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INOACHUTEJIbBHAS 3AIINCKA
Beenenue

PebeHoK ¢ poXkaeHUs OKpYXKEH pa3IMYHbBIMK BELIECTBAMH M JIOJDKEH YMETh 00pallaThCs ¢
HUMU. 3HAKOMCTBO YYaIl[MXCsI C BELLIECTBAMH, U3 KOTOPBIX COCTOUT OKPYXKAIOUIUI MUD, IO3BOJISET
PACKpBITh Ba)KHEHIME B3aMMOCBA3M 4YEJIOBEKAa M BELIECTB M Cpele ero oOUTaHusA. 3HAKOMCTBO
JI€TeN C BellecTBAMM, XMMUYECKMMH SIBJICHUSIMH HAuUMHAETCS €lle B paHHEM jaercTBe. Kakibiid
peOEHOK 3HAKOM C Ha3BaHUSAMHM IPUMEHSEMbIX B OBITY BELIECTB, HEKOTOPBIMU I0JIE3HBIMU
uckonaemMbpiMu. OlHaKO K Hayally M3y4yeHUS XMMHUHM B 8-M Kjacce I103HABaTEJIbHbIE HHTEPECHI
IIKOJIBHUKOB B 3HAUUTENIbHOU Mepe ocnabeBaroT. [locienyromnee n3ydeHne XuMUM Ha ypokKax Iis
MHOTUX YyYallMXCsl MPOTEKAaeT HE OYEHb YCIEHIHO. DTO OOYCJIOBJIEHO CIIOXKHOCTBIO MaTepuaina,
HEPAIMOHAIBHO CIIPOSKTUPOBAHHBIMH IPOTrpaMMaMi U (popManbHO HANMKMCAHHBIMH YYEOHHUKAMH 110
xumud. C nesnbto GOpMHUPOBAHUS OCHOB XMMHUYECKOIO MUPOBO33pEHHUS NpeIHa3HauYeHa IporpaMma
«Xumus BOKpyr Hacy. Ilpu peanuzanuu 1aHHON MporpamMmbl OyZeT 3a1eiCTBOBaHO 00OPYIOBaHUE
nenTpa «Touka poctay.

AKTYaJIbHOCTH IPOrPaMMbI

XuMHsA - 9TO HayKa O BELIECTBAaX, UX CBOMCTBAX M NpeBpallleHUsAX. Poib XUMUM B KU3HU
YyeJIoBeKa OrpOMHA. XMMHYECKas MPOMBIIIJICHHOCTh B HACTOSLIEE BPEMs pa3BUBAETCSA Topaszio
ObicTpee, yeMm J00as Jpyras, ¥ B HauOOJbIIEH CTENEHH ONpeensieT HAaydyHO - TEeXHUYECKUH
mporpecc. CoBpeMEHHOMY YEJIOBEKY IPOCTO HEOOXOJUMO 3HATh M MPAaBWIBHO HCIIOJIb30BAThH
JOCTH>KEHUS] COBPEMEHHON XUMUH U T€X BEILECTB, KOTOPbIE UCIOIb3YIOTCS B OBITY.

3HaHus, NOJy4YaeMble B LIKOJIE 110 XMMUHU, BO3MOKHO U HEOOXOAMMO I'paMOTHO MPUMEHSTh U B
NOBCEIHEBHOM kn3HU. [1o3HaBas ocHOBoOMOIararoue 3aK0Hbl XMMHUH, 00y4YarolUecs] 3HAKOMSITCS
C COCTaBOM M CBOMCTBAMH pa3JIMYHbIX XUMHUECKUX BEILECTB, KAaK E€CTECTBEHHBIM 0O0pa3oM
IPUCYTCTBYIOIIME B YEJIOBEUECKOM OpraHU3Me, TaKk M IPHU HE3aBUCMMOM BHEIIHEM BO3/EHCTBUU.
[IIKONBHUKM Y3HAIOT, KaK MMEHHO OTH BEILECTBA BJIMAIOT HA IPOLECCH JKU3HEIEATEIBHOCTH
OpraHM3Ma M Ha caMy H3Hb YEJIOBEKAa - YTO IOJIE3HO U B KAaKMX KOJMYECTBAX, a YTO MOXKET
OKa3bIBaTh OTPULIATEIBHOE BIUSHUE.

JomnonHurtenbHass — oOmiepa3BuBaroIias nporpamMmma «XUMHSL BOKPYT Hac»  3HAKOMMT
00yyaroImuxcs ¢ KOMIUIEKCHBIMU Mpo0IeMaMu U 3a/1a4aMu, TPeOYIOIMMHU CUHTE3a 3HAaHHUH 10 psiy
npeaMeToB ((pu3rka, OMOIOTHS, DKOJIOTHS, Teorpadusi, HCTOpHs).

OKOJIOTUYECKHUI AaCNEKT: aHalu3 W3MEHEHHH B OKPYXAOUIEW Ccpeie W OpraHu3anus CBOETro
BJIMSIHUS Ha CUTYAIHI0, GOpMUpOBaHHE OEPEKHOTO OTHOILIEHUS K IPUPO/IE.

