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1. IMosicHUTEIBHAS 3ANHCKA
Hanpasnennocts [IporpaMMbl ecTeCTBEHHOHAY YHAsI
Ypoeenb ocBoeHus [IporpamMmbl — Da30BbIi
1.1. AkTyanbHOCTH M 0COGEHHOCTH MPOrPAMMBI

Cucrtema oOuero oOpasoBaHusi He Bcerga MoxkeT obecrieduuTb O0y4aroLIUXCs TaKUM
ypoBHeM 00pa30oBaHMs, KOTOpbIH Oyaer QOCTaTtoueH sl peaju3aluuu MX CrocoOHOCTEH B
BbIOpaHHOl cepe nestenbHocTH. Ilporpamma BHEYpPOUHOI AeATENBHOCTH « XUMUA B ObITY»
(manee — [Iporpamma) HampaBjeHa Ha pa3BUTHE U (POPMUPOBAHKE Y OOYHAKIIUXCA HETOCTHOTO
NpeAcTaBieHuss 00 OKPY’KAKOINMX BEIIECTBAX HA OCHOBE MOJNYYEHHBIX XHMHYECKHX 3HaHuil. B
xone peanusauuu [Iporpammbl, ofyuaroniuecss COBEPLIEHCTBYIOT CBOM YMEHMsl W HABBIKU B
pelIeHUH NPAKTUYeCKUX 3a/a4, YTO CHOCOOCTBYET Pa3BUTHIO Y HHUX JIOTMYECKOro, HHIKEHEePHO-
TEXHHYECKOr0 M 3KOJIOTMMECKOro MblluleHus. Ha npumMepe XuMHM, ydYalqdecs IOJIy4aroT
NpencTaBJieHHss O  METOAAaX  TMO3HAHMSA,  XapakTEePHbIX  JJIsi  €CTEeCTBEHHBIX  HayK
(3KCTIEpUMEHTAIbHOM M TEOPETHYECKOM )

[Ipenycmorpennaa Ilporpammoii peanuzamusi MEKNPEIMETHBIX CBA3€H ITO3BOJIUT
o0yuaroIKuMesl OCYLIECTBUTh HHTEIPALMI0 UMEIOLIMXCS MPEeICTaBlIeHHIl B LIeJIOCTHYIO KapTHHY
MHUpa, a MPaKTUYeCKHe 3aHATHS M IPOEKTHAs [esTeNbHOCTb COBEPLIGHCTBOBATH YMEHHs W
HaBBIKH, HEOOXOAMMBIE Ui NPOBEAECHUS HCCIEAOBAHHS, COMNOCTaBJeHHs (DAKTOB, aHaIM3a
NOJIy4EHHbIX Pe3yJIbTaTOB, padoThl ¢ MPUOOPAMH U PEAKTHBAMM.

Bnanenwe 3HaHMAMM O XMMMYECKHMX BELIECTBaX MOIyT 00eCneuuTh TpPaMOTHOE
OTHOIIEHHE K MPUPOIE U K COOCTBEHHOMY 3/10pOBbI0 Oe3 HaHeceHus yiuepda. [ToaTtomy 3HaHue
BO3MOJKHBIX TOCJIENCTBUI BO3IEHCTBHUS Pas3IMYHOrO poja XUMHYECKHX COeIUHEeHHMH Ha
OpPraHU3M YeJOBeKa CTAHOBUTCS HEOOXOOUMBIM HE TOJIbKO Ui Bpauel, HO WM Ui KaxJ0ro
4eJIOBEKa.

3HaHus, MOJy4aeMble B LIKOJE MO XHMHH, BO3MOKHO H HEOOXOAMMO TIPaMOTHO
NPUMEHATb M B TOBCEAHEBHOH ku3HH. [lo3HaBas OCHOBOMOJArarOIME 3aKOHBI XHMHH,
o0yUaroIMecs: 3HAKOMATCS ¢ COCTABOM M CBOWCTBAMM Pa3fHYHBIX XHMHYECKHX BEIIECTB, Kak
eCTeCTBEeHHBIM O0pa3oM MPUCYTCTBYIOLIHE B YEJIOBEYECKOM OpraHu3Me, Tak U IIpH
HEe3aBHCHMOM BHeILTHeM BO31eHCcTBUH. [IIKONBHUKYN Y3HAIOT, KAK MMEHHO 3TH BELIECTBA BIHSIOT
HA MPOLECCHl JKU3HEAESTEbHOCTH OPraHMu3Ma M Ha Camy JKM3Hb YeJIOBEeKa - YTO TMOJIE3HO U B
KaKHX KOJHYECTBAX, & YTO MOJKET OKa3bIBATH OTPHLATEJILHOE BIHSIHHE.

IIporpamma «Xumust B ObITY» 3HAKOMHUT OOYHAKOMIMXCS ¢ KOMITJIEKCHBIMH MpoOjieMaMu
1 3a7a4amu, TpeOyIOIHUMHI CHHTE3a 3HAHWI MO psaay npeametoB ((pu3nka, OHOIOrHs, SKONOrUs,
reorpadus, ucTopus).

JKOJIOTHUeCKHE 3a7lauM: aHaJU3 W3MEHeHHIH B OKpyKawolled cpene W OpraHU3aLus
CBOErO BJIMSIHUSI HA CUTYyauuio, (popMupoBaHie DeperHOro OTHOLIEHHS K MPUPOJIE.

dusnueckue 3anadn; u3ydeHue (PU3MYECKHX CBOMCTB BellecTs, (hU3MYECKHE METO/IbI
aHaJu3a BellecTBa.

Hcropuueckue 3ana4m: HCTOPUYECKHE CBEAEHUS O BIMSHUN XUMHH HA JKU3Hb YEJIOBEKA.

buonormueckne 3agaun: M3yueHne XMMHYECKOTO COCTaBa 0OBEKTOB KHBOI MPUPOJIBI.

HUudopmaruka - nouck wunpopmaumn B HHrepHere, coznanue u  odopmienue
npe3eHTalni, paboTa B TEKCTOBBIX H TaOIUUYHBIX PEAaKTOpax.

Conepkanne Ilporpammbl 3HAKOMHUT OOyYarOLIMXCS C XapaKTEPUCTHKOH BEINECTB,
OKpYJKalOLIUX HAc B ObITY: BOJA, NOBapeHHas COJb, MMULIEBas COAA, C BEIIeCTBAMM, U3 KOTOPbLIX
caenaHbl MOCyzaa, CIMYKH, KapaHjnamu, Oymara, CTpOUTEIbHble MaTepualbl, aBTOMOOWIbHAs
TEXHHUKA, JIEKapCTBa U T. I1.

Takue Ttembl kak: «Bopa», «IloBapennass conb», «Cnuukwy, «bymara» pawoT
BO3MOKHOCTb aKTYaJIH3aLMU 3KOJOTMYEeCKHX 3HaHuil oOyuarommxcs. IlpakTuueckue 3aHATHA
cnocoOCTBYOT (POPMHUPOBAHHUIO CHENMATBHBIX YMEHHIA M HaBBIKOB PadOThI € BELIECTBAMH H
obopynoBaHHEM.

IIpoextHble paboTh, TeMaTHKAa KOTOpPLIX MpuBOAUTCS B [lporpamme, mNO3BOJAT
cOpMHPOBATE y O0YHAOLIMXCH YMEHHE CAMOCTOATENIBHO MPUOOpeTaTh U NPUMEHSThH 3HAHMS, A
TaKIKe Pa3BUBAIOT UX TBOPYECKHE CIIOCOOHOCTH.



AxtyampHocTh [Iporpammer oOycioBneHa TeM, 4TO B yueOHOM IUIaHE TIO TMPEIMETY
«XUMHUA» OTBEIEHO Bcero 2 yaca B Hemeliro B 8 M1 9 kiaccax 1 1 yac B 10 1 11 kimaccax, 4To maer
BO3MOJKHOCTb c()OpMHPOBaTh y oOyuaromuxcs Tonbko 0a3oBble 3HaHUSA 110 npenmery. B Toxe
Bpemsi BO3pact 15-17 ner sABiseTCs BaKHBIM 11 NMPO(PECCHOHATBHOrO CaMOONpPENe/IeHUs
oOyuaromuxcs. BO3MOKHO, 4TO NMPOCHYBLIUIICA MHTEPEC K XUMHU MOXKET BJIMATH HA BLIOOp
Oyayuieii nmpodeccun.

1.2. llegarornyeckas uenecoodpasnocts liporpammel

ITenaroruueckas uenecoodpaszHocTs IIporpamMmel 3akiIFO4YaeTcsi B TOM, YTO B IpoLecce
o0yueHHsI CO31al0TCsl yCIOBUS K (POPMHUPOBAHUIO Y 00y UYarOIIUXCA
LEJIOCTHOM KapTHHbI MHUPA, BOCHUTAHUI) JIOJAEH TBOPYECKMX M KOHCTPYKTHBHO MBICIIALLMX,
FOTOBBIX K PEIIEHHWK) HECTAaHAAPTHBIX >KM3HEHHBIX 3aaad. Ha samatuax no IIporpamme
dbopmupyroTCst  yMeHHss Oe3omacHOro oOpalleHHss C  BEIIeCTBAMM, MCIIONb3YEMbIMH B
TIOBCETHEBHOH OKHM3HM, 3aKIAIbIBAIOTCS HOPMBI 30pOBOrO 00pasa >KM3HH. 3HAKOMCTBO
o0Oy4arommxcst ¢ XMMHYECKMMH BeLIeCTBAMH, M3 KOTOPBIX COCTOHT OKpYJKArOLIMHi Mup,
NO3BOJISIET PACKPBITh BaXKHEHIINe B3aHMOCBS3HM YeJOBEKa M Pas3JIMYHBbIX BELIECTB B Cpele ero
obuTaHws.

1.3. OTaununTtenbHbie ocobeHHocTH [Iporpammai.

IlporpamMma MMeeT TNpPHKIAAHYH) HANpPaBIEHHOCTb M CIYKHUT [ YJIOBIETBOPEHUS
HHIMBHIYANbHOTO HHTEpeca OOYyYaroIMXCsA K W3YYEHHIO W NMPUMEHEHHIO 3HAHUH M0 XUMHH B
noecenHeBHoil kusHu. B IIporpamme craBuTcs 3a7ada HeoOXOoAMMOCTH —oOecredHThb
XHUMHUYECKYI0 I'DAMOTHOCTb B HAallpaBlIeHHMHM COXPAHEHHs 3[10pOBbs, KaK 3aJiora YCIELIHOCTH
YeJOBEKAa B MKU3HM, JAETCs MOHATHE O JIEKAPCTBEHHBIX BELIECTBAX M MEXAHW3MaX MX JAeHCTBUSI
Ha opraHu3m uenoseka. Conepskanue Ilporpammbl onpenensieTcss ¢ Y4YeTOM BO3PACTHBIX
ocobeHHOCTEl 00y4aroIMXCss U MX HHTEPECOB B O0MAaCTH MO3HAaHMS MHpa, K caMomy cele,
’KM3HH B 11€JIOM, a TaKyKe C YYETOM MCUXOJIOT0-TearoriueckuX 3aKOHOMEepHOCTEH 00yYeHus 1
(hopMupoOBaHHs €CTeCTBEHHOHAYUHbIX 3HAHUIT 1 BUIOB [03HaBaTeNbHOI fedrenbHocTH. Ocoboe
BHHUMaHHe yJenseTcs: POpMHUPOBAHHIO 3KOJIOIHYECKHX 3HAHUI 00y4aromuXcsl.

