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1. losicHuTeILHAS 3aNMCKA
Hanpasnennocts [Iporpammsl ecTeCTBEHHOHAY4YHAs
YpoBeHb ocBoeHus [IporpaMmbr — 6a30BbIi

11. AKTyajlbHOCTH ¥ 0COOEHHOCTb MPOTrPaAMMBbI

Cucrema obmiero o0pa3oBaHHs HE BCErja MOXET 00€CHeduTh OOYYAIONIMXCS TAKUM YPOBHEM
oOpa3oBaHMsi, KOTOPBI OyAeT AOCTaTOYEeH I peaju3aldyd WX CIOCOOHOCTEH B BBHIOPAHHOM
chepe mesarenpHOCTH. [Iporpamma BHEYpOUHOH NEATENbHOCTH «XWUMHS BOKPYTr Hac» (mamee —
[IporpaMma) HampaBieHa Ha pa3BUTHE H  (QOPMHPOBAHHE y OOYYAIONMIUXCS IETOCTHOTO
IpeCTaBIeHus 00 OKPYKAIOIIKUX BENIECTBAX HA OCHOBE IMOJYYCHHBIX XMMHUUYECKHUX 3HaHUH. B Xxome
peanuzanuu [IporpamMmbl, oOydaromuecs COBEPIICHCTBYIOT CBOM YMEHHWS W HABHIKM B PELICHUU
MPAKTUIECKHX 3a]1a4, YTO CHOCOOCTBYET PA3BUTHIO Yy HUX JIOTHYECKOTO, HHKEHEPHO - TEXHUIECKOTO
U SKOJIOTHYECKOro MblnuieHus. Ha mpumepe XxuMuM, ydamuecs MOJy4daroT MPEACTABICHUS O
METO/aX TIO3HAHMs, XapakTePHBIX [UIsi €CTECTBEHHBIX HAyK (IKCIEPUMEHTAILHOM |
TEOPETUIECKOM)

[Ipenycmotpennas [Iporpammoii peanu3anmust MEXKIPEAMETHBIX CBS3€H MO3BOJUT 00YYAIOIIHMCS
OCYLIECTBUTh HMHTETPAllMI0 HMEIOLIMXCS MpPEJCTaBIE€HUM B IEJIOCTHYH KapTHHY MuUpa, a
MPAaKTUYECKHE 3aHATHUS U NPOEKTHas JEATEIbHOCTh COBEPUICHCTBOBATH YMEHHUS U HaBBIKH,
HEOOXOMMMBIE Ui MPOBEICHHUS WMCCIENOBAHMS, COMOCTABICHHUS (AKTOB, aHATHM3a TOTYYCHHBIX
PE3yNIbTaTOB, pabOTHI C MPUOOPAMH U PEAKTUBAMH.

Branenne 3HaHMSMH O XMMHYECKHUX BEIIECTBAX MOTYT OOECNEYHMTHh TPaMOTHOE OTHOIICHUE K
npupoae M K COOCTBEHHOMY 370pOBbI0 0Oe3 HaHeceHWs ymiepOa. [l03ToMy 3HaHHE BO3MOYKHBIX
MOCJIEICTBUI BO3JCHCTBHS PA3JIMYHOTO POJA XUMUYECKUX COCTUHEHUN HA OPraHU3M 4YeJIOBEKa
CTaHOBHTCSI HEOOXOIMMBIM HE TOJIBKO IS BpAayeid, HO | JUIS KaKJOTO YeJIOBEKa.

3HaHMsI, TOTy4aeMbIe B IITKOJIC TI0O XUMHUHU, BO3MOXHO ¥ HEOOXOAMMO TPAaMOTHO MTPUMEHSTH U B
noBceqHeBHONW ku3HHM. [lo3HaBas ocHOBomonararomue 3akOHbl XHMHUH, oOydarommuecs
3HAKOMATCSI C COCTAaBOM M CBOWCTBAMH pAa3JIMYHbIX XUMHYECKHX BELIECTB, KaK €CTECTBEHHBIM
00pa3oM MPHUCYTCTBYIOIIME B YEJIOBEYECKOM OpPraHM3Me, TaK W NPHU HE3aBUCHMOM BHEIIHEM
Bo3jelcTBUU. IIKOJNBHUKM y3HAIOT, KaK HMEHHO J3TH BEIIECTBA BIUSAIOT HA IPOLECCHI
AKU3HEACSITEIbHOCTH OpraHW3Ma M Ha caMmy JKU3Hb YeJIOBEeKa - YTO IOJIE3HO UM B KaKUX
KOJIMYECTBAX, 4 YTO MOXKET OKa3bIBaTh OTPUILIATEIBHOE BIUSHUE.

[IporpaMmma «XuMHUsI BOKPYI HAac» 3HAKOMHUT OOYyYalOI[UXCS C KOMIUIEKCHBIMU HpoOieMaMu U
3aJayaMy, TPeOYIOIIMMH CHHTE3a 3HAHHH MO psAAy mpeameToB ((du3uka, OMOTOTHS, PKOIOTHUS,
reorpadusi, UCTOPUS).

DKOJIOTMYECKHE 3a/1a4i: aHAJIM3 U3MEHEHUH B OKpYIKaloIled cpesie 1 OpraHu3alus CBOEro BIMSHUS
Ha CUTYyaluio, (opMUpoBaHUE OEPEIKHOTO OTHOIICHUS K IPUPO/IE.

®usnyueckue 3afaud: H3yueHHe (U3MUECKHX CBOICTB BElIECTB, (HU3UUECKUE METOJbI aHAIHU3a
BELLECTBA.

Hcropudeckue 3amaud: MCTOPUYECKHE CBEJCHUS O BIMSHUM XUMUM Ha JH3Hb 4YelOBEKa.
Buonornyeckue 3anaun: u3yyeHue XMMHUYECKOTO COCTaBa 00BEKTOB KMBOM MPUPOJIBI.
Nudopmaruka - nouck nnpopmauuu B MHTEpHETE, co3naHue U opOpMIIEHHE MPE3EHTALUH,
paboTa B TEKCTOBBIX U TaOJIMYHBIX PEJAKTOpax.

Conepxanue IlporpamMmbl 3HAKOMHUT OOYHYAIOLIMXCS C XapaKTEPUCTUKOM BELIECTB, OKPYKAOLIMX
Hac B OBITY: BOJIa, IOBapeHHAas COJb, MUIIEBAs COJA, C BELIECTBAMH, U3 KOTOPBHIX CJENaHbl NOCYAa,
CNIUYKH, KapaHjaaly, Oymara, CTpOUTENbHbIE MaTepHajbl, aBTOMOOMIIbHAS TEXHUKA, JIE€KapCTBa U T.
II.

Takne Tembl kak: «Bopma», «lloBapeHHas conb», «Cnuuykm», «bymara» IarT BO3MOKHOCTb
aKTyaJM3allMd 9KOJOTMYecKUX 3HaHMU oOywaromuxcs. [IpakTudeckue 3aHATHUS CHOCOOCTBYIOT
(GopMHpOBaHHUIO ClIENMATBHBIX YMEHUI U HABBIKOB PaOOTHI € BELIECTBAMH U OOOPYIOBAHUEM.
[IpoexTHbIe pabOTHI, TEMAaTHKA KOTOPBIX MpUBOAUTCA B [Iporpamme, mo3BosisT chopMUpoOBaTh y
oOyyaromuxcs yMEHHE CaMOCTOATEIbHO MPHOOPETaTh M MPUMEHATh 3HAHUS, a TAKXKE Pa3BUBAIOT
UX TBOPYECKHE CIIOCOOHOCTH.



AxtyanbsHOCTh [IporpaMmmbl o0ycioBiieHa T€M, 4TO B y4eOHOM IUJIaHE MO MPEeAMETY

«Xumus» OoTBeIeHO Bcero 2 uaca B Hegemo B 10 m 11 kmaccax, 49ro maeT BO3MOXKHOCTB

copmMupoBaTh y 00y4arOIMUXCS TOJBKO 0a30BbIe 3HAHUS O TpeaMeTy. B Toxe Bpemst Bo3pact 16-

17 ner sBnseTcs BaXHBIM JUISI MPO(ECCHOHAIBHOTO CaMOOTpPEACTCHUsI 00yYaronIMXCH.

B03M03HO, 4TO IPOCHYBIIHUICS MHTEPEC K XUMUU MOXKET BIHATh HA BEIOOP Oymymiei mpodeccun.

1.2. Tleparorunyeckas nesjecoodpasHocts IIporpammbl

[Tenarornueckas menecoodpasHocts [IporpamMmsbl 3akiaroyaeTcs B TOM, YTO B Mpolecce 0O0ydeHUs

CO3/Ar0TCs YCIOBHS K (OPMUPOBAHUIO Y O0YUAIOIINXCS

IETOCTHOM KAapTUHBI MHPA, BOCIUTAHHWIO JIOAEH TBOPYECKHX M KOHCTPYKTHBHO MBICISIINX,

TOTOBBIX K PEHICHHIO HECTAaHAAPTHBIX >KM3HEHHBIX 3amad. Ha 3anmaruax mo IIporpamme

dbopmupyroTcs ymMeHHs Oe30macHOro oOOpaleHuss C BENIECTBAMH, HWCIIOJIb3yeMBIMU B

MOBCEHEBHOW JKM3HU, 3aKJIaJBIBAIOTCS HOPMBI 370pPOBOrO oOpa3a >KM3HU. 3HAKOMCTBO

OOydJaromuXcsi ¢ XWMHUYECKUMHU BEIIECTBAMHU, M3 KOTOPHIX COCTOMT OKPYKAIOIUKA MUD,

MO3BOJISIET PACKPBHITh BAXKHEHINHME B3aMMOCBA3M YENOBEKA W DPA3IMYHBIX BEMIECTB B CPEIE €ro

oOuTaHwMs.

1.3.  Otanyurtenbubie ocodennoctu [lporpammal.

[IporpamMa wWMeeT TPUKIAAHYIO HAMPABICHHOCTh W CIAYKHT JJIS  YIOBJICTBOPEHUS

WHAWBUyaTbHOTO HMHTEpeca O0ydYarommuxcs K HM3YYCHHI0 M MPUMEHEHHIO 3HAHUH MO XHMHH B

nmoBceHeBHONW Jkm3HU. B Ilporpamme craBuTcs 3amada HEOOXOAMMOCTH O00ECIICUUTH

XAMHYECKYI0 TPAMOTHOCTh B HANpPABICHUU COXPAHEHHUS 3J0pPOBbS, KaK 3ajora YCIEITHOCTH

YeNoBeKa B XKU3HM; JAeTCS MOHATHE O JIEKAPCTBEHHBIX BEIIECTBAX W MEXaHWU3Max WX JCHCTBHUA Ha

opraum3Mm dYenoBeka. Copmepkanue IIporpaMmbl ompenensercs ¢ Y4eTOM BO3PaCTHBIX

0co0eHHOCTEH 00yJaloMuXCs M UX HHTEPECOB B 00TACTH MO3HAHUS MUpPa, K caMoMy cebe, )KHU3HU B

eJaoM, a TaKkke C Y4YeTOM TCHXOJIOTO-NMEeJarorudecKuX 3aKOHOMEPHOCTeH oOydeHHs WU

(GopMHUpOBaHUS €CTECTBEHHOHAYYHBIX 3HAHMHA M BUIOB MO3HABATENbHOH aesTenbHOCTH. Ocoboe

BHUMaHHE yIesieTcsi JOPMUPOBAHUIO IKOJIOTUYECKUX 3HAHUHA 00YyJarOIInuXCsl.