@u3nyeckuil acnekT: u3yuyeHue (pU3M4ecKuX CBOWCTB BEIIECTB, (PU3MUECKHE METOIbl aHATU3a
BeniecTa. McTopudyeckuil aclieKkT: HCTOPUYECKUE CBEIEHUS O BIMSHUU XMMHH HA )KM3Hb YEJIOBEKA.

buonoruueckuii acnekT: n3ydeHrne XUMMHUYECKOr0 COCTaBa 0ObEKTOB KUBOI MPUPO/IBL.

Nudopmaruka — nouck uHpopmanuu B MHTEepHeTe, coznanue U odopMileHHE Npe3eHTaluH,
paboTa B TEKCTOBBIX U TAOJUYHBIX PEIAKTOPAX.

ConeprkaHue MporpaMMbl 3HAKOMUT O0YYarOIUXCs ¢ XapaKTEPUCTUKOM BEIECTB, OKPY>KAIOLIHX
Hac B OBITY: BOJa, MOBapeHHas COJIb, C BEIIECTBAMM, M3 KOTOPBIX CIENIaHbl MOCYJa, CIIHYKH,
KapaHJaly, Oymara, CTpOMTEIbHbIE MaTepUalbl, aBBTOMOOUIIbHAS TEXHUKA, JIeKapcTBa. Takue TeMbl
kak: «Boma», «lloBapenHast conb», «Cnuukn», «bymara» IalOT BO3MOXXHOCTb aKTyalH3alluu
HKOJIOTMUYECKUX 3HAHUM 00ydaromuxcs.

[IpakTuyeckne 3aHATHS CHOCOOCTBYIOT (POPMHPOBAHMIO CHELMANBHBIX YMEHUI W HaBBIKOB
paboThI ¢ BellecTBaMy U 000pYI0BaHUEM.

[TpoexTHBIE pabOTHI, TEMATHKA KOTOPBIX MPUBOJAUTCS B MPOTrpPaMMe, MO3BOJIAT CHOPMHUPOBATD Y
0o0yJaronuxcsi yMEHHE CaMOCTOATEIbHO MPUOOpeTaTh U MPUMEHSTh 3HAHUS, a TaKKe Pa3BUBAIOT
UX TBOPYECKUE CIIOCOOHOCTH.

Bozpact 13-16 ner sBasercs BaXHbIM Uil TPO(ECCHOHAIBLHOTO CaMOOIpeIeIeHHs
oOyyaromuxcsi. Bo3MOXKHO, 4TO MPOCHYBIIMHCS HMHTEpPEC K XMMHUU MOXET BIHUSATH Ha BbIOOp
Oynymiei mpodeccuu.

[Iporpamma HampaBieHa Ha JMYHOCTHO-OPUEHTHPOBaHHOE oOyueHue. Posb megarora cocTouT B
TOM, YTOOBI CO3aTh KaXJJOMY OOy4arolemMycs Bce yCiIOoBuUs, Ul HanOoJee MOJTHOTO PACKPBITUS U
peanuzanuu ero cnocodbHocteil. Co3naTh Takue CUTYallUd C UCTOJIb30BaHUEM PA3IMYHBIX METOJI0B
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o0ydeHus, MPU KOTOPBIX KaKIblii 0Oy4arouuiicss mpuiaraeT cCOOCTBEHHbIE TBOPUYECKUE YCHIIUS U
WHTEJJIEKTYaTbHbIE CIOCOOHOCTH TIPU PEIICHUH ITOCTABJICHHBIX 3a/1a4.

[IporpamMmma «XumMHsi BOKPYr Hac» CO3/aHa C Leablo (OPMUPOBAHUS HHTEpeca K XHMHH,
pacmupenus Kpyrosopa odydaromuxcs. OHa opueHTHpoBaHa Ha oOydaromuxcst 13-16 net, To ecTh
TaKOro BO3pacTa, Korjaa pedsitaM CTAHOBUTCS MHTEPECEH MUP, KOTOPBIM UX OKpPYKaeT U TO, YTO OHU
HE MOTYT OOBSICHHTH, a CHEUMAIbHBIX 3HAaHUU eme He XxBaraeT. OOyuarommecss ¢ POXKICHUS
OKPY’KEHbI PA3JIMYHBIMU BELIECTBAMH U JIOJDKHBI YMETh 00pamaThesi ¢ HUMH. OCHOBHBIM YCIOBUEM
3aYUCIICHUS JIeTeH Ui OOy4YeHUs SBISICTCS WX 3aMHTEPECOBAHHOCTh U JOOPOBOJIBHOE JKEITAHUE
3aHUMAThCS €CTECTBEHHO-HAYYHOM JESITEeIbHOCTHIO.

