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1.

MosicHuTenbnas 3anucKa
Hanparnenrocts [TporpamMmet ecTecTBEHHOHAYYHAS
Vposens ocBoeHus IIporpamMmel — crapToBsli

AKTYaJIbHOCTb M 0€06eHHOCTE NPOrpaMMBI

Cucrema obmero o6pasoBaHus He Beerna MOKeT 00eCeHTh 00y IarONIHKCA TAKHM
ypoBHem 00pa3oBaHMs, KOTOphIH GymeT mocrarodeH s peatnsalldy wx crocobHOcTeil B
BEIOpaHHOM chepe nesrensHOCTH. [IporpavMMa BHEYPOUHOH HesTeNbHOCTH «XHMHS B GBITY»
(manee — Ilporpamma) HampaBieHa Ha pasBuTHE M (POPMHPOBAHHE y OOYIAIOMIHXCS
LIETOCTHOTO MpeicTaBieHus 00 OKpYXKalOIIMX BELIECTBAX HA OCHOBE IIOJIYHEHHBIX
XUMuYeCKuX sHamuil. B xone peanmsaumu Ilporpammel, ofyugaromuecsi coBepHIEHCTBYIOT
CBOH YMCHHUA M HABBIKU B PEIICHHH NPaKTHYECKHX 3a/1ay, YTO COCOOCTBYET PA3BHTHIO Y HHX
JIOrHYECKOr0, HHIKCHEPHO- TEXHMYECKOr0 H OKONOTHYECKOro MeluuieHus. Ha npumepe
XUMHH, Y4allHecd MOINYYaroT NPEJCTABICHUS O METONAaX IIO3HAHHA, XApaKTePHBIX I
€CTECTBEHHBIX HAYK
(SKCIEpPHMEHTATLHOM M TEOPETHYECKOM)

Ipemycmorpennas ITporpaMmoli peanusamus MeKIPeIMETHBIX CBA3eH MO3BOITHT
00y4JalomuMesl  OCYIIECTBATh MHTETPALMIO HMMEIONIAXCS TIPEICTABIEHHH B IIEIOCTHYIO
KapTHHY MUpa, a4 NpaKTHYeCKHe 3aHATHS W MPOEKTHAd [esTeNbHOCTh COBEpIIEHCTBOBATH
YMEHHS 1 HABBIKH, HeOOXO[MMBIE 1A IPOBELEHUS HCCAENOBaHNs, COMOCTABIEH s (PaKToB,
AHAIW3a [0JIyYeHHBIX PE3YIIbTaToB, paboThl ¢ IpUOOpPaMH U peakTHBAMHA.

Brajenue 3HAHMAMH O XUMHYECKHX BEIIECTBAX MOIYT OGECHeuYdTh IPaMOTHOE
OTHOIICHHE K MPHPOAC M K coOcTBeHHOMY 310poBbi0 Oe3 Hanecenms ymepba. [losTomy
3HaHWE BOSMOXKHBIX MOCTENCTRBHE BO3/IEHCTBHA pa3sNUYHOTO POAa XUMHUYECKHUX COeIMHEHHIt
Ha OpPraHu3M YeIOBeKa CTaHOBHTCA HeoOXO0JUMbIM He TONBKO VTS Bpauei, HO M IS KaxJI0ro
YeTOBEKA.

3uanus, MoMy4aeMele B INKOJIE MO XHMHH, BO3MOXKHO H HEOOXOIHMO TPaMOTHO
OpUMEHATh M B TMOBCENHEBHOH Xwu3HW. [lo3HaBas OCHOBONOJArAIOIIME 33aKOHLI XUMHH,
00yHJaromuecs 3HAKOMATCA ¢ COCTABOM H CBOHCTBAMH PA3/IMYHBIX XHMHYECKHX BEIIECTB, KAk
ECTECTBEHHBIM 06pa30M NPHCYTCTBYHOIIHE B “HEIOBEYECKOM opraiusmMe, TaKk H OpH
HE3aBHCUMOM BHeIIHeM Bosjelcreun. llIkonpHHKH y3HAIOT, KAK MMEHHO 3TH BellecTBa
BIIUAIOT Ha TPOLECCH! JKM3HENEATENBHOCTH OpraHM3Ma ¥ Ha CaMmy JKH3HB 4elnoBeKa - uTo
TIOJIE3HO M B KAKMX KOJMYECTBAX, 4 4TO MOJKET OKAa3bIBATh OTPHLIATENBHOE BIHAHUE,

IporpamMa «Xumus B OBITY» 3HAKOMHT OOYYalOIMXCS € KOMIIIEKCHBIMH
npobiiemamu K 3amadaMH, TpeOyIOIMMH CHHTe3a 3HAHMH TO pATY TpeaMeToB ((pH3HKa,
GHOMIOrus, SKONOrUs, reorpadus, HCTopus).

OKonoruyeckue 3aj1adn: aHaTU3 H3MEHEHWH B OKpyKalomel cpeie M opraHusaius
CBOEro BIMAHUA HA CHTYaNHIO, GopMHpOBaHHe GepPe)KHOr0 OTHOWICHHU K IPHPOJIE.

DuU3HYECKUE 3aJauu: H3ydeHHe (H3MIeCcKuX CBOHCTB BEINECTB, (PH3HIECKHE METOMIEI
aHanm3a BEIIeCcTRa,

Hcropudeckue sanadn: HCTOPHYECKHE CBEAEHHS O BIMAHHH XHMHH Ha )KH3HB TeTOBEKA.
Bromoruueckue 3ana4n: H3ydeHHe XAMHAYECKOr0 COCTaBA 00BEKTOB KUBOH MPHPOJILL.
Wndopmarnka - nouck wunadopmanuu B HHTepHere, cosmaHme H oQopMiIeHHE

lpe3cHTAlMH, paboTa B TEKCTOBLIX M TaGJIMIHEIX pelaKTopax.



Cozepikanye NporpaMMel 3HAKOMHMT OOY4arOIMXCS ¢ XAPAKTEPHCTHKOH BEIECTB,
OKpyXaromux Hac B OBITY: BOJA, MOBapeHHas COJb, MHINEBAs COAd, ¢ BELIECTBAMH, H3
KOTOPBIX CHelIaHbl TOCYHa, CINWYKH, Kapaguamu, Oymara, CTPOMTENBHBIE MATEpPHANL,
aBTOMOOHTBHAN TEXHHKA, JIEKAPCTRA | T. 11

Taxue Ttembl xak: «Bopan, «IloBapennas comb», «Crnmuxmy, «Bymara» naor
BOSMOXKHOCTE aKTyalnnu3allii SKOJIOTHUecKHX 3HaHuH obydarommxcs. [TpakTHueckie 3aHsTHs
CI0COBCTBYIOT (HOPMUPOBAHHUIO CHELHATBHBIX YMEHHH ¥ HABBIKOB PabOTHI C BELECTBAMH 1
obopynoBaHHEM.

IIpoexTHble paboThl, TeMaTHKAa KOTOPHIX NPHBOAMTCS B MPOrpAMME, MO3BONAT
copmupoBarh y 00y4aroIIHXcs yMeHHe CaMOCTOSTEIBHO IPUOGPETATh M IPHMEHATH 3HAHMS,
a TaKKe pasBHBAIOT WX TBOpUECKHE criocOOHOCTH,

Axryanbrocts [Tporpammel oGycinoBnena Tem, 4to B y4eGHOM IUIaHE 1O TIPEIMETY
«XHMMHs1» OTBENEHO Bcero 2 yaca B HeZemo B 8 M 9 KmaccaX, 4TO [aeT BO3MOMKHOCTH
copmupoBath y 06ydaromIxcs ToIbKO 6a30BbIe 3HAHHS 110 IIPEIMETY. B Tojke Bpems Bospact
14-18 ner sBasercss BaKHBIM Ul HPO(ECCHOHATEHOTO CaMOONpeNeIeHHs 06yJaIomHXCs.
Bo3MoxHO, YTO IPOCHYBIIMIiCS HHTEpEC K XMMUH MOXET BIHMSTH Ha BEIOOp Gymymeit
pogeccHu.

Ileparoruueckas nenecoodpazuocts IporpaMmmet

ITenarornyeckas 1enecoobpasiocts [IporpamMMel 3aKIII04aeTCs B TOM, 4TO B POLIECCe
00ydenust Co3/1ar0TCs yCI10BUS K ()OPMUPOBAHHIO Y 00y IAIOMIMXCS HENOCTHOR KAPTHHE MUPA,
BOCIMTAHHIO JHONEH TBOPYECKMX H KOHCTPYKTHBHO MBIC/ISIIHX, T'OTOBBIX K PEIIEHHIO
HECTAHIAPTHRIX JKHU3HEHHBIX 3aja4. Ha samatuax mo IlporpamMme (opMHPYIOTCS YMEHHS
GesonmacHoro ofpallieHHss ¢ BelIeCTBAMM, MCIOJL3YEMBIMM B TIOBCEJHEBHOH IKH3HH,
33KNa/BIBAIOTCA  HOPMBI 370poBoro ofpasa IKU3HH. 3HAKOMCTBO O00yJaroImuxcs c
XMMHYECKUMHU BELIECTBAMH, H3 KOTOPHIX COCTOMT OKpY)KAIOMIHi MHP, TTO3BOMIET PacKphITh
Ba)XKHEHIIHE B3aUMOCBSI3H YelIOBEKA H Pa3/IMYHEIX BELIECTB B CPENE ero 0OHTaHHS.

OranunrtensHbie ocoGennoctd IIporpaMMet.

IIporpamMma HMeeT NPUKIAAHYI) HANPABIEHHOCTh W CIYXKHT JUIS YAOBJIETBOPEHHS
HH/IMBHYAIBHOIO HHTEpeca 00yJaroluxces K U3yYeHHIO H IPUMEHEHHAIO 3HAHNMA 110 XUMUH B
moBcenHeBHOH usHu. B Tlporpamme crapuTes 3amaua HeoOxomumMocTH oBecreumTh
XHMMYECKYIO IPAMOTHOCTE B HalpaBIEHHH COXPAHEHHS 370POBBA, KAK 3a/0ra yCHEeIIHOCTH
4EJIOBEKA B JKU3HU; [JAETCA IIOHATHE O JIEKaPCTBEHHBIX BEHIECTBAX M MEXaHU3Max UX JieHCcTBUSA
Ha opranusM denosexka. Copepkanue IlporpaMmsl onpezensieTcs ¢ YYETOM BO3PAaCTHBIX
ocobenHocTel 0OYUarOMHMXCA ¥ HX HHTEPECOB B 00IacTH MO3HAHHA MHpA, K camoMy cele,
IKH3HH B LIEJIOM, & TAKIKE € YIETOM MICHXO0/I0r0-MeIarorHieckuX 3aK0HOMEpHOCTeH 00yIeHN
1 (opMHpOBaHHS €CTECTBEHHOHAYYHLIX 3HAHUH W BHOB TO3HABATENHHON NEATETHHOCTH.
Ocoboe BHEMaHHE yaeAeTcs HOPMHPOBAHHIO SKOJOTHYECKHUX 3HAHKH 00y4alomuxcs.

