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IlosacHUTe/IbHAA 3aNIUCKa

Hamnpasnennocts IIporpammel ecrecTBeHHOHAYYHAas

Ypoens ocBoenus [Iporpammer - 6a30BbIi
1.1. AKTyaJIbHOCTH H 0COOEHHOCTDH MPOrPaMMBbI

Cuctema o0miero oOpa3oBaHusl HE BCEr/1a MOXKET 00ecreuuTh 00yJaroIuXcsi TAKUM YPOBHEM
00pa3oBaHMs, KOTOPBIN OyJIeT JOCTAaTOYEH AJIS peajl3aliu MX CIIOCOOHOCTEH B BbIOpaHHON cdepe
nesTenbHOCTH. [IporpaMma BHEypoOuHOH JesATenbHOCTH «XuMus B ObITy» (nanee - IIporpamma)
HampaBjiIeHAa Ha pa3BUTHE M (POPMUPOBAHUE Yy OOYYAIOIIMXCA LEIOCTHOTO MPEACTAaBICHUS 00
OKpPY)KAIOIIMX BEIIECTBAX HAa OCHOBE IOJYYEHHBIX XHMHUYECKMX 3HaHMM. B Xxoxe peanusauun
IIporpaMMmsl, oOyuaroluecs: COBEPIIEHCTBYIOT CBOM YMEHHS M HABBIKM B PEILEHUU MPAKTUYECKUX
3aa4, YTO CIOCOOCTBYET pAa3BUTHIO Y HHUX JIOTHYECKOTO, HWH)KEHEPHO- TEXHUYECKOTO U
9KOJIOTUYECKOro MblliuieHus. Ha mpuMepe XxuMuu, yyamuecs MojiydaroT MpeiCTaBlIeHUs] 0 MeToJax
MIO3HAHUS, XapaKTEPHBIX JJIs1 €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM U TEOPETHUUYECKOM)

IIpenycmorpennas  IlporpamMmoil  peanmuzanust  MEXIPEAMETHBIX  CBA3€H  MO3BOJMT
00y4aroIuMCsl OCYILECTBUTh HMHTErPallMi0 MUMEIOLUXCSA IPEJICTaBICHUH B LEIOCTHYIO KapTUHY
MHpa, a IPAKTUYECKUE 3aHATHUS U NMPOEKTHas AESITEIbHOCTh COBEPIICHCTBOBATh YMEHMS U HaBBIKH,
HEOOXOJMMBIC ISl TIPOBEICHHS HCCIICAOBAaHUS, COMOCTaBICHHS (HAKTOB, aHAIM3a MOJYyYCHHBIX
pe3yabTaToB, pabOTHI ¢ IPUOOPAMHU U PEaKTHBAMH.

Brnanenue 3HaHUSAMU O XUMUYECKHUX BEIIECTBAX MOTYT 00ECIEUYUTh IPAMOTHOE OTHOIICHHUE K
IpUpoJie U K COOCTBEHHOMY 370pOBbI0 Oe3 HaHeceHMs yiuepOa. [lo3Tomy 3HaHHE BO3MOXKHBIX
MOCTIE/ICTBUIM BO3JEHCTBUSA Pa3IMYHOIO POAA XMMHMYECKMX COEJUHEHUH Ha OpraHu3M 4eloBeKa
CTaHOBHTCS HEOOXOJUMBIM HE TOJIBKO Ul Bpaueil, HO U s KaKI0ro 4eJoBeKa.

3HaHUs, MOJIy4yaeMble B LIKOJIE TI0 XMMHHU, BO3MOXHO U HEOOXOAMMO IPaMOTHO MPUMEHSTH U
B MOBCEIHEBHOM kM3HU. [l03HaBasi OCHOBOMOIArarIMe 3aKOHbI XMMHH, 00y4aroLIUecs] 3HaKOMATCS
C COCTaBOM M CBOHCTBAMH pAa3IMYHBIX XHUMHYECKHX BEIIECTB, KaK €CTECTBEHHBIM 00pa3oM
MIPUCYTCTBYIOIIME B YEJIOBEUYECKOM OpraHu3Me, TaKk M IPU HE3aBUCHMOM BHEIIHEM BO3/JCHCTBHM.
IIKOABHUKM Y3HAIOT, KaK HMMEHHO 3TH BEILIECTBA BJIMSIIOT HA MPOLECCHl >KU3HEACITEIbHOCTU
OpraHM3Ma U Ha caMy JKM3Hb 4YEJIOBEKa - YTO MOJE3HO M B KAaKUX KOJIMYECTBAX, a YTO MOXKET
OKa3bIBaTh OTPULIATEIHHOE BIUSHUE.

[Iporpamma «Xumus B OBITY» 3HAKOMHUT OOYYarOIUXCS C KOMIUIEKCHBIMU IpoOieMaMu
U 3aJadamMy, TpeOyIOIMMHU CHHTE3a 3HAaHUH MO psay npeaMeroB ((usuka, OHOIOTHS, SKOJIOTHS,
reorpadus, UCTOpHUs).

DKOJIOTHYECKHE 3aJlauM: aHAJIW3 M3MEHEHHUH B OKpY’KaIOLIEH cpele M OpraHu3alus CBOETO
BJIUSIHUSL HAa CUTYaluio, GOpMUPOBaHNE OEPEKHOIO OTHOILIEHUS K mpupoje. dusnueckue 3ajayuu:
U3y4YeHHE (PU3NYECKHX CBOWCTB BEILECTB, (PM3MUECKHE METO/bl aHaju3a BeulecTBa. McTopuueckue
3a/lauM: UCTOPUYECKHE CBEACHUS O BIMSHUM XMMHUU Ha JKHU3Hb 4ejoBeka. buosjormdeckue 3agauu:
U3y4yeHHe XMMUYECKOTO COCTaBa 00BEKTOB KUBOM MPUPOJIBI.

WNudopmartuka - nouck uHpopmanuu B MHTEpHETE, co3aanue u odpopMiIeHHE Mpe3eHTalnH,
paboTa B TEKCTOBBIX U TaOJIMUYHBIX pelaKTOpax.

Conepxanne IIporpamMmmbl 3HAKOMHUT OOyYarOIUXCS C XapaKTEPUCTHKOW BEIIECTB,
OKpY)KaloIIKUX Hac B OBITY: BOJAA, MOBapeHHas COJb, MUIIEBas COJa, C BELIECTBAMH, U3 KOTOPBIX
clenaHbl TMOCyna, CIWYKW, KapaHjamu, Oymara, CTpPOUTENIbHbIE MaTepuajbl, aBTOMOOWJIbHAS
TEXHHKA, JIEKapCTBa U T. II.

Takne Tembl kak: «Bogay», «IloBapeHHas conby, «Cnuukm», «bymara» Har0T BO3MOXHOCTh
aKTyalM3alliyd SKOJOTMYEeCKMX 3HaHMW oOydarommuxcs. [IpakTuueckue 3aHATUS CHOCOOCTBYIOT
(opMHPOBaHHUIO CHIEIIMATBHBIX YMEHHUH U HABBIKOB pabOTHI C BEIIECTBAMU M 000PYI0OBAHHUEM.



[IpoektHble paboOTH, TemaTuka KOTOpbIX mpuBogutTcs B [Iporpamme, mO3BOJIAT
chopMUpOBaTh Yy 00Yy4alOUIMXCSd YMEHHE CaMOCTOSATENIbHO MPUOOpEeTaTh M NPUMEHATH 3HAHUS, a
TaK)Ke Pa3BUBAIOT UX TBOPUECKHUE CIIOCOOHOCTH.

AxktyansHOCTB [IporpamMMer 00yciioBiieHa TeM, YTO B y4eOHOM IIJIaHE IO MPEeAMETY «XHUMUS»
oTBeACHO Bcero 2 yaca B Heaemio B 8 1 9 knaccax u 1 wac B 10 u 11 xiraccax, 4ro JacT BO3MOXKHOCTh
copMHpOBATH Y 00YyJaIONIMXCSl TOJIBKO 0a30BBIE 3HAHUSA IO MpeaMery. B Toxe Bpems Bo3pacT 15-
17 ner sBisieTcss BaXXKHBIM /711 IPO(PECCHOHATIBLHOTO CaMOOIIpeiesieHusT o0yJaromuxcs. Bo3MokHo,
YTO IPOCHYBIIMICS MHTEPEC K XUMHUU MOKET BIHSTH Ha BbIOOp Oynyiieit mpodeccuu.

1.2. Ilenarornyeckas mesaecoodpasnocts IlporpamMmmel

[legarornyeckas uenecooOpa3Hocth [Iporpammbl 3akitouaeTcss B TOM, YTO B IIpoliecce
oOyueHusi CO3Jal0TCs yCIOBHUS K (OPMHUPOBAHUIO Yy OOY4YaIOIIMXCS LEIOCTHOW KapTHUHBI MHpA,
BOCIIUTAHUIO JIIOAEH TBOPYECKMX M KOHCTPYKTUBHO MBICHSIIMX TOTOBBIX K  PEIICHUIO
HECTaHMAPTHBIX JKU3HEHHBIX 3amad. Ha 3amsatusx mo [Iporpamme QopMmupyroTcs yMeHUs
0e301acHOT0 O0pAaIIeHHUs C BEUIECTBAMH, UCTIOIb3YEMBIMHU B ITOBCETHEBHON KU3HU, 3aKJIaIbIBAIOTCS
HOPMBI 3/I0pOBOrO 00pa3a XH3HH. 3HAKOMCTBO OOYyYaroIIMXCS C XMMHYECKHMH BEUIECTBAMH, H3
KOTOPBIX COCTOMT OKPYKArOUIMH MHUP IO3BOJIAET PACKPHITh BAKHEWIINE B3aMMOCBSI3HU YEJIOBEKA U
Pa3IMYHbIX BEUIECTB B CPE/ie €ro 0OUTaHU.

1.3. OTauvurenbHbie ocobeHHocTu [Iporpammasl.

[IporpaMmMa uMeeT MNPUKIATHYK) HANpPABICHHOCTb M CIYKUT i1  yJIOBJIETBOPECHUS
WHJMBUIYAIBHOTO WHTEpeca OOYyJarolmuxcsi K M3YYEHUI0O U TMPUMEHEHUIO 3HAHHM 10 XUMHUU B
moBcemHEeBHON ku3HM. B [lporpamme crtaBuTCs 3amada  HEOOXOJUMOCTH  OOECIEYUTH
XUMHUYECKYI0 TIPaMOTHOCTb B HAalpaBICHUM COXPAaHEHUS 3/I0pOBbs, KaK 3ajora yCIEUIHOCTU
YEJIOBEKA B JKM3HU; JAETCS TMOHATHE O JICKAPCTBEHHBIX BEIIECTBAX M MEXaHU3MaX HMX JCHCTBUSA
Ha opraHu3sM uenoBeka. Copaepxanue Ilporpammbl omnpenensieTcss € y4eTOM BO3PAaCTHBIX
0COOCHHOCTEH O0OydJaromUXcsi W HMX MHTEPECOB B OOJACTH IO3HAHUS MHpa, K camMoMy cebe
KU3HU B IEJIOM, a TaKKE C Y4ETOM IICHXOJOTrO-MeAarorndyeckux 3aKOHOMEpPHOCTEeW OOydeHHUs U
(dbopMUpOBaHHS €CTECTBEHHOHAYYHBIX 3HAaHWH W BHUJOB TMO3HABATEIbHOW nesTeNbHOCTH. Ocoboe
BHUMaHUE yJensercs GOpMUPOBAHUIO IKOJIOTUYECKUX 3HAHUN 00YyJarOIINXCsl.

