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ITosicHuTenbHas 3anucka
HamnpaBneHHOCTh TpOrpaMMbl €CTECTBEHHO-HAaYYHAs!
ypoBeHb ocBoeHHs [IporpamMmbr — 6a30BbIN

1.1. AKTyanbHOCTb U OCOOEHHOCTH IPOTrPaMMBI

Cuctema o01ero oOpa3oBaHHMs HE BCET/la MOXKET OOECIEeYHTh OO0YYaroIIUXCsl TAaKUM
YPOBHEM 00pa3oBaHMs, KOTOPbIM OyAeT IocTaTO4YeH AJs pealu3alud UX CIIOCOOHOCTEH B
BbIOpaHHOM cdepe aesrenbHOCcTH. [Iporpamma BHEYpOUHOW IESATEIBHOCTH «XUMHS B OBITY»
(manee — IIporpamma) HampaBiIeHa Ha pa3BUTHE U HOPMHUPOBAHKE Y O0YUYAIOIINUXCSI LETIOCTHOTO
IIPEJCTABICHHUS 00 OKpY’KAIOIIMX BEIIECTBAX HA OCHOBE IIOJyYEHHbIX XUMHUYECKUX 3HaHUH. B
xoze peanm3ammu IIporpaMmel, o0ydaromumecs COBEpIICHCTBYIOT CBOM yYMEHHUS M HaBBIKU B
pelIeHNH MPAKTUYECKUX 3a/1a4, YTO CIIOCOOCTBYET Pa3BUTUIO y HHUX JIOTHYECKOTO, HHXKEHEPHO-
TEXHUYECKOTO M JKOJOTMYECKOro MbIIUIeHUs. Ha mpumepe XumumM, ydamuecs MOIY4aroT
IpPECTaBICHUs O  METoJaxX  IO3HaHWs, XapakTepHbIX JUISI  €CTECTBEHHBIX  HayK
(3KCTIEpUMEHTATBLHOM M TEOPETHUECKOM )

IIpenycmorpennas Ilporpammoil peanuzanuss MEXIpPEAMETHBIX CBs3€dl MO3BOJUT
00y4aroImuMCsl OCYIIECTBUTh HHTETPAIIMIO UMEIOIINUXCSI MPEICTABICHUH B LEIOCTHYIO KapTHHY
MHUpa, a MPAKTHUYECKHE 3aHATUA M MPOEKTHAas JESATEIbHOCTh COBEPILIEHCTBOBATH YMEHHUS M
HaBBIKH, HEOOXOAWMBIC JUI TPOBEACHUS HCCICAOBAHMS, COMOCTAaBICHHUS (HaKTOB, aHAIU3a
MOJTyYEHHBIX PE3yJIbTaTOB, paOOTHI C MTPHOOpAMH U PEAKTUBAMH.

Brnanenne 3HaHMSAMM O XMMMYECKMX BELIECTBaX MOIYT OOECIEYUTh TI'PaMOTHOE
OTHOIIIEHUE K TIPUPOJIC U K COOCTBEHHOMY 37I0pOBbI0 0€3 HaHeceHus yiiepOa. [lostomy 3HaHue
BO3MOJKHBIX IIOCIIEJICTBUI BO3JEHCTBHSA PA3IUYHOTO pOJa XUMHUYECKHUX COCAMHEHUH Ha
OpraHu3M 4YeJIOBeKa CTAaHOBUTCS HEOOXOIMMBIM HE TOJIBKO IS Bpaueil, HO M A KaXA0ro
YeJI0BEKA.

3HaHus, TOJlydyaeMble B IIKOJE MO XHMHH, BO3MOXXHO M HEOOXOAMMO TPaMOTHO
OPUMEHSATh U B TOBCEJHEBHOM >ku3HU. [lo3HaBas ocCHOBOMIOJArarolMe 3aKOHbl XUMMH,
o0ydJaromuecs: 3HaKOMSTCS C COCTAaBOM M CBOMCTBAMH Pa3IMYHBIX XUMHYECKUX BEIIECTB, KaK
€CTECTBEHHBIM 00pa3oM TMPUCYTCTBYIOLIME B UEJIOBEYECKOM OpraHu3Me, Tak U IpH
HE3aBUCHMOM BHEIIHEM Bo3/AeUCTBUH. LIIKOTBHUKH y3HAIOT, KAK KMEHHO 3TH BEILECTBA BIUSIIOT
Ha MPOLIECChl )KU3HEACITEIbHOCTH OpPraHu3Ma M Ha caMy >KM3Hb YEJIOBEKa - 4TO IOJIE3HO U B
KaKHX KOJMYECTBAX, a YTO MOXKET OKa3bIBaTh OTPHUIIATEIIHHOE BIUSHHE.

ITporpamma «Xumusi B ObITY» 3HAKOMHUT O0y4aroIIUXCsl ¢ KOMIUIEKCHBIMU TpoOieMaMu
U 3ajjauaMu, TpeOYIOIUMHU CUHTE3a 3HAHUW O psiy NpeAMeToB ((pu3nKa, OMOIOTHS, SKOIOTHs
sreorpadusi, UICTOPHUS).

DKOJIOTHYECKHE 3a/laud: aHaIW3 U3MEHEHHH B OKpY)Kalolled cpene M opraHu3anus
CBOETO BIIMSHUS HA CUTYalMI0, (POpMUpPOBaHHUE OEPEKHOIO OTHOLICHHS K IPUPOJIE.

dusnueckue 3agaun: U3ydeHue (U3NYECKHX CBOMCTB BEIIECTB, (U3UYECKHUE METOJIBI
aHaJIM3a BeIleCTBa.

Hcropuyeckue 3aauu: HICTOPUIECKUE CBEJICHHS O BIMSHUU XUMHUH HA )KU3HB YEIOBEKa.

Bronornveckne 3a1a4n: n3ydeHNE XUMHUECKOTO COCTaBa OOBEKTOB KUBOW TPUPOJIBI.

WNudopmaruka nouck wuHpopmanmu B HWHTepHeTe, co3naHue U odopMmIleHHE
Ipe3eHTaIHii, paboTa B TEKCTOBBIX U TAOJMYHBIX PEAAKTOPAX.

Conepxanne IIporpaMMbl 3HAKOMHUT OOYYAIOMIMXCS C XapaKTEPHCTUKON BEIIECTB,
OKpY>KaloIMX Hac B OBITYy: BOJIa, TOBAPEHHAs COJIb, MMUIIIEBAsl CO/IA, C BELIECTBAMH, U3 KOTOPBIX
CHeNaHbl IMOCy/a, CIHWYKH, KapaHJaiud, Oymara, CTpPOUTENbHbIE MaTepHalbl, aBTOMOOHJIbHAs
TEXHUKA, JIEKapCTBa U T. II.

Takue tembl kak: «Boma», «lloBapennas conp», «Crouukm», «bymara» pgaroT
BO3MOKHOCTh aKTyaJHM3allMM 3KOJOIMYECKHX 3HaHUM oOyuarommxcs. IIpakTuueckue 3aHATHS
CTIIOCOOCTBYIOT (DOPMHUPOBAHHIO CHENHATBHBIX YMEHWH W HaBBIKOB Pa0OTHI C BEIIECTBAMU H
000pyI0BaHUEM.



[IpoekTHBIE pabOTHI, TEeMaTHKa KOTOPBIX NpuUBOAMTCS B IIporpamMme, MO3BOJIAT
copMuUpOBaTh y 0O0YHYAIOIINXCS YMEHHE CAMOCTOSTEIBHO IPUOOPETAaTh M MPUMEHSTh 3HAHUS, a
TaK)KE Pa3BUBAIOT UX TBOPUYECKUE CIOCOOHOCTH.

AxryanpHOCTh [Iporpammbpl 0OyCIIOBJIIEHA TE€M, YTO B y4eOHOM IUIaHE IO TPEIAMETY
«XHUMHSI» OTBEACHO Bcero 2 yaca B Hejelno B 8 1 9 kiaccax v 1 yac B 10 u 11 xiraccax, 4To maer
BO3MOKHOCTh C(POPMHPOBATH y OOYUAIOUIMXCS TOJIBKO 0a30BBIE 3HAHMS IO MpeaAMeTy. B Toxe
BpeMsi BospacT 15-17 neT sBiseTcs BaXHBIM Ui MPOQECCHOHAIBHOTO CaMOOIPEIEICHUS
oOyuaromuxcs. Bo3MOXHO, 4TO MPOCHYBIIUIICS MHTEPEC K XMMHUU MOXKET BIIMSATH Ha BBIOOD
Oymyuieit mpodeccum.

1.2. Tlegaroruyeckas menecooopa3HocTs [IporpaMmel

[lenaroruueckas nenecoodpasHocTs [IporpamMMbl 3akiIr04aeTcsi B TOM, YTO B IPOIIECCE
00y4eHHs CO3[AI0TCS YCIOBHA K (POPMHPOBAHUIO Y O0YYAIOIIUXCS LEIOCTHON KapTUHBI MHUPA,
BOCITUTAHUIO JIFOJCH TBOPYECKUX W KOHCTPYKTUBHO MBICISIIMX, TOTOBBIX K PEIICHHIO
HECTaHIAPTHBIX JKU3HEHHBIX 3amad. Ha 3ansatusx mo I[lporpamme dopmupyroTcs ymeHUs
0e30macHOTO OOpalleHHsT C BEIIECTBAMH, HCIIOJIB3YEeMbIMH B TIOBCEAHEBHOM JKW3HH,
3aKJIa/IBIBAIOTCS HOPMBI 3I0POBOTO 00pa3a >KM3HU. 3HAKOMCTBO OO0YYAIOIIUXCS ¢ XUMUYECKUMU
BCIIECTBAMH, W3 KOTOPBIX COCTOUT OKPYKAIOIIMH MHpP, TO3BOJISICT PACKPHITh BaKHEHIINE
B3aMMOCBSI3U UEJIOBEKA U PA3JIMYHBIX BEIIECTB B CpeJie €ro OOMTaHMUS.

1.3. OtnuuurensHbie 0ocobeHHOCTH [IporpaMMel.

[IporpaMma MMeeT NPUKIATHYIO HANPaBICHHOCTh W CIYXUT I yIOBICTBOPCHHUS
WH/IMBUyAIbHOTO MHTEpeca OOYYaroNIMXCsl K M3YyYCHUI0 M MPUMEHCHUIO 3HAHUN MO XUMHUH B
noBceqHeBHOM ku3HU. B [lporpamme craBuTcs 3amadya HEOOXOJUMOCTH 00€CIIEUUTH
XUMHAYECKYI0 TPAaMOTHOCTh B HANpPAaBICHUU COXPAHECHHUs 370POBbs, KaK 3ajiora YCIEHIHOCTU
YeJIOBeKa B )KM3HU; JIACTCS MOHATUE O JICKAPCTBEHHBIX BEIICCTBAX M MEXaHU3MaX HMX JCHCTBUS
Ha opraHm3M uyenoBeka. Coxaepkanue [Iporpammbl ompenenseTcs ¢ Y4eTOM BO3PACTHBIX
0CcOOEHHOCTEH O0y4aroIIUXCsi ¥ WX MHTEPECOB B O0JIACTH TO3HAHUS MHUpPa, K caMoOMy cebe,
KU3HH B II€JIOM, a TaK)K€ C YIETOM IMCHXOJIOTO-TIEAArOTHYECKUX 3aKOHOMEPHOCTEH 00yueHus u
(bopMHpOBaHUS €CTECTBEHHOHAYYHBIX 3HAHUI M BUJIOB MMO3HABATEIBHOM AesTenbHOoCcTH. Ocoboe
BHUMaHUE yJenseTcs: POPMUPOBAHUIO SKOJIOTHUECKUX 3HAHUH 00YJatOINXCS.

