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IHACIIOPT
AOMOJHUTENbHOM 0011e00pa30oBaTe/IbHOI 001Iepa3BUBaIOLIeil MPOrpaMMbl
€CTeCTBEHHOHAYYHOI HANIPABJICHHOCTH «XUMMS U KU3Hb»

HanmMeHnoBaHue MYHHUIIUIIAJIUTCTA

[IlepOuHOBCKUI paiioH

HanmeHnoBaHue opraHnu3alnunun

MyHUIMIATBHOTO OFOIKETHOTO
o0111ero yupexkaeHus cpeaHei
00111e00pa3oBaTeIbHOM MIKOJIBI No2
umen [laBna Unbrua ApuakoBa
MYHULMIIATBHOTO 00pa30BaHuUs
[[lepOuHOBCKMIA paliOH CTaHHIIA

CraporiiepOnHOBCKas
ID-nomep IIporpammer B AVIC
«Hasurarop»
[TonHOe HauMeHOBaHMe nporpamMmbsl | JlononHuTe bHAS
ob1eoOpa3oBaTenbpHas

oO1epa3BuBaroIias mporpaMma
«X¥UMHUS U )KU3HBY

Mexanusm punancuposanus (I1D/0,
MYHUIIMIAJIBHOE 3aJIaHu€e, BHEOIOIKET)

MyHununansHOE 3aaHne

®UO aBTopa (COCTABUTEIIS)
IIPOTPAMMBI

I'apunoBaAHHa JIbBOBHA

Kparkoe onucanue nporpamMmsl

JlonomHUTE IBHAS oOpazoBarebHas
oO1epa3BuBaroas nmporpamma
«XWUMHST U JKU3HB»  3HAKOMHUT
oOyJarommxcsi ¢ KOMIUICKCHBIMH

nmpobieMamMu u 3a7a4aMu,
TpeOYIOIMUMH CUHTE3a 3HAHUH TI0 Py
MPEIMETOB (pusuka, ouoJsorus,
HKOJIOTHS, Teorpadusi, ICTOpUs).

®opma o0ydeHus

O4HasA, OYHO-3a049Has1, JUCTAaHIIMOHHAasA

YpoBeHb conepKaHus

0a30BbII

[Ipon0IKUTENBHOCTh
OCBOCHHsI(00BEM)

1 rog — 36 yacoB

Bo3pactnHas kareropus

ot 15 1o 17 netr

ey mporpamMmebl

dbopmupoBaHre y  OOyYarOIIUXCS
rJIyOOKOTO M yCTOWYMBOTO MHTEpeca K

MUPY  BEWIECTB M  XMUMHYECKHUX
IIPEBPALLCHU, npuoOpeTeHune
HEOOXOJAMMBIX NPAKTUYECKUX YMEHHI
u HABBIKOB MIPOBEACHUS
HKCIIEPUMEHTOB.

3agauu mporpamMMebl Oo0yuaromue:
— paclIMpeHne Kpyrosopa




00yJaronmxcs;

— MOBBIIIEHUE UX UHTEPECA K XUMUU U
pa3BUTHE BHYTPEHHEH  MOTHBAIIUH
y4YEeHUs yepes dbopmupoBaHue
MPEJICTaBICHUI O COCTaBe M CBOMCTBAX
XUMHUYECKUX BEIIECTB W MaTepHajoB,
OKPYKAIOIIUX YeJioBeKa B
MOBCETHEBHOM KM3HU U MEIAUIMHE;

— pacuupeHue M yriayOJeHue 3HAHHM
oOydJarommxcst O POJU XUMHYECKUX
JIEMEHTOB U WX COCAMHEHUH B
KU3ZHENIEATEIbHOCTH  OpraHu3Ma, o
BOKHCUIITHUX XUMUYIECKUX
MPEBpAIICHUSIX, JEKAIUX B OCHOBE
MeraboiM3mMa, O TPUMEHEHUH B
METUITNHE HEKOTOPBIX
HEOPTaHWYCCKUX W  OPraHUYECKHUX
BEIIICCTB;

— MOJATOTOBKA o0yuarommxcs,
OPUEHTHUPOBAHHBIX HA XUMHUYECKUN
npoduib 00y4deHUs, K YCBOCHHUIO
Marepuaia  TMOBBIIICHHOTO  YPOBHSA
CJIOKHOCTH 110 XUMHH.

Pa3BuBarwimue:

—  (opmupoBaHue  crenMATbHBIX
YMEHUH M  HaBBIKOB palOThl C
XUMUYCCKUMU BEIIECTBAMHA u
MaTeprualaMu B OBITY 151
WCITOJIb30BAHUS TTOTYYCHHBIX 3HAHHMA
Ha TIPAKTUKE;

- pa3BUTHE TBOPYECKUX
CHOCOOHOCTE W yMEHUU Yyyalmxcs
CaMOCTOATENIbHO  NPUOOpeTaTh |
MPUMEHSTh 3HAHUS Ha MPaKTHKE.
BocnurareiabHbie:

- BOCIIUTAHUE 3KOJIOTUYECKOU
IPaMOTHOCTH ¥ XUMUYECKOUN KYJIbTYPHI
IIpU 0OpaIllCHUH C BEIICCTBAMM;

— OpHUEHTaIs Ha BBIOOP XHMHUKO-
OMOJIOTUYECKOT0 MPOPHIISL.

OxugaeMble pe3yabTaThl

Oo0pa3oBaresibHbIC
pe3yJbTaThI:
[locne 3aBepiieHuss OOydYeHHS TIO
[Iporpamme  oOyuatomuecss  OyayT
3HATh:




—  COCTaB, CBONHCTBa, 00JacTH
NPUMEHEHUs Hauboee
pacnpOCTpaHEHHBIX BEILIECTB 51
MaTepHaIoB U YMETh IPUMEHSTH UX TI0
Ha3HAYEHUIO, CcoOJoAas  MpaBuia
0e301acHOro o0panieHus ¢ HUMU;

— pOJIb XUMHUYECKHX DJJIEMEHTOB U WX
COCTUHEHUA B JKU3HEICATEIHHOCTH
OpraHu3Ma; — B)KHEUIITNE XUMUICCKHUE
NpEeBpaIICHHsI, JIKAIlHe B OCHOBE
MeTa0oIu3Ma;

— HEKOTOpbIE HEOpPTaHWYECKHEe W
OpraHUYECKHE BEIIIECTBA,
MPUMEHSEMBIE B MEAUITHHE.

[locne 3aBepuieHuss OOydYeHHS IO
[Iporpamme  oOyuaromuecs  OyayT
yMeTh:

— COCTaBISITh CXEMBl OCHOBHBIX
KPyTOBOPOTOB OWOTCHHBIX AJIEMEHTOB
B Mpupoje, OOOCHOBHIBATH  POJIb
KOKJOTO B COXPaHEHUH MPHUPOIHOTO
paBHOBECHS, aHAJIU3UPOBATh MPUUYUHBI
Y TIOCJIEJICTBUSI €70 HAPYIICHHUS;

- MIPOBOJIUTH XUMUYECKUN
DKCIIEPUMEHT 10  OOHAPY’>KEHHUIO
KaTHOHOB U aHUOHOB B PaCTBOPAX;
—Cco00/1aTh TpaBwia OE30MaCHOCTH
npu oOpallleHUuH ¢ JeKapCTBEHHBIMU
BCIIECTBAMH W CPEACTBAMHU OBITOBOM
XMMHH;

—COCTaBJISITh OTYET O TMPOJCITAHHOM
IKCIIEPUMECHTE;

—TIPUMEHSITh BEIIECTBA 1o
Ha3HAYCHMUIO;

—pemiaTh 3aJa4d pPazIMYHON CTENECHU
CIIO)XHOCTH: KaK THIOBBIC, TaK H
KOMILJICKCHBIE;

—pa3BuUBaTh COOCTBEHHYIO HHUITUATUBY
W TI03HABATEIIbHYI0 aKTUBHOCTH TIPH
pPEIICHUM Pa3IMYHBIX BOMPOCOB M
po0JieM B XUMUH.

Oco0bie ycnoBuUs (IOCTYITHOCTD JUIsl | HET
nereii ¢ OB3)
B03MOXXHOCTB peanu3anuuy B CETEBOM | HET

dbopme




Bo3MoxkHOCTE peanuzanuu B na
AJIEKTPOHHOM (hopmare ¢
MPUMEHEHUEM JUCTAaHIIMOHHBIX
TEXHOJIOTUU
MartepuanbHO — TeXHHUYECKas 0a3a OpranuzaiuMoHHbIE yCIOBUS,
MO3BOJIAIOIINE peain3oBaTh
coJepKaHue JIOTIOJTHUTEIbHON

o0pa3oBaTeabHON MPOrpaMMbl « XUMUS
Y KU3HbY» TPEIoaraloT Haluyue:
- TIOMEILEHUS, YKOMIUIEKTOBAHHOIO

CTaHJIaPTHBIM y9eOHBIM
obopynoBanueM W MeOenbio (J0cKa,
HapThI, CTYJIbS, mKagwbl,
AEKTpooOecTIeUeHHE, BBITSDKHOU

mkad, pakoBMHA € XOJIOJHOM
BOJIOITPOBOJIHOU BOJION).

- HEOOXOIUMBIX JIsi AKCIICPUMEHTOB
000pyIOBaHUS U PEAKTHBOB.

- MyJbTUMEAUNHOTO 000pY/I0BaHUS
(komMmBIOTEp, HOYTOYK,  TPOEKTOD,

(b31II-KapTHI, 9KpaH, cpelcTBa
TEJICKOMMYHUKAIIHH (JToKaJIbHBIC
IIIKOJIBHBIC CETH, BBIXOJ B MHTCPHET).

JlunakTruaeckoe obecricueHre

MIPEANOoAracT HalIu4ue TEKCTOB Pa3HO
YPOBHEBBIX 3aJlaHUM, TEMATUYECKUX
TECTOB IO KaXKIOMY pa3leiay TEMBI,

UHCTPYKIHM ISt BBITIOTHEHUS
MPAKTUYECKUX paoor, TaOIUIIbI
XUMHUYECKHUX 3JIEMEHTOB J1.1.

MenneneeBa, TabJIUIIbI PACTBOPUMOCTH
OCHOBAHUM, KUCJIOT, COJICH.




IHosicuuTenLHAA 3aNIUCKA
Hopmartuphas 6a3a

JlaHHas JTOMOJHUTENbHAs 001eo0pazoBaTenbHas oOlepa3BUBaloIas IporpaMma
COCTaBJICHA Ha OCHOBE:

1. denepaapubiil 3ak0H «O0 o0pazoBanuu B Poccuiickoit denepanumy ot
29.12.2012 No279-®3

2. Konmenmus pa3BUTHs JOTOTHUTEIHHOTO 00pa30BaHMs JAETEH (Ymeepocoena
pacnopsicernue Ilpasumenvcmea PO om 04.09.2017 Nel726-p)

3. Canllun 2.4.4.3172-14 x yCTpPOHCTBY, COJECpKAaHUI0O M OpTraHU3AINH
pexuMa paboThl 00pa30BaTENbHBIX OpraHU3aluid  JOMOJHUTEIBHOTO
oOpa3zoBaHus  JeTel  (ymeepowcdeHo  nocmaHosneHuem  171agHnozo
2ocyoapcmeenno2o canumaphozo epava P®© om 04.07.2014 Ned 1)

4, [Ipuka3 munucrepcTBa rpocsenieHuss PO ot 9 Hos6ps 2018r. Ne196 «O6
yTBepxkaeHun [lopsimka opraHu3aiiiu U OCYIIECTBICHUS 00pa3oBaTEIbLHOMN
JEATEIIbHOCTH MO JOTOJHUTEIBHBIM 0011€00pa30BaTEIbHBIM MPOTPAMMaM))

5. Meroauueckue peKOMEHIAIUU 1O HPOEKMUPOBAHUI) OONOJHUMENbHBIX
obwepazsusaiowux npocpamm (BKIOYASL pA3HO YPOBHesble NPOSPAMMbBL)
(IIpunosicenue x Ilucomy /lenapmamenma 20cyoapcmeeHHOU NOIUMUKU 8
chepe socnumanus demeil u Mon00éxcu Munucmepcmea obpazosanus u
nayku P® om 18.11.2015 Ne(9-3242)

AKTYaJIbHOCTHh U HOBM3HA NIPOrPaMMBI.

