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IHosicHuTebHASA 3alIUCKA
HanpaBneHHOCTh MpOrpamMMBbl: €CTECTBEHHOHAYYHAS
Yposens ocBoenus [Iporpammer: 6a30BbIit

AKTYaJbHOCTb 1 0COOEHHOCTH MPOTPAMMBI

Cucrema oOmero oOpa3oBaHUsi HE BCErJa MOXXET OOCCIICUUTh OOYYAIOUIUXCS TaKHUM
YpOBHEM 00pa30BaHUs, KOTOPBIH OyAeT AOCTaTOYEH I pealu3alui UX CHOCcOOHOCTEeH B
BbIOpaHHOHM cdepe nesTenbHOCTH. IIporpaMma BHEYpOUHOM neATENbHOCTH «XUMHUS B OBITY»
(manee — Ilporpamma) HampaBiieHa Ha pa3BUTHE B (HOPMHUPOBAHKUE y 00YJAIOMIUXCSI IIETOCTHOT O
IPEACTABIEHNU 00 OKpPY)KAIOIIMX BEIIECTBAX HA OCHOBE IOJIYYEHHBIX XMMHUYECKUX 3HaHWH. B
xone peanmuzanuu [IporpamMmbl, 00ydaromIecs COBEPUICHCTBYIOT CBOM YMEHHUS M HAaBBIKM B
pELIEHUH MPAKTUUECKUX 3a]ad, YTO CIIOCOOCTBYET Pa3BUTHIO y HUX JIOTMYECKOI'0, MH)KEHEPHO-
TEXHUYECKOTO M SKOJOIMYECKOro MbllnuieHus. Ha mnpumepe Xumuu, ydampecs MONIYy4aroT
OpEACTaBICHUA O  METOJax  IO3HAHMS,  XapaKTepHBIX  JUII  €CTECTBEHHBIX  HayK
(9KCIIEpUMEHTAIILHOM U TEOPETHYECKOM )

IIpenycmorpennas IIporpammoil  peanu3anms MEXKIPEAMETHBIX CBA3€H  MO3BOJIUT
00y4aIOUMMCsl OCYLIECTBUTh MHTETPALIMI0 UMEIOIUXCSl IPEICTaBICHUN B LIETOCTHYIO KapTHUHY
MHUpa, a NPAKTUYECKUE 3aHATUS M IPOEKTHas JAEATEIbHOCTh COBEPLIEHCTBOBATH YMEHMS U
HaBBIKM, HEOOXOAMMBIE IJIs1 TNPOBEIACHUS HCCIEOBaHMs, CONOCTaBIEeHUS (DaKToOB, aHaIM3a
MOJIyYEHHBIX PE3YJIbTaTOB, pabOThI ¢ MPUOOPAMU U PEAKTUBAMH.

Brnanenue 3HaHUSIMH O XMMMUYECKHX BELIECTBAX MOT'YT 00ECHEUUTh IPAMOTHOE OTHOLICHUE
K IPUPOJIE U K COOCTBEHHOMY 3/10pOBbI0 0€3 HaHeceHUs yuiepoOa. I1oaTomy 3HaHME BO3MOXKHBIX
MOCJIEICTBUN BO3/IEHCTBUS PA3IMYHOIO POJia XUMUYECKUX COEIMHEHUN Ha OpraHu3M YesloBeKa
CTaHOBHTCS HEOOXOIUMBIM HE TOJBKO ISl Bpaueid, HO M JUI KaX/10T0 YeJIoBeKa.

3HaHMsl, MOITy4aeMble B IIKOJIE [0 XUMHUU, BO3MOXKHO U HEOOXOUMO I'paMOTHO MIPUMEHSITh
U B IOBCEJHEBHOM kM3HMU. [lo3HaBas OCHOBONOJAralONIME 3aKOHBI XHMHUH, OOydaroluecs
3HAKOMSTCS C COCTaBOM M CBOMCTBAMM pa3IMUYHBIX XMMHUYECKHUX BEIIECTB, KAK €CTECTBEHHBIM
00pa3oM NpPHUCYTCTBYIOIIME B 4YEIOBEYECKOM OpraHU3Me, TaK W IPU HE3aBHUCHMOM BHEIIHEM
Bo3aelcTBuM. LIIKOMBPHUKM y3HAIOT, KaKk MMEHHO JTH BEIIeCTBAa BIHAIOT Ha MPOLECCH
KU3HEACSITENPHOCTH OpraHM3Ma M Ha caMy JKH3Hb YeJOBEeKa - 4YTO TMOJEe3HO M B KaKHX
KOJINYECTBAX, @ YTO MOKET OKa3bIBaTh OTPULIATEIBHOE BIUSIHHE.

[TporpamMma «XuMusi B OBITY» 3HAKOMUT OOYYarOIIMXCS C KOMIUIEKCHBIMU MPOOJIeMaMu U
3ajayamMM, TpeOYIOIIMMHU CHHTE3a 3HAHUM MO pAxy npeaMeToB ((usuka, OMOIOTHs, 3KOJOTHUS
s;reorpausi, HICTOPUS).

JKO0JIOTHYeCKHe 3a/1auM: aHAJIN3 U3MEHEHUHN B OKpYXKaloLeH cpesie U OpraHu3alus CBOEro
BIIMSIHUS HAa CUTYallnI0, GOpMUPOBAaHHUE OEPEKHOI0 OTHOLIEHHUS K IPUPOJIE.

dusnyeckHe 3aqauyM: U3yuyeHHE (U3NUECKUX CBOWCTB BEIIECTB, (U3UUYECKUE METOAbI
aHaJM3a BEUIECTBa.

Hcropuyeckue 3a1aun: MCTOPUUYECKHUE CBEAECHUS O BIMSHUM XMMHUU Ha KU3Hb YEJIOBEKA.
Buojiornyeckue 3agaum: U3y4eHUe XMMUYECKOI'O COCTaBa 0OBEKTOB XKUBOW MPUPO/IBI.

WNndpopmatuka nouck uHpopmauuu B MHTEepHETE, co31aHne U 0QOpPMIIEHHE MTPE3EHTaLH,
paboTa B TEKCTOBBIX M TAOJUYHBIX PEIAKTOPaX.

Conepxxanue IlporpamMMbl 3HAKOMUT OOYyYarOUIMXCS C XapaKTEpUCTUKON BELIECTB,
OKPY’KaIOIIMX Hac B ObITY: BOJa, IOBapeHHAas COJIb, MUILEBAsl COJA, C BEILIECTBAMH, U3 KOTOPbIX
ClleNaHbl MOCyZa, CIUYKH, KapaHAalM, OyMara, CTPOUTEIbHbIE MaTepHabl, aBTOMOOWJIbHAs
TEXHHUKa, JeKapcTBa U T. II.

Takue Tembl Kak: «Bogay, «[loBapeHHas comby», «Cnnukuy, «bymaray narT BO3MOKHOCTD
aKTyaJIu3alliyd SKOJOTMYEeCKUX 3HaHMW oOyuwaronmmxcs. [IpakTuueckue 3aHSTUS CIOCOOCTBYIOT
(OpMHPOBAHUIO CIIEUATIBHBIX YMEHUI M HAaBBIKOB PA0OTHI € BEIIECTBAMU U 000pYy10BaHHEM.

[IpoexTHpie paboOTHl, TeMaTHKa KOTOpBIX mpuBoautcs B I[Iporpamme, MO3BOJIAT
chopMupoOBaTh y 00y4arOMMXCS YMEHHUE CAMOCTOSITENIbHO MPHOOPETaTh U MPUMEHITh 3HAHUS, a
TaK)Ke pa3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.



AxtyanpHOCTh [IporpamMmbl oOycinoBieHa TeM, YTO B Yy4eOHOM IUIaHE TO MpPEeIMETY
«XuMMS» OTBEJCHO Bcero 2 yaca B Hejemo B 8 1 9 kimaccax u 1 yac B 10 m 11 knaccax, 4To jJaeT
BO3MOXKHOCTh C(pOpMHUPOBaTh y O0yUaIOMIMXCS TOJLKO 0a30BbIEe 3HAHUSA MO MpeameTy. B Toxe
BpeMsi Bo3pacT 15-17 jer sBiseTcss BaXKHBIM i1 HPO(ECCHOHAIBLHOTO CaMOOIpPEEICHU S
oOyyaronmxcsa. Bo3MOXXHO, YTO NPOCHYBIIMHCS MHTEPEC K XHUMHH MOXET BIUSATH HAa BBIOOD
Oynymei mpodeccum.

Ilexaroruyeckas nesecoo0pasHOCTb NPOrPaMMBbI:

[Tenarormueckast 1enecooOpazHocts [IporpaMMmbl 3akioyaeTcs B TOM, YTO B ITPOIECCE
0o0y4YeHUsl CO3AI0TCSA yCIOBHs K (DOPMHUPOBAHHUIO y 00yUYaIOIIUXCS [ETOCTHOW KapTHHBI MHpAa,
BOCHUTAHUIO JIIOJIEH TBOPUYECKMX M KOHCTPYKTUBHO MBICISIIIUX, TOTOBBIX K PEUICHUIO
HECTaHJAPTHBIX >KU3HEHHBbIX 3amady. Ha 3ansrusx mno Ilporpamme Qopmupyrorcs yMeHuUs
O0e3omacHOro oOOpalieHusi C BEIIeCTBAMH, HCIOJb3YEeMBbIMA B TIOBCEIHEBHOW KM 3HHU,
3aKJIaJIBIBAIOTCSI HOPMBI 3I0POBOT0 00pasa JKM3HU. 3HAKOMCTBO OOYYAIOUIUXCS ¢ XUMUYECKUMHU
BELIECTBAMHU, U3 KOTOPBIX COCTOUT OKPYXAIOIIMNA MHUp, IO3BOJISIET PACKPBITh BaKHEHIIME
B3aMMOCBSI3U YEJIOBEKA M Pa3JIMYHBIX BEIIECTB B Cpeie ero OOuTaHus.

Ot1anunrenbHbie ocodeHHocTH IIporpammel.