Heas n 3agaun [porpamMmmel

[Mean: hopmupopanue y 06yuatolmxcs ryboKoro 1 YCTOHYHBOIO MHTEPECa K MUPY
BeIIIECTB ¥ XUMHUECKHX IPEBpallieHuii, nprodpeTenne HeoOXOMUMEIX MPAKTHIECKHX YMECHHUI
H HABLIKOB MPOBEIEHHS IKCIIEPHMEHTOB.

3anaun:

Obyuaromue:

- pacIIMpeHHe Kpyro3opa 0byJarommxcs;



- NOBBIIIEHHE HX HHTEPEca K XMMHUH M Pa3sBHTHE BHYTPEHHEH MOTHBALIUH YUeHHUS
4epe3 (JOpMHpOBAHME INPEJCTABICHHA O COCTABE M CBOMCTBAX XMMHYECKHX BEIIECTB H
MaTepHanoB, OKPYKaloUIMX YeI0BEKa B IIOBCEHERHOMH KH3HH H MEIUIIMHE,

- pacuidpenne ® yriuybienue 3HaHHH 00ydalolMXcs O pONTH XHMHYECKHX
37IEMEHTOB U MX COEJHHEHHH B JKU3HENeATEIbHOCTH OPraHu3Ma, O BAXHEHIITHX XHMHIECKUX
IIpeBpalieHHAX, TeXaluX B OCHOBE MGTE.GGJIHSMB, O NPHMEHECHHH B MEIHIIHHE HECKOTOPBIX
HEOPraHMYeCcKHX U OPraHNIeCKHX BEIIECTR;

- paciMpenne M yritybinenue 3HaHuil oOyHAIOMIMXCS 10 OBJAJEHHI) OCHOBAMHE
METOJIOB TIO3HAHHMA, XapaKTEepHBIX JUId ECTEeCTBEHHBIX Hayk (HaOmoJeHHe, cpaBHEHHE,
JKCIIEPHMEHT, H3MepeHHe);

- TOAroTOBKa O0YYaroIIMXCs, OPHEHTHPOBAHHBIX HA XHMWYECKHH MpodHIb
00y4eHus, K yCBOGHHIO MaTepHania MOBBIIIEHHOTO YPOBHS CIIOKHOCTH T10 XMMHH.

PazpuBarmmue:

- (bopMHpOBaHHe CIENHATLHBIX YMEHHH M HaBBIKOB PaboTHl ¢ XHMMHYECKHMH
BELICCTBAMH M MaTepHaiaMy B OBITY H HCIIOJIL30BAHNA IIOMYYEHHBIX 3HAHMI HA MPaKTHKE;

- pasBHTHE TBOPYECKHX cnocoOHOCTEH W yMeHHi ydalluxcs caMOCTOATENBHO
IpHOOpETaTh W IPUMEHATE 3HAHUA Ha IPAKTHKE,

BoenurarensHbie:

= BOCIIHT4HHE ODKOIOTHYECKOW TPAMOTHOCTH M XHMHYECKOH KyIbTYpbl IpH
00pallleHHH ¢ BeIecTBAMH;

- BOCIHTAHHE SMOIHOHAILHO - [IEHHOCTHOTO OTHOLIEHHAS K OKPYIKAIOMIEMY MHDY;

- OPHEHTAIHA Ha BHIOOP XUMHKO-OHOIOrHYECKOro oy,

Appecat ITporpaMmei

[porpamma axryanesHa st obyuarommxes 8-11 wnacca (14-18 ner). Ha obyuenue mno
TporpaMMe NPHHHMAIOTCA BCE JKEMalolIMe, MMerolue 0a3oBele 3HAHHUA 10 XUMHH H HE
MMEHMIXE ITPOTHBOIIOKA3AHHIH 10 3[10POBLI0.

DopMBI H peRUM 3aHATHIAL

@opMbI OpraHU3alUK y4eGHOI0 3aHATHSN:

- JIEeKIIHOHHO-CEMHHAPCKOE 3aHATHE;

5 MPAKTHYECKOE 3AHATHE;

- Gecena; - KoH(EpeHIHs, - HIpa.

@opMbI OPraHU3aNHHK 00pa30BaTeNBLHOTO MPOLECCa - TPYIINIOBAS, HHIHBH LY ATBHAS.

Cogepxanune IlporpaMmel mpeprnonaraer pasHooOpasHBIE BHIBL JEATENBHOCTH
obyyarommxes:  Oecedsl, OUCKYCCHM, TNpPaKTHUECKHe H  J1abOpaTOpHBIE  paboTEHI,
CaMOCTOSITE/IBHEIE  TIPOEKTHBIE pPaboThl ¢  HCHOABL30BAHHEM Da3INYHBIX HMCTOYHHKOB
HHpOpPMAITHH.

I'pynnosan (Gecena IBPUCTHYECKAM, 3aIMMTA TPOEKTOB, 1afOpaTOpHOE 3aHATHE,
JeKIHs, OJIMMITHA A, OTKPLITOE 3aHATHE, MTPAKTHICCKOE 3aHATHE, IPe3EHTAIIUS, CEMUHAD).

Hnousuoyawivran (uabmonenne, orpaGoTKa HABBHIKOB pENIEHHSA NPAKTHUECKHMX

3a7iayq).

Jlexunonno-cemMuHapekas  dopMa npoBeeHHs YUeOHBIX 3aHATHH  IIO3BOINAET
PacUpHTE u YrIyOMTH 3HAHMS O XHMUYECKHX BEIIECTBAX, NPHMEHSEMBIX B OBITY,
CTPOMTENLCTRBE, MeJuuuHe H T.4. CeMuHapsl crnocoOCTBYIOT MOBBIMIEHHIO YPOBH
CAMOCTOATENBHOCTH — ofydarommxcs B YCBOGHHMHM MarepHanra W mpu  pabore ¢



JOTIONHUATENBHEIME UCTOYHHKAMM HH(opMaiuu. [IpakTideckue 3aHATHS CHOCOGCTBYIOT
(opMUpOBaHUIO CIIENMANBHEIX YMEHHH H HABBIKOB PAGOTH ¢ XMMHYECKHMH BEUIECTBAMH H
o6opynoparmenm. CosaHHe MPOEKTHRX paboT 110 OTATEHBIM TeMam ITporpaMMe! HO3BOTIAIOT
PasBUTh TBOPYECKHE CIIOCOOHOCTH, cHOPMHPOBATE Y 00YYAFOIIMXCA YMEHUS CAMOCTOSITETEHO
npuodperarh 3HAHMS,
Wurerpanus: nporpamma yriyGnser 3HaHHS 10 GHONOTHH, XHMHH, SKOIOTHH,
MEUIAHB, ICHXONOrHH. VITOTOM YCBOEHHSA IIPOrpaMMBI SIBISETCS 3AIATA MTPOEKTA.
Pexxum 3ausiTaii: 1 pas B Hememo mo 2 yaca.
Cpox peannzauun [porpammer.
Cpok peannsanuy mporpamMms - 1 roj. Ofiiee KoH4ecTBO y4eGHBIX 4aC0B,
32IIAHHPOBAHHLIX HA Bech MepHOA 0GyueHun: 72 4acos,
ILranupyemsbie pesyabTaThbl ocBoenusi Iiporpammel, O6paszoBaTeabHbIe
pe3syabTaThl:
ITocne 3asepmennst 06yuenus no [Tporpamme ofyuaronmecs 6yIyT 3HATH:
- COCTaB, CBOMCTBA, 00/1aCTH MpHUMeHeHUs Haubolee pacIpocTPaHEHHEIX
BEIIECTB M MaTepPHANIOB M YMETh NPHMEHATh MX 110 HasHadeHUI0, co0Ioas npaBuia
6esomacroro obpamnieHus ¢ HUMH;
- PONIb XHMHYECKHX DJICMCHTOB H HX COEIHHEHHH B JKH3HEIeATEIbHOCTH
Opranusma;
- B@KHEHIIME XHMHWYECKME TIPEBpAlleHHs, JIeKallie B  OCHOBE
MeTabonnu3Ma;
- HEKOTOPBIE HEOPraHMYECKHE M OPraHHYeCcKHE BELIECTBA, [IPUMEHAEMbIE B
MepuumHe. [ocne 3apepmenns o6ydenus no Iporpamme obyuaromuecst 6y 1yt yMeTs:
- COCTABJIATE CXEMbl OCHOBHBIX KDYTOBOPOTOB OHOTEHHEIX DIIEMEHTOB B
nprpo/ie, 00OCHOBEIBATE PONE KAKAOTO B COXPAaHEHHH MPHPOIHOIO pPaBHOBECHH,
AHAIIM3UPOBATH MPHIMHEL H TTOCIEICTBHS €r0 HapyIUeHHS;
- NPOBOAHTE XMMHYECKHH SKcnepuMeHT mo oOHApYKEHHI0 KATHOHOB M
AHHOHOB B PacTBOpPax;
-CO0M0aTh 1paBuia 6e301acHOCTH TIPH 00PAIIEHHH C IEKapPCTBEHHBIMH BEIECTBAMH
H Cpe/ICTBaMHU OBITOBOH XHMHH;
-COCTAB/IATL OTYET O MPOJENaHHOM IKCTTEPHMEHTE;
~IPUMEHATE BELIECTRA [0 HAa3HAYEHHIO;
-pellaTk 3a/1a4l PA3IUYHOH CTENEeHH CI0MKHOCTH: KaK THITOBBIE, TAK H KOMILIEKCHEIE;
-Pa3BUBaTh COOCTBEHHYIO HHHUIIMATHBRY H [103HABATENBHYI0 AKTHBHOCTD IPH PELICHHH
PasIHYHBIX BOIPOCOB M NPOGIIeM B XHMHH,
Hns MOHHTOPHHTA Pe3yIbTaTHBHOCTH 06pa3oBaTeILHOrO [poLecca 1o
IIporpamme «Xumus B OBITY» HCTIONB3YIOTCS CHEAYIONIME BHABI KOHTPOJIA:
* NpeiBapHTENbHBIH KOHTpOJL (IIpOBEpKa 3HAHWH yUamuxcd Ha
Ha4aTbHOM 3Tarne ocsoeHHs [IporpaMMer) — BXOAHOE TECTHPOBAHHE;
* TeKyIIHH KOHTpOmE (B Te4YeHHe BCEr0 CpOKa peaaM3aruu
ITporpamMmer);
* HTOTOBBIH KOHTPONbL (3aKMIOYHTENEHAd TPOBEpPKA 3HAHHIA,
YMEHHH, HABLIKOR 110
uToram peanusanuu IIporpammer).



