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1. IlosicHuTeILHAS 3aIICKA
Hanpasnennocts [Iporpammsl ecTeCTBEHHOHAYYHAS
Vposenb ocBoenus [Iporpammer — 6a30BBbIi

1.1. AkKTyaJabHOCTH ¥ 0COOEHHOCTH MPOrPaMMBbI

Cucrema obmiero oOpa3oBaHus HE BCETJa MOXET 00eCHeyrTh OOy4arolMXcs TaKuM
ypOBHEM 00pa30BaHUs, KOTOPBI OyneT JocTaToueH IJis pealn3alidd MX CHOocOOHOCTEH B
BHIOpaHHOM cdepe nesrenbHocTU. [IporpaMma BHEYPOUHOW NEATETbHOCTH «XUMHUSL B OBITY»
(manee — IIporpamma) HampapieHa Ha pa3BUTHE U (GOpMUPOBAHUE Y 00YUAIONIIUXCS [[ETOCTHOTO
TpeCTaBICHUS 00 OKPYXKAIOMUX BENIECTBAX HA OCHOBE TMONYYCHHBIX XMMHUYECKUX 3HAHUHA. B
xone peanuzauuu [Iporpammel, oOydaromuecs COBEPLUIEHCTBYIOT CBOM YMEHUS U HABBIKU B
pEIIeHUH MPAaKTUYECKUX 33/1ay, YTO CIOCOOCTBYET Pa3BUTHIO y HHUX JIOTHYECKOTO, HHKEHEPHO-
TEXHUYECKOIO0 M JKOJIOTMYECKOTO MblieHus. Ha mpumepe Xumuu, ydamiyecs MoJIy4daroT
IPEICTAaBICHUS O METOJAaX IIO3HAHWsS, XapaKTepHBIX Il €CTECTBEHHBIX  HAYK
(9KCIEpUMEHTATBbHOM U TEOPETHUECKOM)

[Ipenycmotpennas IIporpaMMoit peann3anuss MEXKIPEAMETHBIX CBSA3€H  MO3BOJUT
00yYaroIMMCsl OCYIIECTBUTh MHTETPALMI0 UMEIOIIMXCS TPEICTaBICHUN B LEIOCTHYIO KapTHHY
MHUpA, a MPAKTUYECKHE 3aHATUS U MPOEKTHAs AESITEIBbHOCTh COBEPLIEHCTBOBAaTh YMEHUS U
HaBBIKM, HEOOXOJMMBIE Ui TIPOBEICHUS MCCIEIOBaHMSA, COMOCTAaBICHUS (DaKTOB, aHaiIM3a
MOJTyYEHHBIX PE3YyIbTaTOB, pabOTHI C MPUOOpPaAMH U PEaKTHBAMHU.

Brnanenue 3HaHUSMH O XMMHYECKHX BEIIECTBaX MOTYT OOECHEYUTh TPaMOTHOE
OTHOLIEHHE K MPHPOJIC U K COOCTBEHHOMY 370pOBbI0 Oe3 HaHeceHus yiiepoOa. [loaTomy 3HaHue
BO3MOXHBIX TOCJIEICTBHI BO3JCHCTBUSA Pa3IMYHOTO pOJa XUMHUYECKUX COCAUHEHUN Ha
OpraHH3M 4YeJIOBEKa CTAaHOBUTCA HEOOXOAMMBIM HE TOJIBKO ISl Bpaueld, HO M JJIsl KaXKJIO0ro
YeJoBeKa.

3HaHUs, TOJIy4YaeMble B INKOJE MO XUMHH, BO3MOXXHO M HEOOXOJUMO TPaMOTHO
MPUMEHSATh W B TIOBCETHEBHOM >km3HHM. [l03HaBasi OCHOBOIIOJIAraroIIMe 3aKOHBI XHUMUH,
oOyuaronecsi 3HaKOMATCS C COCTaBOM M CBOWCTBAMH Pa3lIMYHbIX XUMHUYECKHX BELIECTB, KaK
€CTECTBEHHBIM 00pa3oM TPHUCYTCTBYIOMIME B YEIOBEYECKOM OpraHWU3Me, TaK H IpHU
HE3aBUCHMOM BHEIIHEM BO3JeicTBUU. [IIKONbHUKM Y3HAIOT, KAK UMEHHO 3TH BEILIECTBA BIUSIOT
Ha [POLECCHI JKU3HEEATEIIbHOCTA OPraHu3Ma U Ha CaMy KU3Hb Y€JIOBEKA - 4YTO IOJIE3HO U B
KaKuX KOJIMYECTBAX, a YTO MOXKET OKa3bIBATh OTPUIATEIILHOE BIIUSHHUE.

[IporpamMma «XuMust B ObITY» 3HAKOMHT 00YJaIOIMUXCS C KOMIUIEKCHBIMH TIPOOIeMaMu
U 3aJa4aMu, TpeOYIOIMUMH CHHTE3a 3HAHUM MO psAay npeameroB (pusuka, OMOIOTHS, IKOIOTHS,
reorpadus, UCTOPHS).

DKOJOTMYECKHE 3aJauil: aHalu3 HM3MEHEHHH B OKPYXKAIOIIEH Ccpeie W OpraHu3alus
CBOETO BIMSHUS HA CUTYAIIO, popMHUpoBaHuEe OEPEKHOTO OTHOIICHHUS K IPUPOJIE.

dusnyeckre 3ama4un: M3yueHHE (U3UUYECKUX CBOWCTB BEIUIECTB, (PU3MUECKHE METOMBI
aHaJIM3a BEILECTBA.

Hcropudeckue 3aa4u: UCTOPUYECKUE CBEJCHUS O BIUSHUU XMMUH HA )KU3Hb YEIIOBEKA.

Buonornueckne 3aga4un: n3ydyeHne XMMHUUECKOTO COCTaBa 00BEKTOB KMBOU MPUPOIHI.

Nudopmarnka - mouck wHpopmammu B HMHTepHeTe, co3zmanue u odopmIiIeHHE
Ipe3eHTanuii, paboTa B TEKCTOBBIX U TAOJIMYHBIX PEIaKTOpPaX.

Conepxanue IIporpamMmbl 3HAaKOMHUT OOYYAIOIIUXCS C XapaKTEPUCTUKOW BEIECTB,
OKpPY’KaIOIIMX HAac B OBITY: BOJa, MOBapEHHAs COJIb, MUIIEBAs COMA, C BELIECTBAMHU, U3 KOTOPHIX
ClleNaHbl TOCyJa, CIOUYKHM, KapaHjaimd, OyMara, CTPOMTENbHbIE MaTepuabl, aBTOMOOMIbHAS
TEXHHKA, JIEKAPCTBA U T. II.

Takue Ttembl kak: «Boma», «lloBapeHHass conb», «Cnuukm», «bymara» nawoT
BO3MOXKHOCTh aKTyalW3allK AKOJOTHYECKUX 3HaHuil oOydatommxcs. [lpakTuueckue 3ansATUA
CrocOOCTBYIOT (OPMHUPOBAHUIO CIIEIHATBHBIX YMEHHW M HABHIKOB pabOThl C BEIIECTBAMH U
000py/IOBaHHEM.

[IpoexkTHBIE paboOTHI, TeMaTHKa KOTOPHIX MpuBoauTCA B IIporpamme, mo3BOJAT
chopMupoBaTh y 00ydaronmMxcss yMEHHE CAMOCTOATENBHO MPUOOpETaTh U MPUMEHSTh 3HAHUS, a
TaK)Ke Pa3BUBAIOT WX TBOPUYECKUE CTIOCOOHOCTH.



AxtyanpHOCTH [IporpaMMbl 00ycliOBIeHa T€M, YTO B y4€OHOM TUTIaHE IO MPEAMETY
«XuMHs» OTBEJEHO Bcero 2 yaca B Hemeno B 8 W 9 Kkiaccax, YTO JaeT BO3MOXKHOCTb
chopMupoBaTh y 00ydaromuXcs TOJIBKO 0a30Bble 3HAHMSA MO TpeAMeTy. B Toxke BpeMs Bo3pact
15-16 Oyner sBHsieTCS BaXXHBIM ISl MPOPECCHOHATLHOTO CAMOOTIPECIICHUS 00yYaloUXC .
Bo3MokHO, YTO TPOCHYBIIWICA WHTEpEC K XHMHHM MOXET BIMATH Ha BbIOOp Oymymiei
npogeccuu.

1.2. Ilenaroruyeckas nesjecoodopasHoctb [IporpaMmmasl

[lenaroruueckas menaecooOpazHocTh [IporpaMmbl 3akiroyaeTcs B TOM, 4TO B MpOIECCe
00y4YeHHUSI CO3/IAF0TCS YCIOBHS K (POPMUPOBAHUIO Y O0YUAIOIIIUXCS
[IEJIOCTHOW KapTHHBl MHUpA, BOCIUTAHUIO JOJIEH TBOPYECKMX M KOHCTPYKTHBHO MBICIIAIINX,
TOTOBBIX K PEIICHUIO HECTAaHAAPTHBIX XKU3HEHHBIX 3amad. Ha 3anatusax mo I[Iporpamme
dbopMupyroTCsi yMeHHusi 0€30MacHOro oOpalleHus C BEIIECTBAMM, HCIOJIb3YEMBIMH B
MOBCETHEBHOM KM3HU, 3aKJIAJBIBAIOTCSI HOPMBI 3I0POBOTO oOpa3a >KM3HU. 3HAKOMCTBO
00y4JalIMXCs ¢ XUMUYECKUMHU BEIIECTBAMHU, M3 KOTOPBIX COCTOUT OKPYXKAIOIIUKA MWD,
M03BOJISIET PACKPHITh BAKHEWIIME B3aUMOCBS3M YEIOBEKAa M Pa3IUYHBIX BELIECTB B CPENE €ro
obuTaHwMs.

1.3. OranuntenbHbie 0cobeHHOCTH [IporpaMmel.

[IporpamMMa mMeeT MPUKIAIHYIO HAMPABICHHOCTh W CIIY)KHT IS YIOBJICTBOPEHUS
VHIMBUIYaJbHOTO MHTEpeca O0yJalomuXcs K M3YYEHHI0 M NPUMEHEHWIO 3HAHUW M0 XUMHHU B
noBcemHeBHON Jkm3HU. B Ilporpamme craBuTcs 3amgada HEOOXOAMMOCTH OOECIICUUTH
XUMHYECKYI0 TPaMOTHOCTh B HANpPAaBICHHM COXPAHEHHS 3J0POBbS, KaK 3ajJ0ra YCIEIIHOCTH
YeJNOBEKA B JKM3HU; JACTCS TMOHATHE O JIEKAPCTBEHHBIX BELIECTBAX U MEXaHM3MaX WX JCHCTBUS
Ha opranu3Mm uenoBeka. Coxaepkanue [Iporpammbl ompenensercs ¢ y4eTOM BO3PACTHBIX
0coOeHHOCTel 00y4alomuxcs W UX HUHTEPECOB B 00NAcTH MO3HAHUS MUpa, K camomy cebe,
’KU3HU B IIEJIOM, & TAKXKE€ C YUYETOM TMCHUXOJIOTO-TIEAarOTHYeCKUX 3aKOHOMEPHOCTEe! 00ydeHHs U
(opMUpOBaHUS €CTECTBEHHOHAYUHBIX 3HAHUU M BUJIOB MO3HABAaTENbHOU nesrenbHocTH. Ocoboe
BHUMaHUE yJIEseTCs (POPMUPOBAHUIO FKOJIOTHUECKUX 3HAHUA 00YJarOIIHXCS.