1.4. Hean u 3agauyu [IporpamMmmbi

Heab: popmupoBanue y odyyaronuxcs riiyooKkoro 1 yCTOWYMBOro MHTEpECa K MUPY
BEIIIECTB U XUMUYECKHUX MTPEBPAILICHUM, MPHOOpEeTeHNE HEOOXOIUMBIX MPAKTUUECKUX YMEHUN U
HaBBIKOB MPOBEJICHUS SKCTICPUMEHTOB.

3apaun:

Ooyuarmme:

- paciMpeHue Kpyrozopa o0yJaromuxcs;

- MIOBBILIEHUE UX UHTEPECa K XUMUU U Pa3BUTHE BHYTPEHHEW MOTUBALIMM YUCHUS YEpe3
(hopMHpOBaHUE MTPEJICTABICHUI O COCTaBE M CBOMCTBAX XMMHYECKHX BEIIECTB U MaTEpUAJIOB,
OKpY’KAIOIIMX YeJI0BEKa B TIOBCETHEBHOM KU3HU U MEIUIINHE;

- paciiMpeHue U yriyoieHne 3HaHui o0y4aroluxcs 0 poJid XMMHUECKUX 3JIEMEHTOB U UX
COCTMHECHHH B )XKH3HEIEATETHHOCTH OPTaHN3Ma, O BAKHEUIIINX XUMHUYECKUX TIPEBPAIICHUSX,
JeKAIUX B OCHOBE MeTab0IM3Ma, O TPUMEHEHHUH B METUIIMHE HEKOTOPBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB;

- paciiMpeHue U yriayoieHne 3HaHui 00yJaroluXcs M0 OBIAJICHUIO OCHOBAMH METOJIOB
MO3HaHUA, XapaKTCPHBIX AJId CCTCCTBCHHBIX HAYK (Ha6J'IIOI[eHI/Ie, CpaBHCHUC, SKCIICPUMCHT, I/IBMCpeHI/IC);

- MIOATOTOBKA 00YyYAIOINXCS, OPHEHTUPOBAHHBIX HA XUMUYECKHUI MPoduis 00ydeHHs, K yCBOSHUIO
Marepuajia NOBBIIICHHOI'O YPOBHA CJIOXKHOCTHU 110 XUMUU.

PasuBarommue:

- q)OpMI/IpOBaHI/Ie CIICaJIbHBIX YMeHI/Iﬁ 1 HAaBBIKOB paGOTI)I C XUMHUYCCKUMMH BEUIECCTBAMU U
MarcepuajliaMu B 6BITy " HCIIOJIb30BaHUs IMOJTYUYCHHBIX 3HAHWH Ha IMPAKTHUKE,



- pa3BUTHE TBOPUYCCKUX CTIOCOOHOCTEH M YMEHUN yUaITUXCsl CAMOCTOSTEIIBHO MTPHOOPETATh U
MNPUMCHATH 3HAHUA HAa IIPAKTUKE.

BocnurarebHble:

- BOCIIUTAHUE HKOJIOTUYECKOM IPaMOTHOCTH M XMMUYECKOH KYyJIbTYpPbI IPH 0OpallieH ¢
BEIIECTBaMU;

- BOCIIUTAHHE SMOLIMOHAIBHO- IEHHOCTHOI'O OTHOIIEHUS K OKPYXKaIoIEeMy MUDY;

- OpUEHTaLUs Ha BEIOOP XUMHUKO-OMOJIOIHYECKOTI0 IIPOQUIIS.

1.5. Anpecat IIporpammsl
[Tporpamma akrtyanbHa s o0yqaromuxes 9, 10, 11 knaccos (15-17 ner). Ha oOyuen
no [Iporpamme nprHUMAIOTCS BCE JKENAOLIHE, UMEIOIUe 0a30Bble 3HAHUS 110 XUMUU
HMEIOLIUE IPOTUBOIIOKA3aHUM 110 3/10POBBIO.

1.6. @opMBbI U peKUM 3aHATHI.

@®opMbl OPraHU3aANMH Y4€0HOI0 3aHATHS:
- JIEKIIMOHHO-CEMUHAPCKOE 3aHSTHUE;
- IPAKTUYECKOE 3aHATHE;
- Oecena;
- KOH(pepeH1us,
- urpa.

®opMbI OpraHu3anuu 00pa3oBaTeJbLHOI0 Mpouecca - FPyInoBas, UHIUBUyaJIbHasl.

Conepxanue [Iporpammel npenmnonaraeT pa3HooOpa3HbIe BUIBI IS TEIbHOCTH
oOyyaromuxcs: 6ece/ibl, TUCKYyCCUH, TPAKTUYECKHE U JIAOOpaTOpHbIE pabOThI, CAMOCTOSITEIbHbI
IIPOEKTHBIE pabOTHI C UCIOIB30BAHUEM PA3IMYHBIX HCTOYHUKOB HH(POPMAIIUH.

I'pynnoeas (Gecena 3BprCTHYECKAs, 3aIIUTa IPOEKTOB, JA0OPATOPHOE 3aHATHUE, JEKIUH
OJIMMIIMAJIA, OTKPBITOE 3aHATHE, IPAKTUYECKOE 3aHATHE, IPE3CHTALUS, CEMHHAP).

Huoueuodyanvnan (HabinoieHue, 0OTPaOOTKA HABBIKOB PEIICHUS MPAKTHUSCKUX 3a/1a49).
JIekMoHHO-ceMuHapcKasi opma MpOBEACHUS YIEOHBIX 3aHATHI TTO3BOJISIET PACIIUPUTD U YTIYyOHUTh
3HAaHUS 0 XUMHUYECKUX BEUIECTBAX, IPUMEHIEMBIX B OBITY, CTPOUTEIHCTB MEUIIMHE H T.JI.
CemuHApHI CIOCOOCTBYIOT MOBBIIICHUIO YPOBHS CAMOCTOSATEIBHOCTh O0YUYAIOIINXCS B YCBOCHUH
MaTepHaia 1 mpu paboTe ¢ JOMOJHUTEIbHBIMU UCTOYHUKAM HHpopMmanuu. [IpakTruueckue 3aHATUSA
CIOCOOCTBYIOT (JOPMHUPOBAHUIO CIEUATBHBIX YMEHHH HaBBIKOB PabOThl ¢ XUMHUYECKUMU
BellecTBaMu U o0opyoBanueM. Co3jaHue IPOEKTHBIX paboT MO OTAeNbHBIM TeMaM [Iporpammbl
MO3BOJISIOT Pa3BUTh TBOPUYECKHE CIIOCOOHOCTh CPOPMUPOBATH Y O0YUAIOIIUXCS YMEHUS
CaMOCTOSITENIbHO MPUOOPETATh 3HAHHUS.
WuTerpanus: nporpamma yriryosisieT 3HaHus 10 OMOJIOTUN, XUMUH, SKOJIOTHH, METULIUHBL,
ncuxoioru. UTorom ycBoeHus mporpaMMBbl SIBJISIETCS 3alllUTa MPOEKTa.

Pexxum 3ansaTHii: 2 paza B HeeNo o 2 Jaca.

1.7. Cpok peanusanuu IIporpammsi.
Cpok peanu3zanuy NporpaMmsl - 1 ros.

O01mee KOJMYeCTBO Y4eOHBIX YaCOB 3aIVIAHUPOBAHHBIX HA BeCh Mepuoj 00y4eHusi: 68 4acos.
1.8.Ilnanupyemsie pe3yabTaTsl ocBoeHus [Iporpammsbl. O6pa3oBaTtelibHbIE Pe3yabTaThI:
ITocne 3aBepuienust o0yuenus no IIporpamme obyqaromuecst 6yayT 3HATH:

- COCTaB, CBOIMCTBA, 00JIACTH MPUMEHEHHsI HauboJiee pacpoCTPaHEHHBIX BEIIECTB MaTepHAaiOB U
YMETh IPUMEHATh UX N0 Ha3HAuUEHHI0, COOII0/1as MpaBuia 6€30MacHOCTH OOpalleHHus C HUMU;

- POJIb XUMHUUYCCKHX 3JIEMCHTOB U UX COC}II/IHGHHIZ B XKU3HCOACATCIIBHOCTHU OpraHnu3Ma,

-co0ro1aTh IpaBuiIa 0€30MacHOCTH MPU OOPAIICHUH C JIEKAPCTBEHHBIMH BEIIECTBAMU U
cpencTBamMu OBITOBON XMMHH;

-COCTaBJISITh OTYET O MPOJIEIAHHOM 3KCIIEPUMEHTE;

-IIPUMCHATH BEIICCTBA 11O HA3HAUYCHUIO,



-peniaTh 3a/1a4y pa3IM4YHOMN CTETIEHU CIOKHOCTH: KaK TUIIOBBIE, TAK M KOMILIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO HHUIIUATUBY U MIO3HABATENbHYIO aKTUBHOCTD MTPH PEIICHNUN Pa3IUYHbIX
BOIIPOCOB U MPOOJIEM B XUMHUH.

Jliisi MOHUTOPHHTA PE3yIbTaTUBHOCTH 00pa3oBaTenbHOTO npotecca no [Iporpamme «Xumus B

GBITy» HCIIOJIB3YIOTC CIICAYIOIIUEC BUAbI KOHTPOJIA:

* [IpeIBapUTENIbHBINA KOHTPOJIb (IPOBEPKA 3HAHUM ydaluxcs Ha Ha4aJabHOM ATarle OCBOCHUS

[IporpaMMsl) - BXOJHOE TECTUPOBAHUE;

* TEKYIIHI KOHTPOJIb (B TEUEHHE BCEro cpoka peanusauuu [Iporpammer);
* UTOTOBBIM KOHTPOJIb (3aKIIOUUTENbHAS IPOBEPKA 3HAHUM, YMEHUN, HABBIKOB 110 UTOTaM
peanuzanuu [Iporpammer).

