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ITosicHuTeILHAS 3aIUCKA

JlononHuTeNnbHAs 00II€00pazoBaTeNnbHas O0IIepa3BUBaOIIas IporpaMma (Janee
JHOOII) «Xumus B )KU3HU YEJIOBEKa» UMEET €CTECTBEHHOHAYUHYIO HalpaBJIE€HHOCTb.
JOOII «XuMHus B )KU3HHM YEJIOBEKa» pa3padOTaHa Ha OCHOBE CIIEIYIOUIMX HOPMATHUBHO-
MPaBOBBIX JOKyMeHTOB: @DenepanbHbiii 3akoH «0O0 oOpa3zoBanun B Poccuiickoii
Oenepaunn» oT 29.12.2012 Ne273-03, Konuenuuss pa3BUTHS JONOJHUTEIBHOTO
oOpasoBanus neteil (yTBepkaeHa pacrnopsikeHueMm [IpasutensctBa PO ot 04.09.2014
Nel726-p), Can-Ilun K yCTpOHCTBY, COJEpPXKAHUIO M OpPraHU3alUU JEATEIBHOCTU
00pa30oBaTENbHBIX OpraHU3alUid JOMOJHHUTEIBHOIO Oo0pa3oBaHusd JAeTel (YTBEPKIEHO
MOCTaHOBJICHHEM [ JTaBHOTO TOCYIapCTBEHHOTO caHuTapHoro Bpaya PO ot 04.07.2014
Ne41), Ilopsimok opraHu3alyMyd M OCYLIECTBICHHUS O0Opa30BaTENIbHOW NEATEIBHOCTH IO
JOTOJHUTENBHBIM  00II€00pa3oBaTENbHBIM  MpOrpaMMaM  (YTBEPKAECH  MPUKA30M
MunucrepctBa oOpa3zoBanuss U Hayku P® ot 29.08.2013 Nel008), Meroauueckue
PEKOMEHIallMU MO0 MPOEKTUPOBAHUIO JOMOJHUTEIbHBIX OOIIEpa3BUBAIOLIMX IPOrPaMM
(Bxmtowast pasHoypoBHeBble mporpammsbl) (Ilpunoxenne k mnucemy JlemaprameHnra
roCy/IapCTBEHHON MOJMTUKH B cepe BOCHHUTAHUA JAECTed M MOJIOAEKUM MUHHCTEpCTBa
obpazoBanus U Hayku P® ot 18.11.2015 Ne09-3242. [lonokeHue O AOMOJHUTEILHON
obmeobpazoBarensHoit mporpamme MBOVY «COIL um. M.M. Mepskyesa c. bamy.
JononHuTenbHas 0011e00pa3oBaTesibHasl 0OILepa3BUBalONIasl MporpaMMa «XUMHUS B
KU3HM YEJIOBEKa» OPHEHTHPOBAHA HA pa3BUTUE I[I03HABATENBHOW aKTUBHOCTH,
CaMOCTOSTENIbHOCTH, JII0O03HATENILHOCTH, HA JOMOJHEHUWE M YIIIyOJICHHE IIKOJIbHOU
MporpaMmbl MO XUMHUHU, (OPMHUPOBAHHIO MHTEpEeca K HAyYHO-MCCIEI0BATEIbCKON
JESTEIbHOCTH.

HoBu3Ha [10N0JHUTEIBLHOH 001I€00pa30BaTeIbHOI NMPOrpaMMbl «XHUMHS B KU3HU
YEJIOBEKA» 3aKJII0YaeTCsd B TOM, YTO KPOME OINpPEAECIEHHBIX 3HAHUA U YMEHHUM ydaluecs
OPOBOJAST OOJBIIYI0 U HalpaBJIECHHYIO pabOTy MO HAKOIUJICHUIO U PACIIUPEHUIO 3HAHUN O
MPUMEHEHNN XHMMHYECKUX BEIIECTB B MOBCEAHEBHON »uM3HU. B mnporpamme kpome
TPaJAULIMOHHBIX METOAOB U (DOPM OpPraHU3aALMU 3aHATHI, UCIIONb3YIOTCA HH(POPMALTMOHHO-
KOMMYHUKAaTUBHBbIE TeXHOJIOTUH. [Ipumenenne UKT nmo3BosisieT 3HAYMTENBHO PACIIUPUTD
BO3MOXHOCTH TpPEAbsIBICHUS Yy4yeOHOW WH(MOpPMAIUK, MO3BOJSET YCHWIUTh MOTHBALIUIO
oOydJaronuxcs.

AKTYaJIbHOCTh NpPOrpamMMbl. XuUMHS - 3TO HayKa O BELIECTBAX, MX CBOICTBaX M
IpeBpalleHusIX. POJIb XUMHH B )KU3HU YEIOBEKA OTPOMHA. XUMHUYECKask IPOMBIIUIEHHOCTh
B HACTOSAIIEE BPEMs Pa3BUBACTCS TOpa3io ObICTpee, ueM Jito0as Apyras, ¥ B HAaUOOJbIIICH
CTENEHU ONpPENENsIeT HAYYHO - TEXHUYECKH mporpecc. COBpEMEHHOMY YEJIOBEKY HPOCTO
HEO0OXOMMO 3HATh U MPABUIILHO UCIOJIB30BaTh JOCTHKEHUSI COBPEMEHHOM XHUMHH U TeX
BELIECTB, KOTOPHIE UCIOJB3YIOTCS B OBITY.

3HaHMs, TOJydyaeMble B IIKOJE MO XUMHHM, BO3MOXKHO W HEOOXOAMMO TIPaMOTHO
OPUMEHSTh U B MOBCEIHEBHOM W3HU. [l03HaBasg ocHOBomoJararouye 3aKOHbl XHMHH,
oOyyJarouiecs: 3HaKOMSTCSI ¢ COCTAaBOM M CBOMCTBAMHU Pa3IMYHbIX XUMUYECKUX BEIIECTB,
KaK €CTECTBEHHBbIM 00pa3oM IMPHUCYTCTBYIOIIHME B YEJIOBEUYECKOM OpPIraHMU3ME, TaK U NpHU
HE3aBUCUMOM BHEIIHEM BO31eWCTBUM. IIIKOJBHUKM y3HAIOT, KAK MMEHHO 3TH BEILECTBA
BJIMSIOT HA MPOLECCHI KU3HEAEITEIIbHOCTH OpPraHM3Ma U Ha caMy >KM3Hb YEJIOBEKa - 4TO
MIOJIE3HO U B KAKUX KOJIMYECTBAX, @ UYTO MOYKET OKa3bIBaTh OTPULATEILHOE BIUSHUE.



JlomonHUTENBHAS 00pa3oBaTeNbHAs O0IIepa3BUBAIOIIAS MPOTPpaMMa «XUMUS B KU3HU
YeJIOBEKa» 3HAKOMUT OOyYaroMMXCsS € KOMIUIEKCHBIMUA TpoOJeMaMud M 3ajad4aMi,
TpeOYIOIMMMH CUHTE3a 3HAHWA TO psay mnpeamMeToB (dus3uka, OWOIOTHS, SKOJOTHSA,
reorpadus, uCTopus).

DKOJIOTMUECKHUI acleKT: aHalIu3 M3MEHEHUN B OKPY’KaIolIeW cpelle U OpraHu3anus
CBOETO BIUSHUA Ha CUTYyaIuio, GOPMUPOBaHUE OEPEKHOTO OTHOIICHHUS K IIPUPO/IC.

du3nyecKkuil acrekT: u3ydeHue (PU3nYecKux CBOMCTB BEUIECTB, (PU3NYECKUE METOIbI
aHajm3a BemecTna. Mcropuueckuii aclieKT: UCTOPUYECKHUE CBEICHUSI O BIUSHUNA XUMUHU Ha
KU3Hb YEJIOBEKA.

buonornyeckuii acnekT: N3y4eHrue XUMHUYECKOT0 COCTaBa 0ObEKTOB KUBOW MPUPO/IBL.

Nudopmatuka — mnouck wuHbopmanuun B HWHTepHeTe, co3naHue U odopmileHHE
npe3eHTalui, padoTa B TEKCTOBBIX U TAOJIMYHBIX PEAAKTOPAX.

Conepxxanue [Iporpammbl 3HAKOMUT OOYYAIOMIMXCS C XapPaKTEPUCTUKOW BEIIECTB,
OKPYKaIOINX HAC B OBITY: BOJA, TOBAPEHHAsS COJIb, C BEIICCTBAMU, U3 KOTOPBIX CICTaHBI
MOoCy/la, CHHWYKH, KapaHjaamud, Oymara, CTPOWTEIbHBIE MaTepHajibl, aBTOMOOWMIbHAS
TEXHHKA, JeKkapcTBa. Takue tembl Kak: «Bona», «IloBapeHHas conby, « CriAukm»,
«bymara» naroT BO3MOKHOCTh aKTyaIU3alliH YKOJIOTHIECKUX 3HAHUH 00YyJaroIiXCsl.

[TpakTrueckne 3aHATHS CIIOCOOCTBYIOT (DOPMHUPOBAHUIO CHEIUATBHBIX YMCHHHA U
HABBIKOB PabOTHI C BEIIECTBAMHU U 00OPYI0BAHUEM.

[IpoexkTHbie pabOTHI, TEMaTHKa KOTOpPbIX NpuBoautrcsa B [Iporpamme, mMo3BoJsT
chopMHupoBaTh y OOYyYAIONIMXCSI YMEHHE CaMOCTOSITEIBHO MpUOOpeTaTh U MPUMEHSTh
3HAHMS, a TAKKE PA3BUBAIOT UX TBOPUECKHE CIIOCOOHOCTH.

AxtyansHOCTh [IporpamMmel 00ycioBiIeHa TeM, YTO B Y4COHOM IIIaHE MO TPEIMETY
«XHUMHS» OTBEIEHO Bcero 2 yaca B Heaearo B 8 n 9 knaccax u 1 yac B 10 u 11 knaccax, 4To
JaeT BO3MOXKHOCTh C(POPMHUPOBATH Y 0OYHAIOIIMXCS TOJIBKO Oa30BbIE 3HAHUS 10 MTPEIMETY.
B Ttoxe Bpemsa Bo3pact 13-16 ner sBaseTcs BaXXHBIM Ui NPOo(deCcCHOHATBHOTO
camoornpeeneHusl 00yJaronmxcs. Bo3MOXHO, 9TO MPOCHYBIIUKCS HHTEPEC K XUMHUU
MOJKET BJIMATH Ha BBIOOp OyyIie npodeccumu.

[Iporpamma HampaBiieHa Ha JUYHOCTHO-OPUEHTUPOBAHHOE oOydeHue. Ponb memarora
COCTOUT B TOM, YTOOBI CO3/1aTh KaXJIOMy OOydarolieMycs BCE YCIOBHS, JJiA Haubosee
MOJIHOTO PACKPBITUA W pealn3aiuu ero crnocoOHocTeil. Co3aaTh Takue CHUTYyallMH C
UCIIOJIb30BAHUEM PA3IIMYHBIX METOJOB OOYUYEHUSI, MPU KOTOPHIX KAXKIBIH 00ydaromuncs
IpuJiaraeT COOCTBEHHBIE TBOPYECKHE YCHIIMS M HHTEIJICKTyaJbHbIE CIIOCOOHOCTH TpU
PEIICHUH TIOCTABJICHHBIX 3a/1a4.

[TporpamMma «Xumus B )KH3HU YEJIOBEKa» CO3/aHa C IeIbi0 (JOPMUPOBAHUS UHTEPECA K
XUMUH, paclIupeHus Kpyro3opa ooyuarommuxcs. OHa opueHTHpOoBaHa Ha o0yyaromuxcs 13-
15 meT, TO €CTh TaKOTO BO3pacTa, KOTAa pedsiTaM CTAHOBUTCS HHTEPECEH MU, KOTOPHIN UX
OKPY)KaeT M TO, YTO OHU HE MOTYT OOBSICHUTH, a CICIUAIBHBIX 3HAHUN €II[¢ HE XBaTacT.
OOyuaromuecss ¢ POXKICHHUS OKPYKCHBI Pa3IMYHBIMHM BEIIECTBAMH W JIOJDKHBI YMETh
oOpamarbcs ¢ HUMU. OCHOBHBIM YCIIOBUEM 3a4HCIICHUS IETEeH SISl OOYUICHHSI SIBJISICTCS UX
3aMHTEPECOBAHHOCTh W JOOPOBOJBHOE JKEJAaHWE 3aHUMAThCS ECTECTBEHHOHAYYHOM
JESITeIbHOCTHIO.