1.4. Heab u 3anauu [Iporpammsl

Hean: dopmupoBanue y oOyuarommxcs riyO0OKOTO W YyCTOHYMBOTO MHTEpEca K MUPY
BELIECTB U XMMHYECKHX MpeBpalieHui, MpuoOpeTeHrne He0OX0AUMBIX MPAKTUUECKUX YMEHHUN U
HaBBIKOB MPOBEACHUS IKCIIEPUMEHTOB.

3agaun:

Ooyuyawmmue:

- pacumupeHue Kpyro3opa o0y4arolixcs;

- TOBBIICHUE WX HMHTEpEca K XUMHUHM M Pa3BUTHE BHYTPEHHEW MOTHBAIMU YUYCHHS
yepe3 (hopMHUpPOBaHHE TPECTABICHUM O COCTaBE M CBOMCTBAaX XMMHUYECKUX BEIIECTB U
MaTepHaJioB, OKPYKAIOIINX YeJIOBEKa B IOBCEIHEBHON KU3HU W MEUIINHE;

- pacumupeHue W yriayOJeHue 3HaHUH 00yyarommxcs O POJId XUMHYECKUX 3JIEMEHTOB
U UX COCAMHEHUH B JKU3HEACITETHbHOCTH OpraHu3Ma, O BAXKHEHIINX XUMHUYECKHX
NpEeBpANICHUX, JEKANMX B OCHOBE METab0IM3Ma, O MPUMEHEHUH B MEAWIMHE HEKOTOPHIX
HEOPTaHUYECKUX U OPTaHUYECKHUX BEIECTB;

- paclmuMpeHue U yriayOJieHHe 3HAHHM O0YyYaroIuXcs MO OBJAJCHUI0 OCHOBAMH
METOJIOB TIO3HAHWS, XapaKTEPHBIX [JII €CTECTBEHHBIX HayK (HaOIIOJeHWE, CpaBHEHHE,
JKCIIEPUMEHT, U3MEPEHUE);

- TOJArOTOBKAa OOYyYaIOIIUXCsSl, OPUEHTHUPOBAHHBIX HA XMMHYECKUNA MPOPuib
00ydeHns1, K yCBOCHHIO MaTepraja MOBBIIIEHHOTO YPOBHS CIOXKHOCTH MO XUMUH.

PasBuBarommue:

- (opmupoBaHue crHenHaTbHBIX YMEHHH M HaBBIKOB pa0OTBI C XUMUYECKHUMH
BEIICCTBAMHU U MaTepHalaMH B OBITY W UCTIOJb30BAHMUS MOJYYCHHBIX 3HAHUH Ha MPAKTHKE,

- Ppa3BUTHE TBOPYECKHX CIIOCOOHOCTEH W YMEHHH YYalIuXCs CaMOCTOSTEIHHO
prOOpeTaTh U MPUMEHSTH 3HAHUS Ha TPAKTHKE.

BocnurareabHble:



- BOCIHUTaHHE 3KOJOTHYECKOW TPAMOTHOCTH U XUMHUYECKOW KYJIbTYpHI TPH 0OpalieHun
C BEILECTBAMU;
- BOCIMTaHHE HYMOLMOHAIBHO- IEHHOCTHOI'O OTHOLIEHHUS K OKPYKaIOIIEMY MHPY;

- OpPHEHTAIUs Ha BBIOOP XMMHUKO-OMOIOTHYECKOTO TPODUIIS.
1.5. Anpecar [Iporpammbl

[Iporpamma akTyanmbHa s oOyuaromuxcs 9 xmacca (15-16 ner). Ha oOyuenue mo
[Iporpamme mpUHUMAIOTCS BCE JKEJAMOIIUE, UMEIOIINE 0a30BbIC 3HAHMS 10 XUMHH U HE
MMEIOIINE TPOTUBONOKA3aHUI IO 3J0POBBIO.

1.6. ®opmbI U peRUM 3aHATHIA.
@®opMbI Opranu3anuu y4eoHoOro 3aHATHS:
- JIEKIIMOHHO-CEMHHAPCKOE 3aHATHUE;
- TPaKTHYECKOE 3aHSATHUE;
- Oecena;
- KOoH(epeHIus,
- wurpa.

®opmbI oOprauu3anuu 00pa3oBaTeILHOrO Mpolecca - TPYNNOBast, HHINBUIyalbHAS.

Conepxkanne [Iporpammpl mpemmonaraeT pa3sHOOOPa3HBIE BHUIBI JESITEIHLHOCTH
oOyuarormuxcs: Oeceqpl, AMCKYCCHH, TPAKTUUECKHE U TabopaTopHbIe paboThl, CAMOCTOSTEIBHBIE
MIPOEKTHBIE PabOTHI C UCIIOIB30BAaHUEM PA3IMUHBIX UCTOYHUKOB MH(OpMaIUH.

I'pynnosas (Oecena 3BprcTHUECKas, 3alIUTa MPOCKTOB, JTaOOPATOPHOE 3aHATHE, JCKIIU,
OJIUMIIHAJIA, OTKPBITOE 3aHSTHE, PAKTUIECKOE 3aHITHE, PE3CHTAIHS, CEMUHAP).

Hnouseuoyanwvnas (nabnroaeHne, oTpaboTKa HABBIKOB PELICHUS MPAKTHYECKHUX 3a/a4).

JlexunoHHO-ceMuHapckas (GopMa MpOBeIeHUs] Y4eOHBIX 3aHATUH TMO3BOJISET PACIIMPUTh
U yriiyOuTh 3HAHUST O XMMHUYECKUX BEIIECTBAX, MPHUMEHSEMBIX B OBITY, CTPOUTEIHCTBE,
meauuuHe U T.0. CeMuUHaphl CIOCOOCTBYIOT MOBBIIICHHIO YPOBHSI CaMOCTOSTEIHHOCTH
o0yJarommxcsi B YCBOGHUU MaTepHaja U NpHU padoTe C JIOMOJHUTEILHBIMA HCTOYHUKAMU
unpopmaru. [IpakTudeckue 3aHATUS CIOCOOCTBYIOT (POPMHUPOBAHHIO CTIEIUANBHBIX YMEHUH U
HABBIKOB Pa0OTHI ¢ XMMHYECKMMH BellecTBaMu U oOopypoBanueM. Co3JaHue MPOEKTHBIX paboT
0 OTAENbHBIM TeMmaMm [IporpamMmbl MO3BOJNSIOT pPa3BUTh TBOPYECKHE CIIOCOOHOCTH,
chOopMHUPOBATh Y O0YYAFOIIUXCS YMEHUS CAMOCTOSTEIEHO IPHOOPETATh 3HAHHMSL.

WuTerpanus: mporpamMma yriiyOsiaseT 3HaHUA 1O OWMOJNOTHUH, XUMHH, SKOJOTHH,
MEHIIUHBI, TICHXOJIOTHH. VITOroM YCBOCHUS TIPOTPaMMEI SIBIIICTCS 3aIlITa MPOCKTA.

Pesxxum 3ansiTmii: 1 pa3 B Hezento no 1yacy.

1.7. Cpox peanuzanuu IIporpammsl.

Cpok peanuzanuu nporpamMmbl - 1 roxa. OOiee KOJIMYECTBO Y4eOHBIX YACOB,
3anJIaHUPOBAHHBIX HA BeCh NMepuoa o0yueHusi: 34 yaca.

1.8.Ilnanupyemsbie pe3yiabTaThl ocBoenusi IIporpammsbl. OOpa3oBaTe/ibHbIE
pe3yJbTAThI:

[Tocne 3aBepienust o0yuenus 1o [Iporpamme oOyvaronyecst OyayT 3HATH:

- COCTaB, CBOICTBa, 0oOlacTH MpPUMEHEHUS HamOoliee PacmpOCTPaHEHHBIX BEIIECTB H
MaTepuaioB M YMETh MPUMEHATh UX [0 Ha3HAYEHUIO, COONIo/as MpaBuia O€30MacHOro
oOpalieHus ¢ HUMH,

- pOJIb XUMUYECKUX JJIEMEHTOB M MX COCMHEHUN B )KU3HEACATEIBHOCTH OPTaHU3Ma;

- BaXHEHIIMe XUMUUYECKUE MPEBPAICHHUS, JIeKAIHE B OCHOBE METa00IM3Ma;

- HEKOTOpbIe HEOPraHWYECKHE M OPTaHUYECKHE BEIIECTBA, MPUMEHSEMBIC B MEUIIHHE.

[Tocne 3aBepuienus oOyuenus mo [Iporpamme oOydaromuecs OyayT yMeTb:

- COCTaBIATh CXEMbl OCHOBHBIX KPYTOBOPOTOB OHOTEHHBIX 3JEMEHTOB B HPHPOJE,
000CHOBBIBATH POJIb KXKIOTO B COXPAHCHUH MPUPOJHOTO PABHOBECHUS, aHATU3UPOBAThH
MPUYUHBI U TIOCTICICTBUS €T0 HAPYIICHUS;

- MPOBOJUTh XUMUYECKUH IKCHEPUMEHT 10 OOHAPYKEHUIO KATHOHOB U aHHOHOB B
pacTBoOpax;



-coONmoIaTh TMpaBujia O€30MacHOCTH TpU  OOpamieHud C
BEIIECTBAMH U CPEJICTBAMH OBITOBO XUMMUH;
-COCTABJIATH OTYET O MPOJCIAHHOM IKCIEPUMEHTE;
-PUMEHATH BEIIECTBA M0 HA3HAUCHUIO;
-pemraTh 3a1a4i Pa3InIHON CTETEHH CIIOKHOCTH: KaK THIIOBBIE, TaK U KOMILICKCHBIE;
-pa3BUBATh COOCTBEHHYIO HHHUI[MATHBY ¥ MO3HABATEIbHYIO AKTHUBHOCTD TIPU PEIICHUN
Pa3IMYHBIX BOMPOCOB U MPOOIEM B XUMHH.
JUis  MOHHWTOpUHTA pe3ylbTaTHBHOCTH OO0pa30BaTEILHOTO Tpoliecca IO
[Tporpamme «Xumus B OBITY» UCIIONB3YIOTCS CIEAYIOINE BUABI KOHTPOJIS:
* TIpeABAPUTENBHBINA KOHTPOJIb (TIPOBEPKA 3HAHUI yUalmIuXcs HA HAYaIbHOM dTare
ocBoenus [IporpaMmbr) — BXOJHOE TECTUPOBAHHE;
* TEKyIIUI KOHTPOJb (B TEUEHUE BCETO CpoKa peanuzaiuu [Iporpamms);
* UTOTOBBI KOHTPOIb (3aKITIOUYHUTETbHAS IPOBEPKA 3HAHUM, YMEHUH, HABBIKOB MO

JICKapCTBCHHBIMHI

uroram peanuzanuu [Iporpammer).