[Iporpamma wuMeeT NPHUKIAJAHYIO HANpPaBIEHHOCTb W CIYXHUT JJs YIOBJIETBOPEHUS
WHJIWBHUIYaJIbHOIO MHTEpEca OOYYaAOMIMXCS K M3YUYEHHIO U NMPUMEHEHUIO 3HAaHUW MO0 XMMHUHU B
noBceaHeBHON ku3HU. B IIporpamme craBuTcs 3amada HEOOXOAUMOCTH  OOECIIEYHTH
XUMHYECKYI0 TPaMOTHOCTh B HAIPABICHUM COXPAHEHUs 3J10pPOBbs, KaK 3ajlora YCIHEIIHOCTH
YesloBeKa B )KU3HU; JAETCs MMOHATUE O JIEKAPCTBEHHBIX BEIIECTBAX U MEXaHU3MaX X JCHCTBUS Ha
opranu3Mm uenoBeka. Copepxkanue IIporpamMmbl ompenensieTcss ¢ Y4Y4eTOM BO3pPaCTHBIX
0COOEHHOCTEN 00y4aromuXcsi U UX HHTEPECOB B 00J1aCTH O3HAHUS MHUpa, K caMOMy ce0e, )KU3HU
B EJIOM, a TaKKe c y4eToM TICUXOJIOTO-
MEeIarorHYeCKUX 3aKOHOMEPHOCTeH 00ydeHus 1 GOpMHUPOBAHUS €CTECTBEHHOHAYUYHBIX 3HAHUHN U
BHUJIOB TIO3HABATEeNbHOW JAesrensHOCTH. (Ocoboe BHUMaHHE yAenseTcs (HOPMUPOBAHUIO
IKOJIOTHYECKUX 3HAHUH 00YyJaromuxcsl.

Heab u 3anauu IIporpammbl

Heab: dopmupoBaHrne y oOy4arommMXcsi TIIYOOKOTO M yCTOMYMBOrO HHTEpeca K MHPY
BEILIECTB U XMMUUYECKUX IMpEBpaleHUH, TpuoOpeTeHHE HEOOXOAUMBIX MPAKTUYECKUX YMEHUHN U
HaBBIKOB MTPOBEICHUS IKCIIEPUMECHTOB.

3agaun:

e OoOyuarommue:

® pacuIMpeHue Kpyro3opa o0yJarommuxcs ;

® T[IOBBIIICHHE WX MHTEPECa K XUMHUHU U Pa3BUTHE BHYTPEHHEH MOTUBALIMH y4ECHHS
yepe3 ¢GopMUpOBaHUE TMPECTAaBIEHUNH O COCTaBE W CBOMCTBAX XHMHUYECKHX BEIIECTB U
MaTepUAJIOB, OKPYKAIOIIMX YEJIOBEKA B IIOBCEAHEBHOM )KU3HU U MEAUIINHE;

® pacHIMpEHHE U YIUIYOJICHHE 3HAHUM OOYyYaIoIMUXCS O POJNM XUMHUYECKHUX
JJIEMEHTOB U MX COCJAMHEHHI B JKU3HENESITEIIBHOCTH OpPraHU3Ma, O BXKHEUIINX XUMUYECKHUX
IpEeBpalICHUsAX, JeXKAIMX B OCHOBE MeTaboiu3Ma, O NPUMEHEHHUH B MEAUIIMHE HEKOTOPBIX
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB; -

® pacuMpeHue M yriayOJieHne 3HaHWK 00y4yaroIIuXCs MO OBJIAJCHHIO OCHOBAaMU
METOJIOB TIO3HAHMS, XapPaKTEPHBIX [JIsi E€CTECTBEHHBIX HayK (HaOII0JeHUEe, CpaBHEHHE,
9KCIEPUMEHT, U3MEPEHUE);

® TIOATOTOBKa OOYyYaIOIIMXCS, OPUEHTHPOBAHHBIX HAa XHUMHYECKUUH TPOQPHUIH
o0y4yeHusi, K yCBOGHHUIO MaTepHraa MOBBIIIEHHOT'0 YPOBHSI CIIOKHOCTH IO XUMUH.

e PazBuBaromue:
e (QopmupoBaHuE CHENHATBHBIX YMEHHH M HaBBIKOB pPa0OTHl C XHMHUYECCKUMU
BeieCTBaMu U MaTepI/IaJIaMI/I B 6LITy 1 UCIIOJIB30BaHUA HOJIy‘-IeHHBIX 3HaHI/II71 Ha HpaKTI/IKC; -

® pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH M YMEHHMH YYaIIUXCS CaMOCTOSITEIHHO
npuodpeTaTh U MPUMEHATh 3HAHHS Ha IPAKTHKE.



e BocniurareJibHble:
® BOCIHMTAaHUE OHKOJIOTMYECKOH TIpaMOTHOCTM M XHUMHUYECKOM KyJIbTypbl IpH
oOpallleHuu C BEUIECTBAMH - BOCIUTAHHE OSMOIMOHAIBHO- I[IEHHOCTHOTO OTHOLIEHHUS K
OKPY’KaloIIeEMy MUDY;
® OpHEHTAlLMs Ha BHIOOP XMMHKO-OHMOJIOTHYECKOT0 MPOPUIIS.
AJlpecar mporpamMmbi:

[Iporpamma aktyanpHa st oOydaronmxcs 8-9 kmaccoB (14-16 mer). Ha oOydenue mo
[IporpamMmme NpUHUMAIOTCS BCE JKENAKOLIME, HUMeEoLMe O0a30Bble 3HAHMS IO XUMHM U HE
MMEIOIIN e TPOTUBOMOKA3aHUH 110 370POBbIO.

DopMBI M pPeKUM 3aAHATHH .
®opMbl OpraHu3ali yueOHOr o0 3aHATHS:

® JICKIIMOHHO-CEMUHAPCKOE 3aHITHE;

® [IPaKTUYECKOE 3aHATHE;

e Oecena;

® KOH(EepeHIHs,

e Urpa.

®opmbl Opranusany 00pa3zoBaTeIbHOrO IpoLecca: IPynnoBas, UHIUBUyalbHAasl.

ConmepkaHue TporpaMMbl — MpeanonaraeT  pa3HOOOpasHble  BUABI  ACATEIHHOCTH
oOyyaronmxcs: 0ecenbl, AUCKYyCCUU, MPAKTUYECKUE U JTabopaTOpHbIE pabOThI, CAMOCTOSTEIILHBIC
IIPOEKTHBIE PabOTHI C UCIIOJIB30BAHUEM PA3IMYHBIX HICTOYHUKOB HH(OpPMALIUH.

o I'pynnoBasi (6ecema sBpucTHYecKas, 3allUTa MPOEKTOB, Ja0OpaTOpHOE 3aHSTHE,
JEeKUUs, OJMMIIMANA, OTKPHITOE 3aHSITHE, MPAKTUUYECKOE 3aHATHE, IpEe3eHTallus,
CEMUHAD).

o MunuBunyanbHas (HaOmoJeHUEe, OTpabOTKAa HAaBBIKOB pEILEHUS MPAKTUYECKUX
3az1ay).

o JleknmmonHo-ceMuHapckast ¢opMa TMPOBEACHUS YUEOHBIX 3aHSATHH TO3BOJISIET
pacIIupUTh U YrIyOUTh 3HAHUS O XUMHUYECKUX BEIIECTBAX, MPUMEHIEMBIX B OBITY,
CTPOUTENILCTBE, MeAULIMHE U T.[. CeMHHApBl CIOCOOCTBYIOT MOBBIIICHUIO YPOBHS
CaMOCTOSITETbHOCTH OOy4YaloIIMXCsl B YCBOGHMM MaTepuasa W TpH pabore ¢
JOMOJHUTEIbHBIMU HCTOYHUKAMHU HH(OpMAIIHH.

o IlpakTuueckue 3aHATHS CHOCOOCTBYIOT (DOPMHUPOBAHUIO CIEUUATBHBIX YMEHHH U
HABBIKOB pabOThl C XMUMHYECKMMH BelllecTBaMu M obopynoBaHueMm. Co3naHue
IIPOEKTHBIX pPabOT IO OTACAbHBIM TEMaM MpPOrpaMMbl IO3BOJIIIOT pa3BUTH
TBOPUYECKHME  CHOCOOHOCTH,  cGOpMHPOBAaTH Yy  OOy4YalOIIUMXCS ~ YMEHHUS
CaMOCTOSITEIIbHO IPUOOpETaTh 3HAHUS.

WuTerpanus: nporpaMma yriayoJiseT 3HaHUsS 1O OMOJIOTMH, XUMHH, SKOJIOTUHU, MEIULIUHBL,
ICUXO0JIOTUU. ITOroM ycBOEHUS TPOrpaMMBI SIBJII€TCS 3aLUTa IPOEKTA.

Pexum 3ansamii: 1 pa3 B Henemo 1o 1 4.
Cpok peaau3zanuu NporpamMmabi:

Cpok peamuszanuu  mporpammbl 1 rom.  OOImiee KOJMYECTBO Yy4EeOHBIX 4YacoB,
3aIIaHUPOBAHHBIX HA BECh MepuoJl 00ydeHus: 34 Jaca.

IInanupyemble pe3y1bTaThl 0CBOEHHS NIPOrPAMMBI.
Oo0pa3oBare/ibHbIE Pe3yJabTAThI:
[Tocne 3aBepiuieHust o0yueHus 1Mo nporpamMme odydaromuecs OyayT 3HaTh!

®COCTaB, CBOWCTBa, O0JACTH NTpPUMEHEHHUS HauOoliee pacIpOCTPaHEHHBIX BEHIECTB U
MaTepHalioB U yMETh MPHUMEHATh WX IO Ha3HAUYEHWIO, COOJIogasl mpaBmia 0e30MacHOro
oOpaleHus: ¢ HUMH;

® DOJIb XUMHUYCCKUX IJIECMCHTOB U UX COG)]I/IHCHI/Iﬁ B X KUBHCACATCIIbBHOCTH OpraHu3ma,

® Ba)KHEUIIINE XUMHUECKHUE NpeBpallCHus, JIC)KAIINE B OCHOBC MeTaGOHI/ISMa;



® HCKOTOPBIC HCOPraHWMYCCKHUEC W OPraHuvYCCKHUEC BCIICCTBA, IMPUMCHACMBIC B MCEIUIMHE.
[Tocne 3aBepuieHus: 00ydeHus Mo nporpamme odydaromuecs OyayT yMeTh!
® COCTABJIATH CXEMbl OCHOBHBIX KpPYyroBOPOTOB OHOI'€HHBIX JJIEMEHTOB B MPHPOJE,
000CHOBBIBATH POJIb KaXJO0ro B COXPAaHCHHU IIPUPOAHOIO PpPaBHOBCCHUA, AHAIM3HUPOBATH
MMPHUYXUHBI ¥ ITOCIACACTBUA €0 HAPYILICHU A,
® IIPOBOJIUTh XUMHUUYECKUM OKCHEPUMEHT MO OOHAPYKEHHI0 KaTHOHOB M AaHHUOHOB B
pacTBOpax;
-coOroAaTh MpaBUia 0€30MacCHOCTH TPpH OOpAaIleHUH C JIKAPCTBEHHBIMH BEIIECTBAMU M
cpencTBaMu OBITOBOM XUMUH»
-COCTaBJISITh OTYET O MPOACIAHHOM SKCIIEPUMEHTE,
-IIPUMCHATH BCIICCTBA 11O HA3HAYCHUIO,
-pemiaTh 3aa4u Pa3IMIHON CTEMEHH CIIOKHOCTH: KaK THITOBBIE, TAK M KOMILICKCHEIE;
-pa3BUBaTh COOCTBEHHYI0 MHHUIMATUBY M IO3HABATEJIbHYIO AKTHUBHOCTb IIPU PEIICHUU
Pa3INUYHBIX BOIPOCOB U MPOOJIEM B XUMHH.
J11s MOHUTOPHUHTA PE3yIbTATUBHOCTH 00pa30BaTEIBHOIO Mpoliecca Mo IporpaMme « XUMHUS
B OBITY» HCIIOB3YIOTCS CIICAYIONINE BUABI KOHTPOJIS:
e [IpeBapUTEIbHBIA KOHTPOJb (IpOBEpKa 3HAHMM Yywaliuxcs Ha HaydajdbHOM 3Tame
OCBOCHUA HpOFpaMMBI) — BXOAHOC TCCTUPOBAHUC,
® TEKYIIMI1 KOHTPOJIb (B TEYEHUE BCETO CPOKA pean3aliiil MporpamMmbl )s

® UTOTOBbIII KOHTPOJIb (3aKJIIOYHUTENIbHAS [IPOBEpKAa 3HAHWUN, YMEHMH, HAaBBIKOB 10 UTOraM
peam3alyy IporpaMMel).