Ileoazozuueckasn yenecoodpasznocmo npozpammol

[legaroruyeckas 11€1€c000pa3HOCTh MPOTPaMMbI 3aKIIFOUAETCSI B TOM, YTO B MpoIlecce
0oOyYeHHS CO3MIal0TCs YCIOBHS K (DOPMUPOBAHHIO Y OOYUYAIOIIUXCS TEJIOCTHOW KapTHUHBI
MHUpPa, BOCIIUTAHUIO JIOJEH TBOPYECKUX U KOHCTPYKTHBHO MBICIISIIINX, TOTOBBIX K



PEIICHNIO HECTaHAAPTHBIX KU3HEHHBIX 3a7a4. Ha 3ausaTusx mo nporpamme GopMUPYIOTCS
yMeHHsI 0€30MacHOro OOpaleHus] C BEIIECTBAMM, HCIOJIB3YEMBIMH B TOBCEIHEBHOM
KU3HH, 3aKJIaJbIBAIOTCS HOPMBI 3I0pPOBOr0 00pa3a KM3HU. 3HAKOMCTBO OOyYarOmMXcsl C
XUMUYECKUMHU BEUIECTBAMU, U3 KOTOPBIX COCTOUT OKPYKAIOLIUN MUP, II03BOJIIET PACKPHITh
BAKHEWIIME B3aMMOCBS3M YEJIOBEKAa M Pa3jIMYHbIX BELIECTB B Cpele €ro oOUTaHUs. IJTO
MO3BOJIIET PEOCHKY NMPUOOPECTH 3HAHUS U YMEHHS, KOTOPbIE OH B JaJbHEHIIEM MOXKET
UCIOJIb30BaTh KaK B IpoLecce 00yyeHHUsl B pa3HbIX JUCIUIUIMHAX,TaK U B MIOBCEIHEBHOU
KU3HU JJIS1 pELLICHUS] KOHKPETHBIX 3a]1ad.

[Iporpamma obOecrnieunBaeT pa3BUTHE YMEHUH B HAYYHO - MPAKTUYECKOU H
UCCIIEOBATENbCKON AedarenpbHocTd. Co31aeT yClnoBHA [UIsl IOJTHOLEHHOTO pa3BHTHSA
TBOPYECKHUX CIOCOOHOCTEH KaX10r0 00yUaromerocs, yKkperjieHne nHTepeca K 3aHATUAM I10
XUMHH.

[IporpamMma «XuMusi B ’)KM3HM YEJIOBEKa» CBSA3aHA C BO3PACTHBIMH OCOOEHHOCTSIMHU
oOyJaromuxcsi JaHHOTO BO3pacTa: JH0003HATEIbHOCTh, HAONIOAATEIBbHOCTD; UHTEPEC K
XUMHUYECKUM MpOIIeccaM; XKeJlaHueM paboTaTh ¢ 1a00paTOpHBIM 000pyAO0BaHUEM; OBICTPOE
OBJIAJICHUE YMEHUSIMU U HAaBBIKAMM.

Kypc HOCUT pa3BUBaIOILYIO, ACITEIBHOCTHYIO U TPAKTUYECKYIO HAIIPABJICHHOCTb.

OT/IMYUTEBHOM OCOOCHHOCTHI0 JTAHHOW MPOTPAMMBI  3AKJIIOYAETCSI B TOM, YTO
nporpaMMa CyIECTBEHHO AOMOJIHAET 00BhEM IIKOJBHON mporpamMmbsl Mo xumun. Kpome
TEOPETUYECKOT0 Kypca MPEeayCMaTPUBACTCA 3HAYMTEIHHOE KOJIWYECTBO MPAKTHUUECKUX
paboT, TJaBHas LEJdb KOTOPbIX — pa3BUTHE INPAKTUYECKUX YMEHUM U HaBBIKOB
CaMOCTOSITENIbHOM, SKCIIEPUMEHTAIIBHON U UCCIIEI0BATENbCKON AESITEIbHOCTH yUalIuXCs.
Pebsita HayyaTcsl CTaBUTh NMPOCTEUIINE OMBITHI, paboOTaTh ¢ peaKkTUBAMH, IUIAHUPOBATH
CaMOCTOSTENbHYIO paboTy HaJl BHIOPAHHOW TEMOH, 0DOPMIISITh MPAKTHUYECKUE PAOOTHI.

OOyueHue Mo JaHHOW MporpaMMe OCYIIECTBISIETCS B (opMe MNPaKTHUECKUX padoT,
AKCKYpPCHUH, & TAaKXKe MPEAYCMATPUBAETCS MHAUBUAYaJbHasl pad0oTa ¢ OAapEHHBIMU JETHMU
Y TIOITOTOBKA OOYYarOIINXCs K HAYYHBIM KOH(GEPEHIUSAM U IPEIMETHBIM OJIMMITHA]IAM.

Aopecam npozpammot

IIporpamma paccuvTaHa Ha AETEN CPENHETO IIKOJIBHOTO BO3pacTa. /[aHHBIA BO3pacT
ABJISIETCS TEPUOJOM OTPOYECTBA, BaKHEWIIME cleuuPUUecKkue YepTbl KOTOPOTO
MPOSIBJISIIOTCA B CTPEMJIEHUMM K OOILIEHUIO CO CBEPCTHUKAMM, MOSIBICHUH B TOBEACHHUH
MPU3HAKOB, CBUJAETEIbCTBYIOIIUX O KEJIAHUM YTBEPAUTH CBOIO CaMOCTOSATEIbHOCTD,
HE3aBUCHUMOCTb.

CrtpemieHue noJpOCTKOB OBJIAJETh PA3IMYHBIMU YMEHHUSIMU CIIOCOOCTBYET Pa3BUTHIO
YyBCTBa COOCTBEHHOW YMEIOCTH, KOMIIETEHTHOCTH U MOJHOLICHHOCTH.

2TOT 1(S0)4 (0 XapaKTepU3yeTcs CTaHOBJIEHUEM U30UPATEIIHLHOCTH,
[[eJIeHANPABICHHOCTH BOCTIPUATHS, YCTOMYMBOTO MPOU3BOJILHOTO BHUMAHUS U JIOTHYECKOMN
namMsaTd. B 310 Bpemsi akTUBHO QopMupyeTcs aOCTPAaKTHOE, TEOPETUUECKOE MBIIUICHHE,
YCWIMBAKOTCS MHIUBUAYAJbHBIE Pa3JIMuMs, CBSI3aHHBIE C PA3BUTHEM CAMOCTOSTEIBHOTO
MBIIUIEHNA. MIeT cTaHOBJIEHHE HOBOIO YPOBHSI CaMOCO3HAHUS, KOTOPBIN BBIPAXAETCS B
CTPEMJICHUH MOHATH €051, CBOU BO3MOXHOCTH, CBOE CXOJICTBO C APYTUMHU JE€THMHU U CBOIO
HEMOBTOPUMOCTb.

[IporpamMma «XuMHs B )KM3HH Y€I0BEKa» CO3/1aHa C 1IeJIbl0 (POPMHUPOBAHUS UHTEpEca K
XMMHH, paclIupeHus Kpyro3opa oOyuatonmxcsi. OHa OpueHTHpOBaHa Ha oOyyatormxcs 13-
16 ner, TO ecTh TakOro BO3pacTa, KOrjAa pedsiTtaM CTAaHOBHUTCS MHTEPECEH MUD,



KOTOPBIN UX OKPYKAeT U TO, YTO OHH HE MOTYT OOBSICHUTB, & CIICIIMAILHBIX 3HAHUH eIle He
xBaraeT. OO0yvarommecs: ¢ pOKICHHUS OKPYKCHBI Pa3IMYHBIMU BEIIECTBAMH H JOJDKHBI
YMETh 00paliaTbCs ¢ HUMU

Bo3spact nereit, yuactByronux B nporpamme 13-17 ser.

DopMHUPYIOTCS ABE pa3HOBO3PACTHBIE TPYMIIbI, YUCIEHHOCTHIO OT12 10 20 yenoBek.

HabGop yuamuxcs B rpynmny OCyIecTBIsI€TCS Ha OCHOBE CBOOOHOTO BEIOOPA IETHbMU
U HUX POIUTENSIMHU (3aKOHHBIMHM TMpEACTaBUTENSIMHU), 0e3 oTOOpa W TNpeIbsBICHUS
TpeOOBAHMI K HAIMYUIO CTICIIMAJIbHBIX 3HAHUH y peOeHKa.

Cpok peanuzayuu npozpammul u 00vEM YUEOHBIX YACOB:

[Iporpamma paccunrana Ha 1 rox o0yuenus. 144 gaca, 2 paza B HeJIeJIO 110 2 yaca.
Dopmol 00yuenun:

OOGy4eHwue 1o nporpaMme OCyIIECTBIISECTCS B OUHON (popMe, HO TAKIKE TPUMEHSFOTCS
U JMCTAHIHMOHHBbIE TEXHOJOTUN 00yYEHUSI.

JluCTaHIIMOHHOEe O0y4YeHHMe NPUMEHSETCA C LEJbI0 MHANBUAYAJIBHOTO O0y4YEHUS
yYalluXxcs, NPOIMYyCTUBIIMX 3aHATUSA MO OOJE€3HW, WIM JPYrdM IpPUYMHAM, a TaKXKe B
YCIIOBUSIX OTPaHUYUTEIbHBIX MEPOTIPUSATHIA.

JIUCTaHIMOHHOE OO0YYEHHE OCYIIECTBIISICTCS C NPUMEHEHUEM CEpPBUCOB CETH
WNurtepuer:
® 3JICKTPOHHAS 1TOYTA;
e Cucrema Moodle (MoaynbHas 00BEKTHO-OPHUEHTUPOBAHHAS TMHAMUYECKast
y4yeOHas cpefa);
e iatopma Zoom,;
e cepBuchl GOOgle: ToKyMeHTBI, MPEe3eHTAIINH, TaOIHIIBI, (HOPMBI, CANTHI;
® IpyTHUE MOUCKOBBIC, HHPOPMAIIMOHHBIE U MHTEPAKTHUBHBIC CEPBUCHI.

B mpouecce OOy4YeHHsI  HCIIOJIb3YETCs Takue GOpMBbI  3aHATHH KaK:
KOMOMHHUPOBAHHOE, MPAKTUYECKOE, Oece1a, OMbIThI, SKCIIEPUMEHTHI, IKCKYPCHH.
B nmaHHOll mporpamme oOTHaeTcs TPENNOYTEHHUE TakuM opmaMm, MeTojam
oOy4eHus1, KOTOpbIE:
® CTUMYJIUPYIOT OOYyYarolmMXcsi K TOCTOSTHHOMY TOIMOJHEHUIO 3HaHuM (Oecenpl,
BUKTOPHWHBI, OJTMMITHAIBI U T.]I.);
® CIIOCOOCTBYIOT PAa3BUTHUIO TBOPYECKOTO MBIIUIEHUS, METO/Abl, 00ECIEUUBAIOIINE
dbopMUpOBaHWE WHTEIJICKTYyalbHBIX YMEHUW: aHalIW3, CHUHTE3, CpaBHECHHE,
YCTaHOBJICHHE IPUYNHHO-CIICICTBEHHBIX CBS3EH, a TAK)Ke TPAAUIIMOHHBIE METO/IbI
— Oecena, HaOJIOACHMS, OIBIT, SKCIIEPUMEHT, MPaKTUYECKUE paboThI;
¢ 00ECIEYNBAIOT PAa3BUTHUE HCCJIEAOBATEILCKUX  HABBIKOB, YMEHHI;, OCHOB
MPOCKTHOTO MBINUICHUST OOydJaronmmxcst (MPOEKTHBIE padOThl, MNPOOIEMHBIN
MOIXO/T K M3yYCHUIO OT/ICIBHBIX SIBIICHUN).
Ha 3aHsaTHSIX MPUMEHSIOTCS 3/10pOBbecheperaoue TeXHOJIOTHH:
® YepEJOBAHUE  PA3JIMYHBIX  METOJOB  OOYYCHHWS:  CIIOBECHBINM,  HATJISIHBIM,
ayJIMOBU3YaIIbHBIN, MHIMBUIyaIbHAs, TPyNIoBas padoTa u Jip.;
e OpraHu3alys IEPEPHIBOB Uepe3 KaxK/ble 45 MUHYT C IPOBETPUBAHUEM KaOWHETA;
® IpoBeIeHNE (PU3KYITPTMHHYTOK.



