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1. IlosicHuTeILHAS 3aIICKA
Hanpasnennocts [IporpamMmsbl ecTecTBEeHHOHAYyYHAS
VYposenb ocBoenus [Iporpammbr — 6a30BbIit

1.1. AKTYaJbHOCTH U 0COOEHHOCTb MPOTrPAMMBbI

Cucrema oOmero o0pa3oBaHusi HE BCErga MOXET 00eCHeyuTh O0ydaroluXcs TaKUM
yYpOBHEM 0OO0pa30BaHUs, KOTOPbIM OyJeT JOCTATOYEH ISl peajiv3allid UX CIOCOOHOCTEH B
BeIOpaHHON chepe nesrenbHOCTH. [Iporpamma BHEYpOUHOW NeATENbHOCTH «XHUMUS B OBITY»
(manee — IIporpamMma) HampaBieHa Ha pa3BUTHE U HOPMUPOBAHKUE Y 00YUYAIOIIUX CSI IIETIOCTHOTO
npecTaBieHns 00 OKPYKAIOIIUX BEIIECTBAX HA OCHOBE MOJTYUYEHHBIX XUMUIECKUX 3HaHU. B X071
peanuzanuu [Iporpammel, 00y4aromuecss COBEPUICHCTBYIOT CBOM YMEHUSI M HaBBIKH B PEUICHUH
NPAKTUYECKUX 3a7ad, 4YTO CIOCOOCTBYET pAa3BUTHIO Yy HHX JIOTHYECKOTO, HWHKEHEPHO-
TEXHHUYECKOTO M JKOJOTUYECKOTO MbINUIeHus. Ha mpumepe Xumum, ydammecs MOIy4aroT
NPEACTABICHUS] O METOJax [O3HAHUsA, XapaKTepHbIX [UJII €CTECTBEHHBIX HAayK
(9KCTIEpUMEHTATBbHOM U TEOPETHUECKOM )

[Ipenycmotpennas IIporpammoii peanu3anus MEXIPEAMETHBIX CBA3€M TMO3BOJIAT
00y4aroUMMCsl OCYIECTBUTh MHTETPAIMI0O UMEIOLIMXCS MPEACTaBICHUNA B IETOCTHYIO KapTHHY
MHUpa, a MPAKTUYECKUE 3aHATHUA W TPOEKTHAS JEATEIbHOCTh COBEPIICHCTBOBATH YMEHUS U
HaBBIKM, HEOOXOIUMBbIE [yl MPOBENCHUS HCCIECNOBaHUs, COMOCTaBleHHs (DAKTOB, aHaIM3a
MOJIY9€HHBIX PE3yJIbTaTOB, paOOTHI ¢ TPHUOOPAMH U PEAKTHBAMH.

Brnanenve 3HaHMSIMH O XMMHUYECKMX BELIECTBAX MOTYT OOECIEeUUTh I'PaMOTHOE
OTHOIIIEHUE K MPUPOJAE U K COOCTBEHHOMY 3/0pOBbI0 0¢3 HaHeceHus ymepOa. [loatomy 3HaHHE
BO3MOJKHBIX TOCJIEICTBUI BO3JCHCTBUSA Pa3IMYHOTO poOJa XMMHUYECKUX COCJUHEHUN Ha
OpraHM3M YeJIOBEKa CTAHOBUTCS HEOOXOIWMBIM HE TOJBKO IJIA Bpayeil, HO U ISl KaXA0TO
YeIIoBeKa.

3HaHus, MOJy4YyaeMble B IIKOJIE MO XHMHH, BO3MOXHO U HEOOXOIUMO T'PaMOTHO
MPUMEHSITh W B TIOBCETHEBHOW >kM3HU. [l03HaBas OCHOBOMOJIATAIONINE 3aKOHBI XHMHH,
o0ydJaromuecs 3HaKOMATCS ¢ COCTAaBOM M CBOMCTBAMHU Pa3zIMYHBIX XMMHUYECKUX BEIIECTB, Kak
€CTECTBEHHBIM 00pa3oM MpPHUCYTCTBYIOLIME B YEJIOBEUECKOM OpraHu3Me, TaK U IpH
HE3aBUCHMOM BHEITHEM BO31eicTBUH. [LIKOTBHUKYN y3HAIOT, KAK IMEHHO TH BEIIECTBA BIUSIIOT HA
MIPOIIECCHI JKU3HEACITEIILHOCTH OpPraHM3Ma M Ha caMmy >KM3Hb YeJIOBEKa - YTO MOJIE3HO U B
KaKUX KOJIMYECTBAX, a YTO MOKET OKa3bIBaTh OTPHUIIATEILHOE BIUSHUE.

[Iporpamma «Xumust B OBITY» 3HAKOMUT O0y4AOMIMXCA C KOMIUIEKCHBIMH TIPOOIeMaMu
W 3a7a4aMy, TpeOYIOIUMH CHHTE3a 3HAHWI 10 PsIy MpeameToB (hu3nka, OHMOIOTHSA, SKOIOTHUS,
reorpadusi, UCTOPHSI).

DKOJOTUYECKHE 3aJaUl: aHAIN3 N3MEHEHHHN B OKPYKAfOIIEeH Cpeie U OpraHu3aIis CBOETO
BIIUSTHUS Ha CUTYaInio, GopMUpOBaHUE OEPEKHOTO OTHOIICHHS K TPUPOJIC.

®dusnueckne 3amaun: M3yueHHE (PU3NYECKUX CBOWCTB BEIIECTB, (PU3UYECCKUE METOJIBI
aHaJIM3a BEIIECTRA.

Hcropuyeckue 3a1aun: HCTOPUUECKUE CBEJCHUS O BIUSHAM XMMUH Ha )KU3Hb YEIIOBEKA.

buonornueckue 3agaun: U3yueHHE XMMUYECKOTO COCTaBa 0OBEKTOB KUBOI MIPUPOJIBL.

Nndpopmatuka - mouck uHpopmauuu B HMHTepHeTe, co3ganue u odopmieHue
npe3eHTalnii, paboTa B TEKCTOBBIX U TAOIMYHBIX PEIAKTOPAX.

Conepxanue IIporpaMmbl 3HAKOMHT OOYYAIOIIUXCS C XapaKTEPUCTUKOW BEIIECTB,
OKPYXAaIIINX HAC B OBITY: BOJA, TIOBApEHHAs COJb, MUIIEBAsi COMA, C BEIIECTBAMH, U3 KOTOPBIX
ClleNlaHbl TOCY/a, CIHMYKH, KapaHjaaimu, Oymara, CTPOUTEIbHbIE MaTepualibl, aBTOMOOWIbHAS
TEXHHKA, JIEKAPCTBA M T. II.

Takue Ttembl kak: «Boma», «lloBapennass conb», «Cnuukmy», «bymara» patot
BO3MOJKHOCTh aKTyaJHM3al[Ml SKOJOTUYECKHX 3HAHWH oOydarommxcs. [IpakTudeckue 3aHATHS
CTOCOOCTBYIOT (DOPMHUPOBAHHIO CIEIMATBHBIX YMEHHHA W HaBBIKOB Pa0OTHl C BENIECTBAMH U
00opyI0BaHUEM.

[IpoekTHbIe pabOTHI, TeMaTHKa KOTOPHIX NpUBOAUTCS B IIporpamme, mO3BOJIAT
copmupoBaTh y 00y4alOIMXCS YMEHUE CAMOCTOATENBHO MPUOOPETaTh U MPUMEHATh 3HAHHUS, a
TaK)Ke Pa3BUBAIOT UX TBOPUYECKHE CITOCOOHOCTH.



AxktyanbHOCTh [Iporpammsl 00yciioBiI€Ha TEM, YTO B Y4€OHOM IUIAHE IO MPEAMETY
«XUMHSD» OTBEICHO BCETo 2 yaca B HeJelo B 8 U 9 kitaccax, 4To aeT BO3MOKHOCTh CHOPMHUPOBATH
y o0yuaronuxcs TOJIbKO 0a30Bble 3HAHHA 1O TpeaMmeTy. B Toxke Bpems Bozpact 15-16 OGyner
SBIISICTCSI BAXKHBIM JUIs TPO(eCCHOHATBFHOT0 caMoonpeiesieH s ooyuaromuxcs. Bo3aMoxHo, 4To
NPOCHYBILIUICSA HHTEPEC K XMMUHM MOXKET BIHATH HA BEIOOp Oynyiei mpodeccuu.

1.2. Tlenaroruyeckas uejgecoodpasnoctb Ilporpammsl

[lenarornueckas uenecoodpasHocTb IIporpaMmsbl 3akiaoyaeTcst B TOM, 4TO B IIpolLecce
00y4YeHHsI CO3JAI0TCsI YCIOBUS K (POPMHUPOBAHUIO Y 00YyUarOIIUXCS
LIEJOCTHOM KapTHHBl MHpa, BOCIUTAHHUIO JIOJEH TBOPUYECKUX M KOHCTPYKTUBHO MBICISLIMX,
TOTOBBIX K PEUICHUIO HECTAaHAAPTHBIX XU3HEHHBIX 3amad. Ha 3anarusax mo Ilporpamme
dopmupyroTcs yMmeHusi 0e30macHOro oOpalleHus C BEIIECTBAMH, HCIONb3yeMbIMU B
MOBCEIHEBHOM >KM3HH, 3aKJIAJbIBAIOTCSI HOPMBI 3JI0POBOTO 0O0pas3a >XKM3HU. 3HAKOMCTBO
00y4JaIUXCsl ¢ XUMHUYECKUMHU BEIECTBAMHU, M3 KOTOPBIX COCTOMT OKPYKAIOIIUKA MHP,
II03BOJISIET PACKPBITh Ba)KHEWIINE B3aMMOCBSA3M YENOBEKAa M PA3IMYHBIX BELIECTB B CPEJE €ro
oOuTaHus.

1.3. OtauvutenbHbie ocobeHHocTH [IporpamMmabl.

[IporpaMmma MMeeT MPUKIATHYIO HANPaBIECHHOCTh U CIYXKUT ISl yIOBJICTBOPEHUS
WHIMBUAYaJTbHOTO MHTEpeca 00ydalomuxcs K M3YYEHHI0 M NPUMEHEHUIO 3HAHWN 10 XHMHHU B
noBceHeBHOM »ku3HU. B Ilporpamme crtaBuTCs 3aaadya HEOOXOAMMOCTH OOECHEUUTH
XAMHYECKYI0 TPaMOTHOCTh B HANpPaBICHHHM COXPAHEHHS 3I0POBBS, KAaK 3all0ra YCIEIIHOCTH
4e0BeKa B )KU3HU; JACTCS MOHATHE O JIEKAPCTBEHHbBIX BEIECTBAX M MEXaHM3MaxX MX JCHCTBUS Ha
opranu3m yenoBeka. Conepkanue IIporpammel oOIpenensieTcss ¢ y4E€TOM BO3PACTHBIX
0COOEHHOCTEH 00YJAIOIINXCS U UX HHTEPECOB B 00JIACTH MO3HAHUS MHpPa, K caMoMy ce0e, JKHU3HU
B LIEJIOM, a TaKXke C Y4YEeTOM IICHXOJIOTO-NeJarorn4eckux 3aKOHOMEPHOCTeH 0OydyeHus u
(GopMupoOBaHHs €CTECTBEHHOHAYYHBIX 3HAHWU M BUIOB MO3HABATENbHOU nesrensHocTH. Ocoboe
BHHUMaHUE yJieasieTcsl JOPMUPOBAHUIO FKOJIOIMUECKUX 3HAHUM 00Yy4arOIIHUXCS.