2. Conep:xanue Ilporpammbl

2.1. Y4eOHBIil (TeMaTHYeCKHUH) IJIaH
Ne | fta3zBanme pazena KoauuecTBo yacos ®opma arrecTanun/
Bcero | Teopus NPaKTHKA KOHTPOJIA
BBonurle 3aHsaTHS. 3 2 1
1 Ucrtopus 2 1 1 Bxoanoe
B3aMMOOTHOIIECHHH TECTHPOBAHUE
YeJI0BEeKa U TIPUPOIbI
2 CBoiCTBa BEIIECTB 2 1 1 TECTHPOBaHUE/ OTYET
MO0  TPaKTUYECKOI
pabore
3 Ilouemy wu  kak| 2 1 1 TECTUPOBAHUE/ OTYET
MPOTEKAOT 0  TPaKTUYECKOI
XUMUYECKUE PEaKIun pabote
4 Bona 2 1 1 TECTUPOBAHUE/ OTYET
1o NPaKTUYECKOM
pabore
5 Yucrele BeniecTsa u | 2 1 1 TECTUPOBaHUE/ OTYET
CMECH B  JKU3HHU o IPAKTUYECKOH
YeJIoBeKa pabore
[loBapennast conb u | 2 1 1 TECTUPOBAHUE/ OTYET
6 caxap M0  TPaKTUYECKOH
pabote
7 Xumust mumu 2 1 1 TECTUPOBAHUE/ OTYET
o NPAKTUYECKON
pabore
8 Crinuku 2 1 1 TECTUPOBAHUE/ OTYET
N0  MPaKTUYECKOH
pabore
9 Bbymara 2 1 1 TECTUPOBaHUE/ OTYET
Mo  MpPaKTHYECKOU




pabote

10 | Xumus u| 2 1 1 TECTUPOBAHUE/ OTYET
CTPOUTEILCTBO 1o IPAKTUYECKON
pabore
11 | Xumus u MeaunuHa 1 1 TECTHPOBAHUE/ OTYET
M0  TPAKTUYECKOH
pabore
12 | Xumus u TpaHcnopTt | 2 1 1 TECTHUPOBaHUE/ OTYET
MO0  MPAaKTUYECKOH
pabore
13 | Xumusa n yucrora B | 1 1 1 TECTHPOBaHUE/ OTYET
JIoMe o HPAKTUYECKON
pabore
14 | Xumns u| 2 1 1 TECTHPOBaHUE/ OTYET
KOCMETHYECKHE M0  TPAKTUYECKOH
cpencTBa pabore
15 | Xumua u na”era | 2 1 1 TECTUPOBAHUE/ OTYET
3emis 10  TPaKTUYECKOH
pabore
16 | Hayuno- 3 1 1 3amuTa npoeKTa
HCCIeIOBaTEeNbCKas
MIPOEKTHAs
JESITeNbHOCTh

34 17 17

2.2.Conep:xanue Ilporpammebl

BBeaenue

O6ume mpaBwia paboTel B XUMHYECKOM sabopaTopuu. TexHuka 0e30macHOCTH IMPH
pabote B xumuueckoil saboparopun. Oka3aHue MepBOI MOMOILIM NPU HECUACTHBIX CIyyasX.
[IpaBuna paboTel C KUCIOTaMHM, IIeJIOYaMH, JIETYYMMH BellecTBamu. HarpeparenbHble
npuOOopsl U NpaBuiIa paboThl ¢ HUMH. XMMHUYEcKas Mocyja oOuero HasHaueHus. MbITbe U
CyIIKa XUMUYECKOU IOCYIbI.

Ponb Xx¥MuUM B JKM3HU YeJIOBEKAa M pa3BUTHM uenoBeuecTBa. O030p BakHEHIINX
KJIACCOB COEIMHEHUH, UCIOJIb3YeMbIX UY€JIOBEKOM. XHUMHS -TBOPEHUE IMPHUPOJBI U PYK
4eJI0BeKa. XUMHA BOKPYT Hac. XUMHUYECKHE BELIECTBA B IOBCEIHEBHON JKM3HH YEIOBEKA.

Ilpakmuka:

IIpuemul obpawjenus ¢ HazpesamenbHuIMU NPUOOPAMU (CNUPMOGKA, NAUMKA, B00SAHAA
Oams) u xXumuueckou nocyoou 00we20 Ha3HaAYeHUs.

Cocmasnenue mabauy, ompaxcarowux Kiaccuukayuro eeuyecms, U30mosneHue
SMUKEMOK HeOP2AHUYECKUX Geujecms, COCMABNeHUue CNUCKA PeaKmugos, Heco8MeCHmuMbIX
OJ151 XpaHeHUsl.

Tema 1. Vcropust B3aMOOTHOLIEHUH YeOBEKa U MPUPO/IbI

Hcrounuku sHepruu (McyepraeMble W HeUcUepraeMbie). «DKOJOTHUECKUN PIOK3aK».
HeobxomumocTs OepekHOTO OTHOMICHUS K OKpYyXaromiel cpene. UenoBek u mpupoja B JaJeKOM
IPOLUIOM: NPUCBAMBAKOIIECE XO35KMCTBO. J[peBHME mnroau. BiusHue NOpUPOAHBIX YCIOBHU Ha

paccesieHue U 3aHATUS APEBHUX JIIOJIEH.

OcHOBHbIE 3aHATHSA APEBHUX JIOJAEH: coOmpaTenbCcTBO M oxoTa. IIpucBanBaroriee
X03s1iicTBO. JIoKanbHBIN XapakTep BIUSHUS AESATEIbHOCTH JAPEBHUX coOMparenell U OXOTHUKOB

Ha MIPUPOAY.

[lepexon wyenoBeka K NPOU3BOMAIIEMY XO3AUCTBY. IIpomsBopsmiee XO035MCTBO.
Bo3nukHOBeHUE 3emiieieliisi W CKOTOBOACTBA. Bo3jaeiicTBME Ha MNpUPOAY APEBHUX
3eMJIeqIeNbIleB U CKOTOBOMOB. CTHXHWiITHOE MpUpoononb3oBanue. OmnycThiHMBaHUE. [HOEh

[IUBUIN3AIINN.



Ot konecHUIBI 10 camoiieTa. M3MeHeHne XapakTepa MpUPOJIONOIb30BaHUS B MPOIECCEe
Pa3BUTHS YEJIOBEYECKOr0 OOIECTBa

Yenosek m npupona B HactosameM. [IpAMoe u KOCBEHHOE BO3ACHUCTBUE XO3SUCTBEHHOM
NEeSTENbHOCTH 4eNioBeka Ha mnpupony. Wurponykuusa. Heucuepnaemble W ucuepriaeMble
UCTOYHUKH dHepruu. McTouHnky sHeprun (McdyeprnaeMble M HeHcUYeprnaeMbie). « DKOIOTHYECKUH
prok3ak». HeobxomumocTth

OepeXHOTO OTHOLICHUS K OKpy’Kawoiied cpene. ANbTepHATUBHBIE UCTOUYHUKU SHEPTHUH.
[TpunuBHBIE ANIEKTPOCTAHIIUU. DHEPTHs BeTpa. [ eoTepmanbHas sHeprusi. buosnepreTuka.

Ipaknwiueckue 3a0anun

Mooenupyem eempsanou osucamers.

Cmpoum «po3y 6empoe» ceoetl MecmHOCMU.

Ipespawenue pazuvlx 61006 suepeuu opye 6 opyed.

Haepesaem  no-pasmomy  (nepedaua  mennogot — 3Hepeuu  U3LYYEHUEM,
Menionpo80OHOCMbIO, KOHBEKYUell).

Tema 2. CBoiicTBa BEILECTB.

Xumuueckue M (QuU3nYecKre CBOMCTBA BemiecTB. YncTeie BemecTBa U cMecd. OCHOBHBIE
OpUEMbl C TBEPAbIMHU, JKHIKUMU M Ta3000pa3HbIMU BemiecTBamu. JlabopaTopHble CIOCOOBI
MOJTYy4YEHUsT HEOpraHu4eckux BemiecTB. Ilporecc pactBopeHusi BemiecTB. PacTBopbl M uX
MIPUTOTOBJICHUE.

Ilpaknwiueckue 3a0anus

Ilonyuenue yenekucnozo easa, KUciopooa 6 1aoopamopuul.

Ilonyuenue cynopama medu uz meou , cepebpa u3 Humpama cepeopa u m.o

Tema 3. [louemy M Kak MPOTEKAIOT XUMUUECKHE PEAKIIUH.

MHoroo6pa3sue 1 3aKOHOMEPHOCTH MPOTEKAHUs XUMHYECKHX peakiuil. Knaccudpukamms
XUMHUYECKUX peaKkIMid. 3aKOHOMEPHOCTH NPOTEKAaHUs XUMUYECKUX peakiuil. BHemHue
NpPHU3HAKU TMPOTEKAHUS XUMUYECKHX peakuuidl. XUMHUYECKHE YypaBHEHUS. 3aKOH COXPAHEHUS
Macchl BelllecTBa. XUMUYECKUE PEaKlUi B KUBBIX OpraHU3Max.

Ilpaknwiueckue 3a0anus

Cocmasnenue ypasHnenuii peakyuti N0 yenouxke npespaujenull.

Onvimul «3mes uz caxapHou nyopely, «Bzaumooeiicmeue memaniog ¢ CONAHOU
KUCTIOMOUY, «3Mesl u3 eItOKOHAma Kaabyusy

lIpogedenue kavecmeeHHbIX pearkyuil.

Tema 4. Bona.

Bopna B macmrabe manersl. Kpyrosopot Boasl. [Ipupognas Boja u €€ npecHoil Bojbl Ha
wianere. [IpecHas Boma m ee 3amachkl. DKOJIOTMYECKHE TPOOJIEMBl YrCcTON Boabl. Boma B
opraHm3Me 4enoBeka. Boma B MemunuHe M (QapMakonoruu. AHOMamuu (U3UYECKUX CBOMCTB.
PactBopstomas criocoOHOCTH BOfbI. [IpoGieMbl MTUTHEBOM BOIBI.

IIpakTuka:

AHnanuz 600vl U3 NPUPOOHBIX UCMOUHUKOS.

Pacmesopsiowee oeticmsue 600vl.

Ouucmxa 800bl.

Onpedenenue sjcecmkocmu 800bl U ee YCMPAHeHUe.

MHnoeo nu 800wl 8 06owax u pykmax?

