmne (8 uacon)

Teopus (6 4): O6mue npaBuiia paboThl B XUMHUECKOM nabopaTopun. TexHuka 6€30mMacHOCTH MPH
pabote B xuMuueckoil nmabopatopun. OkazaHue MepBoil MOMOIIM MPH HECUACTHBIX ciydasx. [IpaBuna
paboThl ¢ KHCIIOTaMH, IIejouYaMu, JIETY4UMHU BellecTBamMu. HarpeBaTenbHble NpuOOpHl U IMpaBuia
paboThl ¢ HUMH. XUMHYEcKas MMocyAa oOIIero HazHaueHUs. MBITbe M CyIIKa XMMUYECKOH MOCYIbI.
Ponp xumum B )KM3HU YEJIOBEKA M Pa3BUTUHU YesoBedecTBa. O030p BaXKHEHIIMX KJIACCOB COCIMHEHU,
UCIIOJIb3YEMBIX UYEJOBEKOM. XUMHUS -TBOPEHHME MNPHUPOILl U PYK UeNOBEKa. XUMHS BOKpPYT Hac.
XUMHYECKHUE BEIIECTBA B TOBCETHEBHOM KU3HU YEJIOBEKA.

[paktuka (24): 1. Tlpuembl oOpallieHUs ¢ HarpeBaTeIbHBIMU NpUOOpaMu (CIUPTOBKA, TUIUTKA,
BOJIsTHAsI 0aHs) U XMMUYECKOW MOCYI0i 00IIero Ha3HauYeHHS.
2.CocraBneHue TaONUI], OTPAXKAIOUIMX KIACCU(UKALMIO BEUIECTB, HW3rOTOBICHHE OSTUKETOK
HEOPraHUYECKUX BEILECTB, COCTABIEHHUE CIIMCKA PEAKTUBOB, HECOBMECTUMBIX JUUISI XPAaHEHHUS.

Tema 1. Bona (8 uacos)

Teopust (4 4): Boma B wmacmrabe mmianetsl. KpyroBopor Bomel. [lpupomnas Boma u g
Pa3HOBUJHOCTU. XapaKTepUCTHKA BOJ IO COCTaBy W CBOMCTBaM. MuHepaidbHbIE BOIbI, HX
MECTOPOXKJCHHS, COCTaB, LeJeOHbIC CBOWCTBA, NMPUMEHEHME. 3amachl MPECHOW BOJBI Ha IUIAHETE.
[IpecHas Boga u ee 3amachl. DKOJIOTHYECKHE MPoOIeMbl YUCTON BOABL. Boga B oprannsme denmoBeka.




Bona B menuinae u gapmakonorun. AHOMaIUU (GU3HYECKUX CBOWCTB. PacTBopsitomas criocOOHOCTh
BO/IBI. [IpoOaemMbl TUTHEBOM BOJIBI.
[Tpocmotp dparmenTa punbma BBC «Taiina sKuBO# BOABI».
[pakTuka (4 4): 1. AHanu3 BOJABI U3 PUPOJTHBIX HCTOYHUKOB.
2. PacTBopsitoriiee elictBrue Bobl. [[pUroToBICHNE PACTBOPOB.
3. Ounctka Boasl. OnpeseneHue KeCTKOCTH BOJIbI U €€ YCTpaHEeHHUE.
5. MHOTO 111 BOJIBI B OBOINAX U QpPYyKTaX?
Tema 2. UncTple BelecTBa U CMeCH B )KM3HHU YesioBeka (6 yacoB)

Teopust (2 1):

Yucteie BemectBa JluctwimnupoBanHas Bonaa, Kuciopoa. Cepebpo, Bomopon, Ceunern u mp.
Uctunneie pactBopbl. Cmecu Mopckas Boma. ['panut. Crans. PacTBOp Xxnopuaa Hatpus Ui
unbekuuil. Yyryn. Boznyx. bazaner. Ctekiio. OMynbcus «maciao B Bojae». PazHoBugHOCTH CcMmecel,
00J1acTH MX UCIOJB30BaHUS B NMOBCEAHEBHON XU3HU YeNOBEKa. | OMOreHHbIE U IeTepOreHHbIE CMECH.
Cmecu B ¢apmakonoruu. Ilpumepsl >KUIKUX, TBEPABIX M Ta3000pa3HbIX cMmeceld. OTHOPOAHBIE H
HEOJHOPOJHBIE cMecH B ObiTy. CBoiicTBa cmeceil. Pasnmenenue cmeceil. BeijeneHue BemiecTB u3
HEOJIHOPOJHON cMecH, oOpa30BaHHOW pacTBOPUMBIMH M HEPACTBOPUMBIMM B BOJE BEIIECTBAMHU.
OtcrauBanue: BpineneHue BelIecTB U3 HEOJHOPOJIHON cMmecH, OOpa30BaHHON HEPACTBOPUMBIMH B
BOJIE BEUIECTBAMHU C PA3JIMYHON INIOTHOCTBIO. B penurensHON BOpOHKE. [ucThiuisinus, BellapUBaHUE,
neHTpudyrupoBanue, xpomMarorpadusi, KpUCTAIUIM3AUS U BO3roHKA. [leperonka winu AUCTWIALUA -
croco0 paszeneHusi, OCHOBaHHBIM Ha pa3jIMuuyU B TEMIIEpaTypax KUIEHUsS Ipyr B JIpyre KOMIIOHEHTOB.
[IpueM paszgeneHuss OJHOPOAHBIX CMECEH IyTEM HUCHAPEHMs JIETYYUX >KUIKOCTEH € MOCIEeayHoLIEei
KOHJeHcauued wux mnapos. [IpuMmep: mnonydeHne IUCTWIIIMPOBAaHHOW BOAbl. PemreHne 3amad Ha
HAXO0XJIEHHE MaCCOBOM M 0OBbEMHOM 1011 KOMIIOHEHTA CMECH.

[paktrka (4 4): 1. W3roToBieHue mpocTeHimmnx (QUIBTPOB M3 MOAPYYHBIX CpeAcTB. PaznencHue
HEOJHOPOIHBIX CMECEM.

2. OuncTKa METHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX MTPUMECEH.

Tema 3. [loBapeHHas couib u caxap (5uacoB)

Teopus (3 1): Pons moBapeHHO# cOTM B OOMEHE BEIIECTB YEJIOBEKa M KUBOTHBIX. CoseBoil OanaHc B
opranusme denoBeka. lIpuMeHeHne xyopujga HaTpus B XO3AHCTBEHHOM NEATEIBHOCTH YEJIOBEKA.
Korna comp — sa. 3noynotpebienue compio. Vcnonb3oBaHue XJopuga HATPUS B XUMHUECKOU
IIPOMBINUIEHHOCTH. Vcronb30Banue Xjopyuja HaTpus B nuuie, MeaunuHe. [Ipon3BoacTBo nosapeHHOU
conu. Caxap u ero cBoiicTBa. [lonesHsie u BpenHble uepThl caxapa. HeoOpuHOE MpUMEHEHHE caxapa.

[Ipaktuka (2 1): 1. CBoiicTBa pacTBOPOB MOBAPEHHOM CONU
2. l'oput nu caxap?

Tema 4. Xumust numu (20 yacos)

Teopus (3u): M3 dvero cocTouT mNuINAa. XUMHUYECKHH COCTaB MPOAYKTOB NUTaHUA. OCHOBHbIE
KOMIIOHEHTBI MUILIU: )KUPBI, OCJIKH, YIIIE€BO/Ibl, BATAMUHBI, COIU. XUMUS MPOAYKTOB PACTUTEIBHOIO U
KUBOTHOTO TpOUCXOXJIeHUA. Puznosnorus nuuieBapeHus. [IpoayKTbl OBICTPOro NPHUTOTOBIECHUS U
0COOEHHOCTH UX Mpou3BoicTBa. [Ipolieccel, mpoucxoasiiye Npyu Bapke, TYLIEHUH U )kapeHuH nuiu. Kak
c/enaTth ety He TOJIbKO BKYCHOMH, HO U mosie3H0#? Jlo0aBKM B MPOAYKThI MUTAHUS. XUMUYECKUE PEAKIIUH
BHYTpU Hac. XHUMHUYECKHE TMpOIECChl, MPOUCXONAIIME TMpPU XpPaHEHUH U  HepepadoTke
CEJIbCKOXO3SHCTBEHHOTO ChIpbsi. KOHCEpBaHTHI M AaHTHOKUCIUTENHU, UX poiib. CrocoObl XUMHUYECKOTO
aHaJIM3a COCTaBa BELIECTB B MpoayKTax nutanus. Cojaep:kaHue BUTAMUHOB U MUHEPAJIbHBIX BELIECTB B
MUIIEBBIX MPOAYKTAX.