Peosicum 3anamuii:

3aHATHS POBOJATCA 2 pa3a B HEACIIO MO 2 akaJeMHUYecKux yaca (2 3ansatus mno 40
MUHYT ¢ 10 MUHYTHBIM TIEPEPHIBOM).

Pexxum opraHu3zanuu 3aHATHN M0 JaHHON JOTOJHHUTEIBHOW 00111e00pa3oBaTeIbHOM
mporpaMMe OmpeaesIeTcsl KajleHAapHbIM y4eOHOM TpaKOM M COOTBETCTBYET HOpMaMm,
yTBepxkaeHHbIM «CanlluH K yCTpONCTBY, COJIEPKAHUIO U OpraHU3AIlMU PeKUMa pabOThI
0o0pa3oBaTeIbHBIX OpraHu3aluid JOMOJHUTENIbHOTO oOpa3oBanus jerei» (Canllun

2.4.43172 -14).

HEJIb U 3AJAYU TPOI'PAMMBbI

Hean nporpaMmmbl: @opMupoBaHUE y 00yUaIOMUXCS TITyOOKOTr0 M YCTOHYMBOTOMHTEPECa
K MHDPY BCIIECTB W XUMHUYCCKHUX IIPCBPAICHUH, MPHOOpPETCHHUE HEOOXOIMMBIX
IPAKTUYCCKUX, MCCIICOBATEIBCKUX YMCHHIH M HABBIKOB IS MPOBEACHUS JIA0OPATOPHBIX
paboT, 6e30macHOrO 0OpAIleHHS C BEIIeCTBaMHU B IIOBCETHEBHOM KU3HHU.

3amaum:

ObpaszosamenvHule:

o YIIIYOIsATh W PACHIMPSTh 3HAHUS OOyYaromMXCS IO HEOPTaHWUYECKOHW H
OpraHUYECKON XMMUU;

o chopMUpOBaTh YMEHHS HAOMIOJATh W OOBSICHATH XUMHUUYCCKHE SIBJIICHHS,
IIPOMCXOIAIINE B MPUPOJE, OBITY;

o pa3BUBaTh yMEHUS paboTaTh ¢ XUMHUYCCKUMHU ITPUOOpaMH, C BEIECTBaMH,
BBITIOJTHATh HECJIOXKHBIC XMMHUYECKHE OIBITHI, COOJIFOAATh MpaBUjIa TEXHUKHU
0e30MacHOCTH;

o pa3BUBATh MO3HABATEILHBIC HHTEPECHI U MHTEIUICKTYaIbHbIC CIIOCOOHOCTH

B IIpoHecCc IMIPOBCACHHUA XHUMHUUYCCKOI'O OJBKCIICPHUMCHTA, CaMOCTOATCIIBHOCTD
HpI/IO6pCTCHI/I$I 3HAHUA B COOTBETCTBHUHM C BO3HHUKAOIKUMHU XHU3HCHHBIMUA

MOTPEOHOCTSIMU;

o pacHMpaATh HHTEPEC K XUMHUHU, CIIOCOOCTBOBATH BHIOOPY YUaAITUMUCS ITyTEH
JATbHEUILIET0 TPOJOHKEHUSI XMMHYECKOTO WA  €CTECTBEHHO-HAYYHOIO
o0Opa3oBaHMs.

Paszsusarowue:

o dbopMHpOBaTH ClieUATBLHBIE YMEHHUS M HABBIKA PA0OTHl ¢ XMMUYECKUMU
BEIIIECTBAMH M MaTepHallaMi B OBITY M MCIOJIb30BaTh MOJYYCHHBIC 3HAHUS Ha
MPaKTHUKE;

o pa3BUBaTh  TBOPYECKHE CIOCOOHOCTH U YMEHHS  OOyYarommxcs

CaMOCTOSITENIbHO MPUOOPETATh U IPUMEHSATH 3HAHUS HA MPAKTHKE;

J Pa3BUBATh I03HABATENbHBIA HHTEPEC K OKPYIKAIOIIEMY MUDY;

. pa3BUBaTh AHAIMTHYECKUM CKJIaJla yMa, yMEHUE HaAOJI0aTh, CPaBHUBATH,
JienaTh BBIBOJIbI, 0000IIaTh MOJyYEeHHbBIE 3HAHUS.
Bocnumamenvhuie:

. BOCIIUTBIBATE  DKOJOTHYECKYIO TPAMOTHOCTh U XUMUYECKYIO KYJIbTYpy MPHU
00pallleHUH C BEUIECTBAMM;



CMOCOOCTBOBATH OPUEHTAITUH 00YUAIOIIUXCS HA BEIOOP XUMHKO- OMOJIOTUIECKOTO

npodus.

CopepxaHuie IporpaMMBbl

VYV4eOHBIN IIJIaH

Ne | HazBanmue pa3jena, TeMbl KounyecTBOo 4acos Dopmbl aTTecTalmu,
n/n BCEro | TeOpUsl | MPAKTHKA | KOHTPOJIsA
1. | Benenue 8 6 2 Oecena, TEMAaTHYECKOE
TECTUPOBAHUE, MPAKTHKYM
cobecenoBanue
Temaruueckoe
2. | Tema 1. Bona 8 4 4 TECTUPOBAHUE, TPAKTUKYM
Tema 2.YucThie BemecTsa | [IpakTuxym, pelieHne
3. | cMecH B JKM3HHU YEJIOBEKa 6 2 4 3a1a4
4. | Tema 3.IloBapenHass coiab H
caxap ) 3 2 IIPAKTUKYM
5. | Tema 4. Xumus nuum 20 3 17 IIPAKTUKYM
6. Tema 5. Conuku 8 6 2 Oecena, MPaKTHUKYM
7. | Tema 6.bymara 6 2 4 IIPAKTUKYM
8. | Tema 7. Xumus u 12 4 8 [IpakTukym, Oecena,
CTPOUTEIBCTBO pelleHrue  HeCTaHAApPTHBIX
3a1a4
9. | Tema 8. Xumus u aBToMOOMITL | 4 2 2 Oecena, MPaKTUKYM
10. | Tema 9. Xumus cTupaer, 10 2 8 [TpakTHKyM™, Oecena,
YHCTHT U yOupaer pelIeHue  HeCTaHAApTHBIX
3a1a4
11. | Tema 10. Xumus u 6 2 4 [TpakTukyMm, Oecena,
KOCMETHYECKHE CPE/ICTBA pellieHre  HeCTAHIAPTHBIX
3a1a4
12. | Tema 11. Xumus — xo34iika 12 5 7 Pemenune 3aga4, cosmaHue
JOMaIIHEN anTeYKH KPOCCBOPJIOB, IPAKTUKYM
13. | Tema 12. XuMus B METUITUHE 32 20 12 [TpakTukywm, Oecena,
pellieHre  HEeCTaHAAPTHBIX
3a1a4
14. | Tema 13. BeinosnHenue 7 2 5) 3ammra MIPOEKTOB,
IIPOCKTOB MPE3CHTALNS
Utoro: 144 63 81




Copep:xkanue y4eOHOr0 JiaHa NporpaMMsl
BBenenne (8 yacon)

Teopusa (6 4): OOumwme npaBwia padOTbl B XUMUYECKOH saboparopuu. TexHuka
Oe3omacHOCTH IpH pabOTEe B XUMHUUECKOM Taboparopuu. OkazaHue MepBOW TOMOIIHU TPH
HECUacTHbIX cray4dasx. IIpaBuna paboOThl € KUCIOTaMHU, IIEJI0YaMH, JETyYUMHU
BemiecTBaMu. HarpeBaTenbHble pUOOpHl W TpaBuia padOThl ¢ HUMH. XHUMHYECKas
nocyja oOmiero Ha3HaueHus. MbBIThE U CyIlIKa XUMHYECKOW mocynbl. Poib xumuu B
’KU3HU YeJIoBeKa U pa3BUTUHU yenoBedyecTBa. O030p BaXKHEMIIIMX KJIACCOB COCIMHEHUN,
UCIIOJIb3YEMBIX YEJIOBEKOM. XUMHUS ~-TBOPEHHE MTPUPOIBI U PYK YEIOBEKA. XUMHS BOKPYT
Hac. XUMUYECKHUE BEIIECTBA B MOBCEHEBHOM JKU3HU YEIOBEKA.

[IpakTtuka (24): 1. [Ipuemsl oOpalieHus ¢ HarpeBaTeIbHBIMU MTPUOOPaMU (CITUPTOBKA,
TUTUTKA, BOJIsIHAS OaHs) U XUMUYECKOM MOCY 01 00111eT0 Ha3HAYCHUSI.
2.CocrapiieHue TaOJNMI], OTPAXAIOMMX KIaCCU(DPUKAIMIO BEIIECTB, H3TOTOBJICHUE
ATUKETOK HEOPTraHWYECKUX BEIIECTB, COCTABIEHUE CITMCKA PEAKTUBOB, HECOBMECTUMBIX
JUISL XpaHEHUSL.

Tema 1. Boga (8 uacos)

Teopus (4 4): Bona B macitabe manetsl. KpyroBopot Bojibl. [Ipupoanast Boga u eé
Pa3HOBUHOCTH. XapaKTEPUCTHKA BOJ] IO COCTAaBY U CBOWCTBaM. MuUHepalbHbIE BOJIbI,
UX MECTOPOXKICHHMSI, COCTAB, 11eI€OHbIE CBOMCTBA, IPUMEHEHNE. 3anachl IPECHON BOJBI
Ha riaHere. [IpecHas Boja u ee 3amachl. DKOJI0THYECKUE MpoOIeMbl YUCTOM BoAbL. Bona
B OopraHusme yesjoBeka. Bojga B MenuuuHe u (papmakoaoruv. AHOMaIuu (PU3HUYECKUX
cBolicTB. PacTBopstomias cnocoOHOCTh BOJbI. [IpoGiaemMbl muTheBoM BOJbI. [IpocMmoTp
dparmenta pubma BBC «Taiina »kuBoi BOIBD».

[pakTuka (4 49): 1. AHaIU3 BOJIbI U3 IPUPOTHBIX HCTOYHUKOB.

2. PactBopsironiee aeiictBue Bojbl. [IpuroToBaeHNEe pacTBOPOB.

3. Ounctka Bojibl. OmnpeesieHne )KeCTKOCTH BOJIBI M €€ YCTpaHCHHE.
5. MHoro 511 BOJibI B OBOIIIAX U (PpyKTax?

Tema 2. UncThble BelecTBa U CMeCH B JKH3HH YesioBeka (6 4acoB)

Teopus (2 v):

Uucteie BemecTa JuctummpoBanHas Boja, Kucnopoa. Cepedpo, Bogopon, Ceunen u
np. Uctunnbie pactBopel. CMecu Mopckaa Boga. I'panut. Crans. PacTtBop Xxmopuaa
HaTpus i uHbeKkuil. YyryH. Bo3ayx. bazansT. CTekno. OMyJbCUs «Maciao B BOJEY.
PazHoBHIHOCTH cMecei, 00J1aCTH UX UCIIOJIb30BAHUS B IOBCEIHEBHON KU3HU YEIOBEKA.
[I'omorennsie u rereporeHubie cMecu. Cmecu B dapmakonoruu. [IpumMepsr KUAKUX,
TBEPIBIX W Ta3000pa3HbIX cMmeceil. OMHOPOIHBIE M HEOIHOPOJHBIE CMECH B OBITY.
CaotictBa cmeceil. Pa3nenenue cMmeceil. BeijieneHnne BemmecTs u3 HEOJHOPOHOM CMeCH,
00pa3oBaHHON PACTBOPUMBIMU M HEPACTBOPUMBIMH B BOJIE BemecTBaMu. OTCTanBaHHE:
Brinenenue BemecTB U3 HEOHOPOIHOM cMecH, 00pa30BaHHOW HEPACTBOPHUMBIMU B BOJIE
BEIIECTBAMU C PA3JIMYHOM IJIOTHOCTHIO. B jpenurensHOM BOpOHKE. JIMCTHILISAIMS,
BhITIApUBAHUE, IEHTPUPYTUpPOBAHUE, XpomaTorpadus, KPUCTAILIM3AlUS W BO3TOHKA.
[leperonka wiaM AUCTWILIISILMSA - CHOCOO pa3leieHusi, OCHOBAHHBIA Ha PA3IUYUU B
TEMIIEpATypax KUIIEHUS JPYT B Ipyre KOMIOOHEHTOB. [Iprem pasaeneHus oIHOPOAHBIX
CMECEU IIyTEM HCHApEHUA JIETYYUX XKUAKOCTEHM C MOCIEIYIOUIEW KOHIAEHCAUMEH KX
napoB. [[puMep: monyyeHne TUCTUILIMPOBAHHON




BO/bI. Perienue 3a7au Ha HAXOXKIEHNE MaCCOBOM M 0OBEMHOMN JJOJTM KOMIIOHEHTA
CMECH.

