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IHosicHuTEABLHAA 3AIIMCKA

AKTYaJIbHOCTb M 0COOCHHOCTH MPOTrPaMMbI

Cucrema o0rmiero o0pazoBaHHs HE BCETAa MOKET 00€CTIeUUTh 00YyJaIOIMXCS TAKUM
ypOBHEM 00pa30BaHMsl, KOTOPBIM OyIeT JOCTATOUYEH IS peanu3alii UX CIOCOOHOCTEH B
BbIOpaHHOM cepe aearenbHOCTU. [IporpamMmma BHEYpOUHO AEATEIBHOCTH «XUMHUS B OBITY»
HarpaBJeHa Ha pa3BUTHE U (OPMHUPOBAHUE Y OOYUAOIIMXCS IETOCTHOTO TPEACTaBICHUS 00
OKPY’KaIOIIMX BEIIECTBAX HAa OCHOBE MOJIyYEHHBIX XUMHUUYECKUX 3HaHUH. B xone peanuzanuun
[Iporpammsbl, 0Gydaromuecs COBEPIIEHCTBYIOT CBOM YMEHUS U HaBBIKH B PEIICHUN
MPaKTUYECKUX 33/1a4, YTO CIOCOOCTBYET Pa3BUTHUIO Y HUX JIOTHYECKOTO,
MHXEHEPHOTEXHUYECKOIO U IKOJIOTHYEeCcKOro MbliuieHus. Ha mpumepe xumuu, ydamuecs
MOJIYYalOT MPEJICTABICHUS O METOJaX O3HAHMS, XapaKTEPHBIX JUIsl €CTECTBEHHBIX HayK
(3KCTIEpUMEHTAIIBHOM M TEOPETUYECKOM )

[IpenycmoTtpennas [Iporpammoil peanu3anusi MEKIPEIMETHBIX CBA3EH MMO3BOJIUT
00y4aroUIMMCs OCYILIECTBUTh HHTETPAIINIO UMEIOIIMXCS MPECTaBICHUHN B EIOCTHYIO KapTHHY
MUpa, a IPAKTHUECKUE 3aHATUS U TPOEKTHAs JEATEIbHOCTh COBEPIICHCTBOBATh YMEHUS U
HaBbIKH, HEOOXOAUMBIE JIJISl IPOBEACHUS UCCIIEIOBAHMS, CONIOCTABICHUS (PaKTOB, aHAIM3a
MOJIyYE€HHBIX Pe3y/bTaToOB, pabOTHI C MPUOOPAMH U PEAKTUBAMH.

Brnanenue 3HaHUSMH 0 XUMUYECKHX BEIIECTBaX MOTYT 00€CIIEYUTh IPAMOTHOE OTHOIIIEHHE
K MPUPOJIe U K COOCTBEHHOMY 37I0pOBbIO 0€3 HaHeceHus yiiepoba. [loaToMmy 3HaHHE BO3ZMOKHBIX
MOCJIEICTBUI BO3ACUCTBUS Pa3IMYHOTO POJia XUMUYECKUX COEAMHEHUN HA OPTaHU3M YeJloBeKa
CTaHOBUTCSA HEOOXOIUMBIM HE TOJBKO JJIsl Bpaueil, HO U JUIsl KaXKJIOTO YeIOBeKa.

3HaHu, NOJy4yaeMble B IKOJIE TI0O XMMHH, BO3MOKHO 1 HEOOXOIMMO IPaMOTHO NMPUMEHSTh
U B IOBCeIHEBHOM kn3HU. [lo3HaBas ocHOBOMOararoe 3aKOHbl XUMHUH, 00ydaronuecs
3HAKOMSITCS C COCTaBOM M CBOWCTBAMU Pa3JIMYHBIX XUMUYECKHUX BEIIECTB, KaK €CTECTBEHHBIM
00pa3oM MPUCYTCTBYIOIINE B YEIOBEYECKOM OpraHu3Me, TaK U MPU HE3aBUCUMOM BHELTHEM
BozsieiicTBuU. [1IKOJIBHUKH y3HAIOT, KAK UMEHHO 3TH BEIlIeCTBA BIUSIIOT HA IIPOLECCHI
KU3HEJEATeIbHOCTH OpraHu3Ma 1 Ha caMy *KH3Hb YeJIOBEKa - 4TO MOJIE3HO U B KaKHX
KOJIMYECTBAX, a YTO MOXET OKa3bIBaTh OTPUIIATEIILHOE BIIUSHUE.

[Iporpamma «Xumust B ObITY» 3HAKOMUT OOYHAIOUTUXCS ¢ KOMIUIEKCHBIMU MPOOJIeMaMu U
3a/lauaMiu, TpeOYIOIMMU CUHTE3a 3HaHUH 10 psAAY IpeaMeToB ((hu3nka, OMoJIOTHs, IKOJIOT U,
reorpadus, UCTOPHS).

DKOJIOTHYeCKHe 3a/laul: aHaJl3 U3MEHEHUH B OKpYKaIOLIeil cpeie U OpraHu3aius CBOEro
BIIUSIHUS HAa CUTYalUI0, (popMHpoBaHUE OEPEKHOTO OTHOLIECHUS K IPUPO/IE.
duznyeckue 3aauu: u3ydyeHue GU3NIECKUX CBOWCTB BEIIECTB, (PU3NUECKHE METO/IbI aHATTN3a
BEIIECTBA.

Hcrtopuyeckue 3a1au: UICTOPHUUECKUE CBEJCHHS O BIMSIHUHM XUMHH Ha )KH3Hb YeJIOBEKa.

buonoruueckue 3amaun: U3y4eHHe XUMHUECKOTO COCTaBa OOBEKTOB KUBOU MIPUPOIBI.

Nudopmaruka - nouck undopmanuu B UutepHere, coznanue u ohopMieHUe Mpe3eHTaIHH,
paboTa B TEKCTOBBIX M TaOJIMYHBIX pellaKTopax.

Conepxanue [TporpaMMbl 3HAKOMUT 00y4arOIUXCs ¢ XapaKTEPUCTUKOM BEIECTB,
OKpYXKaloIlUX Hac B ObITY: BOJa, IOBAPEHHAs COJIb, MUILEBAs CO/IA, C BEIIECTBAMH, U3 KOTOPBIX
ClleNaHBbl 10Cy/1a, CIIUYKH, KapaHalliy, Oymara, CTpOUTEIbHbIE MaTepHalibl, aBTOMOOMIIbHAS
TEXHHKA, IEKapCcTBa U T. TI.

[IpakTyeckue 3aHATHs CIIOCOOCTBYIOT (POPMUPOBAHUIO CHIEIIMATIBHBIX YMEHHH U HABBIKOB
paboThI C BeliecTBaMu U 000pPYJOBAHUEM.

IIpoexTHBIE pabOTHI, TEMATHKA KOTOPBIX IpUBOAUTCS B [Iporpamme, no3BoJsT chopMUpOBaTh
y 00Oy4arommxcst yMEHUEe CaMOCTOSATENbHO MPUoOpeTaTh U MPUMEHSTh 3HaHUS, a TAKXKe
Pa3BUBAIOT UX TBOPUYECKHE CITIOCOOHOCTH.



AxtyanbHocTb [Iporpammel 00ycioBiieHa TeM, YTO B Y4€OHOM IUIAHE T10 MPEIMETY «XUMHSDY
OTBeEJIEHO Bcero 2 yaca B Hejelro B 8 1 9 kinaccax u 1 yac B 10 m 11 kjmaccax, 4To Jaer
BO3MOKHOCTh C(QOPMHUPOBATH Y 00YHAIOUIMXCS TOJIBKO 0a30BbIe 3HAHUS 110 MpeaMeTy. B Toxe
Bpemst Bo3zpacT 15-17 et sBisieTcst BaXKHBIM U151 MPO(ECCHOHAIBHOTO CaMOOTIPEACICHNUS
oOyyaromuxcs. Bo3M0OXHO, 4TO MPOCHYBIIMKCS MHTEPEC K XUMUHU MOYKET BIUATH Ha BEIOOP
Oymyiei mpodeccum.

OrinuurtenbHbie 0ocodeHHocTH [Iporpammbi.

[IporpaMMa umeeT NpuKIaJHyIO HAPABICHHOCTD U CIIYKUT AJIsl yIOBIETBOPEHUS
WH/IMBHYAIbHOTO HHTEpeca 00y4JaromuXcs K U3YYeHHUIO ¥ PIMEHEHHUIO 3HAHUN 110 XUMUU B
nmoBceTHeBHOM sxmu3HU. B [Iporpamme craBuTCs 3a1ada HEOOXOJMMOCTH 00ECIICUNTh
XMUMHMUYECKYIO0 TPaMOTHOCTh B HallpaBJI€HUH COXPaHEHUsI 3[J0POBbs, KaK 3aj0ra yCIEeIHOCTH
YeJIOBeKa B KU3HH; JACTCS TIOHSATHE O JICKAPCTBEHHBIX BEIIECTBAX M MEXaHU3MAaX UX JEHCTBUS
Ha opranu3Mm uenoseka. Coneprxanue [Iporpammel onpesensercs ¢ y4eToM BO3pacTHBIX
0COOEHHOCTEHN 00YUarOIIMXCS U UX MHTEPECOB B 00JIACTH MMO3HAHUS MUPaA, K caMOMYy ceoe,
KU3HU B LIEJIOM, a TAKXKE C YU€TOM IICHX0JIOr0-Te1JarOrH4eCKNX 3aKOHOMEPHOCTEN 00yueHus u
(hopMHpOBaHUSI €CTECTBEHHOHAYYHBIX 3HAHUN U BUJOB [M03HABATENIbHOM esTenbHocTH. Ocoboe
BHUMaHUE yJensercs GOpMUPOBAHUIO IKOJIOTUYECKUX 3HAHUN 00yUYaroLIUXCs.