IIpaktuka (17 4):
1.Onpenenenue kauectBa Mena. [IpoBepka Mesa Ha HATMYKME Kpaxmala, MeJa, caxaposbl.

2. Onpenenenne ButaMuHoB A, C, E B pacTuTeIbHOM Maciie.
3. Onpezenenye HUTPATOB B MPOJYKTaX.
4. AHanu3 IpoXJIaAUTEIHHBIX HATUTKOB.
5. Onpenenenue coep:kaHus KUPOB B CEMEHAX PaCTEHUH.
6. KauecTBeHHBIE peakIny Ha MPUCYTCTBUE YTIIEBOJIOB.
7. XUMHUY€ECKHE ONBITHI C XKEBATEIbHON PE3UHKOM.
8. OrmpenencHue conepKaHUsi MOBAPEHHOM COJMM B NPOJYKTaX MHTaHMs (Maciio, CHIPBI, COJEHBIC
TBOPOKHBIC U3IEITHS).
Tema 5. Cninuku (8 yacoB)
[MpakTrka (6 4): [Tupodopsr. Ucropus nzobperenus cnmuek. Crimuku Llancens u Yokepa. Crinuku
Copua. Crimuku Upunn. llIBeackue cnimuku JIyaacrpema. KpacHeiit u 6enbrit hochop. OKUCIUTETHHO




- B
OCCTaHOBUTECIIBHBIC TIPOLECCHI, MPOTCKAIOIUE IPHU 3aKUTaHUM CHUYKU. OCHOBHBIE BHJBI
COBpPEMEHHBIX cru4eK. JlepeBsiHHbIC (M3rOTOBJICHHBIC M3 MSTKHX IOPOJ JEepeBa - OCHHBI, JIUIIBI,
TONOJISI, AMEPHUKAHCKOW Oelod COCHBI M T. I.), KAapTOHHBbIE ¥ BOCKOBbIC (MapadMHOBBIC -
U3TOTOBJICHHBIC U3 XJIOMYATOOYMa)KHOTO JKI'yTa, IPOIUTaHHOTO napadurom). [To MeTomy 3auranus

- TEpOoUHbIC (3)KUTAIOIIKECS MPH TPESHUH O CICIHAIBHYIO MOBEPXHOCTh - TEPKY) U OecTEpOoUHBIC
(3akuraroniuecss Mpu TPEHHH O JIOOYH MOBEpPXHOCTh). CHuuedHoe NPOU3BOJICTBO B Poccum.
CtpoeHue, cocTaB M HM3roToBIeHHMEe cnmyek. CreuuanbHble crudkd. llITopmoBbie (OXOTHHYBH) -
rOpsIiMe HA BETPY, B CBHIPOCTU M MOJ MOXKAEM. TepMuuecKkue - pa3BUBAIOLINE MPU TOpeHHH Ooree
BBICOKYIO TeMIIepaTypy M Jarollye Ipu CrOPaHUM T'OJIOBKU Oouibliiee KoIn4ecTBO Teruia. CUrHajabHbIe
- Jaolue MpU TOPEeHHH IBeTHOoe Iuiams. Portorpaduyeckue - Haronye
MI'HOBEHHYIO SIPKYIO BCIIBIILIKY, HCIOJIb3yeMYI0 IpH (poTorpadupoBanuu. CUrapHble - CIIUYKH
YBEIIMYEHHOTO pa3Mepa Jyist 00Jiee MPOI0JDKUTEIBHOTO TOPEHHS MIPH PACKYPHUBAHUU CUTaPHL.
TpyOouHble- CIUYKM YBETMUEHHOTO pa3Mepa Uil 0osiee NpOJOJIKUTENBHOTO TOpEHHs IpU
pacKypHBaHWU KypUTENbHONH TpyOKku. KaMUHHBIE - OYEHb JJIMHHBIC CIIMYKH, YTOOBI 3a)KHUraTh
KaMuHbl. ['a30Bble - MEHbIIEH JUIMHBI, YeM KaMHHHbIE, YTOOBI 3@KHUIaTh Ia30Bble TOPEJIKH.
JlekopaTuBHbIe (IOAAPOYHBIC, KOJUICKIIMOHHBIC) - OTPaHMUYCHHBIC BBIMYCKH KOPOOKOB (MHOTIA
Ha0OpaMu, YJIOKCHHBIMUA B JIGKOPATHBHYIO KOpOOKy).IIpaktuka (2 u): 1. U3zyuenue
CBOMCTB pa3JIMYHBIX BHJOB cHHuYeK (OBITOBBIX, OXOTHHUYbUX, TEPMUYCCKUX, CHTHAIBHBIX,
KaMUHHBIX, (OTOrpaguIECKuX).

Tema 6. Bymara (6 yacoB)

Teopus (24): Ot meprameHTa W MIETKOBBIX KHHUT 110 Hamwmx gHei. Llemmonosa. Cessyromue:
KaoJIMH, KapOOHAT KaJblUsl, NHUTMEHTHL. XJOm4aToOyMakHble TKaHM. Buasl Oymarm W uX
IPaKTUYECKOe HCIOJIb30BaHUe. TexHosorus mnpousBoicrBa Oymaru. CrpykTypa Oymaru mnox
MHUKPOCKONIOM BO (iayopecuieHTHOM cBeueHud. IlomydaOpukarel i npous3BoACTBa Oymaru:
JpeBEeCHasl Macca WM MEJUIIJI03a; LEIUTI0N03a OJHOJISTHUX PACTCHUH (COJMOMBI, TPOCTHHIIBI,
KOHOILIH, pUCa M JIPYTUX); MOJYIEIUII0I03a; MaKyJaaTypa; TPAMUYHAs MOJyMacca; JUIsl CIelHAIbHBIX
BUJOB Oymaru: acOecT, IWepcTh M Jpyrue TEKCTWIbHble BoJIoKHA. [IpomsBoacTtBo Oymaru:
NPUTOTOBIICHHE OyMaKHOH Macchl (pa3Moil M CMEIIeHHE KOMIIOHEHTOB, MPOKJICHKa, HAMOJHEHUE W
OKpacka OyMa)KHOW MaccChl); BbIpaOOTKa OyMa)KHOW MacChl Ha OyMarojenaTeJbHOH  MallldHe
(pazbaBieHre BOMOW M OYHMCTKA MAacChl OT 3arpsA3HCHUH, OTIHB, MPECCOBAHUE U CYIIKA, a TaKKe
HIepBUYHAs OT/ENKA); OKOHUYATENIbHAs OT/eKa (KaJaHAupOBaHKe, Pe3Ka); COPTUPOBKA M YIAKOBKA.

[paktuka (4 4): 1. Vi3yueHue CBOMCTB pa3InYHbIX BUOB OyMard.