1.4. Hean u3agaum [Iporpammel

Hean: GopmupoBanue y 00ydaromuxcs rayOOKOro W yCTOWYMBOTO MHTEpECa K MUPY BEIIECTB M

XAMHYECKUX TIPEeBpAlICHHUH, TpHOOpeTeHre HEO0OXOMMMBIX MPAKTHUECKAX YMEHHUH W HABBIKOB

MPOBEICHUS SKCIIEPUMEHTOB.

3agaun:

Oo0yuawmmue:

- pacImupeHne Kpyrozopa o0ydyaromuxcs;

- MOBBIIICHHE MX HHTEpeca K XUMHM U Pa3BUTHE BHYTPEHHEW MOTHBAL[MM YU€HHs 4Yepes

(dhopMHUpOBaHUE TIPEJICTABICHHUI O COCTABE M CBOMCTBAX XMMHUYECKUX BEIICCTB M MaTEPHAJIOB,

OKPYXaIOIIMX YeJIOBEKa B MOBCEAHEBHOM KU3HU U METUIIMHE;

- pacuiMpenue u yriayOlieHue 3HaHUuM 00yyaromuxcs O pOjd XUMHUYECKHX 3JEMEHTOB U MX

COCIMHEHUI B KU3HEACITEIIbHOCTU OpraHu3Ma, O BAKHEUIIUX XUMUUYECKHUX MPEBPAIICHUAX,

JekKalMX B OCHOBE MeTa00JM3Ma, O MPUMEHEHUU B MEIUIMHE HEKOTOPHIX HEOPraHUYECKUX U

OpraHUYEeCKUX BEILECTB;

- pacuimpeHue 1 yriyoneHue 3HaHui 00yJaronuxcs Mo OBJIaJCHUI0 OCHOBAMH METO/IOB

MO3HAHMS, XAPAKTEPHBIX JUJISI €CTECTBEHHBIX HayK (HaOJI0JIeHHe, CpaBHEHUE, SKCIIEPUMEHT,

U3MepeHue);

- MOATOTOBKA O0YUAIOIINXCsI, ODUEHTUPOBAHHBIX HA XUMUYECKUN Mpoduiib 00yueHus, K

YCBOCHHUIO MaTepualia MOBBIIIEHHOTO YPOBHS CI0KHOCTU TIO XMMUH.

Pa3zBuBarwmue:

- (dhopmupoBaHue CIIEUATIbHBIX YMEHUM u HaBBIKOB paboThI c
XUMHUUYECKMMHU BENECTBAMH U MaTepHajaMu B ObITY M MCIOJb30BAaHUs MOJYUYCHHBIX 3HAHUM

Ha MPAKTHUKE;

- pa3BUTHE TBOPYECKUX CIOCOOHOCTEM W YMEHUH yYalluxXcs CaMOCTOSATEIbHO

npuoOpeTaTh U MPUMEHSTh 3HaHUSI HA MPAKTHKE.

BocnuraresibHbIE:



- BOCITUTAHNE DKOJOTHMYECKOH TPAMOTHOCTH M XHMHYECKOW KyIbTYpHl TIPH OOpamieHHuu C
BELIECTBAMU,;
- BOCIIUTAHHE 3MOMOHAIBHO- LIEHHOCTHOTO OTHOLIEHUS K OKPYXAIIIEMY MHUPY;

- OpUEHTANus Ha BHIOOP XUMHUKO-OMOTIOTHUECKOTO MPOduis.

1.5. Anpecar Ilporpammsi

[Iporpamma aktyansHa a1 ooydaromuxcs 10-11 kmacca (15-16 ner). Ha o6yuenne mo IIporpamme
MPUHUMAIOTCS BCE JKENAIONIUE, WMEIoNMe Oa30Bble 3HAHWS M0 XUMHU M HE HWMEIOIIHE
MPOTUBOINOKA3aHUH T10 3JJ0POBBIO.

1.6. ®opMBbl M pe:KUM 3aHATHIA.

@®opmMbl Oprauu3anuy y4eoOHOro 3aHATHS:

- JEKIMOHHO-CEMUHAPCKOE 3aHATHE;

- MPaKTHIECKOE 3aHATHE;

- Oecena;

- KOH(epeHIIHs,

- urpa.

@®opmbl opranu3anuu 00pa3oBaTeibHOr0 Mpolecca - TPYMIoBasi, HHINBUAYaTbHAS.
Copepxanne [Iporpammpl mpeanonaraeT pasHOOOpa3HbIE BUABI IEATEIHHOCTH 00ydYarONIMXCS:
Oecelpl, MUCKYCCUH, TPAaKTHUECKHE W JTaOOpaTOpHBIE pPadOTHI, CAMOCTOSTENbHBIE IPOCKTHBIC
PpabOoTHI C UCITOJIB30BAaHUEM PA3TMYHBIX HCTOYHUKOB MH(POPMAITUH.

I'pynnosas (Gecema oHBpHCTHYECKAs, 3almIMTa TPOEKTOB, JabOpaTOpHOE 3aHATHE, JEKIH,
OJIUMITHAMA, OTKPBITOE 3aHITHE, MPAKTUICCKOE 3aHATHE, TPE3CHTAIMS, CEMUHAP).
Huoueuoyanwvnan (HabnwoaeHne, oTpabOTKa HaBHIKOB PENICHUS MPAKTHUECKUX 3aa4).
JlexumonHo-cemuHapckas Qopma mpoBeAeHHs Y4YSOHBIX 3aHATHH TO3BOJSET pACHIMPUTh U
yIIIyOUTh 3HaHUS O XMMUYECKHX BEIIECTBAX, IPUMEHSEMBIX B ObITY, CTPOUTENIBLCTBE, METUIIHE
u T.0. CeMHHapBl CHOCOOCTBYIOT MOBBIIMIEHUIO YPOBHS CaMOCTOSITEIBHOCTH OOYYalolIuXcs B
YCBOGHHM MaTepHaja W TpH paboTe ¢ JOMOJHUTENbHBIMM HCTOUYHUKAMHU HH(OpMaIuH.
[IpakTHyeckue 3aHATUSA CIOCOOCTBYIOT (OPMUPOBAHUIO CHEIHANBHBIX YMEHUI U HaBBIKOB pabOTHI ¢
XUMUYECKUMHU BellecTBaMu 1 o6opynoBanueM. Co3aaHue MPOEKTHBIX paboT MO OTAEIbHBIM TEMaM
[IporpamMmbl MO3BOJISIIOT Pa3BUTh TBOPYECKHE CHOCOOHOCTH, CHOPMUPOBATH y 00YyYaIOLINXCS
YMEHUS CAMOCTOSITENIbHO MPUOOPETaTh 3HAHMS.

WuTerpauus: mporpamMma YriayosiseT 3HaHUS MO OHOJOTMH, XMMHH, SKOJOTHH, MEIMILIUHBI,
ncuxonorud. UTorom ycBO€HUsI IPOTpaMMBbI SBJISIETCS 3aIIUTa IPOEKTA.

Pexxum 3ansitmii: 1 pa3 B Henento no lyacy.

1.7. Cpok peanuzauuu IIporpamMmmbl.

Cpox peanmuzauuu nporpamMmmbl - 1 roxn. OOmee KoOJIMYeCTBO Y4eOHBIX 4YAacoB,
3aMJIaHNPOBAHHBIX HA BeCh MepHOa 00ydeHus : 68 vaca.

1.8. IInanupyemsbie pe3yabTaThl ocBoeHust IIporpammebl. OOpa3oBaTteibHBIE
pe3yJabTaThl:

[Tocse 3aBepiuenust o0yuenus mo [Iporpamme oOyuaromiecs OyayT 3HATH:

- COCTaB, CBOWCTBA, 00JaCTH NPHUMEHEHHsS HauOoJiee PacIpOCTPaHEHHBIX BEIIECTB H
MaTepUAJIOB W yMETh MPHMEHATh HMX [0 Ha3HAYCHHIO, COOJIIOJas MpaBHia OE30MacHOro
oOparieHusi ¢ HUMH,;

- POJIb XUMHUYECKUX 3JICMEHTOB U UX COCJIMHCHUH B KM3HEACATCIBHOCTH OPTAaHU3MA,

- BOXHEUIINEC XMMHUYCCKHUE TIPEBPALICHUS, JICKAIINEC B OCHOBE METa0O0IM3Ma;

- HEKOTOPHIC HEOPTAHUUYECKHUE U OPTaHMYCCKUE BEUIECTBA, IPUMEHIEMbIC B MEIUIIMHE.
[Tocne 3aBepuienus oOyuenus mo [IporpamMmme oOydaromuecss OyayT yMETh:

- COCTaBIISAITh CXEMBI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX JJIEMEHTOB B HPHUPOJIE,
000CHOBBIBaTh pOJb KaXJOTO B COXPAaHCHHH MPUPOJHOTO PaABHOBECHS, aHATM3HPOBATH
MPUYMHBI U TIOCIEACTBUS €r0 HAPYIIICHHUS;

- MPOBOJUTh XUMUYCCKHH IKCIICPUMEHT 110 OOHAPYKEHHIO KATHOHOB U aHWOHOB B
pacTBopax;



-co0oIaTh npaBmwiia 0€30MacHOCTH TIpH  OOpalieHuH C
BEIIIECTBAMHU M CPEJICTBAMH OBITOBOM XHMUU;

-COCTABJIATh OTYET O MPOJACIAHHOM KCIIEPUMEHTE;

-IPUMEHSATD BEIECTBA 110 HA3HAYCHHUIO;

-peliaTh 3a7a41 Pa3InYHON CTEICHHU CJI0XHOCTH: KaK THUIOBBIC, TAK U KOMILICKCHBIE;

-pa3BUBaTh COOCTBEHHYI WHHUIIMATHBY M II03HABATEIbHYI0 aKTHBHOCTH HPH PEHICHHH Pa3JIMYHBIX
BOITPOCOB | MPOOJIEM B XHMHHU.

JICKApCTBCHHBIMHU

s

MOHHUTOpPUHIA PE3yJIbTATUBHOCTH 00pa30BaTENBbHOrO Ipolecca 10
[Iporpamme «Xumus B OBITY» HCTIOIB3YIOTCS CIEAYIOUINE BUIBI KOHTPOJIS:
IpeBapUTENbHbBIH KOHTPONb (MPOBEpKa 3HAHWN YYAIIUXCS HA HAYAIBHOM HTame
ocBoeHus [IporpaMmmbr) — BXOTHOE TECTUPOBAHNUE;
TEKyI[Mii KOHTPOJIb (B TEUEHUE BCETO Cpoka peanusanuu [IporpaMmer);
UTOTOBBI KOHTPOJb (3aKIIOYMTENbHAS MPOBEPKA 3HAHWHN, YMEHHI, HABHIKOB MO
uroram peanuzauuu [Iporpammer).