1.4. lean n 3apaun IporpamMmmbl

Iean: dopmupoBanue y oOyyarommxcs riyOOKOTO W YCTOMYMBOTO WHTEpECa K MHUDY
BEIIECTB M XMMHUYECKHUX MPEBpaIleHUH, MpuoOpeTeHrne HeOOXOIUMbIX TMPAKTUUECKUX YMEHHUH U
HABBIKOB MPOBE/ICHUS YKCIIEPUMEHTOB.

3agaun:

Oobyuawmmue:

- pacmmpeHHe Kpyrosopa o0yJaromuxcs;

- TIOBBINICHUE VX MHTEPECA K XUMHU U PA3BUTHE BHYTPEHHEH MOTHBAIMU YUCHHUS YepPe3
(dhopMHUpOBaHUE TIPEACTABICHUNH O COCTaBE W CBOWCTBAX XHMHYECKHX BEIICCTB |
MaTEepHUaJIOB, OKPY>KAIOIIMX YEJIOBEKA B MOBCEAHEBHON JKU3HU U MEIULINHE;

- pacuupeHHe u yriayoOsieHue 3HaHHHi 00y4alomuxcs 0 pojid XMMUYECKHX 3JIEMEHTOB U
WX COCIMHEHUH B IKU3HEACATCIHHOCTH OpraHW3Ma, O BAXKHEHIINX XHMHUYECKUX
IPEBpALICHUSX, JEKALIMX B OCHOBE MeTabo0iIM3Ma, O MPUMEHEHUH B MEAUIMHE HEKOTOPBIX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

- pacumpeHue W yriyOJeHWEe 3HAHWA OOyYaIoIIUXCs MO OBJIAJICHHUIO OCHOBAaMU
METOJIOB TO3HAHMs, XapaKTEpHbIX JJIsi €CTECTBEHHbIX HayK (HaOJIOJeHHe, CpaBHEHHUE,
9KCIIEPUMEHT, U3MEPEHHUE);

- TMOJrOTOBKa OO0YyYaronmIMxcs, OPHUEHTHUPOBAaHHBIX Ha XUMUYECKUH MNPOQPHIIb
00yueHHUs1, K YCBOGHHIO MaTepuaja MOBBIILICHHOTO YPOBHS CIOXKHOCTH MO XUMHUHU.

PassuBaromue:

- (QopmupoBaHWE CIENUATBHBIX yYMEHHH W HAaBBIKOB PA0OTBI C XUMHYECKUMHU
BEIIECTBAMHU U MaTepUalaMH B OBITY W UCTIOJb30BAHMUS TOMYYCHHBIX 3HAHWI Ha MPAKTHUKE,

- Ppa3BUTHE TBOPYECKHX CIIOCOOHOCTEH W YMEHHHA YYalllUXCS CaMOCTOSTEIHHO
nproOpeTaTs W MPUMEHATh 3HAHUS Ha MPaKTHKE.

BocnuraresibHbIe:



- BOCIHMTAaHHE SKOJOTHYECKOMH I'paMOTHOCTH H XUMHUYECKOMN KYJbTYPBI IIpHU O6paIHCHI/II/I
C B€IICCTBaAMHU,
-  BOCIHHUTAHHC SMOOHOHAJIBbHO- HEHHOCTHOI'O OTHOIICHHUA K OKPYKAOIEMY MHUPY,

- OpHUEHTALUs Ha BHIOOP XMMHUKO-OMONIOTHYECKOTO MPOduUIs.
1.5. Anpecat [IporpamMmmbl
[Tporpamma axtyanpHa a1 oOywarommxcs 9 kmacca (15-16 ner). Ha oOydenue mo
[IporpamMMe MPUHUMAIOTCSI BCE JKENAIOIINE, MMEIOIIUE 0a30Bble 3HAHUS 10 XUMHH U HE
UMEIOIINE MPOTUBOIIOKA3aHUH 110 3I0POBBIO.
1.6. ®opmbl U pe:kUM 3aHATHIL.
®opmbl OpraHu3aluu y4eOHOro 3aHATHS:
- JIEKIMOHHO-CEMUHAPCKOE 3aHATHE;
MPAaKTHYECKOE 3aHATHUE;
- Oecena;
- KoH(epeHmus,
- urpa.
®opmbI opranu3anuu 006pa3oBaTeILHOrO Mpolecca - TPYNNoBas, HHIUBUIYalIbHAS.
Conepxxanme Ilporpammbel mpeanonaraeT pa3sHOOOpa3HbIE BUABI JCSITEIHLHOCTH
oOyuaromuxcs: 0ecelpl, AMCKYCCHH, TIPAKTUIECKHE U TabopaTopHbIe pabOThI, CAMOCTOSTEIbHBIE
MPOEKTHBIE PAOOTHI C UCMIOIB30BAHUEM PA3IUYHBIX UCTOYHUKOB WH(MOPMAIIHH.
TI'pynnosas (Gecena 3BprCcTHYECKAs, 3aIUTA MPOEKTOB, JTAOOPATOPHOE 3aHATHE, JEKITHS,
OJIUMITHAJIA, OTKPHITOE 3aHATHUE, MPAKTHUECKOE 3aHATUE, IPE3CHTAIUS, CEMHIHAP).
Huouseuoyanvnas (Habnronenue, oTpabOTKa HABBIKOB PEIICHHs MPAKTHYECKUX 3aay).
JIeknmoHHO-ceMrHapcKas (popma MPOBEACHUS YUSOHBIX 3aHATHI MO3BOJISET PACIIUPUTD U
YIIyOWTh 3HAHHWS O XWMHUYECKHX BEIICCTBAaX, NPUMEHSIEMBIX B OBITY, CTPOUTEIIBCTBE,
MeaunuHe W T.0. CeMuHapbl CIOCOOCTBYIOT MOBBIIICHUIO YPOBHS CaMOCTOSITEIBHOCTH
00yJarommxcsi B YCBOGHUU Marepuaia W Mpu pabdoTe ¢ JOMOJHUTCIHLHBIMH HCTOYHUKAMU
uHpopmanuu. [IpakTHdeckue 3aHATUS CIOCOOCTBYIOT (POPMHUPOBAHHIO CTICIUANBHBIX YMEHUH U
HABBIKOB pabOTHI ¢ XUMHYECKHMH BelIecTBaMu U obopynoBanueM. Co3aHue MPOEKTHBIX paboT
M0 OTACTBHBIM TeMaM [IporpaMmbl MO3BOJISIOT pa3BUTh TBOPYECCKHE CIIOCOOHOCTH,
copMHPOBATH Y 00YYAIOIINXCS YMEHHUSI CAMOCTOSTEILHO PUOOPETaTh 3HAHMSL.
WuTterpanus: mporpaMMa yriryOnseT 3HaHUS 1O OWOJIOTHUH, XHMHH, 3KOJOTHH,
MEIULUHBI, ICUXOJOTHH. ITOroM ycBOGHUS MPOTpaMMBI SIBJISIETCS 3aIIUTA TPOSKTA.
Pexnm 3ansiTmii: 1 pa3 B Hezento no 1yacy.
1.7. Cpok peanuzanuu [Iporpammsl.
Cpok peanumszarnuu nporpamMmbl - 1 rox. OOmiee KOJMYeCTBO Y4eOHBIX 4YaCOB,
3aMJIAHHPOBAHHBIX HA BeCh Mepuoj o0yuyeHusi: 34 vaca.
1.8.1lnanupyemblie pe3yabTatbl ocBoenusi IIporpammsbl. OOpa3oBaTesibHBIE
pe3yJIbTaThl:
[Mocne 3aBepmenus o0yuenus mo IIporpamme oOyyaromuecs OyayT 3HATh:
- COCTaB, CBOICTBa, 00JACTH MPUMEHEHHS HaWOoJiee PacpOCTPAHEHHBIX BEIIECTB H
MaTepHaJioB M yMETh MPHUMEHATh MX IO Ha3HAYEHHUIO, COOJNIIojas MpaBuiIa 0Oe30MacHOro
oOparieHusi ¢ HUMU;

- pOJIb XUMHYECKUX 3JIEMEHTOB M MX COEJUHEHUN B )KU3HEACATENbHOCTH OPraHU3Ma;

- Ba)KHEHIIME XMMHUUYECKUE NIPEBPALIEHHUS, JIeXKAI[1e B OCHOBE METa00IN3Ma;

- HEKOTOpble HEOPraHWYECKUE M OPraHUYEeCKUE BEIIECTBA, IPUMEHAEMbIE B MEULMHE.

[Tocne 3aBepmienus o0ydenus mo [Iporpamme oOyuaromuecss OyayT yMeTh:

- COCTaBIATh CXEMBI OCHOBHBIX KPYrOBOPOTOB OMOTEHHBIX 3JEMEHTOB B HPHPOJE,
00OCHOBBIBATh POJIb KaXIOTO B COXPAHEHUM IIPUPOJHOTO DPABHOBECHS, AaHAIM3UPOBAThH
IIPUYMHBI U TIOCJIEICTBHS €r0 HapyLeHMs;

- IPOBOJUTb XUMUUYECKUH 3KCHEPUMEHT 10 OOHApYKEHUIO KaTHOHOB U aHUOHOB B
pacTBopax;



-coOmoaTh mpaBwia 0€30MacHOCTH TMPH  OOpAaIIeHUU C

BELIECTBAMH U CPEICTBAMH OBITOBOM XMMUU;
-COCTABJIATh OTYET O MPOJAEIAHHOM IKCIIEPUMEHTE;
-[IPUMEHATH BEIIECTBA 110 HA3HAYECHHUIO;
-pelarh 331241 Pa3IMuHON CTENEHH CI0KHOCTHU: KaK TUIIOBbIE, TAK U KOMIUIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO MHULIMATUBY U [NO3HABATEIbHYIO aKTUBHOCTb [IPU PELLIEHUU
Pa3IMYHBIX BOIPOCOB U MPOOJIEM B XUMUHU.
JUis  MOHMUTOpPUHIa pe3yJbTaTHUBHOCTH O0pa3oBaTeIbHOIO Ipolecca 1o
[TporpamMme «Xumusi B ObITY» UCHOIB3YIOTCS CIAEAYIOUINE BUIBI KOHTPOJIS:

* IIpeBapUTENIbHbII KOHTPOJIb (IPOBEPKA 3HAHUM yyalluXcs Ha HAYaJIbHOM 3Tare

ocBoeHus [Iporpammer) — BXOJIHOE TECTUPOBAHME;

JICKapCTBCHHBIMHU

* TEKYILUIl KOHTPOJb (B TEUEHHE BCEro Cpoka peanusauuu [Iporpammel);
* UTOTOBBI KOHTPOJb (3aKIIOUUTENIbHAS TPOBEPKA 3HAHUI, YMEHUI, HABBIKOB IO
utoram peanusauuu IIporpamMmer).