2. Ilonydenue Gymard.
Tema 7. Xumusi 1 cTpouTtesibeTBo (12 yacoB)

Teopus (4 4): Ctpourensubie pactBopbl. M3Becth. Men. Ilecok. beron. Llement. McTtopus crekia.
Kupnuun. ®@apdop u dasuc. lpeBecuHa — yHMKalbHBI CTPOMUTENbHBIM MaTepuai. JlakokpacouHble
matepuanbl. CBoiicTBa onu(bl, MacHsgHBIX Kpacok, »smaned, pactBoputeneid. [lonstue 00
DKOJIOTMYECKN 4YMCTBIX Martepuanax. Kepamuueckas mnena. 3ugaputr. Kampimur. ConoMur.
['pyro6moku. CunukaThl METAJUIOB M BsDKYIIHE MaTepuaibl. Koppo3usi CTpOUTENbHBIX MaTepUasoB.
[Tomumepsl B CTPOMTENBCTBE. XUMHUYECKHE CBOMCTBA CTPOUTENBHBIX MAaTEpHUaroB XHMHYECKas
CTOMKOCTh — 3TO CBOWCTBO ITOKA3bIBAET, HACKOJIBKO MaTepHall YCTOWYMB K BO3JCHCTBUIO JPYTUX
BELIECTB. KHCIOT, IIejouel, cosed u razoB. Koppo3noHHas yCTOWYMBOCTH — CBOMCTBO MarepHaia
MIPOTUBOCTOSATh BO3ACHCTBUSIM OKpY»Karouieil cpeabl. Yaie BCero 3To OTHOCHUTCA K CIHOCOOHOCTH HE
IpoMycKaTh Biary. PacTBOpUMOCTb — CBOICTBO, NpU KOTOPOM MarepHal HMEeT CIIOCOOHOCTh
pPacTBOPATHCS B PA3NUUYHBIX JKUIKOCTSIX. AJNre3usi — CBOMCTBO, KOTOPOE XapaKTepu3yeT CIIOCOOHOCTH
COEJIMHATBHCS C JPYTMMHM MaTepHajaMd U MOBEPXHOCTAMHU. Kpucrtamimszanus — XapakTEepUCTUKA, IPU
KOTOpPOM MaTepuaa MOXXET B COCTOSIHMM Tapa, pacTBopa WM paciuiaBa oOpa3oBBIBATH KPUCTAILIBI.
Buapl 3arps3HeHuii  (IbUIEBBIC, paaUallMOHHBIC, OWOJOrMYECKHE, IIyMOBBIE), 3HAYEHUE IKUBBIX
OpraHU3MOB B JIOMax U KBapTHpax.

[pakruka (84): 1. OnpexneneHne OTHOCUTEIBHOM 3aTIBUICHHOCTH BO3yXa B IIOMEIICHHH.

2. Pemienue 3aau ¢ 9KOJIOTHYECKUM COJEPKAHUEM.
Tema 8. Xumusi u aBTOMOOWIb (4 yaca)

Teopust (24): Marepuansl, KOTOPbIE HCHOJB3YIOTCS IS W3TOTOBJICHHUS aBTOMOOMJICH.
3anpaBoyHbIC KHIKOCTU (TOILIMBO, Macia, CMa3Kd, OXJaXIAIOUIME >KUJIKOCTH), PE3HHBI - IIHHBI U
PE3MHOTEXHUYECKHE H3JeNNs; IUIACTMACCHI, OTJCIOYHOICKOpAaTUBHBIE MaTepuaibl (OOMBKaA, JAKH U
KPacKH, aHTUKOPPO3WOHHBIC MOKPHITUS M T. I.); KICH, TEPMETHKH. ODICKTPOJIUT — 3TO YTO-TO
3HaKOMOe. DBEeH3WH, KepoCMH U Jpyrue «- HHbBI XUMHUYECKHE TPOIECCHl, MPOUCXOJAIINE TPU




OKCILTyaTaunuu aBTOMOOMJIS. DKOJIOTHUSA U aBTOMOOUIIE.



[paktrka (24): 1. beH3suH u KepocuH Kak pacTBoputend. OMBITBI MO0 O3HAKOMIICHUIO C
pPacTBOPSIIOLIUM  JIEHCTBUEM  HE(TENpONyKTOB, KaK U  NPEObIAyIIMH, IJIOXO BHUIHBI C
JIEMOHCTPAIIMOHHOTO CTOJIA, TOTOMY HX JIyYIlle BCETO CTABHTh B Ka4eCTBE JJA0OPAaTOPHOH padoTHI. a) B
npoOupku ¢ OCEH3WHOM, KEPOCMHOM M BOAOW HamuBaroT 1o 0,5 Mi pacTuTenpbHOro macima u
B30aNThIBalOT. Macno pacTBopsieTcss B yriieBojgopojax. OTMeuaroT JIydllyl0 pacTBOPHUMOCTH B
Oensune. 60) B HeOonpIIne cTakaHYUKKA WK (Gap(OpPOBBIE YAIIKA C TEMH K€ JKUIKOCTAMHU ITOMEIIAIOT
KyCOYKM TKaHH C TSATHAMU JKUPAa M TEPEeMEIIMBAIOT MX CTEKISHHON namoukoil 2-3 muH. [locie
BBICHIXaHUS TKaHH, TIOMEIIEHHbIE B OCH3UH M KEPOCHH, OKa3bIBAIOTCS OUUIICHHBIMU OT KHpA.

2. T'opeHre BBICIIUX YIIEBOAOPOIOB. a) CMavMBaIOT MOJOCKH (HUILTPOBAJIBHOW Oymaru B OCH3HHE,
KEpOCHHE, Ma3yTe M TIOJUKMraroT ux. BemectBa ropsaT cBerdamuMmcs I1amMeHeMm. Beiciuue
YIJICBOAOPOABI MPH TOPEHHH 00pa3yroT KomoTh. 0) Ha kenesHbie 1uiacTHHKH Wi ¢haphopoBbie
KPBIIIKY HAJMBAIOT 10 HECKOJIbKY Kamesib OeH3MHa, KepOCHMHA M CMa30uHOro Macja WJIW Mas3yTa U
nopkuraroT. HabGmonmator To ke siBieHue. OOpamaroT BHUMaHHME Ha JIETKYIO BOCIUIAMEHSEMOCTb
OCH3MHA M HAa CPABHHUTEIBHO TPYIHYIO CropaeMocTh Ma3yTta. B) B kenesnyro wim ¢appopoByro
JIOKEUKY MOMEIIAl0T HeOOoIbIION Kycouek napaduHa U HarpeBaroT ero B IuiaMeHu ropeiku. [lapadun
IUTAaBUTCS, @ 3aTE€M TOPUT, 00pa3yst KOMOTb.

3. Ouncrka 6eH3MHA U KepocuHa. beH3WH M KepOCHH MOCie 3aBOJICKOM NEPErOHKH COJIEpKAT IPUMECH
HAa(TEHOBBIX KHUCJIOT M JIPYTHUX BEIIECTB, OCIOXKHSIOUIMX WX MpuMeHeHue. HeouuieHHbIH KepOCHH,
HarpuMep, IUIOXO MOJHMMAETCS MO (PUTWIKO JIaMIlbl, c1ado TOpUT U ObIcTpo oOpaszyeT Harap.
Heouuniennsle OpoAyKTHI MOXHO Y3HaTh MO TPS3HOMY BHUIYy W Majod MNpo3padyHOCTH. OYUCTKY
POM3BOAAT OOBIYHO, 00padaThIiBasi HEPTENPOAYKTHI CIIepBa KOHIIEHTPUPOBAHHOW KHCIIOTOW, a 3aTeM
nienoysto. HanuBaroT B OOJBIIYyI0 AETUTENBbHYI0 BOPOHKY 15—20 M1 HEOUYHMIIEHHOTO KepOCHHA U
npubaBiAOT 2-3 M KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHL. BOpPOHKY 3aKphIBarOT MpoOKOH U cMmech
BcTpsixuBaoT okono 10 mun. Ilpu 3TOM BOpPOHKY aAepkar HpoOKOM BHU3 U BpeMsi OT BpPEMEHU
OTKpBIBAIOT KpaH, 4TOOBI BBIIYCTUTHb BBEpPX Maphl JIETyuyux BewlecTB. [locie 3Toro cmecu narot
paccionTbcs, Ha 4To Takxke mnorpedyercs mMuHyT 10 unu maxke OoJblle, U MEJIEHHO CITyCKaroT
HWOKHUM CcJIOM Kucioro ryapoHa. OcTaBIIMICS B BOPOHKE KEPOCHMH IPOMBIBAIOT IOJOOHBIM K€
croco6oM BooM B TeueHue 1—2 muH. Boaublil cioii crmyckaroT, a KepocuH npombiBatoT 5— 10-
MPOLEHTHBIM pacTBOpPOM Ieiouu. Ilocie ciMBaHMs 1IEI0YHOIO CIIOSI OTMBIBAIOT OT KEPOCHHA BOJOM
octatku menoun (mpoda QenondranenHoMm). YOSKIAIOTCS B TOM, YTO OYHUIICHHBII KEPOCHH
OKa3bIBaeTcsl Oosiee MPO3payHbIM, Jydllle TOPUT M UMeeT Jpyroi 3amax. Ha nuctku QuiapTpoBaibHON
OymMaru NmOMeEIIAlT KalUld MCXOJHOTO U OYHUIIEHHOIo KepocHHA. OUHIIEHHBIH KEpOCHUH HCHapsieTcs
MOJIHOCTHIO, HEOUUIIICHHBIN OCTABJISIET TOCIIe ce0sl TIATHO IPUMECEH.