2. Conep:xanue IIporpammpl

2.1. Y4eOHblii (TeMaTHYeCKUi) NMJIaH
Ne | HazBanme pa3snmena KoanuyecTBo 4acoB ®opma arTecTanuu/
Bcero | Teopus NMPaKTHKA KOHTPOJISA
BBoHbIie 3aHATHS. 3 2 1
1 Uctopus 5 4 1 Bxomnoe
B3aMMOOTHOIICHUH TECTHPOBAHUE
YeNI0BEeKa U PUPOIBI
2 CBolicTBa BEIECTB 4 3 1 TECTHUPOBAHUE/ OTYET
o NPAKTHYECKOM
pabote
3 ITouemy w  xak| 5 3 2 TECTUPOBaHUE/ OTYET
IPOTEKAIOT MO0  MPAaKTHYECKOH
XUMUYECKUE PeaKun pabote
4 Bona 3 2 1 TECTUPOBAHUE/ OTYET
0  MPAaKTHYECKOH
pabote
5} UYucrsle BemecTBa 1 | 3 2 1 TECTUPOBaHUE/ OTYET
CMeCH B  JKU3HH MO0  MPAKTHYECKOH
YenoBeKa pabote
[ToBapennast conb u | 3 2 1 TECTUPOBaHUE/ OTYET
6 caxap M0  MPAKTHYECKOH
pabore
7 XUMHST U 5 3 2 TECTUPOBaHUE/ OTYET
M0  MHPaKTUYECKOH
pabote
8 Crirukn 3 2 1 TECTHPOBaHUE/ OTYET
M0  MHPaKTUYECKOH
pabote
9 Bymara 3 2 1 TECTUPOBaHUE/ OTYET
o HPaKTUYECKON




pabote

10 | Xumus u| 5 3 2 TECTUPOBAaHUE/ OTYET
CTPOUTENIBCTBO o IPAKTHYECKOM
pabote
11 | Xumus u MeauIuHa 5 4 1 TECTUPOBAaHUE/ OTYET
o IPAKTUYECKOM
pabore
12 | Xumus u Tpancmopt | 3 2 1 TECTHPOBaHUE/ OTYET
o IPAKTUYECKOM
pabore
13 | Xumus u yucrora B | 5 4 1 TECTUPOBAHUE/ OTYET
IoMe o IPAKTHYECKOM
pabore
14 | Xumus u| 3 2 1 TECTUPOBAHUE/ OTUET
KOCMETUYECKHE 1o IPAKTHYECKOM
Cpe/acTBa pabore
15 | Xumust u mwiaHera | 5 4 1 TECTUPOBAaHUE/ OTUET
3emutst o NPAKTUYECKOH
pabote
16 | Hayuno- S 4 1 3amura npoexTa
HCCIIeI0BATENbCKAS
MPOCKTHAS
JeSITEIIBHOCTh

68 46 22

2.2.Conepxanue IlporpaMmmbl

BBenenune

O6mue npaBuna paboTel B XUMuueckoi nmaboparopuu. TexHuka 6e30MacHOCTH HpH
pabote B xumuueckoil naboparopun. OkazaHue MepBON MOMOIIU NMPU HECYACTHBIX CIydasx.
[IpaBuna paboThl ¢ KUCIOTaMHM, IIENOYaMH, JETy4yMMH BellecTBaMu. HarpeBaTtenbHble
npubopsl U mpaBuia paboThl ¢ HUMU. XHUMHYECKas MocyjAa o0mero HazHaueHus. MbITbe U
CYIIKa XUMHYECKOU MOCYIBI.

Ponb XxuMuu B XKM3HHM 4eJOBEKa M pa3BUTUU yenoBeuecTBa. O030p BaKHEWUIIMX
KJIACCOB COEIUHEHHUH, UCIOJIb3YEMbIX YEIOBEKOM. XHUMHS -TBOPEHUE MPHUPOIBI U PYK
YenoBeKka. XUMHs BOKPYT Hac. XUMHUYECKHE BEUIECTBA B MIOBCEJHEBHOW JKM3HU YETOBEKa.

Ilpakmuka:

IIpuemvt obpaujenus ¢ nazpesamenvHblMu NPUOOPAMU (CNUPMOBKA, NAUMKA, 800AHAA
bams) u xumuueckou nocyoou oouje2o Ha3HaAyeHus.

Cocmasnenue mabauy, ompaxjcaowux KiACCUGUKAYUIo 6ewecms, U30mosieHue
IMUKEMOK HeOP2AHUYeCKUX Beujecms, COCMaAsieHue CHUCKA Peaxkmugos, Heco8MeCcmumbly
OJ151 XpaHeHUsl.

Tema 1. Mctopust B3aMMOOTHONIEHHUH YeTOBEKa M MPUPOIBI

Wcrounuku sHepruu (ucueprnaeMble U HeWcdepraemble). «OKOJNOTHYECKUH PIOK3aK».
HeobxonumMocTh OepexHOro OTHOLIEHHS K OKpyXkaromiel cpeae. YenoBek U MpUpoja B AalIEKOM
NpOLLJIOM: NpHCBauBatomiee xo3siictBo. [lpeBHue nwoau. BnusHue npupoaHBIX yCloBHH Ha

PACCCICHUC U 3aHATHA JPCBHUX Jnoneﬁ.

OCHOBHbBIC 3aHSATHUS APCBHUX JHOI[GI\;I: CO6I/IpaT€J'IBCTBO n 0XOTa. HpI/ICBaI/IBaIOIJ_ICe
X0351cTBO. JIoKanmbHBIN XapaKTCp BIUAHUA ACATCIBHOCTH APCBHUX c06npaTeneﬁ H OXOTHHUKOB

Ha MPUPOY.

[lepexon denoBeka K MpPOM3BOJALIEMY XO3sAWCTBY. IIpom3Bomsimiee XO035HCTBO.
Bo3HukHOBEeHuEe 3emulenienusi W CKOTOBOJACTBA. BosjaeiicTBMEe Ha NpPUPOAY JPEBHUX
3emJeqenblleB U CKOTOBOAOB. CTuxuiiHOe mnpupojonoib3oBanue. OmnycTbiHuBaHue. ['ubenb

[ABUIIN3AIAH.



Ot xonecHuupl 10 camoiera. Vi3mMeHeHue xapakTepa NpUpPOAOINOJIB30BAHUSA B MPOLECCE
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA

Yenosek m npupojaa B HactosmeM. [IpgaMoe u KOCBEHHOE BO3ACHCTBHE XO3AUCTBEHHOMU
NEeSATEIbHOCTH 4elloBeka Ha npupony. MHtponykuus. Hewcuepnaemble U ucueprnaemsble
UCTOYHUKY dHEepTuu. cTOYHUKY SHEpruu (McueprmaeMble W HEHCUeprnaeMbie). « IKOIOTUUECKHH
prok3ak». HeooxoaumMocTh

0epeXHOTO OTHOUICHWS K OKpYXaiwmed cpene. ATbTepHATUBHBIE UCTOYHHUKU SHEPTHH.
[IpunuBHBIE >NEKTpOCTAaHIUKU. DHEPTus BeTpa. ['eoTepmanbHas sHeprusa. buosHepreruka.

Ilpaxknwueckue 3a0anun

Mooenupyem sempsinotl 0sueameis.

Cmpoum «po3y 6empogy ceoeii MecmHoC.

IIpespawenue pasznvix 61006 sHepeuu opye 6 opyed.

Hazpesaem  no-pasnomy  (nepedaua  mennogou  3Hepauu  U3NYYEHUEM,
Menionpo8oOHOCHbIO, KOHEEKYUell).

Tema 2. CBoiicTBa BELIECTB.

Xumnyeckne u Quinueckue cBoiicTBa BemecTB. YncTeie BemecTBa u cMecd. OCHOBHBIE
IpUEMBl C TBEPABIMHU, XHIKHMH M Ta3000pa3HbIMU BemecTBamu. JlabopaTopHbie cmocoObI
MOJIy4eHUs HeopraHuueckux emiecTB. Ilporecc pactBopenusi BemiecTB. PacTBopbl u ux
MPUTOTOBJICHUE.

Ilpaxknwueckue 3a0anusn

Ilonyuenue yenekucnoeo 2asa, Kuciopooa 61abopamopuu.

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

Tema 3. [loyemy U Kak MPOTEKAaOT XUMHUYECKHE PEAKIIUH.

MHoroo6pa3ue u 3aKOHOMEPHOCTH MPOTEKaHUS XUMHYECKUX peakiuid. Kmaccupukanus
XUMHYECKHX peakuuid. 3aKOHOMEPHOCTH IPOTEKaHUS XUMHYECKHX peakuuid. Bremnue
IpPU3HAKU TMPOTEKAHMS XUMUYECKUX peakuuil. XuMHUYECKUE YpaBHEHMSA. 3aKOH COXPAHEHUS
MAacchl BEIIECTBA. XMMUYECKUE PEAKLIUN B KUBBIX OpraHU3Max.

Hpaxknwueckue 3a0anusn

Cocmasnenue ypasnenuti peakyuti N0 yenouxe npespaujeHul.

Onvimul «3mess u3z caxapHou nyopwly, «Bzaumooeiicmeue memannog c¢ consiHou
Kuciomouy, «3mes uz 210KOHama Kauibyus»

IIpogeodenue xauecmeenHvX pearkyuil.

Tema 4. Boga.

Bopna B macmirtabe nianetsl. Kpyrosopot Boasl. [Ipupoanas Boja u €€ npecHoi BoJbl Ha
ianere. [IpecHas Boja M ee 3amachkl. DKOJIOTMYECKUE MpoOIemMbl 4ncTo Boxabl. Boma B
opraHu3Me yeioBeka. Boga B menuiune u (papMmakonorud. AHOMaIuu (QU3NYECKUX CBOMCTB.
PactBopsttonias cnocoOHOCTh BOAbI. [IpoGiieMbl TUTHEBOM BOJBI.

IMpakTuka:

Ananu3z 6006l U3 NPUPOOHBIX UCHIOUHUKOS.

Pacmeopsrowee oeticmaue 600bi.

Ouucmra 800vi.

Onpedenenue dcecmkocmu 600bl U ee YycmpaHeHue.

MHmnozo u 600wl 6 0o6owjax u ppykmax?