1.4. Llens u 3agaum [IporpamMmsl

Lenb: dopmupoBanme y oOydaromuxcs rIyOOKOTO W YCTOMYMBOTO HMHTEpEca K MHPY
BEILECTB ¥ XUMHUYECKHX MPEBPAIICHHH, MTPHOOpEeTeHNE HEOOXOJUMBIX MPAKTHUYECKUX YMEHHN U
HaBBIKOB MIPOBE/ICHUS KCIICPUMEHTOB.

3anauu:

OO6yuaromue:

W ocimpenne kpyro3opa 00ydalONIUXCS - TOBBILEHHE X HHTEpeca K XUMUH U
pa3BUTHE BHYTPCHHEH MOTHBALMK YY€HHs uepe3 (popMUpOBaHUE MPEICTABICHUI O COCTaBE U
CBOMCTBaX XMMHYECKUX BEIIECCTB W MATEPUAIOB, OKPYKAIONIMX 4YEIOBCKA B MOBCEIHEBHOMN
’KM3HU U MEJUIIMHE » paclIMpeHne U YIIyOJeHne 3HaHUH 00yJalomuXcsl O POJIM XUMHUYECKHUX
AJIEMEHTOB M UX COCJAMHEHHH B JKU3HEICITEIbHOCTH OPraHM3Ma, O BAKHEWIIMX XMMUYECKUX
MPEBPAIICHHSIX, JIEKAIIMX B OCHOBE METaboJIM3Ma, O MPUMEHCHUH B MEIUIIMHE HEKOTOPBIX
HEOPraHWYeCKUX W OpPraHWYeCKMX BEIIECTB; - pacIIUpeHHe W YIJIyOJeHHue 3HaHUM
Oo0yJaroImuXxcsi 10 OBJAJACHUIO OCHOBAMH METOJIOB TIO3HAHWS, XapaKTePHBIX  JUIS
€CTECTBEHHBIX HayK (HaOJIOJIeHHWEe, CpaBHEHHWE, SKCIEPHUMEHT, M3MEPEHHE); - IOATOTOBKA
00y4JaroIuXxcs, OPUEHTUPOBAHHBIX HAa XWMHUYECKHH TPO(WIb OOYyYeHHs, K YCBOCHHUIO
MaTepuaia MOBBIIIIEHHOTO YPOBHS CJI0XHOCTH 10 XMMHUH. Pa3BuBaroiue:

M | opvupoBanye cHeNMANbHBEIX YMEHHH M HABBIKOB PAOOTHl ¢ XHMMUYECKUMH
BEIIECTBAMH U MaTepuallaMH B OBITY M HCIIOJIb30BaHHS MOJYYCHHBIX 3HAHUIN Ha MPAKTUKE; -
pa3BUTHE TBOPUYECKHX CIIOCOOHOCTEH M YMEHMH YYaIMXCSl CAaMOCTOSITENIBHO MPHOOpETaTh U
MPUMEHSTH 3HAHUS Ha MIPAKTUKE.

M BocruratensHbe:



M ocruTaHMe KONOTMYECKOH TPAMOTHOCTH M XMMHUECKOW KyJlbTyphl HpH
OOpallleHUH ¢ BEIIECTBAMH _ BOCIHUTAHUE SMOIMOHAIBHO- I[EHHOCTHOTO OTHOIICHUS K
OKPYKaIIIIeMy MHPY; - ODUEHTAIIHSI Ha BEIOOP XUMHKO-OHOIOTUYECKOTO MPOQIIS.

1.5. Anpecar IIporpamMmmsi
[Iporpamma aktyanpHa 1151 oOydarommxes 9, 10, 11 kmaccoB (15-17 net). Ha oOydenne
no IlporpaMme mpUHHMAIOTCSI BCE KeNAloIIMe, MMEIoIue 0a30Bble 3HAHUS MO XUMHUH U HE
UMEIOIINE TIPOTUBOIIOKA3aHUH T10 3/I0POBBIO.
1.6. DOpPMBI U PEKHUM 3aHATHM.
®opMbI OpraHu3aIuy yaeOHOro 3aHATHS
M icxiHOHHO-CEMUHAPCKOE 3aHATHE; - IPAKTUYECKOE 3aHATHE; - Oecena;

W ondepennus, - urpa.

@DopMbI OpraHU3aIui 00Pa30BaTEIHHOTO MPOIIECCa - TPYNIOBas, UHANBUIyaIbHAS.

Conepxxanue IlporpamMmbl mpeinonaraeT pa3HOOOpasHble BUABI  JEATEIBHOCTH
oOyyaromuxcs: 6ece/pl, IMCKYCCHUH, TIPAKTHIECKUE U TabopaTOpHbIE paboOThl, CAMOCTOSITEIbHBIE
IMPOCKTHBIC pa60TbI C UCIIOJIb30BAHUCM PaA3JINYHBIX HCTOYHHUKOB I/IH(bOpMaL[I/II/I.

['pynmoBast (Gecea IBpHCTHYECKAs, 3aIUTa IIPOSKTOB, Ta0OPATOPHOE 3aHATHE, JCKIUS,
OJIMMITHAJIA, OTKPBITOE 3aHITHE, TIPAKTUUECKOE 3aHSATHE, IPE3CHTALHsI, CEMUHAP).

NHANBUAYAJIbHAS (mabmionenue, oTpaOOTKAa HABBIKOB PELICHHS NPAKTUYECKUX

3aja4).

JlexoHHO-ceMHUHapcKast popma MpoBeeHHs YIeOHBIX 3aHATHH MO3BOJISIET PACIIMPHUTD
U yrayOWTh 3HAHUS O XUMHYECKHX BEIIECTBAX, NPUMCHSCMBIX B OBITY, CTPOUTEIBCTBE,
MEAUIIMHE W T.AO. CCMI/IHapI)I CHOCO6CTBYIOT IMMOBBIIICHHUIKO YPOBHA CaMOCTOATCIBHOCTH
o0y4arMxcss B YCBOCHHM MaTepHala W OpU padoTe C AOMOJHHUTEIbHBIMH HCTOYHUKAMU
uHpopmanuu. [IpakTHuyeckue 3aHATHS CIOCOOCTBYIOT (POPMUPOBAHUIO CIICIIHATIBHBIX YMEHUHN U
HaBBIKOB pabOThl C XUMUYECKHMH BelIeCTBaMH U 000pynoBanueM. Co3jaHue MPOCKTHBIX padboT
II0 OTACIIbHBIM TEMaM HpOFpaMMI)I IMMO3BOJIAIOT pPa3BUTb TBOPYCCKUC CHOCO6HOCTI/I,
copmupoBaTh y 00yYAOIINXCSI yMEHHUS CAMOCTOSATEIBHO IPHOOPETATh 3HAHHUSI.

WuTerpanus: mnporpamma yrayOnsieT 3HaHHA 1O OWMOJOTMM, XHMMHH, DSKOJOTUHU
sMCIUITUHBI, IICUXOJIOTHH. Utorom YCBOCHUA TPOTpPpAMMBI ABJIACTCA 3alllUTa IIPOCKTA.

Pexxum 3ansTuit: 2 pasa B Heielo 1o 2 Jaca.

1.7. Cpoxk peanuzauuu [Iporpammsi.

Cpoxk peanmm3anuu mporpamMmbl 1 Tox. OOmiee KOIMYECTBO YYEOHBIX YacoOB,
3aITaHUPOBAHHBIX HA BECh MepuoJl 00yueHus: 68 4acos.

l. 8. Ilmanupyemble pe3ynbTaThl ocBoeHHs [Iporpammbl. OGpa3oBaTelbHbBIE
pe3yabTaThI:

[Tocne 3aBepuienus o0y4eHus no [Iporpamme oOydaromuecs: OyayT 3HaTh:

B cocras, CBOIICTBA, obnactu npUMeHeHns  Haubolee
pacrpoCTpaHEHHBIX BEIIECTB W MATEPUAIOB W yMETh IMPUMEHITH HX IO
Ha3HAYCHHIO, COOJIIO/asi TpaBuia OE30MacHOTO OOpallleHus C HUMHU, - POJb
XUMHYECKHX 3JICMEHTOB U HX COCIUHCHUH B JKM3HEICATCIBHOCTH OpPraHU3Ma; -
BOXHCHIINEG XMMHWYCCKUE TIPEBPAICHUsS, JIe)Kallne B OCHOBE METa0OJM3Ma; -
HEKOTOpPbIC HEOPraHWYECKHE W OpraHMYeCKHe BEIIECTBA, NPUMEHSIEMbIC B
meaunune. [locne 3aBeprienust oOydenus mo IIporpamme oOydaromiuecss OymayT
YMETh:

B cocrapnaTe  CXeMBI  OCHOBHEIX — KPYTOBOPOTOB — OMOTEHHBIX
3JIEMEHTOB B MPHUPOJE, 0OOCHOBBIBATH POJIb KAKIOTO B COXPAHCHUW MPUPOTHOTO
paBHOBECHUA, aHaJIU3UPOBATH TMPUYUHBI W TIOCICACTBHA €TI0 HAPYIICHHUA, -
NPOBOJIUTh XUMHUYECKHI DKCIEPUMEHT 0 OOHAPYKCHHIO KATHOHOB M aHHOHOB B
pacTBopax;



-co0MI0IaTh MpaBMIa OE30MAaCHOCTH MPU OOPAIICHUH C JIEKAPCTBEHHBIMH BEIIECTBAMH U
CPENCTBaMHU OBITOBOW XUMHH;
-COCTABJIATH OTYET O MPOJIETIAHHOM DKCIIEPUMEHTE,
-IIPUMEHSATH BEIECTBA M0 HA3HAYEHMIO,
-pelnaTh 3a/[a4k Pa3IMIHON CTETNEHH CIIOKHOCTH: KaK TUIIOBBIE, TAK U KOMILIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO MHHIIMATUBY M II03HABATENBHYIO AKTMBHOCTH HPH PEIICHHH
PasIMYHBIX BOIPOCOB U MPOOIIEM B XUMHUH.
JI71sl MOHMTOPHMHTA Pe3yJIbTaTHBHOCTH 00pa30BaTeIbHOrO mporecca 1o Iporpamme
«XuMus B OBITY» MCTIONB3YFOTCS CIIEAYIONINE BUIbI KOHTPOJIS:
I pcisapuTenbHBIl  KOHTPONL (MpOBepKa 3HAHMI ydyalMXcs Ha
HAYaJILHOM 3TaIle 0CBOEHHUs [IporpaMMbl) — BXOHOE TECTHPOBAHME;
B rcxynwii  kouTpons (B TeYeHHE BCETO CpOKa  pealu3aluu
[Iporpammsr);
B 1101 0BbIi KOHTPOIIB (3aKTIOYNTENBHAS TIPOBEPKA 3HAHUM, YMECHUI,
HABBIKOB 110 UTOraM peanusanuu [Iporpammer).

2. Coneprxanue IIporpammel

2.1.