Tema 9. Xumus crupaer, ynctur u youpaer (10uacos)

Teopus (24): Meputa. CocrtaB, cTpoeHne, noiydeHune. CHHTETHYECKHE MOIOIIUE CpEICTBA M
MOBEPXHOCTHO - akKTHWBHbIE BemiecTBa. OcHoBHbIe KOMIOHEHTH CMC: NOBEpXHOCTHO-AKTHBHBIE
BemiectBa ([TAB); BcromorartenbHbIC BeIECTBA: MICTOYHBIC CONU - KapOOHAT M CHIIMKAT HATPHS,
HeWUTpasbHBIE  colu -  cyabdar u  ¢ochaT  HATpUsA;  KapOOKCHUMETHIIIICIUTIONO03A,
HOJIMBUHUITIUPPOIUIOH, XHMHUUYECKHe oTOenuBatenn (MEpCojiM); XHMHYECKHE OTOCNUBATENN
(mepekuch Bomopoa); ¢usuueckue (ONTHYECKHE) OTOeTUBATEIH - (IIyOPECHUPYIONIHE COCTUHEHNUS,
azcopOonHble Kpacutenu (ylbTpaMapuH, WHAWIO, CHHTETUYECKHE OpPraHWYECKUE ITUTMEHTBHI);
O6unomo0aBku - (GepMeHTh (IMNa3bl, mpoTeassl W JIp.); OTAYIIKH; aHTUCTATUKUA. CpelncTBa OBITOBOM
XUMHHM - XHUMHYECKHE CpEACTBAa IO YyXOJIy 3a COOCTBEHHOCTBIO: OJIXKJIOHW, IOMEUICHUsIMH,
aBromoOmismMu. K cpenctBaM ObITOBOM XMMHUU OTHOCST JI€3UMH(DUIMPYIOIINE CPECTBA, PENeIIEHThl U
np. cpeactBa. CpencTBa ObITOBONM XMMUU, TPUMEHSIEMbIE JUISI BHIBEICHUS TISITEH.

[pakruka (8 4):1. Onpexnenenue PH - cpeabl B MbUTaX U MIAMITYHSIX.

2. [IpuroToBJIeHNE MBUTA U3 CBEUKH U CTUPATLHON COJBI.

3. BeiBenienue nsateH ¢ Tkauu. Mpuia. CocTtaB, CTpOCHHE, TTOJTyUYEHHeE.
4. CpaBHEHUE CBOMCTB MbLJIa CO CBOMCTBAMU CTHPAIBHBIX MOPOILIKOB.
Tema 10. Xumust u kocMeTnueckue cpeacrsa (6 yacon)

Teopusi(24): KocmeTnaeckue moromnue cpeacta. Kpemsr. [TeHomoronue cpeacTaa.
OmnonackuBarenu U KOHIUIMOHepHL. ['enn. CocTaB v CBOMCTBA KaK COBPEMEHHBIX, TaK U CTAPUHHBIX
CPEIICTB TUTHEHBI; TPAaMOTHBIN BBIOOP CPENICTB TMTUEHBI; TTOJIE3HBIE COBETHI 10 YXO1Yy 32 KOXKEH,
BOJIOCAaMH M MOJIOCTHIO pTa. COCTaB U CBOWCTBA HEKOTOPHBIX MPETApPaTOB TUTUEHUYECKOM, IedeOHON 1
JEKOPAaTUBHOIN KOCMETHUKH, TPaMOTHOE MX UCIOJIb30BaHNEe. XUMHUECKHUE MPOLIECCHI, JIeXkKalllle B
OCHOBE yX0/1a 32 BOJIOCAMH, UX 3aBHBKH, YKJIAJKH, OKPACKH; IPABUIIBHBIN yXO0/1 32 BOJIOCAMH,
rpaMOTHOE UCIOJIb30BaHUE MPENapaToB AJIsi OKPACKH U YKJIAJKH BOJIOC, OPUEHTUPOBAHHUE B UX




MHOT000pa3uu. [[e3010paHThl U 030HOBBIN «ITUT» TUTAHETHI. [lyITUCTHIC BEIIeCTBA B MapPIOMEPHH,
KOCMETHKH, MOIOIIHNX cpeacTBax. DpupHslie macna. Coctas. Cinoxuslie 3¢upsl. CocTas, CTpOCHHUE,
MOJIyYEHHE.

[pakrtuka(4 9): 1. U3yueHne cocTaBa IeKOPATUBHON KOCMETUKH T10 STHKETKAM.
2. Onpenenenne PH - cpensl B MbUIaX U MIAMITYHSIX.
3. U3Bneuenne s3(hupHBIX Macen U3 pacTUTENBHOrO MaTepuaia. [lepeunas msra, e1oBoe Maclo.
4. TlonyueHue CI0XKHBIX 3(QUPOB U3 OPraHUIECKUX COSAUHCHUI. DTUIMETaHaT (3amax poMa).
N300yTiimaTanar (GppykroBblii 3anax).
Tema 11. Xumus — xo3siiika qomamHeii anteuxku (12 yacos)

Teopus (5 u): JlekapcTBeHHbIC NpemapaThl, WX BUABl W Ha3HaueHue. Kaxjoe JIeKapcTBO —
XUMHYECKUM peakTuB. MHororpanubeii Hoja. Ilodemy iona Hamo aepkaTh B IUIOTHO 3aKyNOPEHHOU
CKIITHKE. «3el€HKa» WIH pacTBOp OpwLTHaHTOBOTrO 3eiéHoro. HeoObruHBIE CBOMCTBA OOBIYHOM
3eJIEHKU. AKTUBHUPOBAHHBIN yroib. JlekapcrtBa ot mpoctyasl. Buramunasl CaMonenbHbIE JIEKapCTBa.
AcIUpHUH WIH alleTWICAIULNIIOBAsT KUCIOTa U €ro cBoicTBa. UTo nosie3Hee: acMpUH WIM YIICApUH,
Hypodpen wiu ubynpoden? Ilepexucr Bomopoma u ruaponeput. CBONCTBA MEPEKUCH BOJOPOJA.
[lepmaHranat kajusi, MapraHllOBOKHCIBIA Kaluii, OH ke — «MapraHuoBka». HeoObluHble CBOICTBa
MapraiioBku. Kakyr ONacHOCTP MOKET MpeACTaBIsATh MapraHuoBka. HyxHa nm B JgomaiiHen
anteuke OopHast kucinora. Crapbie JieKapcTBa, KaKk ¢ HUMHU MOCTynuTh. Bompocsl k cemunapam: 1.
[lepmanranatr kamus. HWcropusst oTkpbiTus. Pusndeckue cBoiicTBa. OKUCIUTENIbHBIE CBOMCTBA.
[TpaBwiia XxpaHeHus: iepMaHaraHara kanus. 2. [I[puMeHeHrne pacTBopa NepMaHTaHaTa Kalus B OBITY, B
MeauuuHe. Mepbl nepBoi MOMOLIM MIPU OTPABJIEHUH KOHIIEHTPUPOBAHHBIM PACTBOPOM I€pMaHraHaTa
kamusi. 3. PactBop OpmmmmanToBoro 3eneHoro. [lepokcun Bogopoaa, HCTopust OTKphITHS. [lepruapois.
®dusnueckue, XUMHUYECKHE CBOMCTBA. lIpuMeHeHWe B MeaMIMHE. KpPOBOOCTAHABIMBAIOIIEE U
Je3UHPUIPYIOIIEE CPECTBO.

[paktuka (7 4): 1. [Toayuenue iogopopma.

2. JleficTBHE KHCIIOT HAa OpUUTMAHTOBBIN 3€JICHBIN.

3. lllenouHoe pacuierieHne JeBOMHIIETHHA.

4. KauecTBeHHas peaklys Ha IEPOKCU]] BOJIOPO/A.

5. Onpenenenre BUTAaMUHOB B Ipenaparax MnoJIMBUTAMUHOB.
Tema 12. Xumusi B Mequnmne (32 yaca)

Teopust (20u): IlepBbie miard XuMuM B Meauipne. [ToHsATHe O (apMakoIOTHH, HATPOXUMUH,
xumuorepanuu. lIlapamensc — OCHOBOINONOXKHUK MeauuuHCKOW xumuu. Knamuii Tanen -
¢apmakosnor. II. Dpnux — OCHOBONOJNIOKHUK xumuorepanuu. IIpodeccun: XuMHUK, OMOXUMUK,
(bapmarieBT, 1a0OpaHT.