YuebHbli (TeMaTH4eCKHIi) NJIaH

2. Copep:xanne IlporpaMmel

Ne | HaszaHWe pasgena | Koawwecrso yacos @opma aTrecTalHH/
Bceero | Teopus NpPaKTHKA KOHTpOJIst
Bropnble 3auaTH. 2 1 1
1 Heropus 4 2 2 Bxontoe
B3aHMOOTHOLIEHHHA TeCTHPOBaHHE
YEI0BEKa U PHPOIEL

2 CaoiicTsa BelmecTs 4 2 2 TecTHpOBaHUe/
oT4eT no
MPAKTHYECKOH
pabote

3 IMowemy u  xak| 4 2 2 TecTUPOBaHKE/

MpPOTEKAOT orger o
XUMHIECKHE OPaKTHHECKOH
peaKuu paborte

4 | Boga 4 2 2 TecTHpOBaHHe/
OT4eT o
MPAKTHYECKOH
pabore

5 Hucreie Bemectsa u 4 2 2 TecTUpOBaHue/

CMECH B JKH3HH oTyer o

uenoBeKa TPaKTHUECKO#
pabote

IToBapennas combu | 4 2 2 TecTHpOBaHue/

6 caxap oT4HeT mo
NPaKkTHYECKOH
paborte

7 Xumus s 4 2 2 TecTHpoRanue/
oT4eT no
MPaKTHYeCKOoi
pabote

8 Crtiaga 4 2 2 TECTHpOBaHUe/
oT4er no
TpaKTHYECKOH
pabote

0 Bymara 4 2 2 TeCTHpPOBaHHe/ OTYeT
[10 NpaKTHYeCKOH
pabote

10 [Xumus ul 4 2 2 TECTHPOBaHHe/ OTUET

CTPOUTENECTRO 0o NOpaKTHYecKOH
pabore




1T | Xumus u megununa | 4 2 2 TECTHPOBaHHEe/ OTHET
0  IpakTHYecKoH
pabote
12 | Xumus u tpascropr | 4 2 2 TECTHpPOBaHHE/ OTYET
M0  TIPaKTHYECKOMH
pabote
13 | Xumusd u gucrotae | 6 2 4 TECTHPOBaHHE/ OTHET
J0Me M0  MPaKTHYECKO#
pabore
14 | Xumma " 4 2 2 TECTHPOBaHHE/! OTHET
KOCMETHYECKHE Mo MpaKTHYecKoH
cpencTea pabore
15 | Xumus " 4 2 2 TECTHPOBaHUE/ OTHET
nnaseTa 3emJis 0  I[PaKTHYEeCKO#
pabote
16 | Hayusno- 8 3 5 3ammMTa npoexTa
HCCIIeIOBaTENbCKas
MpOoeKTHAs
LesITeTEHOCTD
72 34 38

Copgep:xkaHue NporpaMmMal

Beenenue

O6mue npasnia paboTel B XUMHYecKoi taboparopuy. TexHuka 6e30MacHOCTH IPH
pabore B xumudeckol naboparopuu. OKasaHue MepBO IOMOMM MPU HECUACTHBIX
ciydasx. Ilpasuna paGoTBl ¢ KHCIOTAMH, LIENOYAMH, JIETYUYAMH BElIECTBAMH,
HarpepaTenbubie npubopbl ¥ mpasuina paboThl ¢ HEMH. XHMHUYEcCKas HOCyJa OOLIEro
HazHaueHusd. MEITEe B CYIIKa XMMHYECKOH MMOCY IEL

Ponb xMMHH B JKM3HH 4e/OBEKa H PasBUTHH deloBedecTsa. O630p BanHeimmx
KJIacCoB COCAMHEHMH, HCIIONB3YEMBIX YE/lOBEKOM. XHMHSI - TBOPEHHE TIPHPOJEI U PYK
uenoBexa. XuMHs BOKPYT Hac. XUMHUECKHE BEIIECTBA B [IOBCEHEBHON JKH3HH YeIOBEKA.

Ilpakmuxa:

lIpuemur obpaujenus ¢ nazpesamensHyiMU NPUBOPAMU (CHUPMOBKA, NAUNMKA, 60OAHAS
bana) u xumuueckol nocyodotl 0bwezo HazHAYEHUA.

Cocmasnenue mabauy, ompa)cawwux KIACCUDUKAYUIO BEWeCME, UIZ0MOBNeHUe
IMUKEMOK HEOP2AHUYECKUX BEW(ECME, COCHIABNEHUE CNUCKA PeaKmiueos, HECOBMECHIILMbLY
On8 XpaneHus.

Mopysns 1. HeTopus B3auMOOTHOIIEHHH Je0BeKa U IIPUPOJILL

Hcrounnxu sHeprum (McuepriaeMele U HemcYepraeMble). « DKOTOTHUECKHH PIOK3aKy.
HeoOxomumocTs GepeikHOro OTHOIIEHHS K OKpYkaiouled cpene. Yenosex W npupoja B
AameKoM [pOMITOM: TPHCBauBaioliee Xo3aHcTro. JlpeBHue mopnu. BrousHume npupogHbix
YCIIOBH Ha pacceleHHe U 3aHATHA APEBHHX JIO/eH,

OcHOBHbIE 3aHATHA JAPEBHHX JHOAEH: COOHpATENbCTBO M oxota. [pucsauBatoliee
X034MCTBO. JIOKANBHBIA XapakTep BIHAHMSA [EATEIBHOCTH OPEeBHHX cobuparenedl
OXOTHHKOB Ha IIPHPOAY.




ITepexon wenoeexka K MpOM3BOAAIIEMY Xo3sictsy. Ilpoussojsiiee XO3siicTBO.
BosnukHOBeHHe 3eMIefeNds M CKOTOBOACTBA. BoaneiicTBre Ha NPHPOLY JpPEBHHX
3eMJIEJIENBIIEB U CKOTOBOJOB. CTHxuitHOoe npupogonone3oBanue. OmycreiHuBanue. ['ubens
[MBHIM3AHHA.

Ot xonecHus! 1o camonera. MisMeHeHne XapaKTepa IPAPOAOIIOIE30BaHHS B IIpoLiecce
PasBUTHS YeToBevecKoro obuiecTra

Yenosek u npupopa B HacrosmeM. [IpAiMoe 1 KOCBEHHOE BO3/[efCTBHE XO35iiCTBEHHOH
JAeATEIbHOCTH 4enoBeKa Ha mpupony. Murpomykuus. Heucuepnaemsle W HMcdepraeMbie
MCTOYHUKH  3Hepru, McTounMKM OHepruu (ucuyepnaemeble M HEHCUEpIIAEMBIE).
«Oxomoruueckuii proxsax». HeobxomumocTs GepeskHOro OTHOMIEHHS K OKpyIKaromeii cpese.
AnbTepHATHBHBIC HCTOYHHKM SHEprHH. [IpHITHBHEIE 37EKTPOCTAHIUHA. DHEPrud BeTpa.
leorepmansras 3Heprus. buosneprernxa.

Hpaknuueckue 3a0anus

Mooenupyem sempanoii deuzamens.

Cmpoum «po3y eempoey ceéoeii MecmHocmu.,

Ilpespaweriue pasuvix audos snepzuu dpye & dpyza.

Hazpesaem nO-pasHomy (nepedaua  mennosoii aHepeuu UINYHCHUEM,
MennonpoeooHOCMbI0, KOHBEKYUET).

Moxyuns 2. CroiicTBa BeIIecTB.

Xumudeckne W (H3MYEeCKHe CBOHCTBA BellecTB. UYWCThIE BellecTBA MW CMECH.
OcHOBHEBIE TIPHEMBI C TBEPABIMH, JKHIKHMH M ra3oo0pasHeiMu BemecTBamu. JlaGoparopHble
crmoco0kl I0TyYeHHs HeOpraHHYeCKHX BemiecTs, [Ipollecc pacTBopeHus BemiecTB. PacTBopE!
M WX IIPUTOTOBIIEHHE.

Hpaknwueckue 3adanun

Honyuenue yenexucnozo 2asa, kuciopoda 8 Aabopamopu.

Honyuenue cynvghama medu uz medu , cepebpa uz wumpama cepebpa u m.o

Monyne 3. TloueMy 1 Kak IPOTEKAIOT XHMHYECKHE PeaKIHA.

Muoroobpasne ¥  3aKOHOMEPHOCTH  MPOTEKAHWS  XHMHYECKHX  PeaKIu.
Knaccuduranys XHMHYECKHX peakuuii. 3aKoHOMEpHOCTH IPOTEKaHus XUMHYECKHX PeaKiui.
BremHEe npH3sHaKK NpOTEKaHMsS XHMHYECKMX Deakiuii, XAMHYecKHe ypaBHCHHs. 3aKoH
COXpaHEeHHS MacChl BELIEeCTBA. XHUMHYECKUE PeaKllMH B JKHBBIX OpraHu3Max.

Hpaknwueckue 3adanun

Cocmasnerue ypasneruil peaxijuii no yenoyke NPeepaueHu.

Onvimur «3mesi uz caxapnoti nydpely, «Bzaumodeiicmeue Memailog ¢ CONSHOU
Kuciomoiiy, «3mesn uz enoxonama kareyusy Ilposedenue kavecmeeHHbIX peakyuil,

Monyns 4. Bona.

Bona s macmrabe nnarerst. Kpyrosopor Boael. I[Ipuponsas Boia v e€ pecHoit BOIB
Ha muanere. [lpecrnad Boja u ee samacel, Jxonormdeckne npobiemer yncroii Bojasl. Boja B
opranu3smMe 4enoseka. Bona B Meauiuae U (papmakonorud. AHOMaNHH (PU3HYECKHX CBOACTE.
Pactropsrontas crioco6HoCTE BogsL. [Tpo6ieMel MUTEEBOMH BOAEL.

