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1. TlosicuuTenbHasi 3aMHCKA
HanpagiieHHOCTb IIPOrpaMMbl -€CTECTBEHHOHAYYHAsI
Yposennb ocBoenus Ilporpammbl — 6a30BbIf

1.1. AKTyaabHOCTb U OCOOCHHOCTD MPOTPAMMBI

Cucrema oOmero oOpa3oBaHHMS HE BCerJa MOXKET OOECHeYHTb OOYYarOMIMXCS TaKUM
YpPOBHEM 00pa30BaHuUs, KOTOPHIN OYAET TOCTATOUCH ISl peaTu3allK UX CTIOCOOHOCTEH B BHIOPaHHOM
chepe nesarenbHocTH. llporpamma BHeypouHOU nedTenbHOCTH «XUMHS B OBITY» (mamee —
[Iporpamma) HampaBieHa Ha pa3BuUTHE W (HOPMUPOBAHHE Yy OOYYAOMIMXCS —IEIOCTHOTO
MpeICTaBIeHUs] 00 OKPYKAIOIIUX BEIIECTBAX HA OCHOBE MOJYYCHHBIX XUMHUUYECKUX 3HaHUH. B xome
peanuzanun [IporpamMmel, o0ydaromuecss COBEPIICHCTBYIOT CBOM YMEHHS M HAaBBIKM B PEILCHUH
MPAaKTUYECKHUX 3aJ]ay, 4TO CIIOCOOCTBYET Pa3BUTHIO y HUX JIOTHUECKOT0, HHKEHEPHOTEXHHUUECKOTO U
9KOJIOTUYECKOTO MBIIIIeHus. Ha MpuUMEpPe XUMHHU, yUallIUECC MOJTYyHAIOT IMPEACTABICHHUA O METOAAX
MIO3HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM U TEOPETHUYECKOM)

IIpenycmorpennass [IporpamMmoi  peanM3anusi MEXIPEAMETHBIX  CBSI3€M  MO3BOJIUT
00yJaronmMcs OCYIIECTBUTh HHTETPAIIMIO UMEIOIINXCS TTPEACTABICHHUH B IIEJIOCTHYIO KapTUHY MHUPA,
a TpaKTUYECKHE 3aHATUS U TPOEKTHasl AESITeNbHOCTh COBEPIICHCTBOBAaThH yYMEHHS M HAaBBIKH,
HeoOXOMMBbIE [JIsl TPOBEACHUS HCCIEIOBaHUS, COIMOCTABICHUS (DAKTOB, aHAINW3a IOTYYEHHBIX
pe3yIbTaToB, pabOThI ¢ MPUOOPAMHU U pEaKTUBAMHU.

Brnanenue 3HaHMAMU 0 XUMMUYECKUX BEIIECTBAX MOT'YT 00ECIEUUTh I'PAaMOTHOE OTHOLIEHHE K
IpUpoZie U K COOCTBEHHOMY 370pOBbI0 Oe3 HaHeceHus ymepOa. IloaTomy 3HaHHME BO3MOXHBIX
HOCHCIICTBI/Iﬁ BO3I[GI>'ICTBHH pPa3siiniHOTO poJga XUMHYCCKUX COGIIHHGHPIFI Ha OpraHHU3M YCJIOBCKa
CTaHOBUTCs H€O6XOI[I/IMI>IM HE TOJIBKO OJIA Bpaqeﬁ, HO U OJI KaXXJ0I'0 YC€JIOBCKA.

3HaHI/I$[, IMOJIy4a€MBbIC B IIKOJIC IO XUMHHU, BO3MOKHO U HCO6XOI[I/IMO I'paMOTHO NPUMCHATHL U
B HOBCC)IHCBHOﬁ ku3Hu. Ilo3HaBas OCHOBOIIOJararomue 3aK0OHbl XUMHH, O6y‘-IaIOHII/ICC$[ 3HAKOMATCA
C COCTaBOM H CBOMCTBaMH PA3IMYHBIX XHUMHYECKUX BCHICCTB, KaK C€CTCCTBCHHBIM O6p330M
MPUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHU3Me, TaK U MpPU HE3aBUCHMOM BHEIIHEM BO3ICHCTBUHU.
HIKOABHUKK y3HAIOT, KaK MMEHHO STH BEIIECTBA BIUSIOT Ha IMPOLECCH KHU3IHEACITEIbHOCTU
OpraHu3Ma U Ha camy KM3Hb YeJIOBEKa - UTO MOJIE3HO U B KAKUX KOJIMYECTBAX, & YTO MOXKET OKa3bIBATh
OTPULIATENIEHOE BIMSHUE.

[Tporpamma «Xumust B ObITY» 3HAKOMHT OOy4aroIMXcs ¢ KOMIUIEKCHBIMU MpoOieMaMu U
3aJauaMy, TpeOyIOIMMH CHUHTE3a 3HAHWH M0 psAAy npeameToB ((pusuka, OHMOJOTHS, SKOJIOTHUS »
reorpagus, ucTopus).

DKOJIOTMYeCKHe 3a/1a4M: aHAIW3 U3MEHEHUH B OKPY)KAIOIIEH cpele M OpraHu3alusi CBOETO
BIIUSIHUS HA CUTYyalUI0, (GopMHpOBaHUE OEPEKHOTO OTHOIIEHUS K IPUPO/IE.

duznyeckue 3a1a4u: n3ydeHne PU3NUecKux CBOMCTB BEIIECTB, (PU3NUECKUE METOIbI aHATN3a
BEIIECTBA.

I/ICTOpI/I'-IeCKI/Ie 3aaa4r: UCTOPUICCKUC CBCACHUA O BIIMAHUN XUMHU HaA )KU3Hb YCJIOBCKA.
Bbuonornueckue 3a1a4yn: U3ydeHHE XUMUYECKOTO COCTaBa 0OBEKTOB KHUBOM MPHUPOIBI.
HNudopmaruka nouck wuH(popManuun B VHTepHeTe, co3maHHe U OQOpMIICHHE

Mpe3eHTalui, paboTa B TEKCTOBBIX M TaOJIMUYHBIX PEJAKTOPAX.

Conepxanmne IIporpaMmbl 3HAKOMUT OOyYalOMIMXCSI C XapakTEPUCTUKON BEIIECTB,
OKpYKalOIIMX HAac B OBITY: BOJA, TIOBApEHHAs COJb, MUINEBAsi COZA, C BEIIECTBAMH, U3 KOTOPBIX
cZieNlaHbl OCy/1a, CIIMYKY, KapaHJallid, OymMara, CTpOUTeNIbHbIE MaTepuaibl, aBTOMOOMIIbHASI TEXHUKA,
JIEKapcTBa U T. .

Takue Tembl kak: «Bona», «lloBapeHHas comnb», «Cnuukmn», «bymara» AaroT BO3MOKHOCTb
aKTyallu3allid SKOJOTHYECKUX 3HaHUM oOydaromuxcs. [IpakTudeckue 3aHATHA ~ CIIOCOOCTBYIOT
(hopMHPOBAaHUIO CHIEIIMATIBHBIX YMEHHUI U HABBIKOB pabOTHI C BELIECTBAMHU M 000PYIOBAHHUEM.



[TpoekTHBIE pabOTHI, TEMATHKA KOTOPBIX MpuBOAUTCS B [IporpamMme, mo3BoisT chopMHUpOBATH
y 00YJarOIIUXCSl YMEHUE CAMOCTOSATEIHHO MPUOOPETATh M TPUMEHSTH 3HAHHUS, 4 TAK)KE PA3BUBAIOT UX
TBOPUYECKHE CITIOCOOHOCTH.

AxtyanbHOCTh [Iporpammsbl 00yciioBieHa T€M, 4TO B Y4€OHOM IUIaHE O MPeIMETy «XUMU»
OTBeJIeHO Bcero 2 yaca B Heaemo B 8 1 9 ximaccax u 1 gyac B 10 1 11 xiraccax, 9To JaeT BO3MOKHOCTh
chopMHpOBaTh y 00y4arOIIKXCs TOJIBKO Oa30BbIe 3HAHUS MO IpeaMeTy. B Toxke Bpems Bo3pacT 15-17
JIET ABISETCS BAXKHBIM TSl TPO(PECCHOHAIBHOTO caMoompeeneHus: o0ydaronmxcs. Bo3aMoxHo, 4To
MIPOCHYBIIIUKCS MHTEPEC K XUMHUH MOKET BIUATH Ha BEIOOP Oymymieii mpodeccuu.

1.2. Tlenarornyeckas uenaecoodpazHocTs IIporpaMmmebl

[lemaroruueckas 1enecooOpasHocTs [IporpamMmel 3akirodaeTcss B TOM, YTO B TIpOIECCe
oOyueHHusi CO3MAI0TCS YCIOBUS K (OPMHUPOBAHHUIO y OOYYAIOMIMXCS ILETOCTHON KapTHHBI MUpA,
BOCITUTAHHUIO JTIFOIEH TBOPUECKUX H KOHCTPYKTHBHO MBICTISIIINX, TOTOBBIX K PEIICHUIO HECTaHAAPTHBIX
KHU3HEHHBIX 33/1a4d. Ha 3austusx mo [Iporpamme GopMupyroTcs yMeHusI 0€30MacHOro oOpalieHus ¢
BEIIECTBAMH, HCITOJIb3YEMBIMH B ITOBCETHEBHOW JKU3HH, 3aKJIAIBIBAIOTCS HOPMBI 3JOPOBOTO 00pasa
KHU3HU. 3HAKOMCTBO O0YJAFOIIUXCS C XAMHUYCSCKHMH BEIIECTBAMH, U3 KOTOPBIX COCTOHUT OKPYKAIOIITUH
MU, MO3BOJISIET PACKPBITh Ba)KHEHIIIME B3aMMOCBS3HM UEIOBEKA U Pa3IMUYHBIX BEIIECTB B CPEJE €ro
oOuTaHusl.

