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1. IosicHuTeabHas 3amHCKA
Hanpasnersocts TIporpammet €CTECTBEHHOHAYYHA
YposeHb ocBoerus [IporpaMMe! - 6a30BbIit
1.1. AxtyaabHocTh u 0coGeHHOCTb IPOrpaMMBI
Cucrema obmmero o6pa3oBaHus He Bcerja MOYET 0OECIEeUMTh O0YYaKOIMXCs TAKMM
YPOBHEM 00pa3soBaHus, KOTOPBIA OyleT NOCTATOYEH i peanmsaiyu UX CIIOCOOHOCTEH B
BLIOpaHHOH chepe mestenshoctd.  [IporpaMma BHEYpOUHOH MeSTENBHOCTH «XUMUS B OBITY»
(manee - IlporpaMma) HanpaBieHa Ha pasBHTHE U (opMupoBaHue y 06y9ar0muXCs NET0CTHOTO
NPECTABNEHNs 00 OKPYKAIOIIMX BELIECTBAX HA OCHOBE ITOJYUCHHBIX XMMHYECKHX 3HAHH, B
Xozxe peanusauuu IIporpammpl, o6ydarommecs COBEPUIEHCTBYIOT CBOM YMCHHSI W HABBIKH B
PEIICHHH NPAKTHYECKUX 3a/1a4, YTO CIOCOOCTBYET PA3BUTHIO Y HHX JIOTHYECKOTO, HHKECHEPHO-
TEXHMYECKOr0 ¥ SKOJNOTMYECKOro MbliuieHus. Ha mpumepe xumum, yuammecs IOTydaroT
NPENCTABNICHUS O  METOJAaX  [O3HAHWf,  XapaKTEPHBIX [UI1  €CTECTBEHHBIX  HAayK
(9KCIIEPUMEHTATEHOM U TEOPETHYECKOM )

Ipenycmotpennas IIporpammolf peanusamiss MeXIIPEIMETHBIX CBS3eH MO3BONUT
00y4arOMKMMCsl OCYIIIECTBUTE UHTETPAIMI0 HMEIOIIHXCS PEACTABIEHUH B LEJOCTHYIO KapTHHY
MHpa, a NPaKTHYECKHME 3aHATHI M IPOEKTHAs MNEATENBHOCTh COBEPINEHCTBOBATHL YMEHMS H
HABBIKM, HEOOXOIMMbIE IS NPOBEIEHHS HCCICHOBAHMA, COMOCTABNEHHS (aKTOB, AHANM3A
TIOJTy4EHHBIX Pe3yJIbTaTOB, pabOTHI C IPHOOPAMH U PEaKTHBAMH.

Brajenue 3HaHMAMHM O XHMHMYECKHX BEIIECTBAX MOTYT OOECIIEUHMTh TPAMOTHOE
OTHOIIEHHE K MPUPOZE U K COOCTBEHHOMY 37I0pOBEIO Oe3 HaHeceHus yimepba. I1o3ToMy 3HaHHE
BO3MOXHBIX IIOCIICNCTBHH BO3JEHCTBUS pA3IMYHOTO pOJA XMMHYECKHX COCHWHEHHM Ha
OpraHd3M 4YenoBeKa CTAHOBUTCS HEOOXONUMBIM HE TONBKO IS Bpadeil, HO ¥ IS KaKIOTO
YenoBeKa.

3HaHWs, MONyYaeMble B IIKOJZE 110 XMMHH, BO3MOKHO H HEOOXOIMMO TPaMOTHO
NPUMEHATE W B IOBCEAHCBHOM Jku3HH. Ilo3HaBas ocHOBomojararmomye 3aKOHBI XHUMUH,
00ydaroruecss 3HAKOMSITCS ¢ COCTABOM M CBOMCTBAMM DPA3NIMUHBIX XMMHUECKHX BEIIECTB, KAk
€CTECTBEHHBIM 00pasoM IPMCYTCTBYIOIIME B YEJOBEYECKOM OpraHuMsMe, TaKk M HpH
HE3aBMCHUMOM BHEIIHEM BO3AeHCTBUM. IIIKONBPHUKY y3HAIOT, KAK MMEHHO 3TH BELIECTBA BIUSIOT
Ha TPOLECCHI KHU3HENCATEIbHOCTH OpraHu3Ma M Ha caMy KHM3Hb YeJIOBEKA - YTO IIOJIE3HO U B
KaKUX KOJIMYECTBAX, 4 YTO MOXKET OKa3hIBATh OTPHIATENLHOE BIUIHUE.

IIporpamma «Xumus B OBITY» 3HAKOMHT O0YYAIOUIMXCS ¢ KOMIUIEKCHBIMH TTpo6ieMaMu
¥ 3a]ja9amMu, TPeOYIOIUMH CHHTE3a 3HAHHMU M0 PALY IPEAMETOB ((pU3HKa, OGHONOTUS, SKONOTHS,
reorpadus, UCTOPHUS).

OKONIOTUYECKHE 3a[aud: aHAM3 M3MEHEHHM B OKpYXalomel cpeme W OpraHMzaius
CBOETO BJIMSIHUSL HA CUTYyaluio, (OpMUPOBaHHE OEPEIKHOTO OTHOIICHHS K IIPUPOJIE.

OusnyecKue 3aaul: H3ydeHHe (DU3HYECKHX CBOWCTB BEIIECTB, (DH3HYECKHE METOJBI
aHaJM3a BEIIecTBa.

Hcropuueckue 3aaqu: HCTOPHYECKHE CBEIEHUS O BIMSIHUM XUMHK HA KU3HB JeJIOBEKA.

buosornueckue 3anaqn: U3ydeHHe XUMHYECKOTO COCTaBa 0OBEKTOB JKHBOM IPUPOIEL.

Wudopmaruka - mnouck wuuHdopMmanuu B VHTepHere, cosmaHue H 0QOpMICHHE
npes3eHTanui, paboTa B TEKCTOBEIX U TAOJMYHBIX PENAKTOpPaX.

Conepxanne IIporpaMmbl 3HAKOMHT OOYYarOMUXCS C XapaKTepPHUCTHKOH BEINECTB,
OKpYXaroIuX Hac B ObITy: BOZA, OBAapeHHas COJb, THUINEBAs COMA, C BEINECTBAMH, U3 KOTOPHIX
CIeNaHbl MOCYyAa, CHMYKH, KapaHgamu, Oymara, CTPOHTENbHBIE MaTepualibl, aBTOMOOHIIbHAS
TEXHHKA, JIEKApCTBA U T. IL

Takwe Ttempr kak: «Boma», «IloBapennas comb», «Crnmuku», «Bymara» maror
BO3MOXXHOCTh aKTyajM3allud S5KOJIOTHYECKUX 3HaHMiM oOyuarommxcs. [IpakThueckue 3aHsaTHs
CMOCOOCTBYIOT (POPMUPOBAHUIO CHENUATBHBIX YMEHHH M HABLIKOB pabOTHl C BEINECTBAMH U
000pyIOBaHHEM.

IIpoekTHBlE paboOTHI, TeMaTHKa KOTOPBIX NPHBOMUTCA B Ilporpamme, IO3BONAT
copMHpOBaTh Y 06YYAIOMIXCH YMCHHC CAMOCTOATCIIBHO MPUOOPCTATh M NPUMCHSTh 3HAHMS, &
TaKOKe Pa3BUBAIOT 1704 TBOPYECKHE CIIOCOOHOCTH.



AxryaneHOCTh IIporpaMmer 06ycCiiOBIEHa TeM, Y4TO B y4eGHOM IUIAHE MO IPEeIMETY
«X¥MHS» OTBEIICHO BCEro 2 4Yaca B Helemo B 8 m 9 kiaccax u 2uaca B 10 u 11 KJ1accax, 4To
JIa€T BO3MOIKHOCTE C(HOPMHUPOBATE Y 00YYaIOIIHXCS TONBKO 6a30Bble 3HAHMA IO HPEIMETY

1.2. Tleparorugeckas wejecoodpasnocts IporpamMmer

Ilemarornyeckas nenecoobpassoctTs IIporpaMMel 3aK/TI0YAETCS B TOM, UTO B nporecce
00y4eHus CO3/1aI0TCs YCIOBHS K (HPOPMUPOBAHHMIO y 0OYUAFOIMXCS ETOCTHOM KapTUHBl MHDA,
BOCIIMTAHUIO IONEH TBOPYECKUX M KOHCTPYKTHBHO MBIC/SIIMX, TOTOBBIX K PELICHHIO
HECTaHNAPTHRIX JKH3HEHHBIX 3anay. Ha samarusx mo Ilporpamme gopmupyrorcs ymeHHUs

Oe3onacHOro oOpallleHHs ¢  BellecTBaMHU, UCIIONB3YEMBIMH B MOBCEIHEBHOM
KU3HH, 3aKJIaJpIBAlOTCS HOPMBI 3[0pOBOr0 00pasa MKU3HH. 3HAKOMCTBO OOYYarOmUXCs
C XMMHYECKMMM BEIICCTBAMM, H3 KOTOPBIX COCTOHT OKPYXKAIOIIHHA MHp, TIO3BONSIET
PaCKphITh BaXKHEUINME B3aUMOCBA3M YEJOBEKA M PA3iIMYHBIX BEUIECTB B CPENE €ro 0OMTAHHSL.

1.3. OranuurensHble ocodeHHocTd IlporpamMmmel.

IlporpaMma WMeeT NPUKNAmHYI0 HANpPaBIEHHOCTh W CIyXHT NS YIOBIECTBOPEHHS
MHIUBUIYaTbHOTO HHTEpECa OO0Y4YarOMXCS K M3YYCHHIO ¥ NMPUMEHEHHIO 3HAHWMH 110 XUMHU B
noBcenHeBHOM km3HM. B Ilporpamme craBuTcs 3amaua  HEOOXOAUMOCTH OOECIICUHTH
XHMHMYECKYI0O  TPaMOTHOCTH B  HANpaBI€HHHM COXPAHEHHS 370pOBbs, Kak  3ajora
YCICIHOCTH YEJIOBEKA B JKM3HM; [JAETCSd MOHATHE O JICKApCTBEHHBIX BENIECTBAX U
MEXaHM3Max WX JedcTBMA Ha  opraHusM  denoseka.  Comepxkanue — [IporpamMmsl
OIpele/sieTcss € YYETOM BO3PACTHBIX OCOOEHHOCTeH OOydYaromuxcs W WX HHTEPECOB B
o0lacTH TMO3HAaHKMS MHpa, K caMoMy ceOe, JKM3HH B LIENOM, a TAaKKe C YYeTOM IICHXOJIOro-
NIeJarOTHYECKUX 3aKOHOMEPHOCTEH 00ydeHUsS U (OpPMHPOBAHUS €CTECTBEHHOHAYYHBIX 3HAHHIA
U BUJOB TIO3HABATENBHOM JearenbHOCTH. (Ocoboe BHMMaHWE yaensercs (GOPMHUPOBAHHIO
OKOJIOTHYECKUX 3HAHUH 00yJarouXcs.