Tema 5. UncTeie BeliecTBa U CMECH B XKHU3HH YEJIOBEKA

Yuctoie BemectBa HuctumnmnpoBanHas Boga, Kucnopoa. Cepebpo, Bomopoa, Cunen u
ap. Uctunnsie pactBopel. Cmecu Mopckas Boja. I'panut. Cranb. PactBop xnopuaa HaTtpus Ajs
unbekuuil. Yyryn. Bosmyx. bazansr. Crexno. Omynbcus «Mmacio B Bojae». PazHoBupHOCTH
cMecel, 00JlacTi WX WCIOJb30BaHWSA B TOBCEJIHEBHOW >KM3HU YEJOBEKa. | OMOTCHHBIE M
rereporeHnsle cMecu. Cmecu B (apmaxosoruu. [Ipumepsl KUAKUX, TBEPAbIX U ra3000pa3zHbIX
cMeceit. OMHOPOIHBIE U HEOAHOPOAHBIE cMecH B ObITYy. CBolicTBa cMecell. Paznenenue cmeceii.

Brinenenue BemiecTB M3 HEOJAHOPOIHOW CMECH, OOpa30BAHHOM PACTBOPUMBIMH U
HEpacTBOPUMBIMU B BoJie BemiecTBamMu. OTcranBaHue: BbiieneHue BemecTB U3 HEOAHOPOIHOM
cMecu, 00pa30BaHHOM HEPACTBOPUMBIMU B BOJIE BELIECTBAMU C Pa3IMUHOMN MIOTHOCTHIO. B



JeNUTENbHOW BOpoOHKe. JluCTWiuiAnus, BhlIapuBaHue, LEHTpU(yrupoBaHue, Xpomarorpadus,
KPUCTAJTM3AIMsI U BO3rOHKA. [leperonka win AUCTUIUISLUS - CIOCO0 pa3jieneHus, OCHOBaHHbIH
Ha pa3NIMuMy B TEMIIEpaTypax KHUIIEHUS APYT B APyre KOMIIOHEHTOB.

[Ipuem pazneneHuss OIHOPOAHBIX CMeCed MyTeM HCIapEHHs JIETyYUX >KUIKOCTEH C
NOCIENYIOIEN KOHAeHcanuel ux mnapoB. [lpumep: nonydyeHwe AUCTHUIUIMPOBAHHOM BOJBI.
Pemenune 3aa4 Ha HaX0XKACHHE MAaCCOBOM M OOBEMHOM J10JIM KOMIIOHEHTA CMECH.

Ilpaknwka

Hszeomoenenue npocmetimux @Guibmpod u3 noopyuHvlx cpeocms. Pazoenenue
HEO0OHOPOOHBIX CMecell.

Ouucmka medH020 KYnopoca om HepacmeopuMblX U pacmeopumulx npumecetl.

Tewma 6. [ToBapeHHas comnp u caxap

Ponpb moBapeHHO# conmu B 0OMEHE BEIIECTB YeloBeKa M KUBOTHBIX. ConeBoil OanaHc B
opraHu3Mme uesnoBeka. lIpumeHeHue Xjopuaa HaTpUsl B XO3SMCTBEHHOM JEATEIBHOCTH
yenoBeka. Koraa conb - sa. 3noymorpebinenue conbio. Mcnonp3oBanue xiopuaa HaTpus B
XUMHYECKOW TpOMbIIUIeHHOCTH. Mcmonb3oBaHue Xopuaa HaTpus B THUINE, MEIUILUHE.
[TpouzBoacTBo nmoBapeHHOU coiu. Caxap u ero cpoiictBa. [lone3Hble U BpeaHbIE YEpPTHI
caxapa. HeoObliHOe nmpuMeHeHue caxapa.

Ilpaknwka.

Ceoticmea pacmeopos nosapenHou couu

T'opum nu caxap?

Tpubomomunecyenyus

Tema 7. XuMus TUIIA

N3 dgero cocrout numa. XWMHYECKHH COCTaB IMPOAYKTOB INUTaHUA. OCHOBHBIC
KOMIIOHEHTBI TMUILIU: XHUPBL, OCNKU, YIIIEBOMAbI, BUTAMHUHBI, COJH. XHUMHUS MPOAYKTOB
pPacTUTENLHOTO M >KMBOTHOTO MPOUCXOXKJeHUs. Pusnonorus numeBapeHus. [IpoaykTs
OBICTPOTO MPHUTOTOBIECHHS U OCOOCHHOCTHM MX TPom3BojACTBA. IIporecchl, mpoucxondmme mnpu
Bapke, TYLIEHUM U kapeHuu numy. Kak crenars ey He TOJIBKO BKYCHOM, HO M IOJIE3HOW?
Jlo6aBKy B MPOIYKTHI MATAHHUSL.

XUMUYECKUE PEAKIMU BHYTPU Hac. XMUMHUYECKHE TMPOIECCHI, MPOUCXOAIINE MpU
XpaHEeHHHU U mepepaboTKe CeNbCKOXO03IUCTBEHHOTO ChIpbsi. KOHCEpBaHTHI M aHTHOKUCIUTEH, UX
pOIlb.

CriocoObl XMMHUYECKOTO aHAM3a COCTaBa BEIIECTB B MpoaykTax nutanus. Coaepxanue
BUTAMHHOB U MUHEPAJIbHBIX BELIECTB B MUIIEBBIX MPOAYKTaX.

Ilpaknwka

Onpeoenenue kauecmsa meoda. Ilposepka meda Ha Hanuuue Kpaxmand, Meid, caxaposui.

Onpeoenenue sumamunos A, C, E 6 pacmumenvrhom macie.

Onpedenenue HumMpamos 6 NpoOyKmax.

Ananuz npoxnaoumenbHbiX HANUMKOB.

Onpeoenenue Kogheuna 8 HaNUMKAx

Onpeoenenue co0epicanust Hupog 6 cemMeHax pacmeHul.

Kauecmeennvie peakyuu Ha npucymcmeie y2ie60008.

Xumuueckue onvimol ¢ He8aAMeNbHOU PEIUHKOU.

Onpeoenenue codepicanus NOBAPEHHOU CONU 68 NPOOYKMAX NUmaHusi (MAacio, cCwlpbl,
COJIEHbIE MBOPOJICHBIE U30ENUS).

Tema 8. Crimukwu

[Mupodopsl. Ucropust uzobperenust cnuuek. Crmuku [llancens u Yoxepa. Cnuuku
Copua. Cnuuku Upuam. llIBeackue cnmukm Jlyaacrpema. Kpacuwii m Oensiii docdop.
OKHCIUTENbHO - BOCCTAHOBUTEIBbHBIE TPOIECCHI, MPOTEKAIONIME MNPH 3aXKUIAHUH CIHYKH.
OcHOBHBIE BUJIbI COBPEMEHHBIX CIHMYEK. J[epeBsIHHBIE(M3rOTOBIEHHBIE U3 MATKUX TOPOJ JepeBa
- OCHHBI, JIUTIBI, TOTOJISI, aMEPUKAHCKON OO COCHBI M T. T.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIE - M3TOTOBICHHBIE M3 XJIOMYATOOYMaXXHOTO JKTyTa, MPOMUTAHHOTO mapaguHOM).
[To meTony 3axuranus - TEPOYHbIC (3AKUTAIONINECS TIPH TPEHUH O CTEIHATbHYIO TOBEPXHOCTH -
TEPKY) U OeCTEPOUHbIE (3aKUTAIOIIHUECS TPU TPEHUH O JIFOOYIO0 TOBEPXHOCTB ).



Crimuednoe npon3BoacTBO B Poccuu. CTpoeHue, cocTaB U H3TOTOBICHUE CIIMYEK.

Cnenuanbubie cinuku. [ITopmMoBbie (0XOTHUYBK) - TOPSAIINE HA BETPY, B CHIPOCTU U MO/
noxaéM. TepMuueckue - pa3BUBAIOLINE NIPU TOPEHUH 0OJIee BBICOKYIO TEMIIEPATYPY M JAOIIUE
IpH CrOPaHUM TOJOBKH OoJbliee KONWYeCTBO Teruia. CUTHAIbHBIE - JAIOUMIUE TPH TOPEHHU
uBeTHoe miams. Dororpaduyueckue - TalOlle MCHOBEHHYIO SIPKYIO BCIIBIIIKY, HCHONIB3YEMYIO
npu  (dotorpadupoBanuu. CurapHpie - CHUYKH YBEJIMYEHHOTO pasMepa st Oolee
NPOJOIKUTETBHOTO TOPEHUS NMPHU PACKYypUBAaHUU CHUTapbl. TpyOOUHBIE- CIIUYKU YBEIMYEHHOTO
pazmepa aisi Oojiee MPOJOIKUTENBLHOTO TOPEHHS TMPH PACKypHUBAHHM KYPUTEIbHOW TPYOKH.
KamuHHbBIE - OYEHb JUIMHHBIE CIIMYKH, YTOOBI 3aKHUraTh KaMHUHBI. ['a30Bble - MEHbIICH UTHHBI,
YyeM KaMUHHBbIE, 4YTOOBI 3@XWraTb Ta3oBble Topenku. JlekopaTuBHble (TMOAApOYHBIE,
KOJUICKIIMOHHBIE) - OTpaHMYEHHBIE BBIMYCKH KOPOOKOB (MHOra HaOOpamH, YIOKEHHBIMU B
JIEKOPATUBHYIO KOPOOKY).

Ilpaknwka

H3yuenue ceoticme paznuunwix U008 cnudex (ObimogulX, OXOMHUYbUX, MEPMUUECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpapuuecKux).

Tema 9. bBymara

OT neprameHTa M ILIEJNKOBBIX KHUT 10 Hamux aHed. [emmonosza. Ceszyromniue:
KAOJIMH, KapOOHAT KaablUs, MUTMEHTH. XJIOM4aToOyMaXkHble TKaHH. Buibl Oymaru u ux
NpaKTUYECKOe HCHonb3oBanue. TexHonorus mpousBojacTBa Oymaru. CTpykrypa Oymaru moj
MHUKPOCKOIIOM BO (PITyOpECLIEHTHOM CBEYECHHH.

[Tonydabpukarsl id TPOU3BOJACTBA OyMmaru: JApeBECHas Macca WM IEJUTI0I03a;
LEJUTI0JI03a OJHOJIETHUX PACTEHUH (COJIOMBI, TPOCTHHUIIBL, KOHOIUTH, pUCa U JAPYTHX);
NOJYLIEIUTION03a; MaKyJIaTypa; TPAMUYHAs IMOJyMmacca; Ui CHEelUalbHBIX BHUIOB OyMaru:
acOecT, MIepCTh U JPYrue TeKCTHIbHBIC BOJIOKHA.

[IpousBoscTBO Oymaru: MpPUrOTOBICHHE OYMaXXHOW Macchl (pa3MONl U CMEIICHHE
KOMIIOHEHTOB, MPOKJCIKa, HAMOJTHEHHE M OKpacka OyMaKHOW Macchl); BBIpaOOTKa
OyMaXxHOM Macchl Ha OymarojenaTenbHON MamuHe (pa3baBieHHE BOJAOW M OYMCTKA MACChI
OT 3arpsi3HEHUM, OTJIMB, NPECCOBAaHUE M CYIIKA, a TakXKe IEepBUYHAS OT/ENKA);
OKOHYATeINIbHAs OT/eJKa (KaJaHIUpOBaHUE, Pe3Ka); COPTUPOBKA U YITAKOBKA.