1.4. Heas u 3aaaun [porpammbi

Hean: Gopmuposanue y oOyHaOLUMXCs rIyOOKOro M yCTOHYMBOrO HHTEPECa K MHUPY
BEILECTB U XUMHUYECKUX MPEBPAILEHHH, MPHoOpeTeHne HeOOXOAMMbIX MPAKTHYECKUX YMEHHH H
HaBBIKOB IPOBCACHUA SKCIIEPUMEHTOB.

3apnaun:

Oobyuarwmmue:

- pacLMpeHHe Kpyrozopa oOyqaromuxcs,

= TMOBBILICHHC MX HUHTEpECCa K XHMHH H PA3BHUTHE BHyTPEHHeﬁ MOTHBALIUH YYCHUA
yepe3 (GOpMHpPOBaHME NPEACTABICHHH O COCTABE M CBOHCTBAX XHMMHYECKHMX BELIECTB H
MaTepHalioB, OKPY KAIOIINX UeJIOBeKa B [IOBCEIHEBHOM )KU3HHU U MEULIMHE,

- paciupeHue u yriyOiaeHne 3HaHUH 00y4aloUMXCs O POJIH XUMHYECKUX 3JIEMEHTOB
U WX COeAMHEHHH B JKH3HEAEATEJbHOCTH OpPraHH3Ma, O BaKHEHIINX XHMHYECKHX
NpeBpaIleHNsX, JIeXKAINX B OCHOBE MeTaloiam3Ma, O MPUMEHEHHH B MEAWIIMHE HEKOTOPBIX
HEOPTaHHYECKHX M OPraHUYEeCKHX BEIECTB;

- paciwupeHde W yriyOlieHHe 3HaHMI OOYYalOLIMXCsS MO  OBJIAAEHHI) OCHOBAMH
METOIOB TO3HAHMS, XapakTepPHBIX JUIi  €CTECTBEHHbIX Hayk (HaOJojeHHe, CpaBHEHHE,
3KCTIEPUMEHT, M3MEPEHHE),

- MOArOTOBKA OOyYalOLIMXCs, OPHEHTHPOBAHHBIX HA XUMHUYECKHil mnpoduib
00y4eHus, K YCBOGHHIO MaTepHaJa MOBBILIIEHHOTO Y POBHA CIIOKHOCTH IO XUMHH.

PassuBarwomue:

- (opmupoBaHue cHenMaNbHBIX YMEHHH W HABBIKOB padOThl € XHMHYECKHMHU
BEIL[ECTBAMH M MaTepHaJaMH B ObITY M UCTIONB30BAHUS MTONYYEHHBIX 3HAHUH Ha MPAKTHKE;

- pa3BUTHE TBOPHYECKMX CMNOCOOHOCTEH W YMEHHWI YYalIMXCS CaMOCTOSATENbHO
npnoﬁpeTaTb U MPUMEHATDL 3HAHKWA Ha MPAaKTHKE.

BocnurarenbHble:



- BOCIWTAHHUE 3KOJOTMYECKONH IPAMOTHOCTH M XMMHYECKOH KyJbTypbl MPH 0OpalIeHun
C BeIIeCTBaMH;
- BOCHHUTAHHUE IMOLIMOHAIBHO- LIEHHOCTHOI'O OTHOIIEHHS K OKPY KA LIEMY MHPY;
- OpUeHTaLus Ha BbIOOP XMMHKO-OMOJIOTHYECKOTO MPOQHIISL.
LS. Appecar IIporpammei
[Mporpamma aktyanbHa ajst odyqatommxcs 9, 10, 11 knaccos (15-17 ner). Ha obyuenue
no [lporpaMme MpHUHUMAKOTCS BCE JKENAIOLIME, MMEROINHE OAa30BbIE 3HAHUA MO XMMWUH U HE
HMEIO1I1e POTUBOIIOKA3aHUMN O 3/10POBBIO.
1.6. ®opMbI H peKUM 3AHSATHI.
@DopMbl OPraHU3aALHH Y4eOHOT0 3AHATHA:
- JIeKLHOHHO-CEeMHHAPCKOE 3aHATHE,
- TpPaKkTUYECKOE 3aHATHE;
- Oecena;
- KOH(epeHLHus,
- urpa.
DopMbl OPraHU3aALHN 00PA30BATEILHOIO NPOLIECCa - MPYIINOBasi, UHANBUIY aJIbHAs.
Conepxanne Ilporpammbl npennonaraer pasHOOOpa3Hble BUIBI  AEATEILHOCTH
obyvaromxcs: Oecesbl, AMCKYCCHH, NMpaKkTHYeckHe 1 1abopaTtopHbie paboThl, CAMOCTOSATENIbHbIE
MpPOEKTHbIE PAadOTHI ¢ UCTIOIB30BAHHEM Pa3IMYHBIX HCTOYHUKOB HH(OpMAITIH.
I'pynnoeas (Oecena 3BpUCTHYECKAs, 3al[UTa TPOEKTOB, Ja0OpaTOPHOE 3aHATHE, JIEKLINA,
ONIUMIIHAJA, OTKPBITOE 3aHSATHE, IPAKTHYECKOe 3aHsTHE, Pe3eHTALIUs, CEMUHAp).
Huouesuoyarsnan (Habmonenuve, oTpadoTKa HABBIKOB PELIEHUS MPAKTHYSCKUX 3a/1a4).
JlekunonHo-cemuHapckasi popma nposeneHust yueOHbIX 3aHSITUIH MMO3BOJISIET PACLIMPHTD
U yriyOuTh 3HAHMS O XMMHYECKHMX BELIECTBaX, NPHUMEHSIEMbIX B ObITY, CTPOHTENLCTBE,
menuuuHe u T.A. CeMHMHapbl CMOCOOCTBYIOT TMOBBIIIEHHI) YPOBHS CaMOCTOSATENBHOCTH
o0y4arIMXCsi B YCBOGHMHM MaTepHaia W Mpu padoTe C JOMONHHTETbHBIMH HCTOYHHKAMH
uHpopmauuu. [TpakTudyeckue 3aHATHsI CIOCOOCTBYIOT (POPMHUPOBAHUIO CIIELIUANBHBIX YMEHUH U
HaBBIKOB padOThI C XUMHUECKUMH BellecTBaMH 1 obopynosanueMm. Co3naHue MPOeKTHBIX padoT
no oraenbHbiM TemMam [IporpaMmbl  MO3BOJSIIOT — Pa3BUTH  TBOPHECKHE  CIIOCOOHOCTH,
chopMHpPOBATE ¥ 00YHAOLIMXCS Yy MEHUS CAMOCTOSATENILHO NPUOOPETaTh 3HAHMS.
WHuterpauus: nporpamma yrayOonser 3HaHMA 1O OWOJOTMHM, XHMHH, 3SKOJOTHH,
MEIUILIHBI, CUXONOrHH. MTOrOM yCBOEHHs MPOTrpaMMBbI SIBIAETCS 3al[HTa POEKTA.
Pexxum 3anaTuii: 2 pasza B HelesIro 110 2 vaca.
1.7. Cpoxk peanuzauuu IIporpamMmmel.
Cpok peanmuzauun nporpammbl - 1 rox. OOmee KoauvecTBO Y4eOHBIX 4YACOB,
3AIIAHHPOBAHHBIX HA BeChb NMepHoa 00yueHus: 68 4acos.
1.8.Ilnanupyembie  pe3yabTathl  ocBoeHusi IIporpammel.  O0pa3oBaTeinbHbie
pe3yabTaThi:
ITocne 3aBepiuenus: o0yyenus no Ilporpamme obyuaroiuecs OyyT 3HATB:
- cocTaB, CBOMCTBa, oOyiacTH mpuMeHeHus: Hanbosiee PacrnpoOCTPaHEHHBIX BELECTB M
MaTepuaJoB U yMeTb NPUMEHSTh WX [0 Ha3zHaueHuro, codmonas npasuia Oe3onacHOro
oOpalleHus ¢ HUMH,

= POJb XUMHUYECKHUX 3JIEMEHTOB U UX COeUHEHUH B :KU3HeAesITeIbHOCTH OopraHnsma,
- Ba)KHelillHe XUMHUYECKHe MpeBppauieHus, jiexkalue B 0OCHOBE MeTa60.l'[I/[3MEl'J

- HEKOTOphIE HEOPTaHHYECKHE H OPraHHYeCKHEe BEIeCTBa, MTPUMEHAEMbIE B METHIIHHE.

[Tocne 3aBepinenus oOydenus no [Iporpamme obyuaroimecs: OyayT yMeThb:

- COCTaBJIATH CXE€Mbl OCHOBHBIX KPYTOBOPOTOB OHOTEHHBIX 3JIEMEHTOB B MPHPOTE,
00OCHOBBLIBATL POJIb Ka’KIOrO B COXPAHEHHH MPHUPOIHOrO PAaBHOBECHS, aHAIM3MPOBATh
TIPHYHMHBI H TIOCJE/ICTBHS €0 HApy LIEHHS,

- TPOBOAUTb XUMHYECKHIT 3KCMEPUMEHT MO OOHAPYKEHHIO KaTHOHOB MU AHUOHOB B
pacTBOpax;



-coOmomaTh npaBuna 0€30MacHOCTH MpH  OOpalieHuH ¢
BELIECTBAMH U CPEACTBAMH OBITOBOIH XUMHH,

-COCTaBJIATb OTYET O MPOAENAHHOM IKCIIEPUMEHTE;

-MIPUMEHSITh BEIIECTBA M0 HA3HAYEHUI,

-pelaTh 3a1a4K Pa3IMYHON CTENEHH CIIOKHOCTU, KAaK THIOBBIE, TAK U KOMILIEKCHBIE,

-pa3BHBaTh COOCTBEHHYH) WHMUIMATHBY M MO3HABATENIbHYIO aKTHBHOCTD MPH PELIeHHH
pa3IHYHBIX BOMIPOCOB M MPOOIEM B XHMHH.

Jnsi  MOHMTOPMHIA  Pe3yJILTATUBHOCTH  00pa3oBaTeNILHOTO

IIporpamme «XuMusi B ObITY» UCMONB3YIOTCS CIEAYIOIINHE BUABI KOHTPOJIS:

* NPEABAPUTEINBbHBINH KOHTPOJIb (IPOBEPKA 3HAHMI YUHAIIUXCS HA HAYAJIbHOM 3Tarne

JICKapCTBCHHBIMH

nponecca 1o

ocBoeHus [IporpamMmebl) — BXOJHOE TECTUPOBAHHE,
* TEKYILIHH KOHTPOIb (B TEUEHHE BCero cpoka peanuzaiuu [Iporpammer);

* UTOTOBBIH KOHTPOJb (3aKIIOYHUTENbHAA MTPOBEPKA 3HAHUN, YMEHHH, HABBIKOB IO
uroram peanuszauuu [IporpaMmer).