[Mpaktuka (4 9): 1. M3roroBiieHre NpOCTEHIINX (QUIBTPOB M3 MOJPYYHBIX CPEICTB.
Paznienienne HEOTHOPOAHBIX CMECEM.

2. OuncTKa METHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX PUMECEH.

Tema 3. [loBapeHHasi coJib u caxap (54acoB)

Teopus (3 4): Ponp moBapeHHOI colu B 0OOMEHE BEIIECTB YEJIOBEKA U KMBOTHBIX.
ConeBoil OamaHc B opraHu3me uenoBeka. [lpuMeHeHue xJyopuaa HaTpus B
XO3SIICTBEHHOM JAesITeNnbHOCTH YenoBeka. Korna conp — 5. 310ynoTpeOiaeHne Cobo.
Hcnonp30BaHne XJIOpHUa HATPUS B XMMUYECKOW MPOMBINUIEHHOCTH. Mcnonp3oBanue
XJIOpUAa HaTpus B nuile, MeauuuHe. [IpousBoncTtBo nmoBapeHHoil conmu. Caxap U ero
cBoiicTBa. [losie3nbie n BpegHble yepThl caxapa. HeoObIYHOE MpUMEHEHUE caxapa.

[IpakTtuka (24): 1. CBoiicTBa pacTBOPOB MOBAPEHHOM COMU
2. l'oput 5u caxap?

Tema 4. Xumust mumm (20 yacos)

Teopus (34): M3 yero coctouT numa. XUMUYECKUN COCTAB MPOAYKTOB MUTAHUA.
OCHOBHBIE KOMITIOHEHTBI TUIIHU: XUPbI, OCIKU, YIIIEBOJbl, BATAMUHBI, COJIA. XUMHS
MPOJIYKTOB PACTUTEIBHOTO U JKUBOTHOTO MPOUCXO0XKIeHU. DU3nosiorus nuiieBapeHms.
[IponyKThl OBICTPOrO MPUTOTOBJIEHHS U OCOOEHHOCTH MX Mpou3BojcTBA. IIponeccsl,
MPOUCXOSIINE NP BapKe, TyLICHUH U *)apeHuu nuuiy. Kak caenarb exy He TOJBKO
BKYCHOM, HO M moje3Hoi? J[0o0aBkM B HpPOAYKTHl NMUTaHUS. XUMHUYECKHUE PEaKIUU
BHYTPU Hac. XMMHUYECKHE IMPOLIECCHI, MPOUCXOAIINE MIPU XPAHEHUU U mepepadoTke
CEJIbCKOXO3SIMCTBEHHOIO ChIphsi. KOHCEpBaHTBI U aHTHOKHUCIUTENH, UX poJib. CIOCOObI
XMMHUYECKOTO aHaJd3a COCTaBa BEIIECTB B mNpoAykrax mnuranus. ConepxkaHue
BUTaMHHOB U MUHEPAJIbHBIX BELIECTB B MUUIEBBIX TPOIYKTaX.

[paxTuka (174):
1.Omnpenenenne kadecrBa mMena.  IIpoBepka Mena Ha HalMyue Kpaxmania, Mena,
caxapo3sbl.

Onpenenenne BurtamuHoB A, C, E B pacTUTEIIBHOM Macie.

OmnpeneneHre HUTPATOB B IPOIYKTaXx.

AHanu3 NpoxJIaUTENIbHBIX HAITUTKOB.

Onpenenenne coaepKaHusl ) KUPOB B CEMEHAX PACTEHUIA.

KadecTBeHHBIE peaKIM1 HAa IPUCYTCTBUE YIIIEBOIOB.

XUMHUYECKHUE OTBITHI C )KEBATEILHOU PE3UHKOM.

Omnpenenenue copepxkaHusi MOBAPEHHON COM B MPOAYKTaX MUTaHUA (Macjo, ChIpHI,
COJIEHBIE TBOPOKHBIC U3/IETIHS).

Tema 5. Cnimukm (8 yacoB)

[Ipaktuka (64): [Tupodopsl. Uctopus uzobperenus cnuuek. Crnumuku [lancens u
VYokepa. Crinuku Copua. Crimuku Upunn. [IBenckue cnimuku Jlynactpema. Kpacuslii u
oenbiit pocdop. OKUCIUTENTHHO - BOCCTAHOBUTENIbHBIE MPOIECCHI, MPOTEKAIOIINE MPH
3aKUraHud  cnuykd. OCHOBHbIE BHJIBI  COBPEMEHHBIX cruyek. JlepeBsiHHbIC
(M3roTOBIEHHBIE M3 MATKUX MOPOJ JAEpEBAa - OCHHBI, JIUIBI, TOIMOJSA, aMEPUKAHCKOM
0enoif COCHBI U T. I.), KAPTOHHBIE U BOCKOBBIE (IapaUHOBBIE - M3TOTOBIICHHBIE U3
XJIOM4aToOyMa)KHOTO JKT'yTa, MponuTaHHOro mnapadunom). Ilo meromy 3axuranus -
TEPOUYHBIE (3AKUTAIOUIMECS MPU TPEHUU O CIEHHAIBHYIO MOBEPXHOCTb - TEPKY) U
OecTépounble (3RKUTAONIIMECS TMPU TPEHUU O JIOOYI0 TOBEPXHOCTH). CrnmuedHoe
nmpou3BoAcTBO B Poccun. CtpoeHue, coctaB U M3roToBieHue cnuyek. CrennanbHble
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crinuku. IlITopmMoBbie (OXOTHUYBM) - TOPSIIHE HA BETPY, B CHIPOCTH M TMOJ JOKIEM.
Tepmuueckue - pa3BUBAIOININE MPU TOPEHUU 00JIE€ BBICOKYIO TEMIEpaTypy U Aarolliue
MpU CTOpPAHUU TOJIOBKM OOJjblee KoJudecTBO Teruia. CHUrHalibHbIE - AAlOlIUe MpH
TrOpeHnH BEeTHOE miams. DoTorpaduieckue - Jare MTHOBEHHYO SIPKYIO BCIBIIIKY,
ucrnosb3yemyro npu (ororpadupoBanuu. CurapHple - COUYKH YBEIHMUYCHHOTO pa3Mepa
st 0osiee MPOJIOJDKUTENTLHOTO TOPEHHsSl MpPU PacKypUBaHUU cHUTapbl. TpyOouHbIe-
CIMYKM YBEJIMYEHHOrO pa3Mmepa s Oojiee MNPOJOJDKUTEIBHOTO TOPEHHUS TIpH
pacKypuBaHUU KypuUTeNIbHON TpyOku. KamuHHBIE - OY€Hb NJIMHHBIE CIHUYKH, YTOOBI
3aKUraTh KamMUHBL. ['a30Bble - MEHBIIEW NJIUHBI, YeM KaMUHHBIE, YTOOBI 3a)KUTaTh
ra3oBble ropeniku. JlekopaTuBHbIe (MOJapOYHbIC, KOJUIEKIMOHHBIE) - OTPaHUYCHHbIC
BBIITYCKM KOpPOOKOB (MHOT/Ia HaOOpamH, YJIOKEHHBIMH B JEKOPATUBHYIO KOPOOKY).
[IpakTuka (24): 1.M3ydyeHune cBOMCTB pa3IMUHBIX BUAOB CIUYEK (OBITOBBIX, OXOTHUYbUX,
TEPMUYECKUX, CHTHATLHBIX, KAMHUHHBIX, (OTOTpaPUIecKuX).

Tema 6. Bymara (6 yacoB)

Teopus (24): OT mepraMeHTa M IICJKOBBIX KHUT 10 Hamwmx aHeu. llemmronosa.
Cesizyrolue: KaoJMH, KapOOHAT KajblUs, MUTMEHTHI. XJIOMYaTOOyMaKHbIE TKaHH.
Buael OyMaru 1 ux mpakTHUE€CKOE UCIOJIb30BaHue. TeXHOIO0rus MPOU3BOICTBA OyMaru.
Crpyktypa Oymard 1OJ  MHKPOCKONIOM BO  (DJIyOpECIIEHTHOM  CBEUCHHH.
[TonydaOpukarel a1 mpous3BOACTBA OyMaru: JApeBECHass Macca WIA LEJUII0NI03a;
LEJUTI0JI03a OJAHOJIETHUX PACTEHHUU (COJIOMBI, TPOCTHUILIBI, KOHOIUIM, pUCa U JIPYTHX);
MOJIYLIEJUTI0NIO3d; MAaKyJaTypa; TpsSOu4Has I[ojdymacca; Uil CHEUUAJIbHBIX BHJIOB
Oymaru: acOecT, mepCTh U JAPyrue TEKCTWIbHbIE BOJOKHA. [IpousBoacTBO Oymaru:
IPUTOTOBJICHHE OYMa)KHOM Macchl (pa3MoJl U CMEIIEHHUE KOMIIOHEHTOB, MpPOKIIEHKa,
HATIOJIHEHHE M OKpacka OyMakHOW Macchl); BbIpabOTkKa OyMa)XHOM Macchl Ha
OymarojenareabHOM MaiivHe (pa3daBieHHe BOJIONW M OYMCTKA MACChl OT 3arps3HEHU,
OTJIMB, IPECCOBAHUE U CYIIKA, a TAKXKE MEPBUYHAS OTJIEJIKA); OKOHYATEIbHAs OTAEIIKA
(KamaHIUpOBaHKE, PE3Ka); COPTUPOBKA U YITAKOBKA.

[pakTuka (4 4): 1. M3y4yeHne CBOMCTB pa3IMuHbIX BUIOB OyMaru.

2. Ilomydenue Gymarm.
Tema 7. Xumusi 1 cTpouTeabcTBO (12 yacoB)

Teopus (4 4): CtpoutensHbie pactBopbl. M3Bects. Men. Ilecok. beron. LlemeHT.
Uctopus crexna. Kupnuuu. ®apdop u dasiae. J[peBecrHa — yHUKIbHBIN CTPOUTETHHBIM
Marepual. Jlakokpacounsie Matepuaibl. CBoMCTBa 0yM(bI, MACISIHBIX KPACOK, IMaJeH,
pactBoputenied. [loHsTue 00 3KOIOrHYECKH YUCThIX MaTepuanax. Kepamuueckas mneHa.
3unaput. Kampimur. Conomur. I'pytoOmnoku. CuildKaTbl METANIOB M BSDKYLIUE
Marepuasibl. Kopposusi cTpouTenbHbIX MarepuanoB. [loiMmepsl B CTPOUTENBCTBE.
XUMHUYECKHE CBOWCTBA CTPOUTENBHBIX MATEPUAIIOB XHUMHUYECKAss CTOMKOCTb — 3TO
CBOMCTBO ITOKa3bIBA€T, HACKOJIBKO MATEpUal YCTOMYMB K BO3JIECUCTBHUIO JPYTHX
BEILIECTB: KHUCJIOT, IEJI0YEH, colel U ra3oB. Koppo3noHHasi yCTOMYHUBOCTh — CBOMCTBO
Marepualia IPOTUBOCTOSTh BO3JCUCTBUSIM OKpyKarollen cpeapl. Yaile BCEro 3To
OTHOCUTCSA K CIOCOOHOCTH HE MPOIyCKaTh Biary. PacTBOpMMOCTH — CBOWCTBO, INpHU
KOTOPOM MaTepuajl MMEET CIIOCOOHOCTh PACTBOPSATHCS B PA3IMUHBIX IKUIKOCTSIX.
AJre3usi — CBOMCTBO, KOTOPOE XapaKTEPU3YeT CIIOCOOHOCTh COCIMHSATHCS C JPYTUMHU
MaTepuajiaMi M MOBEPXHOCTAMH. Kpucramnmzamus — XapaKTEepUCTHKA, NPH KOTOPOU
MaTepHrall MOKET B COCTOSTHUM Tapa,pacTBOpa WK paciuiaBa 00pa30BbIBaTh KPUCTAILIBIL.
Bunpel 3arpsizHenuil (mblieBbie,




paananroHHbIe, OMOJOTHYECKHE, IIIyMOBbIE), 3HAYEHHUE )KUBBIX OPTraHU3MOB B JIOMax U
KBapTUpPaX.