Ilpaxknwka.

H3yuenue ceoticme paznuunlx U008 6ymazu.

Ilonyuenue 6ymacu.

Tema 10. XuMus u CTpOUTETHCTBO

CrpourensHbie pactBopbl. M3Bectb. Men. Ilecok. beron. Llement. Hcropus crekia.
Kupriman. ®apdop wu dasac. [peBecwHa - yHHKaIbHBIA CTPOUTEIBHBIA MaTepHall.
Jlakokpacounble Marepuanbl. CBoHcTBa OnUQBI, MACISHBIX KPacoK, Majell, pacTBOPHUTEIEH.
[TonsTue 00 3KOJIOTMUECKH YHCTHIX Marepuanax. Kepamudeckas mneHa. 3umaput. Kampimmur.
Conomut. I'pyTobnoku. CunukaTbl METAJUIOB U BSXKYIME MaTepuanbl. Koppos3us cTpouTeNbHbIX
MaTepuasioB. [lonrMepsl B CTPOUTENBCTBE.

XMMHUYECKHE CBOUCTBA CTPOUTENBHBIX MATEPUAIIOB

XuMHuueckas CTOUKOCTb - 3TO CBOMCTBO MOKA3bIBAET, HACKOJIBKO MaTepual YCTOWYMB K
BO3JICMCTBUIO JIPYTUX BEILIECTB: KUCIOT, IIEJI0UYEH, COJIEH U Ia30B.

Koppo3noHHas ycToiHuMBOCTb - CBOMCTBO MaTepuaia NPOTUBOCTOSTh BO3ACHCTBUAM
OKpy>Katomei cpenbl. Yaie Bcero 3To OTHOCUTCS K CIIOCOOHOCTU HE MPOIYCKaTh BIary.

PacTBoprMOCTb - CBOICTBO, IPU KOTOPOM MaTepual UMEET CIIOCOOHOCTh PACTBOPATHCS B
Pa3IUYHbBIX KUIAKOCTSIX.

Anresus - CBOMCTBO, KOTOPOE XapaKTePU3yeT CIIOCOOHOCTb COSUHATHCA C IPYTUMU
MareprallaMyd U TTOBEPXHOCTSMHU.

Kpucrannanzanus - xapakTepucTiKa, Ipy KOTOPO MaTepuaia MOKET B COCTOSHUHU Tapa,
pacTBOpa WM paciuiaBa o0pa3oBbIBATh KPUCTAJUIBI.

Buns! 3arps3Hennii (mblieBble, paualuoHHble, OMOJIOTHUECKUe, ITyMOBbIE), 3HAUECHUE
JKUBBIX OPTaHU3MOB B JOMax U KBapTUPAX.

Ilpaknuwika



Onpedenenue omHocumenbHol 3anblleHHOCMU 8030YXd 8 NOMEUjeHUU.

Pewenue 3a0au c sxonocuueckum cooeprcanuem.

Tema 11. XumMug u MeIuIMHa

Ilepevie wacu xumuu ¢ meduyune. Ilonstue o (apmMakoNOruu, UATPOXUMHH,
xumuorepanuu. [lapanensc - OCHOBONONOXKHUK MEAUUMHCKOW xumuu. Kmapauil ['anen -
¢papmakosor. II. Dpnux - ocHOBONMONOKHUK Xxumuorepanuu. IIpodeccun: XUMUK, OMOXUMUK,
¢apmanest, mabopant. JlekapcTBeHHbIe BemecTBa. Kinaccupukanuu nekapCTBEHHBIX BEILIECTB:
bapmakonorudeckas, xumudeckas. CbIpb€ I TOJYYSHUS] HEOPTraHUYECKUX, OPTaHUYECKHX
JIeKapCTBEHHBIX BemiecTB. DOpMbl JIEKApCTBEHHBIX IMPENapaToB: TaONETKW, Opaxke, CBEUH,
OMYJIBCUH, CYCIIEH3UU, HACTOUKH U Jp.

Ilpaknwka

OsHaxomaeHue ¢ popmamu 1eKapCmeenHblX NPenapamos.

3naxomemeso ¢ 06pazyamu 1eKapcmeeHHbIX cpeoCcms U ONbimbl ¢ HUMU.

DKCKypcus 6 MeonyHKm.

Camuvie npocmole u3 nexapcme

[Tepmanranar kanusi. Wctopust otkpeitua. ®Pusnuyeckue cBoiicTBa. OKHCIUTEIbHBIC
cBoiictBa. [IpumMeHeHne pacTBOpOB NepMaHraHaTta Kaius B ObiTy, B MeaunuHe. [IpaBuma
XpaHeHHsd. Mepbl NEepBOM IMOMOINM NPU OTPABJIECHWU KOHLIEHTPUPOBAHHBIM PACTBOPOM
nepmanranara kanus. Ilepoxcun Bomopopa, ucropus OTKpbiTHS. Ilepruapons. ®usuyeckue,
XUMUYECKHEe cBoiicTBa. IlpuMeHeHme B MeIuIMHE: KpPOBOOCTaHABIMBAIOLIEE U
Ae3uHpUIUpyomee cpeacTBo. Moa: uctopust OTKPHITUS, CTpOeHHE, (U3NUECKHe U XUMHUECKHUE
CBOWCTBA, IPUMEHEHHUE.

bopHas kucnora, OGOpHBIM CHUPT, AHTHCENTHYECKas AKTUBHOCTh. DU3MOIOTHUECKHIMA
pacTBop.

Jlsnuc. Hamarteipusiit coupt. [ekcaruapar xmopuaa xambuus. [entaruapat cynbdara
LIMHKA.

AKTHBUPOBaHHBIN YTOJIb.

Ilpaknwka

IIpucomosnenue pacmeopa xnopuoa Kaivyus ¢ 3a0aHHOU MACcoBoU D0el.

«Kuoxuii xameneony. Pa3znooicenue nepoxcuoa 6ooopooa. H202 - oxuciaumens,
s6occmanosumens. Pacmeopenue uoda 6 6ode, 6 Chupme. PacnosHasanue uUo0UOO8.
Obecyseuusanue pacmeopa nepmManeanama Kaaus AaKmueUPOBAHHbIM Y2aEéM.

HAoosumule eewecmea

Anpl. Knaccudukanus sIOBUTHIX BEIIECTB. YTAapHBIM Ta3: MPHU3HAKH OTPABICHHUSL
Oxkazanue nepsoii momomu. PryTs. TokcuunocTs napoB pTyTd. Cosu pTyTH: KOJIOMENb, CyJIeMa,
npuMeHenue B MenunuHe. Mpimbsak. CBunen. CoeanHenust xpoma. TOKCHYHOCTh OpraHUYECcKUX
pactBoputeneil. [IpaBuna xpanenus sf10B B ObITy. Mepsl MepBOM MOMOIIM MPU OTPABICHHU.
X¥UMHS 1 MeIUIINHA.

buozennvie anemenmut u ux coeounenusn

O6umit 0030p OMONOTHYECKOH pPONM BIEMEHTOB-OPraHOTeHOB YriiepoA. Bomopon.
Kucnopon. Azot. Cepa. Doctop.

Bbuonornueckas posib HEKOTOPBIX HEMETAJIOB, HE OTHOCSLIMXCA K opraHoreHam @rop.
Xunop. bpom. Hox. Kpemnuit. Cenen.

buonornueckn BaxHble HEOpraHuueckue coenuHeHus HemetauoB. Kucmopon. O30H.
Bopa. Munepanbnabie Boabl. Ilepokcua Bomopona. PepMEHTAaTUBHBIE CPENCTBA 3alllUThI
opranusma. CepoBogopon. Ammuak. Llukin MmoueBrnHO0OpazoBanus. MOHOOKCH a30Ta.

Hutpatbl, HUTPUTHL. YTaeKucHbslii Ta3. MoHookcua yraepoaa. bydepHsie cuctemsr
opranusma. ['unpokapOonatHas Oydepnas cucrema. Docdarnas OydepHas cucrema.
Mexanm3m OydepHOTo JEeHCTBHS CHCTEMBI. B3amMOCBsI3b KPYTOBOPOTOB OMOTEHHBIX
AJIEMEHTOB.

Buoneopeanuueckan xumusa u meouyuna

Heopranmyeckyro OHOXMMHIO MOMKHO paccMaTpHBaTh KakK MPHIOKEHUE TNPHHIUIIOB
KOOPAMHALMOHHOM XMMHU METAJIOB K OMOJNIOrHueckuM npodiemaM. MeTtaiuibl B OpraHu3Me



YeJoBeKa

buonoruyeckas posb «METAIOB KU3HN

O6umit 0630p ponu S-metamnoB. Harpuit. Kanuii. Maruuii. Kanbuuii. JlaHHbie MeTaisl
paccMaTpUBAIOTCS COIJIACHO IUIAHA:

1. ConepxaHue B 3¢eMHOU Kope. BaxkHelmme npupoJHble COEANHEHMYS.
2. Copepxanue ¥ (GOpMbI CyLIECTBOBAHMS B JKMBBIX OpraHu3Max. buosjormdeckas
pOIIb.
3. IIpumeHeHne MeTanIa U ero COeAUHEHUN B MEAULIMHE.
4, ToKCHYHOCTH METaIa U €ro COCMHCHHIA. )

OOt 0030p pomu d-meramioB. JKemeso. Mapranen. Kobdansr. Menp. Lunk.
MonubneH. JlaHHBIE METAJUTBI PACCMATPUBAIOTCS COTIIACHO IUIAHA!

1 Copepxanue B 3eMHOM Kope.
2 BaxHelme mpupoaHbIE COCAUHEHUS.
3 Conepxanue u GOpMBI CYIIECTBOBAHHS B )KMUBBIX OpraHn3Max. buonorndeckas pos.

4 TlpuMeHeHHE MEeTajiia M €r0 COeIMHEHHI B MEIUIIHHE.

dusnonoruyeckas U NaToNOTMYECKask pojb HEKOTOPBIX AJIEMEHTOB B

opranusme. s-OneMeHThl. d-OnemenTsl. KoMmekcHbie (KOOpIMHAIIMOHHBIE) COCIMHEHUS
Pa3IMYHBIX IEMEHTOB B OpraHu3Me. DJIEMEHTHI, 00JIe3HH, JieKkapcTBa. bruonornieck akTHBHbBIE
MOJIEKYJIBI.

Boma. AmumHokucnorel. AckopOuHOBas kuciora. OpTOMOJEKYIspHas MEAHIIMHA.
buonornyeckn akTuBHBIE OnMroMepbl buonornyeckas poib HEKOTOPHIX METaIOB, HE
OTHOCSALIMXCA K «MeTaJuiaM *u3Hu». AmoMmunuid. Cepebpo. bapuii. Pryts. CBuner.

Ilpaknwka.