Tema 5. YucTble BemecTBa U CMECH B KU3HH YEIOBEKa

Yucteie BemectBa Juctunnuposannas Bojaa, Kucnopoa. Cepebpo, Bogopon, Ceunen u
np. Uctunnsie pactBopsl. Cmecu Mopckad Bona. I'pannt. Crans. PacTBop xsopuga HaTpus i
uHbekui. Yyryn. Bosayx. bazamer. Crexno. Omynbcus «macino B Boje». PasHoBHAHOCTH
cMmeceil, 00JacTH MX MCIOJNb30BAaHUS B IOBCEIHEBHOM JKU3HU ueioBeka. ['OMOreHHbIE U
rereporeHnsie cMecu. Cmecu B (apmakonoruu. [Ipumepsl KHUIKUX, TBEPABIX U ra3000pa3HbIX
cMeceit. OMHOPOIHBIE U HEOJHOPOAHBIE cMecH B ObITY. CBolicTBa cmecell. Paznenenue cmecei.

Boinenenue BemecTB M3 HEOJHOPOAHOM CMeCH, OOpa30BaHHON pPAcTBOPUMBIMH M
HEpacTBOPUMBIMH B BOJie BeulecTBaMu. OTcranBaHue: BulieneHue BEIIECTB U3 HEOJAHOPOIHOM
cMecH, 00pa30BaHHON HEPACTBOPUMBIMHU B BOJIE BELIECTBAMH C Pa3MyHOM MIOTHOCTHIO. B



NENUTENbHON BOpOHKE. JlMCTWNAUMS, BhIMApUBaHue, IEHTpU(yrHpoBaHUE, XpomaTtorpadus,
KPUCTAIIHM3AIMA U BO3TOHKA. [leperonka wim AMCTUIIIALMA - CIOCO0 pa3zieieHusi, OCHOBAHHBIN
Ha Pa3JIMYUU B TEMIIEPATypax KUIECHHS APYT B APyre KOMIOHEHTOB.

[Ipuem pasnpeneHuss OTHOPOIHBIX CMECEH ITYTEM HMCIIAPEHMS JETY4YMX JKUAKOCTEH C
NOCIEeNyIOIEeNn KOHAeHcanue ux mnapos. Ilpumep: nonaydyeHue AMCTWIIIMPOBAHHOM BOJBI.
Pemrenue 3a1a4 Ha HAXOKIEHUE MAaCcCOBON M 00BEMHOI T0JIM KOMITOHEHTA CMECH.

Ilpakmuka

H3zeomosnenue npocmetiuviux @uibmpos u3z noopyuHvlx cpeocms. Paszdenenue
HEOOHOPOOHBIX CMecell.

Ouucmka MeoH020 Kynopoca om HepacmeopuMblX U pacmeopumslx npumecetl.

Tewma 6. [ToBapennas comb u caxap

Poxnp moBapeHHO# conu B 0OMEHE BEIIeCTB YeIoBeKa W xKHUBOTHBIX. CoeBoii Oananc B
opranmsMe 4enoBeka. [IpumeHeHne Xyiopuaa HaTpus B XO3SWCTBEHHOW JCATEIBHOCTH
genoBeka. Korma comp - sa. 3noynotpebieHue conbio. Mcmonp3oBaHHe XJIOpuaa HATpUS B
XAMHYECKOW TIPOMBINUICHHOCTH. VICMONb30BaHWE XJIOpUIA HATpPHA B IHIIE, MEIWIMHE.
[TpousBoacTBO MoBapeHHOHM comm. Caxap W ero coiictBa. [lone3Hble U BpEAHBIE YEPTHI
caxapa. HeoObmHoe mpumeHeHue caxapa.

Ilpakmuka.

Ceoticmea pacmeopos nogapeHHou cou

T'opum nu caxap?

Tpuboniomunecyenyus

Tema 7. XuMus OUILH

N3 dyero cocrout mnuma. XUMHYECKHH COCTaB NPOAYKTOB NUTaHUsA. OCHOBHBIE
KOMITOHCHTBI THWIIA: JKUPBI, OCJKH, YIJIEeBOJbI, BUTAMHUHBI, COJH. XHMHS TPOJYKTOB
pPacCTUTEIBHOTO M JKMBOTHOTO HpoucxoxacHus. dusmonorus numeBapeHus. IIpoaykTsl
OBICTPOTO MPHUTOTOBIECHHS M OCOOCHHOCTH HX Npou3BojicTBa. IIpomecchl, mpoucxonsmue mnpu
BapKe, TyHIEHUM M kapeHuH nuuiy. Kak cienats ey He TOJNBKO BKYCHOM, HO M IOJIE3HOM?
J106aBKH B IPOAYKTHI TTUTAHUSI.

XVMMUYECKUE PEAKIMM BHYTPU HAac. XHMMHUYECKHE IPOLECCHI, MPOUCXOASIINE IPU
XpaHEeHHH U MepepaboTKe CenbCKOXO03AHCTBEHHOTO ChIphs. KOHCEpBAaHTHI M aHTHOKUCIUTENH, UX
pOJIb.

CrnocoObl XUMHUUECKOTO aHaJIM3a COCTaBa BELIECTB B NpoaykTax nuranus. Coxepxanue
BUTaMUHOB U MUHEPAJIBHBIX BEIIECTB B MUILEBBIX MPOAYKTaX.

Ilpaxmuka

Onpedenenue kavecmea meoa. llposepka meoa na nanuuue Kpaxmand, meud, caxapo3bl.

Onpeoenenue sumamunos A, C, E 6 pacmumenvrHom macre.

Onpedenenue nHumpamosg 6 npooyKmax.

Ananusz npoxaaoumenbHulx HANUMKOS.

Onpeoenenue Kogeuna 8 HanUMKax

Onpedenenue cooepiucaniiss #}upos 6 ceMeHax pacmeHuil.

Kauecmeennvie peakyuu na npucymcmeue y2ne00os.

Xumuyeckue onvimul ¢ He8amenbHOU Pe3sUHKOI.

Onpedenenue cooepicanusi nNOBAPeHHOU CONU 8 NPOOYKMAX NUMAHUA (MACLO, Cblpbl,
COJIEHbIE MBOPOICHBLE U30EUL).

Tema 8. Crinuku

[Mupodopsl. Yctopust uzoOperenuss cnuuek. Cnuuku [llancens u Yokepa. Cnuuku
Copua. Crnumuku Upunu. lleenckue cnuuku Jlynacrpema. Kpacubiit u Genblit docdop.
OKHCIUTENBHO - BOCCTAHOBUTENbHBIE IIPOLECCHl, MPOTEKAIOUIME MPH 3aXKUTAaHUU CIUYKH.
OcHoBHbIE BUJIBI COBPEMEHHBIX CIHYEK. JlepeBsHHbIE (M3TOTOBICHHbBIE U3 MATKUX MOPOJ AepeBa
- OCHHBI, JHIBI, TOMOJS, aMEPUKAHCKOM Oelloil COCHBI U T. I.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIE - MU3TOTOBJEHHBIE M3 XJIOMYATOOYMAXKHOTO XKIyTa, MPOMUTAHHOTO MapauHOM).
[To merony 3axuranus - TEPOYHbIE (3AKUTAIONINECS PH TPEHUU O CTEIHATIbHYIO TOBEPXHOCTD -
TEPKY) U OecTEPOUHBIE (3aXKHUTAIOLIUECS TIPU TPEHUU O JIFOOYIO TTOBEPXHOCTB).



Cnuueynoe npou3BocTBo B Poccun. CtpoeHue, coctaB v U3TOTOBIEHHE CIIUYEK.

Cnenuanpubie cnnuku. [HITopMoBbIe (0XOTHHYBH) - TOPAIINE HA BETPY, B CHIPOCTU U MO
noxnaém. TepMuueckue - pa3BUBAIOIINE MPU TOPEHUH 0OJiee BBHICOKYIO TEMIIEPATYpy U AAIOIINE
IpU CTOPAaHUH TOJOBKH OoJjbliee KOJNW4ecTBO Terna. CHUTHANbHBIE - JAOMIME TPH TOPEHHU
nBetHoe miamsa. Dororpaduyeckue - maromue MTHOBEHHYIO SPKYIO BCIBIIIKY, HCIOJIb3YEMYIO
npu  (dortorpadupoBannu. CurapHele - CHOUYKH YBEJIMYEHHOTO pasMepa Ui Oojee
MPOJOKATETPHOTO TOPEHUS TIPH PACKYpPUBAHUU CHUTAphl. TpyOOuHBIE- CIUYKH YBEIUYCHHOTO
pasmepa A 0ojiee MPOJOKUTENHHOTO TOPEHHS TPH PACKypUBAHHU KYPUTEIBHOH TPYOKH.
KamuHHBIE - OYEHb ATMHHBIC CIIMYKH, YTOOBI 32)KHUTATh KAMUHBL. ['a30BbIe - MEHBIICH ITHHBI,
4eM KaMHUHHBIC, YTOOBI 3aXKHraTh Ta30Bble TOpenkd. JlekopaTuBHBIE (TIOJApPOYHBIE,
KOJUICKIIMOHHBIE) - OTPaHMYCHHBIC BBIMYCKH KOPOOKOB (MHOTrAa HAOOpamu, YIOXKEHHBIMH B
JEKOPATUBHYIO KOPOOKY).

Ilpakmuka

H3yuenue ceoticme pasnuunvlx U008 cnudex (Oblmosulx, OXOMHUYLUX, MEPMUUECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpapuueckux).

Tema 9. bymara

OT neprameHTa W HIEJNKOBBIX KHUT 10 Hamux JgHed. [lemmonosza. Cessyromue:
KaoJNWH, KapOOHAT KaJblUs, MUTMEHTH. XJomuaToOyMakHble TKaHH. Buael Oymarm u ux
MPAKTUIECKOE HMCIOJIb30BaHKuE. TexXHOMorus mpousBoacTBa Oymaru. CTpykTypa Oymaru moj
MHUKPOCKOITIOM BO (hJTyOpECIIEHTHOM CBEUCHUH.

[TonydabpukaTsl ms TPOM3BOACTBA OyMmard: ApPEeBECHas Macca WIH IEJUTII03a;
LEJUTI0JI03a OJHOJIETHUX PACTEHHH (COJOMBI, TPOCTHUIIbI, KOHOIUIM, pUCA U APYTHUX);
MOJTYTIEIUTION03a; MaKyjaTypa; TPAMUYHAS TMOJyMmacca; IS CHeNUalbHBIX BHIOB OyMaru:
acOecT, MepCTh U IPYyrue TeKCTHIbHBIE BOJIOKHA.

[IponsBojacTBO Oymaru: HpUroTOBICHHE OYMaXHOW Macchl (pa3MoON M CMEIIEHUE
KOMIIOHEHTOB, MpOKJIeiKa, HAlOJHEHHEe M OKpacka OyMa)kHOM Macchl); BBIPaOOTKa
OymaxxHOW Macchl Ha OymarojenaTenbHoil MamuHe (pa3baBieHne BOJOH M OYMCTKA MacChl
OT 3arps3HEHUM, OTJIUB, NPECCOBAHME M CYIIKA, a TaKKe IEepBUYHAS OTJIEIIKA);
OKOHYATEeJIbHAs OT/AEJKa (KaJaHIUPOBaHUE, PE3KA); COPTUPOBKA M yIIAKOBKA.