UenoBek HCHOJIB3YET THICAYM PaA3IMYHBIX XUMHUYECKHX BEIIECTB, Oe€3
KOTOPBIX HEMBICIIMMA IOBCEIHEBHAS XWU3Hb. BMecTe ¢ TeM MHOTHE€ M3 3THUX
BEIIIECTB HE 0€30MacHbl U IPH HEYMEJIOM OOpallleHHEe BMECTO IMOJIb3bI MIPHUHOCST
Bpell, Kak MNpUpoJie, TaK U ueloBeKy. Bce OoJibllle HaKarIMBaeTCs MAHHBIX O
B3aUMOCBSI3H MEXAY COACPHKAHUEM B OPTaHU3ME XUMHUYECKUX COCIUHEHHM, B TOM
YUCJIe MOHOB METAJUIOB, M BO3HMKHOBEHHEM, Pa3BUTHEM TaKUX OOJIe3HEH, Kak
PAKOBBIEC U CEPJIEUHO-COCYIUCThIC 3a00JieBaHus. B CBsA3U ¢ 7TUM 0c000€ BHUMAHUE
YACISACTCS POJIU PA3IMYHBIX JIEMEHTOB B OMOXMMHUYECKHX Mpolieccax B 3J0POBOM
1 00JIBHOM opraHusme. PaccMoTpeHne posiu B OpraHu3Me pa3IMuHbIX AJIEMEHTOB U
WX COCIMHEHUH C OCTaTKaMU OPraHWYECKUX MOJEKYJ MMeeT OOJbIIoe 3HAUCHUE
HE TOJIBKO JIS JICUCHMs, HO M JUIS NMPO(HMIAKTHKH Pa3JIMUHBIX 3a00JIeBaHUM.
JanpHenmee pa3BUTHE MEIULHUHBI CBA3aHO MMEHHO C 3TUMH HAIlPaBJICHUSMHU.
Brnanenue 3HaHUAMH O XMUMHYECKHX BEIIECTBAX MOTYT OOECHEYHTHh TPAMOTHOE
OTHOIIEHUE K TPUPOJIE U K COOCTBEHHOMY 37I0pPOBbIO 0€3 HaHeceHWs yriepoa.
[TooToMy 3HaHME BO3MOXHBIX TOCJIEICTBUM BO3IECUCTBUS PA3JIMYHOIO pPoAa
XUMHYECKUX COCIMHCHUN Ha OpraHu3M 4YeJIOBEKa CTAaHOBHUTCS HEOOXOIWMBIM HE
TOJIBKO JUJISI BpAu€i, HO U IS KaXJI0ro YEJI0BEKa.



3HaHuA, MOJIy4YaeMble B IIKOJE [0 XUMHHM, BO3MOXXKHO U HEOOXOAHUMO
rpaMOTHO NPUMEHATh U B MOBCEAHEBHOU XU3HU. [l03HaBass OCHOBOIOJAraromye
3aKOHbI XMMHH, 00yYarouecs 3HaKOMATCSI C COCTAaBOM U CBOMCTBaMH Pa3IMYHBIX
XUMUYECKUX BEIIECTB, KaK €CTECTBEHHbIM OOpa3oM MPUCYTCTBYIOUIUE B
YeJIOBEYECKOM OpraHM3Me, TaK M IIPM HE3aBUCUMOM BHEIIHEM BO3ICHCTBUU.
[IIKOJIBHUKK Y3HAKOT, KaK MMEHHO OTH BEUIECTBA BIUAIOT Ha IIPOLIECCHI
KU3HENEATEIbHOCTH OPTaHU3Ma U HA CaMy XM3Hb YEJIOBEKA - YTO IIOJE3HO U B
KAaKUX KOJINYECTBAX, 4 YTO MOYKET OKa3bIBaTh OTPUILIATEIILHOE BIUSHUE.

JlomonHuTenbHass ~— oOpa3zoBaTeNbHAas — OOIIEpa3BUBAIONIAs — Iporpamma
«XUMHA ¥ KU3HB» 3HAKOMHUT OOYYaIONIMXCA C KOMIUIEKCHBIMU MpoOjaeMamMu U
3aayaMu, TpeOYIOIMMHU CUHTE3a 3HaHUM 110 Py npeameToB (pusuka, Ouonorus,
9KOJIOTHS, Teorpadusi, UICTOPHS).

DKOJIOTUYECKUN ACTIEKT: aHAIU3 HW3MEHCHUN B OKPYXAKOUIEH Cpele |
OpraHu3alisi CBOEr0 BIWSHUS Ha CHUTyaluio, (QOpMUpPOBAHUE OEPEKHOTO
OTHOILICHUS K MPUPOJIC.

Du3NYECKUMN aCMEKT: HN3yUCHUC (1)I/I3I/I‘-IGCKI/IX CBOMCTB BCIICCTB, (1)I/IBI/ILIGCKI/I€
MECTOJbI aHaJIM3a BCIICCTBA.

HCTOpI/ILIeCKI/If/'I ACIICKT: HCTOPHUYCCKUC CBCACHHUA O BIIMAHHN XHMMHH Ha
JKHU3Hb YCIIOBCKA.

buonornyeckuii acCneKT: U3y4yeHUe XUMMUYECKOTO COCTaBa OOBEKTOB KHBOM
MIPUPOJIBI.

Nudopmatuka — mnouck wuHPopMauuu B HWHTepHeTe, co3maHue U
odopMIIeHHE TIpe3eHTAIUH, paboTa B TEKCTOBBIX U TAOJIWYHBIX PEIaKTOpax.

Conepxxanue IlporpamMMbl 3HAaKOMHUT OOYYAIOIIMXCS C XapaKTEPUCTUKOU
BEIIECTB, OKPYKAIOIIUX HAc B OBITY: BOJAA, MOBApEHHAs COJIb, C BELIECTBAMH, U3
KOTOpPBIX CHIeJIaHbl TMOCyJAa, CIWYKH, KapaHjamu, Oymara, CTpPOMTENIbHbIE
MaTepHualbl, aBTOMOOMIIbHAS TEXHHKA, JIEKapCcTBa U T. 11.

Takue Tembl kak: «Bogay, «IloBapenHas conby», «Cnnukn», «bymara» narot
BO3MOXKHOCTh ~ aKTyaJIU3alldd  DKOJIOTMYECKUX  3HAHUM  OOydYaroImxcs.
[IpakTrueckue 3aHATHSI CITOCOOCTBYIOT (DOPMHPOBAHUIO CIICIIMATBHBIX YMEHHUA U
HAaBBIKOB PaOOTHI C BEIIECTBAMU U 00OPYOBAHUEM.

[IpoekTHbie pabOTHI, TEeMaTHKa KOTOPbIX mpuBoauTcs B IIporpamme,
MO3BOJIAT COPMHUPOBATH Yy OOYUAIOIIMXCS YMEHHE CAMOCTOSITENBHO MPUOOpETaTh
Y TIPUMEHSTH 3HAHUS, a TAK)KE Pa3BUBAIOT UX TBOPUECKHUE CIOCOOHOCTH.

AxtyansHOCTh [IporpaMMbl 00ycnoBiieHa TeM, YTO B Y4EOHOM IUIaHE TIO
npeaMery «XuMush OTBEICHO BCEro 2 yaca B HeJemto B 8 1 9 knaccax u 1 vac B 10
u 11 kmaccax, 4To JaeT BO3MOXXHOCTh C(HOPMHUPOBATH y OOYUYAIOIIUXCS TOJBKO



0a3oBble 3HaHWS TO MpeaMmery. B Toxe Bpems Bo3pact 15-17 ner sBisercs
BKHBIM JIJIs1 IPO(ECCHOHATBHOTO CaMOOIIPEIeNIeHUs] 00yJaromuxcs. Bo3MoxkHo,
YTO TPOCHYBIIHMICS HHTEpEC K XUMHU MOXET BIMATH Ha BBIOOp OymyIeit
npodeccumu.

[IporpaMmma  pekoMeHJIOBaHa  JUIsl ~ WCIOJNB30BaHMS B CHUCTEME
JIOTIOJTHUTEIBHOTO 00pa3oBaHus 00111e00pa30BaTEbHBIX OpPraHu3aluid B paMKax
npoekToB «Meauko — Ouosormdyeckuil kiaccy», «/HKeHepHO-MaTeMaTHYECKUN
Kjmacc» Uit (pOpMHUpOBaHUS y  OOy4yarolmMxcs MOTHBAllMM K  BBIOODPY
npoecCHOHANTEHOM eI TEIIEHOCTH.

HoBuzna mporpammbl  ompenpensietcss  (OpMHpPOBAaHHEM  KITFOUEBBIX
KOMIICTCHIIMH M Pa3sBUTUEM IIO3HABATCIIBHOIO MHTEpeca IIKOJBHUKOB 10
OpeaIMeTy XUMHUs, a Takke (OPMUPOBAHNE B CO3HAHUM YYAIIUXCSI KOMILJIEKCHOTO
MPEACTABICHUS O HAYYHO-TIPEIMETHON U LIEHHOCTHOM KapTUHE MUpa U 00y4YeHue
UX croco0am NpuMeHEHUs MPUOOPETEHHBIX 3HAHUN B IPAKTUUECKOM KU3HHU.

[Tenarorudeckas nenecooOpasHocTh [IporpamMmel 3akitodaeTcss B TOM, YTO B
mpoiiecce OO0yuYeHHUs CO3MIal0TCs YCIOBUS K (OPMHUPOBAHUIO Y OOYyYaIOIIUXCS
LEJOCTHON KapTUHBI MHpA, BOCIUTAHUIO JIIOJEH TBOPUECKUX M KOHCTPYKTHUBHO
MBICJISIUX, TOTOBBIX K PEHICHHUIO HECTaHAAPTHBIX JKU3HEHHbIX 3anad. Ha
3anaTHsX 1o [Iporpamme dopMupytoTcs yMeHus O€30MacHOro OOpalieHus c
BEILIECTBAMHU, UCMOJIb3YyEMBIMU B MOBCEIHEBHOM KU3HM, 3aKJIaJbIBAIOTCSI HOPMBI
3I0pOBOTO  00pa3a J>KU3HU. 3HAKOMCTBO OOYYAIOIIMXCS C XUMHYECKUMU
BEILIECTBAMU, M3 KOTOPBIX COCTOUT OKPYKAIOIUK MHUpP, TMO3BOJISIET PACKPHITh
BOKHEHUIITHE B3aMMOCBSI3M Y€JIOBEKA U PA3IMUHBIX BEIIECTB B CPEJie €ro OOUTaHuUS.