JlexapctBenHble BemiecTBa. Kiaccudukanuu JIeKapCTBEHHBIX BEHIECTB.  (apMaKkoIoruyeckas,
xumudeckas. CpIpb€ IS TONYYEHUS] HEOPTaHWYECKUX, OPraHMYECKUX JICKAPCTBEHHBIX BEIICCTB.
®DopMBbI JICKaPCTBEHHBIX MPENapaToB: TaOJIETKH, Ipaxe, CBEUU, SMYJIbCHUH, CYCIIEH3UH, HACTOMKH U JIp.
[Mpaktrka(12 4): 1. O3nakomieHue ¢ hopMaMu JEKapCTBEHHBIX MPEIapaToB.
2. 3HaKOMCTBO C 00pa3IaMu JCKaPCTBCHHBIX CPEJICTB U OIBITHI C HAMH.
3. DKCKypcHs B MEJIITYHKT.
Cawmble pocThIE U3 JIEKAPCTB
[lepmanranatr kamus. Hcropust oTkpeiTHs. Pusnueckue cBoilcTBa. OKUCIUTENbHBIE CBOMCTBA.
[IpumeHneHne pacTBOpOB TepMaHTaHaTa Kaiausi B ObITy, B Memunuue. [IpaBuma xpaneHus. Mepsl
MEepBOI MOMOIIY IPU OTPaBICHUN KOHLIEHTPUPOBAHHBIM PACTBOPOM M€pMaHTraHaTa Kajusl.
ITepokcun Bomopona, wuctopus OTKpeITHS. [lepruapons. dusnyeckue, XUMHUYECKHE CBOMCTBA.
[TpumeHeHne B MEAUIIMHE: KPOBOOCTAHABIMBAIOIIEE U AC3UHPHUIUPYIOIIEe CPEACTBO.
Won: uctopust oTKpHITHSA, CTpoeHHEe, (U3MYECKHEe M XHMHUYECKHE CBOWMCTBA, NMpUMEHeHue. bopnas
KHUCTI0Ta, OOPHBIN CIHUPT, aHTUCENTHUYECKAs AKTUBHOCTh. DU3MOIOTUIECKHI PacTBOpP.
Jlsmuc. HamatsipHblil ciupT. ['ekcaruapat xiopuaa kaiabius. ['entaruapar cyiabdaTa MHKA.
AKTUBHUPOBAHHBIN YTroJb.
[Ipaktuka 1. [IpuroroBieHue pacTBopa XJOpHIa KaJIbIHUS C 3aJJaHHON MaCCOBOM JTOJICH.
2. «Kunxuii xameneon». Paznoxenue nepokcuiaa Bojgopoaa. H202 — okucauTeNlb, BOCCTAaHOBUTEIID.
PactBopenne woma B Bome, B chupte. Pacmo3HaBanume woaumoB. OOecliBeuMBaHUE pPacTBOpa
repMaHraHaTa Kajusi akKTUBUPOBAHHBIM YTJIEM.

Anosuteie BemectBa fAnpl. Knaccudukanus SO0OBHUTBIX BEMIECTB. YTapHBIA Ta3. MPU3HAKH
oTpasiienus. Okazanue nepBoil nmomoimu. Pryts. TokcuuHOCTh napoB pTyTU. COMU PTYTU: KOJIOMETD,
cyjema, MnpuMmeHeHne B wMeauuuHe. Mpimbak. Csunen. CoenuHeHuss Xpoma. TOKCMYHOCTH




opraHudeckux pactoputeneil. [IpaBunma xpaHeHus s70B B ObiTy. Mepbl NEpBOMl MOMOIIM TpH
OTpaBJICHUH.

XuMus U MeauilHa. bUOTeHHBIE 3JIeMEHTH M uX coefauHeHus OOt 0030p OMOJOTHUYECKOW POIH
3JIEMEHTOB-OpraHoreHoB Yriepon. Bomopon. Kuciopoa. Asor. Cepa. @ochop. buonoruueckas pomnb
HEKOTOPBIX HEMETAJIOB, He OTHOCAIMXcs K opranorenam drop. Xiop. bpom. Mox. Kpemnuit. Ceren.
buonoruueckn BaxKHbIE HEOpraHUYECKHE coequHeHus HemeTtawioB. Kucnopoxn. O3zoH. Bopa.
Munepansable Boabl. Ilepokcun Bogopona. DepMEHTATHBHBIE CpPEACTBA 3allUTHl  OpPraHU3Ma.
CepoBonmopon. Ammuak. [{ukn moueBnHOOOpa3oBaHusi. MOHOOKCHI a30Ta. HuTpaTel, HUTPHUTHI.
Vraekucnslii ra3. MoHookcua yriepona. bydepnsle cucremsl opranusma. ['mapokxapOoHaTHas
Oydepnas cucrema. ®Docharnass Oydepnas cucrema. Mexanusm OydepHOTo ICHCTBHUS CUCTEMBI.
B3auMocBsI3p  KpyroBOpOoTOB OHOI€HHBIX JJIEMEHTOB. bHOHeopraHuueckas XUMHUS M MeAULMHA
Heoprannueckyro  OMOXMMHIO  MOXHO  paccMaTpuBaTh  KaK  MPUIOKEHUE  MPUHIIMIIOB
KOOPJIMHAIIMOHHON XUMHH METANIOB K OMOJIOrMYecKUM mpolieMaM. MeTaluibl B OpraHu3Me 4yesioBeKa
Buonornueckas ponp «metamnioB xu3Hu» O0mwmii 0630p ponu S-metayuioB. Harpuii. Kanuii. Marauid.
Kanpuuit. /lanHbIe METaJIBI PACCMATPUBAIOTCS COIVIACHO IUIAHA!

1. Coneprxanue B 3eMHO Kope. BaxkHeliue npupoHble COSTUHEHMS.

2. CogepxaHue u (GOpMBI CYLIECTBOBAaHHMsS B JKUBBIX OpraHm3Max. buosnoruueckas pomnb. 3.
IIpuMeHeHne MeTau1a U €ro COSAMHEHNN B MEIULIMHE.

4. TOKCUYHOCTh METAJIJIA ¥ €r0 COSANHCHH. )

O6muit 0630p posu d-meramios. XKene3o. Mapranen. Kobanst. Meas. [{uak. MonubaeH.

JlaHHbIE METAIIBI PACCMATPUBAIOTCS COIVIACHO IJIaHa:

1 Copnepxanuie B 3eMHOH KOpE.

2. Baxxnei1ue npupoaHble COeMHEHUS.

3. Coneprkanue U GOpPMBI CYIIECTBOBAHUS B )KUBBIX OpraHu3max. buonoruueckas posb.

4. [IpumeHeHure MeTaiia U €ro COeAMHEHNN B MEULIMHE.

dusnonoruyeckas ¥ MaToJIOTHUECKasi PoJib HEKOTOPBIX 3JIEMEHTOB B OpraHu3Me. S-DJIeMEHTHI. O-
Onementsl. KoMiuiekcHble (KOOpAMHAIIMOHHBIC) COCIUHEHUSI Pa3IMYHBIX JJIEMEHTOB B OpraHU3ME.
OneMeHTsl, 00J1e3HH, JIeKapcTBa. bronornyecky akTUBHbBIE MOJIEKYJIBL.

Bona. AmuHOKHCIOTBI. AckopOMHOBas kuciora. OpToMolieKyisipHas MeauiuHa. buonornuecku
aKTHUBHBIE OJINTOMEpBI buosiornyeckas poyib HEKOTOPBIX METAJIOB, HE OTHOCALIMXCA K «METajulaM
xu3HW». Amomunuil. Cepe6po. bapuii. Pryts. CBusnen.