Ilpakmuka.

N3yuenue ceoticme pasnuunelx 6u008 Oymazu.

Ionyyenue 6ymacu.

Tema 10. XuMus ¥ CTPOUTENBCTBO

Ctpoutenbubie pactBopbl. M3Bects. Men. Ilecok. beron. Llement. Ucrtopus crekna.
Kupninun. ®appop u dasac. [IpeBecwHa - yHHKaIbHBIA CTPOUTEIBHBIA MaTepHall.
Jlakokpacouynsie MaTepuanbl. CBoicTBa 07HM(BI, MAacliHBIX Kpacok, 3Majeill, pacTBOpUTENEil.
[Tonsatue 00 sKosoruyecku 4uCThIX MaTepuanax. Kepammueckas nena. 3upaput. Kamblmur.
Conomut. I'pyro6noku. Cunukatel METAUIOB M BSKyLIKMe Marepuansl. Koppo3ust cTpouTenbHbIX
MatepuanioB. [lonumepsl B CTpOUTENBCTBE.

XuMuyeckue CBOMCTBA CTPOUTENBHBIX MAaTEPUAIOB

Xumuyeckas CTOMKOCTb - 3TO CBOWCTBO MOKAa3bIBAET, HACKOJIBKO MaTepHal yCTOWYUB K
BO3JICHCTBUIO JPYTrUX BEUIECTB: KUCIOT, IIEJI0UYEH, COlei U ra3os.

Koppo3noHHas ycTOMYMBOCTD - CBOMCTBO MaTepHaja MPOTUBOCTOATh BO3IEHCTBUAM
OKpy>Karomiei cpensl. Yaine Bcero 370 OTHOCUTCS K CIIOCOOHOCTH HE MPOIMYCKaTh Biary.

PactBOopuMOCTb - CBOHCTBO, MPH KOTOPOM MaTepHal UMEET CIIOCOOHOCTh PacTBOPSTHCS B
Pa3JINYHBIX KUIKOCTSX.

Anresus - CBOMCTBO, KOTOPOE XapaKTEPU3yET CIOCOOHOCTh COEAUHATHCS € APYTUMHU
MarepuagaMu U MOBEPXHOCTIMMU.

Kpucrannuzanus - XxapakTepucTUKa, IPU KOTOPOM MaTepral MOXKET B COCTOSIHUM 11apa,
pacTBOpa WIH paciiiaBa o0pa3oBbIBaTh KPUCTAIUIBI.

Bunel 3arps3nenuit (mbuieBble, paanalioHHbIe, OMOJIOTHYECKHE, ITYMOBBIE), 3HAUECHHE
YKUBBIX OPTaHU3MOB B JIOMaX M KBapTUpax.

Ilpakmuka



Onpedenenue omHocUmenbHol 3anblIeHHOCMU 8030YXA 8 NOMEUeHUU.

Pewenue 3a0au c sxonozuueckum cooepaircanuem.

Tema 11. Xumusg ¥ MeIuIMHA

Ilepsvie wiazu xumuu 6 meduyune. llonsarue o ¢dapmMaKoIOTUH, MATPOXUMUH,
xumuorepanuu. Ilapanensc - OCHOBOIOJIOKHUK MeauuuHCcKor xumuu. Kimasauii 'anen -
¢papmakoror. II. Dpaux - oCHOBOMOMOKHUK XuUMuUOTepanuu. [Ipodeccun: XUMUK, OHOXUMUK,
¢apmarest, nabopant. JlekapcTBeHHble BemecTBa. Kinaccupukanuym nexapcTBEHHBIX BEIIECTB:
Gapmakonornueckas, xuMmudeckas. CoIpbE IS TONy4eHHS HEOPTaHMYECKHUX, OPTaHUYECKHX
JeKapCTBEHHBIX BemiecTB. DOpMBI JIEKapCTBEHHBIX IPEMapaToB: TAOJETKH, Apaske, CBEUH,
SMYJIbCUH, CYCIIEH3UHU, HACTOMKU U Ap.

Ilpakmuka

Osnakomnenue ¢ popmamu 1eKapCMEeHHbIX NPenapamos.

3HaKoMcmeo ¢ 06pa3yamu 1eKapcmeeHHbX cpeocms U Onblmol ¢ HUMU.

OKcKypcus 8 MeOnyHkm.

Campvie npocmuie u3 nekapcme

[Tepmanranar kanus. Hcropust oTkpwiTHi. Pusndeckue cBoicTBAa. OKUCIUTEIbHBIE
cBoiicTBa. [IpuMeHeHne pacTBOpPOB MepMaHTraHata Kajus B ObITy, B Meaunuue. [IpaBmia
XpaHeHusi. Mepbl TepBOM MOMOLIM MPU OTPABICHUHM KOHLIEHTPUPOBAHHBIM PACTBOPOM
nepmanranara kanud. llepokcun Bomopona, ucropus orkpwitus. Ileprumpons. Dusuyeckue,
XUMHYECKHE CBOWCTBA. IlpruMeHeHMe B  MeOMIIMHE: KPOBOOCTAHABIMBAKOIIEE U
nesuHduupytomee cpeactBo. Moa: UCTOpus OTKPBITHSA, CTPOCHNUE, GU3MICCKUE U XUMHIECKUE
CBOMCTBA, IPUMECHECHHUE.

bopuas kucrmora, OOpHBI CHOUPT, AHTHCENTHYECKAs AKTHBHOCTH. DU3HOIOTHYECKHi
pacTBop.

Jlsmuc. Hamarteipueiii crimpt. ['ekcaruapat xmopuaa Kamplms. [enmrtaruapar cynbdara
LIMHKA.

AXTUBUPOBaHHBIN YTOJb.

Ilpakmuka

IIpucomognenue pacmeopa xnopuoa Kaibyus ¢ 3a0aHHOU MACCO80U 00lell.

«Kuokuii xameneon». Paznooicenue nepoxcuda eodopoda. H202 - oxucrumens,
soccmanosumens. Pacmeopenue uoda 6 eode, 6 cnupme. Pacno3zuasanue uo0u0dos.
Obecyseuusanue pacmeopa nepmaneanama Kaius AaKmueUpOSaHHuIM Y2iém.

HAoosumpwle éeuecmea

Sner. Knaccugukanusi sIOBUTBIX BEIIECTB. YTapHbIM ra3: MPU3HAKU OTPABJICHUS.
Oxkazanue nepBoil nomomu. Pryte. TokcuunocTs mapoB pryTH. Conu pTYTH: KOJIOMEINb, CYJIEMa,
npuMeHenue B MenuuuHe. Mbiubsak. CBuen. CoeanHeHus XxpoMa. TOKCUYHOCTb OPraHUYECKHX
pactBopureneil. [IpaBuna XpaHenus s10B B ObITy. Mepbl HepBOil MOMOIIM NPH OTPABICHUH.
XUMHUS U MEAULIMHA.

Buozennvie snemenmot u ux coedunenun

O6uumit 0030p OMOJOTMYECKON pOJM 3IEMEHTOB-OpraHoreHoB Yriepon. Bopopox.
Kucnopon. Asot. Cepa. ®ocdop.

Buonoruyeckas posib HEKOTOPBIX HEMETAJJIOB, HE OTHOCSLIMXCS K opraHoreHam ®Orop.
Xnop. bpowm. Hox. Kpemunii. Cenen.

buonornyeckn BakHbIE HEOpPraHMYeCKHe coequHEHHs HemeramaoB. Kucmopoxa. O30H.
Bona. Munepansnbie Boabl. llepokcun Bomopona. depMeHTaTUBHBIE CPEICTBA 3alMUThI
opranusma. CepoBogopoa. AmMuak. L{ukn MoueBuHo0oOpa3zoBanus. MoOHOOKCHA a3oTa.

Hutpatsl, HuTputhl. Yriekucnsil ra3. MoHookcua yriaepona. bydepHbie cucTembr
opranusma. luapokapOonatHas Oydepnas cucrema. DocdatHas OydepHas cucrema.
Mexanusm OydepHOro neWcTBUS CHUCTEMBl. B3auMocBsS3b KpYroBOPOTOB OHOTEHHBIX
JJIEMEHTOB.

buoneopzanuueckas xumua u meouyuna

Heoprannueckyio OHOXMMHIO MOXHO paccMaTpuBaTh Kak TNPHUJIOKEHHE INPUHIUIIOB
KOOPAMHALMOHHOW XUMHUHU METAIJIOB K OMoNorHyeckuM mpobiemaM. MeTaibsl B OpraHuzMe



YeJ0BeKa

buonorudeckas poiab «METaII0B KUZHU»

O6muit 0630p ponu S-metannoB. Hatpuit. Kanuit. Marauii. Kanpuuii. /lanHbsie MeTamibl
paccMaTpUBarOTCS COTJIACHO IJIaHA:

1. Conep:xxanue B 3eMHOI Kope. BaxHelimue npupoaHble COCTUHEHMS.

2. Copnepxanue u GOpMbI CyIIECTBOBAHUS B JKMBBIX OpraHu3Max. buomormueckas

pOIIb.
3. [IpuMeHeHHe MeTamia u ero COeIMHEHUN B MEIUIIMHE.
4, TokCcHYHOCTD MeTaIa U €ro COCMHEHHH. )

OO6mmit 0030p pomu d-meramnoB. JKeneso. Mapranen. KoGamst. Menp. IIuHK.
Monubpen. JlanHabie MeTamIBl pacCMaTPUBAIOTCS COTIIACHO TIIAHA:

1 CoxepxaHue B 3¢MHOM KOpe.

2 BaxHeWme MpupoaHbIE COCTUHEHNUS.

3 Copnepxanue u GOpPMBI CYIIECTBOBAHHS B )KUBBIX OpTaHU3Max. buomorndeckas pois.

4 TlpuMmeHeHHE MeTajla ¥ €T0 COSIMHCHUH B MEIHUINHE.

®uznonornyeckas v NaToJOTUUECKass POJb HEKOTOPHIX 3JEMEHTOB B

opranusme. s-OneMeHTsl. d-OneMenTsl. KommiekcHbie (KOOpAWHAIMOHHEIE) COCTMHEHUS
Pa3TUYHBIX AJIEMEHTOB B OpraHU3Me. DIIEMEHTHI, 00JIe3HH, JIeKapcTBa. brHonornueckn akTHBHBIE
MOJIEKYJIBI.

Bona. AmuHOKMCIOTBHL. AckopOWHOBas Kuciora. OpTOMOJEKYISpHAs METUITNHA.
buonornueckn axkTUBHBIE OJIMTOMEPHI bHOJOTHYECKass poJib HEKOTOPHIX METauIOB, HE
OTHOCSIIMXCS K «MeTajuiaM Xu3Hu». Amomuauid. Cepedpo. bapuii. Pryrs. CBuner.

Ilpakmuka.

Temamuueckas sukmopuna «Xumus u MeOuyuray.