2. Copepxanue [Iporpammsbi

2.1. Yuebublii (TeMaTH4ecKHIi) ILIaH
Ne | HasBanwue pa3aena KosmyecTBo yacos ®opma arrecrauun/
Bcero | Teopus HPAKTHKA KOHTPOJISA
BBonHble 3aHATHS. 6 4 2
1 Hcropus 4 2 2 Bxonnoe
B3aMMOOTHONIEHU TECTUPOBaHHE
4esI0BeKa M IPUPOIBI
2 CBoiicTBa BelECTB 4 2 2 TECTUPOBaHHe/ OTYET
no MPaKTHIYECKOH
pabote
3 [louemy 51 Kak | 4 2 2 TeCTHpPOBaHHE/ OT4eT
MPOTEKAIOT no MPAKTHYECKOM
XUMHYECKHE PEaKLIUK pabore
4 Bona 4 2 2 TECTUPOBaHHe/ OTYET
no NPaKTUYECKOMH
pabote
5 Uuctele Bewectsa u | 4 2 2 TeCTUPOBaHHe/ OT4YEeT
CMECH B JKH3HH no MpPaKTHUYECKOit
yesnoBeKa pabote
IToBapennas conp u | 4 2 2 TECTUPOBaHUE/ OTYET
6 caxap no MpPaKTHUYECKOit
pabote
7 Xumus nuuu 4 2 2 TECTUPOBaHUE/ OTYEeT
o MPAKTHYECKOM
pabore
8 Crimuku 4 2 2 TECTHUPOBaHHe/ OTHYET
no MPAKTHYECKOM
paboTe
9 Bymara 4 2 2 TECTHUPOBaHHe/ OTHYET
no NPAKTHYECKOMN




pabote
10 | Xumus ul3 2 1 TECTHPOBaHHE/ OTYET
CTPOMTENILCTBO o NPaKTHUECKOH
pabote
11 | XumMusa 1 MeIUMLHHA 3 1 2 TECTHpOBaHHE/ OTYET
o MPaKTHYECKOH
pabore
12 | XuMusA 1 TpaHcnopt | 3 2 1 TECTHpOBaHHE/ OTYET
o NpaKTHIeCcKOil
pabote
13 | XuMusag u yucrora B |3 | 2 TeCTHUpPOBaHHe/ OT4YeT
noMe 1o MpaKTHYeCcKOil
pabore
14 | Xumus ul|3 1 2 TeCTHUpPOBaHHe/ OT4eT
KOCMETHYECKHE no MPAKTHYECKOM
CpeacTBa pabore
15 | Xumuss w rmuianera | 4 2 2 TECTHUPOBaHHe/ OTHYET
3emis o NPaKTHYECKOMH
paboTe
16 | HayuHo- 7 2 5 3amuTa npoexkTa
HCCIIEIOBATEIbCKAS
MIPOEKTHAas
JeSITeNIbHOCTb
68 33 35

2.2. Coaep:xanne Iporpammel

Beegenune

O0uwme npasuia pabotel B xuMudeckoil naboparopun. Texnuka 0e30NMacHOCTH MpH
pabore B xumuveckoil nadoparopun. Oka3aHue NepBOil NOMOLIH MMPU HECYACTHBIX CIIy4asix.
IIpaBuna paGoTel ¢ KHCIOTaMHM, IIEJOYAMH, JETY4YMMM BellecTBamH. HarpesaTenbHbie
npuOOpsl U MpaBuaa paboTel ¢ HUIMU. XHUMHYECKas nmocyaa odmero HasHadeHus. MbiTbe U
CyIIKa XMMHYECKOIl MOCY bl

Ponp XuMHMM B JKM3HHM 4YellOBeKa W pa3BUTUU 4enosedecTBa. O030p BakHEHIINX
KJIACCOB COEIMHEHMI, HCIOJb3YEMbIX YEJOBEKOM. XHMHsA -TBOPEHHE MPHUPOABI H PYyK
YyenoBeKa. XUMHA BOKPYT Hac. XMMHUYECKHE BELIECTBA B TOBCEIHEBHON KU3HH YEJIOBEKA.

Ilpakmuxka:

Lpuemur 0Opangenis ¢ HazpesamenbHuIMU HPUOOPAM (CRUPMOBKA, RANMKA, BOOAHAA
Oanst) u xumuyeckoii ROCYyOooit 00ufe2o Ha3HAaAve .

Cocmasnenue maonuy, OMpajicaryux KIACCUGURAYUIO BeUeCcms, U320MOGIeHUEe
IMUKEMOK HEOP2AHUYCCKUX 6elyecms, COCMABICHUE CIUCKA Peakmu6os, HECOEMECMUMBbIX
ONIsL XPAane Huisl.

Tema 1. HMcropust B3aMMOOTHOLLEHHUI YeI0BeKa U NPUPOILI

HcTtounuku 3Hepruu (ucuepriaemble W HeHcuepriaemble). « IKOJIOTMUECKHI PIOK3aK».
HeoOxoauMocTs OepexHOro OTHOLIEHHsI K OKpYysKkarowiei cpeae. Uenosek v npupoaa B AaJIEKOM
NPOLLJIOM: MPHUCBAHBAKOLIEE XO3:HCTBO. JlpeBHue moau. Biusnue npupoaHBIX YCIOBUH Ha
pacceneHue U 3aHATHSA APEBHUX JIOEH.

OcHOBHBIE 3aHATHS [PEBHUX JOael: cobupaTenbcTBO W oxoTa. [IpucBamBaroinee
xo3s1iicTBo. JlokanbHbIH XapakTep BIMSHUS AESTEIbHOCTH APeBHUX coduparesnell U OXOTHUKOB
Ha NpUPOLY.

Ilepexon wdenoBeka K npousBoasAleMy xo3sicTBy. [IpousBopsiliee XO034HCTBO.
Bo3nukHOBeHHe 3emnenenuss W CKOTOBOACTBA. BosneiictBue Ha npupoay  APEBHUX
3emienenbieB M CKoToBojoB. CTHXHiHOE mnpupononoab3oBaHue. OnycteiHuBaHHe. | ubenb
LIHBUIIM3ALIHIA.




Ot xonecHuupl 10 camonera. M3MeHeHHe XapakTepa MPHPOAONONb30BAaHHS B MPOLEcce
pa3BUTHs Yel0BeYeCcKoro odLiecTsa

Yenosek u npupoaa B HacrosweM. [Ipsmoe 1 kocBeHHOE BO3AEHCTBHE XO35HCTBEHHOMN
NEATENbHOCTH 4YenoBeka Ha npupoay. Hurpoaykuus, Heucuepnaemble M ucueprnaemble
UCTOYHHUKH 3HEPrud. MCTOUHUKHN 3HEPrun (MCUEPaeMble U HEUCUEPNAEMbIE). « IKOJIOIHYECKHI
prok3ak». HeobxonumocTthb

Oepe’KHOro OTHOIIEHHs K OKpY’Kawouiei cpene. ATbTePHATHBHbBIE MCTOYHHKH 3HEPTHH.
IIpunusHble 3neKTpocTaHUMN. JHeprus Berpa. ['eorepmanbhas sHeprusi. buosnepreruka.

Ipakmuueckue 3a0anus

Mooenupyem eempanoit osuzameis.

Cmpoum «po3y eempoe» ceoeii MeCHHOCHIU.

IIpespayenue paznwvix 6UO08 anepeull Opye 6 opyed.

Hazpesaem no-pasnomy (nepedaua mennoeoil anepail usnyuenuem,
MenIonpPOBOOHOCIBIO, KOHGEKIEl).

Tema 2. CpoiicTBa BeIecTs.

Xumunueckue n pusnueckue cBoiicTea BewecTs. Yncrteie BemecTsa U cmecH. OCHOBHbIE
NpHeMbl C TBEPABbIMH, XHUAKMMH M ra3000pa3HeiMi BeriecrBamu. JlabopaTopHsie crocoOsbl
noiayvyeHuss Heopranudeckux BemiecTB. Ilpouecc pactBopenust BemiecTB. PacTBoppl M MX
MPUTOTOBIEHHE.

Ipakmuueckue 3a0anus

THonyuenue y2aekucio2o 2asa, Kuciopooda 6 aadopamopii.

Honyuenue cynvghama meou uz meou , cepedpa u3z numpama cepedpa u m.o

Tema 3. [ToueMy U Kak NpOTEKAKOT XUMHYECKHE PEAKLIUH.

MHuorooOpasue 1 3aKOHOMEPHOCTH MPOTEKaHHS XUMHYeCKHX peakiuii. Knaccudukauus
XMMHUYECKMX peakiuil. 3aKOHOMEPHOCTH TMpOTEeKaHUs XHMMMYECKHX peakuuil. Bremnue
NpPU3HAKU TPOTEKaHHs] XUMHUYECKMX peakuuil. XuMH4Yeckue ypaBHEHHUs. 3aKOH COXpaHEeHUs
Macchbl BelecTBa. XMMHUYECKHE PEaKMH B JKUBBIX OpPraHU3Max.

Tlpakmuueckue 3a0anus

Cocmasnenue ypasrenuii peaxyuii no yenouxe npespaiyexi.

Onvimul - «3mest w3  caxaproil nyopuly, «B3aumodeiicmeue Memaiios ¢  CONAHOI
KUCTOMOTL», « 3Mest U3 SNOKOHAMA KAL)

IIposeoenue kavecmeennsix peaxyuii.

Tema 4. Bona.

Bona B maciitade rutanersl. Kpyrosopor Boasl. [Ipuponnas Boaa u eé npecHoi BOAbI HA
ranere. [lpecHas Boma M ee 3amachbl. DKoOJOrudeckue npodyiembl 4ucTOi Boabl. Bopa B
opraHusMe uenoBeka. Boma B menuuuHe u dapmakonorun. AHOManuu (GU3MYECKUX CBOICTB.
PacTBopsromas cnocodHocTs Boabl. ITpobnembl nuTheBOi BOABI.

IIpakTHKAa:

Ananusz 600wt U3 RPUPOOHBIX UCMOYHUKOB.

Pacmeopsiowgee oeticmesue 600bi.

Ouucmra 6006i.

Onpeodenenue acecmrocmiu 6006l U ee ycmpanenue.

Mmnozo nu 60061 6 osowyax u pyxkmax?