2. Conepxanne [Iporpammel

2.1. YueOHblii (TeMaTHYECKHUIi) MJIaH

Ne | HazBanue pa3aena Kosmn4yecrBo yacoB | Dopma arrecranumn/
KOHTPOJIA
Bcero Teopus NMPaKTHKA
BBoanrsie 3ausTus 6 4 2
1 Ucrtopus 4 2 2 Bxonuoe
B3aMMOOTHOIICHHIA TECTUPOBAHUE
YeJI0OBeKa M MPUPOJIbI
2 CBoiicTBa BElIECTB 4 2 2 TECTUPOBaHUE/ OTYET
1o MPAKTHYECKON
pabote
3 [Touemy u xak mpotekaroT | 4 2 2 TECTUpPOBaHUE/ OTYET
XUMHUYECKHE PEaKITUN 1o MIPAKTHICCKON
pabore
4 Bona 4 2 2 TECTUPOBaHUE/ OTYET
1o MPAKTHYECKON
pabote
5 Yuctsie BEIECTBA u|4 2 2 TEeCTUpOBaHUE/ OTYET
cMecHu B KU3HU 1o MIPAKTHIECKON
YeloBeKa pabote
6 [ToBapeHHas COJIb ul4 2 2 TECTUpPOBaHUE/ OTYET
caxap o IIPaKTUYECKON
pabore
7 XHUMHS TUIA 4 2 2 TECTUpPOBaHUE/ OTUYET
1o MPAKTHYECKON
pabore
8 Cnunuku 4 2 2 TEeCTUpOBaHUE/ OTYET
10 MPAKTUYECKOU
9 bymara 4 2 2 TECTUpOBaHUE/ OTYET
0 MPAKTUYECKOU
10 | Xumus ul|3 2 1 TECTUpPOBaHUE/ OTUYET
CTPOUTENBCTBO o MPAKTHIECKON
pabore
11 | Xumus 1 MeTuIMHA 3 1 2 TECTUpPOBaHUE/ OTUYET
o MPAKTHIECKON
pabore
12 | Xumus u TpaHcnopt 3 2 1 TECTHpOBaHUE/ OTYET
o MPaKTUYECKOU
pabote
13 | Xumus " qucToTa B | 3 1 2 TECTUPOBaHUE/ OTYET




JoMe o IIPaKTUYECKON
pabore
14 | Xumus ¥  KOCMeTHUYecKue | 3 1 2 TEeCTUpOBaHUE/ OTYET
CpeacTBa o MPaKTUYECKOU
pabote
15 | Xumus u mia”eTa | 4 2 2 TECTUpPOBaHUE/ OTYET
3emis 1o IIPaKTUYECKON
pabore
16 Hay4nouccnenoBarenbckas 7 2 5 3ammra npoeKTa
MPOEKTHAS JCSITSILHOCTD
68 33 35

2.2. Conep:xanue IIporpammsl

BBeagenue
OO6mue nmpaBwiia paboOThl B XUMUYECKOH JTabopaTtopur. TexHuka 0€301MacHOCTH IpH paboTe B
XUMHYECKO# aboparopun. OkazaHue nmepBoi MOMOIIH NPH HECUYACTHBIX cirydasx. [IpaBuna paboTbl
C KHCIIOTaMH, IIeJI0YaMH, JIETYYHMH BeliecTBamMu. HarpeBarenbHbie prOOpsI U MpaBuiia paboThI C
HUMU. XUMHYECKas TOCya 001Iero Ha3HadeHus. MBIThE U CyITKa XUMHUYECKOH TTOCY/IBI.
Poib XuMuM B KU3HH YENIOBEKa U Pa3BUTHHU deioBedecTBa. O030p BaKHEHIINX KIIACCOB
COEIMHEHU, UCTIOIb3YEMBIX YEJIOBEKOM. XUMHUS -TBOPEHUE MPUPOABI U PYK UETOBEKA. XUMHS
BOKPYT Hac. XMMHUYECKHUE BEUIECTBA B TIOBCEHEBHOW KU3HH YEIOBEKA.

Ilpakmuka:
Ipuemvl obpawenus ¢ nazpesamenvbHbiMU NPUOOPAMU (CRUPMOBKA, NIUMKA, 800SHAsL OAHS) U
XUMUYECKOU nocyooti 0bwe20 HasHa4eHusl
Cocmaenenue mabauy, ompaxicarowux KiacCuQurayuro eujecms, u3eomogieHue SMuKemox
Heop2aHuyecKux 6eujecms, cocmaegienue CRUCKA peakmueos, HeCOBMeCmMUMbIX OJisl XPAHEHUS.

Tema 1. VcTopusi B3aMMOOTHOIIEHU YeJIOBEKA U IPUPO/IbI

WcTounuku sHEpruu (McyeprnaemMble U HeMcuepnaeMble). « IKOJIOTMUECKUN PIOK3aKy.
HeoOxonuMocTs GepeKHOT0 OTHOILIEHHS K OKpYysKarolei cpeze. YenoBek U Npupoja B 1aJeKOM
MPOIIJIOM: IPUCBaUBaIOIIEe X0341icTBO. JpeBHue moau. BiusHue npupoaHbIX yCI0BHUI Ha
pacceseHue U 3aHATHSI IPEBHUX JTIOACH.

OCHOBHbIE 3aHATHUS APEBHUX JIIOACH: coOMpaTenbCcTBO U 0XoTa. [IpucBanBaromiee X03sicTBO.
JlokanbHBIN XapakTep BAMSHUS JeATEIbHOCTH IPEBHUX coOupareneil 1 OXOTHUKOB Ha IPUPOY.

Ilepexox demoBeka K  NIPOU3BOAAIIEMY  XO3sAMCTBY. [Ipom3Bonsmiee  X034MCTBO.
Bo3HukHOBEHHE 3eMiieiens U CKOTOBOJACTBA. Bo3elicTBre Ha MPUPOAY APEBHUX 3€MIIEIENbBIIEB U
CKOTOBO/I0B. CTUXUITHOE TIPUPOI0TOTIb30BaHue. OmycThiHuBaHUE. [ MOEb IMBUITH3AIIUN.

Ot xonecHunpl A0 camosera. M3meHeHue Xxapakrepa HpHUPOAOIOIb30BaHUS B IpOIECCe
Pa3BUTHS YEJIOBEUECKOTO OOIIEeCTBA.

UYenosek 1 npupoa B HacToseM. [IpsmMoe 1 KOCBEHHOE BO3IEUCTBUE X035MCTBEHHOM
JeATEIbHOCTH YeloBeKa Ha npupoay. Untpoaykuus. Heucueprnaemble u ucuepriaemble
WCTOYHHUKHU dHEpruu. IcTOUHUKY sHEprun (McUyepriaeMple U HencuepnaemMsbie). « IKOJOTUUECKUM
prok3ak». HeobxonuMocTh OepekHOT0 OTHOILIEHUS K OKpY:Karollel cpene. AbTepHaTUBHbBIE
UCTOYHUKHU dHEepruu. [IpriinBHbBIE 3JIEKTPOCTAaHIIMKN. DHEprus BeTpa. [ eorepmanibHas SHeprusl.
buosnepreruka.

Ilpakmuueckue 3a0anus
Mooenupyem eempsiHotl 0sucamens.
Cmpoum «po3y eemposy cgoeli MeCHMHOCHU.
IIpespaujenue paznvix 81008 suepeuu opye 8 opyea.
Hazpesaem no-pasnomy (nepedaua mennogoii snepeuu usnyienuem, menionposooOHOCmbio,
KOHBeKyuell).




Tema 2. CBOMCTBa BELIECTB.

Xumudeckue u GU3NUecKue CBOMCTBA BellecTB. YncThie BemecTBa U cMecu. OCHOBHBIE TTPUEMBI C
TBEPABIMU, KUJIKUMHU U Ta3000pa3HbIMU BelllecTBaMu. JlabopaTtopHbie ciocoObl MOTyUYeHHS
HeopraHuuyeckux BeecTs. IIponecc pacTBopeHus BemecTs. PacTBOphI U MX IPUTOTOBIIEHHUE.
Ilpaxkmuueckue 3a0anusn

llonyuenue yanexucnozo 2asa, KUciopooa 6 1abopamopui.

Ionyuenue cynvgpama meou us meou , cepebpa uz Humpama cepeopa u m.o

Tema 3. [louemy 1 KaK MPOTEKAOT XUMHUYECKUE PEAKIUH.

MHuoroo6pasue 1 3aKOHOMEPHOCTH MPOTEKaHUs XUMUUECKHUX peakuuii. Knaccudukanus
XUMHUYECKUX peaklHidi. 3aKOHOMEPHOCTH NMPOTEKAHM XUMUYECKUX peakiuil. BHelmHue npusHaku
MPOTEKAHUA XUMHUYECKUX peaklnii. XMMHUYeCKHe ypaBHEHHUs. 3aKOH COXPAHEHUS MacChl BEIlleCTBa.
XUMHUYECKUE PEAKIIUU B )KUBBIX OPraHU3MaXx.

Ilpakmuueckue 3a0anus
Cocmasnenue ypasHenull peakyuti o yenouke npespaujeHuil.

Onvimel «3mest uz caxaphoil nyopuly, «Bzaumooeticmeue memannos ¢ coOnAHOU KUCIOMOWUY, «3mes u3
2NIIOKOHAMA KANbYUsL»

IIposedenue kauecmeenHvIX peaKyuil.

Tema 4. Bona.

Boga B macmtabe rmtanetsl. KpyroBopot Bojsl. [Ipuponnas Boaa u e€ npecHoi BoAbI Ha
rwtanete. [IpecHast Boga u ee 3amachl. DKOJIOTHYECKUE TPOOIEMBI YHCTOM BOIbl. Bosa B oprannsme
yenoBeka. Bona B mequnmae U papmMakoaorud. AHOMaIUU (PU3HYECKUX CBOWCTB. PacTBopsromas
CIOCOOHOCTH BOJIBI. [Ipo0IIeMbI MUTHEBO BOJIBI.

IIpakTuKa:

AHanuz 600bl U3 NPUPOOHBIX UCTOUYHUKOS.
Pacmeopsowee oeticmaue 600uvl.

Ouucmka 600ul.

Onpeoenenue scecmkocmu 800bl U ee YCMpaneHue.
Mnozo nu 600wl 6 o6owax u ppykmax?

Tema 5. Hnctele BemiecTsa 1 CMECH B )KM3HH YEJIOBEKA.

Uucteie BemectBa [uctummpoBanHas Boaa, Kucmopon. Cepebpo, Bomopon, CBunen u
np. Uctunnsie pactBopsl. CMmecu Mopckas Boja. I'panurt. Crans. PacTBop Xiopuaa HaTpus Ais
unbekiuil. YUyryH. Bosgyx. bazanpr. Crexno. DOMynbcus «Macio B BoJe». Pa3HOBUAHOCTH
cMmeceif, o00JacTM WX UCHONB30BaHUS B TIOBCEJHEBHOW KH3HU uUelIOBeKa. [ OMOTeHHBIE U
rereporeHHsie cmecu. Cmecu B (apmakonoruu. [IpuMepsl >KUIKHUX, TBEPIABIX M Ta3000pa3HBIX
cMmeceil. OHOPOIHBIE U HEOTHOPOAHBIE cMecH B ObITy. CBolcTBa cMmeceil. Pa3nenenue cmeceii.