[IporpammMa wWMeeT TPUKIATHYIO HAMPaBICHHOCTh M CIYXHUT JUIS
YAOBIIETBOPEHUSI WHIAWBUIYAIbHOTO HHTEpeca OOYYaroNIMXCS K HU3YYEHHUI0 U
MIPYMEHEHUIO 3HAHUM MO0 XMMHUM B MOBCEIHEBHOW *W3HU. B [Iporpamme craButcs
3a/laya HeOOXOJAMMOCTU O0ECNEUYNTh XMMHUYECKYI0 TPaMOTHOCTh B HallpaBJIECHUU
COXpaHEHHUsI 3J0pPOBBS, KaK 3ajora YCIEHNIHOCTH YeJOBeKa B JKH3HU; JaeTCs
TIOHATHE O JICKAPCTBCHHBIX BEIIECTBAX W MEXaHWU3MaX WX ACHCTBUS HAa OpPTraHHU3M
yenoBeka. Comepkanne [Iporpammbl ompenensieTcss C y4€TOM BO3PAcTHBIX
0COOEHHOCTEW O00yYaronMxcsi U MX HHTEPECOB B OOJACTH TMO3HAHUS MHpPA, K
camMoMy cebe, JKM3HHM B IIEJIOM, a TaKKe C YYETOM TICHXOJIOTO-TIeIarOrHIeCKIX
3aKOHOMEPHOCTE 00yueHus U (POpMUPOBAHUSI €CTECCTBEHHOHAYYHBIX 3HAHUNU U
BUJOB  TIO3HaBaTeNbHOW  neATenbHOCTH. (Ocoboe  BHHMaHHWE  YACTSETCS
(bOpMHUPOBAHUIO IKOJIOTHUECKUX 3HAHUIN 00yJarOIIIXCA.

[Ipu coctaBnenuu IlporpaMmbl ObUIM HM3YyYE€HBl WU TPOAHATIUIUPOBAHBI
aBTOPCKHE IPOrPaAMMBI:

[Mesanés O.M. Xumus u xu3ub. — Mocksa, 2017.



[MTamkosa O. B. Xumusa Bokpyr Hac. — Benukuiit Hosropon, 2012.
Kysnenosa E. I'. Xumust Bokpyr Hac. — Cankr-IletepOypr, 2013.
[Torexa C.H. Xumus Bokpyr Hac. — AMypck, 2016.

®enopoa C.A. FOHb1# uccnenoBarens. — HoBopxkes, 2015.

Omunen; A. 1. XumMndeckue BelecTBa B MOBCEIHEBHOM KU3HHU. — MockBa, 2015

Yposenv npoecpammol: 6azoswiii

Cpox peanuzayuu npocpammol. 36 Hedenb — 36 uacos.
Dopma 0byuenus — ouHas

Peowcum 3anamuii: 1 paz 6 nedenro

Pabota kpyxKa OCyIIECTBIAECTCS B COOTBETCTBUU C YUEOHBIM ILJIAHOM.

Oco0enHocTn HaAOOpa 00y4YAKOIIMXCH.

HaGop B oObenuHeHuss — CBOOOJHBINA, MO JKEJIAHUIO peOEHKA M HX
poauTeIe.

Oco0eHHOCTH BO3PACTHOM IPYIIIbI:

[Iporpamma paccuMtaHa Ha JeTed W TMOJPOCTKOB CTapIIEro IIKOJIHHOTO
Bo3pacta oT 15 1o 17 net. B rpynme 12 yenoBek, corjiacHO YPOBHIO CIIOCOOHOCTEN
Y MIOJATOTOBJICHHOCTH JETEM.

®opmMbl padoThI:

- IEKIIMOHHO-CEMUHAPCKOE 3aHATHEC;
- MPAKTUYECKOE 3aHATHC;,

- Oecena;

- KOH(EepeHIIHs,

- Urpa.

[esu 1 321244 IPOrpaMMmsbl.

Hean: dbopmupoBanne y o0ydarOMMXCs TITyOOKOTO W YCTOMYMBOTO WHTEpeca K
MHUPY BEIICCTB M XHWMHUYCCKHX IPEBpAIICHUN, MPUOOPETCHUE HEOOXOIUMBIX
MPAKTUYECKUX YMEHHUIN M HABBIKOB MPOBEJICHUS SKCIICPUMEHTOB.

3amaumn:



Obyuarowue:
— pacIMpeHne Kpyro3opa o0ydaromumxcs;

— MOBBIIIEHUE UX UHTEpECca K XUMUU U Pa3BUTUE BHYTPEHHEW MOTUBALINMN YUCHUS
yepe3 (GOpMHpOBaHUE TMPEACTABICHUM O COCTaBe U CBOWCTBAX XUMHUYECKUX
BCIIECTB U MAaTEpPUAJIOB, OKPYXKAIOIIMX YEJIOBEKa B TMOBCEIHEBHOM KU3HU U
METUIHE;

— pacimupeHre W YriayOJeHHWE 3HAHWA OOyYaroIMXCA O POJU XUMHUYCCKUX
AJIEMEHTOB M MX COCJUHEHUN B JKU3HEACITEIBHOCTH OpPraHuM3Ma, O BaKHEUIIHUX
XUMUYECKUX TPEBPAIIECHUAX, JISKAITUX B OCHOBE MeTa00M3Ma, O IPUMEHEHUHN B
MEJIUIIMHE HEKOTOPHIX HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB;

— TMOJArOTOBKa OOy4YaroluXcsi, OPUEHTHUPOBAHHBIX HAa XUMHUYECKUU MpOoPUib
oOyueHusl, K YCBOEHHUIO MaTepraa MOBBIILIEHHOTO YPOBHS CIOXKHOCTHU M0 XUMHUHU.

Paszsusarowue:

— (opMHUpOBaHUE CIEIHATBHBIX YMEHHU M HABBIKOB PabOThl C XUMUYECKUMU
BEILIECTBAMU W MaTepuajaMu B OBITY U HCIOJIb30BAHUS MOJYYEHHBIX 3HAHUU Ha
IIPAKTUKE;

— Pa3BUTHC TBOPUYCCKHX CITOCOOHOCTEH M YMGHI/Iﬁ Yqalmuxcss CaMOCTOATCIIBHO
HpI/IO6pCTaTI) " IIPUMCHATH 3HAHUA Ha IIPAKTHUKC.

Bocnumamenvhule:

— BOCIIUTaHHE SKOJOTHYECKOW T'PAMOTHOCTH W XHMHYCCKOW KYJIbTYphl IPH
oOpallleHUH ¢ BEIICCTBAMM;

— OpHMEHTALMs Ha BBIOOP XUMHUKO-0HMOJIOTHYECKOTO MPOQUIIS.

COJEPXKXAHUE ITPOI'PAMMBI

Conepxxanue  [Iporpammbl  mpenmosnaraeT  pazHOOOpa3HbIE  BUJIBI
JEATeIbHOCTH ~ OoOydaromuxcsi:  Oeceipl, JAUCKYCCUM, TMPaKTUYECKUE U
JabopaTopHble pabOThl, CAMOCTOATENbHBIE TPOEKTHBIE PA0OTHI C UCIIOJIH30BAHUEM
Pa3TUYHBIX UICTOYHUKOB MH(OPMAITUH.

I'pynnoBas (Gecena »BpHUCTHYECKas, 3allUTa MPOEKTOB, JIaOOpaTOpHOE
3aHATHE, JIEKUUS, OJIMMIIMAJA, OTKPBITOE 3aHsATHE, NPAKTUYECKOE 3aHATHUE,
Mpe3eHTals, CEMUHAP).

NupuBuayanbHaa  (HaOmiofieHWe, OTpa0OTKa  HABBIKOB  PEILICHHUS
MPaKTUYECKUX 3aJ1a4).



JlekoHHO-ceMHuHapceKas (popMa poBeeHus y4eOHbIX 3aHATUH TO3BOJISIET
pacCIIMPUTh U YIIIyOUTh 3HAHUS O XUMHUYECKHUX BELIECTBAX, IPUMEHSIEMbIX B OBITY,
CTPOUTENBCTBE, MeUIMHE U T.J. CeMHHAphl CIOCOOCTBYIOT MOBBIIIEHUIO YPOBHS
CaMOCTOSITEJIbHOCTH OOYyYaloIMXcsi B YCBOGHHU MaTepuala U Ipu padore C
JOTIOTHUTENbHBIMI ~ MCTOUYHUKaMU  uH(popmaruu. [IpakTuueckue  3aHATHA
CIIOCOOCTBYIOT ()OPMUPOBAHHIO CIIEHUAIBHBIX YMEHHH M HaBBIKOB pabOTHI C
XUMHUYECKUMH BellecTBaMU U oOopynoBanueMm. Co3laHue MPOEKTHBIX paboT mo
OTAENBHBIM TeMaM [IporpamMmbl MO3BOJSIOT Pa3BUTh TBOPYECKHE CIIOCOOHOCTH,
copMUPOBATH y 0OYUAIOIIMXCS YMEHHUS CAMOCTOSITEIbHO MPUOOPETATh 3HAHUS.

WNurterpanus: mnporpamma yriiyOisieT 3HaHHUS 10 OWOJIOTUM, XHUMMHH,
AKOJIOTHM, MEIUIUHBI, MCUXOJOTUH. WTOrOM YCBOEHUS MpPOrpamMMBbl SIBJISIETCS
3alIKTa IPOEKTa.

BBenenue

O6mme mnpaBuna paboOTel B XHUMHUYECKOW jabopatopuu. TexHuka
Oe3zomacHOCTH MNpu padoTe B XUMHYECKOoW Jsaboparopuu. Oka3aHue NEpBOM
MOMOIIM TIPU HECUaCTHBIX ciayuasx. [IpaBuna pa®oThl ¢ KUCIOTaMH, IIEIOYaAMHU,
JeTy4YruMU BellecTBaMu. HarpeBarenbHbie NMpuOOpsl M MpaBuiia pabOThl ¢ HUMH.
Xumuueckas mocyjia o0ero HaznaueHus. MpIThe U CylIIKa XUMUYECKOM TOCY/IbI.
Ponp xumum B JKM3HH 4ellOBeKa M pa3BUTUU denoBedecTBa. (030p
BAKHEUIINX KJIACCOB COCAMHEHMM, UCIIOIb3yEMBIX YEJIOBEKOM. XHUMUS -TBOPEHHUE
NpUPOIBl U PYK YeNOBEKa. XUMHS BOKPYr Hac. XMMHUYECKHE BEUIECTBA B
MTOBCEHEBHOM KU3HU YEJIOBEKA.
llpaxmuxa:
1. Tlpuembl oOpameHusi ¢ HarpeBaTelbHBIMH MpUOOpamMu (CIUPTOBKA,
TJTUTKA, BOJISIHASL OaHs) U XUMHUYECKOM MOoCy 101 00111eT0 Ha3HAUYCHMUS.

2. CocraBiaeHue TaOIWI, OTpaKawIUX KIacCH(PUKAIIMIO BEIIECTB,
M3TOTOBJICHUE STUKETOK HEOPraHWYECKUX BEIIECTB, COCTABJICHUE CITUCKA
PEaKTUBOB, HECOBMECTUMBIX JJIsl XpaHCHHUSI.