Tema 5. Unuctele BEIECTBA U CMECH B JKH3HH YEJIOBEKA

Yucreie Bewecrsa JAuctunnuposanHas Boaa, Kucnopoxa. Cepedbpo, Boaopon, Ceunen u
np. Uctunneie pactBopel. Cmecn Mopckas Bona. ['panut. Crane. PacTBop Xnopuaa HaTpHs s
uHbekuui. Yyryn. Bosnyx. Bazaner. Ctekno. DMynbcus «maciao B Bozae». Pa3HOBMIHOCTH
cMmeceii, o0lacTH MX WCIONb30BAHUS B [OBCEJHEBHOH KHU3HM uesjoBeka. [ 'OoMoreHHble M
rereporenHele cMecu. Cmecu B dapmakonoruu. [IpuMeps! KHAKUX, TBEPABIX M ra3000pa3HbIX
cmeceii. OHOPOAHBIE U HEOQHOPOAHBIE cMecH B ObiTy. CBOliCTBaA cMeceii. Paznenenune cmeceii.

Boiienenue BewecTB M3 HEOAHOPOAHOH cMecH, OOpa3OBaHHOM PACTBOPUMBIMU H
HepacTBOPHMBIMH B BOZe BellecTBamu. OTcTamBaHue: Boinenenue BemecTs M3 HEOIHOPOIHOM
cMecH, 00pa30BaHHON HEPACTBOPMMBIMH B BOJE BEIIECTBAMHM C PA3JHMYHOH TUIOTHOCTHIO. B



NENUTENbHOW BOpPOHKE. JIMCTWLISIIMS, BbIMapUBaHUE, LEHTPUPYTHPOBaHHE, XpomaTorpadus,
KpUcTajuM3auus U Bo3roka. Ileperonka unu qucTuusinus - criocod paszesieHus, OCHOBaHHBbIM
Ha pasJH4YHMH B TEMIIEpaTypax KMIEHHS IPYyT B APYTe KOMIIOHEHTOB.

[Ipuem pazneneHusi ONHOPOAHBLIX CMECEH IMyTeM HCHAPEHUs JIETYYHMX IKUIAKOCTEH C
noclneayomeld KoHaeHcanueil ux napos. [Ipumep: mnonydeHHe AUCTHUILIMPOBAHHON BOIBL
Perenne 3anay Ha HaXOJKAEHHE MaCCOBOW H OOBEMHOI 10U KOMIIOHEHTA CMECH.

Ipakmuka

Hzeomoenenue  npocmeiiuiux — unempos  u3  noopyunsix  cpeocms.  Pazoenenue
HEOOHOPOOHBIX CMECeil.

Ouucmra MeOHO20 KVROPOCA OM HEPACMBOPUMBIX U PACMEOPUMBIX HPUMECEI].

Tema 6. IToBapennas conb u caxap

Ponb moBapeHHOI comu B 0OMeHe BEIIeCTB YegoBeka H KUBOTHBIX. ConeBoii OanaHc B
opraHusMe 4enoBeka. lIpuMeHeHMe XJopuma HATPUsl B XO3AHCTBEHHOH NEATENBbHOCTH
yenoseka. Korma conb - sin. 3noynorpednenue conbto. Mcrosnb3oBaHue XJIOpHaa HaTpUs B
XUMHYECKOH IpoMbIILIeHHOCTH. Mcronb3oBaHue XIOpHIa HATpPUsl B MHINE, MEIULIHE.
IIpoussoacteo nosapenHoi conu. Caxap u ero cpoiicTsa. IlonesHele U BpenHbIE YePThbI
caxapa. HeoObriHOE nprMeHeHHe caxapa.

Ilpaxkmuka.

Ceoiicmea pacmeopoe noeapennoll conu

1L'opum au caxap?

Tpuboromunecyenyus

Tema 7. XumMus nuiu

U3 wero cocrout nuima. XUMHYECKHH COCTAaB NPOAYKTOB nutaHus. (OCHOBHbIE
KOMIIOHEHTBI THIIHU. KHPBI, Ge.l'll{l/l, yrn€Boabl, BHTAMHHBI, COJIH. Xumus NpOAYKTOB
pPAaCTUTENHPHOrO M SKHBOTHOTO TNpPOMCXOkKAeHus. @Pusnmonorus nuuieBapeHus. IIpoayKThl
OBICTPOro MpUroTOBIEHHUs U OCOOEHHOCTH WX mpowussozcTsa. [Ipoueccel, nmpoucxopsinue npu
Bapke, TYLWIEHUH M kapeHuH numu. Kak chenaTh eny He TOJIBKO BKYCHOH, HO M IONIE3HOMN?
JobaBku B POy KThI ITUTAHMSI,

XuMHYECKHE peakUMH BHYTPH HAc. XHMHYECKHE MPOLECChl, NPOMCXOISLINE MPH
XpaHEeHHH U nepepadoTKe CeNbCKOXO03SIICTBEHHOrO Chipbs. KOHCEpPBaHTBI M AHTHOKHMCIHTENH, UX
pob.

Crniocobbl XMMHUECKOr0 aHaIM3a COCTaBa BeIleCcTB B Nponykrax nuraHus. CozmeprxaHue
BUTAMHMHOB 1 MHHEPAJIbHBIX BELIECTB B [THINEBLIX NPOIYKTAX.

Hpakmuxka

Onpeoenenue xavecmea meoa. [Ipoeepra meda na HavUe KPAXMAid, Meid, Caxaposol.

Onpeoenenue sumamunos A, C, E 6 pacmumensnom macie.

Onpedenenue HUMPAMOB 8 RPOOYKMAX.

Ananusz npoxaaoumensusix HANUMKOE.

Onpeodenenue kogheuna 6 Hanumrax

Onpedesenue cooepacantisi ICUPOS 8 CEMENAx pacmeniii.

Kauecmeennvie peaxyuu na npucymemeue y2ne600os.

Xumuyeckue onvimol ¢ HCe6aAMeTbHOU Pe3UNHKOIL.

Onpeodenenue codepocaniisi NOBAPEHHOI COMU 68 NPOOYKMAX NUMANUSL (MACTO, CbIpb,
CONEHBIE MBOPOIACHBIE U0CINA).

Tema 8. Cniuuku

[Tupodoper. Mctopust mzobperenus cruuek. Croumuku Illancens u Yokepa. Cnuuku
Copua. Cnwuxku Hpunu. IlIBenckue cmuuku Jlynactpema. Kpacubiii u Oenwiit  docdop.
OKHCIUTEeNIBHO - BOCCTAaHOBUTENIbHBbIE IIPOLECCHI, MPOTEKAIoLe MNP 3aKUTAHHK CHHYKH.
OcHOBHbIE BU/Ibl COBPEMEHHbBIX criyek. JlepeBsiHHble(M3rOTOBIEHHbIE U3 MATKUX TIOPOJ JiepeBa
- OCHHBI, JIMMBI, TOMOJS, AMEPHUKAHCKOH Oenoil COCHbl M T. 1.), KapTOHHbIE W BOCKOBBIE
(napadHOBBIE - U3rOTOBJIEHHBLIE M3 XJIOMYATOOYMAXKHOIO MKIyTa, MPOMUTAHHOTO MapaghuHOM).
ITo MeTomy 3a’KUTraHus - TEPOUHBIE (3aXKMTAFOIIHMECS TIPH TPEHHH O CTEIHATBHY KO TTOBEPXHOCTE -
TEPKY) U OecTEPOUHBIE (3AXKUTAIOIIHUECS TIPU TPEHUHU O JIHOOYIO MOBEPXHOCTD).



Cnnueunoe npoussoacTso B Poccun. CtpoeHune, cocTas U M3rOTOBJIEHHE CITHYEK.

Crneuuanbable cninuky. [IITopMoBbie (OXOTHHYBH) - TOpsLUHE HA BETPY, B CHIPOCTH M MOJ
noxnaém. TepMmudeckue - pa3BUBalOLMe [IPU ropeHrH Oosee BLICOKYIO TeMIepaTypy H Aarolnue
NpU CrOPaHUM TOJIOBKH OOJbllee KONMYeCTBO Terula. CHUrHaibHbIE - AAKOLIUE MPU TOPEHHH
uBeTHoe ruiamsi. @ortorpaduueckne - AAIHE MTHOBEHHYHO SIPKYIO BCIBIIIKY, HCMOJIB3YEMYH
npu  dotorpadpupoBannu. CurapHble - COHYKM YBEJNIMYEHHOrO pasmepa anma Oonee
NPOJOJUKUTETBHOTO TOPEHHUS! MPH PACKYPUBAHUU cUrapbl. TpyOouHBIe- CIIMYKH yBEIHUYEHHOTO
pasmepa st Oosiee NPONOJDKUTENBHOIO TOPeHMsl NPU PACKypPUBAHHM KypPHUTENbHOH TpPyOKu.
KamuHHbIe - OYeHb JUIMHHBbIE CIIUYKH, YTOObI 3a)KUraTh KAMHUHBL. ['a30Bble - MeHbIIe JJIHHBIL,
YeM KaMuHHbIE, 4YTOOBI 3@KMratb ra3oBble ropenku. JlekopaTuBHble (MOJAPOYHBIE,
KOJUIEKLIMOHHbIE) - OTPaHHYEHHbIE BbIMYCKU KOPOOKOB (MHOrHa HabOpamu, yJIOKEHHBIMH B
NEKOPaTHBHYH KOPOOKY).

Hpakmuxa

H3zyuenue ceolicme paznuynsix 61006 chityek (061moGsIX, OXOMHUUYBIUX, MEPMUYECKUX,
CUSHAILHBIX, KAMUHHBIX, (homozpaghuueckx).

Tema 9. bymara

Ot neprameHTa M WIENKOBBIX KHUr 10 Hawmux ahei. Llemmonosa. Ceasyrowmue:
KaOJHH, KapOOHAT KaJbLMsA, MUTMEHTHI. XIom4yaToOyMaskHble TKaHH. Buabr Oymarm u mx
MpakTHYECKOE HCIOab3oBaHHe. TexHomorust nponssoacTsa Oymaru. CTpykTypa Oymaru noa
MHUKPOCKOIIOM BO (J1yOpPECLIEHTHOM CBEUEHHH.

INonydabpukatel s Mpou3BOACTBA OyMaru: JpeBecHast Macca MM LeJUII0JI03a,
LEJUTIOJIO3a OJIHOJIETHHX PACTEeHHH (COJOMBI, TPOCTHHMLBI, KOHOIUIH, pHCAa M APYTHX),
NOJIY IEJUIH0JI03a; MAKyJaTypa, TPSMNWYHAs MOJyMacca; s CleLHadbHbIX BHAOB OyMmaru:
acOecT, 1IepCTh U APYTHe TEKCTHIIbHBIE BOJOKHA.

ITpoussoacTso Oymaru: MpUroTOBiAeHHE OyMaskHON Macchl (pasMONm M CMeEIeHHE
KOMIIOHEHTOB, IIPOKJIeHKa, HallOJIHEHHe M OKpacka OyMakHOl Macchel), BbIpaboTKa
OyMasHOI Maccel Ha OyMarozenaTebHON MarunHe (pa3daBiieHHe BOAOH U OUMCTKA MAaCCHI
OT 3arpsi3HEeHUil, OTJMB, NPECCOBAHME M CYLIKA, a TAKXKE TMepBUYHAs OTIeJNKa),
OKOHHaTeJbHAS OTHeJKa (KaJaHAMPOBaHHE, Pe3Ka);, COPTHPOBKA H YIIAKOBKA.