Heab u 3apaum IIporpammel

Hean: hbopmupoBanne y 00ydarmuxcs rTy00KOTO U yCTOWYUBOTO HHTEPECa K MUPY BEIIIECTB
Y XHMHYECKUX MPEBPAIICHUH, IPHOOPETCHHE HEOOXOJMMBIX MPAKTUICCKUX YMEHHI W HaBBIKOB
MIPOBEJICHUS IKCTICPUMEHTORB.

3anauu:
Ooyuarmue:
- pacmMpeHue Kpyrozopa o0y4aromuxcs;
- MOBBIIICHNE UX UHTEpeca K XMMHHU U pa3BUTHE BHYTPEHHE MOTHUBALIMN YUCHHUSI yepe3
(dbopMHpOBaHHE MTPEACTABICHHI O COCTaBE M CBOMCTBAX XMMHUECKHUX BEIIECTB U MaTEPHUAJIOB,
OKPYKAIOIIMX YeJIOBeKa B TIOBCETHEBHOM KU3HU U MEIULIUHE;
- pacimupeHue 1 yriryojieHue 3HaHui 00yJaronuxcs 0 poJid XMMUYECKUX JIEMEHTOB U MX
COEIMHEHUH B KU3HEEATEIIbHOCTH OPraHu3Ma, O BaKHEHIIINX XMMHUYECKUX MPEBPAIlCHUSX,
JIeKAIUX B OCHOBE METa00IM3Ma, O IPUMEHEHUU B MEIULIMHE HEKOTOPBIX HEOPTraHUYECKUX U
OpraHMYECKUX BEIECTB;
- pacuMpeHue u yriryoiieHue 3HaHui 00yJaronuxcs Mo OBJIaJAeHHUI0 OCHOBAMH METOJI0B
MO3HAHUS, XapaKTEPHBIX JIJIs1 €CTECTBEHHBIX HayK (Ha0I0/IeHUe, CpaBHEHUE, SKCIIEPUMEHT,
H3MEPCHHE);
- MOJrOTOBKA 00YYaIOIIUXCS, ODUEHTHUPOBAHHBIX HA XUMUYECKUH TPOUIb 00ydIeHUs, K
YCBOGHHUIO MaTepHalia MOBBIIIEHHOTO YPOBHS CIIOKHOCTH [0 XUMUHU.
Pa3BuBarwuue:
- popMUpOBaHUE CICIMATBHBIX YMEHHUI 1 HABBIKOB PA0OTHI C XUMUYECKUMH BEILIECTBAMU U
MaTepuagaMu B ObITY U HCIOJIb30BaHUS MOJTYYCHHBIX 3HAHUM HA TPAKTHKE;
- pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEN U YMEHHI yJallluXcs CaMOCTOATEIbHO PHOOpETaTh U
MIPUMEHSTH 3HAHUSI Ha TTPAKTHKE.
BocnurarejabHblie:
- BOCIIMTAHUE IKOJOTUYECKON TPAMOTHOCTH U XUMHUUYECKOH KYJIbTYPHI IPH 0OpaIleHUH C
BEI[ECTBAMHU;
- BOCIIMTAaHUE SMOIMOHATIHHO- IIEHHOCTHOTO OTHOIICHHS K OKPYXKAIOLIEMY MUDY;
- OpHEHTAIMs Ha BRIOOP XUMHUKO-OHOJIOTHYECKOTO TTPO(HIIs.

[Iporpamma aktyanbHa g oOyqatontuxcs 9, 10, 11 xkmaccos (15-17 ner).
®opMBbI OPraHu3aluM Y4eOHOr0 3aHATHS:

- IEKIIMOHHO-CEMHUHAPCKOE 3aHSTHUE;

- IPAKTHYECKOE 3aHATHE;



- Oecena;
- KoH(epeHIus,
- urpa.

®opmMbl OPpraHu3aluy 00pa3oBaTeJIbHOIO NpoLecca: IPYIIOBas, UHAWBUTyaIbHasl.
Conepxanue [Iporpammsl npeamnoaraeT pa3HooOpa3Hble BUIBI JESITEIHOCTH 00yJarOIUXCS:
Oecebl, TUCKYCCHH, TPAKTUYECKHUE U JTAO0PaTOPHBIE pabOThI, CAMOCTOSTEIBHBIEC TPOSKTHHIE
paboTHI C UCTIOIB30BAHUEM PA3TMYHBIX UCTOYHUKOB HH(POPMAITHIH.
I'pynnoeaa (6ecena »BpUCTUYECKAs, 3aIIUTA IPOCKTOB, JTAOOPATOPHOE 3aHATHE, JICKIHU,
OJIMMITNAJA, OTKPHITOE 3aHATUE, IPAKTUYECKOE 3aHATHE, IIPE3CHTALIHS, CEMUHAD).
Huoueuoyanvnas (HaboeHIE, OTPAOOTKA HABBIKOB PEIICHUS MPAKTUYECKUX 3a/1a4).
JlekunoHHO-ceMUHapcKast (hopMma MPOBEIACHUS yIeOHBIX 3aHATUH TTO3BOJIET PACIIUPUTH
YIIIyOUTh 3HaHUSI O XUMHUYECKUX BEIIECTBAX, IPUMEHSEMBIX B OBITY, CTPOUTENHCTBE, METUIINHE
u T.71. CeMUHaphI CIOCOOCTBYIOT MOBBIIIEHUIO YPOBHS CAMOCTOATEILHOCTH 00y4YaOIIUXCS B
YCBOEHMH MaTepuaja U Mpu padoTe ¢ TOMOTHUTEIbHBIMA HCTOYHUKAMU UH(POPMAIUH.
[IpakTrueckue 3aHATHS CIOCOOCTBYIOT (POPMUPOBAHUIO CHEIIMATIBHBIX YMEHUN 1 HABBIKOB
paboThl ¢ XMUMHUYECKUMU BellecTBaMu U o0opynoBanueM. Co3qaHue MPOEKTHBIX padoT 1o
OT/IeNbHBIM TeMaM [IporpamMmbl O3BOJISIOT Pa3BUTh TBOPUYECKUE CIIOCOOHOCTH, CHOPMUPOBATH
y 00y4aronxcsi yMEHHs CaMOCTOSATEIbHO TPUOOPETATh 3HAHMUSL.
WuTerpanusi: mporpamma yriyosaseT 3HaHUS TI0 OMOJIOTHH, XUMUU, 3KOJIOT U, MEUIINHBI,
ncuxosorui. ITorom ycBoeHHs MporpaMMBbl SIBJISIETCS 3alllUTa IPOEKTa.
Pesxxum 3anaTuii: 1 gyac B Heneno
OO011ee KOJIUYECTBO YUeOHBIX YaCOB, 3aNJIAHUPOBAHHBIX HA NMepUO] 00y4enus: 35 4acos.

IInanupyemble pe3y/jbTaThl OCBOEHHS.

Oo0pa3oBareibHbIE Pe3yJIbTAThI:
[Tocne 3aBepienus ooydenus no [Iporpamme oOyuaromuecs OyayT 3HATh:

- COCTaB, CBOMCTBA, 00JIaCTH MpUMEHEHUs Hanbosiee pacnpoCTpaHEHHBIX BEIIECTB M MaTepHaJIOB
1 YMETh IPUMEHSTH UX 110 Ha3HAYCHUIO, COOTIOas IpaBuia 0€30MMacHOr0 0OpaleHus: ¢ HUMU;

- pOJIb XUMHUUYECKUX IEMEHTOB U UX COCTMHEHUI B )KU3HEEATEIIbHOCTH OpraHu3Ma;

- BKHEHIINEe XMMUYECKHE MTPEBPAILEHHs, JISKAIllUe B OCHOBE METa00JIN3Ma;

- HEKOTOpbIE HEOPraHUYECKHE U OPraHUYECKUE BEIIEeCTBA, IPUMEHSIEMbIE B METUIIIHE.
[Tocne 3aBeprienust 06ydenus no [Iporpamme obyqaromuecs OyayT yMeThb:

- COCTaBJISITh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOT€HHBIX AJIEMEHTOB B MPUPOJIE,
000CHOBBIBATh POJIb KAKJIOTO B COXPAHEHUHU MTPUPOJHOTO PABHOBECHS, aHATU3UPOBATH TPUUNHBI
Y TIOCIIEICTBHSI €70 HapYIICHHUS,

- MPOBOJUTH XUMUYECKHI SKCIIEPUMEHT 10 OOHAPY>KEHUIO KATHOHOB U aHHOHOB B PaCTBOPAX;
-co0r01aTh MpaBmiia 6€30MaCHOCTH MIPH OOPAIICHUHU C JIEKApPCTBEHHBIMH BELIECTBAMU U
cpeacTBaMu OBITOBON XUMUU;

-COCTaBJISITh OTYET O MPOJICTTAHHOM SKCIIEPUMEHTE;

-IIPUMEHSATH BEIIECTBA [0 HA3HAUCHUIO;

-pemiath 3a/1a4¥ pa3IUYHON CTETICHU CI0KHOCTHU: KaK TUIIOBBIE, TAaK U KOMILIEKCHBIE; -
pa3BHUBaTh COOCTBEHHYIO MHUIIMATHBY M MO3HABATENbHYIO aKTUBHOCTh MIPU PEIICHUH Pa3TUIHBIX
BOIPOCOB U MPOOJIEM B XUMHH.
JIuunocmmnute pesynomamol:

* chopMHPOBAHHOCTH MO3HABATENLHBIX HHTEPECOB, UHTENIEKTYalIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH yJanuxcs;

* CaMOCTOATEIHLHOCTh B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUMN; ® MOTUBALIUS
00pa30BaTeNbHON IeATEIHHOCTH MIKOJIHHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO
MOAX0/1a;

Memanpeomemmuwie pezynvmameoi.