Temamuueckas guxmopuna « Xumus u MeOUyuUHay.

Qu3suyeckan Xumusa u MeOUyuna

®usnonor - 310 (PUIMKOXUMHK, UMEIOLIMN AEN0 C SBICHUSAMHU *XHBOTO OpraHU3Ma.
U.M. CeyenoB XKuBble opraHu3Mbl MOTYT CyIIECTBOBATh JHIIb OJaroiaps X 3aMeuarebHON
CIOCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATH XMMHUUYECKUE PEAKIUH U TEM CAMbIM IMOJABISATh
CTPEMIIEHUE K JOCTHXKECHUIO TepMoAnHamuueckux paBHoBecud. W.B. bepesnn Xumuueckas
TEPMOJIMHAMUKA U KUBBIE OPTaHU3Mbl TepMOIMHAMUKA U OPTaHU3MBbI.

Xumudeckas ¥ OMOXMMHUYECKas KHHETHKAa W Kartaiu3. DepMeHThl - Ouosioruyeckue
KaTaau3aTopbl. 3HAY€HHUE PAcTBOPOB JJIsi OMOJIOTHH Y MEIULIMHBI.

Kucnorno-menoynoe  paBHoBecue ¥ OydepHble  CHCTEMbl  OpraHHU3Ma.

AMuHOKHCTOTHBIE OydepHble cuctembl. benkoBeie OydepHbIe cUCTEMBI.
W3meHeHne KUCIOTHO-IENOYHOTO PABHOBECHUS MIPU Pa3IMUHbIX 3200JI€BaHUSIX.

Meouyunckue mamepuana

Heopranudeckue MeAMUMHCKUE MaTepuaibl. Mertamibl. YTIJepoAHble MaTepuasbl.
MexaHu3Mbl B3aUMOJEUCTBHS MEAMUIMHCKUX MAaTepHanoB ¢ OHMOJOTHYECKUMH CHCTEMaMH.
B3aumopneiictBusi: Marepuan - KpoBb, MaTepuai - TKaHb, MaTepual - KJIE€TKa, MaTephal -
OMOTIOIMMEPHI.

HckyccTBeHHbIE OpraHbl. Anmaparbl «MCKYCCTBEHHOE CEp/IIe-JIErkoe», «MCKYCCTBEHHAs
noukay. MIckyccTBeHHOE cep/lie YeloBeKa C aBTOHOMHBIM UCTOYHUKOM MUTaHHUS.

Bompockl k cemuHapam:

1. Mon: wWcTOpus OTKpBITHSA, CTpOeHHME, (M3MUYECKHe M XHMHYECKHE CBONCTBA,
MIPUMEHEHHE.

2. bopnas kuciora, OOpHBII CIUPT, aHTHUCENTHYECKAs AKTHBHOCTb.

3. ®usuonoruveckuii pactop. Jlsamuc. Hamareipasiit compr.

4. ®OypanunuH. AKTUBUPOBAHHBIN yroib. ['opunyHuKy, m1acTeipyu. X mpuMeHeHue,
CBOMCTBA, CIIOCOOBI XpaHEHUSI.

5. AcnupuH. [Ipumenenue, GapmMakoaoruueckoe IeHCTBUE HAa OPraHU3M.
6. AnTHOMOTHKM, Knaccudukarms. ucOakTpros.



7. ApoMaTHueckue mMaciia ¥ uX JIeCTBUE Ha OpraHu3M. Apomareparnus.
8. AcmupuH, pU3U4ECKUe CBOUCTBA, UCTOPHUS MONyYEHHS.

9. AHTHOMOTHKH, UCTOPHUS OTKPBITHS.

10. Knaccudukamus soBUTHIX BENIECTB.

11. Vrapusii ra3: npusHaku oTpasieHus. OkazaHue MepBOil MOMOIIH.

12. Ptytb. TokcuuHOCTh mapoB pTyTH. Conu pTyTH: KalOMeNb, CyleMa, IPUMEHEHUE B
Menuuuae. Mpiubsk. Ceunen. CoelMHEHUs Xpoma.

Ilpaxkmuka

Hccnedosanue nekapcmeennvlx npenapamos.

Henosas uepa «Cnacume 6onvHo20». [lenosas uepa conpogoscoaemcs nposeoeHuem
KAYecmeeHH020 aHAIUu3a pacmeopa KOHKPEeMmHO20 6eujecmed XUMU4eCKuMu Memooamu.
(Bewecmsa: muocyivgham nampus, Hosokauw, rakmam kaivyus, D-enwoko3za, meouwlii Kynopoc,
OpomMuo Kanus, cyivgam macHus).

HUccnedosanue mokcuunocmu o6vimosuix seujecms. OcmopoodicHo, nuujesvie 0odasku! Hx
oeticmeue Ha OP2aHusM.

Pewenue 3a0au N0 obweti xumuu ¢ MeOuKo-oUOI02UUECKOl HANPABIEHHOCMbIO.

Kouxypc (konuuecmsennuiti) yucia pewtennwvix 3aoay. Cocmagnenue cOOpHUKO8 3a0ay
yuawuxcs N0 meme (¢ pewenuamu). CocmaenieHue meopueckux pacuemuuvlx 3aday NO
PA3IUUHBIM MeMAaM.

JlexapcTBeHHBIE mpenaparbl, MX BHIbI M Ha3zHaueHue. Kaxmoe iekapcTBo -
XAMHWYECKUN PEAKTHB.

Muororpansslii ioa. [louemy #ox Hano nepkaTh B INIOTHO 3aKYIOPEHHOU CKJISHKE.
«3enéHKay WIM pacTBOp OpwiumaHToBOro 3en€HOoro. HeoObruHBIE CBOWCTBA OOBIIHON
3EIEHKHU.

AXTHBHPOBaHHBIN yTOJIb.

JlexapctBa ot mpoctypl. Butamunbl CamozenbHble TeKapCTBa.

AcnupuH WK aleTUICATUIMUIOBAs KUCIOTa U €ro CBOMCTBA. UTo mojie3Hee: acuupyuH
WM yricapuH, HypodeH wim uoynpoden?

I[Tepexucs Bomopoaa u ruaponeput. CBoMCTBA MEPEKUCH BOJOPOJA.

IlepMaHraHat kajius, MapraHUOBOKHCIBIM Kajdud, OH XK€ - «MapraHIlOBKa».
HeoObrunble cBoiicTBa MapraHuoBkd. Kakyloo OIAacHOCTb MOXKET NpPEACTaBISTh
MapraHIlOBKa.

HysxHa nu B fomarHeit anteuke OOpHas KHCIOTA.

Crapslie nexapcTBa, Kak ¢ HUIMH MOCTYNHUTb.

Bompockl k ceMuHapam:

1. Tlepmanranar  kaynmsa. Mctopuss  oTkpbiTua. @DuU3WYECKUE  CBOMCTBA.
OxuciurenbHble cBoWcTBA. [IpaBuina XxpaHeHns nepMaHarasaTa Kajus.

2. [IpumeHeHne pacTBOpa MEpMaHTaHaTa Kajaus B OBITY, B MEAUIMHE. Mephl mepBoi
NOMOIIX TPU OTPABIECHUN KOHIIEHTPUPOBAHHBIM PACTBOPOM TEPMAHTaHATa KaJusl.

3. PactBop OpmimmanToBOTrO 3eieHoro. Ilepokcua BomOpojaa, UCTOPHS OTKPBHITHS.
[leprumpons. @Pusnyeckue, XUMHYECKHE CBOWCTBA. IIpumMeHeHME B MeEIUIIMHE:
KPOBOOCTaHABJIMBAIOIIEE U JE3MH(DULIMPYIOIIEE CPEJICTBO.

Ilpakmuxka.

Tlonyuenue uoooghopma.

Heticmeue xuciom Ha OPUIIUAHMOBYLU 3€IeHbLIL.

Ll]enounoe pacuennenue n1eeomMuyemuHda.

Kauecmeennas peaxyus na nepoxcuo 6ooopoaoa.

Onpedenenue UMAMUHO8 8 NPeNapamax NoIUSUMAMUHOS.

Tema 12. Xumus u TpaHCIopT

Matepuanbl, KOTOpbIE HCHONB3YIOTCS IS M3TOTOBICHUS aBTOMOOMJIEH. 3ampaBouHbBIC
KUAKOCTH (TOIUIMBO, Maclia, CMa3KH, OXJIKIAIONTUE KUIKOCTH | T. T1.); PE3UHBI - IIIHMHBI U
PE3NHOTEXHUYECKHE M3JICIHS; TIACTMACChI; OTAEIOYHOICKOPATHBHBIE MaTepraibl (0OMBKa,



JIaK¥ U KPacKu, aHTUKOPPO3UOHHBIE TIOKPHITHUS U T. 11.); KJIE€H, TEPMETHKU. DIEKTPOJIUT - ITO YTO-
TO 3HaKoMoe. beH3MH, KepOCHH U Jpyrue «- UHBl XUMHYECKUE MPOIECChI, MPOUCXOIANINE TTPU
IKCIUTyaTallud aBTOMOOWIISA. DKOJIOTHUSI ¥ aBTOMOOWII.

Ilpaxmuxa:

1. bensun u xepocun xax pacmeopumen.

OnpITHl IO O3HAKOMJICHHUIO C PACTBOPSIIONIMM JEHCTBHEM HEPTENPOAYKTOB, KaK U
OpeIbIAYIIHIA, TUI0X0 BUIHBI C JEMOHCTPALMOHHOTO CTONA, OTOMY UX Jy4Ylle BCErO CTaBUTH B
KadecTBe JIa0OpaTOPHOU PadOTHI.

a) B IpoOUpKU ¢ OEH3MHOM, KEPOCHHOM M BOAOH HanmuBaroT 1o 0,5 MJI pacTUTENBHOTO
Macia M B30anTeiBalOT. Macio pacTBopsieTcss B yriieBojopoaax. OTMeyaroT IydIIyro
PacTBOPUMOCTH B OCH3HMHE.

6) B HeOOJNbIIHME CTaKaHUYMKH WM (Gap(opoBble HaNIKA C TEMH K€ KHUIKOCTIMU
NOMEHIAI0T KyCOYKH TKaHU C MATHAMH JKUpPA U MEPEMEIIMBAIOT MX CTEKISIHHOM Manoukoit 2-3
muH. [locne BbICHIXaHHS TKaHU, TOMENIEHHbIE B OCH3MH U KEPOCHH, OKa3bIBAIOTCS OYUIICHHBIMU
OT XHUpa.

2. T'opeHue gvicuux y2nee000pooos.

a) CMaunBarOT MOJIOCKK (UIBTPOBAIBHON Oymaru B OCH3MHE, KEPOCHHE, Ma3yTe U
MO/DKUTAIOT UX. BemiecTBa TopsT CBETSMIMMCS IIaMEHeM. BhIciie yriieBogopoIsl PH rOpEeHUH
00pa3yroT KOIOTb.