1.4. Iean u 3agaun IporpamMmmer

IMean: dopmupoBanue y 0Oydaromuxcs rIyOOKOr0 W YCTOMYHMBOTO HHTEPECA K MHDY
BEIIECTB M XMMMYECKHX IPEBPAIIEHUH, MproOpeTeHre HEOOXOMUMBIX MPAKTUYECKUX YMEHHUH U
HaBBIKOB IIPOBEIECHUSI SKCTIEPHMEHTOB.

3amaun:

OOyuaromue:

- paclIMpeHue Kpyro3opa o0ydaroumxcs;

- TMOBBIIECHHE WX HMHTEpeca K XWMUU WU Pa3BUTHEC BHYTPCHHEH MOTHBAIIUH YUYCHHS
4yepe3 (opMHUpOBaHME TNPEICTaBICHHHA O COCTABE M CBOWCTBAX XMMHUYECKHX BEINECTB H
MaTepHalioB, OKPYKAOIIHX YeJIOBEKa B TIOBCETHEBHOM JXH3HH U MEIUIHHE;

- pacIIMpeHue U yriyOiieHue 3HaHUH 00YYaroMUXCs O PO XUMHUYECKUX DIIEMEHTOB
U HUX COCIUHEHHH B IKU3HENCSITEIBHOCTH OpraHu3Ma, O BaXKHEHINHX XHMHYECKHX
MPEBPALIEHUAX, JIEKAMX B OCHOBE METabONU3Ma, O NIPUMEHEHHH B MEIMIMHE HEKOTOPBIX
HEOPraHUYECKUX U OPTaHMYECKHX BEIIECTB;

- pacmivpeHde U yriyOJeHHe 3HAHUH OOYyJaloUIMXCsl 1O  OBJAJCHUI0 OCHOBAMHU
METONOB IIO3HAHUS, XapaKTepHBIX JJISI  ©CTECTBEHHbIX Hayk (HaOloJeHue, CpaBHEHHE,
JKCIIEPUMEHT, U3MEPEHUE);

- MOATOTOBKAa OOYYAalOIIMXCS, OPHEHTHPOBAHHBIX HAa XUMHUYeCKMMH mpoduib
00y4eHus], K yCBOCHHIO MaTepHasla MOBHIINEHHOTO YPOBHS CIIOKHOCTH 0 XUMHH.

Pa3BuBarommue:

- (opMHpOBaHHE CIELUUATBHBIX YMEHHWH W HABBIKOB pPA0OTBI C XUMHUYECKUMH
BEIIECTBAMH M MaTepualiaMH B OBITY ¥ MCIIOJIH30BaHHUSI [TOJTyUYSHHBIX 3HAHUH Ha IIPAaKTHKE;

- pa3BHTHE TBOPYECKHX CIIOCOOHOCTEH W yMEHHH ydaIluXcs CaMOCTOSTENBHO
NpUOOpeTaTh U MPUMEHSITH 3HAHUS HA TIPAKTUKE.

BocnuTarenbHble:



- BOCIUTaHHE SKOJIOrMYECKOH IPaMOTHOCTH M XMMHYECKO! KyJIBTYpHI TIPH 0OpalieHuy
C BEIIECTBaMH;

- BOCIHTaHME SMOLMOHATBHO- IIEHHOCTHOIO OTHOINEHHS K OKPYXKAIOMEMY MHDY;
- OpHMEHTalLMs Ha BHIOOP XMMUKO-OHOIOTHYECKOTO TPOQHILSL.
1.5. Aapecar IlporpaMmmer

IIporpamma akryansha s obygarormuxest 9, 10, 11 xmaccos. Ha oOyueHwue 1o
IIporpavMme mpuHMMAIOTCS Bee JKeNArONMe, MMEIOLUE Ga30Bhle 3HAHHS [0 XUMHUH H He
MMEIOIIHE MPOTUBOIIOKA3aHHUH 10 37I0POBBIO.

1.6. ®opmbI U pexkUM 3aHATHIA.
®opMbI OpraHu3alUd y4eGHOr0 3aHATHSI:
- JICKIIHOHHO-CEMUHAPCKOE 3aHATHE,
- MPaKTHUYECKOE 3aHSATHE;
- Oecena,
- KOH(epeHIus,
- wurpa.

Dopmbl OpraHu3alHH 00pa30BaTeAbHOTO NPOIECCa - TPYIIIOBAYL, HUHIUBUTyabHasl.

Conepxanue IIporpaMMbl mpemmonaraeT pasHOOOGpasHblE BHABI  JEATEIBHOCTH
oby4arommxcs: Gecenl, IMCKYCCHH, IPAKTHYECKHE H TabOopaTOpHBIE paboTHI, CaMOCTOSTENBHEIE
NPOEKTHBIE pabOThI € UCTIOIB30BAHHEM PA3NTHYHbIX HCTOYHUKOB HH(OPMALIHH.

I'pynnosas (Gecena sBpucTHYECKas, 3aIUTA IPOEKTOB, TAG0PATOPHOE 3AHSTHE, JEKIHS,
OIIMMITHANA, OTKPBITOE 3aHATHE, NPAKTHIECKOE 3aHATHE, IIPE3CHTAIHS, CEMHUHAP).

Hnousudyansnaa (nabnronenve, oTpaboTKa HABBIKOB PENIEHHS TPAKTHICCKHX 3anaq).

Jlexumonno-ceMuHapekas GopMa MpoBeNeHHs YIeOHbIX 3aHITHH O3BOJIET pacmupuTh
M YrIyOWTh 3HAHMS O XMMHYECKHX BEIIECTBAX, NPUMEHSEMBIX B OBITY, CTPOUTEINBCTBE,
MequuuHe U T.J. CeMHHapel CHOCOOCTBYIOT MOBBINIEHHIO YPOBHS CAMOCTOSITENBHOCTH
o0ydJaromuxcs B YCBOCHHH MaTepHana ¥ TIpd paboTe ¢ HONOJHUTENBHBIMH HCTOYHHKAMH
ur(opmanyu. [TpakTHyeckre 3aHATHS CIOCOOGCTBYIOT (HOPMHPOBAHMIO CIICLHANBHEIX YMEHHUH U
HABBIKOB PabOTHI C XUMUYECKUMH BEIIECTBAMU U 000pynoBanreM. Co3/laHHe TPOEKTHBIX paboT
N0 OTAENbHBIM TemaMm [IporpamMMel MO3BONIIIOT pasBHUTHL TBOpYECKHE CIIOCOOHOCTH,
c(pOpMHPOBATE y 00YJAIOIIMXCSL yMEHHMS CAMOCTOSTENHHO IIPHOOPETATh 3HAHMS.

Wurerpanus: nporpamMma yriyOlseT 3HAHHS II0 OHONOTHMH, XHMHH, 3KOIOTHH,
MEIMLUHBL, TICUXOJIOTHH. FITOroM yCBOEHH S IPOTPaMMBI SIBISIETCSI 3aIHTa IPOEKTA.

Pexum 3aHsTHIL: 2 pasa B Hezemo o 2 Jaca.

1.7. Cpok peanuzauun IIporpaMmel.

Cpox peanmusauuu mnporpammbl - 1 rog. OGmiee KoOJIMYeCTBO y4eGHBIX 4YACOB,
3alVIAHUPOBAHHBIX HA Bech MepHoa o0ydeHusi: 72 yaca.

1.8.1lnanupyembie  pesynbTaTbl  ocBoenust Ilporpammbl.  OGpa3oBaTeibHbIe
pe3yabTaThI:

Iocne 3aBepmenus oOyuenus no Ilporpamme o6ydaromuecs 6yIyT 3HATD:

- COCTaB, CBOKMCTBA, O0JIaCTH IPUMEHEHHs HauOoJee paclpOCTPaHEHHBIX BELIECTB U
MAaTepuajoB W yYMETh MNPUMEHATh HX IO HAa3HAYCHHIO, cOOMoas mpaBuia Oe30IacHOro
oOpaleH s ¢ HUMH;

- POJIb XUMHUYECKHUX 3JIEMEHTOB M UX COEIUHEHUI B KHU3HENCATEIbHOCTH OPraHu3Ma;

- BaXHCHIIME XMMUYECKUE IIPEBPAILEHHUS, JISKAIIUE B OCHOBE META00IM3Ma;

- HEKOTOpPbIE HEOPraHUYECKHE W OpPraHUUECKHE BEIECTBa, IPUMEHIEMEIE B METULIMHE.

I[Tocne 3aBepmenus oOyuenus o IIporpamme obydarommecs OyayT yMeThb:

- COCTaBJIATH CXEMBbI OCHOBHBIX KPYTOBOPOTOB OHOTEHHBIX 3JIEMEHTOB B MPHUPOJE,
00OCHOBBIBATE PONb KAXKAOTO B COXPAHEHWHM NPUPOIHOTO PABHOBECHS, AHAIM3HUPOBATH
IPUYUHEI M OCJIEICTBUS €r0 HapyLIEHHS,

- TMPOBOIMUTH XUMUYECKHH SKCIEPUMEHT M0 OOHAPYKEHUMIO KATHOHOR W AHUOHOR R
pacTBoOpax;



-COONIONATh  MpaBHia OE30IIACHOCTH HPH  OOpAILEHHH ¢ JIEKapCTBEHHBIMH
BEIECTBAMHU U CPEICTBAMHU OBITOBOM XUMUM;
-COCTaBJIATh OTYET O IPOJETAHHOM IKCIIEPHMEHTE;
-IIPUMEHSTDH BEIECTBA 10 HA3HAYEHHUIO;
-peIIaTh 331a41 Pa3IMIHON CTEMECHH CII0KHOCTH: KaK THIIOBBIE, TaK U KOMILIEKCHBIC,
-pa3BUBaTh COOCTBEHHYIO HHUIHATHBY U II03HABATEJIbHYIO0 aKTHBHOCTD IIPU PELICHUN
PA3TMYHBIX BOIIPOCOB M MPOOIIEM B XHMHUH.
JUsL  MOHMTOpHMHra  pe3yJibTATUBHOCTH  O0OPa30BATEIHLHOTO
IIporpamme «Xumusi B GBITY» MCHIONB3YIOTCA CIIETYIOMHE BUIBI KOHTPOJIS:
* NIPEABAPUTEIIbHBIA KOHTPOJIb (IIPOBEPKA 3HAHUM yYalMXCsl HA HAUAJIBHOM JTarle
ocBoeHust [IporpaMMer) - BXOIHOE TECTHPOBAHHE;
* TEKYIIMH KOHTPOJIb (B TEYEHHE BCETO Cpoka peanusanuu [IporpaMmsr);
* UTOTOBBIM KOHTPOJIb (3aKIIIOUMTENbHAS IPOBEPKA 3HAHUM, YMEHHUH, HABBIKOB M0
uroram peanusanuu [Iporpammer).