2. Conep:xanue Ilporpammbl

2.1. Y4eOHbIii (TeMaTHYECKHIi) NJIaH
Ne | HazBanue paziena KosuuecTBo yacos ®opma aTrrecrauun/
Bcero | Teopus NMPAKTHKA KOHTPOJIA
BBonHble 3aHsATHS. 3 2 1
1 Hcropus 2 1 1 Bxonnoe
B3aMOOTHOIIIECHU I TECTUPOBAHUE
YeNIOBEKA U TIPHPOJIBI
2 CBOIiCTBAa BEIIECTB 2 1 1 TECTUPOBAaHUE/ OTYET
0  MHPaKTUYECKOH
pabote
3 [louemy wu  xak| 2 1 1 TECTUPOBaHUE/ OTYET
MPOTEKAIOT 0  MHPaKTUYECKOH
XAMHUYECKUE PEAKIIH pabote
4 Bona 2 1 1 TECTUPOBaHUE/ OTYET
0  MHPaKTUYECKOH
pabote
5 YucTeie BemecTBa u | 2 1 1 TECTUPOBaHUE/ OTUET
CMECH B  JKH3HH M0  MPaKTUYECKON
YesioBeKa pabote
[ToBapenHas conpb u | 2 1 1 TECTHPOBaHUE/ OTYET
6 caxap IO  NpPaKkTHYECKOH
pabote
7 XUMHST AT 2 1 1 TECTHPOBaHUE/ OTYET
o NPAKTUYECKON
pabote
8 Crnnuku 2 1 1 TECTUPOBaHUE/ OTYET
o NPAKTUYECKON
pabote
9 bymara 2 1 1 TECTUPOBaHUE/ OTYET
1o HPAKTHYECKON




pabote

10 | Xumus u|?2 1 1 TECTUPOBAHUE/ OTUET
CTPOUTEIIBCTBO Mo  MPaKTHYECKOH
pabote
11 | Xumus u Mmenunuaa 1 1 TECTHPOBaHUE/ OTYET
o NPaKTHIECKOU
pabote
12 | Xumus u Tpancropt | 2 1 1 TECTHPOBaHUE/ OTYET
o NPaKTHIECKOU
pabote
13 | Xumusa u uucrora B | 1 1 1 TECTUPOBAHUE/ OTUET
JI0OMe Mo  MPaKTUYECKOH
pabote
14 | Xumus u| 2 1 1 TECTHPOBaHUE/ OTYET
KOCMETHYECKHE M0  MPaKTUYECKOH
CpencTBa pabote
15 | Xumua u rutadera | 2 1 1 TECTUPOBAHUE/ OTYET
3emutst M0  MPaKTUYECKOH
pabote
16 | Hayuno- 3 1 1 3amuTa mpoeKTa
UCCIe0BaTeNbCKas
MIPOCKTHAS
JESITEIIBHOCTh

34 17 17

2.2.Conepxanne IIporpamMmmsl

BBenenue

O6me mpaBmina paboTel B XUMHUYECKOW saboparopuu. TexHnka 0€30MacHOCTH TPU
paboTe B xumuyeckoi aboparopun. Oxa3aHue nepBOM MOMOIIM MPU HECYACTHBIX CIyYasX.
[IpaBuna paboOTHl ¢ KUCIOTaMH, MIEJIOYAMHM, JICTYYMMH BellecTBaMu. HarpeBaTenbHbIe
npuOOpbl U TpaBuia paboThl ¢ HUMU. XUMHUUEcKas Mmocyja obumero HazHaueHHs. MbITbe U
CYIIKa XUMUYECKOU MOCY/IBI.

Ponp xuMum B KW3HU YETOBEKa W pa3BUTHH denoBedecTBa. O030p BaKHEHUITUX
KJIACCOB COEIUHEHMM, HMCIONb3yEMbIX YEJIOBEKOM. XHMHS -TBOPEHHE MPHUPOABI U PYK
qenoBeka. XUMUs BOKPYT HaC. XMMHUYECKHE BEIIECTBA B OBCETHEBHOM KU3HHU YEIOBEKA.

Ilpakmuka:

IIpuemvl obpaujenus c nazpegamenvHblMU NPUOOPAMU (CNUPMOBKA, NAUMKA, B0OSHAS
OaHs1) u XUMU4eckol nocyool 0oue20 Ha3HaAYeHUs.

Cocmasnenue mabauy, ompaxcarowux KiacCupukayuo eewecms, u30mosieHue
IMUKEMOK HeOP2AHUYECKUX 8elyecms, COCMAsIeHe CRUCKA PeaKmugos, HecoeMecmuMmblx O
XpaueHus.

Tema 1. HMcropus B3aMMOOTHOIIECHUHN YeOBEKa U MPUPOIBI

Hcrounnku sHepruu (ucueprmaeMmble U HEUCUEpIAEMble). «DKOJOTUUECKHH PIOK3aK».
Heob6xomumMocTb OepexxHOro OTHOLIEHUS K OKpy»karolie cpene. UenoBek U mpupoja B AAIEKOM
IPOLUIOM: IPUCBAMBAIOLIEE XO3AMCTBO. [[peBHME mronu. BiusHume NpUPOAHBIX YCIOBHM Ha

PACCCICHUC U 3aHATHA APCBHUX .]'IIOI[CfI.

OcCHOBHBIC 3aHATHS IPEBHUX JIIOJCH: cOOMpaTenbcTBO M oxoTa. [IpucBamBaromiee
X03s11cTBO. JIOKanbHBIN XapakTep BIUSHUS ACITEIBHOCTH JIPEBHUX coOMpaTeneil M OXOTHUKOB Ha

MPUPOY.

[lepexon denoBeka K MNPOU3BOIALIEMY XO3AUCTBY. IIpomsBoasmiee XO03SMCTBO.
Bo3HukHOBEHuE 3emiielienusi M CKOTOBOJACTBA. Bo3xmeiicTBMEe Ha NpUPOLy JAPEBHUX
3eMIle/ieNiblieB U CKOTOBOJAOB. CruxuitHoe mpupojaonoib3oBanue. OmycThiHuBaHue. [ ubens

[ABUIIN3AIAH.



Ot xosnecHuIbl 10 camojera. M3MeHeHue xapakrepa MpUpOJONOoab30BaHUS B MpOLECCe
Pa3BHUTHS YEJIOBEUYECKOT0 00IIeCTBa

Yenosek m npupoaa B HacrosumeM. [Ipgamoe U KOCBEHHOE BO3IEHUCTBUE XO3SMCTBEHHOU
NEeATEILHOCTH deJloBeKa Ha mpupony. MHTpomykius. Heuwcuepmaemble W ucdepriacMbie
WUCTOYHUKH SHEPruu. VICTOUYHMKH dHEPTUH (HMcUepraeMble U HercdepraeMbie). « DKOJOrHISCKUI
prok3ak». HeobxoaumocTh

Oepe HOT0 OTHOIIECHHUS K OKPYXawmied cpene. AbTepHATUBHBIE NCTOUYHUKH JHEPTHH.
[TpunuBHBIE ANIEKTpOCTAaHIIMU. DHEPrUs BeTpa. ['eoTepmanbHas sHeprusi. buosnepreruka.

Ilpakmuueckue 3a0anus

Mooenupyem eempsinoii 0sucamenns.

Cmpoum «po3y 6empoey ceoetl MeCHOCHU.

IIpespawenue paznvlx 61006 3Hepeuu opye 6 opyea.

Haepesaem  no-pasnomy (nepedaua  mennogou  dHepauU usIydeHuem,
Menionpo8ooOHOCMbIO, KOHBEKYUELL).

Tema 2. CBoiicTBa BEILECTB.

Xumudeckne U GU3NUECKUE CBOMCTBA BemecTB. YncTeie BemecTBa U cMecH. OCHOBHBIE
IpUEMBl C TBEPIBIMH, JXHUJIKAMH W Ta3000pa3HbIMH BemiecTBaMu. JlabGopaTopHbIe CHOCOOBI
MOJIydeHUs1 HeopraHuueckux BemiecTB. lIpouiecc pacTtBopeHus BemiecTB. PacTBopbl M ux
MIPUTOTOBJICHUE.

Ilpaxmuueckue 3a0anus

Tlonyuenue yenexucnozo easa, Kuciopooa 6 1a6opamopuil.

Tonyuenue cynvghama meou uz meou , cepebpa u3 Humpama cepeopa u m.o

Tewma 3. [Toyemy U Kak MPOTEKAFOT XMMUUYECKHUE PEAKIIUH.

MuoroobOpa3ue ¥ 3aKOHOMEPHOCTH MPOTEKaHUS XUMUUeckux peakuui. Kinaccuduxanus
XUMUYECKHX peaKIuid. 3aKOHOMEPHOCTH IPOTCKAaHUS XUMHUYECKHX peakiui. BaermHue
NPU3HAKU TPOTEKAHMS XUMHUECKUX PEaKIui. XUMHUUECKHE YpaBHEHHS. 3aKOH COXPAHEHHUS MaCChI
BeIlleCTBa. XUMHYECKUE PEAKIIUU B )KMBBIX OpraHU3Max.

Ilpakmuueckue 3a0anusn

Cocmasnenue ypasuenuti peaxkyuti N0 yenouxe npespaujenull.

Onvimsl «3mess uz caxapuou nyopwl», «B3zaumoolelicmeue Memaniog ¢ COJNAHOU
KUCIOMOUY, «3mes U3 2IoKOHAma Kaabyusiy

IIposedenue kavecmseHHbIX peakyuil.

Tema 4. Bona.

Bona B macmrabe minanetsl. KpyroBopot Bojpl. [Ipupoanast Bojma u €€ npecHoi BOABI Ha
wadere. [IpecHas Boma m ee 3amachkl. DKOJIOTHYECKHE TPOOJIeMbl 4MCTOM BOAbl. Boma B
opranu3Me yenoBeka. Boma B MeaunuHe u (apmakonoruu. AHOManuu (GpU3MYECKUX CBOWCTB.
PactBopsitomiast cnocoOHOCTH BObL. [Ipo0aeMbl MUTHEBOM BOJIBI.

IIpakTuka:

AHnanu3z 60061 U3 NPUPOOHBIX UCHIOYHUKOS.

Pacmeopsarowee oeticmsue 600bi.

Ouucmka 600ul.

Onpedenenue sHcecmkocmu 800bl U ee YCMpaHeHue.

MHnoeo nu 6001 6 08owax u ppykmax?

Tema 5. UncThle BelecTBa U CMECH B KU3HH YeJIOBEKa

Yucteie BemectBa JluctupoBannas Boaa, Kucnopon. Cepedpo, Bogopon, CBunern u nip.
Hcrunnsie pactBopsl. Cmecu Mopckas Boga. I'panur. Cranb. PacTBop xnopupa HaTtpus Uit
unbekuid. YyryH. Bo3ayx. bazanst. Crekno. OMynbcus «Macio B BOAE». Pa3HOBUIHOCTH CMECEH,
00J1aCTH WX WCTIOJIH30BAHMUS B TOBCEAHEBHOW KU3HM YeJIOBEKA. | OMOTEHHBIE M TETEPOTCHHBIE
cmecu. Cmecu B Qapmakosnoruu. [IpuMmepsl >KUAKUX, TBEPAbIX M Ta3000pa3HBIX CMeEceH.
OnHopoHBIC W HEOTHOPOIHBIE cMecH B ObITy. CBOMCTBA cMeceil. Pa3nenenne cMmecei.