Broigenenue BemiecTB M3  HEOJHOPOAHOM CMeCH, OOpa30BaHHON pPAaCTBOPUMBIMH U
HEpacTBOPUMBIMU B Boje BemectBamu. OtTcramBaHue: BrpijgeneHue BemiecTB M3 HEOJHOPOJHOM
cMecu, oOpa30BaHHOW HEPACTBOPHUMBIMH B BOJE BEIIECTBAMH C pPAa3JUYHOM IUIOTHOCTHIO. B
JEMUTEIbHOW BOPOHKE. JluCcTWiuIsius, BhIMapuBaHWe, LEHTPpUDYTHpOBaHHUE, XpoMarorpadus,
KpUCTAJINIM3alusl U BO3rOHKAa. [leperonka wim IUCTWILISALUS - CHOcOo0 paslieneHHsl, OCHOBAaHHBIN
Ha pa3anuuu B TeMIlepaTypax KUIIEHUS Ipyr B Ipyre KOMITOHEHTOB.
[IpueM pasneneHus OJHOPOJHBIX CMECEM TMyTeM UCHapeHus JIETy4YuX JKUJKOCTEH C
nocienyromen KoHAeHcalued wux mnapoB. llpumep: mnoiydeHHe TUCTUIUIMPOBAHHOM BOJIBI.
Pemenuie 3a1a4 Ha HaX0XI€HUE MACCOBOM M OOBEMHOM J0IM KOMIIOHEHTA CMECH.

Ilpakmuka
H3zeomosnenue npocmetiwux ¢hunbmpos uz noopyunsix cpeocms. Pazoenenue neoonopoomwvix
cmecell.

Ouucmka MeoH020 Kynopoca om HepacmeopuMbLX U pacmeopumMbvlx npuUmMecel.



Tema 6. [loBapeHHas coib U caxap

Ponws moBapeHHOM comi B 0OOMEHE BEIECTB YeIoBeKa U KUBOTHBIX. CoseBoil OanaHc B
opranusme uenoBeka. [Ipumenenue xsopua HaTpusi B XO3MCTBEHHOM 1€ATEIbHOCTH YEIOBEKa.
Korna cons - 1. 3noynorpebienue conbto. Mcrnonb30Banue XJ10puaa HATpHsi B XAMHUECKON
IIPOMBIIITIEHHOCTH. Vcrionb30BaHKe XJI0pyUa HaTpus B nuie, MeaunuHe. llponzBoacTso
noBapeHHoi conu. Caxap u ero coiictpa. [lone3nbie U Bpeanbie 4yepThl caxapa. HeoObruHoe
IIPUMEHEHHE caxapa.

Ilpakmuka.

Ceoticmea pacmeopoe nosapeHHou Cou.
T'opum nu caxap?

Tpubonromunecyenyus

Tema 7. XuMus nuiu

W3 yero cocrout numa. XuMUYECKUM COCTaB MPOIYKTOB NMUTaHUSA. OCHOBHbIE KOMIIOHEHTBI
AN KUPBI, OCTTKU, YTIEBOIbI, BUTAMHUHBI, COJIU. XHUMHUS MPOAYKTOB PACTUTEILHOTO U KUBOTHOTO
npouCXOoXKAeHUs. Pu3nonorus numieBapeHus. [IpoayKTsl ObICTPOro MPUrOTOBICHHUS U OCOOCHHOCTH
uX mpou3BojCcTBa. [Iporeccsl, mpoucxoasiiye Npy Bapke, TYIICHUU U kapeHun nuimu. Kak cnenats
€1y He TOJIbKO BKYCHOM, HO U nosie3HoN? Jlo6aBKU B IPOIYKTHI MUTAHUS.

XUMUYeCKHe peaklud BHYTpU Hac. XHUMHUYECKHE MPOLECChl, MPOUCXOIANINE MPHU
XpaHEHUU U TepepabdOTKe CEeTbCKOXO3SIMCTBEHHOTO ChIphsi. KOoHCEepBaHTHI U AHTUOKUCIMTENH, MX
pOJIb.

Crioco0bl XMMHYECKOI0 aHAJIM3a COCTaBa BEILIECTB B IPOAYKTax nutanus. CoaepxaHue
BUTAMUHOB M MUHEPAJIbHBIX BEIIECTB B MUIIEBIX MPOIYKTAX.

Ilpakmuka
Onpeoenenue kauecmea meoa. llposepka meda na nHaruuue Kpaxmaia, mMeid, caxaposbvl.
Onpeodenenue sumamunos A, C, E 6 pacmumenvhom macie.

Onpeodenenue HUMpamo8 8 NPOOYKmMax.

AHanuz npoxnaoumensHviX HanUMKoS.

Onpedenenue kogheuna 6 Hanumrkax

OnpedeneHue co0epiHCanuusi HCUpos8 8 CeMeHax pacmeHull.

Kauecmeennvle peaxyuu na npucymcmeue yeneeo0os.

Xumuueckue onvimbl ¢ He6amenbHOU Pe3UHKOU.

Onpedenenue cooepicanusi NOBAPEHHOU COMU 8 NPOOYKMAX NUMAHUs (MAC0, Cbipbl, CONEHbLE
MBOPOIHCHBLE UZ0ETUSL).

Tema 8. Cinuku

[Mupodopsl. Uctopust uzodperenust cnuuek. Crimuku lancens u Yokepa. Cnuuku Copwua.
Crnuuxku Mpunu. IBeackue crnmuku Jlynacrpema. Kpacubiit u Oenbiit gpochop. OKuciIuTenbHo -
BOCCTAHOBUTENIbHBIE IPOLECCHl, MPOTEKAIOUIME MpPU 3aKUTaHUU CIOUYKUM. OCHOBHBIE BHIBI
COBPEMEHHBIX CcHH4YeK. JlepeBIHHbIE(U3TOTOBIEHHBIE U3 MATKUX IOPOJ JAEpeBa - OCHHBI, JIUIIBI,
TONOJS, aMEpPUKaHCKOM Oenoil COCHbl M T. I.), KapTOHHbIE W BOCKOBblE (mapaduHOBbIE -
M3TOTOBJICHHBIE M3 XJIOMYATOOYMa)KHOTO JKIyTa, mpomuTaHHoro mapadunom). I[lo wmetomy
3KUTaHUS - TEPOUHBIE (3AKUTAIOIINECS TPU TPEHUH O CTICUATBHYIO TOBEPXHOCTB).

Cnnueunoe npousBoactso B Poccun. CtpoeHne, cocTaB U U3TOTOBIIEHUE CITHYEK.

Crnenunanpaple cinukd. [IITopMOBBIE (OXOTHUYBH) - TOPSIIIIME HA BETPY, B CHIPOCTH U TIOJT
noxném. TepMuueckue - pa3BUBAIOIINE IPU TOPEHUH 00Jiee BEICOKYIO TeMIIepaTypy U Jaroliue
IIPU CTOPAaHUM TOJIOBKU OOJIbIIIee KOIMUECTBO Tersia. CUrHaibHbIE - JAIOUIUe PU TOPEHUN
uBetHoe miaams. doTtorpaduueckre - TaroIe MTHOBEHHYIO SPKYIO BCIIBIIIKY, HCIIOIb3YEMYIO
pu gororpapupoBanuu. CUrapHble - CIIMYKK YBEITMYEHHOT'O pa3mepa ajis 6osee
MIPOJOJKUTENLHOTO TOPEHUS IPU PACKypUBaHUU cUrapbl. TpyOoUHbIe- CIUYKU YBETMUYEHHOTO



pasMepa [1st 0oJiee MPOAOIKUTEIHLHOTO TOPEHHS PU PACKYPUBAHUH KYPUTEIbHOM TPYOKH.
KamunHbIe - OueHb AJIMHHBIE CIUYKH, YTOOBI 3KUTaTh KAMUHBI. ['a30BbI€ - MEHbIIEH IJIMHBI,
4yeM KaMHHHbIE, YTOObI 32)KUraTh Ta30Bble ropeiku. JlekopaTuBHbIe (10AaPOYHBIE,
KOJUJICKIIHOHHBIE) - OTPAaHHYEHHBIE BBITYCKH KOPOOKOB (MHOTIa HAOOpamMu, YI0KEHHBIMH B
JICKOPAaTUBHYIO KOPOOKY).

IlIpakmuka

H3yuenue ceoticme pazniuunsix 6u006 cnudex (bblmoewvlx, OXOMHUYbUX, MEPMULECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpaghuieckux).

Tema 9. bymara

OT mepramMeHTa W WIETKOBBIX KHHUT 10 Hamux aHed. llemmronosa. Ceszyromue: KaoJuH,
KapOOHAT KajibllMsl, MUTMEHTHI. XJIOM4aTOOyMakHble TKaHU. Buapl Oymaru um MX NpakTUYECcKoe
UCroib30BaHue. TexHomorusi mpousBojcTBa Oymaru. CTpykTypa OymMaru moj MHUKPOCKOIIOM BO
(IyOpecreHTHOM CBEUCHHH.

[TonyhabpukaTe! s MPOU3BOACTBAa OymMaru: IpeBecHasl Macca WM IEeJUTI0NI03a; IeJUTI0N03a
OJIHOJIETHUX pAacTeHUH (COJOMBI, TPOCTHHUIIbI, KOHOIUIM, pUCa W JPYTUX); IOJYLEII0I03a;
Makynartypa; TpsSOu4Has 1ojixymacca; AJis ClielualbHbIX BUIOB Oymaru: acOecT, IepCcTh U Apyrue
TEKCTUJIbHBIEC BOJIOKHA.

[IpousBocTBO OymMaru: mpUroToBICHHE OyMa)KHOW MacChl (Pa3Moll U CMEIIEHUE
KOMITOHEHTOB, MPOKJIeiKa, HAllOJIHEHUE M OKpacka OyMakHON Macchl); BhIpabOTKa
OyMaxHOU Macchl Ha OymaroenaTelbHOM MamuHe (pa30aBIeHUEe BOJIOK M OYMCTKA MACCHI
OT 3arpsi3HEHUi, OTJIMB, IPECCOBAHUE U CYILIKA, & TAKXKE EPBUYHAS OT/AEIIKA);

OKOHYAaTeJIbHas OT/IeJKa (KaJlaHJUpOBaHUE, pe3Ka); COPTUPOBKA U YIIAKOBKA.

Ilpakmuka.

H3yuenue ceolicme paznuunvlx U008 bymazu.

Ilonyuenue 6ymacu.

Tema 10. XuMusi 1 CTPOUTEIHCTBO

CrpourenbHbie pactBopbl. M3ects. Men. Ilecok. beron. Ilement. Hcropus crekna.
Kupnnun. ®@apdop u ¢asHc. [lpeBecrHa - yHUKAIbHBIA CTPOUTEIbHBIN MaTepuall. JIakokpacouHble
Matepuanbl. CBoicTBa o0JM(Bl, MacISIHBIX Kpacok, sMaieil, pactBoputeneil. Ilonstue 00
SKOJIOTMUECKH 4YHCThIX Marepuanax. Kepamundeckas mneHa. 3umaput. Kampimut. CosiomMur.
I'pyro6noku. CunukaTsl METAJUIOB U BSUKYIIME MaTtepuasibl. Koppo3us CTpOUTENbHBIX MaTEepHUaIoB.
[Tonumepsl B CTPOUTENIBCTBE.