IIpaktuka (84): 1. OmnpeneneHne OTHOCUTEIBHOM 3albUIEHHOCTH BO3AyXa B
MTOMEILICHUY.

2. Pemienue 3a/1a4 ¢ 9KOJIOTHYECKUM CO/ICPIKaHUEM.
Tema 8. Xumust u aBTOMOOMIb (4 yaca)

Teopus (24): MaTtepuabl, KOTOPBIE UCIIOIB3YIOTCA ISl U3TOTOBJICHUSI aBTOMOOUIICH.
3anpaBoyHbIE KUIAKOCTH (TOIUIMBO, Maciia, CMa3KH, OXJIAXKIAIOUIUE KUJIKOCTH ), PE3UHbI
- IIMHBl U PE3MHOTEXHUYECKHE W3JENHS; IJIACTMACCHI; OTAEIOYHOAEKOPATHBHBIC
Marepuanbl (OOMBKA, JAKHM M KPACKH, AaHTHKOPPO3WOHHBIE MOKPBITHS U T. I1.); KIIEH,
TEPMETHKHU. DJIEKTPOJIIUT — 3TO YTO-TO 3HAKOMOE. BEeH3MH, KEPOCUH U JIPYyTrue «- WHBI
XHUMHUYECKHE MPOIIECChI, TPOUCXOIAIINE MPU IKCILTyaTallMd aBTOMOOWIIS. DKOJIOTHS U
aBTOMOOUIIb.

[IpakTtuka (24): 1. beH3uH U KepoCuH Kak pacTBOpUTENU. ONbBITH O 03HAKOMIJICHHUIO
C PacTBOPSIONINM JCHCTBUEM HEPTEHPOIYKTOB, KaK U MPEAbIIYIINMA, JI0XO BUIHBI C
JNEMOHCTPAlMOHHOTO CTOJIA, II03TOMY MX JIy4llle BCEro CTaBUTh B KayecTBE
nabopatopHoi paboThl. a) B mpobupku ¢ O6H3MHOM, KEPOCHHOM U BOJIOM HAJIMBAIOT 11O
0,5 MJ1 pacTUTENBHOrO Maciia U B30anThIBatOT. Macio pacTBOpPSAETCS B YIJIEBOJIOPOJAX.
OTMeUaroT JIy4llyl0 pacTBOPUMOCTh B OeH3uHe. 0) B HeOomnblue CTakaHYMKUA WU
(dappopoBbIe YAIIKK C TEMHU K€ KUAKOCTSIMHU IMOMEIIAIOT KYCOUYKH TKaHU C MSATHAMU
KHAPA U MEPEMEIINBAIOT UX CTEKIIHHOM manoukor 2-3 MuH. [lociie BBICBIXaHHS TKaHH,
MOMEIICHHbIE B OEH3MH U KEPOCHH, OKA3bIBAIOTCSI OUYMIIEHHBIMH OT 5KHpA.

2. TopeHue BBICIIUX YTIEBOAOPOAOB. a) CMadMBarOT MOJOCKUA (UIBTPOBATBHOMN
Oymaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOKUTAIOT UX. BemiecTBa ropsAt cBeTAummcs
IUIaMeHeM. Briciue yriieBogopo/sl Ipu ropeHuH 00pa3yroT konoth. 0) Ha xene3nbie
TUTACTUHKK WK (GapPopoBbIe KPHIINIKKA HATUBAIOT IO HECKOJbKY Kameidb OeH3MHA,
KEpPOCHHA U CMa304HOT0 Maciia Wi Ma3zyTa 1 nojxuratoT. HabmronaroT To ke siBIeHHe.
OOpamaoT BHUMaHUE Ha JIETKYIO BOCIUIAMEHSEMOCTh OCH3WHA M Ha CPaBHUTEIHHO
TPYJIHYIO CTOPAaeMOCTh Ma3yTa. B) B kene3nyro wim GpappopoByro J0KEUKY TOMEIIAIOT
HEOOJNBIION KycOoueKk mapaduHa W HArpeBarT ero B IameHu ropenku. [lapadun
MJIABUTCS, @ 3aTE€M TOPUT, 00pa3ys KONOTb.

3. Ouncrtka OeH3MHA M KEpOCHHA. BEeH3WH M KEepOCHH MOCHE 3aBOJACKOW MEepPEeroHKH
colepKaT MpUMECH HAPTEHOBBIX KHUCJIOT M JAPYIHX BEIIECTB, OCIIOKHSIOIIUX HX
npuMeHeHue. HeouuieHHblii KepoCcuH, Hampumep, IJI0X0 MOAHUMAETCS MO (DUTUITIO
JaMmIbl, ¢1abo TOpuT U ObICTpo 0Opa3yer Harap. HeouwineHHbIE TPOAYKTHI MOXKHO
y3HaTh MO TPSI3HOMY BUIY U Majod Npo3payHOCTH. OYUCTKY MPOU3BOIAT OOBIUHO,
oOpabatbiBasi HEPTENPOAYKThI CIIepBa KOHIICHTPUPOBAHHOM KHUCJIOTOM, a 3aTeM
nienoubto. HamuBaroT B O0NbIIyIO JEIUTENbHYI0 BOPOHKY 15—20 M HEOUYHMIIEHHOTO
KepOCHMHA W TPUOABISIIOT 2-3 MJI KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHL. BOpoHKY
3aKpbIBAIOT MPOOKOM M cMeCh BCTpsiXuMBatoT 0kosio 10 muH. [Ipu 3TOM BOpOHKY Aepxkar
MpOOKOW BHHU3 M BPEMSI OT BPEMEHH OTKPBIBAIOT KPaH, YTOOBI BBHIITYCTUTh BBEPX MaphI
JeTy4yux BemiecTB. [locie 3Toro cmecu JaroT paccliOUThCs, Ha YTO TaKKe MOTpedyeTcs
MuHyT 10 wim naxke OoJble, U MEJICHHO CITyCKAIOT HIKHUN CJIIOW KHUCIIOTO TYApOHA.
OcraBiuiics B BOPOHKE KEPOCHUH IMPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOJIOM B
TeueHue 1—2 wmuH. BoaHbI cioM chyckarooT, a KepocuH mpombiBaroT 5— 10-
IPOLIEHTHBIM pacTBOpoM Iieyoun. [locie cinvBaHuUs MIETOYHOTO CIOSI OTMBIBAIOT OT
KEpOCHHA BOJIOM OCTATKH Iesiouu (nmpoda dheHondrarienHom). Y 0exaa0Tcs B TOM, YTO




OYMIIEHHBIN KEPOCUH OKa3bIBACTCS 00JIee MPO3PAYHBIM, JIYUIIIe TOPUT U UMEET APYTrOn
3amax. Ha mmctkm ¢QumbTpoBanpHOM OyMarn MOMENIAlOT Kaluldi HCXOJHOTO U
OUYMIIIEHHOTO KepocruHa. OUYUIIEHHBIN KEPOCHUH UCTIAPSAETCS MOJHOCThIO, HEOUUIICHHBII
OCTaBIISIET MOCE ce0sl MATHO PUMECEH.

Tema 9. Xumus crupaer, YucTuT U youpaet (10uacon)

Teopusa (24): Msputa. CoctaB, cTpoeHue, noigydeHue. CHHTETHUYECKHE MOIOIINE
CpeACTBa U MOBEPXHOCTHO - aKTUBHbIE BemlecTBa. OcHOBHbIE KOMIOHEHTH CMC:
MOBEpXHOCTHO-akTUBHBIE BemiectBa (IIAB); BcmomMorarenbHble BEIIECTBA: IIEIOYHbBIC
COJIU - KapOOHAT W CUJIMKAT HATPHsl, HEUTpalbHbIE COMU - cynbdar u docdar HATpUs;
KapOOKCUMETHIIIECIUTION03a, MOJUBUHWINHUPPOIUIOH, XUMHUYECKUE OTOEIMBATENN
(mepconn); xuMuueckue oTOenuBaTenu  (MEPEKUCh  BOJOpoaa);  (puznueckue
(onrtryeckue) oTOenuBaTeau - (DIyOPECHUPYIONINE COCIUHEHUS; aJCOPOLIMOHHBIC
Kpacutenu (yJIbTpamMapuH, WHIUTO, CUHTETUYECKHUE OpPTraHWYECKUE IUTMEHTHI);
610/100aBKHU - (hepMEHTHI (JIUMa3bl, IPOTEa3bl U Ap.); OTAYIIKHA;, aHTUCTaTUKU.CpeacTBa
OBITOBOM XUMHUHU - XMMHYECKHE CPEJCTBA MO YXOAYy 3a COOCTBEHHOCTBIO: OJICIKIIOMN,
noMeunieHusiMu,  apromoomnsamu. K cpeactBam  OBITOBOM — XMMHUM  OTHOCST
ne3uH(UIMPYIONINE CPEACTBA, PENEIUICHTHI U Ip. cpeAcTBa. CpeacTtBa ObITOBON XUMHH,
MIPUMEHSIEMBIE J1JIs BRIBEJICHUS TISITEH.

[Ipaktuka (84):1. Onpenenenue pH - cpeasl B MbUTaX U MIAMITYHSX.

2. [IpuroroBieHue Mbljla U3 CBEYKU U CTUPATBHOU COJIBI.

3. BriBenenwne nisaten ¢ Tkaau. Mputa. CocTaB, CTpoeHHE, TIOTyUYEHHE.
4. CpaBHEHHE CBOMCTB MbLJIa CO CBOMCTBAMU CTUPATIBHBIX TTOPOIIIKOB.
Tema 10. Xumusi 1 KocMeTHYeCKHe cpencTBa (6 yacoB)

Teopusda(24): Kocmetnueckue moronue cpencrsa. Kpemel. [leHomoromume cpeacrna.
OmnosackuBatenyd U KOHAUIMOHEPHI. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX, TaK U
CTAPUHHBIX CPEJICTB TMTUEHBI; TPAMOTHBINM BHIOOP CPEJICTB TUTUEHBI; TI0JIE3HBIE COBETHI 110
YXOJy 3a KO>Kei, BOJIOcaMH U MOJ0CThio pTa. COCTaB U CBOMCTBA HEKOTOPBIX MPEMapaToOB
TUTUEHUYECKOM, TIe4eOHOM U JEKOPATUBHONM KOCMETHUKH, TPAMOTHOE UX UCIOJIb30BaHUE.
XUMHUYECKHE MPOLIECCHI, JIEKAIIUE B OCHOBE YX0/Ia 3a BOJIOCAMM, UX 3aBUBKH, YKIIAJIKH,
OKpacKH; MIPaBUWIbHBINA yXO/I 3@ BOJIOCAMH, TPAMOTHOE UCIIOIb30BaHUE MTPENAPATOB JJIsl
OKpPaCKH U YKJIAJKH BOJIOC, ODUEHTUPOBAHUE B MX MHOT000pa3uu. J{e30/10paHThl U
030HOBBIN «IIUT» TUTAHETHI. JlyIIHCThIe BelecTBa B approMeprn, KOCMETHKH, MOFOIITIX
cpenctax. Ddupnsie macia. Cocras. Cinoxubie 3¢upsl. CocTaB, CTpOCHHE, MOTyUYEHUE.