HoBu3Ha nono/iHUTEILHOH 001e00pa3oBaTe/ibHON NPOrpaMMbl «XUMHUS BOKPYT Hac»
3aKJIIOYAeTCs B TOM, YTO KpPOME OMNPENCIEHHBIX 3HAHUNH M yMEHHUH O0Oydaromuecs MpPOBOMAST
OOJBIIYI0 U HAINpaBICHHYIO pabOTy MO HAKOIUIEHWIO M PACIIMPEHHUIO 3HAHUM O IPUMEHEHUU
XUMHYECKHX BEIIECTB B MOBCEIHEBHOW *M3HU. B mporpamMMe Kpome TpaJuIlMOHHBIX METOJOB U
dbopM opraHu3anuu 3aHATUH, HCIOIB3YIOTCS HH(POPMAIMOHHO-KOMMYHUKATHBHBIE TEXHOJIOTHH.
[Tpumenenne MKT u ucnons3oBanue mudpoBoii 1adoparopun «Peneon» mo3BOJIsSET 3HAYUTEIBHO
pacIIipUTh BO3MOXHOCTHU MPEAbSIBICHUS y4eOHONH MH(POPMAINH, TTO3BOJISIET YCUITUTh MOTHBAITUIO
oOyJaromuxcs.

OTaM4uTeIbHOIl 0CO0CHHOCTBHIO JAaHHOW MpPOrpamMMmbl SIBJISIETCS TO, 4YTO Iporpamma
CYIIECTBEHHO JOMOJHSAET 00beM IIKOJIBHOM IMporpamMmsl o XxuMmuu. Kpome Teoperndeckoro Kypca
IIPElyCMAaTPUBAETCSl 3HAUUTEIBHOE KOJUYECTBO IMPAKTUYECKUX padoT, rjIaBHas LEIb KOTOPBIX —
pa3BUTHE TMPAKTUYECKHMX YMEHHM U HaBBIKOB CaMOCTOSITEIbHOM, AKCIEPUMEHTaIbHOW U
UCCJIEIOBATENIbCKON JI€ATEIbHOCTH yyaluuxcsi. PeOdra HayyaTcsi CTaBUThb IMPOCTEHIIME OIBITHI,
paboTaThb € peakTUBaMH, IUIAHUPOBATh CaMOCTOSTENbHYIO paboOTy HaJ BBIOpDAHHOW TEMOH,
0hOpMIIATH MPAKTHYECKUE PAOOTHI.

OO0ydeHue Mo TaHHOW MporpaMme OCYIIECTBIsETCS B opMe MPAKTUUECKUX paboT, a TaKkKe
IIpelycCMaTpUBAETCs MHAMBHUAYaJIbHAs paboTa C OJJapEHHBIMU AETbMHU U MOATOTOBKA O0yYaIOLIUXCs
K Hay4YHBIM KOH(EPEHIUAM U OJTUMITHAIAM.

Ileqarornyeckue NpUHLUMIIBI, ONPe/ieJIAOIIME TeOPpeTHYECKHE MOAXO0AbI K IOCTPOEHUIO
o0pa3oBaTeIbHOIO Mpoiecca

I[Ipu otbOope coxepxkaHus W  CTPYKTYPHUPOBAaHUS  IMPOTrpaMMbl  HCIIOJIB30BaHbI
oOlIeIUIaKTUYECKUE  MPHUHIMIBL:  JOCTYIIHOCTH,  IPEEMCTBEHHOCTH,  IEPCHEKTUBHOCTH,
pa3BHUBAIOIIEH HANpPaBICHHOCTH, Y4€Ta MHIUBUIYalIbHBIX CIOCOOHOCTEH, OpraHu4eckoro
coueTaHus 00y4eHHs ¥ BOCITUTAHUS, MPAKTUIECKON HATIPABIEHHOCTH U TIOCHUJIBHOCTH.

Heapb u 3a1aun NporpaMmel

Heanb: ¢opmupoBanue y oOyyarommxcs TIIyOOKOTO M YCTOWYMBOTO HHTEpECca K MHUPY
BEIIECTB W XUMHYECKHX TMpeBpalleHuid, MNproOpeTeHne HEOOXOMUMBIX MPAKTUYECKHX,
MCCJIEIOBATENIbCKUX YMEHUW M HABBIKOB JIJIsl MPOBEJCHUS JIaOOpaTOPHBIX padoT, 0e30MmacHOro
oOpallleHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

3agauu:

Oo0pa3oBartesnbHbIe:

- yIAyoNaTh W pacHIUPATH 3HAHUS OOydYaloImMXCSd 10 HEOPraHUYeCKOW |
OpraHWYeCKOW XUMHUH;

- chopmMupoBaTh yMEHHS HaOMIOAaTh W OOBSICHATH XUMHUYECKHE SIBJICHHS,
MIPOUCXOJISAIINE B IPUPOJIE, OBITY;

- pa3BuUBaTh YMCHUSA pa6OTaTL C XUMHYCCKHUMHU HpI/I60paMI/I, C BC€IICCTBaAMH,
BBITIOJIHATE  HECIOXHBIC XHMHUYCCKHUE  OIIBITHI, CO6.]'IIO}IaTI) nmpaBujia TCEXHHUKHU