IpakTuka:

Ananuz 6006l U3 NPUPOOHBLX UCMOYHUKOS.

Pacmeopsioujee deticmsue 800w,

Ouucmra 600bl.

Onpedenenue scecmrxocmu 6006l U ee yempaneHue.

Mhuozo au 00wt 6 osowax u gppyxmax?



Momyns 5. Uncrble BelIecTBa 1 CMECH B H3HH UeloBeKa

Hucreie pemecTsa Juctunnupopantas sojaa, Kucnopoa. Cepebpo, Bojopon, Ceunern
u jip. Mctunneie pactoprl. CMecu Mopcekas Boga. ['panut. Ctank. PacTop xiopria HaTprs
i uebeknnid. Yyryn. Bosayx. bazanst. CTexno. DMynbcus «Macio B Boge». PasHoergHOCTH
CMeceH, 001acTH HMX HMCMOJB30BAHHMA B MOBCEJHEBHOH JKM3HH dYeloBeKa. |'OMOTeHHBIE H
rereporenssle cMeck. CMecu B hapmakonoruu. [Ipumeps: RuAKHX, TEEPABIX H ra3006pazHBIX
cmeceil. OnHOpOHBlE M HEOJHOPOAHBIE cMecH B OuiTy. CrolicTBa cMeceif. Pasmenerue
cMecei.

Brienenne pelecTR 43 HeOAHOPOIHON cMecH, 0OpAa3OBaHHOH pACTBOPHMBIMH H
HEPACTBOPHMBIMH B BOAe BellecTBamu. OtcTamBaHMe: BEIeleHHe BEIIECTB M3
HEOJTHOpPONHOH cMmecH, 0OpasoBaHHOH HepacTBOPMMBIMH B BOJI€ BEIIECTBAMH C PA3IHYHOM
IUIOTHOCTBIO. B memuTensHo# Boponke. JucTHIUIALASA, BEIIAPABAHKE, IEHTPHDYTHPOBAHHUE,
Xpomarorpadus, KpUCTAUIH3alMs H BO3TOHKA. IIeperoHka WM JUCTHILIANMS - CIOCO6
pasjiesieHns, OCHOBAHHBIH Ha Pa3sTHINH B TEMIIEpaTypax KUIIEHHs APYT B APyre KOMIIOHEHTOER.

[puem pasnenenus oAHOPOIHBIX CMeceil IIyTeM HCTIAPEHMS JETYYMX KHAKOCTel ¢
nocnezyroueii KoHaeHcanued ux napos. llpumep: momydeHHWe MUCTHINIMPOBAHHOH BOJIBL
Pemienue 3ana4 Ha HAXOKAEHNE MAcCOBOH H 06BEMHOI ONTH KOMITOHEHTAa CMECH.

Hpaxnwka

Hszomoenenue npocmeiiuux unvimpos us nodpyumvix cpedcms. Pazdenenue
HEoOHOPOOHbBIX cMecel.

Ouucmea MedHo20 Kynopoca om HepacmeopuMblx U pacmeopuMplx npumecetl.

Monyns 6. IToBaperrast colb u caxap

Posb moBapeHHoO# com B o6MeHe BellecTs YeloBeKa i iKUBOTHBIX. ConeBoii Oananc
B opraHusmMe venoBeka. IIprMeHeHHe XnopHaa HATPHA B XO3AHCTBEHHOL [1eATEIBHOCTH
yenosexa. Korna cons - A1, 3noynorpebienye consio. Mcmonb3oBanue XI0puia HaTpus B
XMMHYECKOH TpOMBINIIeHHOCTH. Mcnons3oBanne XJIopuja HATPUS B [HINE, MEIHIIHE.
IIpoussozncTso nmoBapenHoi comu. Caxap u ero cpoiictsa. ITonesHble W BpedHbIE YEPTHI
caxapa. HeoGbI4HOe TpHMeHeHHE caxapa.

Ipaknwka.

Csoiicmsa pacmeopos noeapennoll conu
Fopum nu caxap?

Tpubomomurnecyenyua

Moayns 7. XuMAS DHITH

M3 uero cocrour nwma. XuMudeckuil cOCTaB NpOXYKTOB nuranus. OCHOBHEE
KOMIIOHEHTEl NHIIH: JKHPBI, OENKH, YTIeBOJABl, BHTAMHHEL, COJNH. XUMHA TPOIYKTOB
PacTUTENEHOTO H JKHBOTHOTO IMPOMCXONJAEHHA. @usmonorms nuuiepapenus. [Ipomykrsr
BBICTPOro NPHIOTOBNEHHS B 0COOSHHOCTH UX [pou3eoacTea. [Iponeccsl, IPOHCXOAAIIHE IpH
BapKe, TYNIEHHH W JKapeHHH MHIIH. Kak cienarh ey He TOTBKO BKYCHO#, HO W TONE3HOH?
J106aBKH B NPOAYKTE THTAHKA.

XuMHYECKHE peaKlM{ BHYTPH Hac. XUMHYECKHE NPOLIECCHI, NPOHCXOAALIAE [IPH
XpaHeHHH H nepepaboTke cembeKOX03AHCTBEHHOr0 Chlphs. KOHCEPBAHTHI M aHTHOKHCIIHTEIH,
HX POIb.

CrnocoOb! XMMHHECKOTO aHANM3a COCTABA BELIECTE B IPOAYKTax muTanusd. Cogepiaxanue
BHTAMWHOB M MHHEDAITBHEIX BEHIECTR B MTHITIEREIX TpOOyKETax.



Hpaknwika

Onpedenenue kavecmsa meda. Ilposepka meda Ha Haluyue Kpaxmaia, Mmend,

caxapossl.

Onpedenenue eéumamunos A, C, E 6 pacmumensrom macie.

Onpedenenite Humpamos 8 NpOOYKMa.

Ananuz npoxaadumenbHuIX HANUMKOE.

Onpedenenue Kogheuna 8 Hanumrkax

Onpedenenue codepacanus HCUpo8 6 ceMeHax pacmenu,

Kavecmeennvie peaxyuu na npucymemeue y2neeodos.

Xumuueckue onvimer ¢ HCe@aAMeNbHOU PEIUHKOLL.

Onpedenene codepicanis no6apeHHoll CoN 6 NPOOYKIMAX NUMAanus (MAcio, cuipsl,
conénvie meopooicHvle uzdenus). Momyns 8. CriHUKH

IMupodoper. Mcropus n3obpererns crimuex. Crmuxu [llancens u Yoxepa. Crimuku
Copua. Crimuxu Mpunu. Il1senckue comuxn Jlynncrpema, Kpacusiit u 6exsiit docdop.
OKMCITUTENBHO - BOCCTAHOBHTEIBHBIE IPOIIECCHI, IPOTEKAIONIHE TIPH 3KATAHHH CITHUKH.
OcHOBHBIE BH/IBI COBPEMEHHBIX CHKYeK. [lepeBsHHBIE (M3TOTOBIEHHBIE M3 MATKHX MOPOJ

nepena
- OCHMHBI, JHIIBI, TOTIONH, aMEpHKaHCKOH Oelofl COCHBI M T. I1.), KAPTOHHBLIE U BOCKOBLIE
(napaUHOBBIG - W3TOTOBIEHHEIE W3 XIOMYaTOOYMAXKHOTO JKTYTa, MPONHTAHHOTO

napapusom). Ilo meromy sakuramms - TEpoUHBIE (3WKUralOlHecs IPH TPEHHH O
CIENHATBHYIO TIOBEPXHOCTE TEPKY) U DecT8pounble (3AKHIAIOIIMECs [IPH TPeHHH o Jo6yio
HIOBEPXHOCTE).

Comueunoe npou3soacteo B Poccun, CTpoeHHe, COCTAB U H3TOTOBICHHE CIIMYEK.

Crenuanbaele cnuukd. 1IITOpMOBEIE (OXOTHHYBH) - TOPALIME HA BETPY, B CHIPOCTH H
oz moxaéM. Tepmudeckue - pasBUBaiOIMe IPU FOPEHHH 00Jiee BBHICOKYIO TEMIIEPATYpy U
JaioUIEe IpH CrOpaHHd ToJIoBKH Gonblee kKomudecTso Tera. CHrHANBHEE - NAIONIHe TpH
ropeHun nperHoe miuama. Pororpaduueckde - [alOllHe MTHOBEHHYIO APKYIO BCIBILIKY,
ucnonb3yemyro npu Qororpadupopannn. CurapHsie - CIIHYKH YBEJIHYEHHOTO pasMepa st
Bonee TPONOMKUTENLHOrO TOPEHHS TPH PACKYPHUBAHMHM cHrapbl. TpyGouHbie- CIHYKH
YBEIMYCHHOrO pasmepa s Gonee MpORODKUTENBHOTO TOPEHHA NPH PacKypHBaHHH
KyputeasHO# TpyOKu. Ka 1




ITpousBozcTeo Gymaru: npurortosnenne GyMaxHOil Maccsl (pasMoT W CMelleHHe
KOMIIOHEHTOB, NPOKJIEHKa, HAlONHeHHe M OKpacka OyMaxHOi Macchl); BeIpaboTKa
OymaxHoit Macckl Ha GymarozenarensHol Mamuae (pasbapierye BOJOH H OYHCTKA MACChI
OT 3arpA3HEeHHH, OTIMB, [PECCOBAHWE W CYIIKA, a TAKKE [EpBHYHAS OT/EIKA);
OKOH4YATe/IbHas OTAENKA (KanaHIMpOBaHKE, Pe3Ka); COPTHPOBKA H YIIAKOBKA.

Hparxnwra.

Hsyuenue ceoticme pasnuunsix eudos Gymazis.

Honyuenue bymazis.

Mopyne 10. XuMHs 1 CTPOUTENBCTBO

Crpourensneie pactBopsl. Ussects. Men. TTecok. Beron. Ilement. Uctopus crexia.
Kupnuau, ®apdop m dasue. JIpeBecMHa - YHUKAILHBIA CTPOMTENBHEBIA MaTepmar.
Jlakokpacounste Marepuansr. CBoiicTBa 0nud)bl, MaCAIHBIX KPacok, aMaleil, pacTBopureiei.
onstre 06 sxonorndecku 4MCThIX Marepuanax. Kepamuueckas nena. 3uaaput. Kamsimr.
Conomur. T'pyrobnoku. CHIMKATE METANIOB M BSUKYIIHE MaTepHanhl. Kopposms
CTPOMUTETBHBIX MaTepHanoB. [TonuMeps! B CTPOHTENBCTRE.