IIpaktuka(4y4): 1. U3yueHune cocraBa 1€eKOPATUBHON KOCMETHKH MO 3TUKETKAM.
2. Onpenenenne PH - cpenpl B MbIIaX U MIAMITYHSIX.
3. U3Bnedenue a3(upHBIX Maces U3 pacTUTENLHOTO MaTtepuaia. [lepeunas msta, e1oBoe
Macio.
4. Tlomy4deHue CIOKHBIX Y(HUPOB U3 OPTAHUUECKUX COSTUHEHUN. DTUIMETaHAT (3amax
poma). M3o0yTriaTanat (GpyKTOBBIN 3amax).
Tema 11. Xumus — xo3siika nomamHe anreuku (12yacon)

Teopus (54): JIekapcTBeHHbIE penapaThl, KX BUIbI U Ha3HaueHHue. Kaxioe nekapcTBo
— XMMHMYECKUM peakTuB. MHororpanueii moxn. Ilouemy Hox Hamo aeparb B IUIOTHO
3aKyTOPEHHOM CKIISTHKE. «3eJIEHKA WU PacTBOP OpWITMAHTOBOTO 3esi€HOr0. HeoObhrunbIe
CBOMCTBa OOBIYHOW 3€NEHKU. AKTHBHPOBAHHBIM yroib. JlekapcTBa OT MPOCTYABL.
Butamunsl CaMojienbHbIe JieKapcTBa. ACMUPUH WK aAllETWICAIUIIUIOBAs KUCIOTA U €ro
cBoiicTBa. UTo mose3Hee: acnupuH Win yrcapul, Hypoden wim udynpoden? Ilepekucn




Bojopona u ruaponepur. CBoiicTBa mnepekucu Bopopoja. IlepmaHranat kauws,
MapraHIOBOKHCIIBIM KaJHii, OH ke — «MapraHiioBKay. HeoObuHbIE CBOMICTBA MapTaHIIOBKH.
Kakyro onmacHOCT MOXET NMPEACTaBISAT, MapraHiuoBka. Hy:XHa nu B TOMalIHel anTtedke
6opnast kucnota. Crapble JIeKapcTBa, Kak ¢ HUMHU MOCTYNUTh. Bompock! k cemunapam: 1.
[lepmanranar kanua. Mcrtopuss oTkpbiTus. Pusnueckue cBoicTBa. OKHUCIUTEIbHBIE
coictBa. lIpaBuna xpaHeHuss nepmanaraHara Kaumsd. 2. I[IpuMeHeHume pacTBOpa
IepMaHraHata Kajaus B ObITy, B MeAMLIMHE. Mepbl MEpBOl MOMOILIM IPHU OTPaBICHUU
KOHIICHTPUPOBAaHHBIM pacTBOPOM IepMaHraHata kKanus. 3. PacTBop OpHIMAaHTOBOTO
3eneHoro. llepokcun Bomopoma, wucropus oTkpeiTHs. Ileprupposs.  Pusnueckue,
XUMUYECKHME CBOWCTBA. [IprMeHeHMe B MeEIULMHE: KPOBOOCTAaHABIMBAKOIIECE W
Ne3UH(ULUPYIOLIEE CPEACTBO.

[MpakTuka (7 9): 1. [Toydyenne fiogodopma.
2. JlelicTBHE KUCIIOT Ha OpUILTHAHTOBBIN 3€JICHBIN.
3. lllenouHoe pacuienyieHue JIeBOMULIETUHA.
4. KauecTBeHHas peaklus Ha IEPOKCU]] BOJOPOIa.
5. Onpenenenrie BATAMUHOB B MpenapaTax MoJIMBUTAMUHOB.
Tema 12. Xumusi B mequnuHe (32 yaca)

Teopusa (204): IlepBbie marm xumuu B meaunuHe. [lonarue o dapmakonoruu,
MaTpOXUMUH, XUMHOTepanuu. [lapanensC — OCHOBONOJIOKHUK MEIWLIMHCKOW XWUMHH.

Knapnuit T'anmen — dapmaxonor. II. Dpamx — OCHOBOIOJOXHUK XUMHOTEpAIUu.
[Ipodeccuu: xummk, OMOXUMUK, (papMaiieBT, JaOOPaHT.
JlexapcTBEeHHbIE BEIIECTBA. Knaccudukanuu JIEKapCTBEHHBIX BEIIECTB:

dapmakonoruueckas, xumudeckas. CpIpb€ A MOJYyYEHUS  HEOPraHUYECKHX,
OpraHUYECKUX JIEKapCTBEHHBIX BeniecTB. DOpMBI JIEKapCTBEHHBIX MPENapaToB: TaOJIETKH,
Jpa)xe, CB€YM, SMYJIbCUH, CYCIICH3UH, HACTOMKH U .

[paktuka(124): 1. O3HakomiieHne ¢ popMaMu JIEKaPCTBEHHBIX MPETapaToB.
2. 3HAaKOMCTBO C 00pa3IiamMu JIEKAPCTBECHHBIX CPEZCTB M OTBITHI C HUMH.
3. DKCKypCHs B MEJIITYHKT.
Campie TpoCThIE U3 JIEKAPCTB
[Tepmanranar kamusg. Hctopuss otkpeiTud. ®Pusnueckue cBOUCTBA. OKUCIUTEIBHBIC
cBoiicTBa. [I[puMeHeHne pacTBOpOB MepMaHraHaTta kainusi B ObITy, B Menuuune. [IpaBuna
XpaHeHusl. Mepbl TepBOM MOMOIIM NPU OTPABICHUM KOHIIEHTPUPOBAHHBIM PACTBOPOM
MepMaHraHara KaJusl.
[Tepokcun Bomopona, wuctopusi OTKpbITUs. I[leprugpons. PuU3MUECKHUE, XUMUYECKHE
cBoiicTBa. IlpuMeHeHre B MeIUIIMHE: KPOBOOCTAHABIMBAIOIIEE U J€3MHPULMPYIOIIEEe
CPEACTBO.
Won: uctopust OTKpBITHS, CTPOCHUE, (PU3NYECKUE U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE.
bopnast xucnora, OOpHBI CHOUPT, AHTUCENTHYECKAs AKTUBHOCTh. DU3NOIOTHYECCKUIN
pacTBop.
JIsmuc. Hamateipasiii ciupt. ['excaruapar xjopuaa Kaibius. [entaruapar cynbdata
IIUHKA.
AKTUBHPOBAHHBIN yTOJIb.
[TpakTuka 1. IIpurotoBiaeHue pacTBOpa XJIOpHUAA KalIbIUs C 3aJTAHHOW MacCOBOM JIOJIEH.
2. «Kugxkuit xameneon». PaznoxxkeHue nepokcuaa Bojgopoaa. H202 — okucnurens,
BoccTaHoBuTenb. PacTtBopenme uoma B Boae, B cnupre. Pacno3HaBaHue HOAHMIOB.
OO6eciBeunBaHre pacTBOpPA MepMaHTraHaTa Kajius akTUBUPOBAHHBIM YTJIEM.




Anosuteie BemectBa SAnpl. Knaccudukaius smOBUTHIX BEMIECTB. YTapHBIA Tas3:
npu3Haku orpabiieHusi. OkazaHue nepBoil momomiud. PTyTs. TOKCMYHOCTH MapoB PTYTH.
Conu pTyTH: KOJIOMENb, CyJieMa, NpPUMEHEHHEe B MeauuuHe. Mplbsik. CBUHEL.
Coenunenusi xpoma. TOKCHYHOCTh OpraHMYecKUX pactBoputenei. [lpaBuna XxpaHeHus
A710B B ObITY. MephI IepBOii MOMOIIY MPU OTPABICHUU.

Xumuga ©u MeauluHa. buoreHHele »aeMEeHThl U UX coeauHeHus OOmmit  0030p
OMOJIOTUYECKON POJHM 3JIEMEHTOB-OpraHoreHoB Yriepoa. Bomopon. Kucmopoa. Asor.
Cepa. docthop. bumomornueckas posib HEKOTOPHIX HEMETAJUIOB, HE OTHOCSIIMXCS K
opranoresaM ®top. Xmop. Bpom. Mox. Kpemunii. Cenen. Bronorndeckd BakHbIC
HEOpraHn4yeckue coeaquHenus HemetawioB. Kuciopoa. O3oH. Bona. MuHepanbHble BOJBI.
Ilepokcun Bomopona. depMEHTAaTUBHBIE CPEACTBA 3alllUThl opraHu3ma. CepoBOIOPO.
Ammuak. [uxn wmoueBuHOOOpazoBaHusi. MoHookcua a3ota. HwuTpartbsl, HUTPUTHI.
VYrinekucnsli  ra3.  MoHookcua — yriepona.  bydepHble  cuctembl  OpraHusMa.
['unpokapbonatHas Oydepnas cucrema. PocdartHas OydepHas cuctema. MexaHU3M
OydepHoro neicTBus cucTeMbl. B3auMOCBSI3b KpyroBOPOTOB OHOTEHHBIX 3JIEMEHTOB.
buoneoprannueckas xumMus u MeauuMHa HeopraHmdeckyro OHOXUMHIO MOXHO
paccMaTpuBaTh KAaK NPWIOKEHHE MPUHIMIOB KOOPJIWHAIMOHHOM XMMHH METAJUIOB K
OuonoruueckuM mnpobdiemam. MeTaiisl B opranu3me uesiaoBeka buonoruueckas posib
«MeTaJIOB XU3HW» O01muii 0630p ponu s-meramuioB. Harpuii. Kanuit. Marauii. Kansuuit.
JlaHHBIE METAJIBI PACCMATPUBAIOTCS COTJIACHO TUIAHA:

1. Coneprxanue B 3eMHOU Kope. BaxkHelue npupo/IHbIe COeAMHEHNUS.

2. Conepxanue U (GOpMbI CYIIECTBOBAHHUS B JKUBBIX opraHu3Max. buosjoruueckast posisb.
3. [IpumeHneHue MeTasia u ero COEAUHEHUI B MEIULIMHE.

4. TOKCMYHOCTBH METAJIJIa ¥ €0 COSTUHEHHIA. )

OOmmit  0030op pomu d-meramioB. JKemezo. Mapraner. KobGansr. Menp. 1IuHK.
Monu0OnaeH.

JlaHHBIE METAJUTBI PACCMATPUBAOTCS COTJIACHO IIJIaHA:

1 Copneprxanue B 3eMHOM KOpE.

2. Baxxueiime npupoaHble COeTMHEHHMSL.

3. Conepxanue U GopMbI CYIIIECTBOBAHMS B )KUBBIX OpraHu3Max. buonorndaeckas pos.

4. TIlpumeHeHre MeTasuia U €ro COSMHEHUN B METUIIMHE.

@U3HOJIOTMYECKAs] U MATOJIOTHYECKAS] POJIb HEKOTOPBIX JJIEMEHTOB B OPTaHU3ME. S-
OnemeHThl. d-DnemeHThl. KomrmuiekcHble (KOOPAMHALIMOHHBIE) COCIUHEHUS Pa3IuYHbIX
AJIEMEHTOB B OpraHu3Me. OJIEMEHTbI, OO0JIe3HH, JieKapcTBa. BHOJIOrMYecKkr aKkTHUBHbBIE
MOJIEKYJIBI.

Boma. AmwuHOKHCIOTHI. AckopOwHOBasi kuciora. OpTOMOJIEKYJspHAs MEAUIIMHA.
buonornyeckn akTHUBHBIE OJUTOMEphl buosiormueckas pojab HEKOTOPBIX METAJIOB, HE
OTHOCAIIUXCS K «MeTayiaM xku3Hm». Amomunuii. Cepedpo. bapwuii. Ptyts. CBunerr.