0e30I1acHOCTH;

— paSBI/IBaTB IIO3HABATCIIbHBIC I/IHTepeCI)I nu I/IHTeJ'IJ'IeKTyaIII)HBIe CHOCO6HOCTI/I B
mporecce MPOBEJCHUSI  XUMHUYECKOTO IKCIIEPUMEHTA, CaMOCTOSITETLHOCTE
HpI/IO6peTeHI/I$[ 3HaHPII>i B COOTBCTCTBUHA C BO3HUKAKIIINMHU JKN3HCHHBIMHU
NOTPEOHOCTSAMU,;

- pacmupsTh HMHTEpPEC K XUMHH, CIOCOOCTBOBATH BBHIOOPY YydallUMHUCS IyTei



HaﬂbHeﬁmeFO HpOI[OJDKeHI/ISI XUMHUYCCKOT'O UJIN CCTGCTBGHHO-Hay‘-IHOFO O6pa3OBaHI/I$I.
— Pa3zBuBaronue:

- dbopMUpOBaTh CHENHMATBHBIC YMEHUS M HABBIKM pPabOTBI C XUMHUYCCKHUMH
BEIIECTBAMM M MaTepuajaMd B OBITY U HCHOJb30BaTh IMOJY4YCHHBbIC 3HAHUS Ha
MPaKTHUKE;

— pa3BHUBATh TBOPUYECKHUE CIIOCOOHOCTH M YMEHHSI OOYYAIOIIMXCS CaMOCTOSITEILHO
npuoOpeTaTh U MPUMEHAITH 3HAHUS HA MIPAKTHKE;

- pa3BUBaTh [MO3HABATEJIBHBIN HHTEPEC K OKPYKAIOLUIEMY MHUPY;

— paSBI/IBaTb aHaJII/ITI/I‘ICCKI/If/’I CKJ1aaa YMa, yMeHI/Ie HaGJIIOI[aTB, CpaBHI/IBaTL, ncJiaTb
BBIBO/IbI, 0000IIIaTh MOJyYCHHBIC 3HAHMUSL.
BocnurareanHble:

- BOCIUTHIBATH JKOJOTMYECKYIO TPAMOTHOCTh M XMMUYECKYIO KYJIBTYPY P OOpaIICHHH C
BELLECTBAMUY;

- CIOCOOCTBOBaTh OPUEHTAIlMM OOY4YaroIUMXCS Ha BBIOOP XHUMHUKO-OMOJIOTMYECKOrO
npouis.

OcHOBHbBIE XapaKTePUCTHKH 00pa30BaTeIbHOIO NpoLecca

Bo3pact oGyuarommxcsi: mporpaMma paccyrtana Ha paborty ¢ gaerbmu 13- 16 ner. Ilpu
peau3alii IpOrpaMMbl YUUTBHIBAIOTCS BO3PACTHBIE OCOOCHHOCTH JE€TEH, KOTOPBIM aJpecoBaHa
IIporpamma.

Habop npereit ocymiecTBisieTcs Ha JOOPOBOJIBHBIX HayalaX C y4e€TOM CKJIOHHOCTEH peosT,
MX BO3MO>KHOCTEH U UHTEPECOB.

[TporpamMma coCcTOUT U3 ABYX MOJYJIEH U MO3BOJISET 00yUarOIeMycsl BHIOUpaTh MOJYJIb HIIU
[OCJIEZI0BATENBHO IPOXOJUTH O0YUEHHE 10 BCEM MOIYJISIM.

[Tpuniun GopMupoBaHUs TpylHN — y4eT BO3PACTHBIX OCOOEHHOCTeW U TuddepeHuanus
3a/laHuil 71 AeTel ¢ pa3HbIM YPOBHEM MOAroToBKH. Hamonugemocts rpynn a0 12 yenoexk.

Cpoku peanu3anmu: IporpaMma paccuuTana Ha 1 roj o0y4yeHus

VY4eOHble 3aHATHS MOTYT IPOBOJUTHCS CO BCEM COCTAaBOM OOBEIWHEHHUS, a TaKKe
UH/IMBUYaJIbHO (C Hauboee CloCOOHBIMH J€TbMU IIPU MOJATOTOBKE K KOHKYPCaM, OJMMITHA/IaM).

Pe:xxuM 3aHATHMI: 3aHATHS 1O MOAYJIBHOMY ydeOHOMY Kypcy «Mup IiiazamMu XUMHKa»
IOPOXOJAT OJUH pa3 B HENEN0 Mo 2 yuyeOHBIX Yaca, 3aHATHUS MO MOJYJIbHOMY y4eOHOMY KypcCy
«XuMus B OBITY» - OJJMH pa3 B HEJENMO Mo 2 y4yeOHBIX Yaca C y4eTOM 3]I0pOBbecOeperarnmx u
UTPOBBIX TEXHOJOTUH. B TeueHue 3aHATUS MPOUCXOIUT CMEHA BUJIOB JI€ATEIbHOCTH.