XUMUYECKHE CBOMCTBA CTPOUTEIBHBIX MaTEPUAJIOB

XuMudeckasi CTOMKOCTb - 3TO CBOWCTBO IIOKAa3bIBac€T, HACKOJIBKO MaTepuan YCTOMUYUB K
BO3JIEMCTBUIO APYTUX BEILECTB: KUCIIOT, IIEJI0UYEH, COJIEH U Ta30B.

Koppo3nonHasi yCTOWYMBOCTH - CBOMCTBO MaTepuanga IPOTUBOCTOSTh BO3JECHCTBUSAM
OKpY>Karolen cpepl. Yale Bcero 3To0 OTHOCUTCS K CHOCOOHOCTH HE MPOITyCKaTh BIIAry.

PacTtBOpUMOCTb - CBOWCTBO, MpPU KOTOPOM MaTepHall UMEET CIOCOOHOCTh PAacTBOPSTHCS B
Pa3IMYHBIX KUAKOCTSX.

Anre3ust - CBOWCTBO, KOTOPOE XapaKTEPU3YeT CIIOCOOHOCTh COEAUHSTHCS C JAPYTUMHU
MaTepuagaMH U IOBEPXHOCTSIMH.

Kpucrannuzanus - XapakTepUCTHKa, NPU KOTOPOM MaTepuar MOXET B COCTOSHUM Tapa,
pacTBOpa WM paciiiaBa 00pa3oBbIBATh KPUCTAILIHI.

Bunsl 3arps3HeHuil (mbUIeBble, pajMalMOHHBIE, OMOJIOTMYECKHE, IIIyMOBBIE), 3HAUCHHE
KUBBIX OPraHU3MOB B JOMax M KBapTHpax.

Ilpakmuka

Onpeoenenue omHocumenbHoOL 3anblIeHHOCMU 8030YXA 8 NOMEUeHUU.

Pewenue 3a0au c sxonoeuueckum cooeparcanuem.



Tema 11. Xumusa u MegunmHa

Ilepgvie wazu xumuu é meouyune. Ilonstre o hapMakoIoruu, MaTPOXUMHUH,
xumuoTepanuu. [lapanensc - OCHOBOIONIOKHUK MeAUIIMHCKON Xxumun. KnaBauii ["anen -
¢dapmaxkoutor. I1. Dpaux - OCHOBOMONOXKHUK XuMuoTepanuu. [Ipodeccun: XuMuk, OMOXUMUK,
¢dapmareBt, 1abopanrt. JlekapcTBeHHBIE BemecTBa. Kiaccupukanum JeKapCTBEHHbBIX BEIIECTB:
bapmakonornueckas, xumuaeckasi. CoIpb€ 115 TOTY4YEeHUSI HEOPTaHMYECKUX, OPraHMYECKUX
JIeKapCTBEHHBIX BemiecTB. POpMBbI JIEKAPCTBEHHBIX MPEMapaToB: TAOIETKH, IPaXKe, CBEUH,
9MYJIbCUH, CYCIICH3UU, HACTOMKH U JIp.

Ilpaxmuka
O3naxomnenue ¢ popmamu 1eKapcmeeHnblx NPenapamoa.
3naxomemeo ¢ obpazyamu 1ekapcmeeHHbiX cpeoCcms U Onbimol ¢ HUMU.

OKCKypcusi 6 MEONYHKM.

Campvle npocmuie u3 n1ekapcme

Ilepmanranar kanua. Mcrtopust otkpeitusa. @Dusnueckue cBorcTBa. OKHUCINUTENbHbBIE
cBoiicTBa. [IpuMeHeHne pacTBOPOB MEpMaHTaHaTa Kayius B ObITY, B MeauuuHe. [IpaBui xpaHeHHS.
Mepsb!l nepBoii MOMOILM IIPY OTPABJIEHUU KOHLIEHTPUPOBAaHHBIM PACTBOPOM II€pMaHraHaTa KaJlMs.
Ilepokcun Bomopona, ucropust OTkpbiTHs. Ileprugpons. dusnueckne XHUMUYECKUE CBOMCTBA.
[IpuMeHeHMe B MeMIIMHE: KPOBOOCTAaHABIIMBALOLIEE U Je3uHpuuupyrouiee cpeactso. Moxa: ucropus
OTKPBITHUS, CTPOCHHE, PU3NUECKUE U XMMUYECKH CBOMCTBA, IPUMEHEHHUE.

bopnass kucnora, OOpHBIH CHUPT, AHTUCENTHYECKAas AaKTUBHOCTb. DU3MOIOTHYECKUI
pacTBop.

JIsmue. Hamateipabiii cimpt. ['excarmapar xmopupga Kambimsa. [enraruapar cyibdar
LMHKA.

AKTUBHPOBAHHBIN YIOJIb.

Ilpakmuxa
IIpuecomosnenue pacmeopa xa0puoda Kanbyus ¢ 3a0anHOU MACCOB0U OOJIell.

«Kuokuii xameneony. Pasnoscenue nepokcuoa eooopooa. H202 — okuciumenb 60cCmanogumens.
Pacmeopenue tiooa 6 600e, 6 cnupme. Pacnosnasanue uoouoos Obecygeuusanue pacmeopa
nepmMaH2anama Kaaus akmusupoSaHHbiM YeiéM.

HAoosumeule sewecmea

Anp1. Knaccudukanust sI0BUTHIX BEIIECTB. YTapHbIN Ia3: MPU3HAKU OTPaBICHUS
Oxkazanue niepBoit nomonu. Ptyrs. TokcuuHOCTh mapoB pTyTu. Coiiu PTYTH: KOJIOMEINb, CyJemMa
puMeHeHne B MeaunyHae. Meimbsak. Ceuen. CoennHeHns Xxpoma. TOKCHYHOCTh OPraHUYECKUX
pactBopuTteneil. [IpaBuna xpaneHus 1108 B ObITY. Mepbl IepBOi TOMOIIM NTPH OTPABICHUU
XUMUs 1 MEULIMHA.

buozennwvie snemenmot u ux coeOunenusn

OO6mmit  0030p OHOJOTMYECKONW POJU  DIEMEHTOB-OPTaHOTEHOB  YTiepona. Bomopon
Kucnopon. Azor. Cepa. docdop.

buonoruueckas posib HEKOTOPBIX HEMETAJJIOB, HE OTHOCAUIMXCA K opraHoreHam @top
Xnop. bpom. Moxa. Kpemuuii. Cenen.

buonornueckn BaKHbBIE HEOpraHMYECKHE CoequHEHMs HemeTtauioB. Kuciopon. O30H
Boga. Munepanbsablie Boabl. [lepokcun Bonopona. @epMEHTaTUBHBIE CPEJICTBA 3aLUTHl OpraHU3Ma.
CepoBonopon. AMmuak. [{uki MmoueBuHOOOpazoBaHus. MOHOOKCH a30Ta.

Hutpatsl, HuTpuThl. Yriekucnblii ra3. MoHookeus yriaepona. bydepHbie cucrembl
opranu3ma. ['mapokapbGonatHas OydepHas cucrema. @Docdarnas OydepHas cucrema.
Mexanusm  OydepHOro  JeHCTBUSL  CUCTEMBbl. B3auMOCBSI3b  KpyroBOPOTOB  OMOTEHHBIX
JJIEMEHTOB.

buoneopzanuueckana xumua u meouyuna



Heoprannueckyto OHMOXHMMHIO MOXKHO PpaccMaTpuBaTh KakK MPUIIOKEHHWE MPHUHLUIIOB
KOOPAMHAIIMOHHOM XUMHM METaUIOB K OHMOJOrMYecKuM IpobisemaM. MeTraiasl B OpraHu3Me
YeJI0BeKa

buonoruueckas poiab «METaIOB KU3HW

OO6muit 0030p pomm 8-meraymioB. Harpuit. Kamumit. Maruauii. Kanenuii. JlanHble MeTajuTbl
paccMaTpuBaroTCs COINIACHO IUIaHA:

1. Conepxanue B 3eMHOU Kope. BaxkHeiye npupoiHble COEAUHEHHUS.

2. Copnepxanve u (OpMBI CYIIECTBOBAaHUS B JKMBBIX OpraHusmax. buosornyeckas
pOJIb.

3. IlpumeHeHne MeTana U ero COeIMHEHUH B MEIUIIMHE.

4. TOKCMYHOCTh METAJUIA U €0 COCAMHEHUMN.

Oo6mwuit 0630p ponu 4-metaios. XKeneso. Mapranen. Ko6anet. Menp. [luak. Monu6eH.

JlaHHbBIE METAJUIbI PACCMATPUBAIOTCSI COTJIACHO IUIAHA:

1 Coneprxanue B 3eMHOM KOpe.

2 BakHeliye NpupoaHble COEUHEHMUS.

3 Coneprxanue 1 ¢GopMbl CYIIECTBOBAHHUS B )KUBBIX OpraHu3Max. buojgoruueckas poib.
4 [IpuMeHeHre MeTajula U €ro COeAMHEHUI B MEAULIUHE.

dusnonoruyeckas M MATOJIOrMYecKas pPOJIb HEKOTOPBIX 3JIEMEHTOB B OpraHusme. 8-
OnemeHTsl. 4-OneMenTsl. KoMiekcHble (KOOpAMHALMOHHBIE) COSAMHEHHSI PA3IMYHBIX 3JIEMEHTOB B
opranusMe. DIEeMEHTHI, 00JIe3HH, JIeKapcTBa. bHomornyeckn akTHBHBIE MOJICKYJIHI.

Boma. AwmmHOKHCIOTBL. ~ AckopOwHOBas  kuciota. OpTOMOJCKYJIsSpHAs  MEIHIIHHA.
buonoruuecku akTuBHBIE oOJIMrOMEpbl buosornueckas posib  HEKOTOPBIX METalIOB, HE
OTHOCSIIMXCS K «MetauiaM ku3Hm». Amomunuii.  Cepebpo. bapuii. Pryrs. Cauner.
Ilpakmuka.

Temamuueckas 6UKMOPUHA « XUMUSL U MEOUYUHA Y.

Du3uueckas Xumua u MeOUyuna

@dusnonor - 310 (U3MKOXUMHUK, HMEIOIIMH Jel0 C SBJICHUSAMH KHBOI'O OpraHHU3MA.
N.M. CeuenoB JKuBble OpraHu3smMbl MOTYT CYIIECTBOBATh JMIIb OJlarojapst UX 3amevaTeabHON
CIIOCOOHOCTH KHMHETUYECKH KOHTPOJIMPOBaTh XUMHUYECKHE PEaKIMU M TeM CaMblM IOJABIATh
CTPEMJICHHE K JOCTHXCHHMIO TEPMOJIMHAMHMUYECKMX paBHoBecuil. I.B. bepesnn Xumunueckas
TEPMOJMHAMMKA U JKMBbIE OpraHu3Mbl TepMoIMHAMUKa U OPTaHU3MBI.