Perynsarusnsie YV /I:

0 CaMOCTOATENHHO (GOPMYIHUPOBATH TEMY U LIETH YPOKa;



O COCTaBJIATH IUIAH PEIICHUs] YIeOHOH MPOOIeMbl COBMECTHO C YUUTEINEM;

0 paboTaTh 1O IJIaHy, CBEPSIst CBOM JICHCTBHUS C LIEIbI0, KOPPEKTHPOBATH CBOIO JESITEIHHOCTD;
0 B JIMAJIOT€ C YYUTEJIEM BhIpaOaTHIBATh KPUTEPUHU OLIEHKH U ONPEIEIIATh CTENEHb YCIICIIHOCTH
CBOEH paboThI U pabOTHI APYTUX B COOTBETCTBUU C STUMH KPUTEPHIMH.

Ilo3uaBarensabie YY I

0 TiepepadarTbIBaTh U IPeoOpa30BhIBATh HHPOPMALIUIO U3 OJHON (GOPMEI B IPYTYIO (COCTaBIATH
UTaH, TAOIUILy, CXEMY);

0 TIOJIB30BATHCS CIOBAPSMHU, CIIPABOYHUKAMH;

0 OCYILECTBIIATH aHAJIN3 M CUHTE3;

0 yCTaHaBIIMBATh MPHYNHHO-CIICACTBEHHBIC CBSI3H;

O CTPOHTD PACCYKICHUS;

Kommynukatusubie VY /I:

0 BBICKa3bIBaTh M 000CHOBBIBATH CBOIO TOUKY 3PEHUS;

O CIIYIIATh M CIBIIATh IPYTUX, TBITATHCS MPUHUMATD WHYIO TOUKY 3pEHHS, OBITh TOTOBBIM
KOPPEKTHPOBATH CBOKO TOUKY 3pEHHS,;

0 JIOKJIQ/IBIBATh O pe3yibTaTaX CBOETO UCCIIEOBAHMS, yIaCTBOBATh B IUCKYCCHHU, KPATKO H
TOYHO OTBEYATh HA BOMIPOCHI, HCIIOJIB30BATh CIIPABOYHYIO JINTEPATYPY U IPYTHE UCTOUHUKA
uHpopmanuy;

0 JIOTOBApHUBATHLCS M MIPUXOIUTH K O0IIEMY PEIICHHIO B COBMECTHOU JICATEIIEHOCTH;

0 33J1aBaTh BOTIPOCHI.

JI71s1 MOHUTOpPHHTA PE3yIbTAaTUBHOCTH 00pa3oBaTenbHOTO Tportiecca 1o [Iporpamme «Xumus B
OBITY» MCITOJB3YIOTCS CIICAYIONINE BUIBI KOHTPOJIS:

* IPEIBAPUTEILHBIA KOHTPOJIb (IIPOBEpKa 3HAHUH yJaluXcsl Ha Ha9aJIbHOM dTare OCBOCHUS
[Tporpammebl) - BXOJAHOE TECTUPOBAHUE;

* TEKYIIH KOHTPOJIb (B TEYEHUE BCETO CpoKa peanuzaruu [Iporpammer);

* UTOTOBBII KOHTPOJIb (3aKIIIOYUTEIbHAS TPOBEPKA 3HAHUH, YMEHHH, HABBIKOB TI0 UTOTaM
peanu3anuu [Iporpammer).

YyeOHblil (TeMATHYECKHM) IJIAH

No HasBanue pazaena KosmmuecTBo Teopus [IpakTuka
4acoB
BBogusie 3aHATHS 2 1 1
1. Hcropus 2 1 1
B3aMMOOTHOIIEHUI YeloBeKa
Y IPUPOJIBI
2. CBoiicTBa BELIECTB 2 1 1
3. [Touemy 1 KaKk MPOTEKAIOT 2 1 1
XMUMHUYECKUE PEAKIINH
4, Bona 2 1 1
5. YucTele BEIeCTBAa U CMECU B | 2 1 1

JKHM3HH 4YCJIOBCKA

HOBapeHHaH COJIb U caxap

XUMUS DUIIA

Conuku

bymara

10. | XuMus ¥ CTPOUTEIHCTBO

11. XUMHA 1 MeOUIIAHA

12. | XuMus u TpaHCIIOPT

NN N[N N[N NN
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13. XUMHA U YUCTOTA B JOME




14. | Xumus u 2 1 1
KOCMETHYECKHE
cpejcTBa
15. | Xumus ¥ mianera 3eMis 2 1 1
16. | HayuHo-uccnenoBarenbckas | 3 1 2
MPOEKTHAs
JEATETHHOCTD.
Coaep:xanue mporpaMmsl.
BBenenue

O6uue npaBuiia paboTel B XuMudeckoi gabopatopuu. TexHuka 0e30macHOCTH IIpH paboTe B
XUMHUECKOH abopaTopun. Oka3zaHue NepBOil MOMOIIM PU HECUACTHBIX ciydasx. [IpaBuna
paboTHI ¢ KUCIOTaMHu, 1IeJ04YaMHt, JETYy4nMHU BelecTBamMu. HarpeBarenbHblie mpuOOpsl U
npaBuia paboThl C HUMHM. XHUMHUYECKasl Iocy/ia 00IIero Ha3HauYeHusl.

Ponp xuMuM B J)KH3HU YesloBeKa U Pa3BUTHH yesnoBedyecTBa. O030p BaXXKHEHIINX KJIacCOB
COEJIMHEHUH, HCIOJIb3YEMbIX YEITOBEKOM. XHUMUS ~-TBOPEHUE MPUPObI U PYK UeloBeKa. XUMHU
BOKPYT Hac. XMMHYECKHE BEUIECTBA B IOBCETHEBHOW KU3HH YEIOBEKA.

Ilpakmuxka:

[Ipuemsl oOpailieHus ¢ HarpeBaTeIbHBIMH IPHUOOPaMu (CIMPTOBKA, IIINTKA, BOIAHAsA OaHs) U
XUMUYECKOHN TTOCYI0H 00IIero Ha3HauYeHuUs.

Tema 1. UcTopusi B3aMMOOTHOLLIEHH YeJI0BEKA M IPUPO/BI.

Hcrounuku sHeprum (ncueprnaemMbie U Hercuepnaemeie). HeooxoaumocTs 6epexHOTO
OTHOILIEHHUS K OKpYKarolien cpeae. YenoBek U Mpupo/ia B JAIEKOM MPOIUIOM: TPUCBANBAIOLIEE
X034iCcTBO. J[peBHue nroau. BivsiHrue NpupoIHbIX YCIOBUN HA PACCETICHUE U 3aHITUS IPEBHUX
JIIONEN.

OcHOBHBIE 3aHATHS IPEBHUX JIFOCH: cCOOMpaTenbCTBO M oxoTa. [IprucBanBarolee X035 HCTBO.
JlokasbHBINM XapakTep BIUSHUS IEATEIbHOCTH APEBHUX coOMpareneil 1 OXOTHUKOB Ha MPUPOY.
[Iepexon yenmoBeka K MpoU3BOAAIIEMY X035UCTBY. [IponsBoasiiee xo34iicTBo. Bo3HUKHOBEHME
3eMIle/IeNus U CKOTOBOACTBA. Bo3aeiicTBUe Ha IPUPOLY APEBHUX 3€MIIEIEIBIIEB U CKOTOBOJIOB.
Cruxuiinoe npupoaonoas30Banue. OnycTeiHUBaHuE. [ MOeIh ITUBUIN3AIINA.

Ot konecHuupl 10 camoJtiera. Mi3MeHeHue xapakrepa npupoA0oab30BaHUs B IPOLECCE
pa3BUTHUS YEJIOBEUYECKOTO 00OIIeCTBa

UYenosek u npupoaa B HacTosAmeM. [IpsMoe u KOCBEHHOE BO3/IEHCTBUE XO3SMCTBEHHOM
NesITeNIbHOCTH YelIoBeKa Ha pupoy. HeoOxoammocTh GepexxHOTo OTHOLIEHHS K OKPY KaIoIeit
cpene. ANbTEpHATUBHBIE UCTOUYHUKH 3HEpruu. [[punmBHbIE 3MEKTPOCTAHIIMH. DHEPrUsl BETpa.
['eorepmanbHas sHeprus. buosnepreTuka.

IIpaxmuueckue 3a0anus

[IpeBpanienue pa3HbIX BUIOB SHEPTUH JIPYT B ApyTa.

Harpeaem mo-paznomy (mepeaaya TeII0OBOM SHEPTUU U3TyYeHUEM, TETIOPOBOIHOCTHIO,
KOHBEKITHEH).

Tema 2. CBolicTBa BemecTs.

Xumuueckue U puzndeckrue CBoicTBa BelecTB. YucTole BeecTBa U cMecH. OCHOBHBIE IPUEMBI
C TBEPABIMH, >KUJKUMH U Ta3000pa3HbIMU BeliecTBaMu. JIabopaTopHble criocoObl NOTY4EHUS
HeopraHu4deckux BemecTs. [Iponecc pacTBopenus BemecTs. PacTBOpEI U UX IPUTOTOBIIEHUE.
Ipaxmuueckue 3a0anus

[Tomy4yeHune yriekuciioro rasa, KUcioposa B 1a00paTOpHH.