Tema 1. Boxa
Bona B macmrabe mmanetsi. KpyroBopor Boawl. Ilpupognas Bojga u €€

Pa3HOBUIHOCTH. XapaKTEPUCTUKA BOJ IO COCTABY U CBOMCTBaM. MUHEpaIbHbIC
BOJIbI, X MECTOPOXKICHHUS, COCTaB, IeJICOHbIE CBOWCTBA, NMPUMEHEHHE. 3arachl
npecHoM BojAbl Ha I1uiaHeTe. IIpecHas Boma W ee 3amachl. DKOJOTUYECKHUE
npoOsieMbl uucTONW BOjABL. Boma B opraHusme uesnoBeka. Bojga B MenuiuvHe U
dbapmakonoruu. AHoManuu (GU3NUECKUX CBOWCTB. PacTBopsiomias crocoOHOCTH
BOJIbI. [IpoGaeMbI TUTHEBOM BOJIBI.

Ilpakmuxa:

1. AHanu3 BOJbI U3 MPUPOJIHBIX UCTOYHUKOB.

2. PacTtBopsitoniee 1eCTBUE BOBI.



3. OuncTka BOJEI.
4. OnpeneneHue )KeCTKOCTH BOJIbI U €€ YCTPAHEHHE.
5. MHoro i1 BoJibl B OBOIIax ¥ GpyKTax?

Tema 2.UncThlie BellecTBA U CMECH B JKHM3HH YeJI0BEKAa

Yuctele BemectBa JuctuimmpoBannas Bonaa, Kucnopon. Cepe6po,
Bonopoa, Ceunen u np. Mctunnbie pactBopel. Cmecu Mopckas Boja. I'paHuT.
Cranb. PactBOp xnopunma Hatpusa 1 uHbekiud. YyryH. Bosgyx. ba3zaner.
Crexyio. DOMyJnbCcHUs «Macio B Boje». Pa3HOBUIHOCTH cMmeced, o0jacTu ux
WCIIOJIB30BaHUs B TTOBCEHEBHOM JKM3HU YEIOBEKa. | OMOTeHHbIE U TE€TEPOTCHHbBIC
cmecu. Cmecu B Qapmakonioruu. [Ipumepbl ®KUAKUX, TBEPABIX U ra3000pa3HbIX
cmeceil. OmHOpPOAHBIE M HEOAHOPOAHBIE cMecu B ObiTy. CBoilCTBa cMmeceH.
Paznenenue cmecen.

Brimenenne  BemecTB M3 HEOJHOPOJHOM  CMecH, O0Opa3oBaHHOMU
pacTBOPMMBIMH M HEpPaCTBOPUMBIMU B BOJIe¢ BemiecTBamu. (OTcTauBaHUE:
Brijienenre BemecTB U3 HEOJHOPOIHOM cMecH, 00pa30BaHHON HEPACTBOPUMBIMHU B
BOJIE BEUIECTBAMHM C Pa3IMYHOM IUIOTHOCTBIO. B JIenuTenbHONM BOPOHKE.
Huctunnsuus, BBIITAPUBAHUE, HEHTPU(PYTUPOBAHHUE, xpomarorpadus,
KpUCTayUIM3aIusl U Bo3roHka. [leperonka uiam qucTUILIALUS - CIIOCcO0 pa3jiesieHus,
OCHOBAHHBIN Ha pa3JIMuMU B TEMIEpaTypax KUMEHUS IPYT B APYyre KOMIIOHEHTOB.

[Ipuem paszgeneHuss OOHOPOIOHBIX CMECEH IIyTEM HCHApEeHUsl JIETYy4HX
JKUJIKOCTEW C TMOCIEAYIOIEe KOHAEHcanuen ux mnapo. [Ipumep: mnosryueHwne
JUCTUJTUPOBAHHOM BOJIbI. Pelienre 3a1au Ha HaX0XKIeHUEe MacCOBOM U 00BEMHOM
JIOJIK KOMITOHEHTA CMECH.

lIpaxmuxa

1. WsroromieHue mnpocTeHmux (UIBTPOB U3 MOAPYYHBIX CPEJICTB.
Paznenienne HEOJTHOPOAHBIX CMECEH.

2. OunCTKa MENHOrO0 KyIopoca OT HEPaCTBOPUMBIX M PacCTBOPHUMBIX
IIPUMECEH.

Tema 3. IloBapeHHasi coJib U caxap

Ponb moBapeHHOM cou B 0OMEHE BEIIECTB YeloBeKa U )KUBOTHBIX. CosieBoi
OanaHc B opranusMme uesnoBeka. [IpuMeHeHue XJiopuja HaTpus B XO3SIMCTBEHHOM
nestenbHOCTH venoBeka. Korma comp —  sa.  3moynoTpebiieHHE  COJIBIO.
Hcnonp3oBaHne  xjiopyAga HAaTpus B~ XUMHUYECKOW  IPOMBIILICHHOCTH.
Hcnonb3oBaHue xjopuaa HATpUs B NUILE, MeauiuHe. [Ipon3BoaCTBO MOBapEHHOU
comu. Caxap u ero cBoicta. [lone3Hsie U BpeaHble 4epThl caxapa. HeoObruHoe
IIPUMEHEHUE caxapa.

Ilpakmuxa.

1. CBoiicTBa paCTBOPOB MOBAPEHHOU COJIH

2. l'oput 1 caxap



Tema 4. Xumus numu

N3 yero cocrout mnuma. XHWMUYECKHM COCTAaB IPOAYKTOB ITMTAHUA.
OCHOBHBIE KOMIIOHEHTBHI MHILIU: XUPBI, OEJKH, YIJIEBOJbl, BUTAMHUHBI, COJIH.
XUMHST TPOAYKTOB PACTUTEIBHOIO M >KMBOTHOIO MPOUCXOXKAEHUS. PU3HOIOrUs
nuiieBapeHusi. [IpoaykTel OBICTPOro MPUTOTOBIEHHWS U OCOOCHHOCTH HUX
npou3BojicTBa. [Iponecchl, MPOUCXOASIIME TPU BapKe, TYIICHUU M KAPEHUU
nuimy. Kak caenats eay He TOJIBKO BKYCHOM, HO U moJie3Hoil? JloOaBku B
MPOAYKThI IUTAHUS.

XUMUYECKUE  PEakud  BHYTPU  Hac.  XHMMHYECKHE  IIPOLIECCHI,
IPOUCXOSIINE TPU XPAaHEHUH U TEpepabOTKe CENbCKOXO3SHCTBEHHOTO CHIPHS.
KoHcepBaHThI 1 aHTUOKHUCIIUTENH, UX POJIb.

Crioco0bl XMMHUYECKOTO aHaJIW3a COCTaBa BEIIECTB B MPOIYKTaX MHUTAHUS.
ConeprkaHre BUTAMUHOB U MUHEPAJIbHBIX BEIECTB B IMHUILIEBBIX IPOIYKTAX.

IIpaxmuxa

1. Onpenenenune kavectBa mena. I[IpoBepka mena Ha Hanuyue Kpaxmana,
MeJa, caxapos3bl.

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

3. Omnpenenenne HUTPATOB B IPOAYKTaX.

4. AHanu3 npoxJIaIUTEIIbHBIX HAITUTKOB.

5. Onpenenenne coaepKaHus )KUPOB B CEMEHAX PACTECHUN.

6. KauecTBeHHBIE peaky HA IPUCYTCTBHUE YIJIEBOJOB.

7. XMMUYECKHUE OMBITHI C KEBATEIBHONU PE3UHKOM.

8. OmpeneneHue coAep:KaHUs MOBAPEHHOM COJIM B MPOAYKTAaX MUTAHUA
(Macmo, ChIpbI, COJIEHBIE TBOPOKHBIE U3EIINSA).

Tema 5. Cinuxku

[Tupodopsl. Uctopus nzobperenus crnmuek. Cnmuku [Mlancens u Yokepa.
Conukn Copma. Crimuku Upunm. IllBenckue cnmukum Jlynacrpema. KpacHbeli u
oenpiii hocop. OKUCIUTENIBHO - BOCCTAHOBUTEIIBHBIC ITPOIIECCHI, MPOTEKAIOIINE
npu 3axuraHnud cnuykd. OCHOBHbIE BUJbI COBPEMEHHBIX cluYek. [lepeBsiHHbIE
(M3TOTOBIIEHHBIC U3 MATKHUX MOPOJ IepeBa - OCHUHBI, JTUTIBI, TOTIONSI, aMEPUKAHCKOMN
0eJoii COCHBI U T. 11.), KAPTOHHBIE U BOCKOBBIE (MapapuHOBbBIE - U3TOTOBJICHHBIE U3
XJIOMYaTOOYMaKHOTO KI'yTa, MponuTaHHoro napadunom). [lo Merony 3axkuranus
- TEPOUHBIC (3KUTAIOIIMECS NTPU TPEHUHU O CHELHATbHYI0 TOBEPXHOCTD - TEPKY) U
0ecTépouHbIe (3aKUTAIOIITUECS TIPU TPEHUU O JIFOOYIO TTOBEPXHOCTH ).

Crmmueunoe IIPpOU3BOACTBO B Poccumn. CTpOGHI/Ie, COCTaB N H3IOTOBJICHHUC
CIIMYCK.

Cnemmanbubie cimukd. [ITopMoBbie (OXOTHUYBH) - TOpSIIAE HA BETPY, B
CBIPOCTH W moja A0XKIEM. TepMuueckue - pa3BUBAIOIIME NPU TOPEHUHU OoJiee



BBICOKYIO TEMIIEpaTypy U Jalolue MPU CrOPaHUU TOJOBKU OOJIblliee KOJIUYECTBO
teryia. CUrHaIBHBIC - JAIONUE NMPU TOPEHUH IBEeTHOE Tiamsi. DoTorpadudeckue -
JIAIOIIE€ MTHOBEHHYIO SPKYIO BCIIBIIIKY, UCTIOJB3YeMYI0 Ipu GoTorpadupoBaHUU.
CurapHple - CIOUYKH YBEJIMYEHHOTO pa3Mmepa s 0ojiee MPOJOJIKUTEILHOTO
rOpeHus MPU pacKypuBaHUU curapbl. TpyOOUYHBIE- CIMYKH YBEIMUYEHHOI'O pa3Mepa
JUTst 60J1ee MPOIOJKUTEILHOTO TOPEHUS MPU PACKYPUBAHUN KYPUTEIHLHON TPYOKH.
KamuHHBIE - OYEHBb JIMHHBIE CHHYKH, YTOOBI 3a)KUTaTh KaMUHBL. ['a30BbIe -
MEHbILIEH JITMHBI, YeM KaMHHHBIC, YTOOBI 3aXUTaThb Ta30Bble TOPEJIKU.
JexkopatuBHble (TIOAAPOYHBIE, KOJUICKIIMOHHBIE) - OrPAHUYECHHBIC BBIMTYCKH
KOpOOKOB (MHOT1a HAOOpaMH, yJIOKEHHBIMH B ICKOPATUBHYIO KOPOOKY).

IIpaxmuxa

N3ydyeHne CBOWCTB pa3IMYHBIX BHJIOB CHUYEK (OBITOBBIX, OXOTHUYbHUX,
TEPMUYECKUX, CHTHAJIbHBIX, KAMUHHBIX, OTOrpaPUIECKUX).

Tema 6. bymara

OT mnepraMeHTa W IIEJIKOBBIX KHHAI 10 Hammx JAHed. llemmronosa.
Casi3yromue: KaojauH, KapOOHAT KaJlbLiMs, MUTMEHTHI. XJI0M4aTOOyMaKHbIE TKaHU.
Bunel Oymarn m uMx IOpakTHUYECKOE HCIIOJIb30BAaHME. TEXHOJIOrUsl MPOU3BOJICTBA
oymaru. CTpykTypa OyMaru moj MUKpOCKOIIOM BO (pIyOpPECIIEHTHOM CBEUYCHUHU.