Imponecca 110

2. Copepxanne IIporpammer
2.1. YueGnwlii (TemaTHUecKHii) mian

Ne  HaszBanue pasgena KoauuectBo uacos

®opma aTTecTanuu/

Beero  Teopus NpPaKTHKA KOHTPOJIfl
BBonHbIe 3aHATHS. 6 4 2
1 Hctopus 4 4 2 Bxonnoe
B3aMMOOTHOIIEHHH TECTHPOBaHHE
YeJI0BEKA U TPUPOIBI
2 CaoiicTBa BemecTB 4 4 2 TECTHPOBAaHUE/ OTUET
110 MIPaKTUYECKON
pabote
3 ITouemy U Kak 4 2 2 TECTUpOBaHHE/ OTYET
IIPOTEKAKOT 1o IIPAaKTUYECKOU
XMMHUECKHE PEaKIMu pabote
4 Bona 4 2 2 TEeCTUPOBaHUE/ OTYET
o MPAKTUIECKOU
pabote
5 Yuctele BemectBa u 4 2 2 TECTUpPOBaHUe/ OTYET
CMECH B  JKU3HH 110 IPaKTHUECKOU
yeloBeKa pabote
IloBapennas comr u 4 2 2 TECTUPOBaHUE/ OTUET
6 caxap 1o MIPaKTHYECKOH
pabote
7 XUMUS NUIITH 4 2 Z TECTHpPOBaHHE/ OTYET
o PaKTHUECKOM
pabote
8 Crivuku 4 2 2 TeCTHpOBaHUE/ OTYET
o MIPaKTHIECKOHN
pabote
9 bymara 4 2 2 TECTUPOBAaHUE/ OTYET

o MPaKTUIECKOU



pabote

10 Xumus u 3 2 1 TECTUPOBAaHUE/ OTYET
CTPOMTENILCTBO 110 MPaKTUIECKOH
pabote
11 Xumus u Megunmna 3 1 2 TECTHPOBaHUE/ OTYET
1o IIPAKTHYECKOM
pabote
12 Xumus utpancnopr 3 2 1 TECTHPOBaHHE/ OTYET
1o MPaKTHYECKO N
pabote
13 Xumwus u yucrora B 3 1 2 TECTUPOBaHUE/ OTUET
ome 1o MIPaKTHYECKO I
pabote
14  Xumus u 3 1 2 TECTHPOBaHUE/ OTUET
KOCMETHYECKHE 1o [IPAaKTUUECKOM
CpencTBa pabote
1S Xwumus u mmasera 4 2 2 TECTHpOBaHHUe/ OTYET
3eMis Io IIPaKTUUECKOH
pabote
16  Hayuno- 7 2 5 3amuTa mpoekTa
HCCIIENOBATEIbCKAS
[IPOEKTHAsI
JEATETHHOCTE
72 37 35

2.2. Copep:xanne Iporpammer

Brenenue

O6mme npaBuina paboThl B XHMHYECKOM naboparopuu. TexHuka GesomacHOCTH mpu
pabore B xuMudecKoi nabopatopun. Oxasamue TEpPBOH MOMOIIK IIPH HECYACTHBIX CIIydasx.
Ilpauna pabotel ¢ KucIOTaMH, InenoYamMy, JETyYHMH BEINECTBaMH. HarpeparenbHbie
NPHOOPEI U TpaBWiIa PabOTHL ¢ HUMH. XUMHUECKas nocyfa oOwero HasHadeHUs. MEIThe H
CyIIKa XUMUYECKOH MOCYIBL

Ponb xuMuM B KH3HH deNoBEeKa W pasBUTHH UeNOBEUECTBA. O630p BakHEHIIHX
KJIaCCOB  COCAMHEHMH, HCIOIb3YEMBIX YENOBEKOM. XHMHS -TBOpCHHE IPUPOIBl U PYK
4enoBeKa. XuMus BOKPYT Hac. XMMUYECKHE BELIECTBA B IOBCEIHEBHON HKUIHH YeTOReKa.

Ipakmuxa:

Ipuemvl o6pawenus c nazpesamenvrvimu npubopamu (Cnupmosxa, niumka, 00sHas.
bans) u xumueckoti nocyooii obuyezo nasHaueHus.

Cocmasnenue mabnuy, ompascaowux KIACCUurayuio eewecms, u320moeienue
OMUKEMOK HEOP2AHUYECKUX 6elyecms, COCMABIEHUe CNUCKA PeaKmMUBOS, HECOBMECHUMbLY
O/l XpaHeHus.

Tema 1. Hcropus B3auMMOOTHOIIEHNH YeTOBEKa 1 IIPUPOIBI

Vcrounnky sHeprum (ucdepraeMbie u HEHCcUYeprnaembie). «OKONOTHYSCKHH PIOK3aKy.
HeobxomumocTs GepeskHOro OTHOLIEHHS K OKpy Karole# cpezie. YenoBex u npupoaa B JaTeKoM
TIPOIIIOM: - IpHCBAMBAIOLIEE XO03sHcTBO. [lpeBHue momu. BiusHue TpHpOIHBIX yCioBMH Ha
pacceieHUe U 3aHATHS IPEBHUX JIOMEH.

OcHoBHBIE 3aHATHMsS JpeBHMX JONEH: COGHPATENBCTBO H  OXOTA. IIpucBauBaroiee
X039HCTBO. JIOKaNbHBIN XapakTep BIHSHHS AeSTETbHOCTH JPEBHHUX coOHpaTesiell U OXOTHUKOB
Ha [IPUPOTY.

Ilepexon uemoBeka Kk mpomsBomsAIEMy xo3saicTBy. IlpomsBomsmiee Xo3siicTBO.
BosHukHOBeHME 3emuemenus M ckoToBonCcTBA. BosmeiicTue  Ha IPUPONY  JAPEBHUX
2eMJICHESIILLIER H  CKOTOBOJOB. Cruxuiinoe [IpHUPOJOII0JIE30BAHUE. OnycTeiHMBaHUE.
I'ubens LUBUIIN3AIUA.



OT xonecHuLp! 10 camornera. V3MeHeH#He XxapakTepa IpUpOIONOIB30BAHUS B MPOIECCe
Pa3sBUTHSA YEJI0BEYECKOTO 00IIecTBa

Yenosex M mpupona B HactosimeM. [IpsMoe H KOCBEHHOE BO3ZCHCTBHE XO3SHCTBEHHOM
NEATENBPHOCTH 4YejoBeka Ha mpupoxy. HMurpomykiusa. Heucuepmaembie u  mcuepmaemele
MCTOYHHKH SHEPrud. MICTOYHHMKH SHEPTHHM (MCUEpHaeMble W HEHCYEpIaeMble). « DKOIOTMUECKH
prox3ak». Heo6xomuMocTs

OEpPEXHOTO OTHOLIECHHS K OKPYIXKAIOWIEH cpene. ANBTepPHATHBHEIE HMCTOUHHKH SHEPTHHL
IIpunuBHBIe SneKTpocTaHMH. DHeprus Betpa. ['eotepMaibHas SHeprus. bruosHepreTuka.

Ilpakmuueckue 3a0anus

Mooenupyem eempsnoii 0suzamer.

Cmpoum «po3y 6empog» ceoeil MeCmHOCHU.

IIpespawenue paznvix U006 suepeuu Opye 6 opyeaa.

Hazpesaem 10-PAa3HOMY (nepeoaua menioeou 9Hepeuu U3JTYYeHUeM,
Menionpo6oOHOCMbIO, KOHBEKYUeT).

Tema 2. CpoticTa BelecTs.

Xumudeckue U usudeckue cBoiicTBa BemecTB. UncThie BemecTBa U cMecd. OCHOBHBIE
NPHUEMBbI C TBEPIABIMH, JKUIAKUMHU M ra3000pa3HbIMU BemecTBamMu. JlabopartopHbie CrOcoObI
TOJyYeHHUsT HEOpraHM4ecKux BemiecTB. IIpormecc pactBopeHus BemecTB. PacTBOphI M HX
IIPUTOTOBJICHHE.

Ilpakmuueckue 3a0anusn

Ilonyuenue yanexucnozo 2aza, Kuciopooa 61abopamopuu.

Ilonyyenue cynvghama meou u3z meou , cepebpa u3 Humpama cepebpa u m.o

Tema 3. IToueMy U Kak IPOTEKAIOT XMMHYECKUE PEAKIIUH.

MHoroo6pasue ¥ 3aKOHOMEPHOCTH TPOTEKaHMs XUMHUECKUX peakiuid. Kinaccupukamms
XMMHYECKUX peakuui. 3aKOHOMEPHOCTH TIPOTEKaHMs XMMHYECKMX peakiuid. BHemrHue
NpU3HAKKM IPOTEKaHWs XUMHUYECKUX pEaKkiyi. XWUMHUYECKHAE YPaBHEHHUS. 3aKOH COXPAaHEHUS
MAacChl BEIIECTBA. XUMUYECKUE PEAKITNH B )KUBBIX OpTraHH3MaXx.

Ilpaxmuueckue 3a0anusn

Cocmasnenue ypasrenuti peaxyuii no yenouxe npeepayeHui.

Oneimel  «3mess u3 caxapuoii nyopwuly, «B3aumoleiicmeue Mmemannoe ¢ CONAHOU
KUCIOmMOouy, «3mes u3 enoKOHAMA Kanbyusy

IIpoeedeHue kavecmeeHHbIX pearKyuil.

Tema 4. Bona.

Bona B macmrabe mianetel. Kpyroopot Bomsl [Ipupomnas Boja u e€ mpecHoO# BoAbl Ha
mianere. llpecHas Boma u ee 3amachkl. DJkoJormdeckue mpobOieMbl unWcTod Bomel. Boma B
opraHusMe dyesjoBeka. Boma B MemuruHe ¥ (papMakoJoruu. AHOMaNIUU (PU3UUECKUX CBOWCTB.
PacTBopsitomas cnoco6HOCTh BonbL. [IpoGieMbl TUTHEBOI BOIIBL

IIpakTuka:

AHanus 600bl U3 NPUPOOHBIX UCHOYHUKOB.

Pacmeopsiowee oeiicmeue 600bL.

Ouyucmra 800bL.

Onpedenenue dicecmrkocmu 600bl U ee yCmpaHeHue.

MHnoezo nu 600wl 6 0sowax u ppyxkmax?

Tema 5. UucTele BemiecTBa U CMECH B XKM3HH UeJIOBEKA

Yucteie BemectBa JluctmimupoBanHas Boma, Kucnopoa. Cepebpo, Bomopon, Ceuren u
np. Yctunneie pactBopbl. Cmecu Mopckas Bozaa. ['panut. Cranb. PacTBop Xnopuna Hatpus Iis
unbekimi. Yyryn. Bosmyx. basaner. Crewsio. OMynbcusi «Macio B Boze». PasHOBHIAHOCTH
cMecel, 0o0acTH WX HCIOJIh30BAHUS B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. l'OMOreHHblE H
rereporeHHsie cMecu. CMecu B (hapmakosoru. [IpuMepsl KUIKUX, TBEPIBIX H ra3o00pasHbIX
cmeceil. OMHOPOIHBIE U HEOHOPOIHBIE cMecH B ObiTy. CBoiicTBa cMecelt. Pasnenenue cmecei.