Ipakmuxka.

H3yyenue ceoiicme pazndnsix 61006 Gymazi.

THonyuenue dymazu.

Tema 10. XyuMus U CTPOUTEIBCTBO

Crpourenbubie pactBopel. M3eectb. Men. Ilecok. beron. Llement. Mcropust crekina.
Kuprinuu. ®apdop wu  ¢asuc. [lpeBecuHa - yHHUKaJIbHBIA CTPOMUTENIbHBIH  MaTepHall.
Jlakokpacounble MaTepuanbl. CBoiicTBa OMH(BI, MACIAHBIX KPAcOK, 3Maseil, pacTBOpUTENEH.
ITonsaTne 00 skonoruvecku 4ucThix MaTepuanax. Kepamuueckas nena. 3upaput. Kambimmr.
Conomur. I'pyTobnoku. CHIHKaThI METAJUIOB | BSDKYINHE MaTepHaibl. Kopposusi cTpOUTENBHBIX
MatepHanos. Ilonumeps! B CTPOUTENBCTBE.

XHUMHYECKHE CBOHCTBA CTPOUTEIbHBIX MATEPUAJIOB

XuMuueckas CTOHKOCTb - 3TO CBOHCTBO NMOKa3bIBA€T, HACKONBKO MaTepHal yCTOHYHB K
BO3/EHCTBHIO IPYIHX BELIECTB: KHUCIOT, Liesoveil, coieil u ra3os.

Koppo3uoHHasi ycTOiYMBOCTE - CBOHCTBO MarepHasa MPOTHBOCTOSATH BO3AEICTBUSM
OKpYy3KaloIei cpenbl. Yalne BCero 3To OTHOCUTCS K CIIOCOOHOCTH He MPOMYCKaTh BJIAry.

PacTBOPUMOCTE - CBOICTRBO, IPH KOTOPOM MaTepHall UMeeT CIIOCOOHOCTb PACTBOPATHCS B
Pa3MUYHBIX KHAKOCTSX.

Anresus - CBOHCTBO, KOTOPO€ XapaKTEPHU3YeT CIMOCOOHOCTh COEAMHATHCSA C JPYTHMH
MaTepHallaMH U [IOBEPXHOCTSAM.

Kpucramusanus - XxapakTepuCTHKA, NMPU KOTOPOH Marepual MOXKET B COCTOSHUU I1apa,
pacTBOpa MIIM paciiaBa 00Pa30OBbIBATE KPHCTAILIBI.

Bunbl 3arpssHenuii (nbuieBble, pagvalMOHHbIe, OMOJOrMYECKHe, LIYMOBBIE), 3HAUYEHHE
JKHBBIX OPraHM3MOB B 1OMadX M KBaApTHpPaAX.

Ipakmuxka



Onpeodenenue omuocumensno 3ansiie HHOC 8030YXd 68 HOMeenuil.

Peutenue 3a0au ¢ 5K0102U4€CKUM COOCPUCAHUCM.

Tema 11. XumMusa 1 MequIIMHA

Hepevte wazu xumuu ¢ meouyune. Ilonarue o0 (PapMakoJOrUM, HATPOXHUMHH,
xumuoTepanuu, Ilapauensc - OCHOBOMONOKHUK MeAUUMHCKONH Xxumuu, Knasauit T'anen -
tapmaxonor. I1. Jpmux - ocHoBomonOkHUK Xumuotepanun. IIpodeccrn: xumuk, GHOXUMHUK,
tapmanest, mabopanT. JlekapcTBeHHBIe BelecTBa. Knaccudukayy 1eKapCTBEHHbBIX BEIIECTB:
tapmakonoruveckas, xumudeckasi. CoIpb€ s MOJTYy4EeHUS HEOPraHHMYeCKUX, OpraHM4ecKHX
JIeKapCTBEHHbIX BelecTB. POpMbI JIEKAPCTBEHHBIX IIpenapaToB. TaOJeTKH, apaxe, CBEYH,
3MYJbCHH, CYCNIEH3HH, HACTOHKH M AP.

Ilpakmuka

O3znaxomnenue ¢ hopmamu 1eKapCmeeHHbIX NPEnapamos.

3uarkomcmeo ¢ odpazyamit 1eKAPCMEEHHbIX CPEOCHE 1 ONbIMbL C HUMU.

DKCKypcust 6 MEONYHKM.

Camblre npocmote u3 iekapcms

[Tepmanranar kanusi. Hcropuss otkperrus. Pusmveckue cBoicTBa. OKHUCIUTENbHbIE
cBoiictBa. [IpuMeHeHHe pacTBOPOB MNEpMaHraHata kajius B ObTy, B meauuuHe. IlpaBuna
XpaHeHus. Meppl TepBOil MOMOLIM TpPH OTPAaBIEHHH KOHLIEHTPUPOBAHHBIM PAacTBOPOM
nepmaHranara kanus. Ilepoxcun Bomopoaa, uctopus OTKpbiTHs. [leprunpons. ®usnyeckue,
xuMudeckue  cpoiictea. llpuMeHeHme B MenuLMHE:  KPOBOOCTAHABIHBAWIIee U
nesuHuIMpyromee cpeacTso. Mon: ucTopus OTKpBITUS, CTpOeHHe, GU3rdecKie U XUMHYecKHe
CBOMHCTBA, MPUMEHEHHE.

Bophasi kucyiora, OOpHBIH CHUPT, AHTHCENTHYECKAs AKTHMBHOCTb. DU3HOIOrHYECKHd
pacTBoOp.

JIsimuc. Hawmateipueiii cnupt. I'ekcaruapar xjopuaa kanpuus. ['entaruapat cynbdarta
LUHKA.

AKTUBUPOBaHHBIIN yIOJb.

Ipakmuxka
[Ipuzomoenenie pacmeopa Xaopuoa Kanielyus ¢ 3a0AHHON MACCOBOT Q0J€l.
«Kuokuin  xameneony. Paznoxcenue nepoxcuoa eooopooa. H202 - oxuciumens,

eoccmanosumens. Pacmeopenue wooa e 6ode, 6 cnupme. Pacnosnasanie 1u00u006.
Obecyeseuusanie pacmeopa nepManeanama Kanus AkMUGUPOSAHHbIM YeIEM.

Hoosumesie serecmea

Anet. Knaccudukaums sn0BMTBIX BeLECTB. YTapHbI ra3. NPU3HAKH OTPABJIEHHS.
Oxkazanue nepsoit nomowu. PryTe. TokcuaHocTh napoB pryTu. Conu pTyTH: KONOMEIb, Cylema,
npuMeHeHue B MeauinHe. Melubsk. Ceunen. CoenuneHust xpoma. TOKCHYHOCTh OpraHUYECKUX
pacteoputeneil. IlpaBuna xpanenus 108 B ObiTy. Mepbl nepBoil MOMOLM MPH OTPABJIEHHH.
XuMHsI 1 METULIIHA.

Buozennste 31emenmest u UX coeounenus

OOumit 0030p Ouosornueckoii ponau 3jemeHTOB-opraHoreHos Yruepoxa. Bopopon.
Kucnopon. Azot. Cepa. @ocdop.

buonorudeckasi pojib HEKOTOPLIX HEMETAJUIOB, He OTHOCSIUMXCS K opraHoreHam ®rop.
Xnop. Bpom. Hon. Kpemnuit. Cenen.

buonorndecku Ba)KHble HEOPraHWYeCKHe COenMHeHHst HemeTauoB. Kucaopoxn. O3ow.
Bona. Munepanenubie Boabl. Ilepokcua Bopopona. PepMEHTATHUBHBIE CPEACTBA  3ALUUTHI
opranusma. Ceposonopoa. Ammuak. I{ukn mouesnHooOpazoBanua. MOHOOKCHA a30Ta.

HuTpatbl, HUTpUTEL YTnekucnelii ra3. MoHookcua yriaepona. bydepHeie cuctemsl
opranusma. I'unpokxapOonarHas Oydepnas cucrema. Poctartnas OydepHas cucrema.
Mexanusm OydepHoro nefictBus cucteMbl. B3auMOCBs3b KpyroBopoTOB OMOINe€HHBIX
3J€MEHTOB.

Buoneopzanuueckas Xxumus u MeOUyuna

Heoprannueckyro OMOXMMHIO MOJKHO pAacCMaTpHBaTh KaK MNPUIIOKEHHE TNPHHLIUIIOB
KOOPIMHAIIMOHHOH XMMHH META/IOB K OHONOrHYecKMM mpobnemMaMm. MeTannsl B OpraHusMe



4EeOBEKa

buonornueckas pOHb «METAJJIOB JKHU3HI»

O0wwmii 0630p ponu s-merauios. Harpuit. Kanuit. Marnuii. Kansuuii. JlaHHble MeTamibl
paccMaTpHUBAKOTCS COTJIACHO TJIAHA:

. Conepkanue B 3eMHOMN kope. BaxkHeliine npupoIHble COeMHEHHUSI.
2. Conepskanue U GOPMBI CYLIECTBOBAHHs B JKMBbIX OpraHM3Max. Buonoruyeckas
pOJIb.
3. ITpumeneHne MeTalIa U €ro COEMHEHNH B METULIMHE.
4, Toxkcu4yHOCTH MeTaIa U €r0 COSAMHEHHIA. )

O6mmuii o630p pomu d-metannmor. XKemezo. Mapraneu. KobGanst. Menb. 1luHk.
MonuOnaen. JlaHHbIE MeTALIBI PACCMATPHBAIOTCS COTJIACHO TMJIaHa:

1 Conep:kanue B 3eMHoIi KOpe.

2 BakHeiilne MpUPOIHbIE COSTHHEHHS,

3 Copepxanune u GOPMBI CYLIECTBOBAHHS B JKMBBIX OpraHu3max. Buonorudeckas posnb.

4 TIpumeHeHHe MeTasla v ero COeAMHEHHUH B MeTHIIMHE.

dusnosoruyeckas U NaToJI0rnyeckas pojib HEKOTOPLIX 3JIEMEHTOB B

opranusme. s-2nemMeHTbl. d-2nemenTbl. KoMruiekcHbie (KOOPAHHALMOHHbIE) COeAMHEHUS
Pa3JIMYHbBIX 3JIEMEHTOB B OpraHu3Me. JJieMeHThl, OOJIe3HH, JieKapcTBa. BHONOrMYecky akTHBHbIE
MOJIEKY JIBL.

Boma. AmuHOkHCIOTEL AckopOuHOBas kuciota. OpTomMonekynspHas MeIHIHHA.
buonoruyecks akTHBHBIE ONMUroMepbl buolornueckas poJib HEKOTOPBIX METAaJJIOB, He
OTHOCALIUXCS K «MeTajiaM xku3Hu». Amomunuil. Cepebpo. bapuii. Pryts. CBuHell.