[Tonydabpukarsl 1y MPOM3BOJACTBA Oymaru: JApeBeCHass Macca WU
LEJUII0NI032; LEJIJTI003a OJHOJETHUX PAcTeHUM (COJOMBI, TPOCTHHULIBI, KOHOILIH,
puca W Jpyrux); MOJNYIEJUTI0NIO3a; MaKyJaTypa; TpsAMWYHAs ToJiymacca; s
CIIELUAJIBHBIX BUJIOB OyMaru: acOecT, epcTh U APyrue TEeKCTUIbHBIE BOJIOKHA.

[Ipou3BoACcTBO Oymaru: NPUTOTOBIIEHHE OyMaKHOM Macchl (pa3Mos |
CMEIICHNE KOMIIOHEHTOB, TIPOKJICHKa, HAITOJIHEHHE U OKpacka OyMaXHOW MacChl);
BbIpaboTKa OyMaXHOM Macchl Ha OymarojenaTeNbHONW MaiivHe (pa30aBlieHue
BOJIOM M OYMCTKA MACChl OT 3arpsi3HCHHM, OTJIMB, MPECCOBAHUE M CYIIKA, a TAKKE
NepBUYHAs OTAENKA); OKOHYAaTeNbHAas OTAeNKa (KaJaHIUpOBaHUE, pe3Ka);
COPTUPOBKA U yIaKOBKA.

llpaxmuxa.
1. U3yueHue CBOMCTB pa3IUYHBIX BUOB OyMaru.
2. Ilonyuenue Oymaru.

Tema 7. XumMus ¥ CTpOUTEILCTBO
CtpoutenbHbie pacTBopbl. M3BecTh. Mei. Ilecok. beron. Ilement. Uctopus
crekna. Kupnuun. @apdop u dasac. [[peBecnHa — yHHKaIbHBIM CTPOUTEIIBbHBIN
Matepuai. Jlakokpacounsle Marepuaibl. CBoicTBa oHdbI, MACISHBIX KPacok,
sMmajei, pactBoputeneil. IlorsTne 00 OKOJOTMYECKH YHCTBIX MaTepHaliax.



Kepamuueckas nena. 3unmaput. Kampimmr. Conomut. ['pyto6noku. Cuiamkatsl
METAJUIOB M BSOKYyIIME Marepuanbl. Koppo3us CTpOUTENBHBIX MAaTEPHUANIOB.
[TonuMepsl B CTPOUTENIBCTBE.

XUMHYECKHE CBOWCTBA CTPOUTEIBHBIX MATEPHUATIOB.

XHUMHUYECKAS] CTOMKOCTh — 3TO CBOMCTBO MOKAa3bIBAET, HACKOJIBKO MAaTEepHAIl
YCTONYMB K BO3JCHCTBUIO IPYTUX BEIIECTB: KUCIOT, MIEJI0OYEH, COJIEH U Ta30B.

Koppo3nonHass ycTOMYMBOCTH — CBOMCTBO MaTepuaga ITPOTUBOCTOSIThH
BO3JICUCTBUSIM OKpY’Karolle cpenbl. Yale BCero 3To OTHOCUTCSA K CIIOCOOHOCTH
HE IIPOIYyCKAaTh BJIATY.

PacTBOpUMOCTh — CBOMCTBO, NMPU KOTOPOM MAaTe€pHal UMEET CIHOCOOHOCTH
pacTBOPATHCS B PA3JIMYHBIX )KUIKOCTSX.

Anresust — CBOMCTBO, KOTOPOE XapaKTEPU3yeT CIIOCOOHOCTh COCTUHSTHCS C
JIPYTUMH MaTE€puajgaMy U MMOBEPXHOCTSAMH.

Kpucrammmsanus — XapakTepuCTHKa, MPU KOTOPOM MATEPHAT MOXKET B
COCTOSIHUH [1apa, pacTBOpa WK paciuiaBa 00pa30BbIBaTh KPUCTAILIBI.

Bunpl 3arpsizHenuil (mbljieBble, pagualioOHHbIe, OMOJIOTHYECKUE, IITYMOBBIE),
3HAYEHHE )KMBBIX OPTAHU3MOB B JIOMax U KBApTHUPAX.

Ilpakmuxka

1. Onpenenenrie OTHOCUTENIBHON 3alIBUIEHHOCTH BO3/lyXa B TOMEUICHUH.

2. Pelienue 3a7a4 ¢ SKOJIOTUYECKUM COJICPIKAHUEM.

Tema 8. Xumust 1 aBTOMOOMJIb

Marepuanbl, KOTOpbIe HCHOJB3YIOTCS [JIsi M3TOTOBJICHUS aBTOMOOWIICH.
3anpaBoyHbI€ KUAKOCTH (TOIJIMBO, Macja, CMa3KH, OXJIAXKIAIOIINE KUIKOCTH U T.
1.); PE3UHBI - IIMHBI U PE3MHOTCXHUYCCKUE M3ACINS;, TUIACTMACCHI; OTACIOYHO-
JeKOpaTUBHbIE Marepuanbl (OOMBKAa, JaKh M KpPAaCKH, AaHTUKOPPO3UOHHBIC
TIOKPBITHS | T. 11.); KJIEH, TEPMETHKHU. DJIECKTPOJIUT — 3TO YTO-TO 3HaAKOMoOe. beH3uH,
KEpOCUH W JPYTHe «- WHBIE XHWMHWYECKHE IPOIECCHl, TMPOUCXOJANIUE TPH
AKCIUTYaTalMi aBTOMOOMIIS. DKOJIOTHS 1 aBTOMOOUJIb.

llpaxmuxa:

1. bensun u kepocun Kax pacmeopumer.

OnBITH TTO 03HAKOMJICHHUIO C PACTBOPSIIOIINM JACHCTBHEM HE(DTEIPOTYKTOB, KaK
¥ TPEIBIAYIIUH, TUI0X0 BHIHBI C IEMOHCTPAIIMOHHOTO CTOJIA, TTIO3TOMY HMX JIyYIIe
BCETO CTaBUTh B KaueCTBE JaOOPaTOPHOI pabOTHI.

a) B npoOupku c OEH3MHOM, KEpOCMHOM M BOJOM HamuBaroT mo 0,5 mi
PaCTUTENBHOTO Macjia W B30aiThIBAIOT. Macio pacTBOpsieTCS B YIJIEBOJOpPOAAX.
OTMeyYaroT JIy4IIyt0 pacTBOPUMOCTh B OCH3MHE.

0) B HeOomnbIIMe cTakaHYMKY WK (GapPOpOBbIE YALIKHU C TEMH K€ KUIKOCTIMU
MOMEINIAIOT KYCOYKH TKAaHU C TMSATHAMH KUPA U TEPEMENIMBAIOT WX CTEKIISTHHOMN
najgoukoit 2-3 muH. [locie BBICBIXaHUS TKaHU, IOMEIIEHHBIC B OCH3MH U KEPOCHH,
OKa3bIBAIOTCSI OYUIIICHHBIMH OT KHPA.

2. ['openue svicuiux yene000po0os.



a) CMauuBaroT TOJIOCKHM (UIBTPOBAILHOW Oymarun B O€H3WHE, KEpPOCHHE,
Ma3yTe W TOJDKUTAIOT WUX. BelmecTBa TOpSAT CBETSAMMMCS IlaMeHeM. Bwicmime
YTJIEBOJOPO/IbI IPU TOPEHUH 00Pa3yIOT KOMOTh.

06) Ha >xeme3nple miIacTUHKH WM (GapOpoBbIE KPBIIMIKK HAJIUBAIOT IO
HECKOJIbKY Kameib O€H3MHa, KEePOCHMHAa M CMa304HOTO Maclia WM MasyTa u
nomkuratotr. HaGmomator 1O *e siBaeHue. OOpamjaloT BHUMaHHME Ha JIETKYIO
BOCIIaMEHSIEMOCTh O€H3MHA U Ha CPABHUTEIFHO TPYIHYIO 3aTOPAEMOCTh Ma3yTa.

B) B xene3nyro unu ¢aphopoByro JIOKEUKY MOMEIIAI0T HEOOJIBIIOW KyCOYeK
napaduHa U HarpeBalOT ero B IulaMeHu ropenku. Ilapadun mnaButcs, a 3aTem
TOPUT, 00pa3ys KOMOTb.

3. Ouucmka beH3UHa U KepoCcund.

beH3nH W KepocHH TIOCiie 3aBOJICKOM TMEPEeroOHKH COJAEpXKaT MPUMECH
HAa(QTEHOBBIX KHUCJIOT M JPYTHX BEIIECTB, OCIOXKHSIOIUX WX MpPUMEHEHUE.
HeouwnieHHbINT KepOCHH, HaMpUMeEp, TUIOXO IMOJHUMACTCS MO (DUTHIIIO JIAMITHI,
c1abo Toput u ObICTPO 0OpasyeTr Harap. HeouuleHHble TPOIYKTHl MOKHO Y3HATh
0 TPSI3BHOMY BUJLY U MajIOi MPO3pPavHOCTH.

OuucTtky mNOpPOU3BOIAT OOBIUHO, 0OpabaThiBass HEPTENPOAYKTHI CIEpBa
KOHIIEHTPUPOBAHHON KHUCIIOTOM, a 3aT€M LIEIOYbIO.

HanuBaroT B OO0/bIIyI0 ACTUTEIBHYIO BOPOHKY 15—20 MJI HEOUYHIIIEHHOTO
KEepOCHHA U NpUOABISIOT 2-3 MJI KOHUEHTPUPOBAHHON CEPHOU KHCIOThL. BOpoHKyY
3aKpBIBAIOT MPOOKON U cMeCh BCTPAXUBAIOT 0KoJo 10 MuH. [Ipu 3TOM BOpOHKY
JepKaT MPOoOKOW BHHU3 M BPEMsI OT BPEMEHHU OTKPBIBAIOT KPaH, YTOOBI BBHITYCTUTH
BBEpX Mapbl JeTy4yux BemiecTB. [locime 3TOro cMecu NarT pacCIOWThCS, HA UTO
Takke norpedyercst MuHyT 10 win saxke OoJbllie, U MEJICHHO CITYCKAIOT HUKHUN
CJIOM KHMCJIOTO TyApOHa.

OcraBiuiicss B BOpPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOOU
B TeueHne |—2 MuH. BOmHBIN cIO# CITyCKarT, a KepocuH mpombiBatoT 5S— 10-
MPOIEHTHBIM pacTBOpoM Iienouu. [lociie cnuBaHus MIEIOYHOTO CIOSI OTMBIBAIOT
OT KepOCHHA BOJOW OCTAaTKH Iiesioun (mpoda penondraaenHom).

YOexngaloTcss B TOM, UYTO OYMIIEHHBIM KEPOCHH OKa3bIBaeTcs Ooiiee
MPO3PAYHBIM, JIy4Ille TOPUT U UMEET IPYTOH 3arax.

Ha nuctku QuibTpoBaibHOM OyMard MOMEMIAI0T Kaluldi HUCXOAHOTO M|
OUYHUIIEHHOTO KepocuHa. OUMIIEHHBI KEPOCHH HWCHapseTcs IMOJHOCTHIO,
HEOUYMIIIEHHBIN OCTaBIISACT MOCHE ce0s MATHO MPUMECEH.