Brifenenne BemecTB W3 HEOAHOPOAHOM cMecH, OOpa3OBaHHON pPacTBOPUMBIMH U
HEPACTBOPHMEIMH B BOAS BEIISCTEBAMH, Or1¢cranBaHue: Bbmenenne BQIECTB M3 HEOJIHOPOAHOﬁ
cMecH, 00pa3soBaHHON HEPACTBOPHMMBIMH B BOJE BEIIECTBAMH C Pa3IMYHOHM IJIOTHOCTHIO. B



JEeIUTENbHOW BOpOHKE. JIMCTWLIAIMSA, BhINIapHBaHHUe, IeHTpU(yTrHpoBaHUE, Xpomarorpadus,
KPUCTAJIM3ALMsL U BO3rOHKA. lleperonka Wiy AUCTUIUIALMS - CIIOCO0 pa3zeieHusl, OCHOBaHHBIH
Ha pa3iv4yuy B TEMIIEPATYPAX KUNEHUS JPYT B APYre KOMIIOHEHTOB.

IIpuem pazneneHus OJHOPOMHBIX CMeced IyTeM HChapeHus JEeTYYHX >KHIAKOCTeH C
NOoCIenyrommel KoHAeHcalued ux mnapoB. llpumep: momydeHWe IUCTHIUIMPOBAHHOM BOJBL
Pemenue 3amau Ha HaxoXXAE€HHE MAacCOBOU U 0OBEMHOM ONTK KOMIOHEHTA CMECH.

Ilpakmuxa

Hzeomoenenue npocmetimiux — Quibmpos u3 noopyyHelx — cpeocme.  Paszoenenue
HEeOOHOPOOHbBIX cMecell.

Ouucmra MeoH020 Kynopoca om HepacmeopuUMbLX UpacmeopUMblX NPUMeEcel.

Tema 6. [ToBapenHas coib U caxap

Ponp noBapeHHOH cOTM B 0OMEHE BEUIECTB YeNOBeKa U XKHUBOTHBIX. ConleBoH OanaHc B
opraHu3zMe uyenoBeka. [IpuMeHeHHEe XJIOpHIa HATpPUS B XO3SMCTBEHHOH [NEATENHEHOCTH
yenoBeka. Korma conb - su. 3moynorpebiieHHe conbio. FIcmonbp3oBaHHE XJIOpHIA HATPHUS
B XWUMHYECKOW TNpoMblIUieHHOCTH. Vcmomp3oBaHue  Xjnopuaa HaTpus B - IIHIIC,
MemuipHe. [IpousBoicTBo moBapeHHo# comu. Caxap u ero cBoicrBa. IlonesHbie
BpeIHbIE uepThI caxapa. HeoObluHOE MpUMEHEHHE caxapa.

Ilpakmuka.

Ceoiicmeapacmeopos noeapeHHou conu

Topum nu caxap?

Tpubonmomunecyenyust

Tema 7. Xumus nuim

W3 dYero COCTOMT IHMINA. XHMHYECKHH COCTAaB MPOAYKTOB MHTaHHSI. OCHOBHBIE
KOMIIOHEHTHI IHMIOW: JKHAPBI, OENKH, YIJIEBOJBI, BHUTAMUHBL, COMUA. XHMHS IPOIYKTOB
PACTHTENBHOTO W KHBOTHOTO TpoucxoxnaeHus. @usuonorus mnumesapeHus. IIpomyKTel
OBICTPOTO MPHUTOTOBIEHHST W OCOOCHHOCTH KX IIPOM3BOACTBA. IIpolecchl, MPOMCXOISIIIE
Ipy Bapke, TYIIEHWM W JkapeHud mmmm. Kak cpenmarh €@y HE TONBKO BKYCHOW, HO H
noJie3Ho#? Jlo6aBKu B MPOILYKTHI MUTAHUS.

XUMHYECKHE peaklUl BHYTpH Hac. XHUMHUYECKHE IIPOLECCHI, MPOUCXOSIUE IIPU
XpaHEHHWH U IepepaboTKe CeNbCKOX03HCTBEHHOTO ChIpbsi. KOHCEPBAaHTHI M aHTHOKUCIIATENH, UX
pOJIB.

Crioco6BI XMMHUYECKOTO aHAIM3a COCTaBa BEIIeCTB B Ipoiykrax mnuranus. CopepikaHue
BUTAMMHOB U MUHEPANBHBIX BEIIECTB B MUIIEBLIX MPOAYKTaX.

Ilpakmuka

Onpedenenue kavecmea meoa. Ilposepra meoa Ha HaAUyue KPAXmana, Mend, caxaposvl.

Onpeoenenue eumamunos A, C; E 6 pacmumenbHoM MACIe.

Onpedenenue HUMPAmMos 6 NPOOYKMAX.

AHanu3z npoxaaoumenvHbvlx HANUMKOG.

Onpeodenenue Kogeuna 6 HanUMKax

Onpedeneniue coOePIHCAHUSL HCUPOB 6 CEMEHAX PACEHUI.

Kauecmeenuvle peakyuu Ha npucymcmeue y2ie60006.

Xumuyeckue onvimul ¢ Jice6amebHOU pe3UHKOU.

Onpedenenue codepicanus NOBAPEHHOU CONU 6 NPOOYKMAX NUMAaHus. (MAacio, Celpel,
CONLEHbIE MEOPOIACHBIE U30EUS).

Tema 8. Cinuxu

[Tupodopsl. Mcropus wusobperenus crmdek. Crmukn Illancens u Yokepa. Crnudkd
Copua. Crmuxu Mpumn. Isenckue cmmuxu Jlynncrpema. Kpacuprii u Oenbii - docdop.
OKHCIIUTENBLHO - BOCCTAHOBUTENBHBIE TIPOLIECCHI, IIPOTEKAIONME IIPU 3XUTAaHUU CIHYIKH.
OcHOBHBIE BHJIbI COBPEMEHHBIX cru4eK. JlepeBsHHBIE(M3TOTOBIEHHBIC U3 MATKHX IOPOA ACpEBa
- OCHHBI, JIUIBI, TOMOJS, aMEPMKAHCKOW Oenoil COCHBI W T. IL), KApTOHHbIE U BOCKOBBIC
(mapadHHOBBIE - M3TOTOBJIEHHbIE M3 XJIOMYATOOYMAXXHOTO JKIyTa, IPOIUTAHHOIO MapadrHOM).
ITo mMeromy zasxuranust - TEPOUHEIE (2AXUTAIOMINECS TPH TPEHUH O CIEIHAIBHYIO ITOBEPXHOCTH
-TépKy) M OecTépouHble (3RKHMTAIOMMECS TP TPEHHH O JHOOYI — TIOBEPXHOCTH).



Cnmaeunoe mpousBoacTBO B Poccun. Crpoenue, cocTap M H3rOTOBICHUE CITHYUCK.

Creupnanbupie cimuky. [ITOpMOBEIE (OXOTHHYBH) - TOPSIIKE HA BETPY, B CBIPOCTH U TOJ
HoxIéM. Tepmuyeckue - pa3BHBAIOIIME IIPU TOPEHUH OoJiee BBICOKYIO TEMIIEPATypy H JAIOLIKE
IpY CTOpaHWM TOJIOBKM Oojbliee KOJU4YecTBO Teruia. CHTHANBHBIE - NAIOIIHME IIPH TOPEHHH
nBeTHoe Miams. QoTorpaduyeckye - JaOMUE MTHOBEHHYIO SPKYIO BCIBIIKY, MCIONL3YEMYHO
npu  pororpadupoBanui. CurapHble - COMYKM YBEJIMYEHHOTO pasMepa it Golee
NPOJIO/DKUTEIBHOTO TOPEHUs NIPU PACKYPHBAHUHU CHUTAphl. 1pyOOYHEIE- CIMUYKK YBEITMUYEHHOIO
pasMepa i Gosiee NPOJOILKMTENBHOTO TOPEHHSI HPH PacKypUBAHWM KYPHTENLHOH TpyOKH.
Kamunnple - O4YeHb MJIMHHBIE CINMYKM, 4YTOOBI 3a)KHIaTh KAMHHBL | a30BBIE - MEHBIIEH
JUTHBL, 9eM KaMUHHBIE, 9TOOBl  3&KHWraTh ra30BbIe TOPEJIKH.

JlekopaTHBHEIE (momapodHble, KOJJIEKIMOHHBIE) - OTPAaHHYEHHBIE  BBITYCKH
KOpOOKOB (MHOrIa HabOpaMH, YJIOXKEHHBIMH B JIEKOPATUBHYIO KOPOOKY).

Ilpakmuxka

Hsyuenue ceoticme paznuunvlx U008 cnuuex (Bbimosvix, OXOMHUYBUX, MEPMUYECKUX,
CUCHAIbHBIX, KAMUHHBIX, (omoepaghuieckux).

Tema 9. Bymara

OT neprameHTa W IIENKOBBIX KHUT 10 Hammx aHeil. Ilemmonosa. Casasyromiue:
KAOJIMH, KapOOHAT Kajbl¥s, NMUTMEHTHL XJIOMYaTOOyMaXkHbIe TKaHH. Buasl Oymar# M HX
NPaKTUYECKOE MCIIOJIb30BaHUE. TexHONorus nmponsponactsa Oymaru. CTpykTypa Oymaru mnoj
MHKPOCKOIIOM BO (hIIyOpPECIIEHTHOM CBEUCHHH.

ITomydabpukarsl mas mpousBoacTBa Oymard: [peBecHas Macca WM LEJUI003a;
LEIUII0NI03a OJHOJETHUX PpACTEHUU (COJNOMBL, TPOCTHMIIBI, KOHOIUIM, pHCa M JPYTHX);
NONTYyLEIUTFONI03a; MakyljaTypa; TpsSIWdYHAs IojiyMacca; Uil CIEMUANbHBIX BHIOB OyMmaru:
acOecT, MepCTh U APYTrUe TeKCTHIbHbIE BOJIOKHA.

ITpousBoncTBO Oymaru: NpPUTOTOBICHHE OyMa)KHOHM Macchl (pasMosl W CMEHICHUE
KOMITOHEHTOB, IIPOKJICHKA, HAlOJHEHHE U OKpacka OyMaXHOW Macchl); BbIpaboTKa
OyMa)kHOHM Macchel Ha OymarozenarenbHOM MaiuHe (pa3baBieHHe BOJOM M OUMCTKA MACCHI
OT 3arpsA3HEHWH, OTIMB, I[PECCOBaHUWE W CyIIKa, a TakXe MEepBUYHAS OTIENKa);
OKOHYAaTeJbHas OTAENKA (KaJlaHAMpOBaHHUE, pe3ka); COPTHPOBKA U YIIaKOBKA.

Ilpakmuka.

H3yuenue ceoticme paznuunvix 6U008 Oymazil.

Lonyyenue 6ymaeu.