XUMHWYECKHE CBOUCTBA CTPOMTENBHEIX MATEPHAIIOR

XuMmuveckas CTORKOCTE - 3TO CBOHCTBO TIOKA3bIBACT, HACKOILKO MaTepHall yCTOHIHB
K BO3JEHCTBUIO IPYTHX BEIIECTB: KHCIIOT, IeIouel, coneii 1 rasos.

Kopposuonnas ycToHIHBOCTE - CBOACTBO MaTepHala IIPOTHBOCTOATH BO3JAEHCTBHAM
OKpyKarome# cpejpl. Yate Bcero 310 0THOCUTES K CIOCOOHOCTH HE TIPOIYCKATh BIATY.

PacTBOpUMOCTS - CBOMCTBO, IPH KOTOPOM MATEPHAI HMEET CIOCOOHOCTH PACTBOPSATHCS
B PasIM4HBIX KHIKOCTIX.

AJresus - cBOHCTBO, KOTOPO@ XapaKTEePH3yeT CIIOCOGHOCTE COENUHATHCS C APYTHMHE
MarepHanaMHi U MOBEPXHOCTAMH.,

Kpurcrannuzanns - xapakTepucTHKA, IIpH KOTOPOi MaTepHAl MOKET B COCTOAHKH Mapa,
pacTBOpa KIH paciuiaBa 00pa3oBEIBATE KPHCTAIIEL

Bune! sarpsisHeHuit (IsUIeBEIe, paIMalMOHHbIE, OHOIOTHYECKHE, ITYMOBHIE),
3HAYEHHE JKUBBIX OPTaHU3MOB B JloMax U KkBapTupax. lpaknuka

Onpedenenue omHocumenbHOU 3aNbLIEHHOCTU 6030YXA 8 NOMEUJEHLL.

Pewenue 3adau ¢ sxonozuyecrum codepaicanuem. Momyin

11. Xumua 1 MeIHIHHA

Hlepevie wiazu xumuu 6 meduyune, IloHsTHe 0 (HAPMAKONOTHH, HATPOXHMHEH,
XuMHOTepanuu. ITapanense - OCHOBOMONOKHAK MeIUIUHCKOH xumun. Knasauii Iaren -
dapmaxomor. I1. Dpiux - OCHOBONONOKHUK XHMuOTepanmiH. [Ipodeccun: xumuk, OHOXHMHUK,
dapmanerr, mabopant. JlekapcrseHHble BemecTBa. KiaccH(uKaluu NeKapcTBEHHBIX
BEIECTB: (papMaKonoruueckas, xummgeckad. Colphé I MOMyUeHHs HEOPraHMYECKHX,
OpraHUYecKUX JTEKapCTBEHHBIX BemecTB. MOpMEI TeKapcTBEHHEIX [Ipenaparos: TadlieTkH,
Ipaxce, CBEYH, HMYILCHH, CYCTIeH3WH, HACTOUKH 1 ap.

Hpaknuwika

OsnaxoMmienue ¢ hopmamu IexapcmeerHbix Rpenapanos.

3naromcmeo ¢ obpazyamu 1ekapcmeennbix cpedcme U ONbImsl ¢ HUMIL.

Sxexypeusn 6 mednynrm.

Camble npocmole U3 neKapcme

IMepmanranar xamus. Wcrtopus otkpritns. ®usuueckue croticrra. OkucTHTENLHLIE
cBoifcTea. [IpuMeHeHHe pacTBOPOB IEPMAaHTaHAaTa Kalius B OLITY, B Meaumuue. IlpaBuna



XpaHeuus. Mepbl nepsolf momoum npu OTpaBIeHUH KOHLEHTPHPOBAHHBIM PaCTEOPOM
liepmManranara kamus. [lepokcua Bofoposa, HCTOpHS OTKPEITHS. Iepruapons. @usnyeckue,
XuMuteckue  cpocTsa. IlpumeHenMe B MeIMUMHE: KpPOBOOCTAHABIMBAIONIEE W
AesuHQUIMpYIomee cpeactBo. Moa: MCTOpHS OTKpHITHS, CTpOGHHe, ¢dm3uyeckue u
XHMHYECKHE CBOMCTBA, IPUMEHEHHE.,

bopuas xucnora, GopHbIA cUpT, aHTHCENTHYECKAs AKTHBHOCTH. BH3MOIOrHYCCKIH
pacTBop.

JIsmuce. Hamateipusiii cnapr. Iekcarnapar X10pHia Kambms. Tentarujpar cyisgara
OHHKA.

AKTHBHPOBAHHBIHA yTOJIb.

Hpaxknwixa

IIpuzomosnenue pacmeopa xnopuda kaneyus ¢ 3adannoii Maccosoii donei.

«Kuokuil xameneony. Pasnoosicerue nepoxcuda eodopoda. H202 - oxucnumenv,
eoccmanosumens. Pacmeopenue uoda 8 eode, & cnupme. Pacnosnasanue uodudos.
Obecyseuusanue pacmeopa nepmanzanama kanus AKMUBUPOBAHHBIM YeTEM.

Aodosumvie seyecmen

Anbl. Knaccuukanns AI0BHTHIX BEIIECTB. YTapHEIA ras: TIPH3HAKH OTpaBIeHHs,
Oxasanue mepsoi momom. Pryrs. Tokcuunocts mapos prytd. Conu PTYTH: KOJIOMEIh,
Cynema, TipuMeHenHe B MeauuuHe. Memubsak. Cpunen. Coegunennus xpoma. ToKcHYHOCT
OpTaHH4ecKuX pactBoputelnei. IIpaBuna xpaHenus 5108 B GRITy. Mepbl IIepBO# OMOMIH [Py
OTPaBIEHUH.

XUMHS H METHITAHA.

Buozennsie 3nemenmot u ux coedunenun

OBt 0630p Guonoruteckolt poi sneMeHTOB-0pranorenos Yriepos. Bogopox.
Kucnopon. Asor. Cepa. ®ochop.

Buonornueckas poib HEKOTOPEIX HEMETAINOB, He OTHOCAIIXCS K OpraHoresaM ®Top.
Xnop. Bpom. Moa. Kpemnnit. Certen,

Bronorneckn saxkable Heoprannyeckue coequHenus nemetanios. Kuciopon. Osom.
Bona. Munepansusie Bogst. Ilepokena Bomopona. @epMeHTaTHBHbIE CPEICTBA 3alUTEI
oprarusma. Cepoosiopost. AMmuak. L{ukn MouerHo06pasoBanis. MOHOOKCHI| 430T4.

Hurpare, nutputel. Vrnexmenwii ras. Morookeus yrmepoga. Bydeprbie
cuctembl opranusma. I'mapoxapGonarnas GydepHas cucrema. ®ocdarnas Gydepras
cucrema. Mexanusm OydepHoro nelictBus cucTeMBl. B3aMMOCBS3h KpPYTOBOPOTOB
GMOreHHBIX 3JIEMEHTOB.

buoneopzanuyeckan xumus u meduyuna

Heoprarmaeckyio GHOXMMHIO MOXHO PaccMaTpHBaTh KaK TIPHIOXKEHHE IPHHIIIOB
KOOpAHHAIMOHHON XMMHU META/IOB K GHonorndeckuM npodiemam. MeTamisl B OpraHusMe
qeNoBeKa

Buonoruyeckas posik «MeTaIoB KH3HIY

OBmuii 0630p pomn s-merammos. Harpwit. Kamuii. Marami. Kansuuit, [Jlannse
METAJTBl PACCMATPHBAIOTCS COTJIACHO TI/IAHA:

8 Conepixanue B 3eMHO# Kope. BaxHelinme NPAPOIHBIE COMHHEHHS.
2. Copepxanune ® (OPMBI CYIIECTBOBAHHS B IKHBBIX OpraHu3Max.

Bronoruueckas poib.

3. IlpumeHeHHe MeTalIa H €TO COBTUHEHMI B MEIHIIMHE.



4.  ToKcHYHOCTH METa/ia M €T0 COe/IMHEHHIA. )
O6uwit 0630p pomu d-meramos. JKeneso. Mapranen. Kobanst. Mes. Lumk.
Monubaen. JlanHble MeTamisl pacCMaTpUBAIOTCA COMMACHO
mnana: 1 Comepikanue B 3eMHOil Kope.

2 BaxreHmue NpHPOHEIE COEIMHEHHS.

L8]

Copepikatne 1 (hOPMBI CYIIECTBOBAHHs B XHUBBIX OpraHusmax. Bmomormueckas
POITE.

4 TIpumeHeHHE METaIIa H €70 COSIHHEHNH B METHIHHE.

DH3HOIOIMYECKAsd M NATONOTHYECKAs! POJb HEKOTOPHIX HJEMEHTOB B OpPTaHM3Me. S-

Onementsr. d-Dnementer. KoMiuiekcreie (KOOpAMHAIMOHHEIE) COSMHEHHS PA3THIHBIX

3JIEMEHTOB B OpraHu3Me. DieMeHThl, Goie3HH, NeKapcTBa. BHONOrHuecK: aKTHBHbLIE

MOIIEKYJIBL,

Boga. Amunokucnorel, AckopOuHOBas kucmora. OpTroMoneKymsipHas MeTHITHHA.
Buonoruyecku axruBHBIE ONMromepsl BHONOrMueckas poNb HEKOTOPHIX MeTalloB, He
OTHOCALIMXCA K «MeTalnamM Ku3am». Amomunnii, Cepebpo. Bapuii. Pryte. Carnell.

Hpaxnuika.

Temamuueckan suxmopuna «Xuwmus u meduyunay.

Dusuyeckan XUMUA U MeOuyuna

Du3nONOr - 370 YUINKOXHMHUK, HMEIOIIHH €TI0 C ABNEHUSIMH XKUBOIO OPraHU3MA.
WM. CeyenoB JKuBrie OpraHM3MBI MOIYT CYIIECTBOBaTh IHINEL Ouaronaps X
3aMevaTeNbHON ClIOCOOHOCTH KMHETHIECKH KOHTPOIUPOBATE XHMHYECKHE PEaKIIUN U TEM
CaMBIM TMOJIABJIATE CTPEMIICHHE K JOCTHIKCHHIO TEPMOAMHAMHYECKUX paBHoBecui. M.B.
Bepesun Xumudeckad TepMOAMHAMHKA M JKMBBIE OpraHH3MBl TepMOJMHAMHKA H
OpTaHHU3MEL

Xumuueckad 1 OHOXMMHYECKash KHHETHKA W Karaius. MepmenTsl - GHONTOrHYIecKHe
Karanu3aropbl. 3Ha4eHHe PacTBOPOB I OMOIOTHH H METHI[HHEL

Kucnorno-menounoe pasHoBecme u  OydepHele CHCTEMBl  OpraHu3Ma.