VY4eOHblIil (TeMaTUYeCKUil) TUIaH

HaszBanue paznena KonnuecTBo yacos ®opma
Bcero | Teo us 1 aKTUKa arrecTaliy/ KOHT
oI
BBoanrle 3angaTus. 6 4 2
Hcropus 4 2 2 Bxonnoe
B3aMMOOTHOLIEHU TECTUPOBAaHUE
YeJI0OBEKA U 11 U OJIbI
CBoiicTBa BelIECTB 4 2 2 TECTUPOBaHUE/ OTYET
o
IIPAKTUYECKO
it abote
IloueMy u kak nporekaroT | 4 2 2 TECTUPOBaHUE/ OTUET
XUMHUYECKHE €aKLIIUN o
IPAKTHYECKO
it abote
Bonma 4 2 2 TECTUPOBaHUE/ OTYET
o
MIPaKTUYECKO
it abote
Yucrtele BemecTBa U cMecu | 4 2 2 TECTUPOBaHUE/ OTUET
B KU3ZHU o
YyelioBeKa MIPaKTUYECKO
it abote
IloBapeHHas conp u caxap | 4 2 2 TECTUPOBaHUE/ OTUET
o




MPAKTHIECKO
i abore

XUMUS ITUIITA

TECTUPOBaHUE/ OTYET
o

MPAKTUIECKO
it abote

Conuku

TECTUPOBaHUE/ OTYET
1o

IIPAKTHYECKO
i abote

bymara

TECTUPOBAHUE/ OTYET
10 I aKTUYECKOU

abore

10

XHAMHA U CTPOUTEIBCTBO

TECTUPOBaHUE/ OTUET
o
IIPAKTUYECKO

51
abore

11

Xumus 1 MeIuIHAa

TECTUPOBaHUE/ OTYET
1o
NPaKTUYECKO
i
abore

12

XHWMHMS ¥ TPAHCIIOPT

TECTUPOBaHUE/ OTUET
1o
IIPaKTUYECKO

%1
abote

13

XHUMHS U YACTOTA B JIOME

TECTUPOBaHUE/ OTYET
1o
MPAKTHYECKO
i
aborte

14

XUMUSI Y KOCMETHYECKHE C
€ICTBa

TECTUPOBaHUE/ OTYET
5(0)

MPAKTHIECKO
it aborte

15

XUMUA U IU1aHeTa 3eMitd

TECTUPOBaHUE/ OTUET
o

MPaKTHYECKO
it abote

16

HayunouccnenoBarenbckas
HpOGKTHaSI NCATCIIBHOCTD

3amura nmpoexTa

68

33

35




2.2.  Copepxanue [Iporpammbl

Beenenue

OO6mume mpaBmia pabOThl B XUMUYECKON JabopaTopuu. TexHuka 6€30macHOCTH TpH
pabote B xumuuecko nadoparopun. Oxa3zaHue MEpBOW MOMOIIM MPU HECYACTHBIX CITydasix.
[IpaBuna paboThl C KHUCIOTaMH, IIEJIOYaMHM, JIETYYMMH BemiecTBamu. HarpeBartenbHbIe
npuOopsl ¥ IpaBuia pabOThl ¢ HUMU. XUMHUYECKasi ocyia 001ero Ha3HayeHusl. MbIThbe U
CyILIKa XUMHYECKOU MOCYIbI.

Ponp XxuMuu B KM3HU 4YeNOBEKAa M Pa3BUTHM uenoBeuecTBa. O030p BayKHEHIIMX
KJIACCOB COEJIMHEHMM, HCIOJIb3YEMbIX YEIOBEKOM. XHMHS -TBOPEHUE NPHUPOABI M PYK
yesioBeKa. XUMUsl BOKPYT Hac. XMMUYECKUE BELIECTBA B IOBCETHEBHOW KU3HU YEJIOBEKA.

[IpakTuka:

[Tpuembl oOpallieHus ¢ HarpeBaTeIbHBIMU MPUOOpaMHU (CIIUPTOBKA, TUIMTKA, 80OSHOAHS)
U XMMHMYECKOH MOCy 101 00111ero Ha3HaYeHMUsL.

CocraBieHue TaONMI, OTPAKAOIIUX KIACCH(PHUKAIMIO BEUIECTB, H3TOTOBJICHUE
STUKETOK HEOPTaHWYECKUX BEILIECTB, COCTABJICHUE CIUCKA PEAKTHUBOB, HECOBMECTUMBIX JUIS
XpareHwus.

Tema 1. Mcropus B3aMMOOTHOILIEHU YeI0BEKa U IPUPOJIbI

Hctounuku sHepruu (McyepriaeMble M Heucdeprnaembie). «IKOJIOTMUECKUN PIOK3aK».
HeobOxomuMocTh OepeKHOTO OTHOIICHHS K OKPYKaromIeh cpeie. YenoBek U MPUpoIa B TAJICKOM
MPOIJIOM: TpHUCBauBaroulee Xo3sAWcTBO. [IpeBHue mroau. BiusHMe NpUpOIHBIX YCIOBUM Ha
paccesneHue U 3aHATHS IPEBHUX JIIOACH.

OcHOBHBIC 3aHATHS JPEBHUX IIIOJICH: cOOMpaTensCcTBO W 0xOoTa. [IpucBamBaroiiee
X03s51icTBO. JIOKaNnbHBIN XapakTep BIUSHUS JESATENBHOCTH JIPEBHUX coOMpaTenell U OXOTHHKOB
Ha [IPUPOLY.

[lepexon denoBeka K MOpOU3BOIAIIEMY XO3gMcTBY. IlpomsBoasimiee X034iCTBO.
Bo3HukHOBeHHME 3emulefienius M CKOTOBOACTBA. BoznelicTBue Ha NpUpoAy APEBHUX
3eMJIeieNbleB U CKOTOBOAOB. CTuxwiiHoe mpupojononb3oBanue. OmycteiHuBaHue. [ubenb
IUBUJIN3ALIUH.

OT konecHULbI 10 camojeTa. MI3MeHeHne XapakTepa MpUpPOAOIOJIb30BAHUS B MPOLIECCE
Pa3BUTHS YEJIIOBEUECKOTO OOIIECTBA

UYenosek u npupoja B HacTosweM. [IpsaMoe u KOCBEHHOE BO3JEUCTBHUE XO3SIMCTBEHHOMU
NeSTeIbHOCTH 4ejoBeka Ha npupony. MHtponykuus. Heucuepnaemble U HcuepriaeMble
MCTOYHUKHU dHepruu. VIcTOUHUKH 2HEepruu (McyepriaeMble U Heucueprnaemblie). « DKOJIOTHUeCKUn
prok3ak». Heo6xoauMocTs OEpeHOro OTHOIIEHHSI K OKpYXKarolled cpeae. AJbTepHATHBHBIE
HMCTOYHUKHU SHEPTUHU.

[IpunuBHbIe 351eKTpOcTaHIMU. DHeprus BeTpa. ['eorepmanbHas sHeprus. buosnepreruka.

[TpakTnueckue 3a/lanus

Mo/lenupyem BeTpsiHOM J[BUraTeis.

Ctpoum «po3y BETPOB» CBOEH MECTHOCTH.

[IpeBpanienue pa3HbIX BUJIOB SHEPTUH IPYT B Apyra.

Harpepaem MO-pa3HOMY (mepe/laua TEIJIOBOM SHEpPruu W3JIy4YCHHUEM,
TEIII0NPOBO/[HOCTHIO, KOHBEKITUEH ).

Tema 2. CBoiicTBa BEIIECTB.

Xumuueckue u (puznyeckre cBoicTBa BeuiecTB. YucThle BemiecTBa U cMecu. OCHOBHBIC
MpUEMbl C TBEPIbIMH, KHJIKUMH W Tra3o00pa3HbIMHU BemiecTBamu. JlabopaTopHbie criocoObl
MOJIyYeHUs1 HeopraHuueckux BeniecTB. I[Ipoiuiecc pactBopeHusi BemecTB. PacTBopsl U HX
MIPUTOTOBJICHHE.

IIpakTnueckue 3a/lmms

[Monyuenue yriekucioro rasa, kuciopo/la B 1abopaTopum.

[Tony4yenue cynbdara Mmenu U3 MeIu , cepedpa U3 HuTparta cepedbpa u 1.4 Tema 3.

[Toyemy 1 Kak MPOTEKAIOT XUMUYECKHUE PEAKIIMH.



MHoroo6pa3ue 1 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peaknuid. Knaccudukanus
XUMHUYECKUX peakiuil. 3aKOHOMEpPHOCTH IPOTEKaHMsI XHMUYECKUX peakuuid. Bremnue
MPU3HAKK TMPOTEKAHUSI XUMHUYECKUX peaknHil. XMMHUYECKHE YpaBHEHHS. 3aKOH COXPaHEHUS
Macchl BEUIECTBA. XMMUUYECKHE PEAKIIUU B KUBBIX OPraHU3Max.

[IpakTnueckue 3aganus

CocraBneHue ypaBHEHUHN peakuii o 1enoYKe MpeBpaIieHui.

OnbIThl «3Mes U3 caxapHoU my(bl», «B3anMoIeiiCTBIE METANIOB C COJITHON KHUCIOTOM,
«3Mesl U3 TIIFOKOHATaKAIb

[IpoBeneHnEe KaYECTBEHHBIX PEAKIIHUI.

Tema 4. Bona.

Boga B macmraGe mianetsl. KpyroBopot Bogsl. [Ipupoanas Bojga u e€ mpecHol BoAbI Ha
wianere. IlpecHas Boma M ee 3amachl. DJKOJOTHYECKHe MpoOieMbl yucToi Boabl. Boma B
opranuszMe 4esnoBeka. Boma B meauuuHe u (papmakonorud. AHOManuu (U3NYECKUX CBOHCTB
PacrtBopsiromiast cioco6HOCTh BOIBL. [Ipo0aeMbl TUTHEBOM BOIBI.

IIpakTuka:

AHanu3 BOJibl U3 NPUPOJHBIX HCTOYHHUKOB.

PactBopsironiee [ericteue BO/IbI.

Ounctka BO/IbI.

OrnpeneneHne KeCTKOCTH BOJBI U €€ YyCTPAaHEHUE.

MHoro Mu BOfbI OBOIIAX U PpyKTax?

Tema 5. UncThie BENIECTBA U CMECH B )KM3HH YEJIOBEKA

Uucteie BemectBa JuctuimupoBanHas Boaa, Kucnopon. Cepedpo, Bomopon, Cunern u
np. Uctunneie pactBopbl. CMecu Mopckas Boga. I'panut. Cranes. PactBop Xiopuaa Hatpus Ais
uabekuil. YyryHn. Bo3ayx. bazanbr. Crekiio. DOMynbcusi «macio B Boae». Pa3HOBUIHOCTH
cMmeceil, o0jacTh WX UCHOJIb30BaHUS B IIOBCEJAHEBHOM JKU3HM 4esoBeKa. ['OMOreHHble u
rereporeHHbie cmecu. Cmecu B papmakonoruu. [IpumMepsl KUAKUX, TBEPIABIX U ra3000pa3HbIX
cMmeceil. OHOpOIHBIE U HEOTHOPOAHBIE cMecHu B ObITy. CBolicTBa cMmeceil. Pa3nenenue cmeceii.

Bobigenenue BemecTB M3 HEOJHOPOAHOM CMecH, OOpa30BaHHOM pPACTBOPUMBIMH U
HEpAacTBOPUMBIMHU B BOJE BemecTBaMu. OTcTanBaHue: BpineneHue BEECTB U3 HEOJHOPOIHOU
cMecu, 00pa30BaHHOM HEPAaCTBOPUMBIMHM B BOJI€ BEIIECTBAMU C Pa3IMYHOM IJIOTHOCThIO. B
JeNIUTENbHON BOpOHKe. JlMCTWiUIALKSA, BBIIApUBaHHE, EHTPU(YTUpPOBaHUE, XpoMaTorpadus
KpUCTAJIIN3aIMsl U BO3roHKa. [leperonka nian IuCTHIUIALUS - coco0 pa3zeneHns, OCHOBaHHbIN
Ha pa3JInyuy B TEMIIEPATYpax KUIIEHUS JAPYT B APYre KOMIIOHEHTOB.