IIpaktuka. Temamuueckas UKmopuna « Xumus u MEOUYUHAY.

du3nyeckast XuMHsl 1 MEJIMLIUHA.
du3nonor — 3To (PU3NKOXUMUK, UMEIOIIHIA JIEJI0 C SIBJICHUSIMH )KHUBOTO opranu3ma. 1M1.M.
CeuenoB ’KuBble OpraHu3Mbl MOTYT CYIIECTBOBATH JIMIIb OJaroaaps UX 3aMeyaTesIbHOM
CIIOCOOHOCTH KUHETHYECKH KOHTPOJIUPOBATh XUMHUUECKHE PEaKIIUN U TEM CaMbIM
IIOJABIIATH CTPEMIIEHUE K TOCTMKEHHIO TEPMOAMHAMUYECKNX paBHOBecui. U.B. bepesnn
XuMHUUecKasi TEpMOJMHAMUKA U KUBbIE OpraHu3Mbl TepMOaIuHAMUKa U OPTaHU3MBI.
Xumuyeckasi 1 OMOXUMHUYECKasi KUHETUKA U KaTtanu3. DepMeHThl — OMOJIOTHYEeCKHe
KaTaJu3aTopbl. 3HaAYEHHE PACTBOPOB /JIsi OMOJIOTUU U MeIULIMHBL. KHucaoTHO-11en0uHo0e



paBHOBecue 1 Oy(pepHbIe cHCTeMbI OpraHn3Ma. AMUHOKHUCIIOTHBIC Oy(DepHbIE CHCTEMBI.
benkowie Oydepubie cucteMbl. MI3MeHEeHNE KHCIIOTHO-TIETIOYHOTO PABHOBECHS TIPH
Pa3JIMYHbBIX 3200I€BAHUSIX.

MeauuuHCKHEe MaTepUaJIbl

Heoprannueckne memuuuHCKuMe Marepuayibl. Meramibl. YTIEpOIHbIE MAaTEPHUAIIBI.
MexaHn3Mbl B3aUMOJICUCTBUS MEAUIIMHCKUX MAaTEpUATIOB C OMOJIOTHYECKUMH CUCTEMAMU.
B3aumopenicTBus: MaTeprai — KpOBb, MaTepuail — TKaHb, MaTepHUal — KJIETKa, MaTepUa —
OMOMOJIMMEPBHI.

HckyccTBeHHBIE ~ OpraHbl. AnmnapaTtsl «UCKYCCTBEHHOE cepaue-Jierkoe»,
«UCKYCCTBEHHAas Moyka». VICKyCCTBEHHOE CEPJILIE YEJIOBEKA ¢ aBTOHOMHBIM HCTOYHHUKOM
MATaHMUS.

Bompocsl k cemuHapaM: 1. Mox: MCTOpHS OTKpBITHS, CTpOCHHE, (H3MUECKHE H
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE.

2. bopHas kucnorta, OOpHBIN CIUPT, AHTUCENTUYECKAsE aKTUBHOCTb.

3. dusunonorunyeckuit pactBop. Jlsmuc. Hamateipabiii cupr.

4. ®OypamivH. AKTUBUPOBAHHBINA yTroib. [ 'opunyHuKy, miacteipu. X mpumeHeHue,
CBOMCTBA, CIOCOOBI XpaHEHHUS.

5. AcniupuH. [Ipumenenue, papmMakoIoruueckoe A1eMCTBUE Ha OPTaHU3M.

6. AETHOMOTHKH, Knaccudukanms. JIucoakTpros.

7. ApoMaTu4ecKre Macia U UX JIMCTBUE Ha OpraHu3M. ApoMarepanusl.

8. AcniupuH, pU3NUECKHE CBOMCTBA, HCTOPUS TIOTYUCHHUS.

9. AHTHOUOTHUKH, UCTOPHUS OTKPBITHSI.

10. Knaccudukaius si0BUTHIX BEIIESCTB.

11. Vrapnslii ra3: npu3Haku oTpasieHus. OkazaHue epBOl TOMOIITH.

12. Ptytb. TokcuunocTs mapoB pTyTu. Conu pTyTH: KajJoMelb, CyjieMa, TPUMEHEHHE B
Meauurae. Mpibak. CBuHen. CoeAMHEHUST XpoMa.

[Tpaktuka 1. UccnenoBanue 1ekapCTBEHHBIX MTPEMapaTOB.

2. lenoas urpa «Crnacute 00JbHOTO». JlermoBasi urpa COMpOBOXKIAETCS MPOBEICHUEM
KAUEeCTBEHHOI'O0 aHajlM3a pPACTBOPA KOHKPETHOTO BEIIECTBA XMMHYECKUMH METOAaMHU.
(BemectBa: THOCynbGaT HATpUs, HOBOKAWH, JAKTAT Kajibllusg, D-Titoko3a, MeIHBIN
Kyrnopoc, OpomMu Kanusi, CyiabhaT Martus).

3. UccnenoBanue TOKCUYHOCTH OBITOBBIX BemiecTB. OCTOpOKHO, TUIIEBbIe n00aBku! Mx
NIEUCTBUE HA OPTAaHU3M.

4. Pemenue 3a/1a4 110 00IIIEH XUMHH ¢ METUKO-OHOJI0THYSCKOM HApaBICHHOCTHIO.

5. Konkypc (konmuecTBeHHBIN) YKClia PemeHHbIX 3aaad. CocTaBiaeHue COOPHUKOB 3a/1a4
yyanmxcsi no teme (¢ pemeHusiMu). CocTaBieHUE TBOPUYECKUX PACUETHBIX 3a4ad IO
pPa3JIMYHBIM TEMaM.

Tema 13. BoinoJsiHeHne npoekToB (7 4acoB)

Teopusi (249): Ilonsitue mpoekrta. TUmbl MPOEKTOB, OCHOBHBIE 3TAalbl BBIMOJHEHUS
npoekta. Kpurepun oneHrWBaHUs BBIIIOJTHEHUS W 3allUThl MPoeKToB. Co3/aHue MPOEKTa
OCYIIECTBIISIETCS MO cheAyromuM dTanam: — Onpenenenue npobieMbl; — AKTyanu3aius
TteM; — Beibop oObekTa nzyuenus; — [locranoBka nienu u 3anad; — [logbop marepuana; —
Bribop MeronoB wuccienoBanusi; — IlpoBeneHue HSKCEpUMEHTANBHOW pabOThI; —
Odopmiienne paboThl; — 3aluUTa MPOEKTA, MPECTABICHUE PE3YJIHTATOB.

[Ipaktuka(54): BeimogHeHWE MNPOEKTOB C  KCMIOJIb30BAHMEM  KOMIIBIOTEPHBIX
TE€XHOJIOTUH. 3alI1uTa IPOECKTOB.




IIJIAHUPYEMBIE PE3YJIbTATDI
Juunocmuvie pe3yriomamol:

cOPMHUPOBAHHOCTh ~ MOTHBALIMM K OOyYEHHIO U
L[EJICHAIIPABJIICHHON [TI03HABATEIILHOU JACSITEIBHOCTH;
TOTOBHOCTb U CLIOCOOHOCTB K CaMO00Opa30BaHUIO;

CHOCOOHOCTh K CaMOCTOSTEIJIHOM, VICCIIEI0BATEIILCKOM,
MH(POPMAIIMOHHO- I03HABATEIbHON, aHAIUTUYECKON JESITEIbHOCTH;
c(OPMHUPOBAHHOCTh ~ HAaBBIKOB  COTPYAHMYECTBA CO  CBEPCTHUKAMHU
Y B3POCJIBIMH.

MemanpeomemHnuwle pe3yibmamal:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN O B3aUMOCBSI3W M B3aUMOJICUCTBUU
€CTECTBEHHBIX HaYK;

c(OPMHPOBAHHOCTh YMEHHH CaMOCTOSITEIBHO OMPENEATh IIENH U
COCTABJISITh IUJIAHBI JICSITENIBHOCTH; CAMOCTOSITEIBHO OCYHIECTBISTh H
KOPPEKTUPOBATH JIEATEIHLHOCTD;

BIIQJICHUE HaBBIKAMU TIOJy4YeHHUs HeoOxomumon uHOOpMAIuu, YMEHHE
KPUTUYECKH €€ OICHWBaTh W 0O0pabaThiBaTh, YCIMEIIHAS OPUCHTAIHS B
Pa3TUYHBIX UCTOYHUKAX WH(DOpMAITHH;

yMEHHUE UCIO0JIb30BaTh CPEJICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;

yMEHUE aHaJu3UpOBaTh, OIEHWBATh, IPOBEPAThH HA JOCTOBEPHOCTH
1n00001IaTh HAy4YHYIO0 HH(OPMAILIUIO;

BIIQJICHUE HAaBbIKAMU IIO3HABATEIILHOH pEeQUICKCUU U Mpe3CHTAIUH
PE3yIBTAaTOBCOOCTBEHHBIX HCCIICOBAHUH.

Ilpeomemmnvie pe3ynvmampl: T10CIE 3aBepUICHUs OOy4YeHHs 10 Mporpamme
oOyyaromuecs: Oy1yT 3HATh:

— COCTaB, CBOMCTBA, 00JIACTH MPUMEHEHUSI HanboJee pacpoCTPaHEHHBIX BEIIECTB U
MaTepHuaioB U yMETh IPUMEHATH UX IO HA3HAYEHU0, COOII01asl MpaBuiia 0€30MacHOro
oOpallleHUs C HUMU;

— POJIb XUMHYECKUX JIIEMEHTOB U UX COCUHEHHI B )KM3HEICATEIHHOCTH OPraHU3Ma;
— BaKHEHIIME XUMUYECKHE MTPEBPALCHUS, JISKAIUE B OCHOBE METa00IN3Ma;

— HEKOTOPBIE HEOPTAaHNUECKHUE i OPTAaHIMUECKUE BEIIECTBA, MPUMEHSIEMBIC B
MEIUIIMHE.

[Tocne 3aBepieHust 00yueHUs 1o MporpaMMe oOydaromuecs: OyayT yMeTb:

— COCTaBJISITh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB B IPUPOJIE,
00OCHOBBIBATh POJIb KAKIOTO B COXPAaHEHUH MTPUPOJTHOTO paBHOBECHS,
aHAJIM3UPOBATH MPUYHUHEI U TTOCJIEJCTBHUS €T0 HAPYIICHUS;

— IPOBOJIUTH XUMUYECKHUI IKCIIEPUMEHT IO 00OHAPYKEHHUIO KATHOHOB 1 aHHOHOB B
pacTBopax;

—CO0JII01aTh MpaBuIIa 0€30MaCHOCTH IIPU 0OPAIICHUH C JICKapCTBEHHBIMU
BEIIECTBAMU U CPEJICTBAMU OBITOBOM XUMUU;

—COCTAaBJIATH OTYET O MPOACTAHHOM IKCIIEPUMEHTE;

—MPUMEHSTH BEIIECTBA 10 HA3HAYCHUIO;



—peuaTtb 3a1a4un pa3HHqHOﬁ CTCIICHHU CJIOXXHOCTH: KaK TUIIOBBIC, TaK 1
KOMIIJICKCHBIC; —Pa3BUBATb COGCTBGHHy}O HMHUIOMATHUBY U ITIO3HABATCIIbHYIO
AKTUBHOCTD IIPU PCIICHUHN PA3JIMIHBIX BOIIPOCOB U np06neM B XMMMHHU.