Brizienenne BemecTB W3 HEOMHOPOAHOW CMeECH, OOpa30BaHHON pPACTBOPUMBIMH H
HEpaCTBOPUMBIMH B BoJie BemiecTBaMu. OTcranBaHue: BuijencHue BEHIECTB M3 HEOJHOPOTHON
cMecH, 00pa30BaHHOW HEPACTBOPUMBIMH B BOJIE BENIECTBAMH C Pa3IMYHON MIIOTHOCTHIO. B



JeMUTeIbHON BOpoHKe. JlMCTHNANMS, BbIMapUBaHHE, LEHTpUYrupoBaHue, Xpomarorpadus,
KpHUCTAJTN3alHs U BO3TOHKA. [leperonka uin IUCTUILIALHNS - CII0Cc00 pa3/ieNieHust, OCHOBaHHbIN Ha
pa3iauyuuy B TEMIIEpaTypax KUIEHUS IPYT B JPYre KOMIIOHEHTOB.

[Tpuem pazneneHus OIHOPOJHBIX CMECEH MyTeM HCHAPEHHs JETY4HX >KUAKOCTEH c
NOCIEeNyIOIEed KOHJAeHcauuen ux napoB. IIpumep: nomyueHue AMCTUILIMPOBAHHOM BOJBI.
Pemenue 3a1a4 Ha HAX0XKIEHHE MacCOBOM M OOBEMHOM JOJIM KOMIIOHEHTa CMECH.

Ilpaxkmuka

H3zeomosnenue npocmetimux @uibmpos u3 noopyuHvlx cpeocms. Pasodenenue
HEOOHOPOOHLIX CcMecell.

Ouucmrka meoHo20 Kynopoca om HepacmeopuMslX U pacmeopumslx npumeceil.

Tewma 6. [ToBapeHHast conb u caxap

Poxnp moBapeHHO# conu B 0OMEHE BEIIECTB YeToBeKa U KMBOTHBIX. ConeBoil OanaHc B
opraHuzMe uenoBeka. [IpumeHeHue Xnopuaa HATpUs B XO3SMCTBEHHOW IESTEIbHOCTH
yenoBeka. Korpa conb - aa. 3moymnotpebnenue conplo. Mcnons3oBanue xiaopujaa HaTpus B
XAMHYECKOW TPOMBIIUIEHHOCTH. lcmonp30BaHue XJIOpuaa HaTpUs B THUINE, METHIUHE.
[TpousBonacTBo moBapeHHO# coin. Caxap u ero cBoiicTBa. [lone3Hble U BpelHbIE YEPTHI
caxapa. HeoObmrHoe mpumeHeHHe caxapa.

Ilpakmuka.

Ceoticmea pacmeopog nogapeHHol conu

Topum nu caxap?

Tpubonomunecyenyus

Tema 7. XuMus numu

N3 yero coctouT numa. XUMHUYECKUN COCTaB MPOAYKTOB MNUTaHHUA. OCHOBHBIC
KOMIIOHEHTBl THIIU: KUPBI, OENKH, YTJIEBOJAbI, BUTAMHUHBI, COJH. XUMHUS TPOIYKTOB
PaCTHTENIBHOTO M JKMBOTHOTO TpoucxoxacHus. dusmonorms mmmeBaperus. [IpogykTs
OBICTPOTO HPHUTOTOBIEHHS M OCOOCHHOCTH HMX MPOHM3BOACTBA. lIpolecchl, Mpoucxoasmue mpu
BapKe, TYLUIEHUU U XapeHuH nuiu. Kak caenaTts ey He TOJNbKO BKYCHOW, HO M MOJE3HOU?
JloGaBKH B TPOIYKTHI TUTAHUS.

XVUMUYECKHE DPEaKIMd BHYTPH HAac. XHMHUYECKHUE IPOIECCHI, MPOUCXOISAIINE TMPH
XpaHEHUH U TepepaboTKe CeMbCKOXO3IHCTBEHHOTO CHIPhs. KOHCEPBAHTHI M AaHTHOKUCIUTEIH, UX
pOJIb.

Croco0Obl XHMHYECKOTO aHaIN3a COCTaBa BEMIECTB B MpoaykTax nutanusi. Coaepkanue
BUTAaMHUHOB Y MUHEPATHHBIX BEIIECTB B MUIIEBHIX MPOAYKTAX.

Ilpakmuka

Onpeoenenue xavecmsa meoa. Ilpogepka meda Ha Hanuyue Kpaxmaid, Mend, caxaposbl.

Onpeodenenue sumamunos A, C, E 6 pacmumenvrom macine.

Onpedenenue HUmMpamos 6 npoOyKmax.

AHanuz npoxaaoumenbHovlxX HanumKo8.

Onpeoenenue Kogheuna 8 HaNUMKAax

OnpedeneHue co0epIuCAnHUs HCUPO8 8 CeMeHax pacmeHuil.

Kauecmeennvie peakyuu na npucymcmeue y2ie6000s.

Xumuueckue onvimol ¢ He8amenbHol Pe3UHKOU.

Onpedenenue codeporcanus nogapenHou coiu 6 NPoOyKmax numauus (Macio, cbipol,
COJIEHbIE MBOPOICHBLE U30ENUL).

Tema 8. Cinuku

[Tupodoper. Mcropus uzobperenust cnuuek. Crimuku Illancens u Yokepa. Cninuku
Copua. Crnuuku Upunu. lsenckue cnuuku Jlynacrpema. Kpacuwiii u Genbiit docdop.
OKHCITUTENBHO - BOCCTAHOBUTEIBHBIC TPOIECCH], MPOTEKAONIME TPH 3aKUTAHUHM CIIHYKH.
OcHOBHbBIE BU/IbI COBPEMEHHBIX CIMYEK. JlepeBsSHHBIE(M3rOTOBICHHBIE U3 MATKUX TOPO/] JIepeBa
- OCHHBI, JIMIBI, TOTOJSA, aMEPUKAHCKON OENoi COCHBI M T. II.), KAPTOHHBIE M BOCKOBBIC
(mapaduHOBBIE - U3TOTOBJIEHHBIE 3 XJIOMYaTOOYMaXHOTO KIyTa, MPOMUTaHHOTO napadunom). [lo
METOJy 3aKUTaHus - TEPOUHBIC (3aXKUTAIOIIUECS TPH TPEHHU O CIEHHANbHYIO TOBEPXHOCThH -
TEPKY) U OeCTEPOUHBIC (3AKHUTAIOIINECS TIPU TPEHUH O JTIIOO0YIO TTIOBEPXHOCTH ).



Cnunueynoe npou3sBoAcTBO B Poccun. CtpoeHue, coctaB U U3rOTOBIEHUE CIIMYEK.

Cnenuanbhbie crindkd. LLITopMoBBIE (OXOTHHYBH) - TOPAIINE HA BETPY, B CHIPOCTU U IO
noxaém. TepMudeckue - pa3BUBAIOIINE TPH TOPEHUU 00Jee BHICOKYIO TEMIEPATypy H JAI0IIne
P CTOPAHKUU TOJIOBKU OO0JIbIIEE KONNYECTBO Teruia. CUrHANIBHbIE - AAOIIUE TIPH TOPEHUH LIBETHOE
mnams. @Dortorpaduueckue - AAIOIME MTHOBEHHYIO SPKYIO BCIBIIIKY, HCIOIB3YEMYIO IPHU
dororpadupoBannu. CurapHble - CHOUYKM YBEJIMYEHHOTO pasMepa g Oojee
IPOJOJIKUTENBHOIO TOPEHUSI NMPU PAaCKypHUBaHUU curapbl. TpyOouHble- CHMYKH YBETHMYEHHOIO
pasmepa s Oojee MPOJOKUTENBHOTO TOPEHHs IMPHU PACKypHUBAHHM KYPUTEIbHOW TPYOKH.
KamuHHbIE - OU€Hb JUIMHHbBIE CIMYKH, YTOOBI 32)KUraTh KAMUHBI. ['a30BbI€e - MEHbIIEH ATUHBI, YEM
KaMHMHHBIE, 4YTOOBl  3aXWraThb TIa30Bble Tropeiku. JlekopaTuBHble (HOJapOYHBIE,
KOJUICKIIMOHHBIE) - OTPaHMYCHHBIE BBIMYCKHM KOPOOKOB (MHOTrAAa HAOOpaMu, YJIOKCHHBIMH B
JIEKOPATUBHYIO KOPOOKY).

Ilpakmuka

H3yuenue ceoticms paziuunvix 6U008 cnuyex (Oblmosbix, OXOMHUYbUX, MEPMUUECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpaguiecKux).

Tema 9. bymara

Ot nmeprameHTa U MICJKOBBIX KHUT 10 Hamwmx aHei. llemnronosza. Ceszyroiiue:
KaoJIMH, KapOOHAT KajbLys, MUTMEHTHl. XJonmuaroOyMakHble TKaHU. Buapl Oymaru u ux
MPAKTUYECKOE MCIONb30BaHuE. TexHomorus npousBoacTBa Oymaru. CTpykTypa Oymaru moa
MHUKPOCKOIIOM BO ()JIyOpECLEHTHOM CBEYEHUHU.

[TonydaOpukatsl s NpoOU3BOACTBA Oymaru: ApeBEeCHas Macca WM LEJIHJI03a;
[EJUTI0N03a OJHOJIETHUX PACTeHHH (COJIOMBI, TPOCTHHUIIBI, KOHOIUIA, PUCAa M APYTHX);
HOJIYLEJUTI0N03a; MaKyjlaTypa; TpsANWYHAs Mojymacca; Ul CHeLUadbHbIX BHJOB OyMmaru:
acoOecT, mMepCTh U IPYrue TEKCTUIHHBIE BOJIOKHA.

[IpousBoacTBO OyMaru: HOpUroToBieHHe OyMakHOM Macchl (pa3Moil M CMEIIEHHE
KOMIIOHEHTOB, MpPOKJIEHKa, HANOJHEHHWE M OKpacka OyMakHOM Macchl); BbIpa0OTKa
OyMa)XxHOW Macchl Ha OymarojenaTenbHoi MaluHe (pa30aBIeHNe BOIOW M OYMCTKA MACCHI OT
3arpsi3HEHUM, OTJIMB, IPECCOBAaHUE M CyLIKa, a TakXkKe IepBUYHAs OTJIENKA);
OKOHYATeINIbHAs OT/IeIKa (KalaHJUpOBaHUE, Pe3Ka); COPTUPOBKA U yITAKOBKA.

Ilpakmuka.

H3yuenue ceoticms paziuuHvx 6u008 bymaci.

Ilonyuenue 6ymazu.

Tema 10. XuMus 1 CTPOUTENHCTBO

Crpourenbnbie pactBopsl. M3Bects. Men. Ilecok. beron. Llementr. Hcropus crexia.
Kupnuun. ®appop u ¢asac. JlpeBecnHa - yHHKAIbHBIA CTPOUTENBHBIN MaTepual.
Jlakokpacounble Marepuanbl. CBoicTBa onu@bl, MacHsSHbIX KpacoK, 3Majel, pacTBOpPHUTEINEH.
[lonsatie 00 3KOMOTMYECKHM YMCTHIX MaTepuanax. Kepammueckas mena. 3upaput. Kamprmmr.
Conomut. I'pyro6noku. CuinKaTbl METAIUIOB U BSXKYIME MaTepuanbl. Koppo3ust cTpouTeNbHbIX
Marepuaios. [lonumepsl B CTpPOUTENBCTBE.

XUMHUUYECKHE CBOMCTBA CTPOUTENBHBIX MATEPHAIIOB

XMMHYECKas CTOMKOCTb - 3TO CBOMCTBO ITOKA3bIBACT, HACKOJIBKO MaTepHajl YCTOMUUB K
BO3JCHCTBUIO APYTUX BEIIECTB: KUCIIOT, IIEJIOYEH, COJIEN U Ta30B.