Qu3uueckas Xumus u MeOUyUuna

®u3nonor - 310 PU3NKOXUMUK, MMEIOMIHUI JeN0 C SBICHUAMHU XXHUBOTO OpPraHU3MA.
N.M. CeuenoB XKuBble OpraHu3Mbl MOTYT CYLIECTBOBATH JIMIIb OJarojaps UX 3aMedarelbHON
COCOOHOCTH KMHETUYECKM KOHTPOJIMPOBATh XUMHUUYECKUE PEAKIMU M TEM CaMbIM MOJABIATH
CTpEMIIEHHE K AOCTHKEHHIO TepMoIuHaMHu4yeckux paBHoBecuil. M.B. bepesun Xumuueckas
TEPMOJMHAMMKA U )KUBbIE OPraHnu3Mbl TepMOJIuHAMUKA U OpraHU3MBbI.

Xumnyeckas ¥ OuOXMMHMYECKas KUHETHKAa M KaTanu3. DepMeHTbl - OHOJIOrMYECKUe
KaTaJau3aTropbl. 3HAUE€HUE PACTBOPOB /JIsl OMOJIOTUH U MEIULIUHBL.

Kucnorno-menoynoe  paBHoBecue ¥ OydepHble  CHCTEMbl  OpraHH3Ma.

AMUHOKHCTOTHBIE OydepHble cucTeMbl. benkoBbie OydepHble CHCTEMBI.
M3MeHeHne KUCIOTHO-IENI0YHOTO PABHOBECHUS MTPU Pa3IMUHbIX 3a00JI€BaHUSIX.

Meouyunckue mamepuana

Heopranunueckue MeAMIMHCKHE MaTepuanbl. Mertamwibl. YriaepoiHble MaTepHalbl.
Mexanu3Mbl B3aMMOJEHCTBUS MEJULUMHCKAX MAaTepHalioB C OMOJOTMYECKHMMH CHCTEMaMH.
B3aumonelicTBus: Marepuan - KpoBb, MaTepuall - TKaHb, MaTepuai - KJIE€TKa, MaTepuan -
OHOIOIUMEPBHI.

HckyccTBeHHble OpraHbl. Ammaparbl «UCKYCCTBEHHOE CEpJLE-JIErkoe», «UCKyCCTBEHHas
noukay». ICKkycCTBEHHOE cep/ile YeI0BEKA C aBTOHOMHBIM UCTOYHUKOM IMUTaHUS.

Bompocs! k ceMuHapam:

1. Mox: wWcTOpHMs OTKpHITHA, CTpOGHHE, (PU3MUECKHE M XMMHYECKHME CBOIICTBA,
IIPUMEHEHHE.

2. bopHnas kucnota, OOpHBII CIHUPT, aHTHCENTHYECKAst aKTHUBHOCTb.
3. ®uznonoruueckuit pactop. Jlsmuc. Hamateipueiii ciupt.

4. ®OypanuianH. AKTUBUPOBAaHHBIM yroib. ['opunuHuky, miacTeipu. X npumenenue,
CBOIICTBA, CIIOCOOBI XpaHEHUSI.

5. AcnupuHs. [Ipumenenue, papmMakoI0rudyeckoe JeicTBIE HA OPTaHU3M.
6. Antubuotuku, xnaccuukanus. Jucoakrpuos.
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7. Apomatnueckue Macia U X JeHCTBUE HA OPTaHU3M. ApoMaTepanus.

8. AcnupuH, hu3nyeckue CBOMCTBA, UCTOPHS TTOJYICHHS.

9. AHTHOMOTHUKH, UCTOPHUS OTKPBITHUSL.

10. Knaccudukanus s10BUTHIX BEIIECTB.

11. Vrapusiit ra3: npusHaku otpasienus. OkazaHue MepBOH MOMOIIH.

12. Pryrs. Tokcudanocts mapoB pryTH. Conu pTYTH: KaJloMenb, CyleMa, NPUMEHEHHE B
MeauiuHe. Mpibsik. CBunenl. CoeqMHEHUs] XpoMa.

Ipaxmuka

Hccneoosanue nexapcmeenHvlx npenapamos.

Henosas uepa «Cnacume obonvrozo». Jlenosas uepa conposodicoaemcs nposedeHuem
KaueCmeeHHO20 aHANU3a PAacmeopa KOHKPEmHO20 Geuecmed XUMUYeCKUMU MemoodMuU.
(Bewecmsa: muocyivgham Hampus, HO80KauH, 1akmam Kaivyus, D-enioko3a, meoHwill Kynopoc,
Opomuod Kanus, cyrvgham macHus).

Hccreoosanue moxcuunocmu 6v1moguvix éeujecms. Ocmopoosicho, nuujesvle dooagxu! Hx
oeticmeaue Ha OPeaHU3M.

Pewenue 3a0au N0 obweti xumuu ¢ MeOUKo-6U0102U4eCKOl HANPABIEHHOCMbIO.

Kouxypc (xonuvecmeennuiti) uucna peuwtennvix 3aoay. Cocmagienue cOOPHUKO8 3004y
yuawuxcs N0 meme (¢ pewenuamu). CocmasieHue mMeEOpUeCcKUX pacyemuvlx 3aoad NO
PA3TUYHBIM TNEMAM.

JlekapcTBeHHBIE TpemapaThl, WX BUIBI M Ha3HaueHHWe. Kaxmoe IekapcTBO -
XUMUYECKUN PEaKTHB.

Muororpanssii Hog. [louemy iox Hamo AepkaTh B IUIOTHO 3aKYNIOPEHHOU CKIISHKE.
«3en€Hka» WM pacTBOpP OpWIUIMAHTOBOTO 3en€HOro. HeoObluHBIE CBOWCTBA OOBIIHOM
3€JIEHKU.

AXTUBUPOBaHHBIN YTOJb.

JlexapcTBa ot mpoctyabl. Butamunbsl CamMoienbHbIE IeKapCTBa.

ACTIpVH WK aleTHICANUIIMIOBAs KUCIIOTA U ero CBOMcTBa. UTO mojie3Hee: aciupuH
WM yricapuH, HypodeH wim noynpoden?

[Tepexuch Bomopoaa u rugponeput. CBoOCTBA MEPEKUCH BOJOPOIA.

[lepmaHranat kanusi, MapraHIOBOKUCIIBIA KaldWi, OH K€ - «MapraHIlOBKay.
HeoObrunbie cBoOWcTBa MapraHioBkd. Kakyl OIACHOCTh MOXET TPEICTaBIIAThH
MapraHIlOBKa.

HyxHa nu B foManiHei anteuke O0pHas KUCIOTA.

Crapsbie JeKapcTBa, Kak ¢ HUMHU MOCTYIIHUTb.

Bompockl k ceMuHapam:

1. Ilepmanranar  kanusi. Mcropust  oTkpbiTua. DuU3UYECKHE  CBOWCTBA.
OxucnutenbHble cBolicTBa. [IpaBuiia XpaHeHus nepMaHaraHaTa Kajus.

2. llpumenenne pacTBOpa MmepMaHraHata Kamus B ObITY, B MeAULUHE. Mepbl mepBoii
MOMOILYM [P OTPABJICHUH KOHLEHTPUPOBAHHBIM PACTBOPOM IE€pPMaHraHaTa Kajus.

3. PactBop OpumnuantoBoro 3emenoro. Ilepokcua Bogopoma, MCTOPUS OTKPBITHSL.
[leprugpons. ®Pusznueckue, XUMHUYECKUE CBOMCTBa. IIlpuMeHeHue B MeAMIIMHE:
KpOBOOCTaHABJIMBAIOLIEE U IE3UH(DULIUPYIOLIEE CPEIACTBO.

Ilpaxkmuxka.

Ilonyuenue uodoghopma.

Heticmeue Kuciom Ha OpUIIUAHIMOBYLU 3€/IeHbLUL.

Ll]enounoe pacwennenue nesomuyemuna.

Kauecmeennas peaxyus na nepokcuo 6ooopooa.

Onpedenenue gumamuHos 6 npenapamax nOIUSUMAMUHOS.

Tema 12. Xumus u TpaHcropt

Matepuanbl, KOTOpble MCIOJB3YIOTCS JUIS U3TOTOBICHUS aBTOMOOMJIEH. 3ampaBoyHbIe
AKUJKOCTU (TOIUIMBO, Maclia, CMa3KH, OXJIaXJIAOUINe KUJIKOCTH U T. I1.); PE3UHBI - IIHUHBI U
PE3UHOTEXHUYECKHUE U3JIENHs; TIIaCTMACChI; OTAENOYHOIEKOPATHBHbIE MaTepuaibl (0OUBKa,
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JaKd ¥ KPACcKH, aHTUKOPPO3MOHHBIE TOKPHITUS U T. I1.); KJIEH, TEPMETUKH. DNEKTPOIHT - 3TO UYTO-
TO 3HaKOMOe. beH3MH, KepOCHH M JIPyrue «- HWHbI XHMHYECKUE MPOILECChI, MPOUCXOSIINE TPH
IKCIUTYaTaIlldd aBTOMOOWIISI. DKOJIOTHS M aBTOMOOHIIb.

Ilpaxmuka:

1. Benszun u kepocun kax pacmeopumen.

OnBITH IO O3HAKOMIICHHIO C PACTBOPSIONIUM ACUCTBHEM HEPTEHPOAYKTOB, KaK U
HpEIBIAYIINNA, TI0X0 BHIHBI C IEMOHCTPAIIMOHHOTO CTOJA, MOATOMY MX Jy4YIIe BCErO CTABUTH B
KadecTBe JIabOpaTOpPHOUM pabOTHI.

a) B IpoOUpKH ¢ OCSH3MHOM, KEPOCHHOM W BOJOW HaauBawT 1o 0,5 MJ pacTUTEIBHOTO
Macia W B30anThIBalOT. Macimo pacTBopsieTcss B yriieBojgopoaax. OTMEYaroT ITydlIyro
pPacTBOPUMOCTH B OCH3HHE.

6) B HeOoJbIIME CTaKaHYMKKA Wik (papdopoBbie YalmIKW C TEMH K€ >KHIKOCTIMU
MOMEIIAIT KyCOYKM TKaHW C MATHAMH JKUpPA W TEPEMEMINBAIOT MX CTEKISHHON Manodkoi 2-3
muH. [locne BICHIXaHUS TKaHHW, TTOMEIIEHHbIE B OCH3MH W KEPOCHH, OKA3bIBAIOTCS OYMIICHHBIMH
OT XHupa.

2. I'opeHue gvicuiux y2ne8000p000s.

a) CMauuBaOT MOJIOCKK (PWIBTPOBAIBHON Oymarn B OC€H3MHE, KEPOCHHE, Ma3yTe H
OJUKUTAI0T UX. BelecTBa TopaT CBETAMIUMCS IUIaMEHEM. BBICIINE yrieBoJOpOIbl IPH TOPECHUH
00pa3yrT KOMOTh.