Xumuyeckass M OuoxuMuyeckass KWHeTMKa W Karanu3. depmeHTHl - OuoNOrHueckue
KaTaJln3aTopbl. 3HAYEHUE PACTBOPOB JUIsl OMOJIOTMH U METUIIMHBI.

KucnorHo-1menouynoe paBHoBecue U OydepHble CHCTEMBbl OpraHU3Ma.

AMUHOKHCIOTHBIE OydepHble cucTteMbl. benkoBele OydepHble cuctembl. l3meHeHue
KHCJIOTHO-ILETI0YHOTO paBHOBECHS pu pa3IMYHBIX 3200JIeBaHUSAX.
Meouyunckue mamepuaisl

Heoprannueckne MenMIMHCKHE MaTepuayibl. Metamuipl.  YIVIEpOAHBIE  MaTepHAJIbL.
MexaHu3mMbl B3aMMOAECHCTBHS MEIUIMHCKUX MaTepHalioB C OHOJIOTMYECKUMHU CHCTEMaMHU.
BzaumopeiicTBusi: MaTepuan - KpoBb, MaTepuaid - TKaHb, Marepual - KIeTKa, MaTepuan -
OMONOIMMEPBI.

HckyccTBeHHBIE OpraHbl. AmNmaparbl «MCKYCCTBEHHOE CEpALIE-JIETKOE», «HMCKYCCTBEHHAas
nouka». MIcKycCTBEHHOE cep/lle YeIOBEKAa C aBTOHOMHBIM HCTOUYHUKOM IUTAHUS.

Bonpoce! k ceMuHapam:

1. Wom: wucTopus  OTKpBITHS,  CTpOeHHMe, (H3MYECKME M  XMMHYECKHE  CBOICTBA,
MIPUMEHEHHUE.

2. bopnas kucnora, OOpHBIN CIUPT, aHTUCENTUIECKAS AKTUBHOCTb.

3. @wumsunonoruueckuit pactop. Jlsmuc. HamaTsIpHbIA criuprT.
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@ypanuiauH. AKTUBUPOBAaHHBIA  yroyib. ['OpuM4yHWKHM, TIacTeipu. WX  mnpuMeHeHue,
CBOMCTBA, CITIOCOOBI XpaHEHUS.

Acmmpun. [Ipumenenue, hapMakoIorndeckoe ACHCTBHE Ha OpTaHU3M.

AHTHOMOTHKH, KIaccudukaius. J{ucoakTpuos.

ApomaTuueckue Macia 1 uX JeHCTBUE Ha OpraHu3M. ApoMaTtepanusi.

AcniupuH, (pU3HYECKUE CBOMCTBA, UCTOPUS TIOTYyICHHUS.

AHTHOMOTUKHU, UCTOPHS OTKPBITHSL.

. Kimaccudukanus s1oBUTBIX BELIECTB.
. YrapHblii ra3: npu3Haky oTpaBieHus. OkazaHue nepBOi MOMOIIH.
. Prytb. Tokcuunocth napoB prytu. Cosid pTYTH: KaloMelb, CyJieMa, IPUMEHEHUE B MEIUIIUHE.

Mbibsk. CBunen]. CoeuHEeHHs XpoMa.

IIpakmuxa

Hccneoosanue nexapcmeeHnbix npenapamoa.

Henosaa uepa «Cnacume 06oavHo2o». J[lenoeas uepa conpogodcoaemcs npogedeHuem
KA4eCmeeHHo20 aHauu3a pacmeopa KOHKPEMHO20 6eujecmed XUMU4ecKumu Memooamu.
(Bewecmea: muocynogham nampus, HOBOKAuH, iakmam Kanvyus, b-2nokosa, meouwlil Kynopoc,
bpomuo xanus, cyivgham macuus,).

Hccneoosanue moxcuunocmu 6vimoswvix ewgecms. Ocmopooicro, nuwesvie 0obasku! Hx
oeticmeue Ha OP2aHu3M.

Pewenue 3a0au no obweu xumuu ¢ MeOUKO-OUOIOSUYECKOU HANPABIEHHOCHbIO.
Konxypc  (konuuecmeenmwiii) uucna pewennvlx 3aoau. Cocmaenenue cOOPHUKO8 3a0ay
yuawuxcsi no meme (¢ pewenusmu). CocmasieHue mMEOPUECKUX pPACHEMHBIX 3a0ay No
DPA3TUYHBIM MEMAaM.

JlekapcTBeHHbIE TpemapaThl, WX BUABI W  HazHaueHwe. Kaxmoe JexkapcTBo -
XUMHUYECKUN PEaKTHB.

Mmuororpannsiii #oa. Ilouemy Hom Hamo naepkarb B IUIOTHO 3aKyNOPEHHOW CKIISTHKE.
«3enéHKay WM pacTBOp OpWUIHMAHTOBOTO 3enéHoro. HeoOblyHbIe CBOWCTBA OOBIYHOU
3€JIEHKHU.

AKTHUBHPOBAHHBIN YT OJIb.

JlekapctBa ot poctyabl. Buramuasr CamoienbHbIe IEKapCTBa.

ACNMpYUH WM aneTWICAIMIWIOBAs KHCIOTa M €ro cBoWcTBa. YUTO moJe3Hee: acnupuH
WM yrcapuH, HypodeH win ubynpoden?

Iepekuce Bogopoaa u rugponeput. CBoiicTBa HepeKucu BOAOPOAA.

[TepmanranaT Kanusi, MapraHIlOBOKHUCIBIA Kaluid, OH K€ - «MapraHioBka». HeoObluHBIE
CBOICTBa MapraHiOBKU. Kakyio OMacHOCTh MOXKET MPEACTABIATh MapraHIlOBKA.

HyxHa nu B momanrHeit anteuke 60pHast KUCIOTA.

Crapble 1ekapcTBa, Kak ¢ HUIMU TIOCTYITHUTb.

Bormpocs! k cemunapam:

1. [lepmanranat xanus. Mctopus otkpeitust. @uznyeckue cBoiictBa. OKUCIUTENbHbBIE CBONCTBA.
[IpaBuia XxpaHeHHs MepMaHaraHaTa Kajus.

2. [Ipumenenne pacTBopa nepMaHraHata Kaius B ObITY, B MeIUIIMHE. Mephl IEpBO MTOMOIIN
MIPH OTPABIIEHUU KOHIICHTPUPOBAHHBIM PACTBOPOM TMIEPMaHTaHATA KA.

3. PactBop OpmimnanToBoro 3eneHoro. Ilepokcun Bogopoaa, uctopus oTkpeItus. [lepruapons.
dusnueckue, XUMU4Yeckue cBorcTna. [IpuMeHeHre B MeTMIIMHE: KPOBOOCTAHABIIMBAIOIIECE U
NE3UHPUITUPYIOIIEE CPEACTBO.

IIpaxkmuxka.

Tonyuenue uooogopma.

Jleticmeue Kuciom Ha OPULTUAHMOBYLLL 3€IeHbLLL.



Ll]enounoe pacuennenue 1e6o0MuyemuHa.

Kauecmeennas peaxyus na nepoxcuo 600opooa.
Onpeoenenue uMamuno8 8 Npenapamax NOIUSUMAMUHOS.
Tema 12. Xumus u Tpancriopt

Martepuanbl, KOTOpBIE HCIIOJIB3YIOTCA JJIsi HM3TOTOBJICHHUS aBTOMOOMWIIEH. 3amnpaBOYHbIC
KHUJKOCTU (TOIUIMBO, Maclia, CMa3Kd, OXJIAXJAIOUIUe >KUAKOCTH WU T. I1.); PE3UHBI - IIHHBI U
PE3MHOTEXHUYECKUE W3JCNUs; IUIACTMACCHI, OTACIIOYHOJCKOpAaTHBHBIE MaTepuaibl (OOMBKa,
JAKU ¥ KPAaCKH, aHTUKOPPO3HOHHBIE TMOKPBITHS W T. II.); KJI€H, T€PMETUKHU. IDJEKTPOJIUT - ITO
YTO-TO 3HAaKOMOe. BeH3uH, KepOCHH WM Jpyrue «- UHbl XHUMHUYECKHE MPOIECCHI, MPOUCXOISAIINE
npu JKCIUTyaTalluu ABTOMOOMIIS. DKoJIoTHs u ABTOMOOWIIb.
Ilpakxmuxka:

1. Benszun u kepocun Kax pacmeopumenti.
OMnBITHI IO 03HAKOMJICHHUIO C PACTBOPSIONINM JICHCTBUEM HE(DTEIPOIYKTOB, KaK M TPEABLTYIIHH,
TUIOXO BHJIHBI C JIEMOHCTPAI[HOHHOTO CTOJIA, TIOATOMY UX JIY4IIE BCEIO CTABHTh B KAYECTBE
nabopaTopHON pabOTHI.
a) B IPOOUPKHU ¢ OCH3MHOM, KEPOCHHOM M BOJIOH HanmuBaroT 1o 0,5 MJI pacTUTEIILHOTO Maciia 1
B30ANTHIBAIOT. Macjio pacTBOpseTCs B yriieBoiopoiax. OTMEYaroT JyYIIyr0 pacCTBOPUMOCTD B
OeH3uHe.
0) B HEOOJIBIIIME CTAKAHIUKH WK (apPOpPOBBIC YALTKHA C TEMH JKE KUIKOCTSIMH TTOMEIIAI0T KyCOYKU
TKaHH C TISATHAMH JKMPa U TIEPEMEIITNBAIOT UX CTEKIISTHHOM Majno4ykoit 2-3 muH. [locie BrIChIXaHUs
TKaHH, TOMEIIEHHBIC B OCH3UH M KEPOCHH, OKa3bIBAIOTCS OUUIIICHHBIMU OT KHPA.