Koppo3noHHast ycTOWYMBOCTH - CBOMCTBO MaTepHalia MPOTUBOCTOATh BO3ACHCTBUAM
OKpy>Karolei cpenpl. Yaie Bcero 3To0 OTHOCUTCS K CIIOCOOHOCTH HE MPOIYCKaTh BIary.

PactBopuMOCTD - CBOWCTBO, IPH KOTOPOM MaTepuai UMEET CIIOCOOHOCTh PacTBOPSTHCS B
Pa3IMYHBIX KUIKOCTSX.

Anresus - CBOMCTBO, KOTOPOE XapaKTEpPU3yeT CIOCOOHOCTh COCMHATHCS C APYTUMHU
MaTepualamMu U MOBEPXHOCTSIMH.

Kpucramnuzanus - XxapakTepucTuka, Ipyu KOTOPOH MaTepual MOXKET B COCTOSIHUM T1apa,
pacTBOpa WM paciuiaBa 00pa3oBbIBATh KPUCTAILIBI.

Buibl 3arps3Henuil (mbuieBble, paAualiOHHbIE, ONOJIOTUYECKHE, ITYMOBBIE), 3HAUECHHE
JKUBBIX OPraHU3MOB B JIOMaX W KBapTUPAX.

Ilpakmuka



Onpeodenenue omHOCUmMENbHOU 3aNbLIEHHOCIU 8030YXA 8 NOMeWeHUU.

Pewenue 3a0au c sxonozuueckum cooeporcanuem.

Tema 11. Xumus 1 MeIuMHa

Ilepsvie wiazu xumuu 6 meduyune. IloHsTHE O (PapMaKOIOTUH, UATPOXUMHH,
xumuortepanuu. [lapainenbc - OCHOBOIMOJIOKHUK MeAUIMHCKON xumuu. Knasnuit ['anen -
dapmakonor. II. Dpaux - OCHOBOMONOKHUK XUMHUOTepanuu. [Ipodeccun: XMMUK, OUOXUMUK,
¢apmanest, mabopant. JlekapcTBeHHbIe BemecTBa. Kinaccupukanuu JekapCTBEHHBIX BELIECTB:
dapmakonornueckas, xumudeckas. CbIpp€ IS TONYYSHUs] HEOPTraHUYECKHX, OPTaHMYECKUX
JeKapCTBEHHbIX BemecTB. POpMbl JIEKapCTBEHHBIX MpenapaToB: TabJETKU, Jpaxe, CBEUH,
OMYJIBCUU, CYCIIEH3UU, HACTOUKH H JP.

Ilpakmuka

O3naxomaenue ¢ popmamu 1eKapCmMEEHHbIX NPenapamos.

3naxomcmeo ¢ 06pazyamu 1eKapCMEEHHbIX cpeoCcme U Onblmyl ¢ HUMU.

IKCKypcust 8 MEONYHKM.

Cambvie npocmule u3 nekapcme

[lepmanranar xamus. HWcropus otkpbitus. ®Pusmueckue cpoiictBa. OKUCIUTENbHbBIE
cBoiictBa. [IpuMeHeHne pacTBOpOB mepMaHTaHata Kanus B ObITy, B mMeaunuue. [IpaBuia
XpaHeHus. Mepbl TEpBOM IMOMOIIM TMPU OTPABICHUU KOHIEHTPHUPOBAHHBIM PACTBOPOM
nepmanranata kanus. Ilepoxcun Bomoponaa, ucropus OTKpbiTHA. Ilepruapons. ®usuyeckue,
XAMUYECKHE CBOWCTBA. [IpuMeHeHMe B  MEOUIIMHE: KPOBOOCTAaHABIMBAKOIIECE U
nesuHuuupyomee cpeactso. Moa: ucropus OTKpHITUS, CTPOECHHE, PU3UUECKUE U XUMHYECKUE
CBOWCTBA, IIPUMEHEHUE.

bopnas kucnora, OOpHBI CHUPT, AaHTUCENTHYECKAss AKTUBHOCTb. (DHU3MOJOrMYECKHi
pacTBop.

Jlanuc. Hamateipueiii cnupT. ['ekcaruapar xmopuaa kaneius. [entaruapar cyibdara
IMHKA.

AXTHBHMPOBaHHBIH yrob.

Ilpakmuka

Ilpuecomosnenue pacmeopa xaopuda Kaivyus ¢ 3a0AHHOU MACCOB0LU D0el.

«Kuoxuii xameneony. Pasznooicenue nepoxcuoa eooopooa. H202 - oxuciumens,
soccmanosumens. Pacmeopenue uoda 6 6ode, 6 cnupme. Pacnosznasanue uoouoos.
Obecygeuusanue pacmeopa nepmaHeanama Kauus akKmueupo8anHbIM Yeiém.

Aoosumuie gewjecmea

Anel. Knaccudukanust sIOBUTHIX BEIIECTB. YTapHBIM Ta3: MPU3HAKU OTpPaBICHUS.
Oxasanue nepBoit momomu. Ptyte. TokcuuHOCTh TapoB pTYTH. CONM PTYTH: KOJOMEIb, CYJIEMa,
npuMeHeHue B MeaunuHe. Mprmbsak. Cunen. CoeanHeHUst Xpoma. TOKCHYHOCTh OPraHMYECKUX
pactBoputeneil. [IpaBuna xpaHeHus s10B B ObiTy. Mepbl mepBoil MOMOIIM NPH OTPaBICHUM.
XUMHUS U MeIUIINHA.

buozennvie anemenmut u ux coeounenun

OO6mmii 0030p OMOJOTHYECKON pOJHM AIEMEHTOB-OPTAaHOTEHOB YTiepona. Bomopos.
Kucnopona. Azor. Cepa. ®ocdop.

buonornueckass posb HEKOTOPHIX HEMETAIOB, HE OTHOCSIIMXCS K opranoreHam Drop.
Xnop. bpom. Hoxn. Kpemnnit. Cenen.

buonorudyeckn BakHbIE HEOpPraHMYeCKHE coequHEHHs HemeTayuioB. Kucnopon. O30H.
Bona. Munepanbnabie Boabl. Ilepoxcun Bomopoma. PepMEHTAaTUBHBIE CPEACTBA 3aLUTHI
opranusma. CepoBogopon. Ammuak. Llukn moueBrHOOOpazoBanus. MoHOOKCHA a3o0Ta.

Hutpatsl, HUTPUTHL. Yrhekuchnbiid ra3. Monookcun yrieposaa. bydepHsie cuctembl
opranusma. [wuapokapOoHatHas Oydepnas cucrema. PocdarHas OydepHas cucrema.
Mexanuszm OydepHOro neHCTBHS CHCTEMbl. B3auMOCBA3b KpPYroBOPOTOB OHOTEHHBIX
3JIEMEHTOB.

Bbuoneopeanuueckaa xumua u meouyuna

Heopranudeckyto OHMOXMMHIO MOXHO pPaccMaTpHBaTh KaK IPHIOKEHHE IPHHIMIIOB
KOOPJMHALMOHHON XMMHMU METaJIOB K OMOJIOrHueckuM mpobdiemam. MeTauisl B OpraHusMe



4eJloBeKa

buonornueckas poib «METaIOB KU3HN»

OO6muit 0030p ponu S-metannoB. Hatpuil. Kanuit. Marauit. Kanbuuii. Jlanabsie MeTamibl
paccMaTpuBarOTCs COIIacHO IUIaHa:

1. Conepxxanue B 3eMHOH Kope. BaxkHelinue npupoaHble COCTUHEHMS.
2. Cognepxanune u GopMbl CyIIECTBOBAHHS B KUBBIX OpraHu3Max. buomornueckas

pOJIb.
3. [TpumeHeHre MeTaia U €ro COEAMHEHUI B MEIUIIUHE.
4, TokcHYHOCTH MeTalIa U €ro COeAMHEHUIN. )

OOmmit 0030p pomu d-meramioB. JXKemeso. Mapranen. Kobaasr. Mens. I[{unk.
Monu6zaeH. JlaHHBIE METaLIBI PACCMATPUBAKOTCS COTIIACHO TIIaHA!

1 Copepxanue B 3eMHOM Kope.

2 BaxHeHIme npupoHbIe COCAUHEHUS.

3 Copepxanue u GopMbI CYIIECTBOBAHKS B KMBBIX OpraHu3Max. bruojorundeckas pob.

4 TlpumeHeHWE MeTaIa ¥ €T0 COCTUHEHUI B MEIUIITHE.

OU3M0I0rMYECKas ¥ MATOJIOTHUECKAs POJIb HEKOTOPBIX 3JIEMEHTOB B

opranusme. s-OneMeHTsl. d-OneMenTsl. KommekcHble (KOOpANHAMOHHBIE) COSANHEHUS
Pa3IUYHBIX AJIEMEHTOB B OpraHU3Me. DJIEMEHTHI, 00JIe3HH, JTeKapcTBa. bHOMOrHUeCKH aKTHBHBIC
MOJIEKYJIBI.

Bona. Amunokucnotel. AckopOuHoBas kuciora. OpTOMOJEKyJspHas MeIUIMHA.
buonornuecku akTuBHBIE OnUromMephl buonoruueckas poiab HEKOTOPHIX METAIOB, HE
OTHOCSIIIIUXCS K «MeTajuIaM kxu3Hm». Amomunuii. Cepedpo. bapwuii. PryTs. CBUHEI.

Ilpakmuka.

Temamuuyeckas sukmopuna «Xumus u Meouyunay.

Qu3uyecKkan Xumus u MeOuyuna

®u3nomor - 3T0 PU3MKOXUMUK, UMEIOTITUIA JIEIIO C SBICHUSAMH XHBOTO opranusma. .M.
CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIECTBOBATH JHIIL OJarofaps MX 3amedyarelbHOU
CIIOCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATH XUMHUUECKUE PEAKIIMU M TEM CaMbIM TOJABIATH
CTPEMJICHUE K JOCTHIKEHHUIO TepMoJMHaMuyeckux paBHoBecuil. U.B. bepesnn Xumuueckas
TEPMOJIMHAMUKA U )KMBbIE OpraHu3Mbl TepMOAMHAMUKA U OPTaHU3MBI.

Xumudeckass M OMOXMMHUYECKas KUHETHKA W KaTainu3. DepMeHTHl - OHOJIOTHYECKHUE
KaTalu3aTopbl. 3HAYECHUE PACTBOPOB JIJisi OMOJIOTHH U METUIIMHBI.

KucnotHo-menounoe  paBHoBecue W OydepHble  CHUCTEMBl  OpraHHU3Ma.

AMuHOKHCTOTHBIE OydepHble cucTeMbl. benkoBbie OydepHbIE CHCTEMBI.
N3MeHeHne KUCIOTHO-TIETIOYHOTO PAaBHOBECHS TIPH PA3IMIHBIX 3a00JICBAHHSIX.

Meouyunckue mamepuana

Heoprannueckne MeIWIMHCKHE MaTepuayibl. MeTamibl.  YTJIEpOAHbIE MaTEPHUAIIBI.
MexaHu3Mbl B3aUMOJICUCTBHS MEIUIIMHCKAX MATE€pPUaloOB € OWOJOTMYECKUMH CHUCTEMaMH.
B3aumopeiicTBus: MaTepuan - KpoBb, MaTepuall - TKaHb, MaTepual - KJIETKa, Marepuan -
OUOMmOIMMEpHI.