AmuHokucnoTHEe 6y(epHEle cucTeMsl. benkoBke 6ydepHble cHCTEMBL.

WsMenenne KHCTOTHO-IIENOYHOIO PABHOBECHS TIPH PAsIHYHEIX 3a60TeBaHHAX.

Meduyunckue mamepuanst

Heopranmgeckue MemMuMHCKHE MaTepuaisl, MeTamnel. YriepolIHble MaTepHAIEL
Mexanusmel B3auMOACHCTBHA MEIHIMHCKMX MATEPHATOB ¢ OUOJOrMYECKMMH CHCTEMAMH.
BsaumonelcTBIA: MaTepHan - KpOBb, MaTephal - TKaHb, MaTepuan - KJIeTKa, MaTepHan -
OHOMOMUMEDHL.

HckyccTBenHBIE  opraHbl.  Anmaparsl  «HCKYCCTBEHHOE  CEpJle-JIErkoey,

HHCKYCCTBEHHAA I10YKA. HCK}/CCTBE:HHOE CEpane YEeNoBCKa ¢ ABTOHOMHLBIM HCTOYHHKOM
NHTaHU.

Bonpocs! k ceMuHapam:

1. Moa: wcTOpHA OTKPHITHA, CTpOGHHME, (M3MYECKHE M XHMHYECKHE
CBOMCTBA, IPUMEHEHHE,

2. bopnas kucnota, GOpPHBIH CIHPT, AHTHCENTHYECKAS AKTHBHOCTD.

3. ®usuonormueckuii pacrsop. JIsmuc. Hamarsipuerii crupr.

4.  @ypauunus. AKTHBHPOBaHHEIH yromb. [ OpYMYHMKH, ITacTepH. WX
MIPUMEHEHHE, CBOHCTRA, CIIOCODLI XpaHEHHUS.



Acnypun. [Ipumencnne, hapmakonornueckoe aelicrsue Ha opraHusm.
AnTrbroTHKH, K1accuduiamas. JucbaxTpuos.
ApomarHyeckyue Macia i UX JIeHCTBAE Ha OPTraHu3M. ApoMaTepanus.

0. Gy A

AcnupuH, QU3HYeCKHe CBOHCTBA, MCTOPHA TTONTYYEHHS,

9. AHTHOMOTHKHM, HCTOPHA OTKPBITHS.

10.  Knaccuiukaius sIoBUTEIX BEIECTB.

11.  Vrapueii ras: npusnaku orpasienus. OxasaHue MepBoii TOMOIIH.

12, Pryrs. Tokcmunocts mapoB pryrtd. Coms pTYTH: KalOMelb, Cylema,
npuMeHeHue B Meunuie. Mepmbgk. Ceuxen. CoequHeHHS XpoMa.

Hpaxmuxa

Hecnedosanue nexapemeennoix npenapamos.

Henosas uzpa «Cnacume bonvrozoy. [denogas uzpa conposoxcdaemes nposedeHuem
KAYecmeeHHo20 aHanuza pacmeopa KOHKPEMHO20 Gelyfecmed XuUMUYECKUMU M{?J?IO()QJM?.L
(Bewjecmea: muocynsgpam wampus, noeoxauw, iakmam kambyus, D-zmiokosa, meoHwiii
Kynopoc, 6pomud kanus, cynegham maznus).

Hccneoosanue moxcuunocmu 6eimoswix eeujecms, Ocmoposicho, nuuyessie 0obaski!
Hx deticmeue na opzanusm.

Pewenue 3a0ay no obujeti xumuu ¢ MeouKo-610N02ULECKOTl HANPABNIEHHOCbIO.

Konxype (konuvecmeennvity) wucna pewiennovix 3a0a4. Cocmasnenue c6opHukos 3aday
yuawuxca no meme (¢ pewenuamu). Cocmaenenue mMeopYecKux pacuemmvix zadai no
PAZAUYHBIM IMEMAM.

JlexapcTBeHHBIE MpemapaThl, KX BHAB W HasHadewue. Kaijoe Jekapcrso -
XAMHYECKHH PeaKTus.

Muororpanneiii #on. IToweMy Hox Hamo Aep¥arh B IUIOTHO 3aKyTOPEHHO¥
CKIIMHKe. «3enéuka» MaM pacTRop OpunmmanTtoBoro 3enénoro. HeoGmunmie cBoiicTra
0ObIIHOI 3enEHKH.

AKTHBHPOBaHHEBIA YOIk,

Jlexapcrsa ot mpoctyabl. Butamurs: CaMojiensHbe mexapceTsa.

ACIIVIDMH MM AIETHICATUIMIOBAS KUCIOTA M ero cBoiicTpa. YTo moesHee: acoupuH
HIIH ynicapuH, Hypoden unn ubynpodgen?

Ilepexuce ronopona u ruznponeput. CBoHCTBa IIepeKHCH BOJIOPOIA.

ITepmanranar Kanus, MapraHLOBOKHCIBIH KamWif, OH K€ - «MAPraHIlOBKa».
HeoOvraubie  cpolicrBa mapranuosku, Kakylo ONacHOCTE MOKET —HpPeACTABISTE
MapraHIloBKa.

Hyxma mu B nomainHeii anteuke 6opHas KuCI0TA,

Crapgle eKapeTsa, Kak ¢ HUMU MOCTYIIHTE.

Bormpockl kK ceMHEHapaM:

1. Ilepmanranar Kauud., Hcropus OTKpBITHA.  DHU3MYECKUE

cBoiicta. OucIuTeNLHbIE cBOHCTRA. [IpaBuia XpaHeHHs TepPMAHATAHATA KA/IMS.

2. Ilpumenenue pacTBOpa epMaHraHara Kanus B OLITY, B MenmIHEe. Mephl nepBoii
IIOMOIIY IIPY OTPABJIEHUH KOHNEHTPHPOBAHHBEIM PACTBOPOM MEPMAHTAHATA KAIHS.

3. Pactsop 6pumantoBoro senesoro. [lepokcua BoAOpPOIa, HCTOPHA OTKPEITHA.
Mepruapons, Gusudeckue, xuMuyeckne crolicrpa. [IpuMeHeHie B MeIHIHHEE:
KpPOBOOCTAHABNHBAIOLIEE H Ae3HHGUINPYIOIIEE CPEeaCTRO.



IHpaxmuxa,

Honyuenue uooogopma.

Heticmeue xucaom na 6punnuanmosuiii zenenviil,

Llenounoe pacujennenue nesomuyemuna.

Kauwecmsennaa peaxyus na nepoxcud 6odopoda.

Onpedenenue sumamunos & npenapamax NOAUSUMAMUHOS.

Momys 12. Xumus u Tparcnopt

Marepualibl, KOTOpble HCIIONIB3YIOTCS /1Sl M3FOTOBICHHS ABTOMODHIEL. 3anparoynble
KUJKOCTH (TOMIHBO, Macna, CMaskKH, OXJIAKIAMOIIHE KHIKOCTH | T. IL.); Pe3WHBI - IMHHLI K
PE3UHOTEXHWYECKHE H3[CNHA; TNACTMACCH]; OTAEIOYHOIEKOPATHBHBIE MaTepuaisl (0OHBKa,
JIAKH H KPACKH, aHTHKOPPO3HOHHEIE TOKPBITHS U T. I.); KJIeH, TePMETHKH. DIEKTPOIHT - 3T0
HT0- TO 3HAKOMOE. BeHsHH, KePOCHH H JpyrHe XMMIYeCKHE POLECCH, MPOMCXOMIIIIIE TIPH
SKCIUTyaTaluy aBTOMOOHIA. DKOJIOTHS H aBTOMOOHIIB,

lpaxmuxa: 1. Bensun u xepocun xax

pacreopumen.

OMBITEL 0 03HAKOMJIGHHIO C PACTROPSIOMIMM AeHCTBHEM HedTenpoayKTOB, KaK M
LpEeNbLAYIHH, ILI0X0 BUIHEL € IEMOHCTPALIHOHHOIO CTO/1a, TTIOITOMY HX JIyHIlIe BCero CTABHTH
B KauecTse n1abopaTopHoii paboTEl.

a) B ipoOupKyu ¢ GEH3UHOM, KEPOCHHOM M BOIOHN HaNHBAIOT 1o 0,5 M PACTHTENLHOTO
Macna W B3banTeBaroT. Macio pacTBOpseTcs B yrieBomoponaX. OTMeuaioT IyHIILyEO
pacTBOPHMOCTE B DeH3MHeE.

6) B HeGonbume cTakaHIWKH WM (GaphopoBble HANIKA C TEMH JKe KUAKOCTAMH
MOMEIIAIOT KyCOYKH TKaHK C IATHAMH JKHPa | NIEPEMENIHBAIOT UX CTeK/ISHHON MAnouKoi 2-3
muH. [locie BbICHIXAHMA TKAHW, NOMEIIEHHBIE B GEH3MH H KEPOCHH, OKA3BIBAIOTCH
OYHIIEHHBIMH OT JKHpA.

2. Iopenue gvicuux yznesodopodos.

a) CMa4yuBaiOT MONOCKH (PUIBTPOBANBHON Gymaru B GeH3MHE, KepOCHHE, Ma3yTe H
TIO/DKUTAIOT MX. BellecTBa ropsr cpeTsmIMMes IUIaMeHeM. Bhicuiue yrieBogopoisl mpH
FOpeHHH 00pasyroT KOMOTb.

6) Ha xenesnble nnactaakd WM Gapdopopbie KPEIIKH HATHBAIOT MO HECKONBKY
Karesk OeH3nHa, KepOCHHA B CMa30qHOr0 MAc/ia MM Masyra U mojukuraror. Habmozaor o
e spreHuwe. OOpamaroT BHHMaHHE HA JIETKYI0 BOCIUIAMEHSEMOCTE OCH3WHA M Ha
CPaBHHTEIFHO TPYHYIO 3ar0paeMoCTh MasyTa,

B) B JKelesHylo MM (apopoBYIO IOKEUKY NOMEmAKT HeGOMBIION Kycodek

napatuHa
M HArpeBaloT €ro B InaMeHH ropesku. Ilapaduu mnaButcsa, a sateM TopuT, o0pasys

KONoTh. 3. Outicmya 6ensuna u kepocuna.