[IpueM pazneneHus OJHOPOAHBIX CMECEH ITyTEM HCHApPEHUs JIETY4YMX JXKHUIKOCTEH C
ITOCJIEIYIOIEN KOHJIeHCalnen nx napos. [IpumMep: nosryueHne TUCTUIIMPOBAHHON BOJBI.
Pemenue 3a1a4y Ha HaX0XAEHUE MAacCOBOM M OOBEMHOM J10JIM KOMITIOHEHTa cMecH. [IpakTuka

WzroroBnenne mpocTedmMx (QUIBTPOB U3 MOAPYYHBIX CpelacTB. PazneneHue
HEOJITHOPOAHBIX CMECEH.

OuncTka MEIHOTO Kylopoca OT HEpacTBOPUMBIX U pacTBOPUMBIX MpuMeceil. Tema

6. [loBapeHHas coib U caxap

Posnb moBapeHHOI cosiu B 0OMEHe BEIECTB YesloBeKa U KUBOTHBIX. CoeBoil OanaHc B
opranusMme denoBeka. lIpumeHeHue xyopuaa HaTpUs B XO3AWCTBEHHOW JESITEIBHOCTH
yenoBeka. Korma conb - sa. 3noynorpebienue conbio. Mcnonb3oBanue xjmopuaa HaTpus B
XMMHYECKON IPOMBINUIEHHOCTH. Vcnonp3oBaHue XJIopuaa HATpUs B IHULIE, MEIULUHE.
[TpousBoacTBo moBapeHHoil conn. Caxap u ero cpoiicTBa. [losie3Hble W BpelHbIE YEPTHI
caxapa. HeoObruHoe npruMeHeHue caxapa.

IIpakTuka.
CBoiicTBa pacTBOPOB IOBapE€HHOU
COJIH I'opur I caxap?

TpuGomtomMuHECTICHIIUS



Tema 7. XuMust nuinu

N3 dero cocroutr mnuma. XHUMHYECKHM COCTaB MPOAYKTOB MUTaHUSA. OCHOBHBIE
KOMITIOHCHTHBI IIHUIIIN: )I(I/Ipbl, 6GJIKI/I, yTJIeBOI[I:I, BUTaMHHBI, COJIH. Xumus HpOIIyKTOB
pPacCTUTEIBLHOTO W JKMBOTHOTO TMpoucXoxacHus. Dusnonoruss numeBapeHus. [IpomaykTsl
OBICTPOrO MPUTOTOBJIICHUS M OCOOCHHOCTH MX NMPOM3BOAcTBa. [Iporecchl, mpoucxoasimume mnpu
Bapke, TYIMICHUHM M kKapeHuu numu. Kak chenats ey He TOJBKO BKYCHOH, HO W TOJIC3HOM?
Jl06aBKH B MPOAYKTHI MTUTAHUS.

XWMHYECKHE pEaKIWH BHYTPH HAC. XHUMHYECKHE IMPOIECChI, MPOUCXOJANINE TPH
XpaHEHUU U TIepepabOTKe CeNbCKOXO03SMCTBEHHOTO ChIPhs. KOHCEpBAaHTHI M AaHTUOKUCITUTEIH, UX
pOJIb.

CriocoObl XUMHUYECKOTO aHallM3a COCTaBa BEIIECTB B MpoAykTax nutanus. CoaepkaHue
BUTAMHHOB M MUHEPAJIbHBIX BEIIECTB B MHUIIEBIX MMPOIYKTAX.

[IpakTuka

Onpenenenue kauecTBa mea. [IpoBepka Mea Ha HATMYKME KpaxMalia, Mella, Caxaposbl.

Onpenenenue sumamunosA, C, E B pacTuTENbHOM Maciie.

Omnpenenenre HUTPATOB B POAYKTaX.

KauecTBeHHBIC PEAKINH 12 IPUCYTCTBUE YTIICBOIOB.

XUMHYECKHUE OMBITHI C AKEBATECIBHON PE3UHKOM.

Omnpenenenne coiepkaHus MOBAPEHHOM COIH MPOYKTOB MUTAHUS (MAcIO, ChIPHI)

Uctopust nzobperenuss cnuuek... llIBeackue cnmuku Jlynncrpema. KpacHbliii u Oemnbiii
dochop. OKUCITHTETHHO-BOCCTAHOBUTEIBHBIE MPOIECCHI, MPOTEKAIONMUE TPH 3aKUTAHUH
cnnykd. OCHOBHBIC BHUBI COBPEMEHHBIX CIMYeK. JlepeBsHHBbIC (M3rOTOBIICHHBIE W3 MATKHX
MOPOJI JIepeBa - OCHHBI, JIMIBI, TOIOJISI, aMEPUKAHCKOW O€oil COCHBI M T. 1.), KAPTOHHBIE U
BOCKOBBIC (Hapa(bI/IHOBI)Ie - HU3TOTOBJICHHBIC H3 XJIOHLIaT06YMa)KHOFO >1<ryTa, HpOHI/ITaHHOFO

napagpuHom). Ilo Merony 3aXKUraHuss - TepOuHble (3aKUTaoUIMecs IpU TPEHUH O
CHEHAIbHYIO MOBEPXHOCTh TEPKY) U OecTEpOUHbIE (3aKUTAlOIIMECs IPU TPEHUU O JHOOYIO
IIOBEPXHOCTB).

Crnunueunoe npousBoactso B Poccun. CTpoeHue, coctaB U U3TOTOBIICHUE CIIUYEK.

Crnenuanbable ciiyuky. LIITopMoBbIe (OXOTHUYBH) - TOPALIME HA BETPY, B CBIPOCTH U MOJ
noxaém. TepMmudeckue - pa3BUBAIOLIUE [TPU TOPEHUH O0Jiee BBHICOKYIO TEMIIEpaTypy U Jarolue
P CrOpPaHUM TOJIOBKM OoJiblliee KOJIMYecTBO Teria. CHUrHalbHbIE - JAIOIIKME NpU TOPEHUU
1BeTHoe Iuams. doTtorpaduyeckre - AAlONUe MTHOBEHHYIO SIPKYIO BCIIBIIIKY, MCIIOJIB3YEMYIO
npu  QororpapupoBanuu. CurapHbleé CHUYKM YBEJIMYEHHOro pasMmepa g Oojee
MPOAOIDKUTEILHOTO TOPEHUs MPH PACKypUBaHUM cUrapbl. TpyOOUHbIE- CIIMYKK YBETUUYEHHOTO
pazMepa [uisi Oosiee TPOAOKUTEIBLHOTO TOPEHHs MPU PACKypUBAaHMM KYPHUTEIBbHOM TPYOKH.
KaMuHHBIE - OYEHb JJIMHHBIE CIIMYKH, YTOOBI 3a)KUraTh KaMHHBI. ['a30Bble - MEHbIIEH JUIMHBI
;4eM KaMHMHHbIE, YTOOBl 3aXWraTb TIa30Bble TOpeikd. JlekopaTuBHBIE (TOJApOYHBIE,
KOJUIEKIIUOHHBIE) - OrpaHWYEHHbIE BBIMYCKM KOpPOOKOB (MHOrJa HaOOpaMH, YIOKEHHBIMH B
JIEKOPAaTUBHYIO KOPOOKY).

Tema 9. Bymara

Ot nepraMeHTa M WIEIKOBBIX KHUT A0 Hammx AHei. llemmronosa. Cessyromue:
KAaoJIMH, KapOOHAT KajbIlMs, MUTMEHTHl. XJiom4aToOymMaskHble TKaHHW. Bunapl Oymaru um ux
MPaKTUYECKOEe UCMOIb30BaHue. TexHomorus npousBoacTea oymaru. CTpykrypa Oymaru noj
MHUKPOCKOIIOM BO ()JIyOpPECIIEHTHOM CBEUYCHHH.

[Tonydpabpukarel Ajis NMpou3BOACTBa Oymaru: JApeBecHass Macca WM ILeJIIH0J03a;
LEJITI0JI03a OJHOJETHUX PAcTeHUH (COJOMBI, TPOCTHHMIBI, KOHOIUIM, pHCa M JAPYIHX)®
TIOJIYLIEJUTION03a; MaKyjaTrypa; TpANWYHAs IoJiymacca; A CHelMalIbHBIX BHJIOB Oymaru:
acOecT, IIepCTh U IpYrue TeKCTUIIbHbIE BOJIOKHA.

[IpousBoacTBO OyMaru: mpuroToBieHHE OyMaskHOM Macchl (pa3MoIl U CMELIeHHE
KOMITOHEHTOB, ITPOKJICHKA, HATIOJIHEHUE U OKpacka OyMa)KHOU MacChl)® BRIPaOOTKA OyMasKHON
Macchl Ha OymarojienarenbHoi MamrHe (pa3daBieHrne BOJOW U OYMCTKA MAaCcChl OT



3arpsi3HEHUH, OTJIUB, IPECCOBAHKE U CYIIKA, a TAK)KE MEPBUYHAsS OT/IENIKA)® OKOHYATEIbHAs
oTnenka (KaJlaHIupOBaHHUE, Pe3Ka); COPTUPOBKA U yIIaKOBKA.

IIpakTuka.

W3yuenne CBOMCTB pa3IM4HbIX BUI0B OyMarm.

[ony4yenue Gymaru.

Tema 10. Xumus u CTpOUTEIBCTBO

CrpourenbHbie pacTBOphl. M3Bects. Men. Ilecok. beron. Llement. McTtopusi crekina.
Kupnnau. @apdop u dasuc. [[peBecuHa yHUKaIbHBIN CTPOUTEIBHBIA MaTepHaIL
Jlakokpacounble Marepuaibl. CBOHCTBa OJM(BI, MACISHBIX KPacoK, SMayel, pacTBOPUTENEH.
[TonsTe 06 sKoNOrMYecKH YUCTHIX Marepuanax. Kepammueckas mena. Kampimmr. Comomur.
CunukaTel METaNIOB UM BXKylue MaTtepuansl. Koppo3usi CTpOUTENbHBIX MaTEpUasIOB.
[Tonumepsl B CTPOUTEIIBCTBE.

XUMHUYECKUE CBOMCTBA CTPOUTEIBHBIX MATEPHUAIIOB

XHUMHUYECKasi CTOMKOCTh - 3TO CBOMCTBO IOKA3bIBAE€T, HACKOJIBKO MaTepual yCTOMYUB K
BO3JIEUCTBUIO IPYI'MX BEIIECTB: KUCIIOT, LIEN0YEH, COJIEH U ra30B.

Koppo3nonHasi ycTOHYMBOCTH CBOWMCTBO MAaTe€pHalla NPOTHUBOCTOSATH BO3JECUCTBUSIM
OKpYy>karole cpeapl. Yaiie Bcero 3T0 OTHOCUTCS K CIIOCOOHOCTH HE MPOMYCKATh BIary.

PacTBOpUMOCTB - CBOHMCTBO, MPU KOTOPOM MaTepHall UMEET CIIOCOOHOCTh PACTBOPATHCS B
Pa3IUYHBIX KUIKOCTSX.

Anres3us - CBOMCTBO, KOTOPOE XapaKTepHU3yeT CIOCOOHOCTh COEAMHATHCA C JIPYTUMU
MarepuaiamMu 1 MOBEPXHOCTSIMHU.