Tema 10. XuMus u CTPOUTENBLCTBO

Crpoutenphsie pactBopbl. M3Bects. Men. Ilecok. beron. Ilement. Mcropus crekia.
Kuprmau. @apdop u dasue. [lpeBecHHa - YHHKQIbHBIH CTPOWTENBHBIA  MaTepHal.
JlakokpacouHple MaTepuayibl. CBOHCTBAa ONMU(BL, MAaCISHBIX KPACOK, dMayieil, pacTBOPUTEIEH.
ITonsate 00 sKONOrMYecKH YUCTBIX Marepuayiax. Kepamuueckas TeHa. 3umapuT. KambImwT.
Conomurt. I'pyrobnoku. CHIHKATBI METAJUTOB U BSOKYIIHE MaTepHaibl. KOoppo3us CTpOHTETBHBIX
MatepuaioB. [lonuMepsl B CTPOUTENLCTBE.

XUMHUUECKHUEe CBOHCTBA CTPOUTENBHBIX MaTepHAaJIOB

XuMuueckas CTOMKOCTh - 3TO CBOWCTBO MMOKA3bIBAET, HACKOIBKO Marepuall yCTOWUIUB K
BO3JEHCTBHIO APYI'MX BEILECTB: KUCIOT, IIEN0YeH, COJeH U ra3os.

Koppo3uonHas ycToH4MBOCTH - CBOWCTBO MaTepuaia TNPOTHBOCTOSNTH BO3AECHCTBUAM
OKpy>KaroleH cpenpl. Yale Bcero 3To OTHOCUTCS K CLIOCOOHOCTH HE MPOIycKaTh BIIAry.

PacTBOopuMOCTE - CBOMCTBO, IIPH KOTOPOM MaTepUall UMEET CIOCOOHOCTh PacTBOPSATHCS B
PA3MUYHBIX KHIKOCTSIX.

Agnresust - CBOMCTBO, KOTOpPOE XapaKTepU3yeT CIIOCOOHOCTh COENUHSTHCA C APYTHMMHU
MaTepuanaMu U MOBEPXHOCTSIMH.

Kpucrannuszanus - XxapakTepUCTHKa, TPH KOTOPOH MaTepral MOXET B COCTOSHHHU Iapa,
pacTBOpa MM pacijiaBa 00pa30BEIBATh KPUCTALIBL

Buns! 3arpsi3HeHuil (IbUIEBBIe, paJHallMOHHBIE, OMONOTHUECKHE, IIYMOBEIE), 3HAYCHHE
SKHBEIX OPraHH3IMOB B A0MaX H KBapTHpax.,

Ilpakmuka



Onpeoenenue 0mHOCUMENbHOU 3ANbLIEHHOCTU 8030VXA 6 NOMEUJeHUL.

Peutenue 3a0ay ¢ sKon02uyeckum coOepicanuen.

Tema 11. Xumug u MegunuHa

Illepsvie wacu xumuu 6 meouyune. llonstie o (PapMaKoJIOTUM, HATPOXHMHUH,
xumuoTepanuy. [lapauensc - OCHOBOMOJOKHUK MEOMIUHCKON xumuu., Knapmuii ['anen -
dapmaxonor. I1. Dpnux - OCHOBOMOIOKHHKK XHMHOTEpAuy. [Ipodeccru: XUMUK, OHOXMMHEK,
dapmauesT, mabopanr. JlekapcTBeHHble BemecTsa. Knaccudukamuy neKapcTBEHHBIX BEIECTB:
(apmakomoruueckast, xumudeckas. ChIpbE IUIS MOJNTYYEHUsS] HEOPraHUYECKUX, OPTaHMIECKHX
NEKapCTBEHHBIX BemecTB. DOpMBI JIEKAPCTBEHHBIX IpenaparoB: TaOJETKH, OpaXKe, CBEUH,
OMYJIbCHH, CYCIIEH3HUH, HACTOMKHU H JIp.

Ilpakmuka

OsHnaxomneHue ¢ hopmamu 1ekapcmeeHHbIX NPEnapamos.

3naxomcmeo ¢ 0bpasyamu 1ekapcmeeHHbx CPeOCme U ONbIMbL C HUM.

IKCKYpPCUSL 8 MEONYHKIN.

Cambie npocmble u3 1ekapcme

Ilepmanranar kamus. Vcropus oTkpbiTHs. Pusmueckue cBowcTBa. OKHCIATEIBHBIC
coiictBa. IIpumeHeHne pacTBOpoB mepMmaHranara Kaiaus B ObITY, B MeauituHe. [IpaBuna

XpaHeHus. Mepni IIEPBOM  TOMOIIH IpU  OTpaBIICHUH KOHIIEHTPHUPOBAHHBIM
pacTBopoM mepmaHranara Kamug. llepokcup Bomopoma, HCTOpHsl OTKpbITHS. Ilepruaporis.
@u3nueckue, XUMHUECKHE  CBOMCTBA. IIpumenenue B

MENUIMHE: KpPOBOOCTaHABIKBAIOIIEE U ne3uHpUIUpyrolee

cpenctBo. Moxm: HCTOpUS OTKpBITHS, CTPOCHHE, (HU3HUECKHe M XUMHYECKHE CBOMCTBa,
[IPUMEHEHHE.

bopnas xucnmora, OOpHBI CIOUPT, aHTHCENTHYECKAs AaKTHBHOCTh. DH3HOIOTHUCCKHUIL
pacTBop.

JIanvc. Hamareipueiii cnupr. ['excarumpat xnopuma Kaimbitws. [ enrarugpar cyibdara

LIMHKA.
AKTUBUPOBAHHBIN YTOJIb.
Ilpakmuka
IIpuzomosenenue pacmeopa x10puda Kaivyus ¢ 3a0aAHHOU MACCOB0H D0Ilel.
«Kuoxuii xameneon» Paznooicenue nepokcuda 6odopoda. H202 - oxuciumens,

soccmanosumens. Pacmeopenue uooa 6 6ode, 6 cnupme. Pacnosnasanue U00UOOS.
Obecyeeyusanue pacmeopa NepmManzanama Kanus AkmMueUPOSaHHbLM Y2NéM.

HAooeumobie seurecmea

Apel. Knaccudukaiys sSIOBHTBIX BEHIECTB. YTapHBIA Tra3: IMPU3HAKH OTPABIIEHUSL
Oxasanue nepoii nomout. Pryts. TokcuuHOCTH TapoB pryTH. COJIH PTYTH: KOJIOMEIb, CyJIeMa,
npuMeHeHue B MenuuuHe. Menuesik. Cunen. CoenuHeHUst XpoMa. TOKCHYHOCTh OpTraHUYECKUX
pactBoputenedi. [IpaBuma xpaHeHuss smoB B ObITy. Mepsl mepBod THOMOIIM — TIpU
OTpaBJCHUU. XUMHUS U MEAHIIHHA.

buozennvie 31emenmsl U ux coeOuHeHus

OOmuit 0030p OHONOTUYECKOW pOJHM 3JIEMEHTOB-OPTaHOTeHOB Yriiepod. Bomopo.
Kucnopon. Azor. Cepa. ®ochop.

buonoruyeckas poib HEKOTOPHIX HEMETAIJIOB, HE OTHOCSIIHMXCS K opraHoreHam @top.
Xnop. Bpom. Moxn. Kpemuuii. Cenen.

buonoryuecku Ba)kHBIE HEOpraHHYECKHE coeluHeHus HemerawioB. Kucmopox. O30H.
Boma. Munepansabie Bompl. Ilepokcum Bomopoma. ®DepMeHTAaTHBHBIE CpENCTBA 3alUTHI
opranusma. CepoBopopoa. Ammuak. [{uki MogeBHOOOpa3oBaHus. MOHOOKCH a30Ta.

Hutparel, HuTpuTHl. YTiteKucneii ra3. MoHookcH yriiepona. bydepHbie cHCTEeMbI
opranusMa. [‘mppokxapOonatHas OydepHas cucrema. @ocdarHas OydepHas cucTema.
MexaHuzm 6ydepHoro NEUCTBUA CUCTEMBL. B3anmocBss3p KPYTOBOPOTOB
OHMOTCHHBIX 2JIEMEHTOB.

KBuoneopzanuueckas xumusa umeduyuna

Heopranugeckyro OMOXHMHIO MOXHO pacCMaTpHUBaTh KaK IPUJIOKEHHE IPHUHIUIOB
KOOPJMHALMOHHOW XUMHM METaJUIOB K OHOJOrHyYeckuM mpobiieMaM. MeTauibl B OpraHusMe



YCJIOBCKa
buonoruueckas POJIb «KMETAIJIOB XXHU3HH»

O6mwuii 0630p pormu 8-merawio. Harpuit. Kammii. Marauii. Kansuuii. JlaHHBIE METaILIb]
paccMaTpUBaOTCS COTIIACHO IUIaHA:

1. CogepxaHue B 3eMHO# Kope. BaxHel1ie NpUpoaHblE COEIUHEHNS.
2. Conepxanue ¥ (OpPMBI CYIIECTBOBAHHS B )KMBBIX OpraHmM3Max. bHoIOrdyeckas
POJTE.
3. IIpuMeHeHne MeTania U ero COSMHEHUN B METHITHHE.
4. TOKCHYHOCTh MeTalljia U €ro COEAMHEHHIA.)

O6muii 0630p pomu 4-meramioB. JKemeso. Mapranen. KoGamsr. Menp. Ilunk.
MonubneH. [laHHbIe METaLTBl PACCMATPUBAIOTCS COTJIACHO IUIAHA:

1 Conepxanue B 3eMHOM Kope.

2 BaxHelIye NpUPOIHBIE COSIUHEHHS.

3 Copepxanue U GOPMBI CYIIECTBOBAHUS B )KMBBIX OpraHu3Max. bruomoruueckas pob.

4 llpuMeHeHHe MeTalula B €r0 COSAMHEHUH B METUIIMHE.

@uznosoryyeckas ¥ naToJIOTHYECKast pOJIb HEKOTOPBIX 3JIEMEHTOB B

opranusme. 8-OneMeHThL 4-JneMeHTh. KoMIiekcHbie (KOOpIHHAIIMOHHBIC) COSTMHEHUS
Pa3JIMYHBIX 3JIEMEHTOB B OpraHM3Me. JJIEMeHTHI, 00JIe3HH, JeKapcTBa. bHOTOTHYeck aKTHBHBIE
MOJIEKYJIBL.

Boma. AmunOkHCIOTBEL. AckopOmHOBas kuciota. OpTOMONEKYIsIpHAs —MeIUlKHA.
buonoruueckn axkTHUBHBIE OJIMTOMEPHI buojormyeckas pojb HEKOTOPHIX METAIOB, HE
OTHOCAIIMXCS K «MeTasiaM xu3Hu». Amomunuii. Cepebpo. bapuit. Ptyts. Cunei.

Ilpakmuka.

Temamuyeckas 6UKmMopuna «Xumus U MeOUYUHA.