Coaepxanue nporpamMmbl
Y4aeOHbIH (TeMaTHYeCKUi) MIaH

‘ HasBanue pasgena ‘ Kommnuectso yacos ‘ dopma




Bceero | Teopust | mpakTuka | aTTecTalMu/KOHTPOJIA
BBoaHsbIe 3aHgTHA. 3 1 2
1 Ucropus B3auMOOTHOIIICHHI 2 1 1 Bxonanoe TectupoBanue
YeNIOBEKa M MPHPOIBI
2 CaoiicTBa BELIECTB 2 1 1 TECTUPOBaHUE/ OTUET 1O
MPAKTUYECKON
paboTe
3 [Touemy u Kak TPOTEKAOT | 2 1 1 TECTHPOBAHUE/ OTYET O
XUMHUYECKUE PAKIIHH MPAKTHYECKOM
pabote
4 Bona 2 1 1 TECTUpPOBaHUE/ OTUET 1O
MIPaKTUYECKON
pabore
5 Yucrele BelecTsa u 2 1 1 TECTUPOBaHUE/ OTUET 1O
CMECH B KU3HHU YelIOBeKa PaKTUYECKOM
pabote
[ToBapennas coisb u caxap 4 2 2 TECTUPOBaHUE/ OTUYET MO
6 XuMus NuIu MIPaKTUYECKON
pabote
7 Cnuuku. bymara. 4 2 2 TECTUPOBaHUE/ OTYET 1O
XUMHUSA U CTPOUTENBCTBO. MIPaKTUYECKON
pabote
8 XUMUS 1 MEAUIIMHA 2 1 1 TECTUPOBaHUE/ OTYET
10 IPAKTUYECKON
pabote
9 XUMHS ¥ YUCTOTA B JIOME. 4 2 2 TECTUPOBAHHUE/ OTYET IO
XUMUS U KOCMETHIECKUE MIPAKTHYECKOM
CpencTBa. pa6ore
10 | Xumus u utanera 3emis 2 1 1 TECTUPOBAHUE/ OTYET IO
MIPaKTUYECKON
pabote
11 | HayuyHowucciemoBaTeabCcKas 5 2 3 3ammTa mpoeKTa
IPOEKTHAs J1eATeIbHOCTh
34 16 18

Conepxanue IIporpammel

BBeaenue

OO6mue npaBuia paboThl B XUMUYECKOW jabopaTopuu. TexHHka 6€30MacHOCTH NpPHU

pabore B xumuueckoil tadopatopun. OKazaHue MEPBOM MOMOIIM PU HECUYACTHBIX CIIydasiX.
[IpaBuna paboOThl ¢ KHUCIOTaMH, MIEJIOYaMH, JIETYYUMHU BellecTBamMu. HarpeBaTenbHbIC
nprOOpPHl M MpaBHiia pabOThl C HUMH. XUMHYECKas IMOCya OOMIero Ha3HadyeHUs. MbBITbE U
CyIlIKa XUMHYECKON NOCYIBI.

Ponp XxuMuM B KHM3HM 4eJOBEKa M pa3BUTUM uesoBedecTBa. O030p BaKHEHIIMX

IIpakTHKa:

KJIACCOB COEIMHEHMI, MCIOJb3YEMBIX YEJIOBEKOM. XHUMHUS -TBOPEHHE NPUPOIBI U PYK
yesioBeKa. XUMHMS BOKPYT Hac. XMMUYECKHE BEIIECTBA B [IOBCETHEBHOM KU3HU YEIIOBEKA.




[Tpuembl oOparieHusi ¢ HarpeBaTeNbHBIMU MpUOOpaMH (COUPTOBKA, IUIUTKA, BOISHAs
0aHs) U XUMHUYECKOM MMOCYA0i 00IIIero Ha3HauYeHUsI.

CocraBneHue Ta0nML, OTpaKAOMIMUX KIACCU(QUKAIMIO BELIECTB, W3TOTOBJICHHE
TUKETOK HEOPraHWYECKUX BEIIECTB, COCTABJICHHE CIIMUCKA PEAKTHUBOB, HECOBMECTHUMBIX IS
XpaneHus.

Tema 1. VcTopus B3auMOOTHOIIEHU YeJIOBEKa U TTPUPOJIbI

Wcrounuku sHeprum (McuepnaeMble U HeHcyepraembie). «IKOJIOTMYECKUH PIOK3aK».
HeoGxoaumocTs 6epekHOr0 OTHOLIEHUS K OKpYyXKaroliel cpene. YernoBek U mpupoja B AaIeKOM
IPOLUIOM: IpUCBaMBarolee Xo3aicTBo. JlpeBHue moau. BiMsHue NpuUpogHBIX YCIOBHHW Ha
pacceneHue U 3aHATUS IPEBHUX JIFOJIEM.

OcHOBHbIE 3aHATHS JPEBHUX JIOAEH: coOupaTtenbctBO U oxoTa. IlpucBaumBaromee
X0341iCcTBO. JIOKaNbHBIN XapakTep BIUSHUS A€ITEIbHOCTU APEBHUX cOOMpaTENell 1 OXOTHUKOB Ha
IPUPOAY.

Ilepexoq dyenoBeka K MpOU3BOASAIIEMY Xo03dWcTBY. llpoumsBoamsmiee X035HCTBO.
Bo3HuKHOBEHUE 3emiesienus U CKOTOBOICTBA. Bo3aelicTBre Ha TPUPOAY APEBHUX 3€MJIEIEIIbLIEB
U ckoToBOJ0B. CTUXHIHOE PpUpOAONoiab30BaHue. OnycTbiHUBaHuE. [ nOenp HuBUIM3aIuii.

Ot konecHuubl 10 camoiieta. M3MeHeHne xapakTepa IpUpOIONOJb30BaHUS B INPOLECCE
Pa3BUTHS YEJIOBEYECKOro 00IIecTBa

Yenosek U npupoaa B HacrosdumeM. [IpgaMoe u KOCBEHHOE BO3IEHCTBUE XO351CTBEHHOU
JesTeIbHOCTH 4YeJioBeKa Ha npupony. HMuTpoaykuus. Heucuepmaemble U Hcuepraemble
UCTOYHUKH 3Hepruu. Mcrounuku sHeprum (ucuepnaemble U Hercueprnaemsple). «IKOIOrnYecKuil
prok3ak». HeoOxonuMocTh OepeKHOro OTHOILIEHUS K OKpYXarolel cpezne. AJbTepHAaTHUBHBIE
HMCTOYHUKH SHEPrUH.

[IpuinBHBIE 37EKTpOCTAaHLIMK. DHEPrus BeTpa. I 'eoTepmaiibHast s3Heprusi. buosHepreruka.

[IpakTrueckue 3agaHus

Mopenupyem BeTpsiHou J[BUraTeb.

Ctpoum «po3y BETPOB» CBOEW MECTHOCTH.

[IpeBpaiienne pa3HbIX BUJOB SHEPTUU APYT B Ipyra.

Harpesaem IO-pa3sHOMY (nepenaua TENJIOBON JSHEPIrUuu U3Iy4EHUEM,
TEMJIONPOBOIHOCTbIO, KOHBEKIMEN).

Tema 2. CBoiicTBa BEIIECTB.

Xumnueckue U (uznueckue cBoMCTBa BemlecTB. YucToie BemecTBa U cMecu. OCHOBHBIE
IpUEeMbl C TBEPABIMHU, XKMIKMMHM M Tra3000pa3HbIMU BemiectBamMu. JlaGopaTopHble CIOCOOBI
IIOJIy4EHHsI HEOpraHudeckux BemecTs. lIpomecc pactBopeHmst BemecTts. PactBopel M uX
IIPUTOTOBJICHUE.

[IpakTuueckue 3aganus

[TonmyueHue yriiekucioro rasa, Kuciopoja B JJabopaTOpHH.

[Tonyuenue cynwdaTta Mmenu U3 Mmeau, cepedpa U3 HUTpaTa cepedpa u T.1

Tema 3. [louemy 1 Kak IpOTEKAIOT XMMHUYECKUE PEAKLIUH.

MHoroo0Opa3ue 1 3aKOHOMEPHOCTH MPOTEKaHUsI XMMHUYeCKUX peakuuid. Kiaccudpukanus
XUMHUYECKUX PEAKLUN. 3aKOHOMEPHOCTHU MTPOTEKAaHUS XUMUYECKUX peakuii. BHemHue npusHaku
NPOTEKAHUSI XUMHUYECKUX peakuuid. XHUMHYECKHE YpaBHEHHUSA. 3aKOH COXpPAaHEHUS MaccChl
Bel[eCTBAa. XMMUUYECKHUE PEaKLIMH B )KUBBIX OpraHu3Max.

[IpakTrueckue 3agaHus

CocrapjieHUE YPaBHEHUM peakiluil 1o 1eN0YKe MpeBpallcHUH.

OmnbIThl «3Mes U3 caxapHOW MyapbDy, «B3anMoneiicTBue METAIIIOB ¢ COJITHOW KHUCTIOTONY,
«3Mes U3 IIIIOKOHATa KaJlbIHs».

IIpoBeneHune kKaueCTBEHHBIX PEeaKIIHil.

Tema 4. Bona.