Hpakmuka.

Temamuueckasn suxkmopuna « Xumus u Meouyuna».

Qusuueckas Xumusa u MeOuyuna

@usnonor - 370 PUMKOXUMHK, UMEHOLIMI AENO ¢ ABJICHHUSMH JKHBOTO OPraHHM3Ma.
.M. Ceuenos JKuBble opraHu3Mbl MOTYT CYLIECTBOBATh JIHIIbL OJlaronapst UX 3aMevaTesbHOIl
crocOOHOCTH KMHETHUYECKH KOHTPOJIHPOBATh XMMUYECKHE PeakLUi U TeM CaMbIM [10aBIISTh
CTPEeMJIEHME K JOCTHXKEHHUIO TepMOAMHamuyeckux pasHoecui. M.B. bepesun Xumuueckas
TEPMOAMHAMHKA U *KHBbIE OPraHU3Mbl TepMOAMHAMHKA W OPTaHHU3MBlI.

Xumuueckas U OHOXHUMHYECKass KMHETHKa M Karanu3. DepmeHThl - OHOnoruyeckue
KaTaJM3aToOpbl. 3HaUEHHE PAaCTBOPOB /I OMOJOrHH U MEAULIMHBL.

KucnorHo-1enouHoe pasHoBecue 1 OyQepHble CHCTeMbl OpraHHu3Ma.

AMuHOKHCHOTHBIE OydepHble cuctembl. benkoBble OydepHble CHCTEMBL
H3MeHeHne KHCIOTHO-1EI0YHOTO PaBHOBECHS TP Pa3IMYHbIX 3a00eBaHHAX.

Meouyunckue mamepuaist

Heopranuueckue wmeauuuHCKHe wmarepuanbl. Mertamiel.  YriepoaHblie MaTepHalbl.
MexaHu3Mbl B3aMMOJEHCTBHS MEAMUMHCKHX MaTepHaloB ¢ OHONOTHYECKHMH CHCTEMaMH.
B3aumopeiicTBus: MaTtepuan - KpOBb, MaTepuan - TKaHb, MaTepuan - KJIeTKa, marepuan -
duonoauMepel.

HckyccTBeHHBIE OpraHbl. Annaparbl « MCKYCCTBEHHOE CEPALE-TErkoe», « UCKYCCTBEHHas!
noyka». MckyccTBeHHOe cep/lie YenoBeKa ¢ aBTOHOMHBIM HCTOYHMKOM TMHTaHHS.

Bonpoce! k cemuHapam:

l. Mon: wucropus OTKpbITHA, CTpoeHWe, (U3MUECKME M XHMHYECKHE CBOMHCTBA,
NPHMEHEHHE.

2. bopHas kucnoTa, GOPHBI CIIMPT, AHTHCENTHYECKAs! AKTHBHOCTD.
3. ®usuonoruueckuii pacteop. Jlsnuc. HawateipHblii cnivpr.

4. ®ypauunuH. AKTHBMPOBaHHBIA yrojib. [OpUMYHMKH, TIACTHIPU. WX NpUMEHEHHE,
CBOICTBA, CIOCOOBI XPAHEHHUSI,

5. Acrtiupun. IlpuMenenue, papMaKkoIOrHyeckoe AefHCTBHE HA OPTraHH3M.
6. AnTubunotuku, knaccuduranus. J{ucbakTpros.



7. ApomaTudeckue Macaa M MX 1eHCTBHE HA OPraHu3M. APOMATEPATHs.

8. Acnupun, Qpusnueckne CBOMCTBA, MCTOPHS MOJTY YEHHMSL,

9. AHT[/I6MOTI/IKH, l/ICTOpI/IFl OTKprTl/IH.

10. Knaccudurarus ssmoBUTBIX BEIECTB.

11. Yrap#nwsiii ras: npusHaku otpasienus. OkazaHue NepBoii MOMOLIH.

12. PryTs. Tokcuunocts napos prytu. Conu pTyTH: KajOMeb, CyJleMa, MPUMEHEHHE B
menuurHe, Mpibsik. Ceunen. CoeaMHEHHs XPOMA.

Ipakmuxa

Heceneoosanue nexapcmeenHuix npenapamos.

Henoeas uepa «Cnacume oOonenocoy. Jlenosas uspa conposodicoaemcs nposeoeniem
KAYecmeeHHo20 AaHAMU3A  PACMEOPA  KOHKPEMHO20 6ewjecmed  XUMUYeCKUMU  Memooamil.
(Bewgecmea: muocyisgham nampus, HOBOKAUH, JAKMam kaivylisl, D-2itoxo3a, Meousiil Kynopoc,
Opomuo kanus, cyisham macniis).

Hcceneodosanue moxcuunocmu 6simossix eeugecms. Ocmopoocno, nuugessie oodasku! Hx
oeticmeie Ha OPeaHU3M.

Pewenue 3aoau no obuygeir xumuu ¢ MeOUKo-6uON0UYECKOll HANPABTE HHOCIBIO.

Konkypce (komvecmeennstit) yucia pewennvix saoay. Cocmasienie cOOPHUKOE 3a0a
yuawguxcsi no meme (¢ pewenusimu). Cocmasiente MEOPUECKUX PACYEMHBIX 3a0a4  hHo
PABIUYHBIM MEMAM.

JlekapcTBeHHbIE TpemapaThl, MX BHAbBI M HazHaueHue. Kaknoe nekapcTBo -
XUMHUYECKHH PEaKTHB.

MHuororpanHnsiii iioz. [loueMy fion Hamo AepKaTh B IUIOTHO 3aKYMOPEHHOH CKISHKE.
«3enéHka» WM pacTBOp OpwuinaHToBOro 3enéHoro. HeoObdnble cBOHCTBA OOBIYHOM
3€JIEHKH.

AKTHBHUPOBAHHbBIH yTOJIb,

JlexapcrBa ot npoctyasl. Buramunbel CaMonebHble JIeKapeTBa.

ACTUpHH WM alleTUICATHIUIOBAs KUCIIOTa U €ro CBoicTBa. YTOo monesHee: acnupHH
WJIH yTICapuH, Hy podeH nnu nbynpoden?

Ilepexuch Bomopona u rugponepur. CpoiicTa epeKkHcu BOAOPOa.

[lepMaHraHaT KaJius, MapraHIOBOKHMCIBIH Kajui, OH ke - «MapraHioBKay».
HeoObiunble  cBOicTBa  MapraHuoBkv. Kakyrw  OMacHOCTb  MOMKET — IPEACTABISTH
MapraHuoBKa.

Hy:xHa nu B noMatnHeii anreuke OOpHas KUCIIOTA.

Crapele nexapcTBa, Kak ¢ HIMH MOCTYTHTh.

Bomnpoce! k ceMuHapam:

|. Tlepmanranar  kamus.  Hcropus ~ OTKpbiTHs.  ®Du3udeckue  CBOWCTBA.
OxucnurenbHble cBoiicTBa. IlpaBuna xpaneHus nepMaHaraHaTa Kajus.

2. TlpumeHeHKe pacTBOpa MEpMaHraHaTa Kajus B ObITY, B MeqMIMHe. Mepbl nepBoii
MOMOLLH MPH OTPABJIEHNUH KOHLEHTPUPOBAHHBIM PACTBOPOM MEPMAHTaHATA KaJIHs.

3. PacTBop OpuIIMAaHTOBOrO 3eiieHoro. [lepokCH BOXOPOAA, MCTOPHUS OTKPBITHSL.
Ilepruppons. Dusuyeckue, XUMHUECKHe CBoiicTBa. IlpuMeHeHue B  MeIULUHE:
KPOBOOCTaHABIMBAIOLIEE U E3MHQULMPYIOLIEE CPENCTBO.

Ipakmuxa.

LHonyuenue uoooghopma.

Jeticmeue xuciom na OPUITUAHMOBYIT 3€.]1€ Hblil.

Llenoynoe paciyenienie necomuyemund.

Kavecmeennas peaxyus na nepokcuo 6000pooa.

Onpedenente 6UMAamMun06 68 NPenapamax ROJIUGUMAMUHOB.

Tema 12, Xumus u TpaHCOIOPT

Martepuainel, KOTOpPbIE HUCIONB3YIOTCSA IJIA M3TOTOBJIEHUS aBTOMOOHIEl. 3anmpaBouHbIE
’KUAKOCTH (TOIUIMBO, Macia, CMas3KM, OXJIAKIAOUIME KMAKOCTH W T. T.), PE3HHBI - IIUHBI U
pe3MHOTeXHHYEeCKHe H3MeNHs; IJIacTMAcChl, OTAEIOYHOAEKOpPaTHBHbIE MaTepHaibl (OOUBKa,



JTAKW U KPACKH, aHTHKOPPO3UOHHBIE TOKPBITHSA U T. 1), KJIEH, T€PMETUKH. DJIEKTPOIUT - 3TO
YTO-TO 3HAKOMOE. BeHSI/IH, KepOCHH H ,upyrne «- HUHBbI X[/IMI/IL{GCKI/IC l_[pOL[eCCbl, npoucxo,uﬂume
MPH KCIUTyaTaLMy aBTOMOOHIIS. DKOJIOTHS H aBTOMOOMIIB.

Ipaxmurxa:

1. Bensun u xepocun xax pacmeopumenn.

OnbITH MO O3HAKOMJIGHHK) C pAacTBOPSIOMNM fAeiicTBUeM He(pTenpoayKTOB, KaK H
NpeabIIy MM, JIOX0 BUAHBI ¢ JEMOHCTPALMOHHOTO CTOJIA, TIOITOMY MX JIy4Ile BCero CTaBUTH B
KauecTBe nabopaTopHOii paboThl.

a) B poOHpKkH ¢ OEH3WHOM, KEPOCHHOM M BOJOH HanuBarT mo 0,5 M pacTHTETBHOTO
macia u B3DanTbiBarOT. Macno pactBopsiercs B yriesojopozax. (OTMedarT Jy4IIyio
pacTBOPUMOCTE B OeH3UHE.

©) B HeOonblune crakaHYMkd Wid (apPopoBble HAIIKH C TEMH K€ KHIKOCTSIMH
MOMELIAKT KYCOYKHM TKaHW C MATHAMH JKUPA W MNEPEMELIMBAIOT MX CTEKJISHHONW Najoukoi 2-3
MuH. [Tocne BhICBIXaHHS TKAHH, TOMELIEHHBIE B OSH3UH U KEPOCHH, OKA3bIBAKOTCS OUUIIEHHBIMH
OT KHpa.

2. I'openue svicuiux y2ne6000podos.

a) CMa4YMBalOT MOJOCKH (UABTPOBANbHON Oymarn B OeH3MHE, KepOCHHE, Ma3yTe H
noskUratoT ux. Bemecrsa ropar ceetsiuMes niaMeHeM. Bricinne yrineBomopoasl IpH ropeHHH
00pasyroT KOIMOTb.