[Tonmy4yenue cynbdara Mmeau U3 Meau , cepedpa U3 HUTpaTta cepedpa u T.1

Tema 3. Ilouemy u KaK NPOTEKAIT XHMHYECKHE PEaKIHH.

MHoroo6pasue u 3aKOHOMEPHOCTH NMPOTEKaHUs XUMHUYECKHX peakiuil. Knaccudukarus
XMUMHMUYECKUX pPEeaKIUi. 3aKOHOMEPHOCTH NIPOTEKAHNS XMMHUECKUX peakluii. BHeniHue




IIPU3HAKU IPOTEKAHUSI XUMUUECKUX peaklnidl. XMMUYECKHE YPaBHEHUA. 3aKOH COXpPaHEHHUS
Macchl BEIECTBA. XUMHUUECKUE PEAKIIMH B KUBBIX OpPraHU3Max.

Ipakmuyeckue 3a0anus

CocraBiieHHe ypaBHEHUI peakLUi 110 LENOYKE PEBPALECHUI.

OnbIThI «3Mes U3 caxapHOM MyApbD», «B3anumoielicTBUE METAIIIIOB € COJITHOW KUCIIOTOW», «3Mes
U3 TJIIOKOHATA KaJlbLUs»

[IpoBeneHnEe KaUECTBEHHBIX PEAKIUH.

Tema 4. Bopna.

Boxa B macmtabe mmanersl. Kpyrosopot Boasl. [lpupoanas Bosa u €€ mpecHoit BoAbI Ha
rtanete. [IpecHas Boga u ee 3amachl. DKOJIOTHYECKHE MTPOOIeMBbl YHCTON BOIbL. Bona B
opranusMe uenoBeka. Bojga B MeaunmHe U papMakosiorui. AHOMaUU (U3NIECKUX CBOMCTB.
PactBopstomas cioco6HocTh Boibl. [IpoOaembl TUTHEBOM BOIBI.

Ilpakmuxka:

AHanu3 BoJibl U3 IPUPOJHBIX HCTOYHUKOB.

PacTtBopsromniee neiicTBue BOIBbI.

OuncTKa BOJIBI.

Omnpenenenne xKeCTKOCTH BOJBI U €€ YCTpaHEHHUE.

MHoro 71 BoIbI B OBOIIAx U (ppykTax?

Tema 5. Uncrble BemecTBa U CMeCH B KM3HH YeJIOBeKa

Yucteie BemectBa JuctummupoBannas Bojaa, Kucnopoa. Cepebpo, Bogopon, Ceunern u nip.
Hctunnbie pactBopel. Cmecu Mopckas Boaa. ['panut. Ctans. PacTBop xinopuaa HaTpust 1Jist
nabekui. YyryH. Boznyx. basanst. CTekio. OMynbcus «Maciao B Boje». Pa3HOBUAHOCTH
cMeceil, 00J1acTH UX MCTOIb30BaHMs B IOBCEHEBHON KHU3HU UeioBeka. [ oMoreHHble u
rereporeHHblie cMecu. Cmecu B papmakonoruu. [Ipumeps! KuAKUX, TBEPAbIX U ra3000pa3HbIX
cMmeceit. OHOpPOAHBIC U HEOJHOPOIHBIE cMecH B ObTy. CBOMCTBa cMecei. Paznenenne cmeceii.
Brinenenue BemiecTB u3 HEOHOPOIHOM CMECH, 00pa30BaHHOM PACTBOPUMBIMH H
HEpPacTBOPUMBIMU B BOJI€ BemlecTBamu. OTcTanBanue: BolieneHue BenecTB U3 HEOJHOPOJHOU
cMecH, 00pa3oBaHHOW HEPACTBOPUMBIMH B BOJIC BEIIECTBAMH C PA3IMYHOM MJIOTHOCTHIO. B
NeNUTENbHOU BOpOHKE. J\uCTHsAus, BelllapuBaHue, HeHTpudyrupoBanue, xpomarorpadus,
KpUCTAJIIIN3alus U BO3roHKa. [leperonka uimm AucTmiisnus - cnoco0 pa3aeneHus, OCHOBaHHbII
Ha pa3ju4yuy B TEMIIEpaTypax KUIEHUs ApYr B APYre KOMIOHEHTOB.

[Ipuem pazneneHuss OJHOPOIHBIX CMECEU IMyTEM UCIAPEHUs JETYUNX KUJIKOCTEH ¢
MocJeaAyoel KoHIeHcauuen ux napos. [IpumMep: nosryueHne JuCTUINIMPOBAHHON BOBI.
Pemenue 3a1ay Ha HaX0XAEHUE MACCOBOM U 0OBEMHOM J0JIM KOMIIOHEHTa CMECH.

Ilpakxmuka

N3roTtoBnenue npocredmux GuUiabTPOB U3 NOIPYIHBIX CpeACTB. Pa3ienenne HeoTHOPOAHBIX
cMecei.

OuncTka METHOTO KyIIOpoca OT HEPACTBOPUMBIX U PACTBOPUMBIX IPUMECEH.

Tema 6. [loBapenHasi coJib U caxap

Ponp moBapeHHo# conu B 0OMEHE BEIIECTB YeloBeKa U KUBOTHBIX. CoseBoi OanaHC B
opraHusme uenoBeka. [I[puMeHenne xnopuaa HaTpus B X034MCTBEHHOM JIEATEIbHOCTH YEJIOBEKA.
Korna counb - 1. 3noynorpebienue conbto. Mcnons3oBanue xjopuaa HaTpUsi B XUMUYECKOH
IIPOMBIIIIIEHHOCTH. Mcnionp30BaHue XJI0pyU1a HaTpUs B nulle, MeaunuHe. [Iponssoactso
noBapeHHOH cosu. Caxap u ero cBoiicta. [losie3Hsle u BpeaHble yepThl caxapa. HeoObruHoe
IIPUMEHEHHE caxapa.

Ilpaxmuxa.

CBolicTBa pacTBOPOB MOBAPEHHOW COJN

I'opur nu caxap?

Tema 7. XuMus numm

N3 yero cocrout numa. XuMUYECKHI cOCTaB IPOAYKTOB NUTaHU. OCHOBHBIE KOMIIOHEHTHI
MUILIN: )KUAPBI, OCJIKH, YIIIEBO/IbI, BUTAMHHBI, COJT. XUMHUSI IPOAYKTOB PACTUTEILHOTO U
KUBOTHOTO POUCXOXKAeHUS. PU3NOIOTrHs MuIeBapeHus. [IpoaykTel OBICTPOro MPUTrOTOBICHUS



1 0cOOEHHOCTH WX Mpou3BoAcTBa. [Iporiecchl, mporcxo e npu Bapke, TYHICHUN U KapeHUU
nuimy. Kak crienats ey He TOJIBKO BKYCHOM, HO U 1mojie3H0#? Jl06aBKU B MPOTYKTHl MTUTAHUS.
XUMHUYECKUE PEaKIIMU BHYTPU Hac. XUMHUYECKUE MPOLIECCHI, IPOUCXOAALIUE IPU XPAaHEHUH U
nepepaboTKe CebCKOX03IUCTBEHHOTO ChIPhs. KOHCEpBAaHTHI M aHTHOKUCIIUTEINHN, UX POJIb.
CriocoObl XUMHUYECKOTO aHAJIN3a COCTaBa BEIIECTB B MpoayKTax nutanus. Comeprkanue
BUTaMHUHOB U MUHEPAJIbHBIX BEUIECTB B MUILEBLIX IPOIYKTAX.

Ilpakmuka

Onpenenenne kayectBa Mena. [IpoBepka Mena Ha HaTM4KMeE KpaxMaia, Mejla, caxaposbl.
Onpenenenne ButamuHoB A, C, E B pacTutenbHOM Macie.

Onpenenenrne HUTPATOB B POAYKTaX.

AHanu3 npoxJaaJuTeabHbIX HATUTKOB.

Omnpenenenre coiepkanus KUPOB B CEMEHaX PaCTEHUH.

KauecTBeHHbIE peakIKi Ha IPUCYTCTBHUE YTIIEBOIOB.

XHUMHUYECKHUE OTBITHI C )KEBATEIbHON PE3UHKOM.

Omnpenenenne conepkanrs MOBApPEHHOM COJM B MPOAYKTaxX MUTAaHUA (MacIo, ChIPbI, COJIEHbIE
TBOPOYKHBIE U3JIEIIHS).

Tema 8. Cinuxku

[Mupodopsl. Uctopus uzodperenns cnuuek. Cnuuku [lancens u Yokepa. Cninuku Copua.
Crnnuku Upunu. llIBenckue cnmuku Jlynacrpema. Kpacublit u 6embiit pocop. OKHUCIUTENBHO -
BOCCTaHOBUTEJIbHBIE IIPOIIECCHI, MPOTEKAIOIINE MTPH 3aKUTAaHUK CTUYKHA. OCHOBHBIE BUJIbI
COBPEMEHHBIX ciueK. [lepeBsiHHbIE(U3TOTOBIEHHBIE U3 MATKUX MTOPO/I IEPEBA - OCUHBI, JIUIIBI,
TOIOJIS, aMEPUKAHCKOMN O€JI0i COCHBI U T. 1.), KAPTOHHBIE U BOCKOBbIE (TMTapaduHOBBIE -
M3TOTOBJICHHBIC U3 XJIOMYaTOOYMaXKHOTO KI'yTa, IpOMUTaHHOTO mapadunom). [lo metoxy
3aKUTaHUs - TEPOUHBIE (3AKUTAIOLIMECS IIPU TPEHNUHU O CHELHUAIBHYIO TOBEPXHOCTD - TEPKY) U
O0ecTépoUHbIC (3AKHUTAIOIIUECS MPU TPESHUH O JTHO0YI0 TOBEPXHOCTH ).