6) Ha »xene3nbie muacTHHKY Wi GapGopoBbIC KPHINIKK HATKUBAIOT 110 HECKOJBKY Karelb
OCH3MHA, KEPOCHMHA W CMa304YHOrO Maclia WJIM Ma3yra W mojpkuraror. HaOmromaroT To ke
spienne. OOpamalT BHAMaHHE Ha JIETKYK BOCIUIAMEHAEMOCTh OCH3WHA M HA CPABHHUTEIBHO
TPYIHYIO 3aropacMoOCTh Ma3yTa.

B) B JKele3Hylo uid GpapdopoByi0 JOKEUKY MOMEIIaoT HeOOobIIONH Kycodyek napaduHa
¥ HarpeBaroT ero B INIaMEHU Topeiku. [lapaguH miaBuTcs, a 3aTeM TOPUT, 00pa3ys KOMOTb.

3. Ouucmxa ben3una u KepocuHa.

beH3uH u KepocHH TMOcie 3aBOJCKON MEperoHKH Cojep)kKaT MpUMecH Ha(TEHOBBIX
KHCIIOT W JIPYTUX BEIIECTB, OCIOXKHAMIIUX HMX NpuUMeHeHue. HeouuieHHbI KepocuH,
HampuMep, MI0X0 TMOJHUMACTCSA MO (UTHII0 JaMIbl, ci1abo roput U ObICTpo 0OpaszyeT Harap.
HeounieHHble TPOAYKTHI MOXKHO y3HATh 10 IPA3HOMY BHJY M Majaod IPO3pPavHOCTH.

OuncTKy  NpoW3BOAAT  OOBIYHO,  00pabaThiBasi ~ HEPTEHPOAYKTHI  CIEpBa

KOHLEHTPUPOBAHHOU KHCIIOTOH, a 3aTEM ILEIOYbIO.
HanuBaror B OonblIyl0 AETUTENbHYIO BOPOHKY 15-20 M HEOUMIIEHHOTO KEepoCcHHA |
npubaBisAoT 2-3 MJI KOHLEHTPUPOBAHHOW CEpHOM KUCIOTHL. BOpOHKY 3akpbiBaloT mpoOKoil U
cMech BCTpsixuBatoT okoino 10 muH. [Ipu 5TOM BOpPOHKY JepaT MpoOKOW BHU3 U BpeMs OT
BPEMEHHU OTKpPBIBAIOT KpaH, 4TOOBI BBIIYCTUTb BBEPX Napbl JeTyuux BemecTB. Ilocie 3toro
CMECH JIal0T PacCIOUTHCS, HA 4TO Takke notpedyercsd MuHyT 10 mim naxe Oosblie, 1 MEAIEHHO
CIYCKAIOT HM)KHUN CIIOM KUCJIOTO I'yIpoHa.

OcraBuiniics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CI0cOOOM BOJIOH B TeueHUE
1-2 muH. Boaselil cnoil cmyckaloT, a KepOCHH MPOMBIBalOT 5— 10-TpOLEeHTHBIM PacTBOPOM
wenoyu. Ilocne cnuBaHus MIETOYHOrO €0 OTMBIBAIOT OT KEPOCHHA BOJOM OCTaTKU IIENOYH
(npoba dhenondranenHom).

V6exaatoTcs B TOM, YTO OYHMIIEHHbII KEPOCUH OKa3blBaeTCs Oosiee MpO3payHbIM, JTydlle
TOPUT U UMEET JIpYroi 3amax.

Ha nuctku ¢unbTpoBasibHOM OymMaru MOMENIAIOT KAl MCXOJHOTO U OYMIIEHHOTO
kepocuHa. OuuieHHbIH KepOCHH UCIapsIeTCs MOJHOCThIO, HEOUHMIIEHHbIH OCTaBISeT mocie ceds
IIATHO NPUMECEM.

Tema 13. Xumus u 4ucrora B JOME

Mbeina. Cocras, CTpoeHuE, NOTY4YEHUE.

CuHTeTHUECKHE MOIOIINE CPECTBA U MOBEPXHOCTHO - aKTUBHbIE BEIIECTBA.

OcHoBHble koMmmoHeHThl CMC: mnoBepxHOocTHO-akTuBHbIe BemectBa (I[1AB);
BCIIOMOTATENbHbIE BEIIECTBA: IIEIOYHbIE COJM - KapOOHAT M CHIMKAT HATpHs, HEUTpaabHbIE
conu - cynbdar u docdar HaTpUs; KaApOOKCUMETUIIIIEILTI0I03a, MOJUBUHUIITUPPOIUIOH,
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XUMHUUYECKHE OTOenuBaTenu (Mepcosm); XUMHYEeCKHe oTOenuBarenn (TMEPeKuch BOIOPOJA);
Gu3mueckue (omTuueckue) orOenuBaTenu - (GIyopecuupyrolue COCAMHEHHS; aIcoOpOIUOHHBIE
Kpacutenu (yJIbTpaMapuH, WHAWTO, CHHTETHYSCKHE OPTaHMYECKHE MUTMEHTHI); OM0n00aBKH -
(dhepMeHTHI (JTMa3bl, MPOTEa3bl U Ap.); OTAYIIKA; aHTUCTATHKH.

CpenctBa OBITOBOM XMMHH - XUMHUYECKHE CPEACTBA MO YXOAY 3a COOCTBEHHOCTHIO:
ONIeXK/I0HM, moMenieHusiMi, aBTomMoOmisiMu. K cpeactBam  OBITOBOWM XHUMHH  OTHOCST
ne3nH(DUIUPYIONIUE CPEACTBa, PENeIICHTHl M mp. cpeactBa. CpeactBa OBITOBOM XUMUH,
MPUMEHsSIEMbIE IS BBIBEJICHUS TISITCH.

Ilpakmuka

Onpeoenenue PH - cpedvl 6 mvliax u wamnyHsx.

IIpucomosnenue mvina u3 céeuku u CMUPAILHOU COObL.

Buigeoenue namen ¢ mxanu. Moina. Cocmas, cmpoenue, noiyueHue.

Cpasnenue c60ticme Mblia cO C80UCMBAMU CIMUPATLHBLX HOPOULKOS.

Tema 14. XuMust 1 KOCMETHYECKHE CPEICTBA

Kocmernueckue moromue cpenctra. Kpemsl. [lenomoromue cpenctBa. OnoiackuBaTenu
u KoHauImmoHephl. ['em. CocTaB M CBOMCTBA KaK COBPEMEHHBIX, TAK M CTAPUHHBIX CPENICTB
THUTUEHBI, TPAaMOTHBIA BHIOOP CPEICTB THTHEHBI; TIOJIC3HBIE COBETHI MO YXOIY 3a KOXEH,
BOJIOCAaMHU M TOJOCThI0 pTa. COCTaB M CBOMCTBA HEKOTOPBIX IMPEMAapaTOB TMTHEHUYECKOH,
Je4eOHON M JIEKOPATUBHOM KOCMETHKH, TPAMOTHOE WX HCIOJb30BaHUE. XUMHUIECKUE MPOIECCHI,
JeXalue B OCHOBE YXO/Ja 3a BOJIOCAMH, X 3aBMBKH, YKIAIKH, OKPACKH; MPABHIBHBINA yXO1 3a
BOJIOCAMH, TPAMOTHOE WCIIOJIb30BaHUE TMPEMapaToB JUIsl OKPacKM M YKJIQJAKH BOJIOC,
OpPHEHTHPOBAHUE B NX MHOTOOOPa3HH.

J1€3010paHThl ¥ 030HOBBIN «IIUTY» TIAHETHI.

JlymucTeie BemecTBa B mapproMepuu, KOCMETHKH, MOIOIIMX CPEICTBaX.

D¢dupnubie macma. Cocras.

Cnoxusie 3¢upsl. CoctaB, CTpOSHHUE, TTOTYUCHHE.

Ilpaxmuxka

H3yyenue cocmasa 0exopamusHoll KOCMemuKy no dMmuKemram.

Onpeoenenue pH - cpedvr 6 mbinax u wamnyHsx.

H3enevenue s¢hupnvlx macen uz pacmumenvhoeo mamepuana. Ilepeunas mama, enogoe
macno.

Ilonyuenue crodicHvix 3pupos u3 opeanuueckux coeounenull. dmuimemanam (3anax
poma). Mzo00ymunsmanam ((hpykmosuiii 3anax).

Tema 15. Xumus u mnanera 3emius

XUMHYECKUE DJIEMEHTHl B Ouocdepe. buoreHHbile W BTOPOCTCIICHHBIE XMMHUYECKUE
JIEeMEHTh. Makpo W MHKpOdJIeMEHThI. [IpuuMHBI W TpU3HAKKW HEAOCTaTKa B OpPraHU3ME
YeJN0BeKa HEKOTOPHIX 3JIEMEHTOB. bruoreoxumuueckue UKL [[UKIBI Ta3000pa3HBIX BEHIECTB.
Ocanounble Kbl Kpyropopot azora B 6uocdepe. Cuaepanus. KpyroBopor yriepona B
ouocdepe. Kpyrosopor kuciopoma B Ouocdepe. Ilpaktuueckas padbora «KauecTBeHHOE
omnpejesiecHue HEKOTOPBIX TSDKEIBIX METAIOB B Bojae». ATMocdepa Kak CBETOQHIBTP.
3acopenHocTh arMocdepsl. [I[puurHbl U3MEHEHUS APKOCTH, IBeTa aTMOC(Ephl, TPO3PAYHO CTH U
BUIUMOCTH aTMoc(epsl. Okosorudeckue mpobiembl B armocdepbl. [lapHukoBbiii 3¢ pexr.
[TapuukoBble ra3pl. BTopocreneHHble KOMIOHEHTHl arMoc(epbl (YrIeKHCIbld Ta3, METaH,
OKCHJIBI a30Ta, TpomnochepHslii 030H, xyopdTopyrieponsl). [locnencTBus MapHUKOBOTO
3dpdexra. O30HOBBIN MWUT U 030HOBas Abipa. L{uka o3ona. [IpuumHBl MCTOHYEHUS 030HOBOTO
murta. BemectBa — 3arpssuutenu tpomnochepsl. Oxcuasl cepsl U xyopa. KucioTHsle TOXIH.
Xumusm nporneccoB. doroxumuueckuid cMor. Poiib OKCHIOB a30Ta, 030HA, YrapHOro rasa,
YIJIEBOJIOPOOB U aJIbJIETUI0B B 00pa30BaHUU (POTOXMMUYECKOTO CMOTa.

Ilpakmuka

H3yuenue kucnomnocmu 0caoxkos

Hccnedosanue 6030yxa Ha codepoicanue meepovix npumecetl (8U3VaibHO U Npu NOMOuU
Mukpockona). Jlecpuyum npecHou 600vl Ha nianeme. 3acpsasHeHue 600bl. Konyenmpuposanue
mokcukanmog N0 ouonozuieckum yenoukam. Ilpedenvrno oonycmumvlie KOHYeHMpayuu eujecms
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6 gode. Q030p 3nauenuii I1/{K no naubonee onacnvim eewecmeam. Cmounsle 600vl. Ilepsuunas,
BMOPUYHASL U MPEeMUYHAs 00pAOOMKA CMOYHLIX 800. Xumuyeckue Cnocobvl YOanieHus
3aepA3Henuli  (copoyus, Heumpanuzayus, Koazynayus, CMepuiusayus, dKCmpaKyus,
anekmpoxumudeckue cnocoowl). Cunmemuyeckue noO8epPXHOCHMHO-AKMUBHbIE Gelyecm8d KAk
3aepazHumenu euopocgepvi. Ucmounuxu OUOKCUHOB020 3a2PA3HEHUS B0ObL.