6) Ha »xene3nble muacTuHkH Wik Gapdoposble KPHIMIKK HAIUBAIOT MO HECKOJIBKY Kareb
6€H3[/1H21j KEpOCHHA M CMa304YHOro macja HWJIH Masyra U IOIXKHIaroT. Ha6ﬂ['0,[[aIOT TO Ke
ABJICHHE. O6paLua}0T BHUMAaHHUE Ha JICTKYH) BOCIIAMCHACMOCTD 6eH3PIHa H Ha CPaBHUTCIIBHO
TPYHYIO 3aropaeMoCTb Mas3yTa.

B) B JKeNe3Hy WK ¢GaphopoByIO JOKEUKY MOMENIArT HeOONbIIOH Kycodek napaduHa
U HarpeBaroT ero B IiaMeHu ropenku. [lapadun miaBuTcs, a 3aTeM roput, o0pasys KOMOTb.

3. Quucmia bensuna u kepocuna.

beH3MH W KepoCHH II0C/ie 3aBOJCKON IePeroHKH coiepikaT IMpPHUMecH Ha(TeHOBBIX
KHCIOT U JAPYTHX BEINeCTB, OCIOXKHAIIINX WX I»puMeHeHHe. HeouMineHHBIH KepOCHH,
HAMpPUMeEp, TUIOXO MOJHUMAETCs M0 (UTHIIK JIamIbl, ¢iado roput u ObICTpo oOpasyer Harap.
HeounineHHble mpoayKThl MOKHO y3HATH O MPA3HOMY BHAY M MaJIOH MMPO3PAYHOCTH.

Ouncrtky MPOU3BOAAT  O0bIYHO,  0OpadaTbiBas He(TENPOAYKTHl  CrepBa

KOHLIEHTPHPOBAHHOMN KHCJIOTOI, a 3aT€M IETO0YbHO.
Hanuator B OONBIIVIO JENUTEIBHYHO BOPOHKY 15—20 M HEOUHINEHHOTO KepOoCHHA W
npudaBiIsaOT 2-3 MJI KOHLEHTPUPOBAHHON CEpPHOM KUCIOTHL. BOPOHKY 3akphIBalOT NMpoOKoil u
cMech BCTPsXUBAKOT OK0JIo 10 mun. Ilpu 3TOM BOpPOHKY aAep:kar npoOKOH BHU3 M BpPEMs OT
BpPEMEHH OTKPBLIBAIOT KpaH, 4TOObI BBITYCTUTH BBEPX Mapbl jieTydux Bewiects. [locne 3Toro
CMECH JIat0T PACCIOUTBCH, HA YTO Tak:ke noTpedyercs MuHyT 10 unu naxe Oosblue, U MEAJIEHHO
CITy CKarOT HM3KHHUI CJIOH KHCJIOrO I'yApOHa.

OcTaBmuiics B BOPOHKE KEPOCHH MPOMBIBAIOT NMOJOOHBIM K€ CTIOCOOOM BOIOIT B TeUeHHe
1—2 MuH. BOAHBINA CJIOH CIyCKaKT, @ KEPOCUH MPOMBIBAIOT 5— 10-MPOLEHTHBIM PacTBOPOM
menou. [locne cnuBaHUs LIETOYHOTO CIIOS OTMBIBAKOT OT KEPOCHHA BOAOW OCTaTKH INEIOYH
(npoba dpenondranernHOM).

VY0exnaroTcs B TOM, YTO OUUIIEHHBIH KEPOCHH OKa3biBaeTcs OoJiee Mpo3payvHbIM, JIyulile
TOPHUT U UMeeT Ipyroi 3amax.

Ha suctku (QuabTpoBasibHOH Oymard MOMELIAIT Karuld HCXOIHOTO M OYMINEHHOrO
KepocHHa. QYHLIEHHBIH KEPOCUH MCNAPSETCs MOJHOCTBIO, HEOUHLIEHHBIH OCTaBIseT nocje ceds
NSATHO MPUMECEH.

Tema 13. Xumus u uuctora B 1I0Me

Mpina. Cocras, cTpoeHue, NONyYeHHE.

CunTeTHYecKHe MOIOLIHE CPEICTBA U IOBEPXHOCTHO - AKTHBHBIE BELIECTBA.

OcnoBuble  komnoHeHTsl CMC: noBepxHocTHO-akTuBHBIE  Bewectsa ([TAB);
BCIIOMOTATeIbHbIE BELIECTBA. LIEJNOYHBbIE COJM - KapOOHAT M CHJIMKAT HATPHS, HEHTpaJbHbIE
comu - cyiapdar u ¢dochar HaTpus, KapOOKCHMETHIILIEIUTION03a, TMOJMBHHUIMHPPOIH/IOH,



XHMUYecKHe oTOenuBaTean (Mepconu); XUMHUECKHe OTOeauBaTenu (MepeKkuch BOMOPONA);
¢duznueckue (onrtudeckue) ordenuparenu - (yopecUUpyIOLIHe COeNUHEHUs;, anCOoPOLHOHHbIe
KpacuTesnu (yiabTpamMapHH, WHAWIO, CHHTETHYECKHe OpraHudeckue MUrMeHTbl), OuonobaBku -
(hepMeHTBI (JTUNa3bl, MPOTEA3bl U AP.); OTAYIIKH, aHTUCTATHKH.

CpenctBa OBITOBOI XUMHH - XHMHYECKHE CPEACTBA MO YXOAY 33 COOCTBEHHOCTHIO:
ONEXKIOH, mnoMemeHusMH, aptomoOmmsmMu. K cpenctBam  OBITOBOH  XMMHMM — OTHOCAT
Ie3UHPUIMPYIOIUE CPEACTBA, pemnelieHTel U mp. cpeactsa. CpencrtBa OBITOBOH XMMHH,
NpUMeHsieMble JUisl BbIBEEHUsI MATEeH.

Ipakmuxka

Onpeoenenue pH - cpedvt 8 MbLIAX U ULAMIYHAX.

IIpuzomosieniie Mol U3 CEEYKU U CIMUPATLHOT COObL.

Buiseoenue nsamen ¢ mxanu. Muiia. Cocmas, cmpoenue, noiyuerue.

Cpasnenue ceoiicme MvLid CO CEOHCMEAMU CIUPANLHBIX HOPOULKOG.

Tema 14. XuMus U KOCMETHYECKUE CPEICTBA

Kocmeruueckue moromue cpencrsa. Kpembl IleHomoromue cpencrsa. Ononackubaresiu
u KoHauuuoHepbl, ['enu, CocTaB M CBOWCTBA KaKk COBPEMEHHBIX, TAK U CTAPUHHBIX CPEICTB
IMIMEHbI, I'PAMOTHBIA BbIOOP CPEACTB TMIHMEHbI, MOJIE3HbIE COBETHI MO YXOMy 3a KOXKeH,
BOJIOCAMH M TONOCTBIO pTa. COCTaB M CBOWMCTBA HEKOTOPBIX MpENnapaToB T'MTHEHHYECKOH,
neuyeOHON U IeKOPAaTUBHON KOCMETHKH, TPAMOTHOE UX MCTIOJIb30BaHUE. XMMUYECKHE MPOLECCHI,
JieJkaliyie B OCHOBE yXOa 3a BOJIOCAMH, MX 3aBHBKH, YKJIAIK{, OKPACKU, MPaBHIbHBIN yXox 3a
BOJIOCAMH, TIPAaMOTHO€ MHCIOJIb30BaHHE IIpenapaToB IJisl OKpPacCKM M YKIAJAKH BOJIOC,
OPHEHTHPOBAHHE B UX MHOTO00pa3um.

Je3010paHThl U O30HOBBIH «LIMTY» NJIAHETHI.

JlyucTeie BelecTBa B napproMeprH, KOCMETHKH, MOIOIIUX CPeaCTBax.

Ddwupnsble macna. Cocras.

Crnoxuble 3¢upsl. CocTas, CTpOeHHe, NMONyUYeHHE.

Ipakmuxa

H3zyuenue cocmasa 0ekopamusHoil KOCMeMuK no IMUKemMKaAM.

Onpeoenenue pH - cpedvt 6 MbLIAX U UWIAMNYHSX.

Hzeneuenue s¢hupnsix macen uz pacmumenvno2o mamepuaid. Ilepeunas msama, eiosoe
Macio.

Honyuenue croxcueix 5¢hupos U3 OpeanuyecKux coeouHeHuil. Idmuimemanam (3anax
poma). Uzodymuismanam (ghpyxmoestit 3anax).

Tema 15. Xumus u nnanera 3emis

Xumuueckue syieMeHTbl B Ouocepe. buorenHble M BTOPOCTENEHHbIE XHUMHYECKHE
37€eMeHThl. Makpo M MHKpO3NeMeHThl. [IpW4MHBI W TMPH3HAKH HENAOCTaTka B OpraHH3Me
4eNoBeKa HEKOTOPBIX 3JIEMEHTOB. buoreoxumuveckue nukibl. [{MKIBI ra3000pa3HbIX BELIECTB.
Ocanounsle uukisl. Kpyrosopor asora B Ouocdepe. Cunepauus. Kpyrosopor yriepona B
ouochepe. Kpyrosopor kucmopoma B Owuocdepe. Ilpaktuueckas pabora «KauecTBeHHOE
onpeneseHHe HEKOTOPBIX TSKENbIX MeTaJIOB B Boae». ATMocdepa Kak CBETODHILTP.
3acopenHocTh atMochepnl. [IpuunHEl HI3MEHEHHUS APKOCTH, LIBETA aTMOC(eprl, MPO3PavyHOCTH U
BUAMMOCTH aTMocdepbl. Dkonorudeckue npobnemel B atmochepsl. [lapHukosbiii dddexrt.
ITapHukoBble rasbl. BropocreneHHble KOMIIOHEHTHI arMoc(epbl (yIJeKHUCHbIH ras, MeTaH,
OKCHZbl a30Ta, TponochepHblii 030H, xjopdTopyriepoast). IlocaencTBus MNapHAKOBOTO
s¢p¢exra. O30HOBBIH WMT W 030HOBast abipa. L{uka o3ona. TIpudmHBI HCTOHYEHHS] O30HOBOTO
muTa. BemecrBa — 3arps3autenu tponochepsl. Okcuabl cepbl U Xxmopa. KHCIOTHBIE MOXKIH.
XuMusm nporneccos. Portoxumuueckuil cMmor. Ponb okcunoB azora, 030HA, yrapHOro rasa,
yIJIeBOJOPOAOB U allbAeru/ioB B 00pa3oBaHUH POTOXUMHUECKOTO CMOTa.