JnurenbHOCTh 0THOTO YueOHOro 3aHsATHs 40 MuH., mepepbiB — 10 MuH.

IIpopoxuTeIbHOCTH 00pa30BaTeJLHOIO mpouecca - 36 yueOHBIX HeZeNnb (Havyaylo
3aHsTHil | ceHTSOps, 3aBepuieHue 31 mas).

O0beM y4eOHBIX YacOB MO Mporpamme: y4eOHBIH MOIYIh «MHp TiIa3aMH XHUMHKa» - 72
yaca, y4eOHbIH MOAynb «Xumus B ObITy» - 72 uaca. [Ipu mocnemoBaTeIbHOM HPOXOXKICHUU
oOyJaromuMucs Bcex yueOHbIX MoJlysiel 00beM y4eOHBIX 4acOB COCTAaBUT 144.

®opMbl 00yYeHHS: OUHAS

OXUNJAEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
JIuunocmmuute pesynomamaoi:
—  copMUPOBAHHOCTH MOTHBAIIUHA K  00y4eHHIo U IeJeHAIPaBICHHON
MO3HABATEJIbHON JI€ATEIbHOCTH;
— TOTOBHOCTH U CIIOCOOHOCTH K caMOOOPa30BaHHUIO;

— CcmocoOHOCTh K CaMOCTOSITENIBHOM,  WCCIIEAOBAaTEIbCKOM,  WHGOPMAIMOHHO-
MO3HABATEIILHOM, aHATUTUIECKOM JACATEIIbHOCTH;

—  chOpMHPOBAHHOCTH HaBBIKOB COTPYJIHHYECTBA CO  CBEpCTHUKAMU H
B3POCIIBIMH.

Memanpeomemmnuwie pe3yibmamol:



- c(hOpMUPOBAHHOCTh MPEACTABICHUN O B3aMMOCBSI3U M B3aUMOJIEHCTBUU E€CTECTBEHHBIX
HayK;

- c(OpPMUPOBAHHOCTh YMEHHI CaMOCTOSTENILHO OMPEIENATh IeId W COCTaBJIATh TUIAHBI
JESITEIbHOCTH; CAMOCTOATEIBLHO OCYIIECTBIIATh U KOPPEKTUPOBATD JESATEIBHOCTD;

- BJIQJICHUE HABbIKaMU MOJIyY€HUS HE0OX0oAuMoill MHOpManuu, yMEHUE KPUTHYECKH ee
OIICHMBATh W 00pabaThIBaTh, YCICNIHAS OPHEHTALMS B PAa3JIMYHBIX HMCTOYHHUKAX

nHpopmanuu;
- YMEHHUE HCII0JIb30BaTh CPEJICTBA HH(DOPMAIIMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,
- YMEHUE  aHAJIU3HPOBATH, OIICHUBATH, IIPOBEPATH HA JIOCTOBEPHOCTh U 00001maTh

HaY4YHYIO HH(OpMAaIHIo;
- BJIQJICHUE HAaBBIKAMH TMO3HABATEIBHONH peQIeKCUM W TIPE3CHTAllMU PE3YJIbTaTOB
COOCTBEHHBIX UCCIIETOBAHUN.

IlIpeomemmusie pe3yromamsl OCBOCHUS TPOTPaMMbl ONUCAHBI B IMOSCHUTENIBHBIX 3alUCKax
MOJIyJIbHBIX YUE€OHBIX KYpPCOB.

COLEP/KAHUE ITPOI'PAMMBI

Y4eOHblit MOayJIb «MHP IV1a3aMU XUMHKa)

YueOHblii MOAynb «MHp Tia3aMd XHMHUKa» - 3TO IIMKJI 3aHATHH, HANpaBICHHBIX Ha
U3y4eHHE OKPYKAIOIIMX HAC BEILECTB C TOYKHU 3PEHUS XUMHH.

OcHoBHas uaesd MOAYNs 3aKIHYaeTCsl B BO3MOXKHOCTU JUISl y4alllUXCs PacCIIUPUTh CBOU
3HAHUS O BEILIECTBAX, KOTOpbIE HAXOIATCS PSJIOM, 3KOJOTHYECKOH 11e1ecoo0pa3HOCTH  HX
UCTIONB30BAHUSI M B MPOBEJCHUM PA3IUYHBIX HCCIEAOBAHMH, HCIONB3YS BO3MOXHOCTHU
o0opynoBanus «Touku pocray.

Ieab: pa3BuTHE TBOPYECKUX CIIOCOOHOCTEH MOJIPOCTKOB B IPOLECCE H3YYCHHS
OKpY)KAaIOIIEr0 MHUpa C XUMHYECKOW TOYKHM 3pEHUS C HCIHOJIb30BAHUEM COBPEMEHHOIO
000pyI0BaHUSI 1 HHHOBAIIMOHHBIX TEXHOJIOTHIA.