Qu3uueckas Xumua U MeOUYUHA

@u3nonor - 370 (HU3UKOXUMHUK, UMEIOUIMH JeJ0 C SBJICHUSIMHU JXHBOI'O OpraHM3Ma.
N.M. CeuenoB JKuBbie 0praHu3Mbl MOTYT CYIIECTBOBATH JIUIIE OJarogaps X 3aMedaTeIbHOH
CIIOCOOHOCTH KUHETHYECKU KOHTPOJIHPOBATH XUMHUIECKHIE PEAKIIH U TEM CaMbIM II0JIaBJISATh
CTpEMIIEHUE K JOCTIDKEHUIO TepMOAMHAMUUECKuX paBHOBecuil. M1.B. bepe3un Xumuueckas
TEPMOJMHAMUKA U J)KUBBIE OpraHu3Mbl TepMOIMHAMIKA M OPraHU3MBL

Xumuyeckas W OHOXMMHUUYECKAs KWHETHKA W KaTamm3. DepMeHThl - OHOJIOrHYECKHe
KaTaJIu3aTopbl. 3HAUEHHE pacTBOPOB /1jisi OMOJIOTUH U MEIULIUHEL

KucnotHo-1menounoe papHoBecue U 6y epHble CUCTEMBI OpraHu3Ma.

AMUHOKUCIIOTHBIE  OydepHble CcHUCTEMBL.  benkoBbie  Oy(hepHbIE  CHCTEMBL
V3MeHeHue KUCIOTHO-IIEI0YHOTO PABHOBECHS MIPH PA3IMUYHBIX 3a00ICBaAHUSAX.

Meouyunckue mamepuanst

Heopranuyeckue MeguIMHCKHE MarepUanbl. MeTaibl. YIJIEpOAHBIE MAaTepHalIbL
MexaHu3Mbl B3aWMOJICUCTBHS MEIMIMHCKHX MAaTepHalloB € OHOJIOTHUECKMMH CHUCTEMAaMH.
BzaumopeiicTBUs: MaTepuan - KpoBb, MaTepwal - TKaHb, Marepual - KJeTka, MarepHan -
OHUOTIOTUMEDBI.

UckyccTBeHHBIE OpraHbl. AMMAapaThl «MCKYCCTBEHHOE CEpILe-JIETKOe», «HUCKYCCTBEHHASA
nouxay. VICKycCTBEHHOE cep/Iiie 4eJI0BeKa C aBTOHOMHBIM HCTOYHHUKOM ITUTAHHUS.

Bomnpock! k ceMuHapam:

1. Mox: wucTOpHMsL OTKDBITHS, CTPOGHHE, (M3MUeCKME ¥ XHMHYECKHE CBOWCTBa,
IpUMEHEHHE.

2. bopHas kuciaoTa, GOPHBIHM CIIUPT, AHTUCENTUYECKAS aKTUBHOCTD.

3. @usuonornyeckuit pactBop. Jlsmuc. Hamartsipaslii crimpr.

4. OypanuinH. AKTUBUPOBAHHBIA yronb. ['OpYMYHMKM, IUIACTBIpH. VIX IIpUMEHEHHE,
CBOMCTBA, CIOCOOBI XpaHEHUSI.

5. Acnupun. IIpuMeHeHne, papMakoIOrHUecKoe NeHCTBHE Ha OPraHu3M.

6. AHTHOMOTUKH, Kiaccupukarus. [AucoakTpros.



7. ApomaTHyecKne Maclia ¥ MX IeHCTBHE Ha OpPraHu3M. ApoMaTepamus.
8. AcnupuH, Qu3nUYecKre CBOUCTBA, HCTOPHS MONYYEHHS.

9. AHTHOMOTHKH, UCTOPHS OTKPBITHS.

10. Knaccugukanust smoBUTHIX BELIECTB.

11. Vrapuplii ras: npusnaku otpasnenus. OKasaHue IEpBOH MTOMOLIH.

12. Pryte. Toxcuunocts mapoB pryta. Coiu pTyTH: KanoMenb, cyleMa, IPAMEHEHHE B
MequipHe. Meinbak. CeuHel. CoequHEHUS Xpoma.

IIpaxmura

Hccneoosanue nexapcmeennbLx npenapamoe.

Henosas uepa «Cnacume 6onvnozo» [lenosas uepa conpoeoscoaemcs nposedenuem
Ka4ecmeeHHo020 aHalu3d pacmeopa KOHKPEemH020 Geujecmed XUMU4yeckumu Memooamu.
(Bewjecmea: muocynvgpam Hampus, HoGOKaum, raxmam kambyus, b-2niokosa, meduwii Kynopoc,
bpomuod xanus, cynvpam maznus,).

Hccneoosanue moxcuunocmu 6vimosuix seugecms. Ocmopooicho, nuujegvie 0obasku! Hx
oeticmeue Ha OpeanusM.

Pewenue 3a0au no obuyeti xumuu ¢ MeOUK0-010102U4ecKoll HaNPasIeHHOCIBIO.

Konxypc (konuvecmeenneiis) uucna peuwennvix 3aday. Cocmasnenue cbopuuxos 3adai
yuawuxca no meme (¢ pewenusmu). CocmagieHue meoOpUeCcKux pacyemuvix 3a0ay no
DAasIUYHbIM MeMam.

JlexapcTBeHHBIE TpenapaTsl, WX BHABI M HasHAueHWe. Kakmoe IeKapcTBO -
XUMHYECKUHN PEaKTHUB.
Mmuororpannsiii Hox. Ilouemy ifox Hamo nepxars B INIOTHO 3aKyHOPEHHON CKILTHKE.

«3enéHKay WIH pacTBOp OpUITHAHTOBOro 3enéHoro. HeoObIYHBIE CBOWCTBA OOBIYHOMN
3€/IEHKU.

AKTUBUPOBAHHBIN YTOJIb.

JlexapcTBa ot npoctypl. Buramunsr CaMoiebHbIe TEKapCTBa.

ACIUPUH WK aUEeTUIICATHIANOBAs KUCIOTA M €ro CBoicTBa. UTO Mose3Hee: acupyH
WK yIicapyH, Hypo(eH uiu ubynpoden?

Ilepexuce Bomopona u runponeput. CBOWCTBA IEPEKHCH BOJOPOJIA.

IlepManranar Kamus, MapraHIOBOKHMCIBIA Kaliui, OH JXK€ - «MapraHIOBKay.
HeoObrunble  cpoficTBa  MapranmoBku. Kakyio OmacHOCT MOXKET — HPEICTaBISTH
MapraHIIOBKa.

Hy>xna 1 B moMarniseii anteuke GOpHas KHUCIOTA.

Crapsle iexapcTBa, KaK ¢ HAMH HOCTYIINT.
Bonpocs! k cemunapam:

1. Ilepmanranar  kxamust.  Mcropuss — oTkporTas.  DusMyeckme — CBOMCTBA.
OxwucnutenbHble CBOMCTBA. [IpaBuiia XpaHeHus IepMaHaraHaTa Kayisl.

2. llpumeHeHre pacTBOpa NepPMaHraHaTa Kauus B ObITy, B MeIUIMHE. Mephl mepBoii
TIOMOIIM MPY OTPABJIEHUH KOHIIEHTPUPOBAaHHBIM PACTBOPOM II€pMaHraHaTa Kajwsl.

3. PactBOop OpuinmnanToBOro 3eneHoro. Ilepokcuia BOIOpOAa, MCTOPHS OTKPBITHSL
Ileprunpons.  @uspyeckue, XWUMHYECKHE CBOKWCTBA. IIpuMeHeHWe B  MEIHUIMHE:
KPOBOOCTaHABJIMBAIOLIEE U IE3UHPUITUPYIOLIEE CPEACTBO.

Ilpaxmuxa.

IHonyuenue uooogopma.

Heticmeue kucnom Ha 6puiiuaHmMosbLil 3eneHblll.

LJenounoe pacwennenue nresomuyemuna.

Kauecmeennaapeaxyus na nepokcud sodopoda.

Onpedenenue 6UMamunos ¢ npenapamax noNUSUMAMUHOS.

Tema 12. Xumust u TpaHCHOpT

Matepuainsl, KOTOpBIE HCIONB3YIOTCS NI M3TOTOBJIEHHS aBTOMOOWIIEH. 3ampaBOYHbIE
KHAKOCTH (TOHJ’II’IBO, Maclia, CMasKH, OXJIajKOarolyc JKWUOKOCTA M T. H), PC3UHbl = IMUHbBI U
PE3HHOTEXHUYECKHE HM3NEIMS; IIACTMACCHI; OTAEIOYHOICKOPATHBHBEIE MarTepHasibl (OOHBKA,



JlaK¥ ¥ Kpackd, aHTUKOPPO3HOHHBIC IOKPBITHA U T. IL.); KI€H, T€PMETHKH. DJIEKTPOIHUT - 3TO
4TO-TO 3HAKOMOE. BeH3MH, KepOCHH W Ipyrue «- MHBI XUMHYECKHE MPOIECCH], IPOMCXOISIIHE
IIPH SKCIUTyaTali aBTOMOOWIISL. DKOJIOIUsA ¥ aBTOMOOHIIE.

IIpaxmuxa:

I. Bensun u kepocun Kaxk pacmeopument.

OMBITEL MO O3HAKOMIICHHIO C PACTBOPSIOMUM IeiiCTBHEM HE(TEPOIYKTOB, KaK H
NPENBIIYIINH, MI0X0 BUIHBI C TEMOHCTPAIIHOHHOTO CTOJIA, TIOITOMY KX Iydlle BCEro CTABUTH B
Ka4eCTBe J1abopaTopHO paboTEI.

a) B MPOOMPKH C OEH3UHOM, KEPOCHHOM M BOIOH HATHBAIOT 1o 0,5 M PacTUTENHLHOTO
Macna u B30anTeBAaOT. Macno pactBopseTcss B yrieBogopoiax. OTMEYaioT JIydiIyio
PacTBOPUMOCTH B OCH3MHE.

0) B HebonpliMe CTakaHIMKd wWid (appOpoBblE YAIIKH C TEMH e IKHIKOCTIMH
NIOMCINAKOT KyCOYKM TKaHH C ISATHAMHM JKHPA U IEPEMEINHBAIOT MX CTEKISHHOW Malodkoi 2-3
MuH. [Tocie BBICBIXaHMSA TKAHH, IOMELIEHHBIE B GEH3MH H KEPOCHH, OKA3bIBAIOTCS OUMIICHHBIMHU
OT JKHpa.

2. T'openue gvicuiuix yenes000podos.

a) CMa4uBarOT MONOCKM (UIBTPOBAIGHON OyMmarm B OEH3MHE, KEPOCHMHE, MasyTe H
NODKHUraroT MX. BemecTsa ropar ceTamumMces IIaMeHeM. Briciive yriieBoJoposl IpH rOpeHHH
00pazyroT KOIOTh.