[Ipaktuka.  Temamuueckasn sukmopura «Xumus u MEOUYUHA».

duznyeckas XUMHUS U MEAUIIMHA.
®usnonor — 310 GU3NKOXUMHUK, UMEIOLIUH JIe10 ¢ sIBIEHUsIMH *)UBoro opranuzma. .M. CeueHoB
JKuBble OpraHu3Mbl MOTYT CYIIECTBOBATh JIMIIb OJaroaaps X 3aMeyaTesIbHOM cliocoOHOCTH
KMHETUYECKH KOHTPOJIUPOBATH XMMUUECKHUE PEAKIIUM U TEM CaMbIM IOJABJIATh CTPEMIIEHHE K
JOCTH>KEHHIO TEPMOJIMHaMHUecKuX paBHoBecnil. M.B. bepesnn XnMuueckas TepMoauHaMUKa U
JKUBBIE OpraHu3Mbl TepMoauHAMUKA U OPTaHU3MBI. Xumuueckas 1 OMOXMMUYecKast KHHeTHKa U
katanu3. epMeHTs — OMOJIOrHYECKHe KaTaau3aTopbl. 3HaU€HUE PacTBOPOB AJisl OMOJIOTUH U
MeauuuHbl. KucnorHo-menoyHoe paBHoBecue U Oy(depHble CUCTEMbI OpraHn3Ma. AMHUHOKUCIIOTHBIE
O0ydepubie cuctembl. benkoBbie OydepHbie cucTembl. I3MeHeHne KHUCIOTHO-TIIETIOYHOTO PAaBHOBECHS
IPU PA3TUYHBIX 3200JI€BaHUSX.

MeaunuHcKHe MaTepHaIbl
Heoprannueckne MenuuuHCKHE Marepuaibl. Meramibl. YTiepoaHble MaTepuaybl. MexaHW3MbI
B3aUMOJICHCTBUS MEIUIMHCKUX MaTepHajoB C OWOJOTMYECKUMH CHUCTeMaMu. B3aumojeicTBus:
MaTepuai — KpoBb, MaTepHall — TKaHb, MaTepual — KJIETKa, MaTepuail — OMONOIUMEPHI.
HckyccTBeHHBIE OpraHbl. ANnaparbl KUCKYCCTBEHHOE CEPILE-JIETKOE», KUCKYCCTBEHHAs MOYKa».
HckyccTBEHHOE CEpLE YeTI0BEKa C aBTOHOMHBIM MCTOYHUKOM MTUTAHUS.
Bompocsl k cemuHapam: 1. Mox: mcTOpus OTKpBITHA, CTpoeHHe, (GU3MYECKHE M XUMHUECKHUE
CBOICTBa, IPUMEHEHNE.
2. bopHas kucioTa, O0pHBIN CIIUPT, AHTUCENTUYECKAsSI AKTUBHOCTb.
3.®uznonoruueckuii pacrsop. Jisnuc. HamarteipHslit cimpr.
4. @ypamivH. AKTUBMpPOBaHHBIM yrosib. l'opunmuHMKH, miacTelpu. VX npuMeHeHHE, CBOMCTBA,
CHOCOOBI XpaHEeHHSI.
5. Acriupun. [Ipumenenue, hapmMakoIorHIecKoe ACHCTBUE HA OPTaHU3M.
6. AuTnOHMOTHKH, KiIaccudukanus. /lucOakTpuos.



7.ApoMaTndeckue Maciaa 1 UX JAeWCTBHUE HA OPraHu3M. ApoMaTepanus.

8. AcniupuH, ¢pu3nUecKkrue CBONCTBA, UCTOPHUS OTYUCHHUS.

9. AHTUOMOTHKH, UCTOPHUSL OTKPBITHSI.

10. Knaccudukarus s10BUTHIX BEIIECTB.

11. Vrapusiii ra3: npusHaku otpasieHus. Oka3zaHue IepPBOM ITOMOIIIH.

12. Pryts. TokcuuHocTh mapoB pTyTu. Conau PTYTU: KaloMenb, CyjeMa, IPUMEHEHUE B MEIUIIMHE.
Mpeibsik. CBunen. CoeIMHEHUs XpoMa.

[TpaxTtuka 1. MccnenoBanue JeKapCTBEHHBIX MIPEMapaToOB.

2. JlenoBas wurpa «Crnacute OonpHOro». JlegoBas wurpa CONPOBOXAAETCS MPOBEICHUEM
Ka4eCTBEHHOI'0 aHaJM3a pPacTBOpa KOHKPETHOTO BeIIeCTBA XMMHYECKMMH Meromamu. (Berectsa:
THOCYNb(hAT HATpUs, HOBOKAWH, JIAKTAT Kanublus, D-Tiaroxos3a, MemHbld Kymopoc, OpoMua Kamiws,
cyib(ar Maruus).

3. UccnenoBanne TOKCHYHOCTH OBITOBBIX BemlecTB. OcTopoxHO, nuiieBbie 106aBku! Mx neiictBue Ha
OpraHM3M.

4. Pemenue 3a1a4 o oOUIieil XUMUU C METUKO-OUOIOIrMYECKOI HAPaBICHHOCTBIO.

5. Konkypc (KOIMYEeCTBEHHBIN) YUCIa pelleHHbIX 3a1a4. CocTaBieHHe COOPHUKOB 3a1a4 y4alluxcs
o Teme (¢ pemienusiMu). CoCTaBIeHHE TBOPUECKUX PACYETHBIX 33134 [0 Pa3IUYHBIM TEMaM.

Tema 13. BoinosiHeHHEe NPOeKTOB (7 YacoB)

Teopust (2u4): Ilonstue mnpoekTa. TUIBI MPOEKTOB, OCHOBHBIE 3Tallbl BBIMOJHEHUS IPOEKTA.
Kputepun oneHuBaHuUs BBIIOJHEHUS M 3alIUThl NMPoekToB. Co3gaHME NPOEKTa OCYILIECTBIIAETCSA IO
cnenyromum dTanam: — OnpeaeneHue npoonemsl, — AkTyanu3anus TeM; — Beibop o0bekTa u3yueHus; —
[TocTanoBka nenu u 3anay; — [logbop marepuana; — Beibop meronoB uccienosanusi; — [IpoBenenue
JKCIIepUMEHTaNbHOM paboTel; — Odopmienne paboTel; — 3ammTa MNPOEKTa, IMpeICTaBlICHUE
pe3yJbTaToB.

[Mpaktrka(54): BeInonHeHHe MPOEKTOB C MCIOIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHI. 3alura
IIPOEKTOB.

IINTAHUPYEMBIE PE3YJIbTATBI
Jluunocmnuoie pesynomamot.
e chopMHUPOBAHHOCTH MOTHBAIUH K  0OyudeHuro 51 LIEeJICHAIIPaBICHHON
[IO3HABATEJILHOU JEATEIbHOCTH,
® TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOPa30BaHUIo;

L4 CIIOCOOHOCTH K CaMOCTOSITEILHOMH, HCCJIeI0BATEIbCKOM, I/IH(l)OpMaL[I/IOHHO'
MMO3HABATEIbHOM, aHATUTUYECKOM JeSITEeIbHOCTH;
L4 C(i)OpMI/IpOBaHHOCTI) HaBBIKOB COTPyAHUYICCTBA Cco CBCPCTHUKAMU

" B3POCJIbIMU.

Memanpeomemmnuvle pe3y1omamot.
e c(hOpPMUPOBAHHOCTh TPEACTABIECHUN O B3aUMOCBSI3M U B3aUMOJEHCTBUM €CTECTBEHHBIX
HayK;
¢ CcpOpPMHPOBAHHOCTh YMEHHMH CaMOCTOATEIbHO OIPEENATh IEeNd M COCTABIATH IUIAHBI
JEATEIbHOCTH; CAMOCTOSTENIBHO OCYILECTBISAT U KOPPEKTUPOBATH JAESITEIBHOCTD;
e BJaJICHUE HABBIKAMM IOJIyYE€HHUS HEOOXOAMMOW HWH(GOpMAallMM, YMEHUE KPUTHYECKU ee
OlleHMBaTh M o0O0OpabaThiBaTh, YCHENIHAash OpPUEHTAIUsl B PA3IUYHBIX HCTOYHHUKAX

uHpOpMaLuy,
® yYMEHHE UCTIOIB30BaTh CPEICTBA HH()OPMAIIMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHA;
® yMEHHE  aHaJM3UpPOBATH, OIICHUBATh, MpOBEPATh  HA  JIOCTOBEPHOCTH

e 1106001aTh HAYYHYIO HH(POPMALIHUIO;
® BRBIAJICHUE HaABbIKAMU [I03HABATENIbHOW peduieKcuu W TPe3eHTAalud  Pe3yJIbTaToB
COOCTBEHHBIX HCCIICIOBAHUH.