Bopna B macmtabe nitanersl. Kpyrosopor Bojsl. [IpuponHas Boga u €€ nmpecHoil BoAbl Ha
rwianere. IlpecHas Boma M ee 3amachl. DKOJOrMYecKWe MHpoOsiieMbl 4yucTod Boabl. Boma B



opranusme uenoBeka. Boma B memunuHe M Qpapmaxosoruv. AHOManuM (PU3NYECKUX CBOWCTB
PactBopsromas cnoco6HocTh BoAbI. [Ipo6sieMbl MUTHEBOM BOBI.

IIpakTuka:

AHanu3 BOJbI U3 IPUPOAHBIX UCTOYHHUKOB.

PactBopsitomiee [eiicteue BO/IbI.

Ouuctka BOJBI.

Omnpenenenne )KECTKOCTU BOJIbI U €€ YCTPaHEHHUE.

MHuoro mu BozbI OBOIIAx U GppykTax?

Tema 5. UncTble BenecTBa U CMECH B KU3HU YEJIOBEKa

Yucteie BemecTBa Juctummposannas Bona, Kucmopon. Cepebpo, Bogopon, Ceunen u
np. Uctunneie pactBopel. CMecu Mopckas Boga. I'panut. Cranbs. PacTBop Xnopuaa HaTpus i
uHbekuil. Yyryn. Bozayx. bazamer. Crekino. Omynbcus «Mmacio B Boje». PazHoBHIHOCTH
cMmecedd, 00JacTM MX MCHOJIb30BAHUS B IIOBCEIHEBHON >KM3HM UeloBeka. [ OMOreHHbIE H
rereporeHHble cmecu. CMecu B ¢apmakosoruu. [Ipumepbl KUAKUX, TBEPABIX M ra3000pa3HbIX
cmeceil. OqHOPOAHBIE U HEOIHOPOJHBIE cMecH B ObITy. CBoiicTBa cMmecell. Pa3nenenune cmecei.

Brinenenne BemiecTB M3 HEOMHOPOIHOM cMmecH, 0OOpa30BaHHOW pacTBOPUMBIMU U
HEepacTBOPUMBIMU B BojJ€ BemecrBaMu. OTcranBaHue: BplieneHune BELIECTB U3 HEOIHOPOIHOM
cMecu, 0Opa30BaHHOW HEPAaCTBOPMMBIMU B BOJAE BEIIECTBAMU C pa3jJMYHOM IUIOTHOCTHIO. B
JeIUTeNbHONM BOpoHKe. JIMCTHIUIALMS, BbIIapUBaHHE, LEHTPUPYrMpOBAaHUE, XpomaTorpadus
-KpUCTAJIIM3alMs U BO3roHKa. [leperonka wim IUCTHIUIALUS - cIOcO0 pa3fesieHHs, OCHOBAHHBIN
Ha Pa3JIMYMU B TEMIIEpATypax KUIIEHUS APYT B IPyre KOMIIOHEHTOB.

IIpuem pasneneHuss OOHOPOAHBIX CMECEM IyTEM HCHAPEHUsS JIETY4YMX JKHJIKOCTEH C
IoCJIENYIOIEH KOHACH calue ux napos. Ilpumep: monyyenne 1MCTUILIMPOBAHHON BOJIBI.
Pemienne 3amay Ha HaXO0XKIECHUE MAacCOBOM U OOBEMHOM [JONM KOMIIOHEHTA CMECH.

IIpakTuka:

UzroroBnenue mpocTedimux (QUIBTPOB U3 MOAPYYHBIX CcpeacTB. PasneneHue
HEOJJHOPOJHBIX CMECEH.

OuucTka MEAHOro Kynopoca OT HepaCTBOPUMBIX M paCTBOPUMBIX ITPUMECEH.

Tema 6. [loBapeHHas coJib u caxap

Poiib moBapeHHO! coi B 0OOMEHE BELIECTB YeloBeKa U KUBOTHBIX. CosieBoii OanaHc B
opraHuzMe uyesnoseka. lIpumeHenue xyopuja HaTpusi B XO3SMCTBEHHOH JAEATEIBHOCTH
yenoBeka. Korga comb - s1. 3noynorpebnenue conpto. Mcronb3oBanue xjiopujaa HaTpus B
XUMHUYECKON NPOMBIIUIEHHOCTH. lcrnonp30BaHME XJIOpWJa HATpUsl B NUIIE, MEIUIUHE.
[TpousBoacreo noBapeHHOM cosu. Caxap u ero cpoiictBa. Ilosie3Hble UM BpeaHBbIE UYEPTHI
caxapa. HeoObuHOE IpuMeHeHHe caxapa.

IIpakTHuka:

CaoiicTBa pacTBOpOB 1oBapeHHOM conu. ['oput nu caxap? TpuboaromMuHeceHINS.

XuMuA UM

N3 dero cocrout mnuma. XUMHYECKHM COCTaB MNPOAYKTOB mnHUTaHUSA. (OCHOBHBIE
KOMIIOHEHTBhl IUIIM: JKUPbI, OEJIKH, YIJIEBOJAbl, BHUTAMUHBL, COJM. XHUMHUS HPOJYKTOB
PAcTUTEIBHOIO U JKUBOTHOT'O MpoucXoxaeHUs . Pusnonorus nuieBapenus. [Ipogykrsr ObicTporo
IPUTOTOBJIEHUSI M OCOOEHHOCTM HUX Mpou3BOACTBA. IIpomecchl, MmpoucXosiuue IMpH Bapke,
TYIICHHH M XapeHWHu nuiy. Kak cienate ey He TOJBKO BKYCHOM, HO W Tosne3Hoi? JloOaBku B
IPOAYKTHI MU TAHUS.

XUMHYECKHE pEaKIUu BHYTPH Hac. XHUMHUYECKHE IIPOLECCHI, MPOUCXOAAIUE IpU
XpaHEHUU U nepepabdoTKe CelbCKOXO03SHCTBEHHOrO ChIpbsi. KOHCEpBAHTHI M aHTHOKHU CIIUTENH, UX
pOJIb.

Crnoco0bl XUMHYECKOT0 aHajM3a COCTaBa BEUIECTB B MpoaykTax nutanus. CopepkaHue
BUTAMMHOB U MUHEPAJIbHBIX BEIIECTB B MMUILEBBIX MPOAYKTaX.

IpakTHuka:

Onpenenenne kauecrsa Mena. [IpoBepka Mena Ha HalMuKe KpaxMalia, MeJla, caxapo3bl.



Onpenenenve ButaMuHoB A, C, E B pacTUTeIbHOM Macie.

OmnpeneneHne HUTPATOB B IPOJYKTaX.

AHanu3 npoxyaauTeIbHbIX HAIIUTKOB.

Omnpenenenre KoenHa HaMTKaxX

Omnpenesnenne coaepykaHus )KUPOB B CEMEHAaX PaCTEHUH.

KayecTBeHHBIE peakIy Na MPUCYTCTBUE YIIIEBO/OB.

XHWMHUYECKHUE OMBITHI C )KEBATEIBHON PE3NHKOM.

OmnpezneneHue coaepaHUs TOBApPEHHOW CONM MPOAYKTOB MHUTaHHUSA (Macio, ChIPHI,
COJICHBIE MTPOTYKTBHI).

Tema 7. Crinuku

[Tupodopsl. Uctopus uzodbperenus cnuuek. Cninuku [ancens u Yokepa. Cnuuku Copua.
Crnmuku Wpunun. Benckue cnmuku Jlynacrpema. Kpacusrit u 6enslit ¢pochop. OxucnurensHo-
BOCCTaHOBUTENIbHBIE TIPOLIECCHI, MPOTEKAIOIINUE MPH 3aKUraHuM CHuukd. OCHOBHbBIE BHIBI
COBpEMEHHBIX cnuuek. JlepeBsHHbIe(M3TOTOBICHHBIE U3 MATKUX MOPOJ JlepeBa - OCHHBI, JIUIIHI,
TOIOJIS, aMEpPUKAHCKOH Oenoil COoCHbl M T. I.), KapTOHHbIE U BOCKOBBIE (MapaduHOBBIE -

U3rOTOBJICHHBIE M3 XJIOMYAaTOOYMa)XHOI'O0 JKI'yTa, NponuTaHHoro napagunom). ITo meromy
3QKUTaHUS - TEPOUYHBIE (3a)KUTaIOIIMECs MPU TPEHUH O CIELHUAIbHYIO IOBEPXHOCTb TEPKY) U
OecTépouHble (3aKUraloLIecs IPU TPEHUH O JIF00YI0 TOBEPXHOCTD).

Crnmueunoe mpou3BoacTBO B Poccun. CtpoeHue, cocTaB ¥ U3TOTOBICHUE CITUYEK.

Cneuunanbuble cnnyky. lIITopMoBbIe (OXOTHHUYBH) - FOPSIIKE HA BETPY, B CHIPOCTH U MOJ
noxaém. Tepmudeckue - pa3BUBAOIIME [IPU TOPEHUHU OoJiee BBICOKYIO TEMIIEpAaTypy U AAIOLIMe
IpU CrOpaHUM TOJIOBKU OoJjibliee KojauuecTBO Temia. CUTrHaibHbIE - JAlOIIUMe IpU T'OPEHHUH
nBeTHoe miamsa. Pororpaduyeckue - Aar0UMe MCHOBEHHYIO SIPKYIO BCIIBIIIKY, HCIIOJIb3YEMYIO
npu  ¢ororpadupoBanun. CHrapHple CHOUYKH  yBEIMYEHHOrO pasmepa s Oojee
IPOJODKUTENBHOTO TOPEHUs NPU PACKypUBAaHUU curapbl. TpyOodHbIE- CHUYKH YBEIHYEHHOI'O
pa3mepa ans Oosee MPOAODKUTEIBHOIO TOPEHUS INPH PACKYpPUBAHUHM KypHTEIbHOH TpPyOKH.
KaMuHHBIE - OYeHb JUIMHHBIE CIIUYKH, YTOOBI 3a)KUraTh KaMHUHBI. 1'a30Bble - MEHBLICH IJIMHBI
;deM KaMUHHBIE, 4YTOOBl 3a)KUraTh Ta3oBble Topenku. JlekopaTuBHble (TOJApPOYHBIE,
KOJUIGKLIMOHHBIE) - Or'paHMYEHHBIC BBITYCKHM KOPOOKOB (MHOT/a HabopamH, YJIOXEHHBIMU B
JEKOPaTUBHYIO KOPOOKY).

[IpakTuka:

W3yuenue cBOWCTB pa3MUHbIX BUJOB CIUYEK (OBITOBBIX, OXOTHUYBUX, TEPMUUCCKHUX,
doTrorpadpuueckux).

bymara

OT nmepramMeHTa M MIEIKOBBIX KHMI 10 Hammx aHed. llemmosioza. Cessyromue:
KaOJIMH, KapOOHAT KaJbLUs, MUITMEHTHL. XJIOM4aToOyMa)kHble TKaHU. Buasl Oymaru u ux
IPaKTUYECKOe UCMOojb30BaHue. TexHosorus nmpousBojacrsa Oymaru. CTpykTypa Oymaru moj
MHUKPOCKOIIOM BO (DJTyOPECLIEHTHOM CBEYEHHH.