Tema 9. Xumus cTupaer, YMCTUT U YOUpaer
Meuia. CocTaB, cTpoeHUE, TOTYUYEHHUE.
CHUHTETHYECKHE MOIOIIHE CPEJICTBA U MOBEPXHOCTHO - aKTHUBHBIC BEILIECTRA.
OcHoBHble koMnoHeHTbl CMC: moBepxHOCTHO-akTHMBHBIE BemlectBa (ITAB);
BCIIOMOTaTeNIbHbIE BEIIECTBA: IIEJIOYHBIE COJM - KapOOHAT M CWJIMKAT HATpus,
HEUTpasibHBIE CcONMU - cylnbdar u docdar HATpUA;, KapOOKCHMETHIIIEIUIION03a,
MOJIMBUHWIMUPPOIUIOH, XUMHUYECKHE OTOenuBareian (MepCcoiin); XUMHUYECKUE



otOenuBaTenn (MEepeKuch BoAopoaa); pusznueckue (ONTHYECKHUE) OTOEIUBATENH -
byopecuupyrole COeIWHEHUs; aaCcOpOIMOHHbIE KpacuTenu (yJIbTpamMapuH,
WHJUTO, CUHTETUYECKHUE OpPraHMYEeCKHWE MUTMEHThI); OMOM00aBKH - (PEepMEHTHI
(Jinmassel, mpoTeasbl U Ap.); OTAYIIKH; AaHTUCTATUKH.

CpenctBa OBITOBOM XMMHM - XHMHYECKHE CpEACTBA IO YXOIy 3a
COOCTBEHHOCTBIO: OJACXKIION, MOMelleHus MU, apToMoOmisimu. K cpencrBam
OBITOBOM XHWMHHU OTHOCST A€3WH(QUIUPYIOLUIUE CPEACTBA, PEMEUICHTH W TIp.
cpenctBa. CpeqicTBa OBITOBOM XMUMHH, IPUMEHSEMbIE JJIs BBIBEICHUS TISITEH.

Ilpaxmuxa

1. Onpenenenne pH - cpenpl B MbUIax U MIAMITYHSX.

2. [IpuroroBneHue Mbljla U3 CBEUYKU U CTUPATILHOM COJIBI.

3. BriBenenue nsiteH ¢ Tkanu. Mbia. CoctaB, CTpOEHUE, TOTYyUYECHHE.

4. CpaBHEHUE CBOMCTB MbLIa CO CBOMCTBAMU CTHPAJIbHBIX MOPOIIKOB.

Tema 10. Xumust 1 KOCMeTHYECKHE CPeACTBA

Kocmernueckue wmoronme cpencrBa. Kpembl. [leHomoromme cpencrsa.
OnostackuBateny U KOHAUIMOHEPHL. I'enu. CocTaB U CBOMCTBA KaK COBPEMEHHBIX,
TaK U CTApUHHBIX CPEJICTB TUTHEHbI; TPaMOTHBIM BBIOOP CPEICTB TUIHEHBI;
MOJIE3HBIE COBETHI MO YXOAY 3a KOXEH, BosocaMu M mojiocTeio pra. CocraB u
CBOMCTBA HEKOTOPBIX IPENapaToB T'MTMEHUYECKOH, JIEYeOHOM U JEKOPaTUBHOM
KOCMETHKH, TPaMOTHOE HX HCIIOJIb30BaHHE. XUMHUYECKUE MPOLECCHI, JEKAIIUE B
OCHOBE YX0J1a 33 BOJIOCAMH, UX 3aBUBKH, YKJIAJIKH, OKPACKHU; MPAaBUIIbHBIN YXO[ 3a
BOJIOCAMH, TPAMOTHOE UCIOJIb30BAaHUE NPEMAPATOB ISl OKPACKU M YKIJIAJIKH BOJIOC,
OpPUEHTUPOBAHUE B UX MHOTOOOpA3UU.

J1e3010paHThl U 030HOBBIA «IIUT) MIJIAHETHI.

JlymmcThle BeliecTBa B napproMepun, KOCMETHUKHU, MOIOILIUX CPEACTBAX.

Ddupnsie macna. Cocras.

Crnoxunble a¢upsl. CocTaB, CTPOCHHE, MOTYUYEHUE.

Ilpakmuxa

1. U3ydyenue coctaBa 1EeKOPATUBHONM KOCMETHKH 10 ITUKETKAM.

2. Onpenenenne pH - cpenpl B MbuIax U MIAMITYHSIX.

3. W3Bnedenne 3(pUpHBIX Macel U3 pacTUTENbHOro Marepuana. [lepeunas wmsta,
€JIOBOE MacIIo.

4. TlomydeHue CIOXKHBIX 3(PUPOB M3 OPraHUYECKUX COCTUHEHHM. DTUIMETaHaT
(3amax poma). M300yTmiaTanaT (ppyKTOBBIN 3amax).

Tema 11. Xumust — Xx0351iiKa JOMaIIHEH aNITeYKU
JlekapcTBeHHBIE NpenapaThl, UX BUABI U Ha3HaueHue. Kaxnoe nexkapcTtBo —
XAMHUYECKUN PEAKTHUB.
Mmuororpanssiii wox. IloueMy Wox Hamo naepkarb B IUIOTHO 3aKyIIOPEHHOM
CKIISIHKE. «3elI€HKa» WKW PAcTBOp OpwiimaHToBOro 3enéHoro. HeoObruHbIe
CBOMCTBa OOBIYHOM 3€TIEHKHU.



AKTUBUPOBaHHBIN yIoOJb.

JlexapcTBa oT npocTyibl. Butamunbel CaMo/ie/IbHBIE JIEKAapCTBa.

AcIMpyH WM aleTWICAJUUUIOBAas KUCIOTa MU €ro cBoicrea. Uto mosesHee:

aCTIMPUH WK yTICapuH, HypodeH uim uoynpoden?

Ilepexnch Bogopoaa u rugporeput. CBONCTBA IEPEKUCH BOJOPOAA.

[lepmaHranar kanaus, MapraHLOBOKHCIBIM Kajdui, OH € — «MapraHLOBKay.

HeoObrunbie cBoiicTBa MapraHIlOBKH. Kakyio OMAacHOCTh MOMKET MPEACTaBIATH

MapraHIoBKa.

Hy>xHa 1 B JoMallHen anreyke OopHas KUCIIOTa.

Crapsle 1eKapcTBa, KaK ¢ HIMU OCTYITUTb.

Bormpocsl k ceMuHapam:
1. Ilepmanranar xamusa. Hcropuss oTkpbiTHA. PU3NYECKHME CBOMCTBA.
OxucnurensHble cBokicTBa. [IpaBuia XpaHeHus epMaHaraHaTa Kajiausl.
2. IlpumeHeHre pacTBOpa epMaHraHaTa Kajaus B ObITy, B MeIULIMHE. Mepbl
IIEPBOM IIOMOIIM TPH OTPABICHUH KOHIIEHTPUPOBAHHBIM PACTBOPOM
IIEpPMaHIaHATA KaJIHsl.
3. PactBop OpwmiumantoBoro 3eneHoro. llepokcun Bogopoaa, uCTOpHS
oTKpbITUs. Ilepruapons. dusznyeckne, XMUMUUYECKHUE CBOMCTBA.

[IpumeHeHre B MeEIOUIIMHE: KPOBOOCTaHABJIMBAIOUlee U Je3WH(ULUpPYIOLIEe

CPEICTBO.

Ilpaxmuxka.

1. ITonyyenue nogodopma.

2. [le¥icTBHE KUCJIOT Ha OPUIIMAHTOBBIN 3€ICHBIN.

3. lllenoyHoe pacilerieHrue JTEeBOMUIIETHHA.

4. KauecTBeHHas peakiysa Ha IEPOKCU BOJOPOIA.

5. Onpeznenenre BUTAMUHOB B IIpENapaTax MOJUBUTAMHHOB.

Tema 12. XumMus B MeJUIIHHE

IlepBble marm xumuu B MeauuuHe. [lonstue o dapmakosnoruu,
HaTpOXUMUH, XumuoTepanuu. [lapainenbc — OCHOBOIOJOXHUK MEIUIIMHCKON
xumun. Knamuit [amen — ¢apmakonor. II. Opaux — OCHOBOIOJIOXHUK
xumuotepanuu. IIpodeccun: xuMuk, OHMOXMMHK, (QapmaneBT, JIabOpaHT.
JlekapcTBenHble  BemiectBa.  Kiaccudukanuu — JE€KapCTBEHHBIX — BEIIECTB:
dbapmakonorudeckas, xumudeckas. CpIpb€ I TOJYyYECHHS] HEOPTaHWYECKHUX,
OpraHUYeCKUX JIEKApCTBEHHBIX BemlecTB. DOpMbI JICKAPCTBEHHBIX MpenapaToB:
TaOJIETKH, Ipaxe, CBEUH, IMYJIbCHH, CYCTICH3UH, HACTONKHU U JIp.

llpakmuxa
1. O3nakomiieHue ¢ hopMaMu JIGKaPCTBEHHBIX IIPEnapaToB.
2. 3HaKOMCTBO C 00pa3iaMu JIEKAPCTBEHHBIX CPEJICTB U OTBITHI C HUMH.
3. DKCKypcHsl B MEIITYHKT.
Camble npocThie U3 JIEKAPCTB



Ilepmanranar kanusa. HMcropus oOTkpbiTUa. @DuU3NYECKUe CBOMCTBA.
OxucnurenpHbie CBOMCTBA. [I[puMeHeHrne pacTBOPOB MepMaHTaHaTa Kaaus B OBITY,
B MenuuuHe. [IpaBuna xpaHeHus. Mepbl INepBO MOMOIIM MPU OTPABICHUU
KOHICHTPUPOBAHHBIM PACTBOPOM IepMaHraHara kanus. llepoxcun Bomopona,
ucropuss  OTkpeiTus. lleprugpons. ®usnyueckue, XHUMHYECKHE CBOMCTBA.
[IpumeHnenue B MeAMIIMHE: KPOBOOCTaHABIMBAIOIIlee U JAe3WHUIHMpYIOIEe
cpenctBo. Hox: umcTopus OTKpBHITHS, CTpoeHHEe, (DU3NYECKHEe U XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE.

bopnas kmcimora, OOpHBIM COHUPT, AaHTUCENTHYECKAs aAKTHBHOCTD.

DU3NOTOTHYECKUI PACTBOP.

Jlsanuc. Hamateipabii cnimpt. ['ekcaruapar ximopuaa kainbius. ['enraruapar

cyib(dara nuHKa.

AKTUBHUPOBAHHBIN YroOJb.

IIpaxmuxa

1. IlpuroroBneHue pacTBopa XJIOpUAA KajdblHs C 3aJaHHOW MacCOBOU

JIOJIEH.

2. «Kugxkuit xameneon». Pasnoxkenue nepokcupa Bomopoma. H202 —

OKHUCJIUTENb, BOCCTAaHOBUTENb. PacTBopeHne #oxa B BOJAE, B CIIHPTE.

PacnoznaBanue monuaoB. ObeciiBeUMBaHUE pacTBOpa MEepMaHTaHaTa Kajus

AKTUBUPOBAHHBIM YTJIEM.