1.3. OtimuutensHbIe 0cobenHocTH [IporpamMmer.

[IporpaMmma wuMeeT MNPUKIAAHYIO HANPABICHHOCTh U CIYXHUT JJS  yJOBJICTBOPECHHUS
WHAMBUAYAIBHOTO HHTEpeca OOYyJaromMXCSd K H3YYCHHI0O M MPUMEHEHHUIO 3HAHUM 1O XHWMHUHU B
noBceAHeBHOM >ku3HU. B [Iporpamme ctaBuTcs 3amaya HEOOXOIUMOCTH OOECHIEUUTh XUMHUECKYIO
IPaMOTHOCTh B HANPABICHUU COXPAHEHHS 3I0POBbs, KaK 3aJ0Ta YCIEITHOCTH YEIOBEKA B KH3HU;
JaeTCsI TIOHATHE O JIGKAPCTBEHHBIX BEIIESCTBAX U MEXaHHM3MaX WX JNEHCTBHS HA OPraHHW3M UYEJIOBEKa.
Conepxanne [IporpaMMbl onpenenseTcsi ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH O0YJaromuXCcs U MX
HWHTEPECOB B 00JIACTH MTO3HAHUS MUPa, K CAMOMY ceOe, )KH3HH B IIEJIOM, a TAK)KE C YI€TOM IICUXOJIOT0-
MeJarornyeckux 3aKOHOMEpHOCTeH oOyueHuss ¥ (opMHpOBaHHS €CTECTBEHHOHAYUHBIX 3HAHUM U
BUJIOB  IO3HaBaTeNbHOW  gesTenbHOCTH. (Ocoboe BHUMaHHe yaensercs (GOPMUPOBAHHUIO
9KOJIOTHUECKHUX 3HAHUHN 00yJaromxcs.

1.4. Llenp u 3agaun [Iporpammel

Lenb: hopmupoBanue y 00y4aromuxcs riayooKoro 1 yCTOMYMBOT0 MHTEpeEca K MUPY BEIIECTB
U XUMUYECKUX MpEeBpallleHul, MpuoOpeTeHne HEOOXOAMUMBIX MPAKTUYECKUX YMEHHMHA U HaBBIKOB
MIPOBEICHUS HIKCIIEPUMEHTOB.

3anayu:

OO6yuaromue:

W ocunipenne kpyrosopa OGYYAIONUIMXCS - MOBBINICHHE HX MHTEpeca K XUMHH H
pa3BUTHE BHYTPEHHEW MOTHBALMU Y4YeHHs depe3 (OpMHUPOBAaHME MPEICTABICHUN O COCTaBe U
CBOMCTBaX XMMHUYECKHX BEIIECTB U MaTEPUAIOB, OKPY>KAIOIIUX YeJIOBEKa B MOBCETHEBHOM KU3HU
Y MEJIUIUHE »~ PACIIMpPEHHE U YriyOJieHue 3HaHUM 00y4aroIMXcs O POJIM XUMUYECKHUX JIEMEHTOB
U UX COEJUHEHHH B JKU3HENEATEIbHOCTH OpPraHu3Ma, O BAXKHEUIINX XUMHUYECKUX MPEBpPaLICHUIX,
JISKAIUX B OCHOBE MeTaboim3Ma, O NMPUMEHCHHHA B MEIUIIMHE HEKOTOPHIX HEOPraHWYCCKUX H
OpraHMYECKHUX BEUIECTB; - PACLUIMPEHUE U YIIIyOJIeHWe 3HaHWKM OO0YyYarolMXCsl IO OBJIAJCHUIO
OCHOBaMHU METOJIOB MO3HAHUS, XapaKTEPHBIX ISl €CTECTBEHHBIX HAayK (HaOJt0JIeHue, CpaBHEHUE,
IKCIIEPUMEHT, U3MEPEHHE); - TOJATOTOBKA OOYYAIONIMXCS, OPUCHTHPOBAHHBIX HA XHMHYCCKUN
npoduias OO0y4YeHUs, K YCBOCHHIO MaTepHalia TOBBIIICHHOTO YPOBHS CJIOKHOCTH I0 XHUMUH.
PasBuBaronue:

W () opvupoBaHKe CHENMATBHBIX YMEHHH U HABBIKOB PaGOThI C XHMHYECKHMH
BEIIECTBAMU M MaTepHualaMd B OBITY M HCIIOJIb30BAHMS IOJIYYCHHBIX 3HAHUU Ha MPAKTUKE; -
pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW W YMEHUH YyYallUXCsi CaMOCTOSITENIbHO MPUOOpEeTaTh u
MIPUMEHSITh 3HAHHS Ha TIPaKTHKe. BocurarensHbIe:

BOCTIMTAHHE SKOJIOTUIECKOW IPAMOTHOCTH M XUMUIECKOU KYJIBTYPhI IPH OOpaIIeHu!
C BEIIECTBAMU _ BOCIIUTAHUE SMOITMOHATHHO- IICHHOCTHOT'O OTHOIICHHUS K OKPY)KAIOIIEMY MHUPY; -
OpHEHTAIIMSI Ha BBIOOP XUMHUKO-OHOJIOTHYECKOTO TPODHIIS.



1.5. Anpecar [Tporpammbl
[Iporpamma axTyanbHa Juis oOydatoummxcsi /-8 kmaccoB (13-15 mer). Ha obOydenume mo
HporpaMMe IMPUHHUMAIOTCA BCC KCJIAOIHNE, UMCIOIIUC 0a30BbIE 3HAHUS [0 XUMHUHA U HE HUMCIOIIIHNEC
MPOTUBOIIOKA3aHUH 1O 3I0POBBIO.
1.6. DOpMBI U PEKUM 3AHATUH.
®opmbl OpraHu3aluy y4eOHOTo 3aHSATHS:
W cxionHO-ceMUHAPCKOE 3aHATHE; _ IPAKTHUECKOE 3aHATHE; - Gecea;

W onepenuys, - urpa.

dopmbl opraHu3any 00pa3oBaTENLHOTO MPOIIECca - TPYIOBasi, HHAWBUYaIbHAS.

Conepxanue  Ilporpammbl  mpenmonaraeT — pa3sHOOOpasHble  BUJABI  ACATCIBHOCTH
oOyyaromuxcs: Oecepl, JUCKYCCHM, NMPaKTHUECKUE W JIabopaTopHble pabOThl, CaMOCTOATEIbHbIC
MPOEKTHBIE Pa0OTHI C HCIOJIB30BAHUEM PA3JIMYHBIX HCTOYHHKOB HH(OPMALIUH.

I'pynnoBast (Oecena sBpucTUYECKas, 3alIUTa IMPOEKTOB, JTAOOPATOPHOE 3aHATHE, JIEKIIHS,
OJIMMITHA/A, OTKPBITOE 3aHATHE, TPAKTUIECKOE 3aHATHE, IPE3CHTALUS, CEMUHA).

JlekmoHHO-ceMUHApCKas (opMa MPOBEJACHUS YUCOHBIX 3aHSATHH MO3BOJSICT PACIIMPHUTH H
yrIIyOUTh 3HAHUS O XUMHUYECKHUX BEIECTBAX, IPUMEHSICMBIX B OBITY, CTPOUTEIBCTBE, METUIIMHE U T.1I.
CemuHapBl CIIOCOOCTBYIOT MOBBIIICHUIO YPOBHSI CaMOCTOSITENIBHOCTH OOYYArOIIMXCSl B YCBOCHHHU
MaTepHaia u npu paboTe ¢ JOMOIHUTEIBHBIMU HCTOYHUKAaMH HHpopMarun. [IpakTuueckue 3aHATHS
CIIOCOOCTBYIOT (POPMHUPOBAHUIO CIICUUATBHBIX YMEHHH ¥ HAaBBIKOB pPa0OTHl C XUMHUYECKUMH
BEIIECTBaMU U 0OopynoBaHueM. Co3aaHNE MPOCKTHBIX PadOT MO OTAEIbHBIM TeMaM [Iporpammer
MO3BOJISIIOT ~ Pa3BUTh TBOPYECKHE CHOCOOHOCTH, c(opMupoBaTh y OOYyHYaIONIMXCS YMEHHUs
CaMOCTOSITENILHO MPUOOpeTaTh 3HAHMUS.

Wurterpanus: nporpaMMa yriayoisieT 3HaAHHsS MO OMOJIOTHH, XUMHH, SKOJOTHH >MEIUIMHBL,
nCUX0JI0TuU. ITOroM ycBOGHUSI TPOTPaMMBbI SIBIISICTCS 3AIIUTA TPOCKTA.

Pexxum 3anstuii: 1 pas B 2 Hegemnto no 0,5 ygaca.

1.7. Cpoxk peanuzauuu [Iporpammei.

Cpok peanuzanuu mporpammbl 1 rox. OOmiee KOJIWYECTBO YUE€OHBIX YaCOB,
3aIIaHMPOBAHHBIX HA BeCh nepro o0ydenus: 17 yacos.

1.8.Il.1annpyemsie pe3yJbTaTthl 0ocBoeHusi [Iporpammsl.
ObpazosamenbHule pe3yibmamol:
[Tocne 3aBepiienus odyuenus no [Iporpamme obydarommecs OyAyT 3HATH:

B cocras, cBOiicTBa, 06IACTH IPUMEHEHHS HaUOOJIEe PACTIPOCTPAHEHHBIX
BCIICCTB U MATCPUAJIOB U YMCTb NPHUMCHATH HMX IO HA3HAYCHUIO, CO6JIIOI[21H ImpaBuia
0e301acHOro O0paIeHNsI ¢ HUMH; - POJIb XUMHUYECKHUX DJIEMEHTOB M MX COCTUHECHUH B
KHUBHCACATCIBbHOCTH OpraHu3Ma, - Ba)KHEHIIINEe XUMHUIECKIE MMpEeBpallICHUA, JCKAIIUC B
OCHOBE MeTabonM3Ma; - HEKOTOpble HEOPraHW4eCKHe W OpraHW4YeCKHe BeIIeCTBa,
npuMeHsiemble B Meaunune. [locie 3aBepienns o0y4denus no [Iporpamme oOygaromuecs
OyayT yMeTh:

- COCTaBJIATh CXEMbl OCHOBHBLIX KPYIrOBOPOTOB OHMOT€HHBIX DJIEMEHTOB B
pUpojie, OOOCHOBBIBATH POJIb KAXKIOTO B COXPAaHEHHHM IIPHUPOJHOTO PAaBHOBECHS,
aHAJM3UPOBATh MPUYMHBI U TIOCIEACTBHUS €0 HAapYIICHUS; - IPOBOJUTH XUMHUCCKHUH
HKCTIIEPUMEHT N0 OOHAPYKEHHIO KATHOHOB M aHHOHOB B PAaCTBOPAX;

-coOuoaTh mpaBuiIa 0E30MacCHOCTH TPH OOpPAaIIeHUH C JEKAPCTBEHHBIMU BELIECTBAMH H
cpeAcTBaMu OBITOBOM XUMHH:
-COCTaBIISITh OTYET O MPOAETAHHOM 3KCIIEPUMEHTE,
-IPUMEHSTH BEIIECTBA M0 HA3HAYCHUIO,
-penIaTh 3a/1a41 pa3IMYHON CTETICHH CIIOKHOCTHU: KaK THUIIOBBIE, TAK U KOMIUICKCHBIE;
-pa3BHUBaTH CO6CTBGHHy}O WHUIIMATUBY MW IIO3HABATCJIIBHYIO AKTHUBHOCTL IIpU PCIICHUN
Pa3JIMYHBIX BOIIPOCOB M MPOOJIEM B XHMUH.