6) Ha xene3nbie muacTuHK WK GapGopoBbie KPBHIIIKH HATUBAIOT 110 HECKOJBKY Karlelb
OeH3MHA, KepOCHHA W CMA30YHOT0 Maclia WM Masyra u mojpkuraror. HabmomaroT To ke
sBrenne. OOpamaloT BHUMaHHE HA JIETKYI0 BOCIUIAMEHAEMOCTb OCGH3MHA M Ha CPAaBHUTEIbHO
TPYAHYIO 3aTOpaeMOCTh Ma3yTa.

B) B JKeNe3Hyl0 Wi GpapdopoByl0 JTOKEUKy MOMENA0T HEOOIbIIONH Kycouek napaduHa
¥ HarpeBaroT ero B iaMeHu ropenku. [lapadun miaButcs, a3ateM TopuT, 00pa3ys KOMOTb.

3. Ouucmka beH3uHa U KepoCuHa.

BeH3nH M KepOoCHWH IOCIie 3aBOJICKOM MEPETOHKH COJIEpKaT MPUMECcH Ha(TEHOBBIX
KHCJIOT W JAPYIHX BEIIECTB, OCIOXKHSIONIMX HMX NpPUMEHeHHe. HeouuimeHHBIH KepOCHH,
HampuMep, TUI0X0 MOJHAMAETCS MO (UTHIIO JIaMIlbl, clabo TOpUT M OBICTpO 0Opa3yeT Harap.
HeounmenHpie TPOAYKTH MOXKHO Y3HATH TI0 TPSI3HOMY BHIY U MaJiOi MPO3PayHOCTH.

OuncTKy  MpOM3BOASAT  OOBIMHO, OOpabaThiBas  HEPTEHNPOIAYKTHI  CIIEpBa

KOHIIEHTPUPOBAHHON KUCIIOTOH, a 3aTE€M ILEJI0YBIO.
HanmuBaror B GOJblIyi0 OeNUTENbHYIO BOPOHKY 15-20 M1 HEOUMINEHHOTO KepoCHHa U
npubaBiAT 2-3 MI KOHLEHTPUPOBAHHOW CEpHOM KUCIOTHL. BOpOoHKY 3akpblBaloT mpoOkoil u
cMech BeTpsixuBatoT okosio 10 muH. [Ipu 3TOM BOpPOHKY nepkaT MpoOKOM BHU3 U BpeMs OT
BPEMEHH OTKpPBHIBAIOT KpaH, 4TOOBI BBHITYCTUTH BBEPX Maphl JIETYYMX BemiecTB. [locie 3Toro
CMECH JIAI0T PACcCIOUTHCS, HA UTO Takxke noTpedyercs MUHYT 10 unum naxe OonbIe, U MEAIEHHO
CITYCKAaIOT HWKHUW CJIOW KUCJIOTO T'yApPOHA.

OcTaBumiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOA00HBIM K€ CIIOCOOOM BOJIOW B T€UEHHUE
1-2 muH. Boanblil cioil cmyckaroT, a KepoCHH HpOMbIBalOT 5— 10-IpoLeHTHBIM pacTBOpPOM
menoun. [locne cnuBaHUS MIENOYHOTO CJIOSI OTMBIBAIOT OT KEPOCHHA BOJOM OCTATKH IIEN0YU
(mpoba denonprarenHOM).

VOexaaTcs B TOM, 9YTO OUUIICHHBIA KEPOCHH OKa3bIBaeTCs 0oJee MPO3PAYHBIM, TydIle
TOPUT U UMEET JIPYTOM 3arax.

Ha muctku ¢unpTpoBasibHONW OymMars MOMEMIAOT KAl UCXOIHOTO U OYHIIICHHOTO
KepocruHa. OUHIIEHHBIN KEPOCHH UCTApPAETCs MOTHOCTHIO, HEOUHIIECHHBIH OCTaBIsET Tocie celst
MATHO IPUMECEH.

Tema 13. XumMud ¥ YuUCTOTa B JIOME

Msina. CocraB, cTpoeHUe, MOMyIeHHE.

CHHTETHYECKHE MOIOIIHME CPEICTBA M MOBEPXHOCTHO - AKTHBHBIC BEIICCTBA.

OcHoBHble komnoHeHThl CMC: mnoBepxHOCTHO-akTuBHbIE BemectBa (IIAB);
BCIIOMOTaTENbHbIC BELIECTBA: IETOYHbIE CONM - KapOOHAT M CHIMKAT HATpHs, HEWTpaJbHbIC
coi - cynbdar u ocdar HaTpUs; KAPOOKCUMETHIIIEIUTIOI03a, MOJTUBUHUITIUPPOIIUIOH,



XUMHYeCKue oTOenuBarenu (MEpCoin); XUMHUUYECKHe OTOenuBaTen (MEPeKHCh BOJIOPOA);
¢dusnueckre (ONTHYECKUE) OTOSTUBATENH - (IYyOPECHUPYIOIIUE COCAUHEHUS; aaCOpOIMOHHBIC
Kpacutenu (ynbTpaMapuH, WHIUTO, CHHTETUYECKHE OPraHWYeCKHe MUTMEHTHI); OMOJ00aBKU -
dbepMeHTHI (JUIa3bl, MPOTEa3kbl U JpP.); OTAYIIKA; aHTUCTATHKHU.

CpenctBa OBITOBOM XUMHH - XMMHYECKHE CPEJCTBA IO YXOAY 32 COOCTBEHHOCTHIO:
OJIeXKIOM, TIOMEIIeHUsIMU, aBToMoOWIsIMU. K cpenctBam OBITOBOM XWMHU  OTHOCSIT
Ne3nHGUIMPYIONIUE CPENICTBA, PENeUieHThl U Tp. cpeactBa. CpeactBa OBITOBOW XHWMUH,
IIPUMEHSIEMbIC JJIsl BEIBSICHUS TIATEH.

Ilpaknwka

Onpeodenenue PH - cpedvl 6 mvliax u wamnymsx.

lIpucomosnenue mvlia us ceuku U CMUpAIbHOU COObL.

Buwiseoenue namen ¢ mxanu. Moina. Cocmas, cmpoeHtue, noiyyerue.

CpasHenue c6oticme Mblia co C80UCMBAMU CIMUPATLHBIX HOPOULKOS.

Tema 14. Xumust 1 KOCMETUUYECKHE CPEICTBA

Kocmernueckue moromue cpencrtBa. Kpemsl. [leHomoromue cpencrea. OmonackuBaTenn
n KoHaumuoHepbl. ['emm. CocTaB M CBOWMCTBA KaK COBPEMEHHBIX, TaK M CTAPUHHBIX CPENICTB
TUTHUEHBI; TPAMOTHBIA BBIOOP CpPEACTB TUTHEHBI; IMOJIE3HBIE COBETHI MO YXOAY 3a KOXKEH,
BOJIOCAMH M TOJOCThIO pTa. COCTaB M CBOMCTBAa HEKOTOPBIX MPENapaToB TMTHEHUYECKOMH,
ne4eOHON U JAeKOpAaTHMBHOW KOCMETHKH, TPAMOTHOE MX HMCIOJIb30BaHUE. XMUMHUYECKUE MPOIIECCHI,
JeXKaIre B OCHOBE yXOJa 3a BOJIOCAMH, WX 3aBHMBKH, YKJIAJKH, OKPACKH; MPaBWIbHBIA yXO1 3a
BOJIOCAMH, TPaMOTHOE WCIOJIb30BAHUE TMPENapaToB s OKPAacKH U YKJIAIKd BOJIOC,
OPUEHTHUPOBAHUE B X MHOTOOOPa3HH.

J1€3010paHThl ¥ 030HOBBIH «IIUT)» TIAHETHI.

JlymmcThie BemecTBa B mapproMepruu, KOCMETHKH, MOIOIIUX CPENCTBaX.

O¢upnsie macna. CocTas.

Cnoxusie 3¢upsl. CocTaB, CTpOSHHE, TTOTYICHHE.

IIpaxmuxa

H3yuenue cocmasa 0ekopamusHol KOCMeMUKU No IMUKEMKAM.

Onpeodenenue PH - cpedsl 6 mbinax u wamnyHsx.

H3eneuenue s¢hupuvlx macen uz pacmumenvhoeo mamepuana. Ilepeunas mama, enogoe
macio.

Ilonyuenue crodcHvlx 3Qupos u3 opeanuueckux coeouHeHull. Idmuimemanam (3anax
poma). Mzobymunsmanam (ghpykmoewiti 3anax,).

Tema 15. Xumus u rmnanera 3emis

XuMHu4yeckrue dJIeMEHThl B Ouocdepe. bruoreHHble M BTOPOCTEIICHHBIE XMUMHYECKHE
DJIEMEHTBHL. Makpo W MHKpPO3JIEMEHTHI. [IpHuvHBI ¥ MPHW3HAKK HEJOCTaTKa B OpraHH3ME
YeNIOBeKa HEKOTOPBIX 1JIEMEHTOB. buoreoxumudeckue KB LUKIBI ra3000pa3HBIX BENIECTB.
Ocanounsle nukibel. Kpyrosopor asora B 6uocdepe. Cunepanus. Kpyrosopor yriepona B
ouocdepe. KpyroBopor kwucimopona B Ouochepe. Ilpakruueckas pabora «KadecTBeHHOE
OTIpE/ICTICHHE HEKOTOPBIX TSDKEJIBIX METAUIOB B BOJe». ATMocdepa Kak CBETO(OUIBTP.
3acopenHocTh aTMocdepbl. [IpuunHbl U3MEHEeHHs APKOCTH, [[BETa aTMOCQEphl, TPO3PAUYHOCTH U
BUIUMOCTH aTMoc(epsl. Okosormdeckue mpoOnembl B arMocdepsl. [lapHukoBbiid 3dGhexT.
[TapaukoBbie Ta3pl. BTopocTemeHHble KOMMOHEHTHl atMmoc(epbl (YIIEKUCTBIA Ta3, MeTaH,
OKCHJBI a30Ta, TpomocqepHbIi 030H, xyiopdTopyrieponsl). IlociencTBus MapHUKOBOTO
sddexra. O30HOBBI mUT U 030HOBas Apipa. Llukn o3oHa. [IpUUMHBI UCTOHUYEHUS 030HOBOTO
muta. BemectBa — 3arpssautenu Tpomochepsl. Okcuabsl cepbl U xyopa. KuciaoTHbIE TOXKIH.
Xumusm npoueccoB. doroxumuyeckuii cmor. Ponb okCHIOB a30Ta, 030HA, YrapHOTO rasa,
YIIEBOIOPOIOB | AJIbJICTHIOB B 00pa30BaHNU (POTOXUMHUYECKOTO CMOTa.