Bensun n kepocun mocrie 3aBOACKOH IIEPErOHKH COMEPMAT IPHMECH HA(TEHOBBIX
KHCIOT ¥ JApYrHX BELIECTB, OCHONKHAIOIIMX HX NpHMeHeHHe. HeouumieHHEBIH KepocHH,
HaNPUMED, TIOXO0 IOAHUMAETCS IO (PUTHIIIO JaMIIEL, c1abo TOPHAT U BBICTPO obpasyer Harap.
Heouwuinennbie Npo/tyKThi MOXKHO y3HATH [0 TPA3HOMY BHLY U Mol [IPO3PAYHOCTH.

Ouncrky  mpomsBozsT — 00bIuHO,  06pabarbiBas HeTENpOAYKTEI €  TIepBa
KOHUEHTPHPOBAHHOH KHCIOTOM, 4 3aTeM IIeJI0YbIo.

HamuBaror B GONbLIyIO AENHUTENbHYIO BOPOHKY 15-20 MJI HEOUYHIIEHHOTO KepocHHa W
MPUOABIAIOT 2-3 MIT KOHIIEHTPHPOBAHHOH CEpHOH KICTOTHL. BopoHKy 3aKpeIBAIOT NPOOKOH K



CMeCh BCTpAXUBatOT oxo10 10 mun. ITpu aroM BOPOHKY Aepikar mpoGKoil BHU3 M Bpems OT
BPEMEHH OTKPBIBAFOT KPaH, YTOOBI BEITYCTHTH BBEPX I1apHI JIETYYHX BemecTs. Iloce 3Toro
CMECH [al0T PacClOMTECS, Ha 4TO Takke norpedyerca muuyT 10 wud gaxe Gonsine, u
MEJIIEHHO CITyCKAIOT HUKHHM CIO} KMCIOro ryapoHa.

Ocrapimmiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOMOGHEIM JKe CIOcOGOM BOOH B
Tedenue 1-2 mMuH. Bojupii ol CIycKalOT, a KEPOCHH MPOMBIBAIOT 5— 10-TIPOIMEHTHBIM
pactopoM wienodn. Ilocie ciMBaHMA ILIENTOYHOTO CJOS OTMBIBAIOT OT KEPOCHHA BOJOM
ocrarku wienodd (npoba denondranennom).

Y6exuarores B TOM, UTO OYHINEHHBIH KEPOCHH OKashiBaeTcs Gojee MpO3padHbIM,
Iy4Ine TOPUT U HMEeT [pYToii 3amax.

Ha muctkm ¢unpTpoBansHON OyMard MOMEMA0T KAIUIH MCXOMHOTO W OYHINEHHOTO
KepocnHa. OYHINEHHBIH KEPOCHH HCTApseTCs MOMHOCTBIO0, HEOUMIIEHHBIH OCTABISIET OCHe
cebs mATHO npuMecei.

Mogyns 13. XuMAs u umctoTa B JOMe

Mgina. Coctas, CTpoOEHHE, MOTy4eHHE.

CunTeTHYECKHE MOKOIIHE CPEICTBA H IOBEPXHOCTHO - AKTHBHLIE BELIIECTRA.

Ocropuele  kommoreHTs CMC: mOBEpXHOCTHO-aKTHBHBIE BemectBa (ITAB);
BCTIOMOTaTeNbHBIE BELIECTRA: IEN0YHbIE COMM -~ KapOOHAT U CHIIMKAT HATPHS, HEHTPAILHbIE
comt - cymbtar u (ochar HaTpus; KapOOKCHMETUIILEIITION03a, TTOTMBHHUIHPPOIHIOH,
XMMHYecKHe oTOenmBareny (NMEpconu); XMMHYeCKHe oTOemuBaTely (MEpeKHch BOIOPOAA);
(usuueckne  (onTHueckwe) —oTOenMBaTEM -  (IYOpECHMPYIOIIME  COSIMHEHHS;
afcopOUMOHHbIE KpacuTend (yIbTpaMapWH, WHIOATO, CHHTETHYECKHE OpraHuvYecKue
MUTMEHTHI); 6u0106aBKH - PepMeHTS! (JTHmassL, TPOTeassl U JIp.); OTAYIIKH; AHTHCTATHKH.

CpejictBa GEITOBOM XHMHM - XMMWYECKUE CPE/ICTBA MO YXOIy 3a COOCTBEHHOCTHIO:
ONEKNIOH, mOMelleHHaMH, aBToMoOmwiamu. K cpencrBam  GBITOBOM XHUMHHM  OTHOCST
Ae3uH(GUIUpPYIONIHE CPEeACTBA, PENeIeHTl W mp. cpencTa. CpercTBa GBITOBOM XUMHH,
NPHMEHSIEMBIE [ BBIBE/ICHHS TISITEH.

Hpaxknwxa

Onpedenenue pH - cpedbl 8 MbLIAx U WAMNYHSX.

IIpuzomosnenue mvina us caeuxu u cmupansHoii coou.

Buigedenue mamen ¢ mranu. Moeina. Cocmas, cmpoenue, nomyuenue.

Cpasnenue ceoticms Mblna O CEOUCMEAMYU CHIUPATLHBIX HOPOUIKOG.

Monyne 14. XuMHS B KOCMETHYECKHE CPeICTRA

Kocmernueckne — moromme  cpenacta.  Kpemsl.  Ilemomoromme — cpefcTsa.
OnonackuBarenu ¥ KoHAUIHOHepEl. 'emm. CocraB U CBOMCTBA KAk COBPEMEHHBIX, TaK W
CTAPUHHBIX CPEJCTB THTHEHBL; IPAMOTHBIA BBIOOD CPENCTB THIHEHEI; MOJE3HBIE COBETHI MO
YXOmy 3a KOXeif, BolocaMu ¥ 1moiocTeio pra. CocraB W CBOICTBA HEKOTOPHIX IPEIapaTtoB
THTHEHUYECKOH, seuebHON H NIeKOPAaTHBHOH KOCMETHKH, IPAMOTHOE WX HCIONB30BAHHE,
XuMIecKHe NPOIECCH, NeXAllHe B OCHOBE yXO[a 3a BOJOCAMM, MX 3aBHBKH, YKIAKH,
OKPAacKH; NpaBUJIBHEIA YXOH 3a BONOCAMH, IPAMOTHOE HCHONB30BAHHE IPENaparoB s
OKPACKH U YKIAJIKH BOJIOC, OPHEHTHPOBAHHE B HX MHOTOOOpAsHH.

He3010panThl 1 030HOBBIH «IIUTY MITAHETHI.

HynnicTeie BemecTBa B napoMepHi, KOCMETHKH, MOIOIIUX CPeICTBAX.

Ddmpnrre macna. Cocras,

Cnowxnsle adupsl. CocTas, CTpoeHHe, TOTYYeHHE.



Hpaxmura

Hzyuenue cocmasa OexopamuHoil KOCMEMUKU HO  SMUKEMKAM.

Onpedenenue pH - cpedvt 6 Mulaax u wamnyHax.

Hsenevenue sgpupnvix macen uz pacmumensnozo mamepuana. Iepeunas msama, enosoe
Macno.

Honyuenue croxcuvix agupos uz opzanuveckux coedunenuil. Imurmemanam (3anax
poma). Hzobymunsmanam (¢hpyxkmoentii sanax),

Mogyne 15, Xumus u muianera 3emis

Xumudeckue snemeHThl B Guocdepe. BHOreHHBIe M BTOPOCTENEHHBIE XHMHYECKHE
s1eMeHTEl. Makpo n MuxposneMeHTHL. IIpHYMHBI ¥ NPH3HAKH HENOCTATKA B OPraHH3Me
HEIOBEKA HEKOTOPHIX DJIEMEHTOB. BHOreoXMMHYeCKHe UHKIEL [IHKibl rasoofpassbix
BemecTB. Ocanounble mukisl. Kpyroopor asora B Guocdepe. Cumepanus. Kpyrosopor
yriaepoga B Ouocepe. Kpyroeopor xmcmopoma B 6mochepe. Ilpaktuueckas paGora
«KauecTpeHHoe ompeseneHne HEKOTOPHIX TSUKETBIX METAIoB B BOfe». ATmocdepa Kak
cBeToQHILTP. 3acopeHHOCTh arMocdeps!. [IpuuuHbl H3MEHeHNs APKOCTH, [[BETa aTMOC(epsl,
TPO3PaYHOCTH M BUAMMOCTH arMocdepsl. OKomormyeckue npobliemMsl B arMociepsl.
Ilaprukossiit addexr. IMapHuKoBEle rasel. BTOpocTeneHHbIE KOMIOHEHTHI aTMOCheps!
(yraekucielil ra3s, MeTaH, OKCHABI a3oTa, TponochepHsi 030H, XIOP(HTOPYrAEPOIHI).
[Tocnencreus mapuukoBoro sddexra. O30HOBBIA AT W 030HOBas Aepa. LIHKI 030HA.
[Ipuumnst ueronuenns o3onoBoro mura. Berecrsa — sarpssuutens Tponocdepsl. OKCH b
cepsl ¥ xjopa. KucjiorHele moxkan. XuMmusMm nporeccoB. MoToxHMHYecKHii cmor. Poib
OKCHJOB a30Ta, 030HA, YrapHOro rasa, YTIeBOJOPOJOB H ANBAETHAOB B 00pa3oBaHHH
(hoToxuMHIECKOro cMora,

Hpaxmuxa

H3zyyenue xkucromuocmu ocadxoe

Hecnedosanue 6030yxa Ha codepaicanue meepovix npumeceil (8U3VanbHo U np NOMOUU
Mukpockona). Heguyum npecnoii 60dvi Ha nnaneme. 3azpssnenue 600vi. Konyenmpuposanue
MOKCUKanmos no Guonozuueckum yenouxam. Ilpedenvno Oomycmumvle KOHYCHMPAyUU
geujecms
6 sode. Obzop suauenuit IIJK no naubonee onacnvim eewjecmeam. Cmounvie 600bi.
llepsuunan, emopuunan u mpemuunas obpabomka cmounvix 600. Xumuweckue cnocobu
yoanenus 3azpazHenull (copbyus, HellMmpanu3ayus, Koazyisyus, CmepUIL3ayus, SKCMpaKyis,
anexmpoxumuieckue cnocobu). Cunmemuyeckie ROBEPXHOCIHO-AKIMUBHBIE GEUJECTNEA KAK
sazpaznumenu eudpocghepol. Hemounuru ouokcunogozo 3azpaznenus 600bl.