Jlii MOHWTOpWHTA pE3yJIbTaTMBHOCTH oOpa3oBarenbHOr0o mporecca mo I[Iporpamme
«XUMHUS B OBITY» UCIOJIB3YIOTCS CIEIYIOIINE BUbI KOHTPOJIS:
I pcBapuTenbHEI  KOHTPOAL (IPOBEpPKA 3HAHMH  ydamuxcs Ha
HayvaJbHOM 3Tane ocBoeHus [IporpaMmbl) — BXOJHOE TECTUPOBAHUE;
B rckymii KOHTPOJIH (B TEYEHHUE BCETO CPOKa peannsanuu [Iporpammbr);
1. UTOTOBBIN KOHTPOJIb (3aKJIFOUNTENIbHAS IPOBEPKA 3HAHUN, YMEHHM, HABBIKOB 10 UTOT'aM
peanuzanuu [Iporpammer).

Coaep:xkanue nporpaMmsl
VY4eOHbIl (TeMaTUYECKUid) MIIaH

Hassanue pasnena | KommuecTso yacos ®dopma arrecrarun/
Bcero | Teopus [IpaKTHKA KOHTPOJIA
BBoaHble 3aHATHSL. 1 0,5 0,5
1 Hcrtopust 1 0,5 0,5 Bxomuoe
B3aMMOOTHOIIIEHHI TECTUPOBAHUE
YEJIOBEKA U 11 M OBl
2 CBolicTBa BEIECTB 1 0,5 0,5 TECTUPOBaHUE/ OTYET
0 MPAKTUYESCKON
pabote
3 [Touemy U Kak |1 0,5 0,5 TECTUPOBAaHUE/ OTUET
MPOTEKAIOT o
XUMUYECKHE €aKI[UU MPAKTUIECKO
it pabote
4 Bona 1 0,5 0,5 TECTHUPOBaHUE/ OTUET
o
MPAKTUIECKO
it pabote
5 YucTele BEleCcTBa U 1 0,5 0,5 TECTUPOBAHUE/ OTUET
CMecHu B JKU3HH o
yeJoBeKa MIPAKTUIECKO
i pabote
[ToBapenHas coib 1 1 0,5 0,5 TECTUPOBaHUE/ OTUET
6 caxap o
MIPAKTUIECKO
i pabote
7 XuMus A 1 0.5 0,5 TECTUPOBAHUE/ OTUET
o
MPAKTUIECKO
i pabore
8 Cronuku 1 0,5 0,5 TECTUPOBAaHUE/ OTYET
1o
MPAKTUIECKO
i pabore
9 Bymara 1 0,5 0,5 TECTUPOBaHUE/ OTYET
1o MPAKTUIECKOM
pabote
0.5 0,5




10 | Xumusau 1 0,5 0,5 TECTUPOBAHUE/ OTYET
CTPOMTEIBCTBO o
NPaKTUIECKO
"
pabote
11 | Xumus u mequnuaa 1 0,5 0,5 TECTHUPOBaHUE/ OTUET
o
NPaKTHIECKO
"
pabote
12 | Xumwust u tpancmopt | 1 0,5 TECTHPOBAaHUE/ OTUET
o
NPaKTUIECKO
i
pabote
13 | Xumusa u yucrora B 1 0,5 TECTUPOBAHUE/ OTYET
JIOMe o
NPaKTHIECKO
U
pabote
14 | Xumusu 1 0.5 0,5 TECTHPOBAaHUE/ OTUET
KOCMETHUYECKHE o
cpeacTBa MPAKTUYIECKO
i pabote
15 | Xumus u rianera 1 0,5 0,5 TECTHPOBAHUE/ OTUET
Semis 1o
MPaKTHYECKO
it pabote
16  Hayuno- 2 0.5 0,5 3ammra npoexra
HCCIIeN0BaTENIbCKAs
MPOCKTHAS
NIEATENILHOCTD
17 8 9

Conepxanue IIporpammel

BBenenue

OO6mume mpaBuiIa paboTh B XUMHUYECKOM JTabopatopuu. TexHuka 6e30macHOCTH Ipu paboTe
B XUMHUUecKoil nabopatopun. Oka3aHue NMepBOW MOMOIIM NPU HECYACTHBIX ciydasx. [IpaBuia
paboThI ¢ KUCIOTaMH, I1IeI04YaMu, JIETYYUMH BelecTBaMu. HarpeBarenbHble mpuOOpHI U IpaBUiIa
paboThl ¢ HUMH. XUMHUYECKasi IOCY/a O0ILEro Ha3HAYeHUs. MBIThE U CYIIKa X UMUYECKOM OCY/IBL.

Ponb XuMuM B KU3HU YelIOBEKa M pa3BUTHU denoBeyecTBa. O030p BaKHEMIIMX KIIacCOB
COCIIMHEHUH, UCIIONB3yEMBIX YEJIOBEKOM. XHUMUS -TBOPEHUE MPUPOABI U PYK YEJIOBEKa. XUMHUS
BOKPYT Hac. XMMHUYECKHUE BEUIECTBA B IOBCETHEBHOM KU3HH YEJIOBEKA.

[IpakrTuka:

[Ipuemsbl oOpalieHsl ¢ HarpeBaTeJbHBIMU NPUOOpaMU (CIMPTOBKA, IUIMTKA, 800sAHO0AH) U
XMUMUYECKOH MOCY0i 00I1ero Ha3HAYeHHUSI.

CocrapneHue Ta0IML, OTPAKAIOMUX KIACCU(UKALIUIO BEIIECTB, U3TOTOBJICHUE YTUKETOK
HEOPTraHUYECKUX BEUIECTB, COCTABICHHUE CIIMCKA PEAKTUBOB, HECOBMECTUMBIX IS XPATICHHUSI.



Tema 1. Mctopus B3auMOOTHOLIEHUH YE€JI0BEKA U IPUPO,IbI

Hctounuku »sHeprum (uMcuepmaemble U HeHcueprnaemble). «IKOJOTUYECKUN PIOK3AK».
HeoOxoaumocTh OepekHOTo OTHOIIEHHUS K OKpysKarolled cpene. YenoBek W Mmpupoaa B JajJeKOM
MPONUIOM: MPHCBAaUBAIOIICe XO3AUCTBO. [lpeBHue monu. BiMsHue NpUpPOAHBIX YCIOBUM Ha
pacceneHue U 3aHATUS IPEBHUX JIIOAEH.

OcHoBHbIE 3aHATHS APEBHUX JIIO/ICH: cOOMpaTeNbCcTBO U 0XoTa. [IpucBanBaroiee X035HUCTBO.
JlokanbHBbI XapaKkTep BIUSHUS EATEIbHOCTH IPEBHUX coOMpaTeneil 1 OXOTHUKOB Ha MIPUPO.Y.

[lepexon demoBeka K  HOpOM3BOIAIIEMY  Xo034iicTBy. IlpomsBopsmiee  XO3sMCTBO.
Bo3HukHOBeHME 3eMieAennst U CKOTOBOACTBA. Bo3aelicTBue Ha MpUPOY APEBHUX 3€MIIENIEIbIEB U
CcKOTOBOAOB. CTUXHMITHOE IPUPOI0TIOIR30BaHue. OnycThiHUBaHUE. [ MOENTh ITMBUITH3AITHIA.

Ot konecHuubl 10 camoisieta. M3MeHeHue xapakTepa IpHUPOJONOJIb30BaHUS B IpoOILECCE
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA

Yenosek u mpupoaa B HacrtosmieMm. IIpsMoe M KOCBEHHOE BO3JEHCTBHE XO3SHUCTBEHHOMN
NeSTENIbHOCTH YeoBeka Ha npupony. Mutponykius. Hercuepnaemble u ucuepnaemble HCTOUYHUKU
sHepruu. VcTouHMKHM SHeprum (UcyepriaeMble M HeHcueprnaemble). «IDKOJIOTMUECKHH PIOK3aK».
HeobxomumMocTh OEpekHOTO OTHOIICHHSI K OKpYKaromied cpeae. ANbTepHATUBHBIE WCTOYHHKH
SHEPTHH.

[IpunuBHBIE 35€KTpOCTAaHIMU. DHEpPrus BeTpa. ['eorepmanbHas sHeprus. buosnepreruka.

[IpakTrueckue 3a1aHus

MopenupyeM BeTpsiHOM [ BUrarens.

CTpoum «po3y BETPOB» CBOEH MECTHOCTH.

IIpeBpatieHue pa3HbIX BUIOB SHEPTUU APYT B ApPYra.

HarpeBaeM mno-pazHomy (mepenauda TEIUIOBOM PHEPrUM U3IYyYEHHEM, TEIJIONPOBOIHOCTHIO,
KOHBEKITHECH).

Tewma 2. CBoiicTBa BEILIECTB.