2. I'openue gvlcuiux y2ne6000po0os.
a) CMaunBaroT MOJIOCKU (QUIBTPOBAIBHON OymMaru B OCH3WHE, KEPOCHHE, Ma3yTe U MOKUTAIOT HX.
BemiectBa ropsT cBeTsAIMMcs IulaMeHeM. Briciye yriieBogopoabl IPH TOpeHUH 00pa3yIoT KOMOTh.
0) Ha xene3nbie tuiacTHHKY WK (Hap(opoBbie KPHIIIKH HAIUBAIOT 110 HECKOJIBKY Karellb OCH3HHA,
KEepOCHHA U CMa304HOT0 Macja WK Ma3yra U no/pkurarot. Habmromaror To ke siBineHue. O6pararor
BHUMaHME Ha JIETKYIO BOCIUIAMEHSIeMOCTh OEH3MHA U Ha CPAaBHUTEIBHO TPYAHYIO 3ar0OpaeMoCThb
MasyTa.
B) B JKeJIe3HYI0 WK (apPopoBYIO JIOKEUKY TOMEIIAIOT HEOOBIION KycOoUeK napaduHa U HarpeBaroT
ero B IuT1aMeHu ropenku. [lapadun miaaBurTcs, a 3aTeM ropuT, 00pasys KOMOTb.
3. Ouucmra 6en3uHa u KepocuHa.

beH3uH 1 KepocHH mociie 3aBOACKON MEPETOHKHU COAEpk aT MPUMECH Ha(PTEHOBBIX KHUCIOT U
ApYyrux BCHICCTB, OCIOXHAIOIMNUX HUX IMPUMCHCHUC. HGOLII/IHIGHHI)II\/JI KCPOCHH, HAIIPUMCEP, ILIOXO
MOJIHUMAeTCsl MO (QUTWIO Jammbl, ciaabo roput M OblcTpo oOpa3yer Harap. HeouuiieHHbIe
MIPOIYKTHI MOKHO y3HATh 110 TPSA3HOMY BHUYy U MAJIOM IIPO3PAYHOCTH.

OunCcTKY IPOU3BOIIT 00BIYHO, 00padaThIBas HEPTEPOIYKTHI CIIEpBa KOHIICHTPHUPOBAHHON
KHCJIOTOH, a 3aTE€M IIEIIOYbIO.
HanuBaroT B 60JIbIIYIO TETUTENBHYIO BOPOHKY 15—20 M1 HEOUHIIIEHHOTO KEPOCUHA U
puOaBIstoT 2-3 MII KOHIICHTPUPOBAHHOM CepHON KUCTOTHI. BOPOHKY 3aKphIBAIOT MPOOKOIA 1
cMech BCTpsAXUBaioT okoio 10 muH. [Ipu 3TOM BOPOHKY JepKaT MpoOKoii BHU3 U BPEMS OT
BPEMEHH OTKPBIBAIOT KPaH, YTOOBI BRITYCTHTH BBEPX Maphl JeTy4nx BemiecTs. [locie aToro
CMECH JIAIOT PACCIOUTHCS, Ha YTO TakxKe moTpedyercst MUHYT 10 umm naxe OoIblie, U MEAJIEHHO
CITYCKAIOT HIDKHHUM CIIOM KUCIIOTO TY/APOHAa.



OcraBmniics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOJIOW B TEUCHHUE
1—2 wmuH. BomHbIil cloW CHycKarOT, a KEPOCHH MPOMBIBAIOT 5— 10-TIpOIIEHTHBIM PacTBOPOM
mienoud. [locne civMBaHMS IIETOYHOTO CJIOS OTMBIBAIOT OT KEPOCHHA BOJOM OCTAaTKH MIEIOYr
(mpoba denondranenHom).

VY0exnaoTcs B TOM, YTO OYMIICHHBIM KEPOCHH OKa3bIBaeTcs Oojiee MpPO3payHbIM, JIydlle
TOPUT U UMEET APYrou 3amax.

Ha nuctku punpTpoBaibHOl OyMaru nomMemaroT Karid KCXOAHOTO U OYHUILEHHOTO
kepocuHa. OUUIEHHBIA KEPOCHH UCHAPSETCs MOJTHOCTHIO, HEOUNIIICHHBIN OCTaBJISIET Mociie ceos
IIATHO IIPUMECEN.

Tema 13. Xumus 1 4uCTOTa B IOME

Mpuia. CocraB, CTpOEHHE, [TOJIyUYEHHUE.

CuHTeTHYEeCKHE MOIOIIME CPEICTBAa U MOBEPXHOCTHO - aKTUBHBIC BemlecTBa. OCHOBHBIE
kommoHeHTh CMC: moBepxHOcTHO-akTuBHBIE BemiecTBa (IIAB); BcrmomorarenbHbIE BeIIecTBa:
IeJIOYHbIE COJIM - KapOOHAT M CUJIMKAT HATpus, HEHTpajdbHbIE COJIH - cyibdaT u (ocdart HaTpus;
KapOOKCHUMETUIIIEITION03a, TMOJUBUHIINUPPOIUIOH, XUMHUYECKUE OTOenuBaTenu (IEepCoin);
XUMUYECKHE OTOenuBaTenu (MEPEeKUch BOJOPOJa); (uznueckue (ONTHYECKHE) OTOSTMBATEIH -
bayopecuupyrolme  COSAUHEHHUS;  aJCOpPOLUUOHHBIE  KpacuTenu  (ylIbTpaMapuH,  HHJUTO,
CUHTETUYECKUE OPraHUYECKHE MHUTMEHTHI); OMoa00aBKU -(pepMeHTHl (JIMMa3bl, MpPOTeasbl U Jp.);
OTJYIIKH; aHTUCTATHUKH.

CpenctBa OBITOBOM XUMHH - XUMHYECKHE CPEJICTBA TI0 YXOIY 32 COOCTBEHHOCTBIO: OJICK IO,
MOMEIIEHUsAMH, aBTOMOOMIIsSIMU. K cpencTBamM OBITOBOM XMUMUM OTHOCST | JIe3UH(DHUIIUPYIOITHE
CpeICTBa, peNeICHTHI U 1p. cpeacTBa. CpeacTBa ObITOBOM XUMUU, IPUMEHSIEMBIE JUIS BHIBEJCHHS
TSATEH.

Ilpakmuxa

Onpeoenenue pH - cpedvl 8 MbLIAX U WUAMNYHSX.

IIpucomosnenue mvina uz c6eyku U CMUPAIbLHOU COObl.

Buviseoenue namen ¢ mxanu. Moina. Cocmas, cmpoenue, nonyuenue.

Cpasnenue ceoticme Mbla co ceoticmeamu CMUPATLHBIX HOPOUIKOS.
Tema 14. XuMus 1 KOCMETHUECKHE CPEIICTBA

Kocmernueckne moromme cpencrsa. Kpemsl. Ilenomoromue cpenctBa. OmnosiacKuBaTenn
u KoHauuuoHepsl. ['enu. CocTaB U CBOMCTBA KaK COBPEMEHHBIX, TAK U CTAPUHHBIX CPEJICTB TMTUEHBI;
IPaMOTHBIN BBIOOpP CPEAICTB TUTHEHBI; TIOJIE3HBIE COBETHI 10 YXOJy 3a KOXKEei, BOIIOCAMH U TOJIOCTHIO
pra. CocTaB M CBONCTBAa HEKOTOPHIX MpENapaToB TMTHEHUYECKOW, JIEYeOHON M JeKOpaTUBHOM
KOCMETHKHU, TPaMOTHOE HX HCIOJb30BaHUE. XMMHUECKHE MPOIIECCHI, JEKalIUe B OCHOBE yXOJa 3a
BOJIOCAMH, WX 3aBHUBKH, YKIAJIKH, OKPACKH; TMPaBWIbHBIA yXOJI 3a BOJOCAMH, T'PaMOTHOE
WCIIOJIB30BaHUE MIPENapaToB JIJIsi OKPACKU U YKJIAJKU BOJIOC, OPUEHTHPOBAHUE B MX MHOTOOOpa3nHu.

J1e30/10paHThl U 030HOBBIH «IIIUT IJIAHETHI.

JlymucTtele BelecTBa B napproMepun, KOCMETHKH, MOIOIIUX CPEACTBAX.

O¢dupnsie macia. CocTas.

Crnoxwusie 3¢upsl. CocTa, CTpOEHUE, MOTYUECHHUE.
IIpaxkmuxa

H3yuenue cocmasa dexopamusHot KOCMEeMUKU N0 IMUKEMKAM.

Onpeoenenue pH - cpeOdbi 6 Mblnax u WAMNYHSX.

H3zeneuenue s¢pupnvix macen uz pacmumenvHozo mamepuana. Illepeunas mama, enogoe
macio.



Tonyuenue cnodcHvlx 2¢hupos u3z OpeaHuyecKux coeOuHeHul. Imuimemanam (3anax
poma). Hzobymunsmanam (Qppyxmosuwiii 3anax).
Tema 15. Xumus u nnanera 3emis

XUMHUECKHUE FJIEMEHTHI B Onocdepe. BroreHHbie U BTOPOCTEIIEHHBIE XMMUYECKUE DIIEMECHTHI.
Makpo u MUKpOdJIeMeHThI. [IpHUnHBl U MPU3HAKK HEIOCTaTKa B OPraHU3ME YEIOBEKa HEKOTOPBIX
3JIeMeHTOB. buoreoxumudeckne TUKIbL. [lukibl ra3zoo0pa3Hbix BemecTB. OcCalo4HBIE IHKIIBL.
KpyroBopor azora B Omocdepe. Cunepanus. Kpyrosopor yriepoma B Omoctepe. Kpyrosopor
kucnopona B 6uocdepe. [Ipaktudeckast pabora «KauecTBeHHOE ompesieieHne HEKOTOPBIX TSIKEIBIX
METaJUIOB B BOJie». ATMOc(hepa Kak CBETOPMIBTpP. 3acOpeHHOCTh aTMocdepsl. [IpuunHbl n3MeHeHus
SIPKOCTH, IIBETa aTMOC(EPHI, TPO3PAYHOCTH U BUTUMOCTU aTMOC(ephl. IKOIOTHIECKHE MPOOIeMbI B
arMocdepsl. [TapHukoBblii 3¢ ¢dext. [TapaukoBbie Ta3bl. BropocTeneHHble KOMIOHEHTHI aTMOC(hepbl
(YTraeKucIblii Ta3, METaH, OKCHJIBI a30Ta, TPOMOC(epHbI 030H, xiopdropyriepoasl). [TocaencTeus
napHukoBoro 3ddekra. O30HOBBIA IMUT W 030HOBast nbipa. Llukim o3ona. [IpuunHBI HUCTOHYCHUS
030HOBOTO mUTa. BemectBa - 3arps3nutenu tponocepbl. Okcuabl cepbl U xyopa. KucioTHbie
OOk, XuMHU3M TporieccoB. PoToXuMHUUYECKUN cMor. Poilb OKCHIOB a30Ta, 030HA, YyrapHOTO rasa,
YTIIEBOIOPOIOB " QJTBJICTHJIOB B oOpa3oBaHUU (hOTOXMMHYECKOTO cMmora.
Ilpakmuka

H3yuenue kucrommocmu 0caoxkos
Hccnedosanue 6030yxa Ha cooepaicanue meepovix npumecell (6U3yaibHO U nPu NOMowu
Mukpockona). [eguyum npecroii 600vl na nianeme. 3aepsizHerue 600vl. Konyenmpuposganue 6
gooe. 00630p 3nauenutl I1JIK no naubonee onacuvim sewgecmeam. Cmounwie 600bi. Ilepsuunas,
BMOPUYHASL U MPEMUUHASL 00PAbOMKA CIMOYHBIX 800. XumuyecKkue cnocoobl YOaneHUs: 3a2psA3HeHUll
(copbyus, Hetimpanuzayus, Koazyaayus, CMepuIu3ayus, IKCMpaxKyus, S1eKmpoxumudecKkue
cnocobwt). Cunmemuueckue no8epXHOCMHO-AKMUBHbLE 8eWeCmBd KaK 3a2pA3HUument 2uopocgepoi.
Hcmoynuru OuoKCuH08020 3a2pA3HeHUs 800bL.