[TonmydabpukaTel 1151 MpOU3BOACTBA OyMaru: JApeBecHass Macca WM LeJUII0J03a;
LEJIIF0JI032 OJHOJIETHUX PAacTeHU (COJIOMBI, TPOCTHMIBI, KOHOIUIM, pHCAa U APYIrHX)e
TOJIYLIEJUTION03a; MakyJaTypa; TpANUYHAs IojyMmacca; Ui CIEeUalbHBIX BHJOB OyMaru:
acOecT, MepCTh U IpyTrue TeKCTUIIbHbIE BOJIOKHA.

ITpousBoacTBO OyMaru: NpUroToBJiIeHUE OyMaXHOM Macchl (pa3MoJI U CMEIlIEHUE
KOMITOHEHTOB, MPOKJICHKA, HAIIOJHEHNE M OKpacka OyMa)KHOH Macchl)® BEIpa0OTKa OyMaxKHOU
Macchl Ha OymarojienaTelibHON MamuHe (pa30aBieHre BOJON U OYUCTKA MAaCChl OT
3arpsi3HEHUH, OTIIMB, IPECCOBAHUE U CYIIIKA, @ TAKXKE IIEPBUYHAS OT/IENIKA)* OKOHYATEIbHAs
oTAeNKa (KaJJaHAMPOBAaHHE, PE3Ka); COPTUPOBKA U YIAKOBKA.

IIpakTuka:

W3ydenue CBOWCTB pa3MMYHbBIX BUIOB OyMaru.

[Tonyuenue Gymaru.

XHMHS H CTPOUTEJIBCTBO



Crpoutensubie pactBopbl. M3Becth. Men. Ilecok. beron. llement. Mcropus crekia.
Kupnuuu. ®apdop u gasHe. [IpeBecnHa yHUKAIbHBIN CTPOUTENbHBIN MaTepralL
Jlakokpacounble MaTepuasbl. CBOMCTBa OJIM(BI, MACISIHBIX KPAacOK, 3Majed, pacTBOPHUTENEH.
[Tonatue 00 sKOJIOrMUECKH YUCTBIX MaTepuanax. Kepamuueckas mneHa. 3umaput. KaMmbimmr.
Conomurt. I'pyTo6a0ku. CUnuKaThl METAJUIOB U BSKYIIME MaTtepuanbl. Koppo3ust cTpouTebHbIX
MartepuasioB. [lonumepsl B CTpOUTENLCTBE.

XHWMHUYECKHE CBOWCTBA CTPOUTEIBHBIX MAaTEPUAIIOB

XUMHUYECKasi CTOMKOCTb - 3TO CBOMCTBO ITOKA3bIBAET, HACKOJIBKO MaTepuajn yCTOMYMB K
BO3/JICCTBHIO APYTIMX BEIIECTB: KUCIOT, IEI0YEN, COJIeH U ra30B.

Koppo3noHHass yCTOMYHMBOCTHL CBOWCTBO MaTepuaia MPOTUBOCTOATh BO3JIEUCTBUIM
OKpy>KaroIiel cpeapl. Yalie BCEro 3T0 OTHOCUTCS K CIOCOOHOCTH HE MPOIYCKATh BIary.

PacTBOpHMOCTH - CBOMCTBO, IPU KOTOPOM MaTepual UMEET CIOCOOHOCTh PacTBOPATHCS B
pa3IMYHBIX )KUJIKOCTAX.

Anresust - CBOWCTBO, KOTOPOE XapaKTepU3yeT CIOCOOHOCTh COEOUHATHCS C APYTHUMHU
MaTepUaJlaMU U TOBEPXHOCTSAMH.

Kpucrammsanus - XxapakTepUCTHKA, IIPU KOTOPOHM MaTepHal MOXKET B COCTOSHUU Iapa,
pacTBOpa WM paciulaBa 00pa3oBbIBATh KPUCTAJLIBI.

Bugsl 3arpssHeHuil (mbUieBble, paAvallMOHHBIE, OMOJIOTMYECKUE, IIYMOBBIE), 3HAYCHHE
JKUBBIX OPraHU3MOB B JOMaX U KBapTUpaXx.

IIpakrtuxa:

OmpeneneHre OTHOCUTEIBHOM 3allBUIECHHOCTU BO3yXa IIOMEICHHH.

Pemenue 3a1a4 ¢ 9KOJIOTHYECKUM COJCP/KAHUEM.

Tema 8. XuMus U MequIIHA

[lepBpie maru xumun B MeaunuHe. I[loHatue o ¢GapMakoIOTruu, arpoOXUMUH,
xumuoTepanuu. [lapanensc - OCHOBONOJIOKHUK MeauUMHCKOW xumuu. Knmaoui lanen -
dapmakornor. I1. Dpaux - ocHOBOMOJOXKHUK Xumuorepanuu. [Ipodeccun: xummuk, OMOXUMUK,
dapmarieBt, madopanT. JlekapcTBeHHbIe BemecTBa. Kimaccudukanmuu 1eKapcTBEHHBIX BEIIECTB:
bapmakonoruueckas, xumuyeckas. ChIpb€ JUIsI MOMyYEHHs HEOPraHMYeCKHUX, OpPraHuYecKuX
JIeKapCTBEHHBIX BemecTB. DOpMBI JIEKAPCTBEHHBIX MpPENapaToB: TaOJNETKH, Jpa)ke, CBEYH,
9MYJIbCUH, CYCIIEH3UN, HACTOUKH U JIp.

IIpakTrka:

OsnakomieHnue ¢ popmamu JIeKapCTBEHHBIX IIPENapaToB.

3HAKOMCTBO C 00pa3liaMy JIEKaPCTBEHHBIX CPEJICTB U OIBITHI C HUMHU.

OKCKypCHs B MEAITYHKT.

CaMble ITpOCThIE U3 JIEKAPCTB.

[lepmanranat kamus. Mcrtopus otkpbiTusa. ®Pusmyeckue cpoiictBa. OKUCIUTENIbHbBIE
cBoiictBa. [IpuMeHeHue pacTBOpOB IMepMaHTraHata Kaius B ObiTy, B Menuuuue. IlpaBuma
XpaHeHHMs. Mepsl NepBOM IOMOIIM IPU OTPABICHUUM KOHLEHTPUPOBAHHBIM PacTBOPOM
nepMmanraara kanusa. Ilepoxcun Bomopoma, ucropust OoTkpbiTudA. lleprunpoisis. @usnueckue,
XUMUYeCKue  cBoucrBa.  lIpumeHenme B MeguuuHE:  KPOBOOCTaHABIMBAIOLIEE U
Ne3uH(UUEpPYOLIee CPEACTBO. Voa: NCTOPHS OTKPHITHSA, CTPOCHHE, (GU3NUECKHEe U XMMHUECKHE
CBOMCTBA, TPUMEHEHHUE.

bopnast kucnora, OOpHBIM CHOUPT, AHTUCENTHYECKAs AaKTUBHOCTh. DHU3MONIOTHYECKUN
pactBop. Jlsnuc. HamateipHblii ciupt. ['ekcaruapat xnopuaa xaibius. ['entaruapat cynbsdara
IHUHKA. AKTUBUPOBAHHBIN YrOJb.

[TpakTuka:

IIpuroroBienre pacTBOpa XJIOPH/IA KAIbIUS C 3aIaHHOM MacCOBOM J0JIeH.

«Kunkuit  xameneon». Paznoxenue mnepokcuaa Bogopona. H202  okucnurens,
BOCCTaHOBUTENb. PacTBopeHue ioaa B Boje, B cnupte. Pacrio3HaBaHKWEe HOANUIOB.
OO6ecuBeunBaHNE PacTBOPA IEPMaHraHaTa KaJlUusl aKTUBUPOBAHHBIM YIJIEM.

SnoBuThIE BElIECTBA.



SAnpr. Knaccudukanusi sSOOBUTHIX BEUIECTB. YTapHbI Tra3: MNPU3HAKU OTPaBJICHUS.
Oka3zanue nepsoil nomoiu. Ptyts. Tokcuunocts napoB pryTu. Cojiu pTyTU: KaJlOMENb, CyJIeMa,
npuMeHeHue B MeauuuHe. Meimbsak. Ceunen. CoenquHeHnss XxpoMa. TOKCHYHOCTh OPraHHUYECKUX
pactBopureneii. IlpaBuia xpaHeHus s10B B ObITy. Mepbl mepBoil MOMOIIM MPH OTPABICHUH.
XHUMHUSA 1 MEIUIIMHA.

buorenHsie 371eMEHTBI U UX COEITUHEHMUSL.

OO6mmit 0030p OWOJOrMYECKOW pONM SJIEMEHTOB-OPTaHOTeHOB Yriepoda. Bomopon.
Kucnopoa. Azot. Cepa. @ocdop.

buonornyeckast pojib HEKOTOPBIX HEMETAJUIOB, HE OTHOCSUIMXCS K opraHoreHam Dtop.
Xuop. Bpom. Hox. Kpemunii. Cenen.

buonornyeckn Ba)kHble HEOpPraHuueckue coeAnHeHuss HemeTtawioB. Kucnmopoa. O30H.
Bona. Munepanbabsie Boabl. Ilepokcun Bomopona. DepMEHTaTHUBHBIE CPEACTBA 3aIlUTHI
opranusma. CepoBogopoa. Ammuak. [{uki moueBnHOOOpa3zoBanus. MOHOOKCHT a30Ta.

Hutpatel, HUTpUTHL. Yriekucnsii raz. MoHookcua yriepona. bydepHsie cuctembl
opranusma. I'mapokapOonatHast OydepHas cucrema. @ocdartHas OydepHas cucrema.
Mexanuszm OydepHoro nelcTBus cucTeMbl. B3anMoCBS3b KpPyroBOpPOTOB OHMOTE€HHBIX
AJIEMEHTOB.