Cnuyeunoe npon3BoacTBO B Poccun. CTpoeHue, COCTaB U U3rOTOBJIEHUE CITHYEK.
Cnenuanbhble cinyky. LIITOpMOBBIE (OXOTHUYBH) - TOPAIIME HA BETPY, B CBIPOCTH U MO
noxnaém. Tepmuyeckue - pa3BUBaIOLIME IPU TOPEHUH 00Jiee BEICOKYIO TEMIIEpaTypy U Jaroliue
IIPU CTOPAHUM IOJIOBKH OOJblIee KOJIMUECTBO Terta. CUTHaNbHbIE - JAIOLUE IPU TOPEHUU
1BeTHoe iams. Pororpaduyeckre - Jarliue MTHOBEHHYIO SPKYIO BCIIBIIIKY, HCIIOIb3YEMYIO
npu ororpagupoanuu. CurapHsle - CIMYKHM YBEJIMUYEHHOIO pa3Mepa [yl 6osiee
IIPOJOJKUTEIBLHOIO TOPEHHS IIPU pacKypuBaHUM curapsl. TpyOodHble- CIMYKH YBEIMUYEHHOTO
pasmepa ai1s 0oJiee MPOoJOKUTENILHOIO TOPEHUS NIPU PACKYPUBAHUU KYPUTEIBHON TPYOKH.
KamuHHbIE - OU€Hb JUIMHHBIE CIIMYKH, YTOOBI 32)KUraTh KaMUHbI. ['a30BbIe - MEHbIIEH UINHBI,
4YeM KaMUHHbIE, YTOOBI 32)KUTaTh I'a30Bble TOpeiky. [lekopaTuBHbIe (II0AapOYHBIE,
KOJUICKIIUOHHBIE) - OIpaHUYEHHbIE BBIITYCKH KOPOOKOB (MHOTAa HA0OpaMu, yJI0KEHHBIMH B
JIEKOPAaTUBHYIO KOPOOKY).

Ipaxmuxka

W3yueHue CBONCTB pa3UYHbIX BUIOB CIIMYEK.

Tema 9. Bymara

OT nepramMeHTa U IIEIKOBBIX KHUT 10 HamuXx AHel. [lemmonosa. Cesa3yromue: KaoauH,
KapOOHAT KalblMs, MUIMEHTHL. XJIOMUaToOyMaXkHble TKaHU. Buapl Oymaru u ux npakTH4ecKoe
UCHOJb30BaHue. TexHoIorus npou3BoacTBa Oymaru. CTpykTypa Oymaru moji MUKpPOCKOIIOM BO
(b1yopeclieHTHOM CBEUCHHH.

[TomyhabpukaTsl A1 NPOU3BOJCTBA OymMaru: ApeBecHas Macca WM 1eJUTI0103a; LEJUTI0I03a
OJTHOJIETHUX PacTeHHH (COIOMBI, TPOCTHHIIBI, KOHOIUIM, pUca U APYTHX); MOJIYLEIUII0N03a;
MakyJarypa; TpAlnu4Has nojymacca; s ClelualbHbIX BUIOB Oymaru: acoect, mepeTh U
Jpyryue TEKCTHUIIbHBIE BOJIOKHA.

ITpoun3BoacTBO Oymaru: NpuroToBiIeHUE OyMaKHONH Macchl (Pa3MoJl U CMEIIEHHE KOMIIOHEHTOB,
MpOKJIeiKa, HallOJIHEHHE U OKpacka OyMa)kHOM Macchl); BeIpaboTKa OyMa)kHOM Macchl Ha
Oymaro/ienaTesibHOM MarrHe (pa3daBieHne BOIOW U OYMCTKA MacChl OT 3arps3HEHUi, OTIINB,



IIPECCOBAHUE U CYILIKa, a TAKXKE IIEPBUYHAS OTJIENIKA); OKOHYATEIbHASI OTAEIKA, COPTUPOBKA U
yIaKOBKa.

IIpakmuxka.

W3yueHne CBOMCTB pa3inuyHbIX BUAOB OyMarm.

Tema 10. Xumusi 4 CTPOUTEILCTBO

CrpouTtensnbie pactBopbl. M3BecTs. Men. Ilecok. beron. [lement. Uctopus crexna. Kupnuun.
dapdop u dasHe. J[peBecrHa - YHUKAIBHBIN CTPOUTENBHBINA MaTeprat. JIakoOKpaco4HbIC
Marepuaibl. CBoMCTBa 0 (]bI, MACISHBIX KPAacoK, IMasiel, pactBoputeinei. [lonstue 006
9KOJIOTMYECKU YUCThIX MaTepuanax. Kepamuueckas nena. 3ugaput. Kampimut. CosloMHUT.
I'pyrobnoku. CHIIMKATBI METAJUIOB M BSKYIIME MaTepraibl. Koppo3ust cTpouTenbHBIX
Marepuaios. [lonuMepsl B CTpOUTENBCTBE.

XHUMHUYECKUE CBOMCTBA CTPOUTEIBHBIX MAaTEPUATIOB

XHUMHUYECKasi CTOMKOCTB - 3TO CBOMCTBO IOKA3bIBAET, HACKOJIBKO MaTepual yCTOMYMB K
BO3JIEHUCTBUIO IPYTUX BEUIECTB: KUCIIOT, IIEIOYEH, COJIEH U Ta30B.

Koppo3noHnHast ycTOMYMBOCTH - CBOMCTBO MaTepHralia MPOTUBOCTOSTh BO3AECHCTBUSAM
OKpYy»Karolle cpepl. Yaile BCero 370 OTHOCUTCA K CHOCOOHOCTH HE MPOIyCKaTh BIIAry.
PacTtBOpUMOCTB - CBOMCTBO, IPU KOTOPOM MaTepHuall UMeeT ClIOCOOHOCTh PacTBOPATHCS B
Pa3INYHBIX KUJIKOCTSX.

Anresus - CBONCTBO, KOTOPOE XapaKTEPU3yeT CIOCOOHOCTh COETUHATRCS C IPYTUMHU
MarepuaiamMyu ¥ IOBEPXHOCTIMHU.

Kpucrannuzanus - XxapakTepUCTHKa, IPU KOTOPOI MaTepras MOKET B COCTOSIHUY Tapa,
pacTBopa WK paciiaBa 00pa3oBbIBaTh KPUCTAILIBI.

Bunel 3arpsi3Henuit (mbuieBble, pagualliOHHbIe, OMOJIOrMYeCKUe, IIIyMOBbBIE), 3HAUEHHE )KUBBIX
OpPraHM3MOB B JIOMax U KBapTUpax.

Ilpakxmuka

OnpeneneHre OTHOCUTENIBHON 3albJIEHHOCTH BO3AyXa B MOMEIICHUY.

Penrenue 3aa4 ¢ H5KOJIOrHYECKUM COAEPIKAHUEM.

Tema 11. XumMus 1 MeAUIIMHA

[lepBrie maru xumuu B Meaunune. [lonsatre o papMakoIoruu, UaTPOXUMHUH, XUMHOTEPAIIHH.
[Taparnenbc - 0CHOBONOJIOKHUK MeIuIMHCKoW xumun. Knapnuii ["asen - papmaxosor. I1. Dpaux
- OCHOBOIIOJIOKHUK Xumuotepanuu. [Ipodeccun: xumuk, OMOXUMHUK, papManeBT, JJabOpaHT.
JlexkapcTBeHHbIe BemecTBa. Kimaccudukanuu nekapcTBEHHBIX BEIIECTB: (hapMaKoJIoruyecKas,
xumudeckas. CoIpb€ Ui MOJTYyYEHUSI HEOPTAHUYECKUX, OPTaHUYECKUX JIEKAPCTBEHHBIX BEILIECTB.
@DopMBbI JIEKapCTBEHHBIX MIPEnapaToB: Ta0JIEeTKU, Apaxe, CBEYHU, SMYJIbCUH, CYCIIEH3UH, HACTOUKH
u Jp.

Ipaxmuxka

O3zHakomiieHue ¢ (hopMaMu JeKapCTBEHHBIX MPENapaTos.

3HAaKOMCTBO C 00pa3iiaMu JIEKapCTBEHHBIX CPEJCTB U OIBITHI C HUMHU.

DKCKypcHsl B MEJITYHKT.

Camvie npocmote u3 nekapcme

[lepmanranar kanus. Ucropust oTkpbiTusi. ®usnyeckue cpoiictBa. OKUCINUTEIbHBIE CBOMCTBA.
[IpuMeHeHMe pacTBOPOB MEpMaHIaHaTa Kajaus B ObITY, B MeauiuHe. [IpaBuiia xpanenus. Mepsl
NIEPBOM MMOMOIIM MPU OTPaBJICHUN KOHLIECHTPUPOBAHHBIM PACTBOPOM IIE€pMaHIaHaTa Kajusl.
IIepoxcun Bogopona, ucropus oTkpbitus. Ileprugpons. Gusndyeckue, XUMUYECKUE CBOWCTBA.
IIpuMeHeHre B MEAULIMHE: KPOBOOCTAHABIIUBAIOIIIECE U

ne3uHpuuupyromee cpeacTBo. Moa: ucropust OTKpBITHS, CTPOCHUE, PU3MUECKUE U XUMUYECKUE
CBOJICTBa, IPUMEHEHNE.

BopHas kuciora, G0pHBIN CIUPT, AaHTUCENTHYECKAst aKTUBHOCTb. DU3HOIOTHYECKUN PacTBOP.
JIsmuc. Hamatsipuslid cnmpt. 'ekcarunpar xinopuaa kaneius. ['entarugpat cynbgara

LMHKAa.

AKTUBUPOBAHHBIN yTOJIb.