HckyccTBeHHBIE OpraHbl. ANMaparbl «MCKYCCTBEHHOE CEPALIE-IErKOe», «HUCKYCCTBEHHAs
noukay. IcKkycCTBEHHOE cep/Ilie YeIoBeKa ¢ aBTOHOMHBIM UCTOYHUKOM MUTaHUSI.

Bompocs! k ceMuHapam:

1. Mox: wuctopusi OTKpBITUS, CTpOeHUE, (U3NYECKHEe U XUMUYECKUE CBOICTBA,
MIPUMEHEHHUE.

2. bopHas kuciota, OOpHBII CIUPT, aHTHCENTHYECKas aKTHBHOCTb.
3. ®uznonorudeckuit pactop. Jlsnuc. HamarsipHblii cnmpr.

4. OypauunuH. AKTUBUPOBAHHBIN yroib. [opunyHUKY, MIacTeipu. X mpumeHeHue,
CBOWCTBA, CIIOCOOBI XpaHEHHS.

5. AcnupuH. [Ipumenenune, papMakoIornyeckoe JeicTBHE Ha OPTraHU3M.
6. AuTubuoTuku, knaccudukamms. JucoakTpuos.



7. Apomarnyeckue Maciia ¥ UX JIeWCTBHE Ha OpraHu3M. Apomarepamnms.

8. AcnupuH, hu3nyeckue CBOMCTBA, UCTOPHS TTOTYICHHS.

9. AHTHOMOTHUKH, UCTOPHS OTKPHITHUSL.

10. Knaccudukanus saoBUTHIX BEIIECTB.

11. Vrapusiit ra3: npusHaku orpasieHus. Oka3zaHue MepBOi TOMOIIH.

12. Pryth. Toxcuunocts mapoB pryTH. ConM pTYTH: KaloMelnb, CyleMa, IPUMEHECHUE B
Menuuuue. Mpibsk. CeuHen. CoeIMHEHHsST XpoMma.

Ilpaxmuxka

Hccneoosanue nexapcmeenHblx npenapamos.

Henosaa uepa «Cnacume 6Oonvnoeoy. Jlenogas uepa conpogoxcoaemcs npogedeHuem
KaueCmBeHHO20 AHANU3A pPACmMeopd KOHKPEmHO20 6eecmed XUMUYeCKUMU Memooamu.
(Bewecmsa: muocynvgham nampus, HO80OKauH, rakmam xaivyus, D-eniokosza, meouwiil Kynopoc,
Opomuo kanus, cyibgham macHus,).

Hccneoosanue moxcuunocmu 6vimosvix gewecms. OcmopodicHo, nuwjesvie 0oobasku! Hx
oeticmsue Ha OPeaHU3M.

Pewenue 3a0au N0 oowetl xumuu ¢ Meouxko-6u0102u4ecKoll HanPasIeHHOCMbIO.

Konkypc (konuuecmeennwlii) uucia pewenuvlx 3aoay. Cocmasnenue cOOPHUKOS 3a0ay
yuawuxcsi N0 meme (c pewernuamu). CocmasieHue mMEOPUECKUX pacuemuwvix 3aday NO
PA3TUYHBIM MEMAM.

JlexapcTBeHHBIC Mpenaparbl, UX BUIbI W Ha3HaueHue. Kaxmoe jexkapcTBo -
XUMUYECKUN PEaKTUB.

Muororpannsii non. [Touemy rox Hamo aepkath B IUIOTHO 3aKYIIOPEHHOW CKIISHKE.
«3enéHKa» WM PacTBOp OpWITHAHTOBOTO 3enéHoro. HeoObluHBIE CBOWCTBA OOBIIHOM
3€JIEHKU.

AXTHBHPOBaHHBIH yrob.

JlekapctBa oT npocTyabl. Butamunsl CamoienbHbIE JIEKapCTBA.

ACnUpUH WK alleTWICATUIMIOBAs KUCIOTA U €ro cBoicTBa. UTo mosie3Hee: aclupuH
WJIH yTIcapuH, HypodeH mwin noynpoden?

[Tepexuch Bomopoaa u ruponeput. CBoMCTBa MEPEKUCH BOJOPOJIA.

[lepmanranaT kanus, MapraHlOBOKHUCIBIA KalMid, OH XK€ - «MapraHlOBKa».
HeoObrunbie cBoiicTBa MapraHioBku. Kakylo OmMacHOCTb MOXET HPECTaBISTh
MapraHIlOBKa.

HysxHa 511 B foMalHeit antedke OOpHas KUCIOTa.

Crapble ekapcTBa, Kak C HIMU HOCTYIUTb.

Bomnpocs! kK ceMuHapam:

1. Ilepmanranar  kamus.  Mcropust  oTkpbiTus.  Dusmdeckwe  CBOWCTBA.
OxucnurenbHble cBOMCTBA. [IpaBuia XxpaHeHUs nepMaHaraHaTa KaJus.

2. [IpumeHeHue pacTBOpa IepMaHraHara Kajaus B ObITy, B MeAulMHE. Mepsl nepBoii
MIOMOIIH TIPH OTPABJICHUM KOHIIEHTPUPOBAHHBIM PACTBOPOM TEPMaHTaHATa KaJIHsl.

3. PactBop OpuimanToBOro 3eneHoro. Ilepokcuj Bogopona, MCTOPHS OTKPBITHS.
[leprugponb. @Pu3nyeckue, XUMHUYECKHE CBOWCTBA. [IpruMmeHeHMe B MeauUMHE:
KpOBOOCTaHaBJIMBAIOIIEE U AC3UHPUIIUPYIOIIEE CPEACTBO.

IIpakmuxa.

Tonyuenue uodoghopma.

Heticmeue xuciom Ha OpUITUAHMOBYLU 3€IeHbLI.

Ll]enounoe pacwennenue 1egomuyemuna.

Kauecmeennas peaxyus Ha nepokcuo 6odopooa.

Onpedenenue sumamuHo8 8 Npenapamax NOIUSUMAMUHOS.

Tema 12. Xumus v TpaHCTIOPT

Martepuanbl, KOTOpbIE HCIOJB3YIOTCS Ui W3TOTOBJICHUS aBTOMOOWIEH. 3ampaBOYHbIC
KUIKOCTH (TOIUIMBO, Maciia, CMa3KH, OXJAXAAIOUIUE KUIKOCTH U T. I1.); PE3UHBI - LIUHBI U
PE3MHOTEXHUUECKHE U3/IEIHS; TIIaCTMACChI; OT/AEIOYHOICKOPATHBHBIE MaTepuaibl (0OUBKa,



JIaK! ¥ KPacKy, aHTHKOPPO3HOHHBIE TIOKPBITHSA H T. I1.); KJIEU, TEPMETHKH. DIEKTPOIUT - 3TO YTO-
TO 3HaKoMoe. beH3MH, KepOCHH U JpyTue «- MHbl XUMHUUYECKHUE TPOIECCH, MPOUCXOAAIINE TPU
IKCIUTyaTaIllid aBTOMOOWIISI. DKOJIOTHS ¥ aBTOMOOHJIb.

Illpaxmuxka:

1. Bensun u kepocun xax pacmeopumeinu.

OnpITEI IO O3HAKOMJICHUIO C PACTBOPSIIONIMM JACWCTBUEM HE(PTENPOAYKTOB, KaK U
HpeIbIAYIIHIA, IUI0X0 BUHBI C IEMOHCTPALMOHHOTO CTOJA, HOATOMY X JIy4dlle BCEro CTaBUThH B
KadecTBe JaOOpaTOPHOU padOTHI.

a) B poOUpKH ¢ OEH3MHOM, KEPOCHHOM W BOJOHW HanuBaroT 1mo 0,5 MJI pacTUTEIBHOTO
Macia W B30anThIBalOT. Macio pacTBopsieTcss B yriieBojgopoaax. OTMEYaroT IydlIyro
pacTBOPUMOCTb B OE€H3UHE.

6) B HeOonbIIMEe CTaKaHYMKUA Wik (PapdopoBble YAMIKKM C TEMH K€ >KHIKOCTIMU
MOMEIIAIOT KyCOYKH TKaHU C TMATHAMHM XHUPA U IEPEMELINBAIOT UX CTEKISHHON MaT0uKOn 2-3 MUH.
[Tocne BBICHIXaHMS TKaHM, NOMEIICHHBIE B OCH3MH M KEPOCHH, OKA3bIBAIOTCA OYUICHHBIMH OT
KUpA.

2. lopenue gvicuux yene6000po00s.

a) CMauuBalOT MOJIOCKU (UIBTPOBAIbHON Oymaru B O€H3HHE, KEPOCHUHE, Ma3yTe U
MO/KUTAIOT UX. BemecTBa ropsaT cBeTsmmMcs miaMeHeM. Brictie yrieBogopo sl pu rOpeHun
00pa3yroT KOIOTb.

6) Ha xene3Hble miacTUHKH WM Gpap(opoBbie KPBIILIKU HATUBAIOT M0 HECKOJbKY Kalelb
OeH3MHa, KEPOCMHA M CMAa30YHOTO Macjia Wid Masyra W nomkuraioT. Habmiomaror To ke
spieHre. OOpamaroT BHUMaHUE Ha JIETKYH0 BOCIUIAaMEHSIEMOCTb O€H3MHA M Ha CPaBHUTEIBHO
TPYAHYIO 3arOpaeMoOCTh Ma3yTa.

B) B JKeJe3Hy0 wWiH (aphopoByIO JTOKEUKY MOMEIIAI0T HEOOIbIIOH Kycouek mapaduHa
Y HarpeBaroT €ro B I1aMeHu ropenku. [lapadun minaBurcs, a 3aTeM ropur, 00pasys KOMOTb.

3. Ouucmxka benzuna u Kepocuua.

beH3uH U KepocuH mocie 3aBOACKONW MEPEroHKH COJEp’KaT MPUMECH Ha(TEHOBBIX
KHCIIOT W JIPYTUX BEIIECTB, OCJOXKHSIOMMUX WX NpUMEHeHWe. HeodwmmeHHBI KepoCHH,
Hampumep, MI0X0 MOJHUMAETCS MO (QUTHIIO JaMmIlbl, ciabo Toput U ObIcTpo o0Opa3zyeT Harap.
HeouniienHble TPOAYKTHI MOXKHO y3HATh 110 IPSA3HOMY BHUJY M Majoil MPO3pavHOCTH.

OuncTKky  MmpOM3BOAAT  OOBIYHO,  OOpabaThiBas ~ HEPTEHPOAYKTHI  CIEpBa

KOHIICHTPUPOBAHHON KHUCIIOTOH, a 3aTe€M IIEI0YbIO.
HanuBator B OoNblIyI0 ACTUTENBHYIO BOPOHKY 15-20 MJ HEOYMIIEHHOTO KEpOCHHA |
npuOaBnsAoT 2-3 MJI KOHLUEHTPUPOBAHHOM CEpHOM KHUCIOTHL. BOpOHKY 3aKpbIBalOT MpoOKoH u
cMeCh BCTpAxuBatoT okoso 10 muH. [Ipu 3TOM BOPOHKY JepKaT MpOoOKOW BHHU3 M BPEMS OT
BPEMEHH OTKPBIBAIOT KpaH, YTOOBI BBIYCTUTh BBEPX Maphbl JIETyuux BemiecTs. [locie storo cmecu
TAl0T PACCIOUTHCS, HA 4TO Takke motpebyercs muHyT 10 wiam naxe Oonibplie, W MEIJICHHO
CIIyCKAIOT HM)KHUU CIIOHM KUCJIOro TyApOHa.

OcraBuuiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CI0cOOOM BO/I0H B T€UeHHE
1-2 mun. Boasblil cioil cmyckaioT, a KepOCHH NpPOMbIBalOT 5— 10-TIpOIeHTHBIM pacTBOPOM
menoyu. Ilocae cnuBaHUs LIETOYHOTO CIOS OTMBIBAIOT OT KEPOCHHA BOJOM OCTATKH IIENIOYH
(mpoba ¢enondranernHom).

VOexmaTcs B TOM, YTO OYUIIEHHBIN KEPOCHH OKa3bIBaeTCs Oojiee Mpo3pavyHbIM, JTyIIe
TOPUT U UMEET APYrOH 3amax.

Ha nuctku ¢uibTpoBanpHOM OyMaru MOMENIAIOT KAl UCXOJIHOTO U OYHUIIEHHOTO
kepocuHa. OUUIICHHBIN KEPOCHH MCIAPSIETCS TTOJHOCTHI0, HEOUMIIICHHBIA OCTABISET MOCie ceOs
IIITHO NTPUMECEH.

Tema 13. Xumus u yucrora B J0Me

Mpeina. CoctaB, CTpoeHHUE, OTYyYCHHUE.

CuHTETHYECKHE MOTOIIME CPEICTBA M TIOBEPXHOCTHO - aKTHBHBIC BEIIECTBA.

OcHoBuble komnonentel CMC: mnoBepxHOCTHO-akTuBHbIe BemecTtBa (IIAB);
BCIIOMOTATEJIbHbIE BEIIECTBA: IETOYHBIE COJIH - KAPpOOHAT U CUIIMKAT HATPUS, HEUTpabHbIE COJIU
- cynbdar u ¢ocdart HaTpus; KapOOKCUMETHIIIIEIUIION03a, TOTUBUHUIMHUPPOINIIOH,



XUMHUYECKHE OTOenuBaTenn (TepCcoin); XUMHYECKHe OoTOenuBarenu (MEepPeKUch BOJOPOJA);
¢usndeckue (onTudeckue) orOenuBarenu - (IyopecuupyIomue COeTUHEHHS; aJCOPOIMOHHBIE
Kpacutenu (ynbTpaMapuH, WHIWTO, CHHTETUYECKHE OPraHWYeCKHE MUTMEHTHI); OMOJ00aBKU -
dbepMeHTHI (JIUTasbl, MPOTeas3bl U Ap.); OTAYIIKH; aHTUCTATHKH.

CpenctBa OBITOBOM XMMHH - XUMHUYECKHE CPEACTBA MO YXOAYy 32 COOCTBEHHOCTHIO:
ONIeX/IOH, TOMENICHUsAMH, aBToMoOuisiMu. K cpemcTtBamM OBITOBOM XWUMHUU OTHOCST
ne3nH(UIMPYIONINE CPECTBa, PENeIIeHThl U mp. cpeactBa. CpeacTBa OBITOBOM XUMUH,
MIPUMEHSIEMbIC IS BBIBEICHUS TISTCH.

Ilpakmuka

Onpeoenenue PH - cpedvl 6 mvinax u wamnyHsx.

IIpucomosnenue mvlia u3 céeuku u CMUPAIbHOU COObL.

Buwiseodenue namen ¢ mxanu. Moina. Cocmas, cmpoetue, noiyyerue.

Cpasnenue c6olicme Mblid CO C8OUCMBAMU CMUPATLHBIX HOPOULKOS.

Tema 14. XuMus 1 KOCMETHYECKHUE CPEICTBA

Kocmernueckue moromue cpeacrsa. Kpemol. [leHomoronue cpenacrsa. OmnojacKuBaTenu
u KoHAuuoHepkl. ['enmn. CocTaB M CBOMCTBA KaK COBPEMEHHBIX, TaK M CTAPHUHHBIX CPEICTB
TUTUEHBI; TPAMOTHBIA BBIOOP CPEICTB TUTHEHBI; MOJIE3HBIE COBETHI MO yXOAY 3a KOXKEH,
BOJIOCAMH M TOJOCThI0 pTa. COoCTaB M CBOMCTBA HEKOTOPBIX IMPEMAapaTOB TMTHEHUYECKOM,
Je4eOHOM M JIEKOPATUBHOM KOCMETUKH, TPAMOTHOE MX MCII0JIb30BaHHE. XMUMUYECKHE TPOIIECCHI,
JeXaIue B OCHOBE YXOJia 3a BOJIOCAMH, UX 3aBUBKH, YKIAJIKH, OKPACKH; MPAaBUIBHBIA yXOJ 3a
BOJIOCAMH, T'PAaMOTHOE HCIIOJIb30BAHUE TIPEMapaToB JUIsi OKPacKd M YKJIAJKU BOJIOC,
OpMEHTUPOBAHUE B UX MHOTOOOpa3HH.

J1e3010paHThl ¥ 030HOBBIN «IIUT» TUIAHETHI.

JlymmcTeie BemecTBa B mapproMepun, KOCMETHKH, MOIOIIUX CPEICTBAX.

O¢dupnusie macma. Cocras.

Cnoxwubie 3¢upsl. CocTas, CTpoeHHE, TOTYUYEHHE.

Ilpaxmuxka

H3yyenue cocmaea 0ekopamueHot KOCMeMUKU no SMuKemxam.

Onpeodenenue PH - cpedvi 6 mbLiax u WAMnyHsX.

H3zeneuenue s¢hupnvix macen uz pacmumenvnoeo mamepuana. Ilepeunas msama, enogoe
maco.

Tonyuenue crodxcHvix 2Qpupos U3 Opeanuyeckux coeoureHuil. Ddmuimemanam (3anax
poma). Mzooymunsmanam (¢hppykmosuiii 3anax,).

Tema 15. Xumus u rmianera 3emis

XuMu4eckrue d3JIeMeHThl B Ouocdepe. buoreHHbie M BTOPOCTETICHHBIE XMUMHYECKHE
AJIEMEHThl. Makpo W MHKpPOAJIeMEHTHl. [IpuduHBl W TpU3HAKKM HEAOCTaTKa B OpPraHH3ME
4eJI0BeKa HEKOTOPbIX 3J1eMEeHTOB. buoreoxumuueckue HMKIbL. [{MKIbI ra3000pa3HbIX BEIIECTB.
Ocanounsie kb, KpyroBopoT asora B O6uocdepe. Cuaepamus. KpyroBopor yriepoma B
ouocepe. Kpyroropor kucinopoga B Ouochepe. Ilpaktuueckas pabora «KauecTBeHHOE
oTIpe/ielIeHne HEKOTOPBIX TSHKEIBIX METANIOB B Boae». ATmocdepa Kak CBETODUIBTP.
3acopeHHocTh aTMocdepbl. [IpuunHbl U3MEHEeHHs APKOCTH, L[BeTa aTMOC(EpPbl, TPO3PAUHOCTH U
BUJUMOCTH aTMOcdephl. DKolorudeckue mpodiembl B aTrmocdepsl. [lapHukoBbIl 3D heKT.
[TapaukoBbIe Ta3sl. BropocTeneHHbIe KOMIIOHEHTHI aTMOC(EpPHI (YTICKUCIBIH Ta3, METaH, OKCHIbI
azoTta, TpomnocepHslii 030H, xiopdTopyriaepoasl). [locneacTBus mapHUKoOBOro sddexra.
O30HOBBI mUT M 030HOBass nbipa. Llukn o3ona. [IpuunHBI MCTOHYEHHS O30HOBOTO MIWTA.
BemectBa — 3arpsisautenu Tponocdepsl. OKcuapl cepsl 1 xiopa. Kucnotaeie moxau. XuMU3M
nporeccoB. Poroxumuyeckuii cmor. Ponb oOkcHIOB a3oTa, 0O30HA, YrapHoOro rasa,
YTIIEBOIOPOIOB M AJIBJICTHIOB B 00pa30BaHWU (POTOXUMHUYECKOTO CMOTaA.

Ilpakmuka

H3yuenue kucromumocmu 0caokos

Hccnedosanue 6030yxa Ha codepoicanue meepovix npumecel (8U3VAIbHO U NPU NOMOWU
muxrpockona). Jlegpuyum npecnoti 600vl Ha nianeme. 3aepsizHenue 600vi. Konyenmpuposanue
moxkcuxanmos N0 buonozuueckum yenoukam. [lpedenvrHo donycmumsie KOHYeHMpayuu seujecms



8 8o0e. Q030p 3navenuii IIJIK no naubonee onacnvim sewecmeam. Cmounsie 8o0vl. Ilepsuunas,
BMOPUYHASL U MPemuyHas o06pabomka CMOYHbIX 600. Xumuueckue cnocoowvl YOalieHus
3aepssHenull  (copoyus, Heumpanuzayus, Koazyiayus, CMepuiu3ayus, IKCmpaKyus,
slekmpoxumuieckue cnocoowt). Cunmemuueckue no8ePXHOCMHO-AKMUBHbIE Beujecmsd Kak
3aepasHumenu cuopocgepvi. Ucmounuxu OUOKCUHOB020 3A2PA3HEHUs. BOObL.

Onpeoenenue codepoicanus uoHo8 600opoda 8 eode: pH- haxmop 600wl (uccredosanus
npob 800bL C NOMOWBLIO OYMANCHBIX UHOUKAOPOB).

«OnpedeneHue ammuaka U UOHO8 AMMOHUA 8 B00ey. JIKolo2udecKue Hnpoodiembl
aumocgepol.  Ilecmuyuovr.  HUncexkmuyuowl, 2epouyuovi, @yHeuyuosvl, poOeHmuyuUobsl,
Hemamoyuowl, axkapuyuovl. Komnnexcnas cucmema sawumsl pacmenuti. Humpamor u
Humpumol. Hx enusnue Ha opeanusm yenosexd.

«Onpedenenue 0MHOCUMENbHO20 KOIUYECEA HUMPAMO8 6 NOYBE).

«Onpedenenue msdicenvlx Memailog 6 nouge (UOHO8 Medu O8YXGANEHMHOU, CEUHUA)N.
Oronoeuyeckuii. MOHuUmMopuHe. 3adauu 3K0N02UHecK020 MoHumopuned. Xumuueckue u
buonozuueckue memoovl auaiuza. buounouxayus. Dumounouxayusn. Xumuueckue memoovl
KOHMPOJIAL.

«Oyenka 3aepsasHeHUs 6030yXa NO COCMOSHUIO X80U COCHbLY. Memoovl monumopunea
8030V UIHOU CPeObl.

«Oyenka 3azpazHeHust 6030yxa NO COCMOAHUIO XBOU COCHBLY.

«Onpeoenenue uucmomsl 8030yxa NO TUUAUHUKAMY.

«CHea— UHOUKAMOP 4UCMOMbL 8030YXAN.

«Onpedenenue 3anvlieHHOCMU 8030YXA).

«Oyenxka uucmomsl ammocgeproco 6030yxa NO GeiuyuHe aA8MOMPAHCNOPMHONU
Haepy3kuy. Memoowl Mmonumopunea 6030YUHOU Cpeobl.

«Pacmenust— uHOUKamopuvl nio00poous HoY8».

«Pacmenus - uHOUKAmMopvl KUCIOMHOCIU NOYBY.

«Pacmenust— uHOUKAmMOPvL 800HO20 PeNCUMA NOUBY.

«Opeanonenmuueckue noKazamenu 600blLy.