Xumuueckue u (pusmyeckue cBoiicTBa BemecTB. YucThie BemecTBa U cMecd. OCHOBHBIC
MIPUEMBI C TBEPABIMU, )KUIKUMH U Ta3000pa3HbIMH BelecTBaMu. JIabopaTopHbIE CIIOCOOBI MOTyISHHUS
HeopraHnueckux Bemiects. [Iponiecc pacTBopenus BemiecTs. PacTBOphI M X MPUTOTOBJICHHUE.

[IpakTueckue 3aqaHust

[Tonydenue yriekuciioro ra3a, KUCIopoja B 1ab0paTopu.

[Tonyuenue cynbdara menu u3 meau , cepedpa u3 HuTpara cepedbpa u 1.4 Tema 3.

[loueMy 1 Kak MPOTEKAIOT XUMUYECKUE PEAKIIUH.

MHorooOpa3ue U 3aKOHOMEPHOCTH TPOTEKaHUs XUMHUeCKuX peakuuid. Kiaccuduxanms
XUMHUYECKHUX pPEaKIil. 3aKOHOMEPHOCTH IMPOTEKaHMsI XUMUYECKUX peakuuid. BHeumHue npusHaku
MIPOTEKAaHUs XMMHUYECKUX peakiuil. XuMUYecKue ypaBHEHMs. 3aKOH COXPaHEHHUsI MaccChl BELLECTBA.
XUMUYECKUE PEeaKIMU B KHUBBIX OPraHU3MaXx.

[IpakTnueckue 3a1anus

CocraBieHue ypaBHEHUI peakluii 0 LEMOYKe NMpeBpalleHui.

OmnbiTel «3Mest U3 caxapHoil mydb», «B3anuMOIEUCTBHE METAUIOB C COJSTHOW KHCIOTOWY,
«3Mes U3 TIIIOKOHATaKwIb

[IpoBeneHne KaueCTBEHHBIX PEAKIIUH.

Tema 4. Bona.

Bona B macmrabe muanersl. Kpyrosopor Boabl. IlpupoaHas Boja u €€ mpecHoil Boabl Ha
maHete. [IpecHast Boja u ee 3amachl. DKOJOTHYECKUE MPOOJIeMbl YMCTON BOABL. Boga B opranusme
yenoBeka. Boma B MemunuHe u (apmakonoruu. AHOMannu (QU3NYeCKUX CBOMCTB .PacTBopsiomas
criocoO6HOCTh BOJIbI. [IpoGieMbl MUTHEBOM BOJIBI.

[IpakTuka:

AHanu3 BOJbl U3 NPUPOAHBIX HCTOUHUKOB.

PactBopsitomiee ericteue BOJIbI.

Ouunctka BOJIbI.



OHpe)ICJ'ICHI/IC JKCCTKOCTHU BOABI U €€ YCTPAHCHUC.

MHoro Mu Bofbl OBoIIax U GpyKTax?

Tema 5. UucTele BENIeCTBa U CMECH B JKM3HU YEJIOBEKA

Yucteie BemecTBa JuctumupoBannas Boja, Kuciaopoa. Cepebpo, Bogopon, Ceunen u ap.
Hctunnsle pactBopsl. Cmecu Mopckas Boxa. I'panutr. Cranb. PacTBop xsopuza HaTpus Ui
uabekiuil. Yyryn. Bozayx. bazanst. CTekiio. OMynbcust «Maciio B Boje». Pa3HOBUIHOCTH cMecei,
00JIaCTH UX MCIIOIH30BAHMSI B IIOBCEAHCBHOM )KU3HU YeIOBeKa. [ OMOTEHHBIC M TE€TEPOTreHHBIC CMECH.
Cmecu B apmakosioruu. [Ipumepsl KUIKHX, TBEPIBIX U Ta3000pa3HbIX cMmeceid. OMHOPOIHBIC U
HEOAHOpOAHBIE cMecH B ObITy. CBolicTBa cMecel. Pazenenue cmecei.

Brigenenue BemecTB W3 HEOJAHOPOJHOM CMecCH, OOpa3OBaHHOW pPACTBOPUMBIMHU H
HEpacTBOPUMBIMHU B BOJIe BellecTBaMu. OTcTanBanue: BrieneHre BeecTB U3 HEOAHOPOIHOM CMECH,
00pa30BaHHOW HEPACTBOPUMBIMH B BOJI€ BEIIECTBAMH C Pa3IMYHOM IUIOTHOCTHIO. B nmemurenbHOU
BOpoHKe. J[MCTUIIALNSA, BhITApUBaHUE, EHTPUPYTUPOBAHUE, XpoMaTorpadus -KpUCTAIITU3aUI U
BO3roHKa. lleperoHka WM AWCTUUBILUSA - CIOCOO pa3/ieNieHus, OCHOBAHHBIA Ha pA3IUYUU B
TEeMIIepaTypax KUIMEHUs IPYT B APYre KOMIIOHEHTOB.

IIpuem pasneneHus OJHOPOAHBIX CMECEM IIyTeM WCIApEeHMs JIETYYUX JKHIKOCTEM C
MOCJIEAYIOIEN KOHJeHcannen ux napos. [Ipumep: nosryueHue THCTUIIIIMPOBAHHON BOJBI.
Pemenue 3a1au Ha HaXOXKIEHUE MACCOBOM U 0OBEMHOM 10T KOMIIOHEHTa cMecH. [IpakTrka

HsroroBnenne nmpocTelmmx GUIbTpoB U3 MOAPYIHBIX CPeACTB. Pa3neneHue HEOTHOPOIHBIX
CMECEH.

OuncTKa MEAHOTO KyNopoca OT HEPACTBOPUMBIX U PACTBOPUMBIX mpuMmeceil. Tema 6.

[loBapeHHas coib U caxap

Ponp moBapeHHOH coiv B 0OMEHE BEIIEeCTB YeIOBEeKa W JKMBOTHBIX. CojieBOM OallaHC B
opraHusme uenoBeka. [[pumeHeHue xjiopuaa HaTpus B XO3IUCTBEHHOM JIEATEIbHOCTH YEJIOBEKA.
Korna comp - sa. 3noynoTtpebnenue conplo. Vcmnonb3oBaHue XJIOpUAa HATPUS B XUMHUYECKOU
MpoMbIIUIEHHOCTU. Mcnonb3oBaHue Xjopuja HaTpus B numnle, Meauuuse. lIpomsBonctBo
noBapeHHo# comu. Caxap u ero cpoiicta. [lone3nple U BpenHble 4epThl caxapa. HeoOwbraHOE
MIPUMEHEHHE caxapa.

Tema 7. Xumus numm

W3 yero cocrout nuima. XuUMHUYECKHN COCTaB MPOAYKTOB NMuTaHus. OCHOBHBIE KOMITOHEHTHI
MTUTIIH: )KAPBI, OCITKH, YTIICBOIBI, BATAMUHBI, COJIH. XUMHS TPOAYKTOB PACTUTECIHEHOTO U JKUBOTHOTO
npoucxoxaeHus. Ousnonorus nurieBapeHus. [IpoayKTsl OBICTPOrO MPHUTOTOBJICHHS U OCOOCHHOCTH
ux npousBojacTia. [Iponeccel, npoucxoasiue Opyu Bapke, TYIIEHUU U xapeHuu nuum. Kak cnenats
€Iy He TOJIbKO BKYCHOM, HO U ToNie3HON? J|00aBKM B MPOAYKTHI MUTAHUSI.

XUMHUYECKUE PEAKLMU BHYTPHU HAC. XUMUYECKUE MTPOLIECCHI, TPOUCXOASIINE NTPU XPAHEHUH U
nepepabdoTKe CeTbCKOX03CTBEHHOTO ChIpbsi. KOHCEPBaHTHI M1 aHTUOKUCIIUTENH, UX POJIb.

Croco0Obl XMMHYECKOTO aHalIM3a COCTaBa BEIIECTB B MpoAykTax mnurtaHus. CopeprkaHue
BUTAMUHOB U MUHEPAJIbHBIX BEIIECTB B MUIIEBBIX MPOIYKTAX.

[IpakTnka

Onpenenenue kauectBa Meaa. [Ipoepka Mena Ha HaNMYUe KpaxMmaia, Meja, CaXxapo3bl.

Onpenenenue sumanunosA, C, E B paCTUTEIbHOM Macie.

OnpenesneHre HUTPATOB B MPOAYKTaX.

Ormpenencaue KodhenHa HaUTKax

KadecTBenHbie peakiuu na npuCyTCTBUE YTIEBOOB.

Tema 8. Crinuku

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE MPOLIECCHl, MPOTEKAIOLUE NpPH 3aKUTaHUM CIIHYKH.
OcHOBHBIE BUBI COBPEMEHHBIX CNHYeK. JlepeBsiHHbIC(M3TOTOBICHHBIE U3 MSTKUX MOPOJ JEpPEBa -
OCHHBI, JIUTBI, TOTIOJISI, aMEPUKAHCKOW O€JI0i COCHBI U T. 11.), KAPTOHHBIE U BOCKOBBIE (TTapaduHOBbIE
- M3TOTOBJIGHHBIE M3 XJIOMYAaTOOYMa)KHOTO Kryra, mpomnutaHHoro mnapadunom). Ilo merony
3QKUTaHMUS - TEPOYHbIE (3aKUTAIOIIMECs] MPU TPEHHUU O CIEUHMAJIbHYIO MOBEPXHOCTh TEPKY) U

OecTépouHble (3aXKHUTAIOIINECS MPU TPEHUH O JTI00YI0 TOBEPXHOCTB).



Cnnueunoe npousBoacTBo B Poccun. CtpoeHune, cocTaB U U3TOTOBICHHUE CITUYEK.