3agaun:

- pacHIMPUTH NPEACTABICHNE YUHANIUXCS O BaXKHEHIIINX BEIIECTBaX, MX CBOWCTBAX, POJIU B MIPUPOJIE
Y JKU3HU Y€JI0BEKa,

- IO3HAKOMUTH C METOIaMU M CIIOCOOAMU pellieHus 3a/1a4 palliOHAIbHBIMU CIIOCO0aMU,

- pa3BUBaTh YMEHUS PEAITM30BbIBATH OJYYCHHBIC 3HAHUS HA TIPAKTHKE;

- IOBBICUTh MOTHBAIIUIO O0YYAIOIIUXCS K CAMOCTOSTEIbHOMY HAyYHOMY MTOHCKY;

- cdopMupoBaTth 0a30Bble HaBBIKM pabOThl ¢ J1labOpaTOpHBIM 00OpynoBaHHEM (LU(POBBIM
MHUKPOCKOIIOM, LM POBOii 1abopaTtopueit u ap.).

OxunaeMble pe3yabTaTbl OCBOCHMS MOLYJIA:
Ilpeomemmnoie pesynomamol:
[Tocne 3aBepieHust 00y4eHUs 10 MporpaMmme MoayJis oOyuarormuecs: Oy1yT 3HATh:
—  COCTaB, CBOMCTBa, 00JIACTM NpHUMEHEHHMs Haulojiee paclpOCTPAaHEHHBIX BELIECTB U
MaTepHaioB U MpaBuia 6€30MaCHOr0 OOpaIIEeHUs C HUMH;
— - TIpaBuiIa BEIOOpa U CTPYKTYPY HCCIIEIOBAHUS
—  METOJBI ¥ MPHEMBI paboThI € 1a0OPaTOPHBIM 00OPYOBAHUEM.
[Tocne 3aBepiieHns 00y4eHuUs MO MporpaMMe MOAYIs oOyyatonirecst Oy1yT yMeTh:
—  peuiarthb 3a/1a4l pallMOHATIBLHBIMU CIIOCOOAMH;
— BJaJeTh IUIAHUPOBAHUEM U TTOCTAHOBKOM XMMUYECKOI0 SKCIIEPUMEHTA.

Y4eOHbIH M1aH MOJIYJIBHOTO Kypca:

Ne | Ha3Banwue paznena, TeMbl KommuectBo gacos Dopmbl aTTecTalluu,

n/n BCEro | TeOpus | MPAKTUKA | KOHTPOJIS




1. | Beenenue 8 6 2 Oecena, TEMATUYECKOE
TECTUPOBAHUE, TMPAKTUKYM
cobeceioBaHue
TemaTuueckoe

2. | Boma 8 4 4 TECTUPOBAHUE, TPAKTUKYM

YucTeie BemiecTBa M CMECH B [IpakTukym, pelieHue

3. | )KW3HU YeJIOBeKa 6 2 4 3aa4

4, | TloBapeHHast coJIb U caxap 5 3 2 MPAKTUKYM

5. | Xumus nuiu 15 3 12 MPaKTUKYM

6. | Cnnuku 8 6 2 Oecena, MPaKTUKYM

7. | bymara 6 2 4 MPaKTUKYM

8. | XuMHS ¥ CTPOUTEIBCTBO 12 4 8 [IpakTrukyMm, Oecena,
pellieHre  HeCcTaHAapPTHBIX
3a1a4

9. | Xummus u aBTOMOOMIIb 4 2 2 Oecena, MPaKTUKYM

Hroro 72 32 40

Conepxanue o0yueHHUs:
BBenenue (8 yacoB)

Teopus (6 4): O61ue npaBuiia padoThl B XMMHUYECKOH J1abopaTopuu. TexHHnka 6e301acHOCTH
npu paboTe B XUMUYECKO# 1abopaTopun. Oka3aHue MepBOi MOMOIIHU IPU HECYACTHBIX CITydasX.
[TpaBuna paboThl ¢ KMCIOTaMH, LIeI0YaMH, JeTy4UMH BerlecTBaMu. HarpeBatenbHble npuOopsl
U npaBuia paboThl ¢ HUMU. XHMMHMYEcKas Iocyaa oOllero HasHaueHus. MbITbe U CyIIKa
XMMHUYECKOH MOCy/bl. 3HAKOMCTBO ¢ Jlaboparopueil «Peneon». Poib XuMHUM B )KU3HU YelOBEKa
U pa3BUTUU yesoBedyecTBa. (OO030p BaKHEHMIIMX KJIACCOB COEAMHEHUN, HCIOJIb3YEMBIX
4eJI0BEKOM. XHMMHMsI -TBOPEHHME NPUPOABI U PYK 4YeIOBeKa. XUMHs BOKPYI Hac. XHMHUYECKUE
BEIIECTBA B IOBCEAHEBHON KU3HU YEJIOBEKA.