IIpakmuka



[IpurorosiieHne pacTBOpa XJIOPUAA KAJIBLUA C 3aJaHHOM MaCCOBOM JIOJICH.

«Kunxnit xameneon». Pasioxenne nepokcuia Bogopoaa.. PacteopeHue nojaa B BOJE, B CIIUPTE.
PacnioznaBanue noaunoB. OdeclBeunBaHUE pacTBOPA IEPMAHraHaTa Kajlusl aKTUBUPOBAHHBIM
YTIEM.

Hooseumuie sewecmea

Sner. Knaccuukamus sioBUTHIX BEIIECTB. YTApHbIH ra3: mpu3Haku otTpaBieHus. Oka3zaHue
niepBoi momoiu. Ptyrs. TokcuunocTs mapoB prytu. Cojid pTyTH: KOJIOMENb, CyJIeMa,
npuMeHeHue B Meauuuae. Mpimbsk. Ceunen. CoennHenus: xpoma. TOKCUUHOCTh OPraHU4EeCKUX
pactBopuTteneil. [IpaBuna xpanenust s;10B B ObITY. Mepbl I1epBOi MOMOLIH NPU OTPABJICHUH.

Temamuueckas eukmopuna «Xumus u MeouyuHay».

Meouyunckue mamepuansl

Heoprannueckue MenuimHcKue Matepransl. Metaimisl. YTiepoaHble MaTeprualibl. MeXaHU3Mbl
B3aUMO/ICHCTBUS MEIULIMHCKUX MaT€PHAJIOB C OMOJIOTMYECKUMU CUCTEMAMH.

HckyccTBeHHbIE OpraHbl. Annaparsl «MCKYCCTBEHHOE CepJile-IeTrKoe», «MCKYCCTBEHHAs
noukay». MckyccTBeHHOE cep/ilie yenoBeKka ¢ aBTOHOMHBIM HCTOYHUKOM MUTaHUSL.

Bonpocul k cemunapam:

1. Mo McTOpHs OTKPBITHSA, CTPOCHHE, (U3MUECKHe 1 XUMHUUYECKHE CBOICTBA, MPHUMEHEHHE.

2. bopHast kuciaoTa, OOpHBIN CIUPT, AaHTUCENTUYECKAS AKTUBHOCT.

3. ®usnosornyeckuil pacteop. Jianuc. HamarteipHbIi cnupr.

4. OypanuiuH. AKTUBUPOBAHHBIN Yrojb. [ opunuHuKy, muiacTeipu. VX npuMeHneHue, CBONCTBA,
CHOCOOBI XpaHEHHUSI.

5. AcniupuH. IlpuMenenue, papMakosoruyeckoe IeiHCTBUE Ha OpraHU3M.

6. AaTHOHNOTHKH, Ki1accudukanus. J[ucoakTpros.

7. ApomaTuyecKkue Maciia U X ACHCTBUE HAa OpraHu3M. ApomaTreparusl.

8. AcriupuH, (U3UYECKUE CBONCTBA, UCTOPHUS MTOTYUCHUSI.

9. AHTHOUOTHKH, UCTOPHS OTKPHITHSL.

10. Kimaccudukanus siioBUTHIX BEIIECTB.

11. Yrapuslii ra3: npuzHaku oTpasiieHus. Oka3zaHue nepBOd MOMOIIIH.

12. Ptytb. TokcHuHOCTH MapoB pTyTH. COJIM PTYTH: KAJIOMEIb, CyJieMa, IPUMECHEHHUE B
Meauimuae. Mpibsik. CBunen. CoeIMHEeHUsT XpoMa.

Ilpakxmuka

HccnenoBanue neKkapCTBEHHBIX MIPENAapaToOB.

JlenoBas urpa «Cracute 601bHOTO». [lenoBast urpa cornpoBokaaeTcsi IpoOBEACHUEM
KaueCTBEHHOI'0 aHaJIM3a PACTBOPA KOHKPETHOI'O BEIIECTBA XUMUYECKUMH METOIAMHM.
(BemectBa: THoCynbdar HaTpHsl, HOBOKAUH, TAKTAT Kaiblus, b-raioko3a, MeaHbIN Kyopoc,
Opomu Kanus, cynb(ar MarHus).

HccnenoBanue TOKCUYHOCTH OBITOBBIX BelecTB. OCcTOPOkKHO, nuieBbie nobaBku! Ux neiictue
Ha OpraHu3M.

Pemenue 3aay no o01ieit XUMUM ¢ MEIUKO-OUOIOTUYECKOI HAMIPaBICHHOCTHIO.

Konkypc (konruecTBEeHHBIN) Yncia peleHHbIX 3a1ad. CocTaBieHne COOPHUKOB 3a1a4
yyamuxcs o teme (¢ pemenusiMu). CocraBieHre TBOPUECKUX PACUETHBIX 33/1a4 110 Pa3INuHbIM
TEMaM.

JlexapcTBEHHBIE MpENapaThl, UX BUABI U Ha3HaueHue. Kaxxaoe 1ekapcTBoO - XUMUYECKUI
pEaKTHB.

MHororpanssii iion. [logemy o Hano AepkaTh B IJIOTHO 3aKyIOPEHHOM CKIISIHKE. «3€IEHKa»
WIN PacTBOP OpHIUIMAHTOBOTO 3eN€HOro. HeoObuHbIe CBOHCTBA OOBIUHON 3€1EHKH.
AKTUBUPOBAHHBIN yTOJIb.

JlexapctBa oT npoctyasl. Buramunasl CaMoenbHbIE JIEKapCTBA.

ACTIMpYH NJIM alleTUICATUIWIOBAs KUCIOTa U €ro cBoMcTBa. UTo Moje3Hee: acupuH Win
yIicapuH, HypodeH uim udbynpoden?

Ilepexucs Bomopoaa u ruaporneput. CBONCTBA EPEKUCH BOAOPOIA.



[TepmanranaT Kanus, MapraHIOBOKHCIIBIA KaJIUi, OH K€ - «MapraHioBka». HeoObraHbIe
CBOMCTBa MapraHuoBku. Kakyro onacHOCTh MOKET MPEACTaBIIATh MapraHIOBKa.

HyxHa nu B toMariHel anteyke OopHast KUCIOTa.

Crapslie JiekapcTBa, Kak ¢ HUMH MOCTYIUTb.

Tema 12. Xumusi 1 TpaHCHOPT

Marepwuasl, KOTOPbIE UCTIONB3YIOTCS IS N3TOTOBIICHHUS] aBTOMOOMIICH. 3aripaBoOvYHbIe
KUAKOCTHU (TOIUIMBO, Maciia, CMa3KH, OXJIAXKIAIOIINE KUAKOCTHU U T. I1.); PE3UHBI - IIUHBI U
PE3NHOTEXHUYECKUE MU3/IEHS; IIIACTMACChI; OT/IEII0YHOIEKOPATUBHbIE MaTepHalibl (0OMBKa,
JIaKU U KPacku, aHTUKOPPO3UOHHbIE MOKPBITUS U T. I1.); K€U, TEPMETUKU. DJIEKTPOJIUT - ITO
YTO-TO 3HaKOMoe€. beH3uH, KepOCUH U Ipyrue «- HHbl XUMHUYECKHUE MPOLECCHI, IPOUCXOAAIINE
MIPH AKCIUTyaTallid aBTOMOOUIIS. DKOJIOTHS U aBTOMOOHIIB.

Ilpakmuxka:

1. BeH3MH U KEPOCUH KaK PaCTBOPHUTEIIH.

OnBpITHI 10 O3HAKOMJIEHUIO C PaCTBOPSAIOIINM JeHCTBHEM HE()TENPOIYKTOB, KaK U MPEIbIIyILINH,
IJI0XO BUJIHBI C JIEMOHCTPALMOHHOI'O CTOJIA, TIO3TOMY UX JIy4Ille BCEI'O CTaBUTh B KAUECTBE
1abopaTOpPHON PabOTHI.

a) B MpoOUpPKHU ¢ OEH3MHOM, KEPOCHHOM U BOJIOM HanuBaroT 1o 0,5 MJ1 pacTUTEIBHOTO Macia u
B30anThIBatOT. Maciio pacTBopsieTcs B yrieBoiopoaax. OTMeyaroT JIydlIyto pacTBOPUMOCTh B
OeH3HHE.

0) B HEOOJbIIINE CTAKAHYMKHU WU (apPOPOBbBIE YAIIKU C TEMHU XKe KUIKOCTSIMUA ITOMEIIAI0T
KYCOYKH TKAaHH C IISITHAMH JKMPa U MEPEMEIINBAIOT UX CTEKISIHHOMN nano4ykou 2-3 muH. [locne
BBICBIXaHUS TKaHH, TOMEIIEHHbIE B OEH3UH M KEPOCHH, OKa3bIBAIOTCS OUNUIIEHHBIMU OT KU PA.
2. 'opeHue BBICIIMX YTJIEBOAOPOIOB.

a) CMaunBarOT NOJIOCKUA (GUIBTPOBATBHOM OyMaru B OCH3MHE, KEPOCUHE, Ma3yTe U MO KUTAIOT
ux. BemecTBa ropsT cBeTAIIMMCS IJIaMeHeM. Briciine yriaeBoaoposl Ipu FOpeHUH 00pa3yroT
KOIOTb.

0) Ha >xene3npie IacTUHKY WK GapPopoBbIe KPBIIIKH HATUBAIOT 110 HECKOJIBKY Kareb
OeH3MHa, KepOCHHA U CMA304YHOTO Macila WK Ma3zyra u nojukuratot. HabmogaroT To xe
spienre. OOpailaoT BHUMaHKE Ha JIETKYIO0 BOCIIJIAMEHSIEMOCTh OCH3MHA U HA CPAaBHUTEIBHO
TPYIHYIO 3arOPaeMOCTh Ma3yTa.