Crneunanbable ciuukd. 11ITopMoBbIE (OXOTHUYBM) - TOpSLINE HAa BETPY, B CHIPOCTH U MOJ
noxaém. Tepmudeckue - pa3BUBaroIIMe MIPU TOPEHUH 00JIee BBICOKYIO TEMIEPATYPY U JAIOLIUE MIPU
CrOpaHHHM rOJIOBKHU 0oJIblIIee KOJIn4ecTBO Teria. CUrHaIbHBIE - JAlOlIHe PY TOPEHUH IIBETHOE IIaMsl.
dororpaduueckre - JarOlMIM€ MTHOBEHHYIO  SIPKYIO  BCIHBIIIKY, HCIHOJB3YEeMYIO  TpHU
¢dotorpadupoBanuu. CurapHple CIUYKH YBEIWYSHHOTO pa3Mepa A Oojiee MPOAOHKUTEIHHOTO
TOpPEHUsI TPH PACKypuUBaHUM curapbl. TpyOouHble- CHMUYKM YBEJIMYEHHOro pa3mepa i Ooiee
MIPOJIOJKUTEILHOTO TOPEHUS MPU PACKYPUBAHUU KypUTEIbHON TpyOKH. KaMUHHBIE - OYeHb JITTHHHBIE
CIMYKH, YTOOBI 3a)KHUraTh KaMUHBI. ['a30BbIe - MEHBIIEH JUIMHBI -4€M KaMUHHBIE, YTOOBI 3)KUTaTh
ra3oBble TOpeNKU. JlekopaTuBHbIE (IIOJAPOYHBIEC, KOJIIEKIMOHHBIE) - OrPAHUYECHHBIE BBITYCKU
KOpPOOKOB (MHOT'1a HabOpaMH, yJI0KEHHBIMH B IEKOPaTUBHYIO KOpoOKy). Tema 9. bymara

Ot neprameHTa W MIEIKOBBIX KHUT A0 Hammx aHel. llemmonos3a. Cessyromue: KaoiauH,
KapOOHAT KaJbIUsl, MUTMEHTHI. XJIoMU4aToOyMakHble TKaHW. Bunbl Oymaru u ux mnpakTH4ecKoe
ucnosnb3oBanue. TexHonorus npousBoacTBa Oymaru. CTpykrypa OyMaru mojJ MUKPOCKOIIOM BO
(bIyopecieHTHOM CBEYCHHH.

[Monydabpukatel 1 OPOU3BOACTBA Oymaru: IpeBECHas Macca WM LEeJUTI0JI03a;
LEJUII0JI032 OJHOJIETHUX PpAacTEHUM (COJOMBI, TPYTHMIIBI, KOHOIUIM, pHCa U JAPYTHX)*
MOJTYIEIITION03a; MaKyJaTypa; TPSAMUYHAs MoTyMacca; A CIIeHAIbHBIX BHIOB OyMaru: acoecr,
LIEPCTh U IPyrue TEKCTUIIbHBIE BOJIOKHA.

[TpousBoACTBO OyMaru: mMpUroTOBJICHHE OyMaXHOW MacChl (Pa3MOJ M CMEIIICHHE
KOMITOHEHTOB, IIPOKJICHKA, HATIOJIHEHUE U OKpacka OyMa)>KHOW MaccChl)® BRIPAOOTKa OyMaXKHOM
Macchl Ha OymarojienaTeIbHON MalmHe (pa30aBieHre BOAOW U OYMCTKA MACCHI OT 3arpsi3HCHHUM,
OTJIUB, IPECCOBAHKE U CYIIKa, a TAK)KE NIEPBUYHAS OT/I€JIKA)* OKOHYATENIbHAs OT/EJKa
(karaHapUpPOBaHUE, Pe3Ka); COPTUPOBKA U YIAKOBKA.

IIpakTuka.

N3ydeHnue cBOICTB pa3Iu4HbIX BUJOB OyMaru.

[onyyenne Oymaru.

Tema 10. XuMusi U CTpOUTEIBCTBO

Crpoutenbubie pactBophl. M3BecTs. Medn. [lecok. beron. Llement. Mctopus crexna. Kupnuumn.
®apdop u ¢pasHc. [IpeBecHa yHUKAIbHBIN CTPOUTEIBHBIN MaTepUall.

Jlakokpacounble Martepuanbl. CBoHcTBa onu@bl, MacISIHBIX KpacoK, 3Majeil, pacTBOpUTeNeH.
[lonsiTne 00 HKONOTHMYECKH YHCTHIX Marepuanax. Kepammyeckas mnena. CUIMKAaThl METaUIOB H
BSDKyILME MaTepuaibl. Koppos3us ctpoutenbHbIX MaTepraioB. [lonrMepsl B CTpOUTENBCTBE.

XUMHUYECKUE CBOMCTBA CTPOUTEIBHBIX MAaTEPHUAIIOB

X¥UMHYECKasi CTOMKOCTh - 3TO CBOWMCTBO IIOKAa3bIBAET, HACKOJIBKO MaTepHal yCTOMYMB K
BO3JEHUCTBUIO IPYTHX BEIIECTB: KUCIIOT, IIEJIOYEH, COJIEN U ra30B.

Koppo3nonnass yCTOMYMBOCTH CBOMCTBO MaTepuala MPOTHUBOCTOATh  BO3JACHCTBHIM
OKpy:karolen cpenbl. Yaiie BCero 3To0 OTHOCUTCS K CTOCOOHOCTH HE MPOITyCKaTh BIIATY.

PacTBOpUMOCTH - CBOMCTBO, MPU KOTOPOM MaTepHall UMEeT CIOCOOHOCTh PacTBOPATHCA B
Pa3JIMYHBIX KUIKOCTSX.

Anre3uss - CBOHCTBO, KOTOPOE€ XapaKTepU3yeT CHOCOOHOCTh COEOUHSATHCA C APYTUMH
MarepuagaMy U TOBEPXHOCTSIMH.

Kpucrannmzauust - xapakTepuCTHKa, IMPU KOTOPOM MaTepHall MOXKET B COCTOSHMM Iapa,
pacTBOpa WK paciiaBa 00pa3oBhIBATH KPUCTAILIHI.

Buzpl 3arpsi3sHenuii (pUieBble, paJualliOHHbIE, OMOJIOrHYECKHUE, IITyMOBBIE), 3HAUCHHE )KUBBIX
OpPraHM3MOB B JIOMaX U KBapTHpax.

Pemenue 3a1au ¢ HKOJIOrMYECKAM COIEPIKAHUEM.

Tema 11. XumMug n MmenunuHa

[lepBbie maru xumuu B Mmeauinue [lonstue o papmakosiaoruu, xumuorepanuu. [laparnense -
OCHOBOIIOJIO)KHUK ~MeAuIMHCKOW xuMuu. KmaBauit T'amen . ¢apmakomor. II. Dpmux -



OCHOBOTIOJIOXKHHUK XuMHOTepanuu. [Ipodeccun: XuUMHK, OHOXMMHK, (apmaleBT, JTaOOpPaHT.
JlexapcTBeHHble BemiecTBa. Kiaccudukanum JIeKapcTBEHHBIX BEHIECTB: (papMakoiIoruveckas,
xumuueckasi. CoIpb€ Ui MOJy4eHUS] HEOPTaHUYECKUX, OPraHMYECKHUX JIEKAPCTBEHHBIX BEIECTB.
@®opMbI JIEKapCTBEHHBIX MpenapaToB: TaOJIETKH, Jpaxe, CBEUH, IMYJIbCUH, CYCIIEH3UH, HACTOMKH U
Aap.

[IpakTuka

O3zHakoMyeHHe ¢ (popmMaMu JE€KapCTBEHHBIX IPETapaToB.

3HaAKOMCTBO ¢ 00pa3IamMu JIGKaPCTBEHHBIX CPEJICTB U OIBITHI C HUMHU.

Camble poCThI€ U3 JIEKAPCTB

[lepmanranat xanus. ictopus otkpbitus. @uznueckue cBoiicTBa. OKUCIUTENBHBIE CBOWCTBA.
[lpumeHeHne pacTBOpOB INEpMaHTaHaTa Kauus B ObITy, B MeauuuHe. llpaBmia xpaneHus. Mepbl
MepBOM MOMOIIM IPU OTPABICHUH KOHIIECHTPUPOBAHHBIM PACTBOPOM IepMaHraHata kanus. [lepokcun
BOJIOpO/Ia, UCTOpHUS OTKpbITUA. [lepruaposb. Ouzndyeckue, XUMUYECKUE CBOMcCTBA. [IpumeHeHne B
MEJIMIIUHE: KPOBOOCTAHABIMBAIONIEE U JIE3MH(GUIUPYIONIEe CPEACTBO. VIOA: MCTOPHS OTKDHITHS,
CTpoeHue, (pu3nyeckue 1 XuMHUUECKUe CBOICTBA, IPUMEHEHUE.

bophas xucnora, OOpHBIN CIUPT, aHTUCENTUYECKAst aKTUBHOCTh. PDU3NOJIOTUUECKUI pacTBOP.

Jlsnuc. HamateipHbiil ciupt. I'ekcaruapar xiaopuja kaneuus. ['entaruapat cynbpaTa HUHKA.

AKTHBHUPOBaHHBIN YIOJb.

[IpakTuka

[IpuroroBnenue pacTBopa XJIOpUAa Kaablus ¢ 3aJaHHONM MacCOBOM JOJIEH.

«Kunkuit  xameneon». Pasznoxenume mepokcuma  Bojmopoma. H202  oxuchutens,
BOCCTaHOBHTENb. PacTBOpeHne nona B Boze, B cnupre. Pacnio3HaBanue HOAUIOB.
OOecuBeurBaHuE pacTBOPA NIEpPMaHraHaTa Kajusi aKTHBUPOBAHHBIM YIJIEM.

SImoBUTHIE BeNlecTBA

Sner. Knaccuukanus sIOBUTHIX BEIIECTB. YTApHBIM ra3: mpu3Haku oTpaBieHus. Oxa3zaHue
nepBoit nomomu. Pryts. TokcuunOCTh MapoB pryTr. Cou PTYTH: KOJIOMEINb, CyJIEMa sSIPUMEHEHNE B
MenuuuHe. Mpiubsk. CBunen. CoeauHeHus Xpoma. TOKCMYHOCTh OPraHUYECKHX PAacTBOPUTEIIECH.
[IpaBuna xpaHeHus A70B B ObITY. Mepbl IepBOi MOMOLIM IPU OTPABICHUH. XUMHUS U MEIUIMHA.