0) Ha sxenesnble muacTuHKy 1id $apGopoBble KPHIKYE HANMMBAKOT IO HECKOIBKY KAIelh
OeH3WHa, KepoCHMHA M CMA30YHOr0 Macjia HIM Masyra M IOKHraror. HabmomaoT To ke
spieHde. OOpamaroT BHMMaHME HAa JIETKY0 BOCIUIAMEHSEMOCTh OeH3WHA ¥ Ha
CPaBHHUTEJIBHO TPYIHYIO 3ar0paeMOCTh MasyTa.

B) B XKENE3HYIO MK GaphopoByr0 N0KEUKy MOMEMAIT HeGONMBIOH Kycouek mapaduHa
¥ HarpeBaroT €ro B IUIaMeHu ropenku. Ilapagun miuaButces, a3ateM roput, 06pasys KOIOTb.

3. Oyucmxa 6en3una u kepocuna.

BeHsuH ¥ KepocuH MOCIe 3aBOACKOW IEPETOHKH COAEPIKAT HPUMECH Ha(TEHOBBIX
KHCIOT W [JPYrMX BEIIECTB, OCIOXKHSIOMMX HUX IpUMEHeHHe. HeOouHIEeHHBIA KEpOCHH,
HanmpuMeEp, IUIOXO MOJHMMAETCA MO (UTHI JaMIbl, cHabo TropuT u OBICTPO 00pasyer
Harap. Heouumennbpie MpOayKThl MOXKHO y3HATH IO IPSI3HOMY BHIY M MAIOH HPO3PAYHOCTH.

Ouuctky IPOU3BOIST 00BIIHO, oOpabaTsiBas HE(PTEPOAYKTHI crepBsa

KOHIICHTPHPOBAHHOW KUCIIOTOH, a 3aTeM IIEN0YbIO.
HanuBaror B GomnbIiylo NeMUTENBHYIO BOPOHKY 15—20 MJI HEOUHMINEHHOTO KEPOCHHA W
npuOaBmsIOT 2-3 MJI KOHIGHTPUPOBAHHOW CEPHON KHCIIOTHL BOPOHKY 3aKpHIBAIOT HPOOKOM M
cMeck BCTpsxuBaroT okono 10 mum. Ilpu sToM BOpoHKY mepskaT mpo6GkoH BHM3 M BpeMsl OT
BPEMEHU OTKPBIBAIOT KpaH, 4TOOBI BBIIYCTUTH BBEPX Maphbl JIETYYHX BemecTB. Ilocie 3toro
CMECH JAIOT PACcCIIOUTHCS, Ha YTO Takxke moTpedyercs MuHYT 10 win jgaxe OOJbINEe, U MEIJIEHHO
CIYCKAFOT HI)KHMH CJIIOM KHMCJIOTO TyIpOHa.

OcraBumiicss B BOPOHKE KEPOCHH IPOMBIBAIOT MOI0OHBIM XKeE CIIOCOO0M BOIOH B TeUeHHe
1—2 mun. Bonmeii cmol cryckaroT, a KepocHH IPOMBIBAOT 5— 10-IpONEHTHBIM PAcTBOPOM
menoyu. Ilocme cnuBaHMA IMENOYHOrO CIOS OTMBIBAIOT OT KEPOCHHA BOJOH OCTaTKH
menous (mpoda QexondramenHom).

VY0exnarorcs B TOM, YTO OYMIIEHHBIH KEPOCHH OKAa3bIBAeTCsl O0JIee IIPO3PAUHbIM, Tydlle
TOPUT M UMEET APYToii 3amax.

Ha nuctku ¢uubTpoBansHO OGyMard MOMEINAOT KAIIM KMCXOMHOTO M OYHIIEHHOTO
KepocuHa. OuMIIEHHBIH KEPOCHH UCTIAPSIETCsl MONHOCTHIO, HEOUHIIEHHBIH OCTABIISAET T0cae cebst
ILITHO TPUMECEH.

Tema 13. Xumust u uucrora B JomMe

Meuta. Cocras, cTpoeHue, MoJIydeHHE.

CuHTeTHYECKHEe MOIOLIHE CPENICTBA M MOBEPXHOCTHO - AKTHBHEIE BEIECTBA.

OcHoBuble  kommoHeHTEl CMC:  moBepXHOCTHO-akTHBHEIE BemectBa  (I[IAB);
BCIIOMOTdTe/IbHBIE BELIECTBA! LICJOUHBIE CONM - KApOOHAT M CUJIMKAT HATpUs, HEUTPaJIbHBIC
comd - cymbdar u docdar HaTpus; KapOOKCHMETHIILEIUIIONO03a, IOMMBAHUIIHPPOIHIOH,



XMMHYECKHe OTOenuBarTe/n (IEPCONH); XMMHYECKHE OTOeNMBaTeNd (MEPEKMCh BOAOPOJA);
$usuyeckue (onTudeckue) oTOeTMBATENH - (IIyOPECHUPYIOMHUE COEIMHEHNAS; afCOPOLHOHHbIE
KpacuTenu (yJIbTpamapuH, MHIWTO, CHHTETHYECKHE OPTraHMYeCKHEe IHTMEHTHI); OHOIOGABKH -
(bepMeHTHI (J1UMasbl, MPOTEAs3bl | JIP.); OT/AYIIKH; AHTHCTATHKH.

Cpencrsa OBITOBOH XMMHH - XHMHYECKHE CPENCTBA N0 YXOAY 3a COOCTBEHHOCTHIO:
ONCXKNOH, TMOMEINEHUAMH, aBTOMOOMIsMH. K  cpeactBam  OBITOBOH XHMHH — OTHOCST
He3UHOUIMPYIOIIME CPECTBA, DPENENUIEHTl M Tp. cpenctBa. CpelcTsBa OGBITOBON XUMMH,
IPUMEHSIEMBIE JIJIS BBIBECHHMS ISTEH.

Ilpaxmuxa

Onpeoenenue p H - cpedvl 6 mbLaax u umiamnyHsx.

IIpuzomosnenue mvina u3 céeuku u CMupanbHOU CoobL.

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

CpasHenue c601icme Muiia co C8OUCMBAMI CIUPATLHBLX HOPOULKO.

Tema 14. XuMHs 1 KOCMETHYECKHE CPENCTBA

Kocmernueckue moromue cpencrsa. Kpemsl. Ilenomoromue cpectsa. OHMOIacKUBATENH
¥ xoHgunuoHepsl. I'emd. CocTaB M CBOMCTBAa KaK COBPEMEHHBIX, TAaK M CTADHHHBLIX CPEICTB
THTUEHBI;, TPAMOTHBIM BBIOOD CPENCTB T'MTHEHBI, MOJIE3HBIE COBETHI II0 YXOAY 3a KOXEH,
BOJIOCAMH U MOJOCTBIO pra. COCTaB M CBOWCTBA HEKOTOPHIX IIPENApaToOB T'MIHEHHYECKO,
ne4eOHON U NEKOPATUBHON KOCMETHKH, IPaMOTHOE X HCIIOJIB30BaHUe. XHUMHUECKIE TPOLIECCEL,
JeKamKe B OCHOBE yXO/a 3a BOJOCAMH, MX 3aBHUBKH, YKIAJKH, OKPACKH; MPABUILHBIA YXOI 3a
BOJIOCAMHM, TIPaMOTHOE KCHOJIL30BAHME IPENapaToB ST OKPaCKM M YKJIAAKH  BOJIOC,
OPUEHTHUPOBAHKE B UX MHOTOOOPa3UH.

J1e3010paHThI U 030HOBBIM «IIUTY» IUIAHETHL

JlymucTeie BemecTBa B naphioMepri, KOCMETHKH, MOIOIINX CPEICTBAX.

Odupusie Macia. CocTas.

Cnoxnble a¢upsr. CocTas, CTpOeHHE, ITOTyIeHHE.

IIpakmuxa

Hsyuenue cocmasa 0ekopamugnoil KOCMEMUKY N0 SMUKEWIKAM.

Onpeoenenue pH - cpedvl 6 MbLIGX U WAMNYHSX.

Hseneuenue sgpupnvix macen uz pacmumenvnozo mamepuana. Ilepeunas mama, enogoe
macrno.

Ilonyuenue cnodicuvix 2¢pupos u3 opeawnuveckux coeOumenutl. Dmunrmemanam (3anax
poma). Hzobymunsmanam (ppykmoswiil 3anax).

Tema 15. Xumus u rianera 3emis

XuMuUecKHe dIE€MEHTHI B Omocdepe. BHOreHHbIE M BTOPOCTENEHHBIE XHMHYECKHE
JIEMEHTBL. Makpo W MHKPOJJIEMEHTHL. IIpUUMHBI W IIpU3HAKK HENOCTaTKAa B OPraHU3Me
YeJI0BEKa HEKOTOPHIX JJIEMEHTOB. bruoreoxuMuyeckue mukibl. [IMKIBI ra3000pa3sHbIX BEIIECTB.
Ocanounele 1muKiel. Kpyrosopor asora B Guocdepe. Cumeparms. Kpyrosopor yriepoma B
buochepe. Kpyrosopor kucimopona B Ouocdepe. Ilpaxtmueckas pabora «KauecTBeHHOE
ONpENENEHNE HEKOTOPBIX THKENBIX METAIIOB B BoIe». AtMocdepa Kak CBETOQHILTP.
3acopennocTh aTMochepbl. IIpHIHHBI H3MEHEHUS SPKOCTH, [[BETA aTMOChEPE], TPO3PAYHOCTH U
BUIMMOCTH arMocepel. OJKONOTHYecKHe IpobieMbl B arMocdepbl. IlapHUKOBEIA 3(QeKT.
IlapuukoBele ra3el. BTopocTeneHHbie KOMIOHEHTHI aTtMocepbl (YITIEKHMCIbIH TIa3, MeTaH,
OKCHIIBI a30Ta, TpomochepHBIi 030H, XJIopdTopyriepoasl). IlocaencTBHS HAPHUKOBOTO
s¢dexra. O30HOBBIA MIUT U 030HOBas Abpa. L{EKa 030HA. [IpHYMHBEI HCTOHUYEHHS O30HOBOTO
mura. BemecTsa - 3arpssHutenu Tpomocdepsl. OKCHIBI cepsl M Xnopa. KHCIOTHBIE MOXKIW.
XumusM npoueccoB. DoToxumuueckuii cMor. Ponb OKCHIOB a30Ta, 030HA, YrapHOTO rasa,
YTJI€BOJOPOIOB U alIbAEIHIOB B 00pazoBaHuH (POTOXHMHUYECKOTO CMOTa.