Onpedenenue codepaicanus uonoe 6odopoda & eode: pH- ghaxmop e0dw (uccredosanus
npob 60061 ¢ HOMOWLIO BYMANCHBIX UHOURAMOPOE).

«Onpedenenue ammuaxa u UOHOE AMMOHUA 6 600ey. DKoNoZUYecKue HpoBneMbl
aumoceper.  HMecmuyudw. Hucexmuyudvl, zepbuyudvi, Qynzuyuds, podenmuyuon,
Hemamoyudsl, axapuyuowi. Komniexcnas cucmema 3awyumel pacmenuti. Humpamvr u
Humpumoi. Hx enuanue Ha opzanusm uenosexa.

«Onpedenenue OMHOCUMENBHOZ0 KOTUYECTNEA HUMPAMOE 8 NOYEEY.

«Onpedenenye masicenbix MemManios 6 nouge (HOH08 MedU DEYXEaneHmHOl, CaUHYa)y.
Oxonozuneckuii  MoHumopunz. 3a0auu  3KON02UHECK020 MOHUMOPUHZA. Xumuuecxkue
buonozuveckue memoode ananuza. Buounduxayus. Gumounouxayus. Xumuveckue memodst
KOHMPONAL.



«Oyenra 3azpasHenus 6030yXa NO COCMOAHUIO XB0U COCHBLY. Memoodwt MOHUMOPUHZA
6030VUHOTI cpedl.
«Oyenra 3a2pasHens 6030YxXa no COCMOAHUIO X80U COCHBLY.
«Onpedenenue yucmomor 6030yxa no TUHALHUKaM,
«Cre—2 unouxamop uucmomel 6030yxay.
«Onpedenenue sanvinennocmu 6030yxay.
«Oyenxa wucmomer ammoceprozo 6030yxa no  eenunuHe a6MoOmMpancHopmHoil
Hazpysxuy. Memoodw Monumopunea 6030yunoii cpedsi.
«Pacmenyu—s unouxamopus niodopodus nousn.
«Pacmenus - unouxamopuwt kucnomuocmu noyey.
«Pacmenu—s unoukamopst 6001020 pexcuMa HOYEY.
«Opzanonenmuyeckue noxazamenu 6001y,
«Kecmkocmp  600win. Memoow — monumopunza eodwoii cpedvi. «Hccnedoeanue
60001PO6OOHOI 6000l ».
Mouyie 16. Hayano- uccrnenoBaresbckas mpoeKTHAs AesTelbHOCTh
Teopns. Ionstre npoexta. THIIE IPOEKTOB, OCHOBHEIE STaNbl BHIIONTHEHHA IPOCKTA.
KpuTepun OLECHMBAHMS BBIIOTHEHHS ¥  3alllUTHI npoextoB. CozjnaHue mpoekTa
OCYIIECTBIAETCA 110 CIETYIONIUM 3TalaM:
- Onpenenenue npobaeMsr;
- AKTyanusamus Tem;
- Buibop obbexra m3ygenus; - [TocTamoBka rens u 3aqaq;
- Tloxbop marepuana;
- Bribop mMeTom0B Kccnea0Banus;
- IlpoBenenue sxcrepHMeHTaNBHOR PaBoOTHI;
- Odopmnenne paboTer;
- 3amnTa npoeKTa, IpeJCTABIEHHE PE3yILTATOR.
Hpaxnuika
BrinonHenue NpoeKkTOB ¢ HCIONB30BAHHEM KOMITBEOTEPHBIX TEXHONOrWH. 3armmra
TIPOEKTOB,
PopMEI KOHTPOJISI H ATTeCTALHH 00yYa0muxcs
Hst oTcnexuBaHES Pe3yIbTATHBHOCTH 00pa30BaTeNbHONO mpolecca 1o mporpamMme
«XuMUSI B KU3HH YETOBEKA) HCTIONB3YIOTCA CIIEAYFONIHE BUTh KOHTPOIIS:
- NpelBapuTENbHBIH  KOHTPONL (IpOBEpKa 3HAHHWM ydaluxcs Ha
Ha4arbHOM 3Tare ocBoeHus [IporpaMMEr) - BXOJHOE TECTHPOBAHHE;
- TeKYLUUH KOHTPOIb (B TeUEHHE BCET0 CPOKA PEATH3AIHH IPOTPAMMEI);
- MTOTOBBIH KOHTPONb (3aKMIOUMTENbHAS MPOBEpKA 3HAHMH, YMEHHIL,
HABBIKOB I10 HTOraM peanusaqui [IporpamMmer).
DopMBbI ATTECTALMH
- caMocToaTenbHad pabora;
- TECTHPOBAHHUE;
- TBOPYECKHE OTUETHI;
- YHacTHe B TBOPHECKHX KOHKYpPCAX H IPEIMETHON OIHMITHAIE 0 XHMUH;
- NPEe3eHTALMA U 3alKTa npoekTa. Texkymmi KoOHTPOJIb:



@opMaMH KOHTPOJIst ycBOeHHS yueGHoro marepuana IIporpaMMel SBISIOTCS OTUETHI
110 TPaKTHYeCKuM paboTam, TBOpYECKHE PabOTEHI, BBHICTYIUICHHS HA CEMUHAPAX, CO3[aHHE
IPE3EHTALHHA TI0 TeME U T. [1. OOyyaromuecs BEINONMHAIOT 3a1aHNs B HHANBHLYATEHOM TEMITE,
COTpYIHHMYAs C TEAaroroM. BhINONHEHHE NPOEKTOB CO3[AeT CHTYAIHIO, IO3BOJSIONLYIO
Ppeanu30BaTh TBOPYECKHE CHIIEl, 00eCcHedHTs BEIPAabOTKY TMYHOCTHOrO 3HaHMs, COGCTBEHHOIO
MHEHHS, CBOEIr0 CTHNA [AeATelbHOCTH. BKIoueHne oﬁyqamumxcsl B peallbHYH) TBOPHYECKYHD
AEATENIBHOCTE, IIPUBJICKAONIYI0 HOBU3HOH U HEOOBIMHOCTBIO ABIACTCA CTHMYIIOM PasBHTHA
NO3HaBaTe/IbHOTO HHTepeca. OJHOBPEMEHHO pAa3BHBAIOTCS CMOCOOHOCTH  BBISBIATH
npo6IIeMBl i paspelnaTs BO3HHKAIOMIME TPOTHROPEYHs.

[To oxonuaHuM KaXA0H TeMbL IPOBOAATCA HTOTOBOE 3aHATHE B BUJE TEMATHHECKOIO
TECTHPOBAHKS.

Brorosas aTrecraius npeaycMarpUBaeT BHINOIHEHUE HHIRBHIYATLHOTO MPOEKTA.

3. Opranu3auHOHHO-TIeJArorHYecKHe yCJI0BHA peanuzanuu  IlporpaMmel.
YuebHo-meroanueckoe obecniedenne Mporpammet

Meroauka ofyueHus mo mporpamme «XuMus B OBITY» COCTOMT W3 COUETAHHSA
JIEKIIMOHHOIO ~ M3JIOMEHHS  TEeOPETHYECKOIo MaTepHana ¢  HarBsIHBIM - 110KazoM
HIINOCTPHPYIOIIETO MaTepHalia W NPHEMOB pPelleHMst npakTudeckux 3agad. OOyuaromuecs
33KPENIIAIOT [MOJYYCHHEIE 3HAHUA IIYTEM CaMOCTOATENBHOIO BBRITONHEHHS NPaKTUYECKHX
paGot. JIna pasBHTHS TBOPYECKOr0 XUMHYECKOTO MBIIIIEHHS M HABHIKOB aHATHTHYECKOH
AEATENLHOCTH TEOaror MPOBOJMT CEMHHApBI, 3aHATHS 10 NpPE3eHTAlldM TBOPYECKHX H
[pakTHIECKUX paboT, MO3TOBEIE IITYPMEL, HHTEILIEKTYaIBHbIE HTPHL.

MarepuanbHo-TexHH4YecKoe obecrieuenne Iporpammei

OpranusanioHHBIE  YCIIOBHSA, MO3BONSIONIME  peann3oBaTh coJiepKaHue
HOTIOJIHHTENILHON 00pa3oBaTenbHOM MporpaMMbl « XuMus B OBITY» MIPEINONararoT HannIre:

- MOMEIIEHHS, YKOMITIEKTOBAHHOTO CTaHIAPTHBIM yueOHbIM 0DOpylOBaHHEM H
mMeGenbo (T0cKa, MapThl, CTYIbs, KAk, 31ekTpoobecredenye, BEITSKHON MKa(, PAKOBHHA
C XOJIOJHOH BOJOIPOBOAHOHA BOIOH).

- HeOOXOIUMBIX [ 3KCTIEPHMEHTOB 000pYL0BAHUS U PEaKTHBOB.

- MyIIETAMENHHHOr0 00opyN0BaHus (KOMTBIOTEP, HOYTOYK, TmpoekTop, (isr-
KapThl, 9KpaH, CpeicTBa TEIeKOMMYHHKAUMM (JOKaIbHBIC IIKOJBHEIE CETH, BEIXOO B
HWHTEPHET).

Hupakrtuveckoe oOecrieyeHue MPEANONAaraeT HaIWYHE TEKCTOB PasHOYPOBHERBIX
3a/laHui, TeMaTHYECKHX TECTOB MO KAKAOMY paslielly TeMbl, HHCTPYKUHHA /1% BBIIOIHEHUS
npakTuyeckux pabor, Tabmuner xuMmMudeckwx bsineMeHToB JI.M. Menneneesa, TaOIHILI
PACTBOPHUMOCTH OCHOBAHMI, KHCIIOT, COMei.

Kaaposoe ofecneuenne IlporpaMmer.
Ileparor, peamusyromuii ITporpaMMy no/nkeH HMeTh BBICIIEE WA cpefiee

npodeccHoHAIBHOE obpasoBaHue B COOTBETCTBYIOIIEM HAaNpaBIeHHH u
nabopaHT, obecreqnBaroNmii ee IPAKTHYECKYIO YACTh.
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