Buozennsie 31emenmot u ux coeoutenus

OO6mwmit 0630p OMOIOTMYECKOM POJIH JIEMEHTOB-OpraHoreHoB Yriepoa. Bomopoa. Kucnopon.
Azort. Cepa. Docdop.

buonornyeckast posib HEKOTOPBIX HEMETAIJIIOB, HE OTHOCAIIMXCS K opraHoreHam drtop. Xiop.
bpom. Mon. Kpemuuii. Cenen.

buonornuecku BaykHbIe HEOpraHUUECKHE coeluHeHus: HemeTawioB. Kucnopon. O3oH. Boga.
Munepansabie Boabl. [lepokcun Bomopona. dDepMmMeHTaTHBHBIE CpENCTBAa 3alIUTBl OpTraHU3MA.
CepoBoaopoa. AMMHAK.

Hutpatbl, HUTpUTHL. YTiekucnblii ra3. MoHookcup yriepona. bydepHsie cuctemsb
opranusma. ['mapokap6onatHas OydepHas cucrema. DocdaTtHas OydhepHas cucrema. MexaHu3m
O0ydepHoro nericTBHs CUCTEMBL. B3auMOCBSI3b KPyrOBOPOTOB OMOTCHHBIX 3JIEMEHTOB.

[IpakTuka.

Temarnueckas BUKTOPHUHA «XUMHSA 1 MCAHUIIMHA .

duznueckas XUMUSA U MEAUIIMHA

Ou3noIOr - 3T0 PUINKO-XUMHUK, UMEIOIIHNI JeJI0 ¢ SABICHUSIMH XKUBOro opranuzmMa. .M.
CeuenoB JKuBble oOpraHu3Mbl MOTYT CYIIECTBOBaTh JIMIIL Ojarojaps HMX 3aMeuyaTelbHON
CHOCOOHOCTH KMHETHYECKH KOHTPOJIMPOBATh XMMHUYECKHE PEAKIMU M TeM CaMbIM IMOABISATh
CTPEMIICHME K JOCTHXKCHMIO TepMoAuHamudeckux pasBHoBecuil. MB. bepe3sun Xumunueckas
TEPMOJMHAMUKA U JKMBbIE OpraHu3Mbl TepMoIMHAMUKA U OPraHU3MBI.



XuMudeckass W OMOXMMHYECKas KHHETHKA W KaTanu3. DEepMeHTh - OHOJOTHYECKHE
KaTaJIn3aTOPbI. 3HAYEHUE PACTBOPOB JJIsI OMOJIOTHU ¥ MEAUITUHBL.

Kucnorno-menounoe paBHoBecue 1 OyhepHbIe CHCTEMBbI OpraHu3Ma.

AMUHOKUCIOTHBIE Oy(epHble cucTeMbl. benkoBbie Oy(hepHble CUCTEMBI.

N3menenne KUCIOTHO-IETIOYHOTO PABHOBECHS MPHU PA3TUYHBIX 3a00JICBAHUSIX.

Heoprannueckne MeauuMHCKHME MaTepHaibl. MeTauibl.  YTJIEpOAHBIE  MaTepHUallbl.
MexaHu3Mbl B3aUMOJICHCTBUS MEAMIIMHCKUX MaTE€pHAJIOB C OMOJOTHMUYECKHUMH CHCTEMaMH.
BsaumopeiicTBusi: MaTepua - KpoBb, MaTepual - TKaHb, MaTepual - KJIeTka, MaTeprail OHOMoIUMEpHI.

HckyccTBeHHBIE OpraHbl. ANNapatbl «HMCKYCCTBEHHOE CEpALE-JIErKOe», «HUCKYCCTBEHHAas
nouka». VICKycCTBEHHOE cep/ilieé 4YeJOBeKa C aBTOHOMHBIM HMCTOYHMKOM MNHTaHUSA. Bompockl k
CEMHHApaM:

. Mox: uctopust OTKpBITHSA, CTpOSHUE, (PU3NIECKHE U XUMHUECKHE CBOMCTBA, IPUMCHCHHE.

2. bopHas kucnota, GOpHBIA COUPT, AHTUCETITUYECKAs! aKTUBHOCTb.

3. ®usnonornueckuit pactpop. Jisnuc. HamateipHblil coupr.

4. O®ypamwivH. AKTUBUPOBaHHbIM yronb. ['opunynuku, miacteipu. MX npumeHnenue,
CBOICTBA, CITIOCOOBI XpaHEHUSI.

5 . AcriupuH. [Ipumenenue, hpapMakoIormieckoe IeicTBUE Ha OPTaHU3M.

6. AHTHOMOTHKHY, KIaccuukanusi..

7 . ApomaTHueckue Macia U UxX JIeHCTBUE Ha OpraHu3M. ApomaTeparnusl.

8. AcnupuH, pu3nUecKHe CBOWCTBA, HCTOPHS MOTyUYEHUS.

9. AHTHOMOTUKH, HCTOPUS OTKPBITHUS.
1 O. Knaccuduxanus s0BUTHIX BELIECTB.

11. VrapHblii ra3: Npu3Haku oTpaBieHus. OKazaHue NepBOi MOMOLIN.
12. Pryte. TokcuuHocTh mnapoB prytu. Conum pTyTH: KaloMellb, cCyJeMa,
MPUMCHCHUC B MCIUIINHEC. MpbImbsx. CBI/IHGH. CO@I[I/IHGHH’I Xpoma.
[IpakTrka

HccnenoBanue eKkapcTBEHHBIX MTPENapaToB.

HenoBas wurpa «Cmnacutre OoapHOrO». JlemoBas wWrpa COMPOBOXKAACTCS MPOBEACHHEM
KaueCTBEHHOTO aHallM3a pacTBOpa KOHKPETHOTO BelecTBa XxuMudeckumu. (BemecTBa: THoCynbdar
HATpUsl, HOBOKAWH, JIAKTAT Kaiblus, O-TII0K03a, METHBINA KYIIOpPOC, OpOMU/I KaJusl, Cynb(aT Maraus).

HccnenoBanue TOKCHYHOCTH OBITOBBIX BemiecTB. OctopoxHo, numeBblie [loOasku! Hx
JleficTBHe Ha OpPraHuU3M.

Pemrenue 3a1a4 no o6mieit xumun

JlekapcTBeHHBIE Mpenaparbl, UX BHIbBl U Ha3HaueHue. Kaxkoe JeKapCcTBO - XUMUYECKHI
pEaKTuB.

Mmuororpannseiii on. [loyemy o Hago AepKaTh B IUIOTHO 3aKYNOPEHHOM CKIISTHKE.
«3enéHka» Wi pacTBOp OpUUTHAHTOBOTO 3e1EHOT0. HeoObuHbIE CBOMCTBA OOBIYHOM 3EIEHKH.

AKTHUBUPOBAHHBIN YTOJIb.

JlekapctBa ot npoctynbl. Butamunbsl Camo/ienbHbIE JIEKapCTBa.

[lepmaHranaT kanus, MapraHIOBOKHCIBIA Kallui, OH kK€ «MapraHijoBkay». HeoObruHble
CBOMCTBa MapraHoBKH. Kakyro omacHOCTh MOXKET MPEACTABISTh MapraHIlOBKa.

Hy>xna nu B joMaiHeii anteuke 60pHast KHCJIOTA.

Crapple J1iekapcTBa, KaKk ¢ HUIMH MOCTYIHTb.

Bompocsl k ceMuHapam.

1 . Ilepmanranar kanmusi. Mcropus oTkpbiTust. @usznueckue  cBoiicTBa. OKHUCIHUTEIbHBIE
cBoiicTBa. [IpaBuiia XpaHeHHs ITepMaHTraHaTa Kajusl.

2. [lpumeHeHune pacTBOpa epMaHraHara Kajuus B ObITY, B MEIULMHE. Mepbl IepBOil MOMOIIH
IIPY OTPABIECHUHU KOHLIEHTPUPOBAHHBIM PACTBOPOM IIEPMAHTaHATA KaJIU.



3. PacTBOp OpmimuanToBOTO 3€meHoro. [lepokcua Bo1opoia, UCTOPUS OTKPBITHS.
[Teprunpoiib. ®uznyueckue, XuMUYECKHUE CBOMCTBA. [I[prMeHenne B MeIUIIMHE:
KpOBOOCTaHABJIMBAIOIIEE U AC3UHPHUIINPYIOIIEE CPEICTBO.

[IpakTHKa.

JetictBue KucnoT ma OpuutMaHTOBBIA 3eieHbid. [llemounoe

pacuiernieHle JICBOMULIETHHA.

Tema 12. XuMus 1 TpaHCIIOPT

Matepuanbl, KOTOpblE HCIONIB3YIOTCS JJisi HM3TOTOBJICHUS AaBTOMOOWIEH. 3ampaBoyHbIC
KHUAKOCTU (TOIUIMBO, Maclia, CMa3Kd, OXJIaXAAIOIIHe KUJIKOCTH M T. I.); PE3WHbl - IIUHBI U
PE3MHOTEXHUYECKUE M3/CIHS; TIAaCTMACCHI; OT/ICIIOYHOICKOPATUBHBIE MaTepuaibl (OOMBKA, JTaKu U
KpacKH, aHTUKOPPO3WOHHBIC TOKPBITUS U T. I1.); KJIEH, FEPMETHUKU. DJIEKTPOJIUT - ITO UYTO-TO
3HaKOMO€. beH3WH, KepOCHUH W JpYyrue «- WHBI XUMHUYECKHE TPOIECCHl, MPOUCXOSIINE TpPH
AKCILTyaTaluy aBTOMOOUIIS. DKoorust 1 aBToMo0mb. [lpakTuka:

1. Bensun v KEPOCUH Kak pacTBOPHUTEIH.

OnbITHl [0 O3HAKOMIJIGHUIO C pAcTBOPSIIOIIMM JeicTBUEM HEPTENpPOAYKTOB, Kak H
MIPEAbIAYIINH, TUI0XO BUIHBI ¢ JEMOHCTPALIMOHHOTO CTOJIA, NO3TOMY MX JIy4lll€e BCETO CTABUTH B
KauecTBe JJa00paTOPHOU PabOTHL.

a) B IpoOupKH ¢ OEH3MHOM, KEPOCHHOM U BOJOW HanuBaroT 1o 0,5 MJI pacTUTEIBHOTO Maciia
u B30anThIBarOT. Macio pactBopsieTcst B yriieBogopojaax. OTMEYaroT JTydIlyl0 pacTBOPUMOCTH B
OcH3MHE.