PA3JEJI 2. OPTAHU3BAIIMOHHO - HNEJATOI'MYECKHUE YCJIOBUA
PEAJIM3ALIUUA ITPOT'PAMMBbI

KAJIEHJIAPHBIN YUEBHBIN T'PA®UK

o
11\;1_1 OcCHOBHBIE XapaKTePUCTHKH 00pa30BaTEIILHOTO MpoIiecca
1. | KonnuecTBo yuyeOHBIX HEJENb 34
2. B IIEPBOM TIOJTYTOAUN 16
3. BO BTOPOM IOJTYTOAUH 18
Hauaso yuebHoro rosa (TuraHupyemas ata Hadaia
4. 0 yebHOro roza (aupyeMas 1 01.09.2023
3aHATUN)
Oxonuanue ydeOHOro rona (MIaHWpyemas JaTa
5. yeoH fa (WIaHHpyeMas JATa | g4 o5 o094
OKOHYaHUS 3aHSATHI )
6 KonnuecTBo yueOHBIX 4aCOB Ha OJTHOTO YYalerocs B 4
" | Henenro
7 KonmuecTBo yueOHBIX 9acOB Ha OJJTHOTO YYaIIETOCs B 144
" | ron
8. | ®opma opranuzanuu o0pa3oBaTEILHOTO MpoIlecca OYHO
YCJIOBUSA PEAJIM3ALIUU TITPOI'PAMMBI
Mamepuanvno-mexuuueckoe odecneuenue npozpammol
OpranuzaiilioOHHBIE  YCJIOBHS,  TO3BOJIAIOIIME  pPEaTu30BaTh  COJICpKAHHUE

JOTIOJTHUTENBHOW 00pa30BaTeIbHOM MNPOrpaMMbl «XUMHS B JKU3HM YEJTOBEKa»
MpEeNoiaraloT HaJIM4Ke: - TOMEIICHUs, YKOMIUIEKTOBAHHOTO CTaHIAPTHBIM YUEOHBIM
obopynoBaHueM U MeOeINbio (JI0CKa, MapThl, CTYJIbs, MKadbl, AIEKTpoodecIeUeHHE,
BBITSDKHOM IIKa(, pakoBUHA C XOJIOAHOM BOJIOIIPOBOJHOM BOJIOH ). - HEOOXOIMMBIX IS
AKCIIEPUMEHTOB OOOPY/IOBAaHUS U PEAKTUBOB. - MYJIbTUMEIUHHOTO OO0OpYIOBaHUS
(koMTIBIOTEp, HOYTOYK, MPOCKTOP, (PIIAIITKAPTHI, IKPaH, CPEJCTBA TEICKOMMYHUKAIINH
(JlokanbHBIE TIKOJBHBIC CETH, BBIXOJ B WHTEpHET). Jumaktuueckoe obecredeHue
MpeanoiaraeT Halu4he TEKCTOB PA3HOYPOBHEBBIX 3a/IaHUI, TEMAaTUUYECKUX TECTOB MO
KOKJIOMY pasliely TeMbl, WHCTPYKIHMA 71 BBITOJHEHUS TMPAKTHUYECKUX padoT,
TabauIbl XUMHUYeCKuX djeMeHTtoB J[.M. MenneneeBa, TabIMIBl pPacTBOPUMOCTH
OCHOBAHUM, KUCJIOT, COJICH.

Y4eOHO-MeTOAMYECKOE 00ecTieYeHre MPOrPaMMBbl

Metonuka oOydeHHs MO MporpamMme «XHUMHUS B KU3HU YEIOBEKa» COCTOUT U3
COYETaHUs JEKUMOHHOTO H3JI0KEHUS TEOPETUYECKOIO MaTepHalia C HarIsaHbIM
[OKa30M HJUIFOCTPUPYIOLIEr0 MaTepuaia U NPUEMOB PEIICHUs MPAKTUUYECKUX 3ajad.
OOyuaromuecs 3aKperIsioT MNOJIYyUYEHHbIE 3HAHUS IIyTEM CaMOCTOSITEIBHOTO



BBIIIOJIHCHUA IMPAKTHYCCKUX pa60T. I[J'IH pasBUTHA TBOPHUYCCKOIO XHMHUYCCKOI'O
MBIIJICHUS ¥ HaBLIKOB aHAJIUTUYECKOMN ACATCIIbHOCTHU nIcaaror mpoBoaAuT CCMHUHAPLI,
3aHATHA 110 HPE3CHTAIUN TBOPYCCKHUX H IPAKTHICCKUX pa60T, MO3TI0OBbIC IITYPMBEI,
HHTCIUICKTYAJIbHBIC UT'PLI.

Hugopmayuonnoe odecneuenue

CIPaBOYHHKH, YU€OHBIC TUIAKAThI, JOTIOTHUTEIbHAS TUTEpaTypa 10 XUMHH,
pa3aTo4yHbIi MaTepua, MoA00pKa KOMIIBIOTEPHBIX MPE3EHTALUN U
BUJIEOMATEPHAIIOB

®OPMbBI ATTECTAIMHU U OHEHOYHBIE MATEPHAJIBI

q)Ole)I NnpoBeaACHUA aTTeCTallMHu: OIIPpOC, TCCTHUPOBAHUC, AaHKCTHUPOBAHMUC,
KOHTPOJIBHOC 3aaHUC, IICAArOTrn4CcCKOC Ha6JIIOI[CHI/IC.

JUis OTCneXUBaHUS PE3yJIbTaTUBHOCTH 00pPa30BaTENBHOIO Mpoliecca Mo MporpaMmme
«XUMHUS B JKM3HU YEJIOBEKa» MWCIOJB3YIOTCS CIEAYIOIIME BHJIBl KOHTPOJIS: -
[IPEIBAPUTEIBHBI KOHTPOJb (IIPOBEPKAa 3HAHUM y4YallUXCS HA HAYAJIBHOM 3Tarie
OCBOEHUS MPOrPaMMBbI) — BXOJAHOE TECTUPOBAHUE; - TEKYIIUHA KOHTPOJb (B TEUEHUE
BCETO CpPOKa peaiu3allid MPOTPAMMbI); - UTOTOBBIA KOHTPOJIb (3aKJIIOUUTEIIbHAS
MIPOBEpPKa 3HaHUW, YMEHUI, HABBIKOB T10 UTOTaM peanu3auuu [Iporpammer).

cI)O];)MI)I aTTeCTaluu: - CaMOCTOATCIIbHAA pa60Ta;

TECTUPOBAHUE;

TBOPUYCCKUC OTUCTEI,

Y4aCTHUE B TBOPUECKUX KOHKYPCAX U MPEIMETHON OJIMMITUAJE 110 XUMUHU;

MMPE3CHTAIMA 1 3alllUTa IIPOCKTA.

Texymuii KoHTposIb: DOpMamMu KOHTPOJIS YCBOCHHS Y4€OHOTO MaTepuaIanporpaMmbl
SIBJISIFOTCST OTYETHI 110 TIPAKTUYECKUM paboTaM, TBOPUYECKHUE pabOTHI, BRICTYTUICHHS HA
CeMHUHapax, CO3JaHue TPE3CHTalMu Mo Teme W T. 1. OOyuaromuecs BBITOJHSIOT
3alaHdsl B WHAWUBUIAYAJIbHOM TEMITe, COTPYAHHMYAs C IIeJaroroM. BeImoiHeHHe
MPOCKTOB CO3/Ia€T CUTYAIMIO, IO3BOJIIONIYI0 pPEaInu30BaTh TBOPUYECKUE CHJIBI,
obecreunTh BIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO CTHUJIS
nesTebHOCTH. BiTtoueHne o0ydaronmxcs B PEaIbHYI0 TBOPUECKYIO JESTEIHHOCTD,
MPUBJICKAIONIYI0 HOBU3HOW U HEOOBIYHOCTHIO SIBIISIETCS CTUMYJIOM



pa3BUTHs IIO3HABATENBHOTO MHTepeca. OJHOBPEMEHHO pPa3BUBAIOTCS CHOCOOHOCTH
BBISIBJISITH MPOOJIEMBI U pa3peliaTh BO3HUKAmoOIMMe NpoTuBopeuns. [lo oxoHuaHUM
Ka)XJI0W TE€MBI IPOBOJUTCS UTOTOBOE 3aHATUE B BUJE TEMATUYECKOTO TECTUPOBAHUSA.
Hrorosas arrecranus peayCcMaTpUBacT BbIIIOJHEHUE UHANBUAYAIbHOTO IIPOCKTA.

Cucrema OTC/Ie:KUBAHUA U OLEHUBAHUSA Pe3yJbTATOB O00y4YeHUs JAeTei
JaHHOW MmporpamMme.
[Ipouiecc oOydeHus npeaycMaTpuBaeT CIEAYIONIME BUIbI KOHTPOJIS:

Bpemst npoBenenust

| Lean npoBenenus

| ®opmbI KOHTPO.IS

BxoaHo# KOHTPOJIb

B
rojaa

Ha4daJic

y4eOHOro

Onpenenenne YPOBHSI
pa3BUTHUSA JeTEeH, ux
TBOPUYECKUX CIIOCOOHOCTEM

Tect

Texymui KOHTPOJIb

B TCUCHUE
y4eOHOTro roja

BCCTO

Onpenenenue CTETICHU
YCBOCHUSI  O0YYarOIUMHUCS
y4e0HOTO MaTepuarna.
OnpeneneHue  TOTOBHOCTH
JIeTe K BOCTIPUATUIO HOBOTO
MaTtepuana. [ToBbIIeHME
OTBETCTBEHHOCTH U
3aMHTEPECOBAHHOCTU JIETEN
B 00y4YeHUH. [Ton6op
HaubOosee 3¢ (EeKTUBHBIX
METOJIOB M CPEJICTB
o0yJeHusI.

IpaKTUIecKas
coOece10BaHuUE;
BUKTOPHHA, 3a4eT
3a7ayaM

pabora;

110

HUTOoroBblii KOHTPOJIbL

1o
oOy4eHUS
IporpaMme

B kxonHue ydeOHOro rona
OKOHYaHUU

10

Onpenenenue N3MEHEHHUSA
YpOBHSI pa3BUTUS JETEH, UX
TBOPUYECKUX CIOCOOHOCTEH.
Onpenenenre  pe3ybTaToB
oOydenusi. OpueHTUPOBAHHE
y4yaluxcsi Ha JaJbHEHuee
(B TOM yuUCIe
CaMOCTOSITEJILHOE)
oOyueHue. [Tomyuenue
CBEJICHUU I
COBEPIIICHCTBOBAHUS
00111e00pa3oBaTeIbHON
nporpaMMbl M METOIOB
oOy4JeHusl.

3ammra IIPOEKTHO-
HCCIIEIOBATEIILCKOM
paboThI

METOINYECKHUE MATEPHUAJIBI

Oco0eHHOCThIO OpraHU3alui 00Pa30BaATEIHLHOTO

oOydeHue.

mponecca ABJIICTCA OYHOC




OcHoBHbIMH (popmamu  pabOTBI Ha 3aHATUU SBIAIOTCS KOJUJICKTHUBHBIC
oOCYyXXJeHHs, AUCKYCCHUU, OKCKYpCHH, NpPAaKTHUECKUe paboThl, HCCIEIOBAHNUE,
HaOr0/IeHne, paboTa ¢ HAyYHOU JIUTepaTypoi.

OCHOBHBIE METO/IbI OpTraHU3aIMKN Y4eOHO-BOCITUTATEIHHOTO IpOIIECcCca:

o (CII0BEeCHBIN METOJI - pacckas, becena, 00CyXICHUC;

e MeTo/ HarJISITHOCTH - HATJIAHBIE TOCOOUs, (OTO- ¥ BUICOMATEPUAIIBI.

o [IpakTuueckuii MEeTO — HaOMIOICHNE, PAKTUYECKUE PAOOTHI, SKCKYPCHHH.
¢  OOBSICHUTEIHHO-UILTIOCTPATUBHBIN - COOOIICHHE TOTOBOI HH(GOPMAITHH.

¢ YacTUYHO-TIOMCKOBBII METO/T - BHIIIOJIHEHUE MTPAKTUYECKUX PadoT.

B mporiecce 00yueHusi mpenycMaTpuBalOTCsl TEOPETHUECKUE U MPAKTUYECKHE
3aHsATHS. TeopeTrueckas 4acTb OOBIYHO 3aHMMAET He OoJiee 45 MUHYT OT 3aHATUS U
4acToO UJET NapaijIesIbHO C BBIMIOJHEHUEM MTPAKTUYECKOTO 3a/1aHHUs.

CmpyKkmypa 3aHamuii cOCmoum u3 HeCKoJIbKUX 3manog:

1. Opranuzanus Havyana 3aHATUS (aKTyalIu3alys 3HAaHH )

2. [locTanoBKa 1€ U 337124 3aHATUS (MOTHUBALINSA)

3. Teopetnueckas 4acTh (03HAKOMIJICHHE C HOBBIM MaTEpHAIIOM)
4. TlpakTrdeckas 4acThb (MIEPBUYHOE 3aKPEIICHHE HABBIKOB)

5. [IpoBepka nepBUYHOIO YCBOEHUS 3HAHUI

6. Pedprexcus

7. PexoMeHaiuu Jj1si CaMOCTOSITEIbHOM paOOTHI.

Ha 3aHaTusIX npUMeHsI0TCS TUIAKTUYECKUE MaTepHUAIIbI:

® UIAKTUYECKHUE MOCcOoOUs (KapTOUYKH, pa3AaTOYHbI MaTepra, BOPOCHI
JUTSl YCTHOTO M TUCBMEHHOTO OMPOCa, MPAKTUIECKUE 3a/IaHus);

® BHJICO3AINCH, BUJIEO YPOKH;

® IpE3CHTALH.
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