Hpaxkmuxka

H3yyenue kuciomuocmu ocaokoe

Hccredosanue 6030yxa na cooepicaniie meepovix npumecedi (6U3yaibHo U Apu oMo
MUKpockona). leghuyum npecrnoit 600wl Ha niaaneme. 3azpsasneHue 6oovl. Konyenmpuposaniue
MOKCUKAHMOG RO OUOR02UYECKUM Yenoukam. TIpedeivbHo QOnycmumble KOHYeHMpayul 6euecms



6 600e. Q030p 3uavenuti II/[K no naudonee onacueim eewgecmean. Cmoynsie 600bi. llepsuynas,
emopuynas u  mpemuynas odpabomka cmounvlx 600. Xumuueckiue cnocobsi Voaienus
3aepA3HeHull  (copbyua, — Helimpanusayus, — KOGRYIAWUA,  CMePUIU3AYUA,  IKCMPAKYUS,
nekmpoxumuyeckue cnocoost). Cunmemuueckue HOBEPXHOCMHO-AKMUGHbBIE BEUjeCm8d KAk
3aepsazHumenu uopocgepsi. Hemounuku OUOKCUHOBO20 302PA3HEHUS 60O,

Onpedenenue cooeparcantisi HOHOE 6OOOPoOOA 6 eode: pH- haxmop eoosr (uccredoeanus
npob 60061 ¢ HOMOUYLIO OYMAICHBIX UHOUKAMOPOS).

«Onpedenenue ammuara u UOHOG AMMOHUSL 6 600ey». IKojo2uveckue npooiesi
aumocghepor.  Hecmuyuovr.  HUncexmuyudvr,  2epduyudevt,  hyneuyudsi,  pooeHmuyudwi,
Hemamoyuosl, akapuyudst. Kowmniexcuas cucmema 3awgumsi  pacmenuti. Humpamer u
numpumut. Fx emsinie na opeanuszm yenoeexa.

«Onpedeneniie OMHOCUMETLHO20 KOIUYECMEA HUMPANOE 6 NOYEE ».

«Onpedenenue maxcervlx Memaiios 6 nouee (UOHO6 Meou OBYXEANeHMNOIl, CEUHYA)Y.
Dronozuveckuit  Monumopune.  3a0avi  IKON02UHECKO20  MOnumopuned. Xumuveckue u
Ouonocuyeckue memoost ananusda. buounouxayus. Dumounouxayusn. Xumuveckue mMemoost
KOHMPOIiA.

«Oyenxa 3azpasHentss 6030yxXa NO COCMOSHUIO X60U COCHbIY. Memoosr monumopunea
BO30YULHOTI CPEObI.

«Oyenka 3azpsznenus 6030yXa RO COCMOSHUIO X60U COCHbLY.

«Onpedenenue yucmomast 6030yxd O TUMATHUKAM ).

«CHe2 — unouKkamop 4ucmontvt 8030yXay.

«Onpedenentie 3anvLieHHOCMU 6030YXA).

«Oyenka yucmMomsr  ammMocghepHoco  8030yxa NO  8eauYlUHe  AGMOMPAHCHOPMHOT
Hazpy3xu». Memoovr MOHUmMOPUH2AQ 8030YUIHOT CPeObI.

«Pacmenust — unouxamopl n1000poOUst HOYE».

«Pacmenist - unoukamopusl KUCI0Omunocmi noY6».

«Pacmenus — unoukamopsr 600HO20 PENCUMU ROYE».

«Opeanonenmuyeckue ROKA3AMenU 600b1».

«Kecmrkocms 600wy,  Memoowr  monumopunza  600HON  cpeodvr.  «HMccredoeanie
B6O00NPOBOOHOT B0OOb Y.

Tema 16. HayuHo- nccnenoBatensckas IpoeKTHas AESTENbHOCTh

Teopus. IlonsaTie npoekta. THUIBI NIPOEKTOB, OCHOBHBIE 3Tallbl BBINOJIHEHHs IMPOEKTA.
Kpurepun onieHHBaHHS BBIIOJTHEHUS U 3alIUThl IpoekToB. Co3aHue NpoeKTa OCy IeCTBIIAeTCs
N0 CJIEAYIOLIMM 3Taram:

- Onpenenenue npoOIEMBbI;

- AKTyalu3aius TeMm;

- Bribop oObekTa uzyueHus;

- TlocraHoBka Lenu U 3a7a4;

- Ilonbop marepuana;

- BbIOOp MeTOnOB HCCIeNOBAHNS,

- Tlposenenue skcriepuMeHTaIbHON paboThL,

- Odopmnenune paboThr,

- 3amMra npoeKTa, Npe/ICTaBICHUE PE3YJIbTATOB.

Hpaxkmuxka

BrinonHeHne MNpOEKTOB € HCMOAb30BAHMEM KOMITBHOTEPHBIX TEXHONOTHMH. 3aiura
NPOEKTOB.

2.3. @opMBbI KOHTPOJISA H ATTECTALHH 00y4AKOIHXCS

JInst OTCleKMBaHHs Pe3yJBTATUBHOCTH 00pa30BaTeNbHOrO mNpouecca Mo MporpaMme
«XHMMUs1 B )KH3HHU YEJIOBEKA» UCHOJB3YIOTCA CIEAYOLIME BUABI KOHTPOJIA:

- NpeaBapUTENIbHBII KOHTPOJbL (MPOBEepPKa 3HAHMI YYALIMXCs HA HA4YaJbHOM JTare
ocBoeHus [IporpaMMbl) - BXOIHOE TECTHPOBAHUE,

= TCKYL[[I/[I:‘[ KOHTPOJIb (B TCUCHHUEC BCCI'O CpOKa pcainu3allii HpOl"paMMbI)',



- WTOrOBBI KOHTPOJb (3aKJIHOYMTENbHAs MPOBEPKAa 3HAHWI, YMEHHH, HABBIKOB IO
utoram peanuszauuu Ilporpammer).
DopMbl ATTECTALHH

- caMOcCToOsiTeNbHast padoTa;

- TECTHPOBAHHE,

- TBOpPYECKHE OTYETHI,

- y4YacTHe B TBOPYECKHUX KOHKYPCAX M NPEIMETHOH OJMMITHAJE 110 XUMHH,

- TIpe3eHTalMA H 3aLIUTa MTPOEeKTa.

Tekymui KOHTPOIb:

dopmMaMH KOHTpPOJISL YCBOeHHs yueOHoro Marepuana [IporpaMMbl SIBISIOTCS OTYETHI 110
npakTHYecKUM padoTtaM, TBOpYeckHe pabOThI, BBICTYIUIEHHS Ha CeMHHApax, CO3/JaHue
npe3eHTauru no teme u T. A. OOyyarouMecs BbINOJHAKOT 3aaHKsl B UHIAWBUIYAJIbHOM TEMIIE,
COTPYAHHMYAsi C MeJaroroM. BbINOJHEHHE MPOEKTOB CO3MAET CHUTYALMI), MO3BOJISOLIYO
peannu3oBaTh TBOPYECKHE CHIIBL, O0ECNeunTh BHIPAOOTKY JMYHOCTHOTO 3HAHUS, COOCTBEHHOTO
MHEHHsI, CBOETO CTWNS JesITeNbHOCTH. BKmoueHune oOydaromuxcsi B PEaNbHYH) TBOPYECKYHO
NesITeNIbHOCTD, MPHBJIEKAIOUIYI) HOBHU3HOH W HEOOBIYHOCTBIO SIBJISIETCSI CTUMYJIOM Pa3BHTHS
NO3HABaTeIbHOrO HHTepeca. O THOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISIBIIATH MPOOIEMBI U
pa3pelars BO3HHKAKIINE MPOTHBOPEUHS.

[To OKOHYAaHMM Ka)KAOH TeMbl NMPOBOAMTCS HMTOIMOBOE 3aHSTHE B BHIAE TEMaTH4ECKOrO
TECTUPOBAHMS.

Hroropas aTrecTamus npeyCcMaTPHBAET BHITIONHEHHE HHAMBUAYAJIBHOTO MPOEKTA.

3.0pranu3anuoHHoO-Nearoruueckue ycjaosus peannzanuu  Ilporpamwmsi.

1.1. Yuebno-meroanueckoe obecneuenne IiporpaMmpr

Metomuka oOydeHHss MO TporpaMme «XHMHA B OBITY» COCTOMT M3 COYETaHHA
JNeKIMOHHOTO  M3JIOKEHHS  TEOPETHYECKOro  MaTepuala ¢ HArJSIOHBIM  [TOKAa30M
WUTIOCTPUPYIOIET0 MaTepuaia M IMPUEMOB pelleHHs NpakTHdeckux 3amad. OOydgarommecs
3aKPEIUISIOT MOJYYeHHbIE 3HAHHS MyTeM CAMOCTOSATENILHOTO BBINOJHEHHUs! PAKTHYeCKUX pador.
JLis pa3BUTHS TBOPYECKOTO XMMHYECKOIrO MbILUIEHHUS U HABBIKOB AHAJMTHYECKOH AeSTeIbHOCTH
nefaror NPOBOAUT CEMMHAPBI, 3aHATHA MO MPE3EHTALMM TBOPYECKHUX U MPAKTHUECKHUX padorT,
MO3TOBBIC LUTY PMBbI, HHTCJUICKTY aJIbHBIC HI'PhL.

1.2. Marepnanbno-rexnnueckoe obecnedenue Iporpammbi

OpraHu3allMOHHBIE YCJIOBHSI, TO3BOJISIONIHE PEaTH30BaTh COMIEPKAHNE TOMONHHTEIBHOMN
00pa3oBaTeNbHOM POrpaMMBbl « XUMHS B OBITY» MPEANONaraloT HaTHIHe:

- MOMEIIEeHHs, YKOMITJIEKTOBAHHOTO CTAHAAPTHBIM y4eOHbIM 00Opy/OoBaHHEM U MeDenbio
(nocka, mapthl, CTyJbs, MKaQbl, 31€KTPOOOECNedeHHe, BBITAKHON mKad, pakOBUHA C XOJIOJHOH
BOJIOTIPOBOIHOI BOIOIT).

- HeOOXOMMMBIX ISl HKCIIEPUMEHTOB 000OPYI0BaHUs H PEAKTHBOB.

- MyJIETUMEMITHOTO 00OpyoBaHus (KOMMbIOTEP, HOYTOYK, mpoekTop, ¢uidi- KapThl,
JKpaH, CPeCTBA TENeKOMMYHHMKALUH (JIOKaJIbHbIE IIKOIbHbIE CETH, BLIXO B UHTEPHET).

Junaktudeckoe obecriedeHne MpeanoiaraeT Haluie TEeKCTOB Pa3HOYPOBHEBLIX 3adaHHil,
TEMATHYECKUX TECTOB IO KAXKAOMY paszey TeMbl, MHHCTPY KLUt /I BBINOJHEHUS! MPAKTHYECKHX
pabor, Ttabmuubl xumudeckux osnementoB JI M. MenneneeBa, Tabauibl pPacTBOPUMOCTH
OCHOBaHHH, KUCJIOT, COJIEH.

1.3. Kaaposoe o6ecneuenue IlporpaMmmbl.

[lenaror, peanusyrommii Ilporpammy pomkeH HMMeTb BBICIIEE WIH CpEIHEe
npodeccHoHanbHOe  00pa3oBaHWE B COOTBETCTBYIOIEM  HampaBleHWH M J1aOOpaHT,
obecrieunBarOLIUil ee MPaKTHYECKYIO YacTb.
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