Kpucrannuzanus - xapakTepucTuka, Ipu KOTOPOl MaTeprall MOKET B COCTOSIHUM T1apa,
pacTBopa WM paciiaBa 00pa30BbIBaTh KPUCTAIIIBI.

Bunel 3arpssHenuii (IbUieBbIe, paJudallMOHHbIE, OUOJIOrMYECKUe, IIYMOBBIE), 3HAUCHUE

JKUBBIX OPraHu3MOB B IOMax U KBapTHUpPax.
MNPUKTHIKT

Omnpenenenyne OTHOCUTENIBHOM 3albIJIEHHOCTH BO3/1yXa B IOMEIIECHUH.

Pemrenne 3a1a4 ¢ 3K0JIOTMYECKUM COJIEPKAHUEM.

Tema 11. Xumusa u MegumuHa

IlepBbie maru xumMuu B MenuiuHe. [lousatue o papMakosorum, XuMuK, XMMAOTEPAIIHU.
[lapanensc - OCHOBOMOJOXXHUK MeAuIMHCKoW xumuu. Knasamii ['anen _¢papmakonor. II.
Opiaux - OCHOBOMOJIOKHUK XuMuotepanuu. [Ipodeccun: XuMukK, OMOXUMHK, (apmalesT,
nabopant. JlekapcTBeHHble — BemiecTBa. Kilaccuukamuu — J€KapCTBEHHBIX — BEIECTB:
(dapmakonornyeckasi, xumuueckass. CbIpb€ ISl MOJIyYE€HUS HEOPraHMYECKHX, OPraHMYeCKHUX
JIeKapCTBEHHbIX BelecTB. DOpMBbI JIEKApCTBEHHBIX IpENapaToB: TaOJETKH, Jpa’ke, CBEYH,
9MYJIbCUH, CYCIIEH3UU, HACTOMKH U JIp.

[IpakTuka

O3zHakoMyieHHe ¢ (hOpMaMU JIEKapCTBEHHBIX MTPENapaToB.

3HAKOMCTBO ¢ 00pa3iiamMu JICKapCTBEHHBIX CPEJICTB M OIBITHI C HUMH.

DKckypcus 6) MEAMYHKT.

Camble npocThI€ U3 JEKAPCTB

Ilepmanranar kanus. Mcropust oTkpbiTHs. Pusnueckue cBoicTBa. OKHUCINUTENbHBIE
cBoiicTBa. [IpumeHeHHe pacTBOpOB IepMaHraHaTa Kaiausi B ObITy, B MeaunuHe. [IpaBuia
XpaHeHus. Meppl TepBOH TOMOIIM MpPHU OTPABICHUM KOHLEHTPUPOBAHHBIM pacTBOPOM
nepmaHranara kanus. Ilepoxcun Bomopona, ucropus OTkpbiTuA. Ileprupposs. dusmyeckue,
XUMHUYECKHE  CBOMCTBA. [Ipumenenne B MEIUIIMHE: KPOBOOCTAaHABIIMBAKOIIECE U
Ae3uH(pUUIUpYoIIee cpeacTBO. Moa: UCTOpus OTKPBITHS, CTPOEHUE, (PU3UUECKUE U XUMHUUECKUE
CBOMCTBA, IPUMEHEHUE.

bopnast kucnora, OOpHBIM CHOUPT, AHTUCENTHYECKAas aKTUBHOCTh. DU3MOIOTHUECKUIT
pacTtBop.

JIsnne. HamaTsIpHBIN cIMpT.



AKTUBUPOBaHHBIN yroJib.

IIpakTuka

[IpuroToBneHue pacTBopa XJopuaa KaJblHs ¢ 3aJaHHON MacCOBOM JTOJIEH.

«Kunkuit xameneon». Pasnmoxkenme mnepokcuaa Bojgopona. H202  oxucnoutens,
BOCCTaHOBUTENb. PacTBOpeHue iio1a B BOJE, B ciupre. Pacno3HaBanue HOIUIOB.
OO6eciBeunBaHue pacTBOPA MEPMAHTaHATA KU aKTHBUPOBAHHBIM YTJIEM.

SlmoBuThIE BElECTBA

SAnp. Knaccudukaius SIOBUTHIX BEIIECTB. YTapHBIA ra3: MPU3HAKA OTpPaBICHUS.
Okazanue neppoii nomouu. Pryts. TokcuuHocTs mapoB prytu. Conu pTyTH: KOJIOMEIb, CyjlemMa
sJIpuMeHeHre B Meaunnae. Mpibsk. CBunen. Coenunennst Xxpoma. TOKCHUHOCTh OPraHUYECKUX
pactBopuTteneil. IlpaBuna xpaneHust s710B B ObITy. Mepbl mepBoil TOMOIIM MpPU OTPABICHHH.
XUMUS U MEIULIMHA.

Buozennsie snemenmst U UX cOCOUHEHUS

O6mwmit 0030p OMOJIOTHYECKOW POJIM AJIEMEHTOB-OPTaHOIeHOB YTiiepoa. Bomopog.
Kucnopon. Azor. Cepa. ®ocdop.

buonoruueckas posb HEKOTOPBIX HEMETAJIOB, HE OTHOCSILUXCS K opraHoreHam Drtop.
Xop. Bpom. Hox. Kpemuuii. Cernen.

buonornueckn BakHbIE HEOpPraHUYECKHE coequHeHus HemetayioB. Kucnopoa. O30H.
Boma. Munepansubpie Boabl. Ilepokcupn Bomopona. depMeHTAaTHBHBIE CpPEACTBA 3alIMTHI
opranuzma. CepoBoniopoa. AMmuak. L{ukin MmoueBuHOOOpa3oBanus. MOHOOKCH/ a30Ta.

HuTpatbl, HUTpUTBL. YTaeKucibiii ra3. MoHookeu yriepona. bydepHsie cuctembl
opranu3ma. ['mapokapbonatnas Oydepnas cucrema. Docdarnas OydepHas cucrema.
Mexanu3m OydepHOro AEHUCTBUS CHCTEMBL. B3anMMOCBS3b KPYroBOPOTOB OHMOTEHHBIX

9JICMCHTOB.

Euoneopzanu qec’\a{lXHMHH W s TULIIILI

Heopranuueckyro OHMOXHMMHIO MOMKHO paccMaTpUBaThb KakK IPHJIOKEHHWE INPUHIUIIOB
KOOPJIUHAIIMOHHON XMMHUHU METAJUIOB K OWOJOrHMuYecKuM mpobiemam. MeTaasl B OpraHU3Me
YeloBeKa

buonorudeckas poiab «METaIOB KU3HID)

O6mmit 0630p ponmu «metawtoB. Hatpuit. Kanmuit. Marnuii. Kaneiuit. Jlanabie MeTaibl
paccMaTpUBAIOTCS COTJIACHO TLIaHA.

Copepxanue B 3eMHOI Kope. BaxxHeilre npupoiHble COeTMHEHNUS.

2. Copepxanue u (opMbl CYIIECTBOBAaHUSI B JKMBBIX OpraHu3Max. buonormdeckas

pOJIb.
3. [TpumeHeHre MeTalla U €ro COeTUHEHUI B METULIUHE.
4. TokcuuHOCTH MeTaIa U €ro COeTMHEHUH. )

O6mmit 0630p pomu &meramoB. Kemezo. Mapranen. KobGaner. Meas. [uHk.
MomubneH. JlaHHbIE METAITBI paCCMATPHUBAIOTCS COTJIACHO TIJIaHa:

1 Copnepsxanue B 3eMHoif KOpe.

2 Baxweiilye IPpUPOIHbIE COEUHEHHUS.
3 Cogep:xanue 1 (hOpMBbI CYIIECTBOBaHMS B ’KHMBBIX OpraHn3Max. buosornueckas pois.

4 HpI/IMeHCHI/IC METallJIa ¥ €r0 COSANHEHUN B MEIUIINHE.

dusnonorndeckas M MNaTOJOTHYSCKast POJIb HEKOTOPBIX JJIEMCHTOB B OpPraHuU3Me.
Onementel. KoMmiuiekcHbie (KOOp,Z[I/IHaI_II/IOHHBIe) COCAUHCHUA Ppa3JIMYHBIX JJICMCHTOB B
OpraHusMme. BHCMCHTBI, 6OHG3HI/I, JICKapCTBa. buonornyecku akTUBHBIE MOJICKYJIBI.



Boma. AmuHOKHCIOTBHL. AcKOpOWHOBas KucioTa. OpTOMOJEKyJspHas MEAUIHA.
buonoruueckn akTHBHBIE OJIUIrOMeEpbl buosornueckas pojab HEKOTOPBIX METAUIOB, HE
OTHOCALINXCS K «MeTajuiaM ku3Hm». Amomunuii. Cepedpo. bapuii. Pryts. CBunen.

IIpakTuka.

TemaTnaeckas BUKTOpPHUHA «XUMHA 1 MCIOHITMHA).

duznyeckas XUMHUS U MEIULIMHA

®dusnonor - 310 (U3MKOXMMHUK, UMEIOIIUIN 110 C ABJICHUSIMU XXMBOIO OpraHu3Ma.
N.M. CeuenoB JKuBble OpraHU3Mbl MOTYT CYIIIECTBOBATH JIUIIIb OJIaroapst UX 3aMevyaTeIbHON
CIOCOOHOCTH KMHETHUYECKH KOHTPOJIMPOBATh XUMHUECKUE PEAKLIUU U TEM CaMbIM I10/IaBIATh
CTPEMJICHHE K JIOCTHXKEHHUIO TepMOAMHAMHYECKUX paBHOBecuil. MIB. bepe3un Xumunueckas
TEPMOJMHAMMKA U JKUBbIE OPraHu3Mbl TepMOoIMHAMUKa U OPTaHU3MBI.

Xumuueckass 1 OMOXMUMHYECKas: KMHETHKAa W Karanu3. DepMeHThl - OHONOTHYEeCKHE
KaTaJIM3aTopbl. 3HAYCHUE PACTBOPOB ISl OMOJIOTHH U METUIIHHBI.

KucnoTHo-1enounoe paBHOBeCHE U OyQepHbIE CHCTEMBI OpraHU3Ma.

AMMHOKHUCIOTHBIE Oy epHbIe cucTeMbl. benkoBbie OydepHbIe CHCTEMBI.

N3mMmeHeHue KHUCJIOTHO-IICJIOYHOI'O PABHOBCCHA IIPpU PA3JIMYHBIX 3a00J1€BaHHIX.
MeHI/IHI/IHCKI/IC MaTepHraJibl

Heoprannueckue wmeauuMHCKHE MaTepuanbl. MeTamibl. YTJIEpOIHbIE MaTepUalbl.
MexaHu3Mbl B3aMMOJICHCTBHSI MEIUIIMHCKAX MATePHAIIOB C OHOJIOTMYECKUMHU CHCTEMaMHU.
B3aumMoneiicTBusi: mMarepuana - KpOBb, MaTepuall - TKaHb, Marepuaj - KJIETKa, MaTepuall
OMOIOIUMEPBI.

HckyccTBeHHBIC OpraHbl. ATNMapaThl «MCKYCCTBEHHOE CEPIIIS-JIETKOEY, «MCKYCCTBEHHAs
moukay. VICKyCCTBEHHOE CepJille YeIOBeKa ¢ aBTOHOMHBIM HMCTOYHHUKOM IHTaHHUsA. Bompockl k
CEeMUHApaM:

1. Vox: WCTOpHS OTKDBHITHS, CTPOCHHE, (H3MYECKME M XHMHYECKHE CBOICTBA,
MIPUMCHCHHE.

2. bopnast kucioTa, O0OpHBIA COIUPT, AaHTUCENITUYECKAS! aKTUBHOCTb.
3. ®usnonoruueckuii pactsop. Jismuc. HamarteipHbIil ciupr.