Ilpakmuka

H3yuenue xucnomnocmu ocadkos

Hcceneoosanue 6030yxa na codepoicanue meepovix npumeceil (6U3yaibHO U NPU NOMOUYU
Mmuxpockona). lepuyum npecrnoii 600wl Ha nnaneme. 3azpssuenue 600vl. Kowyenmpupoeanue
MOKCUKaHmMoe6 no buono2uveckum yenovkam. Ilpedenvho donycmumvie KOHYEHMpPAyuu 6eujecms



6 600e. O630p snauenuii IIJJK no naubonee onacnvim sewecmeam. Cmounsie 800bL. llepsuunas,
6MOpUYHAA U mpemuyHas 00pabomka cmoynbiX 600. Xumuueckue cnocobbl YOaneHus
3aepasHenutl  (copbyus, — Helmpamuzayus, — KOAZYIAYUs,  CMeEpUTU3AYS, OKCMPAKYUs,
onekmpoxumuyeckue cnocoowl). Cunmemuueckue NOGEPXHOCMHO-AKMUBHBIC BEUECBA KAK
3aepazuumeny 2udpocgepol. Hcmounuxu OUoKCuno6020 3azpasmenus 600bL.

Onpedenenue codepoicanus uoHoé 6000poda 6 eode: pH- paxmop 600wl (uccredosanus
npob 60061 ¢ NOMOUWBIO GYMANICHBIX UHOUKAMOPOS).

«Onpedenenue ammuaka u uUOHOB aMMOHUS 6 600e». DKONOZUYecKUe nPobeMbl
aumocgpepol.  Ilecmuyudvl.  Hucexmuyuovi, — 2epbuyuowi, GyHeUYUObL,  POOEHMUYUObL,
Hemamoyuovl,  akapuyuovl. Komnnexcnan cucmema sawumwr pacmenuii. Humpamer u
HUmpumol. Hx énusnue na op2anuszm yenosexa.

«Onpedenenue 0OMHOCUMENLHOZO KOMUYECBA HUMPAINOB 8 NOYEE.

«Onpedenenue magicenvix Memauios 6 nouge (UOHO8 Mmedu O08YXBANCHMHOL, CEUHYA) ».
Oxonozueckuii  MoHumopune.  3a0auu  SKON02UYECKO20  MOHUMOpUH2A.  Xumuueckue u
Ouonoauueckue memoov ananusa. Buounouxayus. Qumounouxayus. Xumuyeckue memoovl
KOHMPOAL.

«Oyenxa 3azpsasnenus 6030yxa no COCMOSHUIO X60U COCHuLY. Memoowl MOHUmMOpUH2a
6030YULHOU CPeObi.

«Oyenxa 3azpasHenus 6030yxa no COCMOAHUIO X80U COCHBLY.

«Onpeodenenue yucmomor 6030yxa NO TUUATIHUKAM .

«Chez - uHOUKGMOP UUCMOmbL 6030YXAY.

«Onpedenenue 3anviienHocmu 6030yxay.

«Oyenka  uucmomvr  ammocgeprozo  6030yxa no  eenuuume aemompanHcnopmHoll
Hazpyskuy. Memoosl MoHumopuHea 6030yuinoii cpedwi.

«Pacmenus - unouxamopui noo0opoous nouey.

«Pacmenus - unouxamopur kucromuocmu nouey.

«Pacmenus - unouxamopui 6001020 pesicuma nous.

«Opeanonenmuueckue noxasamenu 800bLy.

«Kecmrkocmb  600b1y.  Memodvr  Monumopunza  800HOG cpeovl.  «Hccneoosanue
8000MPOBOOHOT 600bLY.

Tema 16. Hayuno- nccnenoBarensckas IpOeKTHAS ASSTEIBHOCT

Teopusi. Tlonstue npoexra. THIBI IPOEKTOB, OCHOBHBIE STAIBI BHIIOIHEHHS IPOEKTa.
Kpurepuu onenvpanys BEIMONHEHHS M 3alUTH NPoekToB. CO3/aHMe IPOEKTa OCYIIECTBIISIETCS
10 CIEAYIOLINM 3TalaM:

- Omnpenenenre nMpooOIEMsT;

- AKTyanu3anus Tem;

- Bribop o0BekTa usyuenus;

- IlocranoBka 1enu u 3amay;

- Ilon6op marepuana;

- Bribop MeTon0B Hccie[0BaHuS;

- IIpoBenenue sxcnepuMeHTANBHON PabOTHL;

- Odopmienune paboTEL;

- 3ammTa npoeKTa, Npe/ICTaBIeHHe PE3yIbTATOB.

Ilpakmuka

BeinonHeHne TPOEKTOB € HCMOJB30BAHHEM KOMITBIOTEPHBIX TEXHOJOTHI. 3amiuTa
IIPOEKTOB.

2.3. ®opmbI KOHTPOJISI H ATTECTANMH 00yJAIOMIHXCSI

Jist oTcnexuBanus pe3yNBTaTUBHOCTH 00pPA30BATENHHOTO IpOIEcca IO Mporpamme
«XHMUSL B KU3HHU YENOBEKA) MCIIONB3YIOTCS CIEMYIONHe BUIB KOHTPOJLL:

- TPEABAPHUTENbHBIA KOHTPOJIb (IPOBEpKA 3HAHWU YYallMXCS HA HAYalbHOM ITalle
o¢BoeHHi [ [porpaMMbI) - BXOAHOC TCCTUPOBAHNC;

- TEeKYII{H KOHTPOJb (B TeYEHHE BCETO CPOKA PEATH3AIMH [TPOrPAMMEI);



- MWTOTOBBIH KOHTPOJb (3aKMIOYMTENbHAs I[IPOBEPKA 3HAHHHN, YMEHHMi, HABBIKOB [0
uroram peanusanuu [Iporpammer).
®opMbI aTTECTALUH
- caMoCTosTeNbHas paboTa;
TECTUPOBAHUE;
TBOPYECKUE OTYETEI,
- Y4acThe B TBOPHYECKHUX KOHKYpCaxX M MPeIMETHOMN OJIMMITHAME T10 XUMUM,
- Tpe3eHTalus U 3aIlyTa [POEKTa.
Texymuii koHTpOIB:
®opmamu KOHTPOJIS YCBOCHHUs y4eOHOTO MaTephalia IIporpaMMBbI SIBISIOTCS OTYETHI IO
NPaKTHIECKUM paboTaMm, TBOpPYECKHE paboTHL, BBICTYIUICHHS HA CEMHHapax, CO3JaHHe
Ipe3eHTanuu 1o temMe U T. A OOydvaromuecs BBIONHSIOT 3a[aHUsl B UHAMBUIYAIBHOM TEMIIE,
COTpyAHHYas C IEJaroroM. BeiNonHeHWE IIPOEKTOB CO3M@ET CHUTYalHlO, MHO3BOJISIOLIYIO
pean30BaTh TBOPYECKUE CHUIIBL, OOECIECUMTH BBIPAOOTKY JIMYHOCTHOTO 3HAHMS, COOCTBEHHOIO
MHCHHS, CBOCTO CTHIIA JEATENBbHOCTH. BKiOYeHME O0OYYarOIIMXCs B PEalbHYK TBOPYECKYIO
ACATCNPHOCTD, — NPUBJICKAIOIYI0  HOBH3HOW M  HEOOBIYHOCTBIO  SIBISIETCS  CTHMYJIOM
Pa3BUTHA IIO3HABATENIBHOrO HHTepeca. OIHOBPEMEHHO DPa3sBHUBAIOTCS CIIOCOOHOCTH BBISIBJISTH
Ipo0JIEMBI U pa3pelnaTh BO3HUKAKOIIUE POTHBOPEHUILSL.
Ilo OxOHYaHMM KaXKTOM TeMbI IPOBOAMTCS HTOTOBOE 3aHATHE B BHIE TEMATHUECKOrO
TECTUPOBAHUS.
Hrorosas arrecramus npenycMaTpuBaeT BEITIOTHEHHE MHHBHAYaIbHOTO MIPOEKTA.
3.0pranu3auuoHHO-eIArOruuecKHe yCI0BHS Peaan3aluu IIporpammel.
1.  VueGno-meromnueckoe oGecneuenne IIporpammer
Meronuka oOydyenus 1o mnporpamme «XHMHS B OBITY» COCTOMT H3 COUETAHHS
JIEKIMOHHOTO ~ HM3JIOKCHUS  TCOPETHYECKOIO  MaTephalla ¢  HaNOHBIM  TI0Ka30M
WIIOCTPUPYIOWIEro MaTepHaga M HPUEMOB DEWIEHHs IIPaKTHYecKux 3anad. OO6yuaromuecs
3aKPCIULIOT MONYYCHHBIE 3HAHKS [TYTEM CaMOCTOATENBHOTO BBIIOJIHEHHS PAKTHIECKHX PaboT.
Jln  pasBUTHS TBOPYECKOrO0 XMMHMYECKOTO MBIIUICHHS M  HABBIKOB  AHAIMTHYCCKOM
ACATCIPHOCTH MENAaror NpOBOIWT CEMUHAPBI, 3aHATHS 10 IPE3EHTAlMH TBOPYECKHX U
NPaKTHYECKUX paboT, MO3rOBBIE INTYPMEL, HHTEIIEKTYaIbHbIE HIPBL
.2.  MarepuaibHo-TeXHHYeCKOe obecneueHne IIporpammei
OpranusanuoHHbe yCIOBHS, MO3BONSAIONKME PEaTH30BaTh coliep KaHue JOTOTHHTEILHOM
00pa3oBaTeNbHOH NPOrpaMMbl « XUMHES B OBITY» IIPEIIOJIAraloT HATHUHE:

- IIOMCIIECHHS, YKOMIIJIEKTOBAHHOIO CTAaHIAPTHHIM YUeOHBIM O0OpYNOBAaHUEM U MeOEBbIO
(locKa, mapThl, CTy b, MmKadkl, 3IeKTPOOOECIIe e HHE, BBITSHKHOM MKad, PAKOBHHA ¢ XOIOJHOMH
BOZIOIIPOBOJIHOM BOIONA).

- HEOOXOIMMBIX /IS SKCIIEPUMEHTOB 000PYI0BAHHS 1 PEAKTHBOB.

- MyJIBTUMETMHHOTO  000pyOBaHus (KOMIBIOTEp, HOYTOYK, MPOEKTOp, (M- KapTl,
9KpaH, CpEeNICTBA TEIEKOMMYHHKAIMHU (JIOKAIEHbIE MIKONBHBIE CETH, BBIXOJ B HHTEPHET).

Munakrudyeckoe obecreyeHne MPeANoaracT HATMINE TEKCTOB PasHOYPOBHEBHIX 3a/IAHHUI,
TEMATHIECKUX TECTOB M0 KaXIOMY pasjieily TEMbI, HHCTPYKIHUH Al BBIIOJHEHHS IPAKTHIECKUX
paboT, TaOmuipl XuMHYeckux onementoB J[M. Menneneesa, Ta6IHIbL PacTBOPUMOCTH
OCHOBAaHUM, KHCJIOT, COJIEH.

1.3. Kaaposoe obecrnieuenne IIporpammbi.

Henaror, peamusyrommii IIporpaMMy [HOJDKEH HMeTh BBICHIEE HIIH CPEHEE
npodeccuonanbHOe  00pa30BaHHE B  COOTBETCTBYIOLIEM HalpaBIeHUH U  JabOpaHT,
00€CIeUnBAIOIIHIA €€ PAaKTUIECKYIO YacTb.
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