Ilpakmuka

M3yuenue kucrommocmu 0caokog

Hccnedosanue 6030yxa Ha codepiicanue meepoblx npumeceu (8U3VaibHO U NPU NOMOUU
Mmuxpockona). /legpuyum npecnoii 600vl Ha niaumeme. 3acpasueHue 600vl. Konyemmpuposanue
moxcukanmos N0 buonozuueckum yenoukam. IlpedenvHo oonycmumvie KOHYeHMpayuu 6eujecms



6 gode. O630p 3nauenuti IIJIK no naubonee onacnoim sewecmeam. Cmounvie 800bl. [lepsuunas,
BMOPUYHASL U MPemudHas 00pabomxka CMOYHBIX 600. Xumuueckue cnocoovl yOaneHusl
3aepA3HeHull  (copbyus, Heumpanuzayus, Koazyuiayus, CMepuiuzayus, IKCmMpaxyus,
anekmpoxumuieckue cnocoowl). Cunmemuyeckue NnOBEPXHOCMHO-AKMUBHbIE Belecmed Kax
3aepszHument 2uopocgpepvl. Mcmounuku OUOKCUHOBO20 3A2PA3HEHUSI B0OUL.

Onpedenenue codepicanusi UOHO8 8000poda 6 ode: pH- gaxmop 600wl (uccredosanus
npooH 800bL ¢ NOMOUWBIO OYMANCHBIX UHOUKAMOPOB).

«Onpedenenue ammuaxa U UOHO8 AMMOHUA 6 B00ey. JKolocudeckue npoodaembvl
aumocgepol.  Tlecmuyuowvl. Hucekmuyuovl, eepouyudvi, @GyHeuyuovl, pooeHmuyuobl,
Hemamoyuowsl, akapuyuowvl. Komnaexcnas cucmema 3awumol pacmenuti. Humpamor u
Humpumul. Hx enusHue Ha OpeaHu3M Yelosexa.

«Onpedenenue 0MHOCUMENLHO20 KOIUYECIBA HUMPAMOE 8 NOYEEY.

«Onpedenenue msdcenvix Memailog 6 nouse (UOH08 MeOu O08YXBAJEHMHOU, CEUHYA)Y.
DKonoeuueckuili. MOHUMOpUHe. 3a0auu  IKOI0SUHECKO20 MOHUMOpuHea. Xumuueckue u
ouonoeuueckue memoovl auanusa. buounouxayus. Qumounduxayus. Xumuyeckue memoosl
KOHMPOJIAL.

«Oyenka 3azpsAsHenuss 6030yXa NO COCMOSHUI X80U COCHbl». Memoodwl MOHUMOpUHeaQ
8030V ULHOU CPeObl.

«Oyenka 3azpasHerus 6030yxa NO COCMOAHUIO X80U COCHBLY.

«Onpedenenue uucmomsi 6030yxa NO TUUAUHUKAMY.

«CHez- UHOUKAMOP YUCMOMbL 8030YXAN.

«Onpedenenue 3anvlieHHOCIU 8030YXAY.

«Oyenxa uyucmomol ammocghepnoco 6030yxa NO  eeluUyUHe ABMOMPAHCHOPMHOU
Hazpy3kuy. Memoovl MOHUMOPUH2A 8030VULHOU CPEObi.

«Pacmenust— uHOUKamopwvl n1000poOUst NOYBY.

«Pacmenus - uHOUKamopuvl KUCTOMHOCHU NOUB).

«Pacmenus— unouxamopsl 600H020 pexcuma nousy.

«Opeanonenmuueckue nokazameinu 800bL.

«Kecmxocmv  600b1». Memoovl Mmonumopumnea 600HOU cpedvl. «Hccaneoosanue
8000NPOBOOHOU BOOBLY.

Tema 16. Hayuyno- ucciemoBaTenbckas poeKTHAS JEATEIbHOCTh

Teopus. Ilonstue mpoekta. TUObl MPOEKTOB, OCHOBHBIE 3Talbl BBINONHEHHS MPOEKTA.
Kpurepun olieHVMBaHHS BBHITIOJHEHHS W 3alIUTHI MPOEKTOB. CO3JaHNE MPOEKTa OCYIIECTBISETCS
MO0 CJIEIYIOIIUM dTaram:

- Ompenenenue mpoOIeMBI;

- AKTyanuzanus Tem;

- BriOop o0bexTa u3yueHus;

- IlocTaHoBKa IIeJIM U 32724,

- Ilonbop marepuana;

- Bribop meTon0B uccienoBanus;

- IlpoBenenue skcepuMEHTATBLHON PAOOTHI;

- Odopmienue paboTHI;

- 3ammra mpoeKTa, MpeACTaBIeHUE Pe3yIbTaToB.

Ilpaknwika

BrinosnHeHne MpOeKTOB € HCIOJIb30BAHMEM KOMIIBIOTEPHBIX TEXHOJOTHH. 3ammra
MPOEKTOB.

2.3.®opMbl KOHTPOJIA U ATTECTALUN 00y4aIOIUXCS

JInst OTCIEeXUBAHUS PE3yJTbTATUBHOCTH 00pa30BATENBHOTO MpOIEcca IO MPOrpaMme
«XUMHS B )KU3HU YETOBEKA» UCTOIB3YIOTCS CIEAYIONINE BUABI KOHTPOJI:

- [peIBapUTEIbHBII KOHTPOIb (MPOBEpKa 3HAHWH yyaluXcsl Ha Ha4YalbHOM JTare
ocBoeHus [Iporpammsl) - BXOIHOE TECTUPOBAHMUE;

- TEKYyLIMH KOHTPOJb (B TEUEHUE BCETO CPOKA PeaI3allui IPOrpaMMBl);



- UTOTOBBI KOHTPOJIb (3aKIIOYMTENIbHAS MPOBEpPKA 3HAHWN, YMEHMM, HABBIKOB I10
uToram peanuszanuu [IporpamMmer).

®opmblI aTTECTAIIUH

- caMoCToATeNbHas paboTa;

- TECTUPOBAHME;

- TBOPYECKHE OTYETHI;

- yyacTHe B TBOPYECKHX KOHKYpCAaX M NPEIMETHOMN OJMMIINAJIE M0 XUMUHM;

- Tpe3eHTalus U 3alUTa NPOEKTa.

Texkymmit KOHTPOJIb:

dopmaMu KOHTPOIS YCBOEGHHUs yueOHoro Marepuana [Iporpammsl SIBASIOTCS OTYETHI 110
MPAKTUYECKUM paboTam, TBOpYECKHME padOThl, BBICTYIUICHMS Ha CEMHHApax, CO3JaHue
npe3eHTauuy no Teme u T. 1. OOyvaromuecs BBHIIOJHSIOT 33[aHus B UHIUBUAYaIbHOM TEMIIE,
COTpyIHUYAsT C TEJaroromM. BrIMONIHEHHWE TPOEKTOB CO3/Ia€T CHUTYAIHIO, ITO3BOJISIONIYIO
peann30BaTh TBOPUYECKHE CHIIBI, 00ECTIEYHTh BBHIPAOOTKY THYHOCTHOTO 3HAHHS, COOCTBEHHOTO
MHEHHS, CBOETO CTHJIS JESATENbHOCTU. BriodeHune 0OydaromUXCs B pPEabHYI0 TBOPUYECKYIO
JeSTENbHOCTD, MPUBICKAIOIIYI0 HOBU3HOHM M HEOOBIYHOCTBIO SBISETCS CTUMYIOM pPa3BUTHUS
MO03HaBaTeNbHOr0 HHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCSA CIIOCOOHOCTU BBHIABIATH NPOOIEMBI U
paspeniarb BO3HUKAIOIINE MPOTUBOPEUHSI.

[To oxOHYaHMM KaXJOM TEMbI IPOBOJUTCS UTOTOBOE 3aHATHE B BUJE TEMaTHYECKOIO
TECTUPOBAHUS.

Brorosasi arrecTanmsi npeycMaTpUBAcET BBINOJHEHNE UHANBUAYATIBHOTO TPOEKTA.

3.0pranuzanuoHHO-Nearornyeckue ycaopus peaauzauuu Ilporpammsel.

1.1. VYuebno-meronuueckoe odecneyenne Ilporpammpl

Metoquka o0ydeHHs IO MporpaMme «XuUMHUSL B OBITY» COCTOUT M3 COYETAHHUS
JCKIMOHHOTO  M3JIOKEHUSI TEOPETHMYECKOr0  Marepuaia C  HariagHbIM  TTOKa30M
WITIOCTPUPYIOLIEr0 MaTepuajia W TNPUEMOB pEIICHUS MpakThdeckux 3amad. OOyuarormumecs
3aKPEIUISIOT MOJTYyYEHHBIE 3HAHUS MYTEM CAMOCTOSTENHLHOTO BBIMOJHEHUS MPAKTUYECKUX PadoT.
JIi1st pa3BUTUS TBOPYECKOTO XMMUYECKOTO MBIIUIEHHS M HaBBIKOB QHATUTUYECKOU JESITENbHOCTU
TeJIaror MPOBOJUT CEMUHAPHI, 3aHATHSA MO TMPE3CHTAMH TBOPUECKUX U MPAKTUUECKHX padoT,
MO3TOBBIE IITYPMbI, HUHTEUIEKTYaIbHbIE UTPBL.

1.2. MarepuanbHo-TexHuueckoe odecneyenue Ilporpammbl
OpraHu3aioHHbIe yCIOBUS, MO3BOJNAIOIINE PEATH30BaTh COJEPKAHHUE JOMOTHUTEIBHON
00pa30BaTENbHOM MpOrpaMmbl «XUMHS B OBITY» MPEAINONAraloT HaJlndue:

- IOMEMIEHNUs, YKOMIUIEKTOBAHHOTO CTaHAapTHHIM y4eOHBIM 00OpYZOBaHUEM M MeOenbio
(mocka, mapThl, CTyJbs, LIKa(bl, 3J€KTpooOeceueHne, BHITHKHON Kad, pakoBUHA € XOJIOHON
BOJIOTIPOBOTHOM BOIOM).

- HEOOXOAUMBIX /I 9KCIIEPUMEHTOB 000pYA0BaHUS U PEAKTHUBOB.

- MYJIbTAMEIMIHOTO 000pYIOBaHUS (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (idmi- KapThl,
9KpaH, CPEACTBA TEICKOMMYHUKAIUH (JIOKAJTbHBIC MIKOJIBHBIC CETH, BHIXOJ B HHTEPHET).

Junaktuueckoe obecrieyeHne MpenojgaraeT Haluunue TeKCTOB Pa3HOYPOBHEBHIX 33/IaHMUM,
TEMaTHYECKHX TECTOB MO KaXKIOMY pa3fey TeMbl, HHCTPYKIMN AJIs BHIMOJHEHHS MPAKTUUECKUX
pabor, Tabmuipl xumuueckux anemeHtoB JI.M. MenzeneeBa, TabIuIbl pacTBOPUMOCTH
OCHOBAHMI, KHUCIOT, COJICH.

1.3. Kaaposoe o6ecnieuenne Ilporpammel.

[lemaror, peamusyromuii Ilporpammy nomkeH HMETh BBICIIEE WIH CpEIHEE
npodeccnoHanbHOe 00pa3oBaHWE B COOTBETCTBYIOIIEM HAMpaBIEHUH | JIAOOpaHT,
00eCTIeunBaIOIIHIA €€ MPAKTUIECKYIO YaCTh.
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