4. ®ypauunvH. AKTMBUPOBaHHBIA yrosib. ['opununuky, muactelpu. WX npumenenue,
CBOMCTBa, CIOCOOBI XpaHEHMUSI.

5 . ActiupuH. [Ipumenenue, papmMakoIorndeckoe AHUCTBUE HA OPTaHU3M.

6. AuTHOHNOTHKY, Ki1accudukamus. {ucoakTpuos.

7 . ApomaTHuYecKHe Macia U uX JEHCTBUE HAa OpraHu3M. ApoMaTepanusi.

8. AcnivpuH, GU3NUECKHE CBOWCTBA, HCTOPHS TTOJTyIEHHUS.

9. AHTUOMOTHKM, UCTOPUSI OTKPBITHS.
10. Knaccuduxanus sA0BUTHIX BELIECTB.

11. VYrapsblii ra3: Npu3HaKu oTpasieHud. OKka3zaHue epBOM MOMOIIH.
12. Pryts. Tokcuunocts mapoB pryTd. Conu pTyTH: KalOMelb, Cylema,
npuMeHeHre B MmeaunnHe. Mpimbsk. CeuHen. CoeTMHEHUs XpoMa.
[IpakTuka

HccnenoBanue 1eKapCTBEHHBIX MpenapaToB.

HenoBass urpa «Cnacute OonpHOTro». JlenoBas Hrpa CONPOBOXKIAETCS MPOBEIECHUEM
KaueCTBEHHOT'0 aHaJIM3a PacTBOPAa KOHKPETHOTO BEIIeCTBa XUMHUYECKMMH MeToaanT. (BemecTsa:
THOCYJb(GAT HATpHUs, HOBOKAWH, JaKTaT Kaiblms, O-TiIroKo3a, MEIHBIH Kymopoc, OpomMuj
KCIIWA, cynbdar maraus).

HccnenoBanye TOKCMYHOCTH OBITOBBIX BemiecTB. OcropoxkHo, nuieBble JlobaBku! Mx
JleficTBHE HAa OpraHu3M.

Pemienue 3a1a4 mo o0uiei XMMUM ¢ MEAMKO-OHOJIOTHYECKOI HAlPaBIEHHOCTHIO.



Konkypc (konmdecTBEeHHBIN) yucia penieHHbIX 3amad. CocTaBieHne COOPHHMKOB 3aad
ydanuxcs 1o teme (¢ pemieHusiMu). CocTaBiaeHUe TBOPUECKMX PACUETHBIX 3a/1ad 10 pa3Iu4HbIM
TEMaM.

JlexapcTBEHHBIE Mpenaparbl, UX BUABI U HazHadeHHe. Kaxxaoe 1ekapcTBO -XUMHUYECKUI
pEaKTus.

MHororpanssii nox. [louemy Hox HagoO AEPKATh B IUNIOTHO 3aKYIIOPEHHOM CKIISTHKE.
«3enéHkKa» MM pacTBOp OpuiumaHToBOro 3enéHoro. HeoObluHble cBoWcTBAa OOBIYHON
3€JIEHKHU.

AKTUBUPOBaHHBIN yroJib.

JlexapctBa oT npoctyabl. Buramunsl CamoiebHbIE JIEKapCTBa.

AcnupyH WM aueTWICAIMLIMIIOBAs KUCJIOTa U €ro cBoicTBa. YTO IoJie3HEE: aclupHUH
WJIU yIIcapuH, HypodeH uiu uoyrnpodeH?

Ilepexucs Boopoaa u rugpomneputr. CBolCTBa NEPEKUCH BOAOPOA.

IlepmaHranar Kanus, MAapraHIOBOKUCIBIA KM, OH K€ «MapraHLOBKay».
HeoOblunble  cBolicTBa MapraHuoBkd. Kakyro  OmacHOCTb  MOXXET — IPEICTABIATbH
MapraHioBKa.

Hy»Ha nu B oMalHel anrteyke 60pHast KUCIOTA.

Crapsle JIeKkapcTBa, KaK ¢ HUMU ITOCTYIUTb.

Bormpocs! k cemuHapam.

1 . [lepmanranar kanus. Ucropust oTkpbiTusi. GU3nNdeckue  CBOMCTBA.
OxkucnurenpHble cBOiCTBA. [IpaBuia xpaneHus nepMaHraHaTa Kajiusl.

2. IlpuMeHeHue pacTBOpa MepMaHraHara Kajius B ObITy, B MeauuuHe. Mepbl nepBoi
IIOMOLIY IPY OTPAaBJICHUN KOHLIEHTPUPOBAHHBIM PACTBOPOM II€pMaHraHaTa KaJus.

3. PactBOp OpusnantoBoro 3eneHoro. [lepokcun Bogopoaa, UCTOpUs OTKPHITHS.
Ileprunpons. @usnyeckue, XuMU4ecKue cBoMCTBa. [I[pumMenene B MequuHe:
KpPOBOOCTaHAaBIIMBAlOIIEe U Ie3UHPULHMPYIOLIEe CPEICTBO.

[IpakTuka.

[Monyuenue HomodhopMma.

JlelictBue  KUCIOT 1a  OpWJUIMAHTOBBIM  3€JICHBII.

[I{eo4HOE paciIeryIeHne JEBOMULETHHA.

KauecTtBennas peaKnuys 1na nepoxkcua BoOAOpoaa.
Omnpenenenne mpenapaTos

Tema 12. Xumus u TpaHcniopt

Matepuaibl, KOTOpble MCHOJB3YIOTCS JUIsl M3TOTOBJIEHHUS aBTOMOOWJIEH. 3ampaBoyHbIE
KHUJIKOCTH (TOIUIMBO, MAacjia, CMa3K{, OXJIAXJAIOUIME JKUAKOCTH M T. I.); PE3UHBbI - IIUHBI U
PE3MHOTEXHUYECKUE W3JIeNusl; IUIAaCTMAcChl; OTAEI0YHOAECKOpPATUBHBIE Marepuanbl (0OMBKa,
JIAKW M KPacKH, aHTUKOPPO3UOHHBIE MOKPBITUS U T. II.); KJIEH, TEPMETUKU. DJIEKTPOJIUT - 3TO
YTO-TO 3HAKOMOE. beH3MH, KepocMH U JAp XHUMHUYECKHE MPOLECCHI, NPOUCXOAALIUE TNPU
AKCIUTyaTaluy aBTOMOOUIIS. DKOIOorusi U aBToMoomib. [IpakTuka:

1. Bensun u KepocuH Kak pacTBOPUTEIIH.

OnbITHl O 03HAKOMJICHMIO C PACTBOPSIOLIMM JICHCTBUEM HEPTENPOIYKTOB, Kak M
MPEIBIAYIINN, TUIOXO BUIHBI C JIGMOHCTPAIMOHHOTO CTOJIA, TIOATOMY HX JIy4IlIe BCETO CTAaBUTh B
KadecTBe J1abopaTOpHOU pabOTHI.

a) B IPOOMPKH C OCH3MHOM, KEPOCMHOM W BOAOW HanmuBaioT mo 0,5 MJ pacTUTENHHOTO
Macia ® B30anThIBalOT. Macio pacTBopsieTcsi B yriieBomoponax. OTMeYarT IJIydnryro
pacTBOPUMOCTH B OCH3MHE.

6) B HeOoJbIIME CTaKaHYUMKU WM (PaphopoBble YAMKH C TEMH XKe >KUIKOCTIMHU
MOMEMIAI0T KYCOYKU TKaHU C MATHAMH XKHpa U MEPEMEIINBAIOT UX CTEKISHHOW Maloukoil 2-3
MmuH. [locrie BBICBIXaHHS TKaHU, TOMEIICHHBIE B OCH3MH U KEPOCHH, OKA3bIBAIOTCST OUUIIICHHBIMHU
OT JKHpa.



2. l'openue BbICIIUX YTI€BOIOPOIOB.

a) CmauuBarOT NOJOCKU (PUIBTPOBATIBHOM Oymaru B O€H3MHE, KEpOCHUHE, Ma3yTe H
MOJDKUTAIOT UX. BemecTBa ropsaT ceeTsmMces miaMeHeM. Bricmme yriaeBogopoas! Ipy rOpeHu
00pa3yroT KOMOTh.

0) Ha >xene3Hble IIacTUHKY WU (GaphopoBbIE KPHIILIKA HAIMBAIOT MO HECKOJIBKY KaIlesb
OeH3MHA, KepOCHMHAa M CMa304HOr0 Macjia WJIM Ma3yTa M HopkuraioT. Habmromaior TO *Xe
aprnenne. OOpamaoT BHUMaHUE Ha JIETKYIO BOCIUIAMEHSIEMOCTh OCH3MHA W Ha CPABHUTEIBHO
TPYIHYIO 3aTOPaeMOCTh Ma3yTa.

B) B JKeJIE3HYIO WM (PaphOpOBYIO JIOKEUKY TTOMEIIAI0T HeOOBIION Kycouek mapaguHa u
HarpeBaroT ero B uiaMeHnu ropenku. [lapadun naBurcs, a 3aTeM ropur, 00pasyst KONoTh.

3. OuncTka OeH3MHA U KEPOCHHA.

beHsun u kepocuH mocie 3aBOACKONW IEPErOHKHU COAepKaT MPUMECH HAPTEHOBBIX
KHCJIOT W JPYIMX BEIIECTB, OCJOXHSAIONIMX HX MpuUMeHeHue. HeouuileHHbIH KepoCHH,
HampuMep, MI0X0 MOJHUMAeTcs Mo (UTUIIIO JaMIibl, ¢1abo ropuT U ObIcTpo oOpa3yeT Harap.
Heouunennsle NpoayKThl MOXKHO y3HATh 110 TPSA3HOMY BHJIY U MaJjlOW MPO3PaYHOCTH.

Ounctky MPOU3BOASAT 0OBIYHO, oOpabaTsiBast He(TEPOIYKTHI criepBa

KOHLEHTPHUPOBAHHOM KUCIIOTOM, a 3aTEM IIEJI0YbIO.
HanuBatror B 00iblIyr0 AETUTENBbHYIO BOPOHKY 15—20 M HEOYMIEHHOTO KEpOCHHA U
npuOaBIAOT 2-3 MJI KOHIEHTPHPOBAHHOW CEpHON KHCIOTHI. BOPOHKY 3aKpbIBalOT IpOOKOH U
cMech BCTpaxuBaroT okosio 10 muH. Ilpu 3TOM BOpPOHKY JepkaT MpoOKOM BHU3 U BpeMs OT
BPEMEHH OTKPBIBAIOT KpPaH, YTOOBI BBIMYCTHUTHh BBEpPX MHapbl JeTyuux BemiecTB. [locime sToro
CMECH JIaI0T PaCCIOUTHCS, Ha UTO Takxke nmorpedyercs MuHyT 10 umu naxe 60JbIIe, 1 MEAJICHHO
CIYCKAIOT HIDKHHUM CIIOM KUCJIOTO TYAPOHAa.

OcTtaBmuiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOAOH B
TeyeHre |—2 MmuH. BoaHblii cioif crmyckaroT, a KEpoCHMH MNpOMbIBAIOT 5 10-IpOoLEeHTHBIM
pactBopoM mienouu. [locne ciauBaHus MIETOYHOTO CI0S OTMBIBAIOT OT KEPOCHHA BOJOW OCTAaTKU
miennouu (mpoda geHosdrarenHom).