0) B HeOOJbIINE CTAKAHYMKU WK (apPopoBbIE YAIIKU C TEMH K€ KHUJIKOCTAIMU MOMELIAIOT
KYCOUKHM TKaHU C ISITHAMU JKHpa U TNEPEMEIIMBAIOT UX CTEKISHHOW manoukod 2-3 muH. [locne
BBICBIXaHUsI TKaHU, IOMELCHHbIE B OCH3UH U KEPOCHH, OKa3bIBAIOTCS OYUIICHHBIMHU OT KHpa.

2. Tl'openue BBICIHINX yrieBonopoaos.

a) CMauuBaloT NOJOCKU (pUIBTPOBATIBHOI OymMaru B O€H3MHE, KEPOCHUHE, Ma3yTe U IMOKUTAIOT
ux. BemecTBa ropsAT cBeTAmMMCS IUIaMEHEM. Bpiciine yrieBoAgopoAbl MpPU TOpEeHHH 00pa3yroT
KOTIOTb.

6) Ha xene3nble tuiacTHHKH Wi (ap(opoBble KPHILIKA HAIMBAIOT 1O HECKOJIBKY Karelb
OCH3MHa, KEPOCHMHA W CMAa30YHOI0 Macjia MM Ma3zyTa W IMOJDKHUTaioT. HaOmomaoT To ke sBICHHE.
OOpamaroT BHHMaHHE Ha JIETKYI0 BOCIDIAMEHSEMOCTh O€H3WHAa M Ha CPAaBHHUTENBHO TPYIHYIO
CropaeMocCTh Ma3yTa.

B) B JKeJe3HyI0 uiu papdopoByrO JIOKEUKY MOMENIAIOT HEOONIbIION Kycouek nmapauHa u
HarpeBaroT ero B I1aMeHu ropenku. [lapadun ninasurcs, a 3aTemM roput, 00pasyst KOMOTb.

3. Ounctka O€H3MHA U KEPOCHHA.

beH3uH 1 KepoCuH Iocie 3aBOACKON MEPEroHKH CoJepKaT NpUMecH HAaTEHOBBIX KUCIOT U
IPYTUX BEILIECTB, OCIOXKHAMOIIMX MX NpUMEHEeHHe. HeouuineHHbII KEpOCHH, HAlpuMep, ILI0XO
MOJHUMAETCS 0 (PUTUITIO JIAMIIBI, ¢J1a00 TOpUT U OBICTpO 0OpasyeT Harap. HeounieHHbIe TPOAYKTHI
MO>KHO Y3HAaTh I10 TPSI3HOMY BUAY U MaJIOil MPO3PAYHOCTH.

OuucTKy Npou3BOAAT 0OBIYHO, 00pabaThiBasi HE(PTEIPOIYKTHI CliepBa KOHILIEHTPUPOBAHHON
KHCJIOTOM, a 3aTEM IIEI0YbIO.
HanuBaior B GOJBIIYIO AETUTEIbHYIO BOPOHKY 15—20 MJT HEOUHMIIIEHHOTO KEPOCHHA U MPHOABISIOT
2-3 MJI KOHIICHTPHPOBAHHOM CEPHOI KHCIOTHL. BOPOHKY 3aKpBIBalOT MPOOKOH M CMECh BCTPSXHBAIOT
okoisio 10 muH. [Ipu 3TOM BOpPOHKY Jep:kaT MpOOKON BHU3 U BpeMsSl OT BPEMEHHU OTKPBIBAIOT KpaH,
4TOOBI BBITYCTUTh BBEPX MAaphl JETy4uX BellecTB. [locie 3Toro cmecu JaroT paccilOUTHCS, HA YTO
Take motpedyercss MuHyT 10 wim jaxke OoJbllle, 1 MEIJIEHHO CITYCKAalOT HWKHUM CJIOW KHCIIOTO
IyIpoHa.

OcraBmmiics B BOPOHKE KEPOCHH MPOMBIBAIOT ITO00HBIM ke ClIOCOOOM BOJI0M B TeueHue 1—
2 MuH. BoJHBINM CIIOM CIYCKarOT, @ KEPOCUH MPOMBIBAIOT 5 10-NpOLIEHTHBIM PACTBOPOM ILIEJIOUH.
Ilocne cnuBaHMA IIEIOYHOTO CJIOS OTMBIBAIOT OT KEPOCHMHA BOAOM OCTaTKH Inenouu (mpoda
beHonadranenHoM).



VYoexnaoTcss B TOM, YTO OUYHMINEHHBIH KEPOCHH OKa3bIBaeTCs Ooyiee MPO3payHbIM, JIydlle
TOPUT ¥ UMEET APYTroM 3amax.

Ha nuctku ¢punbTpoBanbHON Oymaru HOMemarT KalIki HCXOJHOTO U OYHUIIIEHHOTO KEPOCHHA.
OuunileHHBIH KEPOCHUH HCMapseTcsl MOJIHOCThIO, HEOUMIIEHHBIH OCTaBJIseT IMocie celds MSATHO
MpUMecCeH.

Tema 13. XuMug 1 yucToTa B 1OME

Meiia. CoctaB, CTpOCHHUE, TOTYUYEHHUE.

CuHTeTHYeCcKHe MOIOIINE CPEACTBA U MOBEPXHOCTHO - aKTUBHBIEC BEIIECTBA.

OcHoBHble  kommoHeHTHI ~ CMC:  moBepxHOCTHO-akTHBHBIE  BemiectBa  (I[TAB);
BCIIOMOTATEJIbHBIE BEILIECTBA: HIEIOYHBIE CONMU - KapOOHAT M CUJIMKAT HATpUs, HEUTpaJbHBIE COJU
cynbdhat u docdar HaTpUs, KapOOKCUMETHIIEIUTIONO3HAS, MOJIUBUHUINUPPOIUIOH, XUMHUYECKHE
orOenuBaTenu (MEPCONM); XUMHUECKHEe OTOenuBarenn (NMEpeKUuch BOJOPOJa); (uU3HUYecKHe
(omtudeckue) orOenwBaTeNd - (QIyOpeCcIUpPYIOIINe COCIUHEHUS; aJCOPOIMOHHBIE KpPaCHUTEIH
(ynbpTpaMapuH, HHAWTO, CHHTETHYECKHE OPTaHUYECKUE MUTMEHTHI); 0M0100aBKH (hepMEHTHI (JINTIA3bl,
MPOTEAa3bl U JIP.); OTAYIIKHA;, AHTHCTATHKHU.

CpencrtBa OBITOBOM XMMHUH - XUHMHYECKHE CPEJICTBA MO YXOIY 32 COOCTBEHHOCTBIO. OJICKIOM,
MOMeIeHUsIMU, aBToMOOmIsiMH. K cpenctBam OBITOBOW XUMHUH OTHOCST JA€3UHOUIMPYIOIIHE
CPEIICTBA, peresUIeHTHl U Tp. cpeactBa. CpeacTBa ObITOBOM XMMUU, MPUMEHSIEMbIE ISl BBIBEICHUS
MATEH.

[IpakTuka

Ompenenenue PH - cpenst 6 MBIJIIX u mamMmyHsx.

IIpurorosnenue MbBIJIII u3 cBeuky U CTUPAIBHON COABL.

BoiBenenne nsten ¢ Tkanu. Mbia. CocrtaB, crpoeHue, noiydenue. CpaBHEHUE

ceoricts MbBIJIU co cBolicTBaMM CTHPAJIbHBIX TOPOLIKOB.

Tema 14. XuMust 1 KOCMETHUECKHUE CPEICTBA

Kocmernueckue moromue cpeacrBa. Kpemel. [lenomoromue cpencrBa. OmnoslacKuBaTenu U
koHauuuoHepsl. ['enmu. CocTaB M CBOMCTBA KaK COBPEMEHHBIX, TAK U CTAPUHHBIX CPEACTB TMTHEHBI;
IPaMOTHBIN BBIOOP CPEACTB T'MTUEHBI; MTOJIE3HBIE COBETHI IO YXOAY 3a KOXKEeH, BOJIOCAMH M TIOJIOCTHIO
pra. CocTaB W CBOWMCTBA HEKOTOPHIX IPEMAPATOB THTHCHHYECKOW, JIEUeOHONW W JIeKOpAaTHBHOMU
KOCMETHUKHU, IPaMOTHOE MX HCIOJIb30BaHHE. XUMHUYECKHE MPOIECCHI, JeKallie B OCHOBE yXOJa 3a
BOJIOCAMH, WX 3aBUBKH, YKJIAQJKH, OKpPACKH; TMPaBWIbHBIA yXOA 3a BOJIOCAMH, TPaMOTHOE
MCIOJIb30BaHUE TIPETapaToB Il OKPACKU M YKJIAJIKH BOJIOC, OPUEHTHPOBAHUE B UX MHOTOOOpa3UH.

J1e30/10paHThI U O30HOBBIN «IIUT» TJIAHETHI.

Jlymmcteie BemecTBa B mapproMepun, KOCMETHKH, MOIOIIIUX CPEICTBAX.

Ddupnsie Macia. CocTas.

Crnoxusble 3¢upsl. CocTa, CTpOECHUE, MTOTyYSHUE.

[IpakTrka

N3yuenue coctaBa [lekopaTHBHOI KOCMETHUKH O STUKETKAM.

Omnpenenenue PH - cpens B MBIIax 1 MIAMITYHSIX.

W3BnedeHue 3(pupHBIX Maces U3 pacTUTENIbHOro Marepuaina. [lepeunas msta, eixoBoe mMaco.

[Tonmy4yeHue ClOXKHBIX 3(PUPOB U3 OPraHUYECKUX COCAMHEHUH. STUIMETAHAT (3amax poma).
n300yTHIIITAHAT ((PYKTOBBIN 3amax).