B) B JKeJIe3HYI0 WU (HaphOopOBYIO JTOKEUKY ITOMEIIAIOT HEOOIBIIONH KycoueK napadguHa u
HarpeBaroT ero B iaMeHu ropenku. [lapadun ninaButcs, a 3aTeM roput, o0pa3yst KOoTb.

3. Ouncrtka 6€H3WHA U KEPOCHHA.

beHsuH 1 kepocHH 1ociie 3aBOACKON MeperoHKu coJiep>KaT MpUuMecH HaTEHOBBIX KUCIIOT U
JPYTUX BEIIECTB, OCJIOKHSIOMNX UX IpUMeHeHre. HeounileHHbli KepoCHH, HallpUMep, III0X0
MOAHUMAETCS IO (PUTHUITIO JIaMITbI, ¢1a00 TOpuT U ObICTpO 00pasyet Harap. Heounniennsie
MIPOIYKTHI MOKHO Y3HATh IO TPSA3HOMY BUAY M MaJIOH MPO3PaYHOCTH.

OuncTKy IPOU3BOIAT 0OBIYHO, 00padaThiBast HEPTEMPOIYKTHI CliepBa KOHIIEH TPHPOBAHHON
KHCTIOTOH, a 3aTeM HIEeN0UbIO.

HanuBatoT B 60/1b1IyI0 I1€TUTENBHYIO BOPOHKY 15—20 MJI HEOUHIIIEHHOTO KEPOCHHA U
puOaBIsAOT 2-3 MJI KOHIEHTPUPOBAHHOM CEpHOI KUCTIOThI. BOPOHKY 3aKphIBAIOT IPOOKOIL U
cMech BCTpAXHUBaroT okoJio 10 muH. I1pu 3TOoM BOpOHKY /iepKaT NpoOKOi BHU3 U BpeMs OT
BPEMEHHU OTKPBIBAIOT KPaH, YTOOBI BBITYCTUTh BBEPX Haphl JeTyuux BemecTB. [locie 3toro
CMECH JAI0T PACCIOUTHCA, Ha YTO Takxke noTpedyercs MUHYT 10 mim naxe Oojble, U MEAJICHHO
CIIyCKAIOT HWYKHUU CJIOM KMCIIOTO T'yIpOHA.

OcraBimiics B BOPOHKE KEPOCHH NMPOMBIBAIOT MOI00OHBIM K€ CIIOCOOOM BOJI0M B TeueHue 1—2
MuH. BoaHbIi ci10ii criyckaroT, a KepoCHH NPOMbIBatOT S— 10-poLeHTHBIM pacTBOPOM
niesioun. Ilocne cnmBaHus MIETOYHOTO CJIOSI OTMBIBAIOT OT KEPOCHUHA BOJOW OCTATKH LIEI0YH
(mpoba denondranenHom).

VYoexatoTcs B TOM, YTO OUMIICHHBII KEPOCHH OKa3bIBaeTcs 0oJiee Mpo3padHbIM, JTyUIlle TOPUT
U UMEET JIPYroy 3amax.



Ha nuctku ¢puiabTpoBagbHO OyMaru moMenaT Karulki HCXOAHOTO U OYHMIIEHHOTO KEPOCHHA.
OuuIieHHBIH KEPOCHH UCTIAPAETCS MIOJHOCThIO, HEOUUIIEHHBIN OCTABIISET M10CIIE Ce0sl ISITHO
IIpUMECEH.

Tema 13. Xumusi 1 UMCTOTA B IOMe

Mpina. CocraB, CTpOEHHE, MIOJIyYEHHE.

CuHTeTHYeCKHE MOIOLINE CPEACTBA U IOBEPXHOCTHO - aKTUBHBIE BEILLIECTBA.

OcHoBHble koMnoHeHThl CMC: noBepxHOCTHO-akTHBHbIE BemiecTa (ITAB); BcnomorarenbHbie
BEIIECTBA: IIE€JI0YHBIE COJIU - KApOOHAT U CUJIMKAT HATpUsl, HEUTpaibHbIE COJIH - CyabaT U
docdat HaTpHst; KapOOKCUMETHIIIIEIUIION03a, TIOTUBUHUIITUPPOIIHIOH,

XHUMHYECKHE 0TOCIMBATENH (TIEPCOITN); XUMUIECKHE 0TOeTMBaTENN (TIEPEKUCH BOJIOPOIA);
¢dusnueckue (onTUIecKre) oTOCIMBATENH - (PIIyOPECIUPYIONINE COSTUHEHUS; aICOPOITMOHHBIC
Kpacutenu (yabTpamMapuH, MHAUTO, CAHTETUUECKHE OPraHNYECKUe TUTMEHTHI); OO0 100aBKH -
(dhepMeHTHI (JIuTasbl, TPOTEas3bl U Jp.); OTAYIIKH; aHTUCTATUKH.

CpencrtBa ObITOBOM XMMHUH - XUMHUUECKHUE CPEJICTBA 110 YXOJ1y 3a COOCTBEHHOCTBIO: OJIEKI0H,
nomenieHusMu, apromoomsamu. K cpencrsam ObITOBOM XUMUM OTHOCST JI€3MH(UIIUPYIOIIHE
CpelCTBa, pENeJUICHTHI U TIp. cpeacTBa. CpeacTBa OBITOBOM XUMHH, TPUMEHSIEMBIE TSI
BBIBE/ICHUSI TISITCH.

Ilpakmuka

Omnpenenenne pH - cpenbl B MpUIax M MIAMITYHSIX.

BriBenenue nsateH ¢ Tkanu. Meina. CoctaB, CTpOCHHUE, TIOJTYYEHHUE.

CpaBHEHME CBOMCTB MbLIA CO CBOMCTBAMHU CTUPAJIBHBIX MOPOIIKOB.

Tema 14. XumMusi 1 KOCMeTHYECKHE CPeACTBA

Kocmernueckue moromue cpeacta. Kpemsol. [lenHomoronue cpeactsa. OnosiackuBaTenu u
KoH uIoHepbl. ['enn. CocTaB v CBONCTBA KaK COBPEMEHHBIX, TaK M CTAPUHHBIX CPEJICTB
TUTHEHBI; TPAMOTHBIN BEIOOD CPE/ICTB TUTHUEHBI; MTOJIE3HBIE COBETHI 110 YXOTy 33 KOXKEH,
BOJIOCAMH U MOJIOCTHIO pTa. COCTaB M CBOMCTBA HEKOTOPBIX MPENapaToB TMTHEHUYECKOM,
ne4eOHOM U JeKOPAaTUBHOM KOCMETUKHU, TPAMOTHOE UX UCIIOJIb30BaHUE. XUMUUYECKHE MPOLIECCHI,
JIeKalle B OCHOBE YXOJia 3a BOJIOCAMH, UX 3aBUBKHU, YKJIAJKU, OKPACKH; IPaBUIIbHBIN YXOJI 32
BOJIOCaMH, TPAMOTHOE KCI0JIb30BAHNE MIPETapaToB Uil OKPACKH M YKJIAJIKHU BOJIOC,
OpUEHTHPOBAHUE B UX MHOTOOOpa3HH.

J1e30/10paHThl U O30HOBBIH «IIUT) TJIAHETHI.

JlymucTthlie BeliecTBa B nappromMepun, KOCMETHKH, MOIOIIUX CPE/ICTBAX.

Ddupnsie macna. CocTas.

Cnoxnsie 3¢upsl. CocTa, CTpoEHUE, NOTyUYEHUE.

Ilpakxmuka

N3ydeHue coctaBa IeKOPATUBHON KOCMETUKH T10 3TUKETKAM.

N3Bneuenune 3¢pupHBIX Macen U3 pacTUTENbHOTO Marepuana. [lepeunas msta, eroBoe

Macio.

[Tonyuenue cnoxHBIX 3QUPOB U3 OPraHUIECKUX COCAUHEHUH.

Tema 15. Xumus u muianera 3emJst

XuMu4ecKue dMeMeHThl B Orochepe. bruoreHHbie 1 BTOPOCTENEHHbIE XUMUYECKUE DTIEMEHTHI.
Makpo u MukpoasieMeHThl. [[puurHbI 1 TpU3HAKK HETOCTAaTKa B OPraHU3Me YelloBeKa
HEKOTOPHIX dJIeMEHTOB. buoreoxumuueckue UKIbL. [IUKIIbI ra3000pa3HbIX BEIIECTB.
Ocanounsle 1ukisl. Kpyroopot azora B 6uocdepe. Cuneparus. KpyroBopot yrieposa B
ouoctepe. Kpyrosopot kucnoponaa B 6nocepe. [Ipaktuueckas pabora «KauectBenHHoe
oTipe/ieNieHue HEKOTOPBIX TSHKENBIX METAIIOB B BoZie». ATMocdepa Kak cBeTODUIBTP.
3acopeHHoCcTh aTMOc(hepsl. [IpuunHbBI H3MEHEHUs IPKOCTH, IIBETa aTMOCHEPHI, MPO3PAYHOCTU U
BUJIUMOCTH aTMOc]epsl. DKonorudeckue npodiaemsl B armochepsl. [lapHukoBsiil addexr.
[TapaukoBbIe Ta3bl. BropocTenenHbie KOMIIOHEHTHI aTMOC(hepsl (YTIEKUCTBIN Ta3, METaH,
OKCHJIBI a30Ta, TponochepHbIid 030H, xmopdropyriepost). [lociaencTBrus napHUKOBOTO
addexra. O30HOBBIN MUT U 030HOBAs AbIpa. [{uki o30Ha. [IpUYrHBI ICTOHYEHHST 030HOBOTO
mmTa. BemecTBa - 3arpsi3autenu Tponocdepsl. OKcuIbl cepbl U xiopa. KucnoTHeie T0KIu.