Onpedenenue codepiicanusi UoH08 8000poda 6 soode: pH- ¢haxmop 600wl (ucciedosanus
npob 800blL C NOMOWBIO OYMANCHBIX UHOUKATOPOB).

«OnpedeneHue ammuaka U UOHO8 AMMOHUA 8 B00ey. IKoaouyeckue npooiembl
aumocgepol.  I[lecmuyuovl. Hucekmuyuovl, 2cepbuyudvl, @GyHneuyuosvl, pooeHMUyUbL,
Hemamoyuowl, axkapuyuovl. Komnnexcnas cucmema 3awumsl pacmenuti. Humpamuvl u
Humpumal. Mx e1usnue Ha opeanusm Yenosexd.

«Onpedenenue 0MHOCUMENbHO20 KOIUYECIBA HUMPAOS 8 NOUBE Y.

«Onpedenenue msagxcenvix Memannios 6 nouge (UOHO8 Meou O8YXBANEHMHOU, CEUHYA)Y.
Oxonocuueckuti MoHumopuue. 3adauu 3IKOI0SUHECKO20 MOHumopunea. Xumuueckue u
ouonocuyeckue memoovl auvaiuza. buounoukayus. Dumounouxayus. Xumuueckue Memoosl
KOHMPOJIAL.

«Oyenka 3azpsA3HeHUs 6030yXA NO COCMOAHUIO X80U COCHbLY. Memoodvl Mmonumopuuea
6030VUIHOU CPeObl.

«Oyenka 3aepazHeHus 6030yxa NO COCMOAHUIO X80U COCHbLY.

«Onpedenenue uucmomul 8030yxa NO TUUAUHUKAM.

«CHez— UHOUKAmop Yucmomol 8030YXay.

«Onpedenenue 3anvlieHHOCMU 8030YXAY.

«Oyenxa yucmomuvl ammocgheprozo 6030yxa NO  GelUUUHE ABMOMPAHCIOPMHON
Hacpy3xku». Memoovl MOHUmMOpuHea 6030YUWHOU CPeobl.

«Pacmenust— uHOuKamopuvl nio0opoous nousy.

«Pacmenus - uHouxamopuvl KUCIOMHOCMU NOUBY.

«Pacmenust— uHOUKaAmMopvl 800HO20 pexHcUMa Nousy.

«Opeanonenmuyeckue nokazament 600bly.

«Kecmxocmb  600b1». Memoovl monumopunea 600HOU cpedvl. «Hccrnedosanue
8000NPOBOOHOU 80ObLY.

Tema 16. Hayuno- uccnemoBarenbckas mpoeKTHas AEATEIbHOCTD

Teopus. Ilonstue mpoekTta. Tumbl MPOEKTOB, OCHOBHBIE JTAlbl BBHIIIOJHEHHS MPOEKTA.
Kpurepun onennBaHus BBHIOTHEHUS M 3alIUTHI MPoekToB. Co3JaHue MPOEKTa OCYLIECTBISIETCS
O CJEIYIOIIUM dTaraMm:

- Omnpenenenue npobiaeMsl,

- AKTyanuzauus Tem;

- Bribop oObekTa u3ydeHus;

- IlocranoBka nenu u 3aaad;

- Ilox6op matepuana;

- Bribop MeTo0B HcCIe0BaAHMS;

- IlpoBenenue sKcepUMEHTATBHON PabOTHI;

- Odopmuenue paboTH;

- 3amuTa npoekTa, NpeacTaBIeHue Pe3yIbTaTOB.

Ilpakmuka

BrImosHeHHE MPOEKTOB C HCIOJIH30BAHWEM KOMITBIOTEPHBIX TEXHOJOTHH. 3amura
MIPOEKTOB.

2.3.®opMbl KOHTPOJIS M ATTECTALUH 00yYAIOIIHXCSH

Jlns oTciexuBaHHA pPe3yTbTATHBHOCTH 00pa30BATEIBHOTO MpoIecca IO MpOrpaMmme
«XUMHS B )KU3HU YEIOBEKA» UCONB3YIOTCS CIEAYIONINE BUIBI KOHTPOJIS:

- TIpeABapUTENbHBII KOHTPONb (MPOBEpKA 3HAHWU Yy4Yal[MXCs HA HAYaIbHOM JTare
ocBoeHwust [IporpamMmer) - BXOJIHOE TECTHPOBAHHE;

- TEKyNIHI KOHTPOJb (B TEUCHHE BCETO CPOKA PealH3allui IIPOTPAMMBI);
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- UTOTOBBIA KOHTPOJIb (3aKJIIOUUTENIbHAS MPOBEPKA 3HAHWM, YMEHHH, HABBIKOB IIO
utoram peanuzanuu [Iporpammsti).

®opMbl aTTECTALMH

- caMocTosTenpHas pabora;

- TECTHPOBAHUE;

- TBOPYECKHE OTYETHI,

- y4YacTHe B TBOPYECKHX KOHKypCax ¥ MPEIMETHON OJUMIIMAJE 110 XMMHUH;

- TIpe3eHTAIMs U 3aIUTa MPOEKTA.

Texkyumuii KOHTPOJIB:

dopMamu KOHTPOJISA YCBOCHUsS yd4eOHOTO MaTepuaina [IporpamMbl SBISIOTCS OTYETHI MO
MPAKTUIECKUM paboTaMm, TBOpYECKHME pabOThI, BBICTYIUICHHS Ha CEMHUHApax, CO3JaHHE
npe3eHTanuu Mo TeMe U T. 1. OOydaromuecss BHITIOTHAIOT 3aJaHUS B WHAMBUIYAIbHOM TEMIIE,
COTpyOHHMYAs C TEAaroroM. BEITIONHEHHWE MPOEKTOB CO3MAET CUTYAIHIO, IO3BOJISIONIYIO
peann30BaTh TBOPUECKHE CHUIIBI, 00ECICUNTh BHIPAOOTKY JMUYHOCTHOTO 3HAHUS, COOCTBEHHOTO
MHEHHS, CBOETO CTHJIS JEATENbHOCTH. BKitoueHHe 00YyYaloIUXcs B pPEaTbHYH TBOPUYECKYIO
NEATETbHOCTD, TPHUBICKAIOMIYI0O HOBU3HOW M HEOOBIYHOCTHIO SBISETCA CTUMYJIOM pa3BUTHUS
M03HABATEIbHOTO HHTEpeca. OTHOBPEMEHHO Pa3BUBAKOTCS CIIOCOOHOCTH BBISBIATH TMPOOIEMBI H
paspeniatb BO3HUKAIOIINE MTPOTUBOPEUHSI.

[To oxoHUaHWMHW KaXJOH TEMBbI TPOBOJMTCS WTOTOBOE 3aHATHE B BUJIE TEMaTHYECKOTO
TECTUPOBAHUSI.

Hrorosasi arrecTanus npeycMaTpuBacT BBHITIOJHEHHE WHAMBUIYATBHOTO TPOCKTA.

3.0praHu3anuoHHO-TIeaTornyeckue ycaopus peanusanuu I[lporpammsi.

1.1. VYueOHo-MeToaMYeckoe o0ecnieyenne Ilporpammasl

Metoauka o0ydeHus mo mporpamme «XUMHs BOKPYT HAac» COCTOUT U3 COUYETAHUSA
JEKUMOHHOTO  M3JI0KEHUS  TEOPETHMYECKOT0  MaTepuaja C  HarsagHbIM  IOKa30M
WUTIOCTPUPYIOLIET0 MaTepuana W TPHUEMOB peIIeHUs MpakTHueckux 3agad. OOyuarommuecs
3aKpEIUIAIOT MOJNYYEeHHBIC 3HAHUS MYTEM CaMOCTOSATEIbHOTO BBIIOJHEHHS MPAKTHYECKHX PaboT.
Jlns pa3BUTHs TBOPYECKOTO XMMHUYECKOTO MBIIUICHUS U HABBIKOB AHAJIUTUYECKOM JEATEIbHOCTH
IeJaror MpOBOAUT CEMUHAPBI, 3aHATHUSA IO NPE3EHTALMM TBOPUYECKUX U NPAKTUYECKHUX pabdoT,
MO3IOBBIE IITYPMbI, HHTEJIEKTYaJIbHBIE UTPBHI.

1.2. MarepuajibHo-TexHu4YecKoe o0ecnedenne [Iporpammer

OpraHu3allMOHHBIE YCIOBHUS, MO3BOJISIONINE PEATU30BATh COAEPKAHUE JOMONHUTEIbHOM
00pa3oBaTeNbHOM MPOrpaMMbl «XUMUS B OBITY» MPENNOoIaraloT HaIu4IHe:

- IOMEIICHHUS, YKOMIUIEKTOBAHHOTO CTaHJAPTHBIM Y4eOHBIM 000pyAOBaHUEM U MeOenbio
(mocka, mapThl, CTYJbs, WKa(bl, HEKTpooOecHedeHe, BHITSKHON mKad, paKoBHMHA € XOJOIHOM
BOJIOTIPOBOTHOM BOJIOM).

- HEOOXOAUMBIX ISl 9KCIIEPUMEHTOB 000PY/I0BaHUS U PEAKTUBOB.

- MYJIbTUMEAUMHOTO 000pyaOBaHus (KOMIBIOTEp, HOYTOYK, HPOEKTOp, (idmm- KapThl,
3KpaH, CPeACTBA TEIEKOMMYHUKAIUHU (JOKAJIbHbIEC MIKOJIbHBIE CETH, BBIXOJ B HHTEPHET).

JunakTudyeckoe obecredeHre npeanonaraeT Haauyue TEKCTOB pa3HOYPOBHEBBIX 3aJaHU,
TEMaTUYECKUX TECTOB MO KaXJOMY pa3[eny TeMbl, HHCTPYKUUH /Ui BBINOJHEHUS MPAKTHYECKUX
pabot, Tabmuubl xumuueckux sneMeHToB /(.M. MenzaeneeBa, TaOmUIbl pPacTBOPUMOCTH
OCHOBaHUM, KUCJIOT, COJNEH.

1.3. Kaaposoe o6ecnieuenue [Iporpammel.

[lenaror, peanusyromuii IlporpamMMmy AOMKEH HMMETh BBICHIEE WM CpEIHEE
npodeccuoHanbHOEe 00pa3oBaHME B COOTBETCTBYIOILIEM HAIpaBiICHHMM U JaOOpaHT,
oOecrieunBarONINi ee MPaKTUYECKYIO YacTh.
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