[paktuka (24): 1. Tlpuemsl oOpallleHHs ¢ HarpeBaTeIbHBIMH IMPUOOpaMHU (CIHUPTOBKA,
IUIMTKA, BOZsiHAs OaHs) 1 XUMUYECKON MOCY/10H O0IIero Ha3HauYEHusl.
2.CocraBneHue TaOdMIl, OTpaXKaroIIMX KJIACCHU(UKALMIO BEIIECTB, M3TOTOBJIEHUE 3TUKETOK
HEOpPraHMYECKUX BEILECTB, COCTABIEHHE CIIMCKA PEAKTUBOB, HECOBMECTHUMBIX JIJISI XpaHEHHUS.
Tema 1. Boga (8 uacos)

Teopus (4 4): Boma B macmTabe tutaneTsl. Kpyrosopor Boabl. [lpupomnas Boma u eé
Pa3sHOBUAHOCTH. XapaKTEpUCTHKA BOJ IO COCTaBy M CBOWCTBaM. MUHEpallbHBIE BOJBI, MX
MECTOPOXKAECHHUSI, COCTAB, 11eJIEOHbIE CBOWCTBA, IPUMEHEHHNE. 3arackl IPECHON BO/bI Ha IJIAHETE.
[IpecHast Boma u ee 3amachl. DKOJOTMUYECKHE IMpoOJieMbl YUCTOM BoJbl. Bojma B opranmsme
yenoBeka. Boma B MemunuHe W Qapmakosiorud. AHOManuud  (U3HYECKUX  CBOWCTB.
PactBopstromast cnoco6HocTb BoAbl. [IpobiemMbl TUTHEBOI BOIBI.

[Tpocmotp pparmenta puinbma BBC «Taiina xuB0oi BOIBD».

[Tpaktuka (4 4): 1. AHanu3 BOJBI U3 MPUPOIHBIX UCTOUHHKOB.

2. PactBopsromiee nerictBre Boibl. [[purotoBienne pacTBOpoB.

3. Ounctka Bogsl. OnpeseneHne )KeECTKOCTH BOJIbI U €€ YCTPAHEHHUE.
5. MHoro 11 BoJibl B 0BoIIax U ppykrax?

Tema 2. UncThble BellecTBA U CMECH B KM3HH YesioBeKa (6 yacoB)

Teopust (2 4):

Yuctsle BemecTa JuctmpoBanHas Boja, Kucnopona. Cepebpo, Bonopon, Ceunen u
np. Uctunnubie pactBopbl. Cmecu Mopckas Boaa. I'panut. Cranbs. PacTBOp Xytopuaa HaTpus JUis
unbekuil. YyryH. Boznyx. bazaneT. Crekno. OMmynbcus «macino B Boze». PazHoBuaHOCTH
cMmeceil, o0jacT WX UCHOJb30BaHUS B IOBCEAHEBHOM JKM3HM 4eloBeKa. ['OMOoreHHole u
rereporennsle cmecu. Cmecu B (papmaxosnorun. [Ipumeps! KUIKHUX, TBEPAbIX U ra3000pa3HbIX




cMmeceil. OMHOPOIHBIC ¥ HEOTHOPOAHBIE cMecH B ObITy. CBolicTBa cMeceil. Pa3nenenue cmeceid.
Breinenenne BemecTB M3 HEOJHOPOIHOM CMeCH, OOpa3OBaHHOM pPAaCTBOPUMBIMH U
HEpacTBOPUMBIMU B Boje BemlecTBamu. OTcranBaHue: BhieneHue BelecTB U3 HEOJHOPOIHOU
cMmecH, 00pa30BaHHOM HEPACTBOPUMBIMU B BOJI€ BEIIECTBAMU C Pa3IMYHON IUIOTHOCTHIO. B
JENUTEIHLHON BOpOHKE. JMCTWILISAIUS, BBIMapUBaHue, HEeHTpUudyrupoanue, xpomarorpadus,
KpUCTAJIM3aus U Bo3roHka. [leperonka uam JUCTHIUISILMS - CIIOCOO pa3iesieHusi, OCHOBAHHBIM
Ha pa3IM4YMM B TEMIIEpaTypax KHUIEHHUS APYyr B Jpyre KOMIIOHEHTOB. llpuem pasnenenus
OJIHOPOJIHBIX CMECEH MyTeM MCHAapEHHUs JIETYUUX KUJIKOCTEH € MOCIEeAYIOIEN KOHIEHCAlMen uX
napoB. [lpumep: mnomyyeHue AMCTHWILIMPOBAHHOW BOJbl. PelieHune 3agady Ha HaXOXKICHUE
MacCOBOW U 0O0BEMHOMN J0TM KOMITOHEHTAa CMECH.

[Tpaktuka (4 4): 1. 3rotoBieHue npocTeimmx GuiabTPOB U3 MOJAPYUHBIX CpeacTB. Pa3nenenue
HEOJHOPOJHBIX CMECEH.