Heopranuueckyro OHOXMMMIO MOXHO paccMaTpuBaTh KaK HPHIIOKEHHE IPUHIIMIIOB
KOOp/JMHALIMOHHON XMMMM METauIOB K OHoJormueckum mnpobiemaMm. MeTamisl B OpraHu3Mme
YeJI0BeKa

buonoruyeckas poyib «METaIOB KU3HU

OO6mmii 0630p ponmu «meramioB. Harpuii. Kanuit. Marawmii. Kaneiuii. JlaHHbIE METaJLIBI
paccMarpuBaroTcsi corjacHo 1aHa. CojepikaHue B 3eMHOM Kope. BakHeline mnpupomHbie
coequHenus. CoaepxaHue U (OPMbI CYIIECTBOBAHUS B XUBBIX opranusmax. buomormueckas
posb. IlpumeHeHne Meramna M €ro COEIMHEHWH B MeIuUMHE. TOKCMYHOCTh MeTajlla M €ro
COEJIMHEHUH. )

O6mmit 0630p posu MerauioB. XKene3o. Mapranen. Kobanet. Menp. [{luak. MonuOeH.
JlaHHbBIE MeTaJJIbl pACCMATPUBAIOTCS COMIACHO IJIaHa:

1 CO)Iep)KaHI/Ie B 3eMHOM KoOpe€.

2 BaxHelye TPUPOIHbIE COSIUHECHHUSL.

3 Conepxanue 1 GOPMBI CyIIECTBOBAHHS B )KHMBBIX OpraHU3Max. buosornueckas pois.

4 TlpuMeHeHne MeTaia U €ro COeqUHEHUIN B METUIIMHE.

@usnonoruyeckas M IAaTOJNOTMYECKas pOJIb HEKOTOPbIX DJJIEMEHTOB B OpPraHHU3ME.
OnemeHTsl. KoMIekcHble (KOOpAMHALMOHHBIE) COCIMHEHMsI pa3jMuYHBIX D3JIEMEHTOB B
opranusme. JJIeMeHTbl, 00JI€3HH, JeKapcTBa. bruonornueckn akTMBHbIE MOJIEKYJIBL.

Bona. AmuHOkucnotel. AckopOuHOBas kuciora. OpTOMOJIEKYJISIpHAas MEIUIMHA.
buonornyeckn axkTHBHBIE OJMTOMEpBl buonormyeckas pojib HEKOTOPBIX METalIOB, HeE
OTHOCSAILIMXCS K «MeTauiaM )u3Hu». Amomunuil. Cepebpo. bapuii. PTyts. CBUHEL.

[TpakTuka:

TemaTnyeckass BUKTOpUHA « XUMHSI U MEIULIHA.

duznueckass XMMHUs 1 MEIULIMHA

®usnonor - 310 (PU3MKOXMMHUK, UMEIOUIMNA J€JI0 C SIBJICHUSAMH >KMBOTO OpraHu3Ma.
.M. CeuenoB JKuBble opraHu3Mbl MOT'YT CYIIIECTBOBATH JIMIIb OJIarofaps UX 3aMedaTeIbHON
CMOCOOHOCTH KUHETUYECKH KOHTPOJIMPOBATh XMMHUYECKHE PEAKLIUU U TEM CaMbIM IOJaBISATh
CTPEMJIEHHE K JOCTHIKEHHIO TepMOAMHaMHuecKuX paBHoBecuil. IB. bepesnn Xumnueckas
TEPMOJIMHAMMKA U )KMBbIE OPTaHU3Mbl TepMOIUHAMUKa U OPraHU3MBI.

Xumuyeckass M OMOXMMHYEcKas KHHETHMKa M Katainu3. DepMeHThl - OHMOIOrHyeckue
KaTaJau3aTopbl. 3HaAYEHHE PACTBOPOB sl OMOJIOTUU U METUIMHBI.

KucnortHo-menounoe paBHoBecue U 0ypepHbie CUCTEMbI OpraHU3Ma.

AmuHOKHUCIOTHBIE Oy(depHbIe cucTeMbl. benkoBbie Oy epHble CHCTEMBI.



M3MeHeHne KUCIIOTHO-IIETIOYHOTO PAaBHOBECHSI MIPU PA3IIMUHBIX 3a00JICBAHHSX.

MenuiuHCcKre MaTepraibl

Heoprannyeckue MEIUIIMHCKUE MaTepHalbl. MeTautbl.  YTIIEPOAHBIC MAaTEepPHAJIbL.
MexaHu3Mbl B3aUMOJICHCTBUS MEIUIIMHCKHMX MAaTCPUATIOB C OHOJOTHYECKHMH CHCTEMaMHU.
B3aumopeiicTBus: matepuana - KpOBb, MaTepuan - TKaHb, MaTepuayi - KIETKa, MaTepual
OMOITOJIMMEDHI.

HckyccTBeHHBIE OpraHbl. ANIapaThl «UCKYCCTBEHHOE CEpIC-JIETKOe», «HCKYCCTBEHHAsS
nmoyka». VICKyCCTBEHHOE Cepjlle YejoBeKa C aBTOHOMHBIM MCTOYHUKOM IMHTaHUSA. Bompockl k

CeMUHapam:
1. Wom: wucrtopusi OTKpBITHS, CTpoeHHE, (U3NYECKHEe W XUMHYECKHE CBOWCTBA,
IIPUMEHEHUE.

2. bopHas kucnota, OOpHBIN CIUPT, AHTUCENTUY €CKast aKTUBHOCTD.

3. @usnonoruyeckuii pactop. Jisnuc. HamaTtslpHblil ciupr.

4. ®ypauunuH. AKTUBUPOBaHHBIA yronb. ['opumdHHKHM, miacTeipu. VX npuMeHeHHe,
CBOMCTBA, CIIOCOOBI XpaHEHMS.

5 . AcnupuH. IIpumenenue, papMakoJoru4eckoe AeMCTBUE HA OPTaHU3M.

6. AHTHONOTHKH, Kiaccupukanus. JlucoakTepuos.

7 . ApomaTHuecKuE Maclla U UX NEHCTBUE HA OpraHu3M. Apomarepanusi.

8. Acnupun, pusnuecKue CBOHCTBA, HCTOPHUS MOTYYEHHUS.

9. AHTHOMOTUKY, HCTOPHS OTKPBITHS.
1 O. Knaccudukanuus sioBUTBIX BEILECTB.

11. Vrapnpiii ras: npusnaku orpasienus. OKkazaHue IepBOi HOMOIIHY.

12. Pryrs. TokcuunocTh napoB pTyTd. COnu PTyTH: KajoMelb, CyldeMa, IIPUMEHEHHE B
MeauuuHe. Mpiubsik. CeuHen. CoeTMHEHHS XpoMa.

IIpakTuka:

HccnenoBanue JIeKapCTBEHHBIX IIPENIAPaTOB.

HenoBas wurpa «Cnacute OonbHOro». JlemoBas urpa CONPOBOXKIAETCS IPOBEACHUEM
KauyeCTBEHHOI'0 aHajM3a PacTBOpPa KOHKPETHOI'O BEIeCTBA XMMHUYECKUMHU MeTonaMu. (BemecTa:
THOCYNb(AT HATpUs, HOBOKAWH, JIAaKTaT Kajblus, O-TIII0K03a, MEAHBIN KyIopoc, OpoMu Kaus,
cynbdar Maruus).

HccnenoBanre TOKCHYHOCTH OBITOBBIX BemiecTB. OcropoxHo, numieBbie JlobaBku! Mx
JleiicTBrEe HA OpraHU3M.

Pemenue 3agay o o6uieit XMMUU ¢ METUKO-O0MOJIOrNYECKON HAalPaBIEHHOCTHIO.

Konkype (konuuecTBEeHHBINH) yuciaa pemeHHbIX 3anad. CocTaBieHne COOpHUKOB 3aad
yuanmxcs 1mno Teme (¢ pemenusmu). CocraBieHre TBOPUECKUX PACYETHBIX 3314 MO Pa3IMYHbIM
TEeMaM.

JlexapcTBEHHBIE IpenapaTsl, UX BUAbBl U Ha3HadeHHe. Kaxkaoe neKkapcTBO -XMMHYECKUI
pPEaKTUB.

Mmuororpanssiil oa. [louemy Hoa Hamgo AepkKaTh B IJIOTHO 3aKYINOPEHHOW CKIISTHKE.
«3enéHka»y WM pacTBOp OpuJUIMAaHTOBOro 3enéHoro. HeoObluHBIE CBOWCTBA OOBIYHOM
3€JIEHKU.

AKTHBUPOBAHHBIN YT OJIb.

JlexapcTBa ot npoctyasl. Butamunbsl CaMozenbHbIe J1eKapCcTBa.

ACIUpUH UM aleTUJICAIULIMIIOBAs KUCIIOTa U €ro cBoiicTBa. UTo mose3Hee: acnupuH Uiu
yrcapuH, HypodeH uim noynpopen?

Ilepexnck Bogopoaa u ruaponeput. CBOMCTBA MEPEKUCH BOTOPOA.

Ilepmanranat Kaaus, MapraHiiOBOKUCIBIA KallMd, OH K€ «MAapraHIOBKay.
HeoOprunbie cBOMiCcTBa MapranioBku. Kakyto omacHOCTh MOXKET MPEICTABISATH MapraHI[OBKa.

Hy>Ha u B fomalHel anredyke OOpHas KUCIOTA.

Crapsble 1ekapcTBa, KaK ¢ HUMU HOCTYIIHUTh.

Bormpocsl k cemuHapaM.



1 . Ilepmanranar kamus. Mctopus otkpeiTusi. @U3WUECKUE  CBOWMCTBA.
OxkucnurenpHble cBoWcTBa. [IpaBuia xpaHeHus mepMaHaraHaTa Kajausl.

2. IlpumeHeHue pacTBOpa IepMaHraHaTta Kajaus B ObITy, B MeAuluHe. Mepsl nepBoit
MOMOIIY IIPH OTPABJIEHUU KOHLIEHTPUPOBAHHBIM PACTBOPOM IE€pMaHIraHaTa Kausl.

3. PactBOp OpminmuanToBoro 3enenoro. [lepokcua Bogopoaa, HCTOPUsI OTKPBITHSL.
Ileprunposs. @usnyeckue, XMMU4YECKHE CBOMCTBA. [I[puMeHeHne B MeTUIMHE:
KpPOBOOCTaHAaBIIMBAIOIIIEE U Je3UH(DULINPYIOIee CPEACTBO.

ITpakTuka.

JleiicTBre KUCIOT na OpHIIIMaHTOBBIN 3enenbli. [{enounoe

paciierieHrne JeBOMULIETHHA.

KauecTBeHHas peakius na nepokcHu BoJOpoa.

Tema 9. Xumus 1 4ucTora B JoMe

Mpsuia. CocraB, CTpO€HUE, TOJTyYEHHE.

CuHTeTHUYECKHE MOIOIIINE CPEJCTBA U TTIOBEPXHOCTHO - AKTUBHBIE BELIECTBA.