«Kecmxocmv  600v1y. Memoovi MmoHumopunea 600HOU cpedbl. «Hccnedosanue
8000NPOBOOHOU 800bLY.

Tema 16. Hay4yno- uccnemoBaTenbckas MpoOeKTHAS AEATEITBHOCTD

Teopus. [lonsrue mpoekTa. TUTBI MPOEKTOB, OCHOBHBIC JTAIbl BBHITOTHEHHS MPOECKTA.
Kputepun oneHrBaHMS BBIMOTHEHHS U 3aIIUTHI TPOEKTOB. Co3/1aHKe TTPOEKTa OCYIIECTBISETCS 110
CJICTYIOLINM dTaram:

- Omnpenenenue NpodIEMBbl;

- AKTyanuzanus Tem;

- Bri6op oObexTa u3yueHus;

- IlocranoBka uenu u 3anay;

- [loxGop marepuana;

- Bribop MeTo/10B HCClIeIOBAHNUS;

- IlpoBenenue sxcrepuMeHTaTbHOM PaOOTHI;

- Odopmienue paboTHI;

- 3amuTa NpoeKTa, NPe/ICTaBICHHE PE3yIbTATOB.

Ilpakmuka

BrinonHeHne MpoeKTOB C HCHOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJOTHH. 3ammra

IIPOEKTOB.

2.3.®opMbl KOHTPOJIA M ATTECTALUH 00y4aIOIHXCH
JInsg oTcnexuBaHHA Pe3yIbTaTUBHOCTH 00pa30BaTEIbHOTO Mpoliecca Mo
nporpaMme
«XUMHS B )KU3HU YETOBEKA» UCIIOIb3YIOTCS CIEAYIOIINe BUABI KOHTPOJIS:
- Tpe/IBAPUTENbHBIN KOHTPOJb (IIPOBEpPKA 3HAHWN yJalIMXCs HA HA4aJIbHOM JTare
ocBoeHHs IporpamMMebl) - BXOJTHOE TECTHPOBAHUE;

- TEKyILUH KOHTPOJIb (B TEUEHUE BCETO CPOKA peaTu3aly IPOrpaMMbl);

- UTOTOBBI KOHTPOJIb (3aKJIIOUMTENNbHAS MPOBEPKA 3HAHWMM, YMEHHI, HABBIKOB IOMTOIaM
peasmzatuu  IIporpammer).



®opMBbI aTTECTALHH

- caMocTosATeNbHas paboTa;

TECTUPOBAHUE;

- TBOPYECKUE OTYETHI;

- y4acTHe B TBOPUECKUX KOHKypCax W MPEeIMETHOM ONMMIMAJE MO XUMHUU;

- IpE3eHTALMs U 3alIKUTa IPOEKTa.
Texkymuii KOHTPOJIb:

dopmamu KOHTpoOJIs ycBOoeHHs yueOHOro marepuana [IporpamMMbl SBISIOTCS OTYETHI MO MPAKTUYECKUM
paboTaM, TBOpueckue pabOTHI, BHICTYIUICHHS Ha CEMUHapax, CO3/JaHUE MPE3CHTAMU MO TeMe U T. I.
OOyuatommuecs BBIIONHSIOT 33JJaHUsI B MHAWBUIYAIbHOM TEMIIE, COTPYIHUYAs ¢ eaaroroM. Brimonnenue
IIPOEKTOB CO3Aa€T CUTYAIMIO0, IO3BOJIIONIYIO pealn30BaTh TBOPUYECKHE CUIIBI, 00€CHEeUYUTh BBHIPAOOTKY
JUYHOCTHOTO 3HAHUs, COOCTBEHHOTO MHEHMS, CBOEr0 CTWJIS JAEATENbHOCTH. BrimtoueHue oOywaromuxcs B
pEaNbHYI0 TBOPUYECKYIO JEATENbHOCTh, MPUBICKAIONIYI0 HOBU3HOW M HEOOBIYHOCTBIO SIBISETCS CTHMYJIOM
pa3BUTHUS MO3HABATEIbHOrO MHTepeca. OTHOBPEMEHHO Pa3BUBAIOTCS CMIOCOOHOCTU BBIABIATH MPOOIEMBI U
paspeniate BO3HUKAIOIINE TPOTUBOPEUHSI.

I[To oxOHYaHUHU KaKA0M TEMBI IIPOBOJUTCS. HTOTOBOE 3aHATHE B BUJIE TEMATHYECKOTO TECTUPOBAHUSI.
HToroBasi arrecTalusi mpeaycMaTpuBaeT BHIIOIHEHNE WHIMBUAYATBHOTO TIPOEKTA.
3.0pranu3auuoHHO-Nearoruyeckue ycaopus peaauzauuu Ilporpammel.

1.1. Y4eOHo-MeToAMuecKoe oOecnieyenue IIporpaMmmbl

MeTtoauka 0Oy4eHHs 10 MporpamMme « XUMUs B OBITY» COCTOHUT U3 COUYETAHUS JICKITMOHHOTO M3T0KEHUS
TEOPETUYECKOr0 MaTepuaja ¢ HarjsAHbIM MOKa30M HIUTIOCTPUPYIOIIET0 MaTeprana U MPUEMOB PEIECHUS
npakTudyeckux 3agad. OOyuaromquecs 3akpeIuisioT IOJy4YEeHHble 3HaHHS IYyTEM CaMOCTOSTEIbHOIO
BBITIOJIHEHUST MPAKTHYECKUX paboT. [ pasBUTHS TBOPYECKOTO XMMHYECKOTO MBIIIJICHUS ¥ HABBIKOB
AHAIUTUYECKON JIESATENbHOCTH MeNaror MpoOBOAMT CEMHHAphl, 3aHATHS MO MPE3EHTAlUU TBOPYECKUX U
NPAKTUIECKUX paboT, MO3TOBBIC IITYPMbI, HHTEJUICKTYaJIbHbIC UTPHI.

1.2. MarepuajabHo-TexHu4yeckoe odecnieyenue Ilporpammsbl

OpraHu3alMOHHBIE YCIOBHS, TIO3BOJISIONINE PEANTN30BATh CO/IEPKAHIE JOMOIHUTENFHON 00pa3oBaTeIbHON
MpOrpaMMbl «XHUMHS B OBITY» TPEANONAraroT HATHINE:

- IOMEIICHNs, YKOMIUIEKTOBAHHOTO CTAHAAPTHBIM y4eOHBIM 000pyJoBaHWEM M MeOenbio (0CKa, MapThl,
CTYJIbsl, IIKa(BbI, 3JIEKTpOOOECcIeUeHHE, BHITSKHOMN 1IKad, paKOBHHA C X0JIOJHON BOJOIPOBOIHON BOIOM).

- HEOOXOIUMBIX JJIS 9KCIIEPUMEHTOB 000PYI0BAHUS U PEaKTHBOB.

- MyJBTHMEAUIHOTO 000pyMOBaHHs (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (IdII- KapThl, dKpaH, CpeAcTBa
TEJIEKOMMYHHUKALUH (JOKaJbHBIE IIKOJbHBIE CETH, BBIXOJ] B UHTEPHET).

JlunakTuueckoe oOecreueHne MpeanoiaracT Hajluyue TEKCTOB Pa3HOYPOBHEBBIX 3aJaHWM, TEMaTHYECKUX
TECTOB IO KaXJOMY pa3fely TeMbl, MHCTPYKLUHUH JUI BBHIIOJHEHHUsS NPAKTHYECKUX PA0OOT, TaOIMLbI
xumMudecknx snemMeHToB JI.M. MeneneeBa, TaOIUIIBI paCTBOPUMOCTH OCHOBAHUHM, KHCIIOT, COJICH.

1.3. Kanposoe odecnieuenne IIporpammel.

[lenaror, peamusyroumii Ilporpammy 1OKeH HMMETh BBICIIEE WIM CpefHee MpodeccCHOHaTbHOEe
o0pa3oBaHHE B COOTBETCTBYIOIIEM HANpaBICHUU U J1a0OpaHT, 0OECIEUMBAIOMINN €€ MPAKTUYECKYIO
4acTb.



4.JlutepaTtypa
Amux6eposa JLIO., H.C. Pykk. [Tone3nas xumus. - M.: [Ipoda, 2005.
AprtamonoBa W.I'., Caraiinaunas B.B. Ilpaktudeckue paboThI C HCCIIEAOBAaHUEM

JIeKapCTBEHHBIX TPENapaToB U cpeacTB ObITOBOM Xumuu. Xumus B mkoine, 2002, Ne 9, c.
73-76. Apremenko A.W. Y nuBUTENbHBIA MUpP OpraHu4eckor xumuu. - M.: IIpoda, 2005

2. JIBopkuH, JL.U. CtpouTenbHble MUHEpAIbHBIC BSKYyIIME MaTepuansl. - M.: UHdpa-
Wnxenepus, 2011. - 544 c.

3. Henucosa B.H. Jlom 6e3 xumun. - M.: Punon Knaccuxk, 2014 r.- 256 c.

4. Eropos A.C., UBanuenko H.M., lllankas K.II. Xumus BuyTpu Hac. - PocToB-Ha- JloHy:
®denukc, 2004

5. JlemoBckas E.M. Metamnbr B opranusMe denoBeka. Xumus B mkoine, 2005, Ne 3, c. 44-
47,

6. Maxkaposa H.A. Baneonorus u opranuueckas XuMusl. - M.: "OBepecr-
Xumua"1997

7. Makapos K.A. Xumus u meqununa. M.: [Ipocsemenne, 1981

8. Mup xumuu. CII6, M.: M-Dxkcmpecc, 1995

9.  Horommuckueir N.1., HoBommuckas H.C. Xumus 10. - M.: Pycckoe cnoso, 2008r.
10. Hosommuckuerr M.U., HoBommackas H.C., Xumus 11. - M.: Pycckoe crmoBo, 2008r.

11. Tlonos, B. A. MHuoronukas xumus ku. s ydamuxcs / B. A. ITonos, A. C. CemeHOB,
I'. JI. XapnamnoBu4 - M.: [Ipocemenue, -1992. -159 ¢

12. Ckymnoa JI.I'. Dxonorus kxunuima u 3A0poBbs denoBeka. Xumus (U] «IlepBoe
ceHTs10ps»), 2009, Nel2, 15, 19

13. Cxypuxun .M., Heyaes A.Il. Bc€ o mume ¢ Touku 3peHust xumuka. - M.: Beici. mik.
1991. -288 c:

14. wupumaa H.B.Xumus: npoekTHas neaTeqbHOCTh.- Bonrorpan: «Yuurens, 2007

15. [lynsxosckuit [.M.Bce o nuie ¢ Touku 3peHus XxuMuka. Xumus B mkosne, 2001,Ns3

16. Ilyctos C.b. Hlycroa JI.B. Xwumuueckue OCHOBBI 3KojJOrMH. MockBa
«IIpocsmenuner, 1995 ron

17. Dxomoruueckoe cocrosiuue Tepputopun Poccuu. YdueOHoe mocobue/ mom pen.
VYmakoBa C.A., Kama S.I'.- M: nentp «Akanemus», 2001

18. DmnextuBHBIN Kypc.Xumuss W oxpaHa oOkpyxkawomen cpensl. 10 xmace/Coct
W.H.bananosa- Bonrorpam: AT «Kopudeit», 2005

19. HOpuna A.A.» «DnektuBHbIE Kypchl.Xumus s 8-9 kmaccoB» M: HM3IaTenbCTBO
«dpoda»,20006 r.