AnoBursie BelecTBa

Anwl. Knaccudukanus siIOBUTHIX BEIIECTB. YTAapHBIN Ta3: MPU3HAKU
otrpasieHusl. Okazanue nepoi nomouu. Pryte. TOKCHYHOCTH TAPOB PTYTH.
Conu pTyTH: KOJOMEIb, CyJieMa, NPUMEHEHHE B MeEIUUUHE. MBIIIbSK.
Csunen. CoennHenus: XxpoMa. TOKCHYHOCTh OPTaHUYECKUX PACTBOPUTEIIEH.
[IpaBuna xpaHeHus s10B B ObITYy. Mepbl MepBOii TOMOIIU MPU OTPABICHUHU.
XUMUS 1 MEIUIUHA.

Buorennbie 3j1eMeHTBI U UX COeIMHEHUS

OO6mumit 0030p OHOJOTUYECKON POJNH  AJIEMEHTOB-OPTaHOTEHOB
VYraepon. Bogopoa. Kuciopoa. Azot. Cepa. @ocdop. buosnorndeckas posb
HEKOTOPBIX HEMETAJUIOB, HE OTHOCAIIMUXCSI K opraHoreHam dtop. Xiop.
Bpom. Mon. Kpemnwii. Ceren.

buonornuecku BakHbI€ HEOPTAHUYECKUE COCTMHEHUS] HEMETAJIOB.

Kucnopoa. O3on. Boga. Munepanbabie Boabl. Ilepokcua Bogopoaa.
depMEHTAaTUBHBIE CPEACTBA 3alMThl opraHu3Ma. CepoBoaopod. AMMUAK.
[{ukn MmoyeBuHOOOpa30oBaHusa. MOHOOKCH]T a30Ta.

Hwutpatel, HuTputsl. Yriekucibld ra3. MOHOOKCHI yriaepona.
bydepnbie cuctembl opranusma. ['miapokapOoHaTHas OydepHas cucrema.
®docdarnas OydepnHas cucrema. Mexanusm O0yhepHOTO EHCTBUSI CHCTEMBI.
B3auMocBsi3b KpyroBOpOTOB OMOTEHHBIX AJIEMEHTOB.

Buoneoprannueckasi XumMusi 1 MeIHULMHA



Heoprannyeckyro  OMOXMMHIO  MOXXHO  pacCMaTpuBaTh  Kak
NPUJIOKEHUE MPUHIHUIIOB  KOOPJAUHAIIMOHHOM XHMMHUUM  METAJIOB K
OMOJOTUYECKUM MPOOTIEMaM.

Mertainel B OpraHu3Me 4eaoBeKa

buosiorndeckast pojab «METAIIOB JKU3HI»

O6mwmit 0630p posu s-metasioB. Harpuii. Kanuit. Maraumii. Kanbumii.
JlaHHBIE METAJIJIBI PACCMATPHUBAIOTCA COTJIACHO TUIAHA:

1. Copepxxanue B 3eMHOW Kope. BaxHeimmne npUpOIHBIE
COEJIMHEHHS.

2. Coneprxanue v OPMBI CYIIIECTBOBAHUS B )KUBBIX OPTaHU3MaX.

buonornueckas posb.

3. IIpuMeHeHne MeTallia U €ro COCAUHEHUN B MEJTUIIUHE.

4. TOKCMYHOCTH METAJJIa U €T0 COCTMHEHUIA. )

OO6muit 0630p ponmu d-mertayoB. Kenezo. Mapranen. KoOanst. Menp.
[Munak. MonubneH. /J[lanHble METAJLIBI pacCCMaTPUBAIOTCS COTJIACHO IJIaHA:

1 Conepxanue B 36MHOI KOpeE.

2. Baxuelne NpupoaHbIE COCTUHEHUS.

3. Conmepxanue U (GOpMBbI CYIIECTBOBAHHUS B >KMBBIX OpTraHHU3Max.
buonoruueckas posib.

4. [IpumeHeHne METaJIa U €r0 COCAMHEHU B MEAULIUHE.
@U3NOJIOTUYECKAas] U TMATOJOTMYECKas pOJb HEKOTOPBIX JJIEMEHTOB B

opranu3Mme. s-OnemeHThl. d-OnemenTtsl. KomrekcHbie (KOOPAMHAIIMOHHBIC)
COCIMHEHUS PA3MUYHBIX DOJEMEHTOB B OpraHu3Me. OJIEMEHTHI, OO0JIe3HH,
JeKapcTBa. bUOIOTMYECKN aKTUBHbBIE MOJIEKYJIbI.

Bona. AmuHOKuCIOTBL. AckopOuHOBas kuciota. OpTOMOJEKyJspHas
MEIWIIMHA. bHOJOrMYecku akTHBHbIE OJUromMepsl  buonoruueckas  poiib
HEKOTOPBIX METAJIJIOB, HE OTHOCAIIUXCA K «MeTajlylaM >KU3HW». AJIOMUHUH.
Cepe0Opo. bapuii. Pryts. CBuHe1.

Ilpaxmuxa.

Temartnueckass BAKTOPUHA « XUMUSI U MEJTALIMHAY.
du3nveckass XMMHUA U MeIUIIUHA

®dusnosior — 310 (GUUKOXUMUK, UMEIOIIUA 0 C SIBJCHUSIMH >KUBOTO
opranu3ma. .M. CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIECTBOBAaTh JIHIIb
Omaromapsi WX 3aMeuyaTeIbHOM CIIOCOOHOCTH KHWHETUYECKH KOHTPOJIUPOBATH
XUMHUUYECKUE PEaKIMu W TEeM CaMbIM IMOJABJIATh CTPEMJICHHUE K JIOCTHKCHHIO
TepMoarMHaMU4eCKuX paBHOBecuil. M.B. bepe3nn. Xumunueckas TepMOJIMHAMUKA U
YKUBBIE OPraHU3Mbl TepMOJUHAMUKA U OPTaHU3MBI.

Xumudeckass U OHOXMMHMYECKass KHHETHKa W Kataiu3. DepMeHThl —
OMOJIOTUYECKHUE KaTaTu3aToOPhl. 3HAYEHUE PACTBOPOB ISl OMOJIOTUHA U MEIUIIUHBI.
KucnotHo-1ienounoe paBHOBecue U Oy(pepHbIe CUCTEMBI OpraHu3Ma.

AMHMHOKHCIIOTHBIE OydepHbie cuctembl. benkoBbie Oy(epHbIE CUCTEMBI.
M3meHeHne KUCIOTHO-IIIEIIOYHOTO PABHOBECHSI TIPY PA3IMYHBIX 3a00JIEBAHUSIX.



MeauuuHCKUe MaTepUaJIbl

Heoprannueckue wmeaunuHckue Marepuainbl. MeTawibl.  YriepoaHsle
Marepuaibl. MeXaHH3Mbl B3aUMOJACUCTBUSA ~ MEAUIMHCKAX MAaTEpPHAIOB C
OMOJOTMYECKUMH cUCTEMaMU. B3zanmoaeicTBusd: Marepuan — KpoBb, Marepuai —
TKaHb, MaTepUai — KJIEeTKa, MaTeprall — OMONIOIUMEPBHI.

HckyccTBeHHBIE Oprabl. ArmmapaTbl «HUCKYCCTBEHHOE CEpALE-JIETKOe»,
«HCKYCCTBEHHasl MOYKa». VCKyCCTBEHHOE CcepJllle YelIOBeKa C aBTOHOMHBIM
VCTOYHHUKOM ITUTAHHUS.

Bomnpocel k cemunapam:

1. Mom: MCTOpHS OTKpBITHS, CTpOEHHE, (H3MUECKHe M XMMHYECKHE CBOICTBA,
IIPUMEHEHUE.

2. bopnas kucioTta, OOpHbBIN CIUPT, AHTUCENITUYECKASI AKTUBHOCT.

3. ®uszunonornyeckuil pactrop. Jianuc. HamaTteipHblii ciuprT.

4. OypauunuH. AKTHUBUPOBAaHHBIM yroib. ['opumyHukm, macteipu. Hx
IIPUMEHEHUE, CBOICTBA, CIIOCOOBI XPAHEHHSI.

5. AcnupuH. [Ipumenenue, papMakonoruueckoe 1eicTBUE Ha OPraHu3M.

6. AHTHONOTHKY, Ki1accudukanus. JucobakTpuos.

7. ApomMaTHYeCcKuE Maciia U UX ACWCTBUE HA OPraHU3M. ApoMareparnus.

8. AcnivpuH, pU3nUYecKre CBONCTBA, UCTOPUS MOJTyUECHUS.

9. AHTUOMOTHUKHU, UCTOPUS OTKPBITHS.

10. Knaccuduxaius siJOBUTHIX BEIIECTB.

11. Yrapnsiii ra3: npuzHaku orpasieHusd. Oka3aHue epBor MMOMOIIH.

12. Pryth. TokcuuyHocTs mnapoB pryTH. Colld PTYTH: KaJOMENb, CYyJEMa,
npuMeHeHue B MeauuuHe. Mpimbsk. CBuHen. CoequHeHust Xxpoma.

lIpaxmuxa

1. UccnenoBanue JIeKapCTBEHHBIX MPENAPATOB.

2. JlenoBas urpa «Cnacute OosibHOrO». JlemoBas urpa cCOmpoOBOXKIAETCS
IPOBEICHUEM KAayeCTBEHHOIO aHaJi3a pPAacTBOpa KOHKPETHOIO  BEUIECTBA
XUMHUecKUMH MeTofamu. (BemectBa: THocynbdar HaTpusi, HOBOKaWH, JIaKTaT
KanbLus, D-riroko3a, MeIHbIN Kynopoc, OpoMHT Kallus, CyJIb(paT Martus).

3. UccnenoBanne TOKCUMYHOCTH OBITOBBIX BeweCTB. OCTOPOKHO, MUILEBbIE
no0asku! Mx neficTBUe Ha OpraHu3M.

4. Pemenune 3agad 10 O0OO0MmMIEH XUMHH C MEIUKO-OMOJIOTHUYECKOU

HaIIPaBJIEHHOCTHIO.

5. Konkypc (Konu4ecTBeHHBI) uucia penieHHbIXx 3agad. CocTaBieHHe

COOpHUKOB 3ajay ydamuxcsi mno Teme (¢ pemeHusmu). CocTaBieHHUE

TBOPUYECKUX PACUETHBIX 3a]a4 I10 PA3JIUYHBIM TEMaM.

Tema 13. BoinoiHeHHE IPOEKTOB
Teopus. [Toustue npoekra. TUbI TPOEKTOB, OCHOBHBIE ATAIbI BHITIOJIHEHUS
npoekTa. Kputepun OlleHMBAaHUS BBIMOJHEHUS M 3allUThl NpoekToB. Co3pgaHue
MPOEKTA OCYIECTBIAETCA MO CIACAYIOLIUM dTaaM:



— Onpezenenuie npoodIeMbl;

— AKTyanusanus Tem;

— Bb160p 00bEKTa H3YUCHHUS;

— IlocTaHoBKa LiEIU U 3a]1a4;

— [Mon6op matepuana;

— Bb100op MeTo10B HccneI0BaHuS;

— [IpoBenenue 3xkcepuMeEHTaNbHON PadOTHI;

— Odopmienue padoThI;

— 3ammTa MpoeKTa, MPEICTaBICHUE PE3YIhTATOB.

Ilpakmuxka
BrinonHeHne NpoeKTOB € UCMOIb30BAaHUEM KOMIIBIOTEPHBIX TEXHOJOTUH. 3aluTa
IPOEKTOB.