VY06exmaroTcss B TOM, YTO OYHMINEHHBIA KEPOCUH OKa3bIBAaETCs O0jiee MPO3pauHbIM, JTyUIlle
TOPUT U UMEET APYrou 3amax.

Ha nuctku ¢unbrpoBambHOM OymMaru HOMENIAIOT KaIUld HCXOJHOTO W OYHIIEHHOTO
kepocuHa. OUHILEHHBINH KEPOCHH HCTIAPSETCs MOTHOCTHIO, HEOUHUIIICHHBIN OCTaBIISIET Mocie cedst
IIATHO IIPUMECEN.

Tema 13. XuMHA ¥ UUCTOTA B JOME

Mputa. CocraB, CTpOEHHE, TOTYUYEHHE.

CuHTEeTHYECKHE MOIOIINE CPEJCTBA U MTOBEPXHOCTHO - AKTUBHBIE BELIECTBA.

OcHoBuble  kommnoHeHTHl CMC: mnoBepxHocTHO-akTHBHbIe  BemectBa  (IIAB);
BCIIOMOTaTeNbHbIE BEIIECTBA: IEJIOYHBbIE CONMM - KapOoOHAT M CWIMKAT HATpUs, HEHTpaJbHbIC
comu cynbdar u ¢ochaTr HATPUSL; KapOOKCHUMETHIIIIEIIIION03a, MMOJMBUHUIIUPPOIHIIOH,
XUMHUYeCKHe oTOenuBaTenu (Mepcoiin); XUMUYEeckhe oTOenuBaTenu (MEpeKHch BOIOPOJA);
¢dbuzmveckue (OnTUyYecKue) orOeauBaTean - (GIyopeCcIUupyOIINe COSAUHEHUS; aJCOPOIIMOHHbBIC
KpacuTenu (yJIbTpamMapuH, WHIUTO, CUHTETHYECKHE OPraHUYECKHE MUTMEHTHI); OM0100aBKH
(dhepMeHTHI (JTUTaspl, TPOTeasbl U Ap.); OTAYIIKH; aHTUCTATUKH.

CpenctBa OBITOBOM XHUMHHM - XMMHUYECKHE CpPEACTBA MO YXOJYy 3a COOCTBEHHOCTHIO.
OJICKION, TOMemeHus MU, aBToMoOmiIsiMu. K cpeacTtBam  OBITOBOM XUMHH  OTHOCSIT
Ne3nH(UIMPYIONTNE CPEACTBa, pPEMeUIeHTHl U Tp. cpeactBa. CpenctBa OBITOBOM XHWMUH,
MIPUMEHSEMbIE 1JIS BbIBEICHUS MSTEH.

IIpakTrka

Onpenenenne PH - cpeast 6 Mbina 1 mamIryHei.

[IpuroroBneHne MblIa U3 CBEYKU U CTUPATILHOW COJIBI.

BoiBenenne mnaren ¢ TkaHu. Mbiia. CoctaB, CTpPOEHHE, TOIYYEHHE.

CpaBHEHHE CBOMCTB MbIJIa CO CBOMCTBAMHU CTUPAIBHBIX TTOPOIIIKOB.



Tema 14. Xumus 1 KOCMETHYECKHE CPEJICTBA

Kocmernueckue moromme cpeactBa. Kpemsi. [lenoMoromume cpeactBa. OnojiacKuBaTean
u KoHauumoHepsl. I'enmn. CocTaB M CBOMCTBA Kak COBPEMEHHBIX, TaK UM CTapUHHBIX CPENICTB
TMTUEHbl; T'PaMOTHBI BBIOOpD CpEACTB T'MTUEHbI; IOJE3HbIE COBETHl 0 YXOAY 3a KOXEW,
BOJIOCaMU M ToJocThi0 pTa. CocTaB M CBOICTBa HEKOTOPBIX MPENApaToOB TUTHEHHUYECKOMH,
7e4eOHOM 1 IeKOPAaTUBHON KOCMETHKH, TPAMOTHOE MX MCIOJIb30BaHUE. XUMUYECKUE MPOIIECCHI,
JIeKallie B OCHOBE yX0Jla 3a BOJOCAMM, UX 3aBUBKH, YKJIQJKH, OKPACKH; IIPABUIIBHBIN YXO[ 3a
BOJIOCAMH, TPAaMOTHOE HCIIOJIb30BAaHHE TIpenapaToB JUII OKPacKM M YKJIAJKH BOJIOC,
OpPHEHTHUPOBAHHE B UX MHOTO00pa3uH.

J1e30710paHThI U O30HOBBIA «IIIUT) TJIAHETHI.

JlymucTeie BemecTa B naproMepun, KOCMETHKHU, MOIOIIUX CPEICTBAX.

O¢upnsie macna. CocTas.

Crnoxusle 3¢upsl. CocTas, CTpOEeHHUE, OTyUYCHHUE.

[Ipaktuka

N3ydenue cocraBa J[eKOpaTUBHON KOCMETUKH 110 3THKETKAM.

Onpe/lenenue PH - cpeapl B MbUTax U HIAMITyHSIX.

W3pneuenune >puUpHBIX Macen U3 pacTUTeNbHOro marepuana. [lepeunas msTa, eaoBoe
Macio.

[Tony4yenne cIOXHBIX A(PHUPOB U3 OPraHMYECKUX COCNMHEHHWH. DTHUIMETaHaT (3amax
poma). M3o0yrrmaTanar (GpyKTOBBIA 3amax).

Tema 15. Xumus u ninanera 3emiis
XuMHUECKUe HJIeMEeHTbl B Ouocdepe. buoreHHsle M BTOPOCTENEHHbIE XHMHUYECKHE

9JIEMEHTBl. Makpo W MHKpO3JeMeHTHl. [IpHumHBI W TpPU3HAKM HEJOCTaTKa B OpraHU3Me
YeJI0BeKa HEKOTOPBIX AJIEMEHTOB. buoreoxmmudeckne mUKIbL. L{UKITBI ra3000pa3HBIX BEMIECTB
Ocanounsle nukisl. Kpyroopor azora B Ouocdepe. Cunpepauus. Kpyroopor yriepona B
ouoctepe. KpyroBopor kucimopoma B Ouochepe. I[lpaktmueckas pabora «KadecTBeHHOE
OIpeJIeIEHUe HEKOTOPbIX TSDKEIBIX METauIoB B BoAe». ATMmochepa Kak CBEeTO(OUIBTP.
3acopeHHOCTh aTMOcdephl. [IpuanHbBI H3MEHEHUs APKOCTH, I[BETa aTMOC(EPHI, TPO3PAYHOCTH U
BUIMMOCTH aTMoc¢epbl. Dkojoruueckue mnpobnemel B armocdepsl. IlapHukobiil 3¢ddexr.
[TapHukoBble ra3pl. BTopocTeneHHble KOMIIOHEHTBHI aTtMocepsl (yIJIeKHCIbIH ra3, MeTaH,
OKCHJBl a30Ta, Tponoc(epHbli 030H, XxjJopdpTopyrieponsl). IlociencTBus NapHUKOBOTO
s¢dexra. O30HOBBIM MUT U 030HOBast Ablpa. Llukn o3o0Ha. [IpMuMHBI MCTOHYEHHS O30HOBOTO
murta. BemectBa — 3arps3aurenu Tponocdepbl. Okcuapl cepsl U xjopa. KucioTHele H0xau.
XumusMm npoueccoB. Poroxumuueckuii cmor. Poib OKCHIIOB a30Ta, 030Ha, YrapHOro rasa,
YTJIEBOAOPOIOB U aJIbJIETUI0B B 00pa30BaHUM (POTOXMMUYECKOIO CMOTa.

I/I3yquHe KHUCJIIOTHOCTH OCaaAKOB

AHanu3 BO3/yXa Ma COJEpKaHHe TMpUMecer (BU3yadbHO U MPU MOMOIIM MHKPOCKOTA).

Jlepunut mnpecHOW BOABI Ma IUTaHETE. 3arps3HeHHe BoAbl. KOHIIEHTpHpOBAaHUE aHMOBIIO
SUOA02UYECKUM LIETIOUKAM.
6' Bome. O630p 3Hauenuir [IJIK mo wnambomee omacubiM BemiecTtBaMm. Ctounbie BO/IbBI.
[TepBuuHas, BTopuyHas ¥ TPETUYHAS 00pabOTKa CTOYHBIX BOJ. XMMHUYECKHUE CIIOCOOBI yaaleHus
3arpsi3HeHU  (copOIus, HEWTpanmu3alus, KOArylslus, CTepWIM3AIUs, OSKCTpaKIus,
AIEKTPOXUMHUUYECKHE CTHOCco0bI). CHHTETHYECKHE TOBEPXHOCTHO-AaKTHBHBIE BEIECTBA Kak
3arpsi3HUTENH Tuapocdepsl. ICTOYHUKH THOKCHIOBOTO 3arpsi3HEHUS BOJIBL.

Onpenenenue conepxanns MOHOB Bonopona B Boge: PH- dakrop Boas! (MccinenoBanus
po0 BOJIBI ¢ TOMOIIBIO OYMa)KHBIX UHIUKATOPOB).

«Onpenenenue ammuaka 1 MOHOB amMoHus B Bojie». DKOJIOTUYECKHE TTPOOIEMBI
nutocdepsl. [lectuniuapl. MHCEKTUIIMABI,  TepOUITUABI, DYHTUIUIBI, POACHITIIUIBI,
HEeMaTOIU kI, akapulnabl. KoMruiekcHast cucrema 3aimuThl pacteHuid. Hurpatsl mu HuTputhl. x
BJIMSHME HA OPTaHU3M YeJIOBEKa.

<<Onpe11eneHI/Ie OTHOCHUTEJIILHOT'O KOJIMYCCTBA HUTPATOB 6 ouBey.



«OmpeneneHue THKEIbIX METAUIOB 6' mouBe (MOHOB Meau JIByXBaJICHTHOW, CBHHIIQ)Y.
DKOJIOTHYECKUN MOHUTOPUHI. 3aJladyd  HKOJOTMYECKOTO MOHUTOPUHIa. XHMHYECKHUE U
Ouooruueckre MeTosl aHanuza. «OLeHKa 3arpsa3HeHHs] BO3yXa 10 COCTOSHUIO XBOU COCHBI.
MeTo/1b1 MOHUTOPUHTA BO3YLTHON CPEIbI.

«O1ieHKa 3arpsi3HeHUs BO3/1yXa M0 COCTOSTHUIO XBOU COCHBI».

<<OHpCHCJ’ICHI/IC YUCTOTHI BO3yXa I10 JIMIITAMHIKAM).

«CHer — MHAMKATOP YUCTOTHI BO3TyXay.

<<OHpCHCJ’ICHI/IC 3allbUICHHOCTHU BO3ayXa.

«O1IeHKa YUCTOTHI aTMOC(EPHOTO BO3/yXa 110 BEIMYMHE aBTOTPAHCTIOPTHON HATPY3KM.
MeTo1b1 MOHUTOPUHTA BO3YIITHOU Cpelibl. «PacTeHust — UHIUKATOPHI IJI0JOPOAUS TOUBY.

«PacTeHus - UHAUKATOPBI KUCIIOTHOCTH MOYBY.

«PacTeHuss — MHJIUKATOPBI BOJIHOTO PEXUMA MOUYBY.

«OpraHoyienTUYeCKUe MOKa3aTeIu BOIbI».