XumusM npoueccoB. Doroxumuueckuid cMor. Poias 0KkCua0B a30Ta, 030Ha, yrapHOTO rasa,
YIIICBOIOPOIOB U AJIBJIETHIIOB B 00pa30BaHUU (DOTOXHMHYECKOTO CMOTa.

IIpakmuka

N3yuenne KUCIOTHOCTH 0CaKOB

UccnenoBanue Bo3ryxa Ha COACpKaHUE TBEPABIX MPUMECEH (BU3YaJIbHO U MPU OMOIIU
MHUKPOCKOTIA).

Omnpenenenne coaepkaHus HOHOB BoJopoia B Boje: pH- dakrop Boaw! (MccienoBanus mpoo
BO/IbI C IOMOTIIbIO OYMa)KHBIX UHJIUKATOPOB).

Dxostoruueckue mpoodsemsl Tutocdepsl. [lectutuapl. MHCEKTHITUABL, T€pOUIIUIBI, (DYHTUIIHIBI,
POACHTHII/IbI, HEMATOIMbI, akapuiuasl. KoMiiekcHas cucrema 3amuTsl pacteHuii. Hurparst
Y HUTPUTHL. VX BIUsIHUE HA OpraHU3M 4YeJIOBEKa.

«OmnpeneneHne OTHOCUTETFHOTO KOJTUYECTBA HUTPATOB B MOYBE.

«OmnpeneneHue TSKEIBIX METAUIOB B TTOYBE (MOHOB MEJIU JIBYXBAJICHTHOM, CBUHIIA)».
DKOJIOTHYECKUIT MOHUTOPHUHT. 3a7a4i SKOJIOTUYECKOTO MOHUTOPUHTA. XUMUUYECKHUE U
OnoJIoTUUeCKHe METO bl aHan3a. buonnaukanus. UTOMHAUKAIMSA. XUMUUECKHE METO/IbI
KOHTPOJISL.

«O11eHKa 3arpsi3HEHUS BO3/1yXa M0 COCTOSTHUIO XBOU COCHBI». MeTo/ Il MOHUTOPUHTA
BO3/YILIHOM CpEJIbI.

«O11ieHKa 3arpsi3HEHUS BO3/IyXa M0 COCTOSTHUIO XBOU COCHBI.

«OmnpeneneHne YUCTOTHI BO3yXa MO JIMIITAWHUKAM).

«CHer - MHIUKATOP YUCTOTHI BO3yXa.

«OmnpeneneHue 3anplJICHHOCTH BO3IyXay.

«O1eHKa YUCTOTHI aTMOC(HEPHOTO BO3yXa MO BEIMUYNHE aBTOTPAHCIIOPTHOM HATPy3KU».
MeTo1bl MOHUTOPUHTA BO3AYIITHOW CPEIbI.

«Pacrenus - ”HAUKATOPHI TIOAOPOIMS TOUBY.

«Pacrenus - ”HAUKATOPHI KUCIOTHOCTHU TIOYBY.

«Pacrenus - ”HAUKATOPHI BOJHOTO PEKUMa IOYBY.

«OpraHosienTuyeckue noKa3zaTeau BOAbI.

«KecTkoCTh BOJIbI». MeTOAbI MOHUTOPUHTA BOJHOM cpefibl. «VccnenoBannue BOAONPOBOIHOM
BOJIBD».

Tema 16. HayuHo- ucciieq0BaTe/1bCKas NPOEKTHASA 1eATEIbHOCTD

Teopus. Ilousitue npoexra. TUIBI IPOEKTOB, OCHOBHBIE 3Talbl BHIMOJIHEHUS MpoekTa. Kputepuun
OIICHUBAHMSI BBITIOJHEHUS U 3aIUTHI TPOeKTOB. Co3/jaHKe MPOeKTa OCYIIECTRIISETCS 1O
CJIEYIOIIUM dTaram:

- Onpenenenue npoOIEMBbL;

- AKTyanu3amus TeMm;

- Bri6op oObeKTa u3ydeHus;

- [locTaHoBKa 11€7M ¥ 33/1a4;

- [lonGop matepuana;

- Be10op MeTOI0B HccIe10BaHUS;

- [IpoBeeHne sKCIEpUMEHTaIbHON PaOOTHI;

- Odopmienue padoTHI;

- 3amuTa NpoeKTa, MpeACTaBIeHUE Pe3yIbTaTOB.

IIpakTuka

BrinonHeHue NpoeKTOB € UCTIOIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHM. 3aluTa NpOEKTOB.

DopMbl aTTECTALMHU

- caMoCToATebHas paboTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

- y4acTH€E B TBOPYECKUX KOHKYPCAxX U MPEAMETHOMN OJIMMIIUAIE IO XUMUU;
- IPE3EHTALMS U 3aI1UTa [IPOEKTA.



Texkymuii KOHTPOJIb:

dopmaMu KOHTPOJISA YCBOSHHsI yueOHOTo MaTepuaina IIporpaMMel SBISIOTCS OTYETHI MO
MPAKTUYECKUM paboTaM, TBOpUYECKHE PAOOTHI, BBICTYIUICHUS HA CEMUHApax, CO3aHne
MMpe3CHTaluu 110 TEMC U T. . O6yqalonmeca BBIIIOJIHAKOT 3aldHUA B UHANBUAYAJIbHOM TCMIIC,
COTpYIOHHMYAs C IIEAAaroroM. BeIoJIHEHNE IPOEKTOB CO3AET CUTYALUIO, ITO3BOJIAIOILYIO
peajin30BaTh TBOPUYECKUE CHIIbL, 00ECIIEYUTh BHIPAOOTKY JTMYHOCTHOIO 3HAHUS, COOCTBEHHOIO
MHEHHSI, CBOETO CTHJISI ISATEIbHOCTH. BKiTtoueHrne 00yJaronuxcsi B peajibHyI0 TBOPUYECKYIO
ACATCIIbBHOCTD, IPHUBJICKAIOIIYIO HOBU3HOU Y HEOOBIYHOCTBIO SIBIISIETCS CTUMYJIOM pa3BUTHUA
MO3HABATENBHOTO HHTepeca. OJHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISBIIATH IPOOIEMBI U
pa3pemaTh BOZHUKAOIINE IPOTUBOPEYUSL.

ITo oxoHuannm Ka)KIIOfI TEMBI ITPOBOAUTCA UTOTOBOC 3aHATUC B BUAC TCMATHUYCCKOI'O
TECTUPOBAHUA.

Hrorosas arrecranms peaycMaTpUBAET BBIITOJHEHUE WHIUBUAYAIBHOTO IIPOEKTA.

YueOHo-MeToauueckoe obecnieuenue [Iporpammbi

Metoanka 00y4eHHs MO MporpaMme «XHUMHUs B OBITY» COCTOUT U3 COUYETAHHS JIEKIIMOHHOTO
U3JI0’KEHUS TEOPETHUECKOT0 MaTepuaa ¢ HarjsHbIM MOKa30M WUTIOCTPUPYIOIIET0 MaTeprala
Y TIPUEMOB PEIICHUS PAaKTHIeCKUX 3a1ad. OOydarommecs 3aKperuisioT OTydeHHbIE 3HAHHS
ITyTEM CAMOCTOSITEIIFHOTO BBIMOJHEHHS TPAKTUIECKUX paboT. [t pa3BUTHSI TBOPUECKOTO
XAMUYECKOTO MBITIJICHUS U HABBIKOB aHATMTHYECKOH eI TeTbHOCTH TIEIaroT MIPOBOTUT
CEeMHHAPBbI, 3aHATHUS TI0 TIPE3EHTAINN TBOPUYECKUX M MPAKTHUECKUX PaObOT, MO3TOBBIC IITYPMEI,
WHTEIUICKTYaJIbHBIE UTPHI.

MarepuajbHo-TexHH4YecKoe o0ecnieyenune IIporpammbl

OpranuzalvoOHHbBIE YCIOBHSI, TO3BOJISIONINE PEATU30BATh COACpHKAHUE JOTIOTHUTEILHON
00pa3oBaTeNIbHOM MporpaMMbl «XUMHUS B OBITY» MPEANOJIaraloT HaTu4due:

- MIOMEIICHUS, YKOMITJIEKTOBAaHHOTO CTaHAAPTHBIM YU4eOHBIM 000pyI0BaHHEM U 000pYI0BaHUEM
npoekTta «Touka poctay

- HEOOXOIUMBIX I SKCIIEPUMEHTOB 000PYI0OBAaHUS U PEAKTHUBOB.

- MYJBTUMEIUHHOTO 000pYyI0BaHUs (KOMIBIOTEP, HOYTOYK, TPOEKTOP, (DIIAIII- KapThI, SKpPaH,
CpeICTBa TeIEKOMMYHUKAIIMK (JIOKaJIbHbIE IIKOJIbHBIE CETH, BBIXOJl B UHTEPHET).
Junaktuyeckoe o0ecrieueHue npearnoaraeT Hallnuue TeKCTOB Pa3HOYPOBHEBBIX 3aJJaHHH,
TEMaTUYECKHX TECTOB M0 KaXXIOMY pa3/ieldy TEMbl, MHCTPYKIUH 17151 BBIIOIHEHUS TPAKTUYECKUX
pabot, Tabnuibl xumudeckux anemeHtoB .M. MenaeneeBa, TabauIpl pacCTBOPUMOCTH
OCHOBaHMH, KUCJIOT, COJICH.
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