IJTAHUPYEMBIE PE3YJIBTATDI

Oo0pa3oBaTebHbIE Pe3yJbTAThI:
[Tocne 3aBepuieHust o0yuenus no [Iporpamme obydaronuecs OyAyT 3HATh:

— COCTaB, CBOMCTBA, 00JIACTH MPUMEHEHUSI HauboJjee paclpoCTPAaHEHHBIX BEILIECTB
U MaTepHaJioB W yMETh MNPHUMEHATh MX [0 HA3HAYEHUIO, COOJIIO/asl IMpaBHiia
0€e3011acHOro OOpalIeHNs C HUMU;

— pPOJb XUMHYECKHX DJIEMCHTOB M WX COCAUHEHUH B JKU3HEACITCIHLHOCTH
OpraHvM3Ma; — BaXHCHUIIME XUMHUUYECKHE TMpPEBpallcHUs, JICKAIIUEe B OCHOBE
MeTaboIM3Ma;

— HEKOTOpPbIC HEOPraHUYECKHEe W OPraHuYeCKHUE BEIIECTBA, MPUMEHSIEMbIC B
MeIUIINHE.

[Tocne 3aBepuienust o0yuenus no [Iporpamme oOydaromuecst OyayT yMeThb:

— COCTaBJIATh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB B IPUPOJE,
00OCHOBBIBaTh POJb KAXKIOTO B COXPAHEHUM NPHUPOJAHOTO PaBHOBECHS,
aHAJIM3UPOBATh IPUYUHBI U MTOCJIEICTBHS €r0 HApyLIEHUS;

— MPOBOJIUTh XUMUYECKUN IKCIIEPUMEHT MO OOHAPYKEHUIO KATUOHOB U AaHHOHOB
B PacTBOpax;

—coOmoaTh MpaBwia OE30MaCHOCTH MpHU  OOpAIEHUHU C JIEKAPCTBEHHBIMU
BEIIECTBAMH U CPEJICTBAMU OBITOBON XMUMHUU;

—COCTAaBJIATH OTYCT O IMPOACIIAHHOM 3KCIICPUMCHTC,

—IHPUMCHATH BCHICCTBA IO HA3HAYCHHUIO,



—peuaTtb 3aJa4un paSHHqHOﬁ CTCIICHN CJIOKHOCTH:

KOMIIJICKCHBIC,

KaKk THUIIOBBIC, TaK H

—pa3sBUBATb CO6CTB€HHYIO HHUINATUBY W II03HABATCIIbHYIO AKTHBHOCTHL IIpH

PCIICHUHN PA3JIMIHBIX BOIIPOCOB U HpO6J'IeM B XUMHUH.

YUYEBHBIN ILIAH

Ha3zBanue pa3aejia

KonuuectBo uacoB

BCETO

Teopus

IIpaKTHUKa

®opma
arrecranuun/
KOHTPOJIA

Xumus "
MeIUuIHHA

11

XUMHS 1 METUIIMHA

1.2

JlekapcTBEeHHBbIE
npenapaTsl

13

HOM@.H.IHHS[ alfTcyka

TEeMaTU4ecKoe
TECTUPOBAaHUE

14

[IpakTnueckas
pabora «3ydyenue
CBOWCTB
JIEKapCTBEHHBIX
MPENapaToBy

1.5

DKCKypCHsl B allTeKy

-

Morwuue u

YU CTALINE
CpeacTBa JUYHOM
THTHEeHbI

Bunaer Morormx
CpPEACTB

Hereprensl nim
CMC. Motoniune
cpencTBa 3a paboToit

IIpaxTrueckas
pabota «Ilonyuenue
MBLIa»

Yro Takoe
CTUPAJIbHBIN
nopoiok. Ctupka.

TEMAaTUYCCKOC
TCCTUPOBAHUC

Cemunap: O uém
MIOBEAAN SIPJIBIK HA
OJICK]E

XUMHUYECKUE
CpEACTBA TUTUEHBI U
KOCMETUKU

TEMaTHUYECKOE
TECTUPOBAHUE

CpencrtBa yxoja 3a
3ybamu.

[Ipodunaktuka
3a0oJieBaHus 3y0O0B.




Jle3o10paHThL.
Kpacurenu nis
BOJIOC. Mephl
MIPEAOCTOPOKHOCTH
IIpH UCIIOJIb30BAaHUU
JI€30JJOPaHTOB U
Kpacuresnen s
BOJIOC.

TEMaTUYECKOE
TECTHPOBAHUE

[IpakTnueckas
paborta
«Onpenenenue pH
Cpeibl HEKOTOPBIX
YUCTAIIUX U
MOIOILLUX CPEJICTB»

Xumud u
KOCMETHKA

KocMmeTnka B
JPEBHEM MHUPE

W3 gero nenaror
KOCMETHKY.

XnuMuyeckme
CaJIOHBI KPaCOTHI:
Canon
«JlexopaTuBHBII
MaKHUSIK)»

XUMHYECKHE
CaJIOHBI KPaCOTHI:
Canon «bapxarnas
KOXKay

XnMuyeckue
CaJIOHBI KPacoThI:
Canon «Mmnepus
apoMaToB»

DKcnepuMeHTaIbHas
nabopaTopusi:
MacTep KJ1acc
BU3AXKHUCTA
naphromMepHoi
KOMITaHUHU

Xumud Hauieu
10700000

10

XUMHUYECKHUE
BEIIECTBA B ITUIIE

benku. Kupsr.
VTrieBoabl.

BuraMuHbL.

Tematnueckoe
TECTUPOBAHHUE

TlumieBrie Sab1.
bpoxenue.

Tematnueckoe
TECTUPOBAHHUE

HI/IH_ICBLIC ,Z[O63BKPI B
IMPOAYKTHI TUTAHUA

MapkupoBka




YIaKOBOK IMHIIEBBIX
MPOJIYKTOB U
YMEHUE UX YUTATh.

7 | Ilumesas 1 1
MIPOMBIIIIJICHHOCTD.
8 | [IpakTuueckas 1 1

pabora «M3yuenue
CBOMCTB O€JIKOB,
XKHUPOB, YIIIEBOJOB)

9 | [IumeBsle 1OOABKU B 1 1 TemaTuueckoe
MIPOYKThI TUTAHUS TECTUPOBAHUE
BenrecTBa u 4
310POBbE YeJIOBeKAa

1 | ITarosoruueckoe 1 1

BIIMSTHUE TSKEIIBIX
METAJLJIOB Ha
3J10pPOBbE YEJIOBEKA

2 | Makpo- u 1 1 TemaTuyeckoe
MHUKPO3JIEMEHTBI, UX TECTUPOBAHUE
BIIUSTHUE HA
3/10pOBbE YEJIOBEKA.

3 | Cemunap: «BimsHue 1 1 Temarnueckoe
HEKOTOPBIX TECTUPOBAHUE

MCETAJIJIOB HA
3A0POBLEC YCIIOBCKA»

4 | [IpakTrueckas 1 1
pabora «AHanu3
MOJIOKa»
HTorosoe 3ansiTne 2
HUTOI'O: 36
TEOPEeTHYECKHUX 25
NPAKTHYECKUX 12

Dopmul noOGeOeHUA UMO208 peanu3ayuu 6a3080u NPOZPammuol
[TonBeneHNE UTOTOB PeATU3yETCS B paMKax 3alllMThl Pe3yJIbTaTOB BHIMOIHCHHUS. . .
Dopmvlt ammecmauuu:

- CaMOCTOsITeNIbHAS paboTa;

- TECTUPOBAHUE;

- TBOPYECKHE OTUETHI,

- y4acTHE B TBOPUYECKUX KOHKYpCaxX M MPEAMETHON OJIMMITHAJIC 110 XUMHH;
- MPE3CHTAIMS U 3alUTa MPOCKTA.

Texkymni KOHTPOJIb:

dopMaMu KOHTPOJIS YCBOEHUs yueOHOro MaTepuana [IporpaMMbl sIBISIIOTCS
OTUETHl MO TMPAKTUUYECKUM paboTaMm, TBOpPUYECKHUE paOOThI, BBICTYIJICHUS Ha



CEMHHapax, CO3AaHUC IMPE3CHTAIUH 110 TEME MU T. M. O6yqa}0mnec>1 BBIITIOJIHAIOT
3aJIaHMA B MHAWBHUAYAJIBHOM TCEMIIC, COTPpyAHHW4YAsA C IICAarorom. Brimonnenue
IMIPOCKTOB CO34aCT CHTYAIUIO, IMO3BOJIAIOIIYIO PCAIM30BATH TBOPYCCKHUC CHIIBI,
00eCceYnuTh BBIpa6OTKy JIMYHOCTHOI'O 3HaHUA, COOCTBEHHOIO MHCHUs, CBOCIO
CTHJIA ACATCIIBHOCTH. BxkirodyeHue 06yqa}0mnxca B PCAJIBHYIO TBOPYCCKYIO
ACATCIBbHOCTD, IPUBJICKAIOIIYIO HOBHU3HOW M HCOOBIYHOCTBIO SIBIIICTCS CTUMYJIOM
pa3sBUTHUA ITO3HABATCIIbBHOI'O KMHTCPCCA. OI[HOBpeMeHHO Pa3BUBAIOTCA CIIOCOOHOCTH
BBIABIIAITDH HpO6HeMBI " pa3pCuiaTb BOZHHUKAIOIMIUC IIPOTHUBOPCUMA. IIo oxoHuaHUM
I(El)KI[Oﬁ TEMblI IIPOBOAUTCA  HUTOIOBOC 3aHATUC B BHJAC TCMATHYCCKOI'O
TCCTUPOBAHUS.

Hrorosas aTreCrauuss 1pcayCcMarpuBacT BBIIIOJIHCHHUC HWHAWBHUAYAJIBHOI'O
IIPOCKTA.

MaTepl/IaJILHO — TeXHH4YecKoe odecrneuyeHme

OpraHu3alMOHHBIE YCJIOBUS, IO3BOJSIONIME PEAIN30BAaTh COACPKAHHUE
JOTIOJTHUTENBHOW ~ 00pa30BaTEIbHOM  MpOrpaMMbl  «XHUMHST U KU3HBY»
IIPEAINOIAraroT HAINYHUE:

- IIOMEIICHMS, YKOMIIJIEKTOBAHHOI'O CTaHJIapTHBIM y4eOHBIM
obopynoBanueM u  MebOenpto  (ocka,  MapThl,  CTyJbd,  HIKadbl,
ANEKTPOOOECTIEUeHNE, BBITSKHOM IIKad, paKOBMHA C XOJOIHON BOAOIPOBOJIHOMN
BOJION).

- HEOOXOUMBIX JUIsl SKCIEPUMEHTOB 00OPYAOBaHUS U PEaKTHUBOB.

- MyJbTUMEAUINHOr0 00OpyAOBaHUS (KOMIBIOTEpP, HOYTOYK, MPOEKTOP,
(I3UI-KapThI, SKpaH, CPEJICTBA TEIEKOMMYHHUKAIMH (JIOKAJIbHBIE MIKOJbHBIC
CETH, BBIXOJl B HHTEPHET).

JunakTudeckoe oOecleueHre TMpernoiaraeT HaJuYhe TEKCTOB Pa3HO
YPOBHEBBIX 3aJaHWil, TEMATUYECKUX TECTOB IO KaXIAOMYy pa3leily TEMBI,
WHCTPYKIMN 11 BBITIOJIHEHUSI TPAKTUUYECKUX paldoT, TaOMUIBI XUMHUYECKHUX
anementoB /.M. MeHneneeBa, TaOIMIBI PAaCTBOPUMOCTH OCHOBAHUM, KHCIIOT,
coJieii.
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