Onpedenenue codepoicanusi UOHO8 8000poda 6 6ode: pH- gaxkmop 600wvl (uccredosanus
npob 800blL ¢ NOMOWBIO OYMAINCHBIX UHOUKAMOPOS).

«Onpeodenenue aMmuaka 1 UOHO8 AMMOHUSL 8 600ex». DKono2udecKue npodiemvl IUmocgepul.
Hecmuyuowvl. UHcexkmuyuodsvi, eepouyuost, GyHeuyuosl, pooeHmuyudvl, Hemamoyuosl, aKapuyuobwl.
Komnnexcnas cucmema 3awumol pacmenuti. Humpamor u numpumoel. Ux eniusuue Ha opeanuzm
yenosexa.

«Onpeoenenue OMHOCUMENTLHO2O KOIUYECTNBA HUMPAMO8 8 NOYBEY.

«OnpedeneHue maxcenvbix Memaiiog 6 nouse (UOHO8 MeOu OBYXBALECHMHOU, CEUHYA)».
Okonoeuveckutl  Monumopuue.  3a0auu  IKOIOSUHECKO2O0 — MOHUMOpUHed.  Xumuueckue u
ouonocuueckue memoowvl auanuza. buounouxayus. Dumounouxkayus. Xumuueckue memoowvl
KOHMPOJIAL.

«Oyenka 3aeps3HeHUsi 6030yXa NO COCMOAHUIO X80OU COCHbLY. Memoovl MoHumopunea
8030VUIHOU CPeObl.

«Oyenka 3aepsizHenust 6030YXa O COCMOSIHUIO X80U COCHBLY.

«Onpedenenue yucmomsi 6030yXa N0 TUUATHUKAM.

«CHee - UHOUKAMOP YUCMOmbl 8030YXax.

«Onpedenenue 3anvlieHHOCMU 8030YXAY.

«Oyenka yucmomvl  ammocghepnoco  6030yxa No  GelUdUHE — ABMOMPAHCHOPMHOU
Hazpy3xkuy. Memoowvl moHumopunea 030yUHOU cCpeobl.

«Pacmenus - unouxamopul n1000poous nouey.

«Pacmenus - unouKamopsl KUCIOMHOCIU NOYBY.

«Pacmenus - uHOUKamopsvl 600HO20 PEHCUMA NOUBY.

«Opeanonenmuyeckue noKazamenu 00bL.



«Kecmkocmv  600vly.  Memoowt  MoHumopumea  800HOU  cpedvi. «Hccredosanue
8000NPOBOOHOU 60001 Y.
Tema 16. HayuHo- ucciienoBaTenbckasi IpOEKTHAS AEATEIbHOCTh
Teopus. IlonsTue npoekra. TUbl IPOEKTOB, OCHOBHBIE 3TAIbI BBIIIOJIHEHUS IIPOEKTA.
Kpurepuu ornieHuBaHust BHIMOTHEHUS U 3alUTHI MPOeKTOB. Co3/1aHKe MPOEKTa OCYILECTBISAETCS
I10 CIEAYIOLIUM 3TalaM:
- OnpeneneHue mpoOIEMBL;
- AKTyanuzanus Tem;
- BeiGbop 00beKTa n3yueHus;
- [locraHoBKa 11en1M U 3a1a4;
- [lon6op maTepuana;
- BeiOop MeTo10B uccie10BaHuS;
- [IpoBenenne 3KCIepUMEHTATBHON PaOOTHI;
- Odopmitenue paboTHI;
- 3amuTa IpoeKTa, NPeACTaBICHUE PE3yIbTATOB.
Ilpakmuxa
BrlinonHeHne npoekToB ¢ UCHOJIb30BaHUEM KOMIIBIOTEPHBIX TEXHOJIOTHM. 3allluTa MPOEKTOB.
2.3. ®opMBbI KOHTPOJIA M ATTECTALMH 00y4AIOIIHNXCH
Jliig oTcnekuBaHus pe3yIbTaTUBHOCTH 00pa30BaTEIbHOIO MPOIEcca [0 IporpaMmme
«XUMUS B KU3HHU YETIOBEKA)» MCIOJB3YIOTCS CIEIYIONINE BUIBI KOHTPOJIS:
- MPeIBAPUTEIBHBIN KOHTPOJIH (MPOBEPKA 3HAHUH YUaIIMXCsl HA HAYaJIbHOM 3Tare OCBOCHUS
[Iporpammer) - BXOJAHOE TECTUPOBAHUE;
- TEKYIIUA KOHTPOJIb (B T€UEHUE BCETO CPOKA PEATM3ALIUU ITPOTPAMMEI);
- UTOTOBBIM KOHTPOJIb (3aKITIOYMTEIbHAS TPOBEPKA 3HAHUM, YMEHUHN, HABBIKOB 110 UTOTaM
peanuzanuu [Iporpammer).
@DopMBI aTTECTAIMHA
- caMocCTosTeNNbHas paboTa;
- TECTUPOBAHUE;
- TBOPYECKUE OTUETHI;
- y4acTHeE B TBOPUECKHX KOHKYpCax M MPEIMETHON OJIUMITHAJIC 110 XUMHUH;
- MPe3EHTAIMS U 3aIlMUTa TPOEKTA.
Texkymuii KOHTPOJIb:
dopmMamMH  KOHTPOJS YCBOGHHs y4yeOHOro warepuana IIporpamMmbl SBISIFOTCS OTYETHI O
MpPaKTUYEeCKHUM  paboTaM, TBOpYeckue  pabOThl, BBICTYIUIGHHS HAa  CEMHHapax, CO3JaHHE
mpe3eHTanMu Mo TemMe W T. A. OOydarommuecs BBHIMOJIHSIIOT 3aJaHUs B HMHIWBHUIYaJbHOM TEMIIE,
COTpyJHMYass C  MEJaroroM. BpIMOJHEHHWE  NPOEKTOB  CO3[JAET  CHUTYalUI0,  MO3BOJSIOLIYIO
peann3oBaTh TBOPUYECKHE CHJIbI, OOECMEYUTh BBIPAOOTKY JIMYHOCTHOTO 3HaHUS, COOCTBEHHOTO
MHEHHMsS, CBOETO CTWIA JICSITEIbHOCTU. BkitodueHne oOydYarmoImMXcsi B pPeaJbHYI0 TBOPYECKYIO
NEeSTeIbHOCTh, TMPUBIICKAIONIYI0 HOBU3HOW W  HEOOBIYHOCTBIO  SIBIIIETCS  CTHUMYJOM  Pa3BUTHUA
Mo3HaBaTeNbHOTO HHTEepeca. OJMHOBPEMEHHO Pa3BHBAIOTCS CIIOCOOHOCTH BBISBISATH MPOOJIEMBI U

paspeuarb BO3HHKAKOIUEC IpOTUBOPCUUA.
IIo OKOHYaHHH Kaxa0i TEMBI MMPpOBOAUTCHA HUTOT'OBOC 3aHATUC B BHAC TEMAaTHUYCCKOI'O
TCCTUPOBAHUA.

Hrorosas  arrecrauuMs  NpPEeIyCMaTpUBAcT  BBINOJHEHUE  MHAMBUAYAJbHOIO  IIPOEKTA.
3. Opranu3anuoHHO-NieJaroruyeckue ycaosus peaauzauuu [Iporpammsi.
1.1. YueOHo-MeToau4eckoe obecneuenue [IporpamMmmbi
Metoauka oOydeHus o nporpamMme «XuMHsI B ObITY» COCTOUT U3 COUETAHUS JIEKIIHOHHOTO
M3JI0KEHUS TEOPETUYECKOr0 MaTepuaia ¢ HarjIsAHbIM II0Ka30M MJUTFOCTPUPYIOLIErO MaTeprana v IpueMoB



pelIeHns mpakTHieckux 3afad. O0ydaromuecs 3aKperIsioT NoJydYeHHbIe 3HaHUS ITyTEM CaMOCTOSITEIbHOTO
BBITIOJTHEHUS PAKTUYECKUX PadOT.

Jl1s pa3BUTHS TBOPUYECKOTO XUMUYECKOTO MBIIIJICHHUS] U HABBIKOB aHAJIMTUYECKON JESITeTbHOCTU
IeAaror IpoBOAUT CEMUHAPBI, 3aHATHS 110 IPE3EHTALMU TBOPUYECKUX U IPAKTUUYECKUX padoT,
MO3IOBBIE IITYPMBbI, HHTEJJIEKTYaJIbHbIE UIPHI.
1.2. MarepuanbHo-TexHu4Yeckoe obecneyeHue IIporpammsl

OpranuzalvoHHbIE YCIOBHSL, TO3BOJISIIOIINE PEATTM30BATh COAEPKAHUE JTONOIHUTEIbHON
00pa30BaTeNnbHON MPOrpaMMbl «XUMHS B OBITY» MPEIOIaraloT HaTu4YKe:
- IOMEIIEHHUS, YKOMITJIEKTOBAaHHOT'O CTaHAAPTHBIM y4eOHBIM 000pyI0BaHUEM U MEOEIbIO (10CKa, MapThl,
CTYJbs, IIKa(dBbI, 37IeKTpooOecedeHre, BITSHKHOM MIKad, pakoBUHA C XOJIOIHOM BOJOIPOBOIHOM BOAOH).
- HEOOXOIUMBIX I SKCIIEPUMEHTOB 000PYI0BAaHUS U PEAKTHBOB.
- MyJBTUMEIUIHHOTO 000py10BaHHs (KOMITBIOTEP, HOYTOYK, TPOEKTOP, (D311~ KapThl, 3KpaH, CPEACTBA
TEJIEKOMMYHUKALUHU (JIOKAIbHBIE IIKOJIBHBIE CETH, BHIXOJ B UHTEPHET).
Junaktuaeckoe oOecreueHre mpernoiaraeT Haluurue TEKCTOB pa3HOYPOBHEBBIX 3aJaHH, TEMATHYECKUX
TECTOB 10 KaXKJIOMY pa3/ieNly TeMbl, HHCTPYKIUH U1 BBIIOJIHEHHS MPAKTUYECKUX padoT, TaOIUIIBI
xumuueckux snemeHToB [I.M1. MenzaeneeBa, TabiuIlbl paCTBOPUMOCTH OCHOBAHUI, KHCIIOT, COJICH.
1.3. Kagposoe odecnieuenne Ilporpammsi.
[Tenaror, peanuzyromuii [IporpaMMy 10JKeH UMETh BBICIIEE WIIH CpeiHee MpodeccruoHaIbHOE
o0pa3oBaHKe B COOTBETCTBYIOIIEM HAIMPABICHUU, 00ECIICUNBAIOIINN €€ MPAKTUYECKYIO YaCTh.
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