Tema 15. Xumus u nminanera 3emiist

XuMudeckue 3JeMeHThl B Ouocdepe. buorennsie u BTOpOCTENEHHBIE XUMHUECKHUE DJIEMEHTHI.
Maxkpo u MukKposiaeMeHThl. [[pyuuuHbl 1 MpU3HAKKM HEJOCTAaTKa B OpraHU3ME 4YelOBEeKa HEKOTOPBIX
aneMeHToB. buoreoxumudeckue UWKIBL [lukibl razooOpa3Hbix BemecTB . OcagoyHble ITHKIBL.
KpyroBopor azora B Omocdepe. Cunepaunus. KpyroBopor yrimepoma B Omochepe. Kpyrosopor
kucnopona B 6uoctepe. [IpakTrueckas padbora «KauyecTBeHHOE ONpeaeieHue HEKOTOPBIX TSHKEIBIX
METaJUIOB B Bojie». ATMoc(epa kak cBeTohmiIbTp. 3aCOpeHHOCTh aTMOocephl. [IprunHbI N3MEHEeHUs
SIPKOCTH, IIBETa aTMOC(Eepsl, MPO3PaYHOCTH U BUIUMOCTH aTMOC(Epbl. DKOJIOrHUecKre NpodieMbl B
atmocepsl. [Tapuukoseiit addext. [lapHukoBsie ra3pl. BropocTeneHHble KOMIIOHEHTHI aTMOC(hEphl



(Yraexucislil Ta3, MeTaH, OKCH/IbI a30Ta, TporochepHbIit 030H, XJIopdTopyriepoaasie). Ilocnencreus
napHUKOBOTO 3(dekra. O30HOBBIA MUT U 030HOBas Jbipa. L{ukn o3oHa. [IpUUWHBI UCTOHYCHHS
030HOBOTro muTa. BemectBa — 3arpsizHuTtenu Tpornocdepbl. OKcuabl cepsl U xjiopa. KucinotHele
n0xau. XUMH3M TporeccoB. PoToxuMudeckuii cMor. Poib OKCHIOB a30Ta, 030HA, YrapHOro rasa,
YTJIEBOIOPOIOB U aJbJIErHI0B B 00pa30BaHUH (POTOXMMUYECKOTO CMOTa.

Tema 16. Hayuno- uccienoBarenbckasi IpoOeKTHas ACSITEIbHOCTD

Teopus. Ilomsatue mnpoekra. THIBI IIPOEKTOB, OCHOBHBIE JTAallbl BBIIOJHEHHS IPOEKTA.
Kputepun orneHuBaHUs BBIMOIHEHUS U 3alUThl MPOeKTOB. CoO3/1aHNEe MPOEKTa OCYIIECTBISETCS IO
CJIEIYIOILM HTaIaM.

Omnpenenenue mpoOIeMbh

AxkTtyanuzanus Teme - Be10op 00beKTa N3y4eHHS;

[TocTaHoBKa 1Ie7TU U 3a]1a4;

[Ton6op matepuaa;

Bri0op MeTo10B Hccie10BaHHUS;

[IpoBeneHue SKCcrIepuMEHTAITBLHON paboThl® - OpopmiieHHe paboThI®

3amuTa NpoeKTa, NPeACTaBIEHUE PE3yJIbTAaTOB.
MMPUKIIIKT

BbhInosiHeHHE TIPOSKTOB € MCIOIb30BAHIEM KOMITBIOTEPHBIX TEXHOJIOTHIA. 3aIiTa IPOSKTOB.

2.3. ®opMbl KOHTPOJISI ¥ ATTECTAIIUU O0YUYAOIIUXCS

JIi1st OTCIeKHMBAHUS PE3yIbTATHBHOCTH 00Pa30BaTEIBHOrO MpoIiecca 1Mo mporpaMmme «XuMus
B )KM3HH YEJIOBEKa) MCIOIb3YIOTCS CIEIYIOUINE BHIBI KOHTPOIIS:

W pcqpapuTebEBIT KOHTpONb (NPOBEpKA 3HAHMM yUAIIMXCH HA HAYaIbHOM STarle
ocBoeHus [Iporpammsl) - BXOJHOE TECTUPOBAHUE; - TEKYIIIUH KOHTPOJIb (B TEUEHUE BCETO
CpOKa pealiu3aliy IporpaMmbl)e

UTOTOBBIN KOHTPOJIb (3aKJIIOUNTENbHAS IPOBEPKA 3HAHUM YMEHUI HaBBIKOB 10 UTOTaM
peanuszanuu [Iporpammst).

@®opMBbl aTTECTAlMH - CAaMOCTOSATEIbHASI PabOTa .. TECTUPOBAHUE; - TBOPUECKHE

OTYETHI; - y4aCcTUE B TBOPYECKUX KOHKYpCax U NPEIMETHOH OJUMIIAAJE I10
XUMUY; - IPE3CHTALUA U 3alUTa IIPOEKTA.

Texymuii KOHTPOJIb:

dopMaMu KOHTPOJS yCBOGHMs ydeOHOro Mmatepuana I[IporpamMmbl SBISIFOTCS OTYETHI IO
NpPaKTHYECKUM paboTam, TBOPUYECKUE PabOThI, BRICTYIICHUSI HA CEMHHApaX, CO3JIaHNUe MPE3CHTAIINN
II0 TEMEC U T. QO. O6yqa}om1/1ecsi BBITIOJIHAIOT 3alaHHd B MHAWBHUAYAJIbHOM TEMIIC, COTpyAHHUYAsA C
HeJaroroM. BEIMONHEHHE NMPOEKTOB CO3JAaeT CUTYAIHIO, IMO3BOJISIONIYI0 PEaH30BaTh TBOPYECKHUE
CHJIBI, O0CCIeYHTh BHIPAOOTKY JIMYHOCTHOTO 3HAHMS, COOCTBEHHOI'O MHEHHS, CBOETO CTHIIS
IeATeIbHOCTH. BKiItoueHne 00ydaronuxcs B peajbHy0 TBOPUYECKYIO ACATCIBHOCTD, PHUBIICKAIONYIO
HOBM3HOW M HEOOBIYHOCTBIO SIBISIETCS CTUMYJIOM Pa3BHUTHs IIO3HABATEIFHOTO HHTEpeca.
O,Z[HOBpCMeHHO Pa3sBUBAIOTCA CIIOCOOHOCTH BBIABIATH HpOGJ’ICMLI U pa3pCliaTb BO3HHUKANOMIUC
IIPOTUBOPEYUS.

ITlo oxonuanuu Ka)KﬂOfI TEMBI IMPOBOAUTCA HTOrOBOC 3aHATHC B BHUAC TCMATHUYCCKOI'O
TCCTUPOBAHUA.

Hrorosas arTecTanus NpeayCMaTpuBacT BhIIIOJIHCHUC HHAUBHUIYAJIbHOI'O IIPOCKTA.

3.0pranu3allMOHHO-TIEAArOTUYECKHUE YCI0BUs peanu3anunu [Iporpammel.

1.1. YyebHo-MeToanueckoe obecneueHue [Iporpammel

MeTtonuka oOyueHus: o porpaMMe «XHUMHEsI B OBITY» COCTOUT U3 COYETAHUS JICKIIHOHHOTO
H3JI0KCHUA TCOPECTUUYCCKOro MarcCpuala ¢ HaArJldAHBIM IMOKA30M HIIIIOCTPHUPYIOLICTO MaTCpualia HU
IMPpUEMOB PCUICHUA NPAKTHYCCKUX 3adad. O6yqa}01unecs[ 3aKPCIUIAIOT MOJTYUYCHHBIC 3HAHUA IIYTEM
CaMOCTOATCIIBHOI'O BBIMMOJTHCHUA IPAKTUYCCKHUX pa60T. I[J'I?I Pa3sBUTHA TBOPUYCCKOI'O XHUMHUYCCKOI'O



MBIIIJICHNUS W HABBIKOB aHAJIUTHYECKOM ACATCIIBHOCTH I€aaror nNnpoBOAUT CCMHUHAPBI, 3aHATHUA 110
MpE3CHTAINN TBOPUCCKUX U MPAKTHICCKUX pa60T >MO3TOBBIC ITYPMBbI, UHTCIIJICKTYAJIbHBIC UTPBI.

1.2. MatepuanpHO-TexHUUYECckoe ooecrieueHnre [IporpaMmbl
OpFaHI/ISaI_[I/IOHHBIC YCJI0BUA, MTO3BOJAOMHUE PCAJIM30BATL COACPIKAHUC HOHOHHHTCHBHOﬁ
00pa3oBaTeIbHON MPOTrpaMMbl «XUMUS B OBITY» MPEATIONATal0T HATUYHE.

-[IOMEIIEHNs, YKOMIUIEKTOBAHHOI'O CTAaHAAPTHBIM Yy4YeOHBIM OOOpYIOBaHHEM U MeEOENbIo
(ocka, mapThl, CTYJbs, IIKA(bI, 3JIEKTPOOOECIIEUeHNE, BBITSKHOM IIKad, pakOBHHA C XOJOJHOU
BOJIONIPOBOHOM BOJIOM).

-HEO0OXOIUMBIX I SKCIIEPUMEHTOB 000pPYI0BaHUS U PEAKTHBOB.

-MynbsTuMeaniil Horo o6opynoBanus (KOMIbIOTEP, HOYTOYK, MPOEKTOP, (IdII- KapThl, IKPaH,
CpeICTBa TeIEKOMMYHUKALIUU (JIOKAJIbHBIE IIKOJIBHBIE CETH, BBIXO/ B MHTEPHET).

Jlunaktuueckoe oOecredeHue MpearosaraeT HajJuyue TEKCTOB Pa3sHOYPOBHEBBIX 3aJlaHUM,
TEMATUYECKUX TECTOB IO KaXXIOMY pa3eily TeMbl, HHCTPYKIUI AJIs BBIIOJHEHHUS MPaKTHUUYECKUX
pabot, Tabauiel xumMudeckux 3neMeHToB J(M. MenaeneeBa, Tabnuibl pacCTBOPUMOCTH OCHOBAaHUH,
KHCJIOT, COJICH.

1.3. KanpoBoe obecrnieuenue [IporpamMmsl.

Ilenaror, peanmsyromuii [IporpaMMy 107IKEH UMETH BBICILIEE W CPEAHEE
npodeccroHaibHOEe 00pa30BaHUE B COOTBETCTBYIOIIEM HAMPABICHUN U JaOOPaHT,
00eCTIeYnBAIOIINI €€ TPAKTUIECKYIO YaCTh.
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