OcnoBubie  kommnoHeHTl CMC: mnoBepxHocTHO-akTHBHbIE  BemectBa  (I[TAB);
BCIIOMOTraTeIbHbIE BELIECTBA: 11EJI0YHbIE COJU - KapOOHAT U CUJIMKAT HATpUsl, HEUTpaJbHbIE COJIU
cyabpaTt u ¢docdar HaTpus; KapOOKCHMETHILEIUII0JI03a, MOJIMBUHUIIUPPOIUIO0H, XUMUUECKUE
orOenuBareny (MEpcoyd); XUMHUYECKHE oTOenuBaTenM (TepeKuch Boaopona); (usmyeckue
(onTuueckue) orOenuBaTeNu - (IIyOpECHUpPYIOUIHE COCAUHEHHS; aICOPOIMOHHBIE KpPacUTENn
(ynpTpamapuH, WHAWIO, CUHTETUYECKHE OpPraHMYeCKHEe MHTMEHThI); Onom00aBKH (EepPMEHTHI
(JMma3el, TpoTeasbl U Ap.); OTAYIIKH; AaHTUCTATUKU.

CpencrBa ObITOBOM XMMHUH - XHMHUYECKHE CPEACTBA IO YXOAY 3a COOCTBEHHOCTHIO.
ONCKIOM, TMoMeleHussMi, apToMoOunsmu. K  cpeactBam  OBITOBOM  XUMHH  OTHOCST
Ne3UHOUIUPYIONNE CPEACTBa, pENe/UieHTl W mp. cpeactBa. CpeactBa OBITOBOM XWMUH,
MIPUMEHSIEMbIE JIJIs1 BBIBEICHUS TATEH.

IIpaktuka

Onpenenenne PH - cpeast 6 MBIJIIX 1 mamMnyHsx.

[IpuroroBnenne MbBIJII u3 cBeUKU U CTUPAIBHOU COZBI.

BriBenenue nsaten ¢ tkanu. Meuta. CocrtaB, ctpoenue, nojnydeHue. CpaBHEHUE

ceoricts MbBIJIU co cBolicTBaMM CTHUPAJIBHBIX IIOPOIIKOB.

XuMHS U KOCMeTHYeCKHe CPeIcTBa

Kocmernueckue moromue cpencrsa. Kpemsl. I[lenomoronue cpeactsa. OnonackuBaTesu v
koHauuuoHepbl. I'emu. CocTtaB M CBOWCTBA KaK COBPEMEHHBIX, TaK M CTapUHHBIX CPEICTB
TUTMEHBI; FPaMOTHBIN BIOOpP CPE/ICTB I'MTUEHBI; I10JIE3HBIE COBETHI 10 YXOAY 3a KOXeH, BojocaMu
u mojocteio pTa. CocTaB M CBOWCTBA HEKOTOPHIX MpenapaToB TMTUEHUYECKOM, JIeueOHOW U
JIEKOPATUBHOM KOCMETHKH, TPAMOTHOE MX MCII0JIb30BaHUE. XUMUYECKUE MPOLIECCHI, JISKAIINE B
OCHOBE YXOZla 3a BOJOCaMH, UX 3aBUBKH, YKJIAQJKH, OKPACKH; NPaBUJIbHBIA YXOJ 3a BOJOCAMH,
IPaMOTHOE HCIIOJIB30BAaHUE MPENAPATOB I OKPACKH MU YKJIAJIKH BOJIOC, OPUEHTUPOBAHUE B UX
MHOT000pa3uu.

Jle3010paHThl U 030HOBBIN «IUT» IJIAHETHI.

Jymmcreie BemecTBa B nappromMepun, KOCMETUKH, MOIOIIUX CPEACTBaX.

O¢upnsie macna. Cocras.

Crnoxubie 3¢upsl. CocTaB, CTpOCHUE, TTOJTyYEHUE.

[IpakTrka

N3yuenne coctaBa [J[ekopaTHBHON KOCMETHUKH MO 3THKETKAM.

Omnpenenenue PH - cpenpl B MbUIax U MIAMITYHSIX.

M3BneueHnne >GUpPHBIX Macel U3 pacTUTENbHOro marepuana. Ilepeunas msTa, enoBoe
Maco.

[TonyueHue CIOXHBIX 3(QUPOB U3 OPraHMYECKUX COEAMHEHHU. DTUIMETaHaT (3amax
poma). M300yTuimsTanat (GppyKToBBIi 3amax).

Tema 10. Xumus u naneta 3eMist



Xumuueckue »siIeMeHThl B Ouocepe. buoreHHble U BTOPOCTENIEHHBIE XUMUYECKHE
asieMeHTbl. Makpo U MUKpO3JeMeHThl. [IpUuunHbI U IpU3HAKK HEAOCTaTKa B O praHu3Me 4elloBeKa
HEKOTOPBIX AJIeMeHTOB. buoreoxummueckue ukisl. [{ukiel ra3oodpa3sbix BemectB .OcaqouHble
nukibel. KpyroBopor aszora B Ouocdepe. Cuapepanus. Kpyroopor yriepoga B Oumocdepe.
KpyroBopor xucmopoma B Ouocdepe. IIpaktuueckas pabora «KauecTBeHHOe ompenenceHue
HEKOTOPBIX THKEIBIX METauioB B Boae». ATmochepa Kak cBeTO(GUIBTP. 3aCOPEHHOCTH
atMocgepsl. [IpudnHBl U3MEHEHHs SPKOCTH, IBeTa aTMOC(hephl, MPO3PavyHOCTH U BUIAMMOCTH
atMocgepbl. Dkonoruueckue npobiembl B atMmocdepsl. [lapHukoBwiii 3¢dext. [lapHuKoBBIE
ras3pl. BropocTeneHHble KOMITOHEHTHI aTMoc(hepsl (YrJIEKHCHbli ra3, MeTaH, OKCHJIbI a30Ta,
TponocepHbIii 030H, xiopdTopyriepoasi). [locnencTBust nmapHukoBoro 3ddexra. O30HOBBHIHA
IMT U 030HOBas Abipa. L{ukn o3oHa. IIpuunMHBI MCTOHYEHUS O30HOBOrO IMTa. BemectBa —
3arpsa3HuTeny Tporocdepbl. Okcuabl cepbl U xjiopa. KucinorHele goxkau. XMMU3M IMPOLECCOB.
dortoxumuueckuii cmor. Poib OKCHIOB a30Ta, 030HA, YrapHoro rasa, yrJieBOJOPOAOB U
aJbJIETUI0B B 00pa30BaHUH (POTOXUMHUYECKOTO CMOTa.

[TpakTuka:

N3yueHne KuCIOTHOCTH OCagKa

HccnenoBanue Bo3nyxa na cofepKaHue BPEAHBIX NMpuUMeced (BU3YyajbHO U IPH MOMOIIU
Mukpockona). Jlepuuut mnpecHoir BoAabl ma IUIaHeTe. 3arps3HeHue Boabl. llpenenbHO
JIOITYCTUMBIE€ KOHIIEHTpaluu BemiecTB B Boae. O030p 3nauenuit [1/IK mo mambonee omacHbim
BemiectBaM. Crounbie BOJIbI. IlepBuunasi, BTopuuHas ¥ TperuyHas oOpabOTKa CTOYHBIX BOJ.
XuUMHUYECKHE CHOCOObl yAaleHus 3arps3HeHui (copOuus, HeWTpaau3auus, Koaryssuus,
CTepUIIM3AIMs, SKCTPAKLHUA, DIEKTPOXUMHYECKHE Croco0bl). CHHTETHYECKHE MOBEPXHOCTHO-
AaKTUBHBIC BEIleCTBA Kak 3arps3HuTenu ruapocdepsl. Mcrounuku J[MOKCHHOBOTO 3arpsi3HeHUs
BOJIBI.

Omnpenenenue cojepkaHuss MOHOB Bojpopoaa B Boje: PH- dakrop Boasl (ucciemoBanus
1po0 BOJIBI C MOMOIIBIO OYMaXKHBIX WHANKATOPOB).

«Ornpenenenrie aMMUaka 1 HOHOB aMMOHUS B BOJIE». DKOJIOTHYECKUE MTPOOIIEMbI
mutocdepsl. [lectunnasl. MHCEeKTHIUABI,  TepOMIUABI, GYHTULUIBI, POJAECHTUIUABI, HEMATOMbI,
akapuuael. KomrekcHas cucrema 3ammThl pacteHui. HutpaTsl 1 HUTpuTHL. VX BiMsiHue Ha
OpraHu3M YelOoBeKa.

«OrnpeneneHne OTHOCUTENBHOIO KOJIMYECTBA HUTPATOB 6 IOYBEY.

«OnpenenéHHble TSHKETIBIX METAUIOB B MOYBE (MOHOB MeIM JByXBaJ€HTHOM, CBHUHILIA)».
OKOJOrMYeCKUH MOHUTOPUHT. 3aJayd  SKOJOTMYECKOr0 MOHUTOpUHTAa. XHUMHUYECKHEe H
Ouosiornueckue MeTobl aHaiau3a. buonnaukanusa. XuMuueckue MeTo bl KOHTPOJIS.

«OueHKa 3arpsA3HEHHs BO3AyXa II0 COCTOSHHUIO XBOM COCHbI». MeToasl MOHUTOpPHHIA
BO3IyIIIHON Cpeabl.

«O11eHKa 3arpsi3HeHNs BO3/lyXa 10 COCTOSIHUIO XBOU COCHBD).

«Ornpenenenne YUCTOThl BO31yXa M0 JUIIaHUKAM.

«CHer — MHJIUKATOP YUCTOTHI BO3yXa».

«OnpeneneHne 3anblICHHOCTH BO3/1yXay.

«OneHKa YUCTOTHl aTMOC(EPHOro BO3AyXa MO BEIUYHUHE aBTOTPAHCIOPTHOM HATPY3KH.
MeToabpl MOHUTOPHUHTA BO3IYIIHOM cpeabl. «PacTeHns — MHAMKATOPHI IIJI0JOPOIUS ITOUYBY.

«Pacrenus - HHOAUKATOPbI KUCIIOTHOCTH ITOYBY.

«PacTeHuss — MHIUKATOPBI BOJHOTO PEKUMA I1OYBY.

«OpraHoJienTHYeCKHUe MOKa3aTeIN BOIbI».

«Kectkocts  BOab». MeToapl MOHHUTOpPMHIa BOJHOM  cpensl. «MccmegoBanue
BOZIOIIPOBOJTHOM BOZABD.