«Kectkocts Bomp». MeToasl MOHUTOpUHTa BoOAHOW cpenbl. «lccnenoBanue
BOJIOIIPOBOHON BOJBIY.

Tema 16. Hayuno- uccienoBatenbckasi IpOEKTHAs JEATEIbHOCTh

Teopus. [lousarue npoekta. TUIIBI TPOEKTOB, OCHOBHBIE 3TAlbl BBHIIOJIHEHUS MPOCKTA.
Kputepuu onieHrBaHUS BBIMOIHEHHS U 3alIUTHI MPOeKTOB. Co3/1aHue MPOEKTa OCYIIECTBIIAETCS
0 CIEAYIOUINM JTaram.

Omnpenenenue npoodIeMbh

Axrtyanuzauus teMe - Beioop o0bekTa u3ydueHus;
ITocTaHoBKa 1enu M 3a/1a4;

ITon6op maTepuana;

Br10op MeTo10B Hccae10BaHuUS;

[IpoBenenue skcriepuMeHTaIBEHON padoThl® OdopmiieHre padoThI®

3aiura MpoeKTa, PeICTaBICHUE PE3yIbTATOB.

Brmonaenune IMPOCKTOB C HCIIOJIb30OBAHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHH. 3aHH/ITa
MIPOEKTOB.

2.3. ®opMbI KOHTPOJIS M ATTECTAIIUU 00 YyJarOIIUXCS

JIist OTCNe)KHMBaHHsL PE3yIbTATUBHOCTH 00pPa30BaTENBbHOIO Mpoliecca IO MporpaMmme
«X¥MWUsL B )KU3HU YEIIOBEKA» UCTIONB3YIOTCS CICAYIOIINE BHIbI KOHTPOIIS:

W pcipapuTensHBI KOHTPOND (IPOBEPKA 3HAHMI YJAIIMXCS HA HAYAILHOM JTare
ocBoeHus [Iporpammel) - BXOJHOE TECTHPOBAHUE; - TEKYIIMH KOHTPOJIb (B TEUCHHE
BCET'0 CPOKA pealin3aliy MPOrpaMMbl)®.

W i10roBRI KOHTPOML (3aKJIIOYUTENbHAS MPOBEPKA 3HAHUI YMEHUH HABBIKOB MO
uroram peanusauuu IIporpammsr).

@opMbl aTTECTAllMM - CaMOCTOsITeNbHas padoTa - TECTHPOBAHUE; -

TBOPYECKUC OTYCTBI; - Y4aCTHC B TBOPUYCCKHUX KOHKYpCaX U HpeHMeTHOﬁ

OJIMMITUAZIC 11O XUMHUH, - IPE3CHTALUA U 3allliTa IIPOCKTA.

Texymui KOHTPOJIb:

dopmamu KOHTpOJISL yCBOEHUsI ydeOHOro Matepuana [IporpaMMsl sBISIOTCS OTYETHI 110
NPaKTHYEeCKHMM paboTaM, TBOpUYeCKHMEe palOOTHl, BBICTYIUICHHS Ha CEMHHapax, CO3/IaHHe
Npe3eHTalUM 1o TeMe U T. . OOy4aromuecs BBINONHAIOT 33/1aHUS B MHAUBHIYAJIbHOM TEMIIE,
COTpyJHMYAas C MEJaroroM. BEINONHEHNE MPOEKTOB CO3AeT CHTYAIHIO, ITO3BOJISIOIIYIO
PCAIN30BaTG TBOPUCCKUE CHUJIBI, 00€eceunTh BI)Ipa6OTKy JJMYHOCTHOI'O 3HaHMHA, CcOOCTBEHHOTO
MHEHHS, CBOETO CTHJIS AEATENbHOCTH. BKimrodeHme oOydaromumxcsi B pealbHYI TBOPYECKYIO
ACATCIIBHOCTD, IMPHBJICKAIOUIYIO HOBHU3HOH M HEOOBIYHOCTBIO SIBISIETCS CTUMYJIOM Pa3BUTHUA
MO3HABATEIBHOTO HHTepeca. OMHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBIBIATH MPOOIEMBI U
pasperiaTb BO3HUKAIOLINE TPOTUBOPEUHSL.



Ilo oxoHYaHUH Ka)KI[Oﬁ TEMBI ITPOBOAUTCA HMTOI'OBOC 3aHATHEC B BHUAC TEMATHUYCCKOI'O
TECTUPOBAHUA.
Hrorosas arTecTanus NpeayCMaTpruBacT BBIIIOJHCHUEC HHANBUAYAJIBHOT'O IIPOCKTA.
3.0praaM3anMOHHO-NIEJArOTHYECKHUE YCIOBUS peanu3annuu [Iporpammel.

1.1. Yuebno-meronuyeckoe obecneuenue [Iporpammbi

Mertoauka oOyuyeHMs IO HporpaMMme «XuUMHS B OBbITY» COCTOMT U3 COYETaHMs
JEKIUOHHOIO  M3JI0KEHHUS  TEOPeTUYECKOro  Marepuana €  HarjsiAHBIM  [TOKa30M
WUTIOCTPUPYIOIIET0 MaTepuana ¥ IMPHEMOB peIIeHHs MpakThdeckux 3anad. OOyuarommecs
3aKpEIUIAIOT MOJIyYEHHbIE 3HAHUSI IIyTEM CAMOCTOSITEIbHOIO BBIMOJIHEHUS IPAKTUYECKUX PAOOT.
Jnist pa3BUTHS TBOPUYECKOTO XMUMHUYECKOTO MBIIUICHUS U HABBIKOB aHAJTMTUYECKON AEATEIbHOCTH
[Ie1aror MpOBOAUT CEMMHApbI, 3aHATUS MO IPE3EHTAllUHM TBOPYECKUX M MPAKTUYECKUX PabOT
sMO3TOBBIE IITYPMBbI, UHTEIUIEKTYaJIbHbIC UTPHI.

1.2. MarepuanbHO-TeXHUUYECKOe oOecniedeHue [Iporpammer
OpraHu3alMOHHbBIC YCIOBHS, O3BOJIIIOLINE PEaIl30BaTh COACPKAHUE JOMOIHUTEIHHON
00pa30BaTeNbHON MPOrpaMMbI «XUMHUS B OBITY» MIPEIOJIATAIOT HATUYHE.

-IIOMELLEHUS, YKOMIUIEKTOBAHHOI'O CTaHJIApPTHBIM Y4eOHBIM O00OpYy/IOBaHUEM U MEOENbIO
(tocka, mapTel, CTYNbS, MKa(dbL, IEKTPOOOECIICYCHUE, BBITSHKHOM IIKad, paKOBUHA C XOJIOAHON
BOJIOIIPOBOIHOM BOJION).

-H606XOI[I/IMBIX JJIA DKCIICPUMCHTOB OﬁOpy,I[OBaHI/IH H PCAKTHUBOB.

-MyJIbTUMEAUMHOTO 000pYAOBaHUS (KOMIIBIOTEp, HOYTOYK, MPOEKTOp, (idII- KapThl,
OKpaH, CpeACTBA TCICKOMMYHUKAIIUH (JIOKaJIBHI)IG IIKOJIbHBIC CETHU, BBIXO/] B I/IHTepHeT).

Junaktruueckoe oOecreueHre npearnojaraeT Haluunue TEeKCTOB Pa3HOYPOBHEBBIX 3aJaHHI,
TEMATUYCCKHX TCCTOB 110 KAXKAOMY pa3acily TCMBI, HHCprKHI/IfI JJI BBIITOJIHCHUSA NPAKTUYCCKHUX
pabor, Tabmuibel xXuMU4YeckKux odnemeHToB JIM. MeHneneeBa, TaOMUIBI PACcTBOPUMOCTH
OCHOBaHHI1, KHUCIIOT, COJICH.

1.3. KangpoBoe obecnieuenue [Iporpammsi.

[Tenaror, peanusyromuii [IporpaMMy 10KEH UMETH BBICILIEE UIIU CPETHEE
npodeccuoHaabHOE 00pa30BaHKe B COOTBETCTBYIOLIEM HAPABICHUHU U Ja0OpaHT,
o0ecreunBaoIIni ee MPaKTUYECKYIO YacCTh.

4. JIutepaTtypa
1 . Amuk6epona JL.IO., H C. Pykk. [Tone3nas xumus. - M.: Ipoda, 2005.
2. ApramonoBa W.I'. Caraiimaunas B B. Ilpaktuueckue pabGoThl ¢ HCClIEIOBaHUEM
JIEKapCTBEHHBIX MIPENapaToB U CPEACTB ObITOBOM XUMUU. XuMus B mkoiue, 2002 9, c. 73-76.
3. Apremenko A W. Y nuBurenbHbIH MUp opranuueckoii xumuu. - M. Ipoda, 2005

4.  JlBopkun, JIM CrTpouTeNbHBIE MHUHEPAIbHBIE BKYIIME MaTepuaibl. - M.:
Nudpallmxenepus, 2011. - 544 c.

5.  Jlenucosa B.H. Jlom 6e3 xumuu. - M.: Punon Knaccux, 2014 r.- 256 c.

6. Eropos A.C., UBanuenko H.M., Ilankas K.IT. Xumus BHyTpH Hac. - PocToB-Ha-
Hony ®enukc, 2004

7.  Jlemosckas E.M. Meraisl B OpranuzMe denoBeka. Xumus B mkoine, 2005, Ne 3,
c. 4447.

8.  Makaposa H.A. Baneonorus u opranuueckas xumus. - M.: “DBepecTxummus‘

1997
9. MakapoB K A. Xumus nu menuimna. M.: [Ipocsenienue, 1981
10. Mup xumun. CI16, M.: M-Dxkcmpecc, 1995

11. Hosommunckueir U.W., Hopommnckas H C. Xumus 10. - M.: Pycckoe cioso,
2008r.



12. Hosommnckueit U.W., Hosommnckas H.C., Xumusa 11. - M.: Pycckoe cnoso,
2008r.

13. Tlomos, B. A. Muoronukas xumusi KH. 11 ydamuxcs / B. A. Tlomos, A. C.
Cemenos, I'. JI. Xapnamnosuu - M.: [Ipocsemenue, -1992. -159 ¢

14. Cxynguosa JI.T. Dkosorus »uimima u 310poBbs denoseka. Xumus (U1 «Ilepsoe
ceHTsA0ps»), 2009, Nel2, 15, 19

15. Ckypuxun U.M., HeyaeB A.I1. Bcé o muiie ¢ TOYKH 3peHus XUMuKa. - M.: Beici.

IIK.
1991. -288 c.

16. Ilupmuna HB. Xumus: npoekTHas AeATeNbHOCTD.- Bonrorpan: «Yuutens, 2007
17. Ulynsxosckuii I.'M.Bce 0 muiie ¢ TOYKU 3peHHs XUMUKa. XUMus B 1ikoste, 2001
Ne3
18. Ilycros CB. lycrosa JI.B. XuMudeckrne OCHOBBI 9KOJIOrMH. MOCKBa
«IIpocsienney, 1995 rox

19. Dkonoruueckoe cocrosuue Tepputopun Poccun. YueGHoe mocobue/ 1Mo pei.
VYmaxosa C. A., Kana f.I'.- M: uentp «Axkagemus», 2001

20. DnextuBHBIA Kypc. XMMHS W OXpaHa OKpykamomed cpensl. 10 kmacc/Coct
N.H.bananosa- Bonrorpam: AT «Kopudeit», 2005

21. IOpuna A.A.» «DneKkTHBHBIE Kypcbl. Xumus aiig 8-9 knacco» M: U31aTebCTBO
«Jpoda»,2006 r.