Ilpeomemmnvie peszynvmamol. TOCIE 3aBEpLICHUS OOydYeHHUs IO Nporpamme oOydaromiuecs OyayT
3HATh.

— COCTaB, CBOMCTBa, 00JacTH MpUMEHEHUs1 HanboJiee pacpOCTPaHEHHBIX BELIECTB U MAaTEpPHAJIOB U
yYMETh MIPUMEHATH UX TT0 Ha3HAYCHUIO, COOJII0/Tast MMpaBmiia 0€30MacHOTO 0OpaIeHusI C HUMU;



— POJIb XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHUH B )KU3HEIEATEIIHHOCTH OPTaHNU3Ma;

— BaKHEHUIINE XUMHUECKHE MTPEBPALIICHUS, JIS)KAIUE B OCHOBE METa00IN3MA;

— HEKOTOpbIC HEOPTaHMUECKHE U OPraHMYECKUE BEIIECTBA, IPUMEHSIEMbIC B MEIUIIUHE.

[Tocne 3aBeprieHust 00y4deHus 1O MporpaMMe oOyuaromuecs OyayT yMeTh:

— COCTaBJIATh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX JIEMEHTOB B IIPUPOJIe, 0OOCHOBHIBATH
POJIb KKIOTO B COXPAHEHUH MPUPOTHOTO PABHOBECHS, aHATM3UPOBATh IPUYMHBI M MTOCIICICTBHUS €T0
HApYIICHHUS;

— MPOBOJUTH XUMUYICCKUIN IKCTICPUMEHT 110 OOHAPYKCHHUIO KATHOHOB U aHHOHOB B PACTBOPAX;
—c0o0JIr0/1aTh TpaBWIIa 0€30MaCHOCTH NIPU OOPAIICHUH C JICKApPCTBEHHBIMH BEIIECTBAMH M CPECTBAMU
OBITOBOU XMMHUH,

—COCTAaBJIATH OTYET O MPOJICIIAHHOM 3KCIICPUMEHTE;

—IMPUMEHSTH BEIIECTBA M0 HA3HAYCHUIO,

—pemaTh 3aJla4i Pa3IUIHON CTETICHU CIIO)KHOCTH: KaK THITOBBIE, TAK U KOMIUICKCHBIC; —pa3BUBATh
COOCTBCHHYIO MHUIIMATHUBY M TTO3HABATEIBHYI0 aKTHBHOCTH IIPU PEIICHUU PA3IMYHBIX BOIIPOCOB U
po0JIeM B XHUMHUH.

PA3JEJI 2. OPTAHU3ALHUOHHO - NEJAT'OI'MYECKHUE YCJIOBUSI PEAJIM3ALIMA
ITPOI'PAMMBI

KAJIEHJIAPHBIN YUEBHBIN T'PA®UK

No
/i OCHOBHEBIE XapaKTEPUCTUKH 00pa30BaTEIBHOTO TIpoIecca
1 KonnuectBo yueOHBIX HEEIb 34
2. B IIEPBOM IIOJIYIOIAU 16
3. BO BTOPOM HOJYTOAUH 18
4 Hauaso yue6Horo roga (rmanupyemas 1aTa Hayana
oy 06.09.2023
SddA 11/11/1}

OkoHuanue yeOHQro rojga  (maHupyeMas — jaTa 28.05.2024
5. OKOHYAHUWS 3aHSITUH :
6 KonmaecTBo y4eOHBIX 4acOB Ha OJJHOTO yYaIIerocs B HENCIH) 4
7. KonnuecTBo yueOHBIX YaCOB Ha OJTHOTO YYAIIETOCs B TOJ 144
8. dopma opranmsanuu 00pa3oBaTeILHOr0 NPoIecca 0YHO

YCJIOBUMSA PEAJIM3ALIUU ITPOTI'PAMMBbI

Mamepuammo-mexuuuecxoe obecneuernue npozpammol

OpraHuzalliOHHBIE  YCIIOBUS, IIO3BOJSIIOIIME  PEANU30BaTh  COJAEP)KAHHUE  JOINOJHUTEIbHON
oOpa3oBaTenbHON mporpaMmbl «XHUMHsSL BOKPYT HAac» MpeArojaraloT Hajludyhe. - TOMEIIeHus,
YKOMIUIEKTOBAaHHOTO CTaHAAPTHBIM YYeOHBIM OOOpYAOBaHHMEM W MeOenbio (ZOCKa, MapThl, CTYIIbS,
mKadpl, IEKTPOOOECIICYCHUE, BBITSDKHON IKad), pakOBHHA C XOJOJHOH BOJOMPOBOJHOW BOJOW). -
HEOOXOIUMBIX JIJIsl SKCIIEPUMEHTOB O00OPYAOBAaHHS U PEAKTHBOB. - MYJIbTUMEIUHHOIO 000pYAOBaHUS
(komIbIOTEp, HOYTOYK, HPOEKTOpP, (IIIIKAPTHI, 3KpaH, CPeJCTBA TEICKOMMYHHKAIUU (JIOKAIbHbIC
IIKOJIEHBIE CETH, BBIXOJ B MHTEpHET). [lumakTudeckoe oOecreyeHne MpeanoaraeT Haluuue TEKCTOB
Pa3HOYPOBHEBBIX 33JaHMUM, TEMaTHMYECKUX TECTOB IO KaXXKIOMY pa3leNy TeMbl, WHCTPYKUMHA Ui
BBINOJIHEHUS] MIPAKTUYECKUX paboT, TaOnuubl XxuMudeckux snemeHToB J[.M. MenneneeBa, TaOmuisi
PacTBOPUMOCTH OCHOBAHUM, KHCIIOT, COJIEH.

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre MPOrpaMMbl

Metonuka oOydeHuss 1Mo mporpaMMme «XHMHsS B JKA3HM YEJOBEKa» COCTOUT M3 COYETaHUs
JEKIIMOHHOTO U3JIOKEHHUSI TEOPETHUYECKOTO MaTepuala C HarIsAHbIM IMOKa30M HJUTIOCTPUPYIOLIErO
MaTepuajga M MPUEMOB pEIIEHUsl MpakTU4YecKuX 3azad. OOydarommuecs 3aKperuiiiOT MOTy4YEeHHBIE



3HAHHUS TYTEM CaMOCTOSITEIIbHOTO BBHITIOMHEHHS MPAaKTHYECKUX paboT. JlJis pa3BUTHS TBOPYECKOTO
XUMUYECKOTO MBIILICHUS U HABBIKOB AHAIMTUYECKOM JAESITENbHOCTU MEAAaror MPOBOJUT CEMHUHApHI,
3aHATHUSA [0 TPE3CHTAllMd TBOPYECKUX U  MPAKTHUYECKUX PabOT, MO3rOBBIE  IITYpPMBI,
MHTEIJICKTYaJbHbIE UTPBI.

Hugpopmayuonnoe ovbecneuenue
CIIpaBOYHHKHU, y‘-I€6HbIC IIJTaKaThbl, JOIIOJHUTECIbHAA JIMTCPATypa 10 XUMHH, pa3I[aTO‘{HBII>'I Marcpual,
noa0OpKa KOMIBIOTEPHBIX MPE3EHTAINH U BUCOMAaTEPHAIIOB

Kaoposoe obecneuenue
1.Yuumenv ouonocuu Henomnawux Ceéemnana Heanosna. B1988 rtomy 3akoHumia
KpacHosipckuil rocyapCTBEHHBIN NEAArOTMYECKUK YHHUBEPCUTET IO CHEUUAIBHOCTH YYHUTENb
OHMOJIOTUH U XUMUH, IPUCBOCHA KBATU(UKALMS YIUTEIh XUMUU U OUOJIOTHH
2. Cmasic 33200a. Kamezopus evicuian
3. Ileoazoz /1O

O®OPMBI ATTECTAIIMU U OHEHOYHBIE MATEPHUAJIbBI

®opMbl NPOBeAeHNUsI aTTECTANMU. ONPOC, TECTHPOBAHHE, AHKETHUPOBAHHE, KOHTPOJILHOE
3aJlaHue, IIeJarOrnuecKoe HaOII0qeHHE.