Tema 11. HayuHo- ucciieqoBarenbckas IpOeKTHas AESITEIbHOCTD

Teopus. Ilonstue nmpoekta. THUNBI TPOEKTOB, OCHOBHBIE ATAIlbl BBIMOJHEHUS IPOEKTA.
Kputepun olieHHBaHMsI BBIIIOJIHEHUS U 3aIIUTHI POeKTOB. Co3/1aHNEe POEKTa OCYLIECTBIISAETCS
0 CIEeAYIOIIUM dTaram.

e Ormpenenenue NpoOIEMBI,



Axtyanu3zanus Teme - Beioop o0bekTa u3ydeHus;

IlocTraHoBKa menmm u 3a1ad;

[Ton6op matepuana;

Br160op MeTo10B Hcce0BaHus;

[TpoBenenue sxcrepuMenTanbsHol padboTeie - OdopmieHue paboThI®

e 3amuTa MpoeKkTa, NpeacTaBjIeHue pe3yIbTaToB.
BrinmosiHeHne MPOEKTOB € MCHOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHMA. 3ammTa
MPOEKTOB.
@DOopMBI KOHTPOJISI U ATTECTALIMH 00y4JatOIIUXCS
Jns oTCieKMBaHUSA PE3YIbTATHBHOCTH OO0pPa30BaTEIBHOrO Mpollecca IO IMporpaMme
«XUMHS B )KU3HU YEJIOBEKA» UCIOJB3YIOTCS CIEAYIOIIUE BUABI KOHTPOJIS:
® TIpeIBAPUTENbHBIN KOHTpPOJb (MpOBEpKa 3HAHMW YYalIUXCsd HA HayaJbHOM »JTare
ocBoeHusl [IporpamMmebl) - BXOAHOE TECTHUPOBAHUE, - TEKYIIUH KOHTPOJb (B TEUCHHE
BCEr0 CPOKa peasin3aiii MporpaMMbl)e.
® UTOrOBBIN KOHTPOJIb (3aKIIIOYNTEIbHAS MPOBEPKA 3HAHUM YMEHUIH HABBIKOB 1O UTOTaM
peanuzauuu [Iporpammer).
@opMBbI aTTECTALUN

® CaMOCTOATCIIbHAA pa60Ta s
® TCCTUPOBAHUC,
® TBOPUYCCKHUC OTUCTHI;

® y4yacTUE B TBOPUECKUX KOHKypCax M INPEIAMETHOW OJMMIIMALE IO

XUMHMH;

° IMPE3CHTAMA U 3alldTa IIPOCKTA.

Teky1mumii KOHTPOJIb:

dopmaMH KOHTPOJII YCBOEHHUsS ydeOHoro martepuaina [IporpaMMbl SBJISIOTCS OTYETHI IO
MpaKTUYECKUM paboTaMm, TBOpYECKHME pabOThl, BBICTYIUIEHHMS Ha CEMUHApax, CO3/aHUe
npe3eHTanuu 1no teMe u T. 1. OOydaronmecss BBIIOJIHAIOT 33/1aHUSl B MHIUBUAYAJILHOM TEMIIE,
COTpyAHMYAs C IE€AAaroroM. BhINOJHEHHE NPOEKTOB CO3AAET CHUTYalLMIO, I103BOJISIOLIYIO
peanu30oBaTh TBOPUYECKHE CHJIBI, 00ECHEUHUTh BBIPAOOTKY JMYHOCTHOTO 3HAHHUSA, COOCTBEHHOTrO
MHEHHSI, CBOETO CTWJS JAeSITeNbHOCTH. BkiroueHue o0ydaromuxcsi B peajbHYI TBOPYECKYIO
JEeSITENIbHOCTh, TPHUBIICKAIONIYI0 HOBU3HOW M HEOOBIYHOCTHIO SIBJSIETCSI CTUMYJIOM Da3BUTHS
[IO03HaBaTeJbHOro nHTEepeca. OMHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBIABIIATH MIPOOJIEMBI U
paspelaTh BO3HUKAIOLIME IPOTUBOPEYUS.

ITo oxOHYaHMM KaXXKIOM TEMbI NPOBOAUTCS HMTOTOBOE 3aHATHE B BUJE TEMaTHYECKOIO
TECTUPOBaHUS.

Hrorosas arrectanys NpeaycMaTpUBAET BbIIIOIHEHUE HHANBUAYAIBHOI O IPOEKTA.

OpraHu3anMoOHHO-TI€AaroruyecKkue yciaoBus peanusauuu [IporpamMmel.

VYueOHo-MeToquuecKoe o0ecrneyeHrne mporpaMmbl

Metoauka oOydeHus MO mporpaMMme «XuMusi B OBITY» COCTOMT U3 COYETaHUs
JEKIUOHHOIO  M3JI0KEHMsSI ~ TEOPETUYECKOro  MaTepuaja €  HalJIAHBIM  IIOKa3oM
WUTIOCTPUPYIOIEr0 MaTepuaja M IPHEMOB pEIIeHUs NpakTHueckuxX 3anad. OOyuwaromuecs
3aKPEIUIAIOT MOJY4YEHHbIE 3HAHUS IYTEM CaMOCTOSITEIIbHOTO BBINOJIHEHUS MPAKTHUYECKUX PadoT.
Jnsa pa3BUTHS TBOPYECKOTO XMMHUYECKOI0 MBIIUIEHUS U HABBIKOB AaHATUTUYECKON NeATEIbHOCTH
nearor MpOBOAUT CEMHUHApbI, 3aHATHS IO NMPE3EHTAIlMM TBOPYECKUX M IMPAKTHUECKUX padboT
>’MO3TOBBI€ IITYPMBbI, HHTEJIJIEKTYaJIbHbIE UTPBI.

MarepranbHO-TEXHUYECKOE 00ecreueHrne TPorpaMMbl

OpraHuzalOHHbIE YCIIOBHSI, MO3BOJISIOLIME PEAIU30BaTh COAEP/KAHUE JONOIHUTEIBHON
00pa3oBaTeabHON TPOrpaMMbl « XUMHUS B OBITY» MPEANOaraloT Halu4ue.



-TIOMEIIEHMS, YKOMIIJICKTOBAHHOTO CTAaHJAPTHBIM Yy4eOHBIM OOOPYZAOBAaHHUEM M MEOEIbIO
(mocka, mapThl, CTyJbs, MKa(dbl, JIEKTPooOecedeHrne, BHITSDKHON KA, paKOBHHA C XOJIOAHOM
BOJIOMPOBOTHON BOJION ).

-HEOOXOIUMBIX JIJIsl IKCIIEPUMEHTOB 000PY/I0OBAHUS U PEAKTUBOB.

-MynbTEMeUIHOr0 060pyIOBaHUS (KOMIBIOTEpP, HOYTOYK, MPOEKTOp, (IdII- KapThl,
9KpaH, CPECTBA TEIIEKOMMYHHUKAINH (JOKaJIbHbIEC IKOJIBLHBIE CETH, BBIXOJ B UHTEPHET).

Junaktudeckoe oOecreueHne mpernoaraeT HaIM9ue TeKCTOB Pa3HOYPOBHEBBIX 3a/laHU,
TEMAaTHYECKUX TECTOB M0 KXKOMY pa3/ielly TeMbl, HHCTPYKIIMHA JIJISl BHITTOJIHEHUS TPAKTUYCCKIX
paboT, Tabmumpl xuMHYeckux onemeHToB JIM. MengeneeBa, TaOmUIBI PacTBOPUMOCTH
OCHOBAaHUI1, KUCIIOT, COJICH.

KaznpoBoe obecniedeHme mporpaMmsl.
ITenaror, peamu3yrommit IIporpamMmy TOIKEH UMETH BBICILIEE UM CPELHEE

npodeccuoHaabHoe 00pa3oBaHNEe B COOTBETCTBYIOLIEM HANPaBJICHUH U Ja0OpaHT,
00eCIIeYrBAOIINI €€ MPaKTHYeCKYIO YacTb.



JIutepatypa
1 . Anmux6eposa JL.IO., H C. Pykk. ITone3nas xumus. - M.: [Ipoda, 2005.
2. ApramonoBa W.I'. Caraiinaunas B B. Ilpaktuueckue pabOThI C HCCIEIOBAaHUEM
JIEKapCTBEHHBIX MPenapaToB U CPeiCTB OBITOBON XUMHUU. XuMus B 1ikoie, 2002 9, c. 73-76.
3. Apremenko A U. YauBuTenbHblii MUp opranndeckoi xumuu. - M. [Ipoda, 2005

4. Jlopkun, JIM  CrpouTenbHble MHUHEpalbHBIE BSKyNIME  Marepuanbl - M.
WUndppalluxenepus, 2011. - 544 c.

5. Jlenucoa B.H. Jlom 6e3 xumuu. - M.: Punon Knaccuk, 2014 r.- 256 c.

6. Eropos A.C., MBanuenko H.M., Illaukas K.II. Xumus BHyTpu Hac. - Pocros-Ha- J{oHy
‘Dennkc, 2004

7. Jlenosckas E.M. Merasl B opranusMe yejnoseka. Xumus B mkone, 2005, Ne 3, ¢. 4447,

8. Makaposa H.A. Baneosiorus u opranuueckas XuMus. - M.: “DBepectxumus‘ 1997

9. Makapos K A. Xumus u meaumuna. M.: Ipocsemmenue, 1981

10. Mup xumuu. CI16, M.: M-Dkcnpecc, 1995
11. Hosommnckueir .M., HoBommuckas H C. Xumus 10. - M.: Pycckoe cioBo,
2008r.
12. Hosommnckueit .M., HoBommuckas H.C., Xumus 11. - M.: Pycckoe cioBo,
2008r.
13. ITonoB, B. A. MHoromukas xumus KH. Uit ydammxcs / B. A. Tlomos, A. C.
Cemenos, I'. /. XapnamnoBud - M.: [IpocBemenue, -1992. -159 ¢
14. Cxynnosa JL.I'. Dkonorus )unmma 1 310poBbs denoseka. Xumus (MU]] «Ilepsoe
ceHTs0ps»), 2009, Nel2, 15, 19
15. Ckypuxun .M., HeuaeB A.Il. Bc€ o nunie ¢ Touku 3peHus xumuka. - M.: Beici.
K.

1991. -288 c.
16. Mupmmaa HB. Xumust: npoekTHast AesTenbHOCTb. - Boarorpan: «Yuurens, 2007
17. [ynsxoBckuii I.M.Bce o nuie ¢ TOYKU 3peHust XuMuKa. Xumus B 1ikose, 2001
Ne3
18. [yctoB Cb. Illycrosa JI.B. Xumuueckue 0CHOBBI 3K0JI0rud. MockBa

«IIpocesamenue», 1995 rox

19. DKOJIOTUYECKOe CcOocTosiHue Tepputopun Poccun. YueOHoe mocobue/ mopa pern.
VYmakosa C. A., Kana f.I'.- M: nentp «Axanemusi», 2001

20. DNEeKTUBHBIA Kypc. XUMHUS M OXpaHa oOKpyxkarmied cpeabl. 10 kmacc/Coct
N.H.bananosa- Bonrorpang: AT «Kopudeii», 2005

21. Opuna A.A.» «3neKTUBHbBIE KypChl. XUMUS 151 8-9 KilaccoB» M: U31aTeNbCTBO
«Ipoda»,2006 r.