Jlnst oTCiIeKMBaHUS Pe3yJIbTaTHBHOCTH 00pPA30BATENBHOIO MpoLecca Mo IporpamMme «XHUMHUS BOKPYT
HAC» HMCHOJIB3YIOTCS CISIYIOIINE BUIBI KOHTPOJS: - MpPEIBAPUTEIbHBIH KOHTPOJb (IPOBEpKa 3HAHUIA
y4alMXxcsl Ha Ha4aJIbHOM 3Tare OCBOCHUSI IPOTPaMMbl) — BXOIHOE TECTHPOBAHUE; - TEKYIINI KOHTPOJIb
(B TeueHHE BCEro CPOKa pea3aliy MPOrPaMMBI); - HTOTOBBIIl KOHTPOJIb (3aKIFOUHMTEIIbHAS TPOBEPKa
3HaHMIA, YMEHHUH, HABBIKOB 110 HTOTaM peanu3aiuu [IporpamMmer).

@DopMBI aTTECTALUU: - CAMOCTOATEIbHAs padoTa,;

- TECTUPOBAHUE,;

- TBOPYECKHE OTUETHI,

- y4acTue B TBOPYECKUX KOHKYPCAX U MPEAMETHON OJUMIIHNA/IE IO XUMUH,
- Ipe3eHTAalMs U 3allUTa IPOEKTa.

Texymmuit KOHTpOJb: DopMaMu KOHTPOJISI YCBOEHHs Y4eOHOrO MaTepuana MpOTrpaMMBbI SIBIISIFOTCS
OTUETHl MO MPAKTHUYECKUM paboTaMm, TBOpUYECKHE DPAaOOTHI, BBICTYIUIGHHS Ha CEMHUHApaX, CO3JaHHe
mpe3eHTanuu 1mo Teme u T. A. OOyuaromuecs BBIMOJTHSIOT 3aJaHUs B WHIWBHIYyaJIbHOM TEMIIE,
COTPYIHMYAs C NEAAroroM. BBINOJHEHUE NMPOEKTOB CO3AAET CUTYALHMIO, MO3BOJSIOIIYIO Peain30BaTh
TBOPYECKHE CHJIBI, O0ECIEUNUTh BBIPAOOTKY JTUYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO
CTWJISI JACSITeNbHOCTH. BrxiroueHne oO0yyarommxcs B pealbHYI0 TBOPUYECKYIO JIEATEIhHOCTH,
MPUBJICKAIONIYI0 HOBU3HOW W HEOOBIYHOCTHIO SIBIIETCS CTHUMYJIOM pPa3BUTHS ITMO3HABATEIBLHOTO
uHTepeca. OMHOBPEMEHHO pa3BUBAIOTCS CIOCOOHOCTH  BBISIBIATH MPOOJIEMBI W pas3periarh
BO3HUKAIOIKE NpoTuBopeuns. 110 oKoOHYaHUM Ka)X70il TEMbI MPOBOJMUTCS UTOrOBOE 3aHSITHUE B BHIIE
TEMaTUYECKOI0  TECTUPOBAHUA. HUrorosass  arrecranuss  OpeAyCMaTpUBAET  BBIIIOJHEHHE
WH]JIUBUYaIbHOTO MPOEKTA.

Cucrema oTcieKMBAHMST M OLEHHBAHUSL PpPe3yJbTAaTOB 00y4YeHMs JeTeil JAaHHOM
nporpamme.
I[Tponecc 00ydeHHs NpeayCMaTPUBAET CIEAYIOUINE BUIBI KOHTPOJIS:

Bpems npoBenenuns IeJn IpoBeaeHUs PopMBI KOHTPOJIA
BxoaHol KOHTPOJIb




B wawane yueOGHoro roxal OmpeneneHue ypoBHs pa3Butus | Tect
JIeTel, ux
TBOPYECKUX CIIOCOOHOCTEH
Texymmii KOHTPOJIb

B TEeUEHHUE BCETO Ornpenenenue CTEIeHU mpakTH4eckas  pabora,
y4ueOHOro roja YCBOGHUS 0o0y4armuMucs co0eceloBaHuE;
y4eOHOro Marepuasna. BUKTOpPHHA, 3a4eT IO
Ornpenenenue TOTOBHOCTHU 3a/1a4yaM
JeTei K BOCIPHUITHIO HOBOT'O
MaTtepuana. [ToBbieHNE
OTBETCTBEHHOCTHU u

3aMHTEPECOBAHHOCTU JETEH B
o0yuyenuu. Ilombop nHaumboee
3¢ (HEeKTHUBHBIX  METOJIOB U
CpENCTB 00yUeHus.

HNTOroBblii KOHTPOJIb

B konue ywebHoro roma | Ompenenenue WM3MEHEHUS 3amuTa MPOEKTHO-
M0 OKOHYaHWHM OOYYCHHUs | YPOBHS pa3BUTHS JIE€TCH, HMX | UCCIIEJOBATEIbCKON
0 IporpaMme TBOPYECKUX  CIIOCOOHOCTEH. paboTsl

Onpenenenue pe3yabTaToOB

oOyueHusi. OpueHTUpOBaHUE
yJammxcsi Ha JajbHeiimee (B
TOM YHCJIE CaMOCTOSITEIbHOE)

oOyueHue. [Tomyuenue
CBEJIEHUN s
COBEPIIICHCTBOBAHUS
00111e00pa3oBaTeNIbHON
MIPOrPaMMBbI u METOI0B
00yueHus.

METOJAUYECKHUE MATEPHUAJIBI

Oc00eHHOCThIO OpraHU3aIMK 00Pa30BATEIHLHOTO IPOIIECcCa SIBISIETCS OUHOE OOyUECHHE.
OcHoBHBIMH (opMaMH pabOTHl Ha 3aHATUU SBISIOTCS KOJUIGKTHUBHBIE  OOCYXIEHU,
TUCKYCCHH, IKCKYpPCHH, MpakTUdeckue paboThl, HMccleloBaHue, HaOmojeHue, pabota ¢ HaydHOU
JIUTEPATYPOU.
OcHOBHBIE METOIbI OpraHU3AINH Y4eOHO-BOCIIUTATEILHOTO MpoIlecca:
CrnoBecHbIlt METOJI - pacckas, Oecena, oOCyKIeHUE;
MeTo HarasIAHOCTH - HATTSAHBIE TocoOUs, (OTO- U BUEOMATEPHAIIBI.
[TpakTHdeckuii MeTo/1 — HAOIOIeHNE, PAKTUYECKUE PaOOThI, SKCKYPCUUH.
OOBSICHUTETHFHO-UILTIOCTPATUBHBIN - COOOIIIEHHE TOTOBOM MH(OPMAIIHH.
YacTUYHO-TIOMCKOBBIN METOJI - BBIMIOTHEHUE TPAKTHUECKUX PadoT.
B mnpomecce oOyueHuss mNpeaycMaTpUBAIOTCS TEOPETHUECKUE M TPAKTUYECKUE 3aHSITHS.
Teopernueckast 4acTh OOBIYHO 3aHUMAET He Oosiee 45 MUHYT OT 3aHATHS U YaCTO HUJET MapaiIeIbHO C
BBITIOJTHEHUEM MPAKTUYECKOTO 3a/1aHUS.

Cmpykmypa 3auamuii cocmoum u3 HecKoJ1bKUX ImManog.

1. Opranu3zaiys Havaua 3aHATUs (aKTyaTu3alus 3HaHNH)

2. [TocraHoBKa 1eny 1 3a1a4 3aHsATHS (MOTHBAIHSA)

3. Teopetnyeckas 4acTh (03HAKOMJICHHE C HOBBIM MaTEPHATIOM)

4. TIpakTrdeckas yacTh (IEPBUYHOE 3aKPEIUICHHE HABBIKOB)

5. [IpoBepka nepBUYHOTO YCBOCHHMSI 3HAHUN

6. Peduiexcus



7. PexoMeHaanmu Jisi CAMOCTOSITETHHON PaOOTHI.
Ha 3aHatusx npuMeHstoTCcs AMAAKTHYECKUE MaTepUallbl.

® JHMAAKTHYCCKHC mocoous (KapTO‘-IKI/I, pa3I[aTO‘-IHI>II71 MaTcpHral, BOIIPOCHI IJIsI YCTHOI'O U

IMUCBbMCHHOTO OITpOCa, NPAKTHUYICCKUC 3a;:1aH1/1;1);

® BHUJCO3AIUCH, BUJICO YPOKH,;

® IPC3CHTALNH.
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