2. OuncTKa MEIHOIO KYIopoca OT HEPACTBOPUMBIX M pACTBOPUMBIX ITPUMECEH.

Tema 3. [loBapenHasi coJib u caxap (5 4acoB)

Teopus (3 4): Pons moBapeHHON coii B OOMEHE BEIIECTB YeJOBEKa U KUBOTHBIX. CoJieBoi
Oananc B opranusMme uenoBeka. [I[puMeHeHne xjopuaa HaTpus B XO35UCTBEHHOU AESTEIBHOCTU
yenoBeka. Korma comp — san. 3ioymorpebrienue conbto. Mcmonp3oBaHue XJIOpUAa HaTpus B
XUMHUYECKOW TMPOMBINIJICHHOCTH. Vcmosb30BaHue XJOpuja HATpUsi B THUIIE, MEIUIMHE.
[IpousBoacTBo noBapeHHo# conu. Caxap u ero coiictBa. [lone3Hbie U BpenHbIE YepThl caxapa.
HeoObruHoe npumMeHenue caxapa.

[TpakTuka (249): 1. CBoiicTBa pacTBOPOB MOBAapeHHOMN comu. 2. ['opuT nu caxap?

Tema 4. Xumus numm (15 yacos)

Teopus (3 4): I3 yero cocTouT nuia. XMMUYECKHI COCTaB MPOAYKTOB NUTaHus. OCHOBHBIE
KOMITIOHEHTHI TUIU: JKUPBI, OENKH, YIJIEBOJAbI, BHUTAMHHBI, COJU. XHUMHUS MPOIYKTOB
pPacCTUTENBHOTO M KMBOTHOIO NpOoUCXOxJeHusa. Pusmonorus numieBapeHus. IIpoaykTsl
OBICTPOTO MPUTOTOBJICHUSI U OCOOCHHOCTH MX MPOM3BOJCTBA. [Ipolecchl, mpoucxoasiue npu
BapKe, TYUICHUU U XKapeHuu nuuu. Kak chaenarb ey He TONbKO BKYCHOM, HO U IOJIE3HOM?
Jo6aBku B MPOAYKTHI MUTAHHS. XUMUYECKHE PEaKIMM BHYTPU HAC. XHUMUUYECKHE MPOIECCHI,
MPOUCXOJISIINE TIPU XPAHEHUU U TIepepadOTKe CeIbCKOX03IUCTBEHHOTO ChIpbsi. KoHCEepBaHTHI U
AHTUOKUCITUTEIH, UX poyib. CrocoObl XMMHYECKOTO aHaliM3a COCTaBa BEIIECTB B MPOAYKTaX
nutanud. CoJiep>kaHuE BATAMUHOB U MUHEPAJIbHBIX BELIECTB B MUILEBBIX NPOAYKTaX.

IIpaktuka (12 4):
1.0npenenenue kauectBa mena. [IpoBepka Mena Ha HaATMYKE KpaxMala, Mela, caxaposbl.

2. Onpenenenue ButaMuHoB A, C, E B pacTuTenbHOM Macie.

3. Onpeznenenrie HUTPATOB B MPOIYKTAX.

4. AHanu3 mpoXJIaJUTEIbHBIX HAITUTKOB.

5. Onpenenenrie cOAEpKaHMs )KUPOB B CEMEHAX PACTEHUIA.

6. KauecTBeHHbBIEC peakiiy Ha MPUCYTCTBUE YTIIEBOIOB.

7. XMMHAYECKHUE OIBITHI C )KEBATEIBHONU PE3UHKOM.

8. OnpeneneHue cofep>KaHus MOBAPEHHOM COJIM B MPOJIYKTaxX MUTAHUS (MacCio, ChIPBI, COJIEHBIC
TBOPOKHBIE U3/IEINA).

Tema 5. Cninuku (8 yacoB)

Ipaktuka (6 4): [MTupodopsr. Mcropus nzodperenus cnuuek. Crnuuku Illancens u Yoxkepa.
Crnuku Copua. Crimuku Upunu. [IBenckue crimuku Jlyaacrpema. Kpacusiii u 6enbrit pocdop.
OKHMCIHUTENbHO - BOCCTAHOBUTEJIBHBIE MPOLIECCHI, MPOTEKAIOMIME MPU 3AKUTAHUM CIIHUYKH.
OCHOBHBIE BU/IbI COBPEMEHHBIX CITUYCK. JlepeBsiHHbIC (M3TOTOBJICHHBIC U3 MATKUX TIOPOJI JIepeBa
- OCHHBI, JIUMBI, TOIOJSA, aMEPUKAHCKOW Oenoil COCHBl M T. T.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIEC - U3TOTOBJICHHBIE M3 XJIOMYATOOYMAKHOTO KT'yTa, MPOMUTAHHOTO MapaGuHOM).
[To MeTomy 3axuUTaHus - TEPOUHBIC (3AKUTAIOIINECS MTPU TPEHUH O CHEIHATBLHYIO TTOBEPXHOCTH -
TEPKY) U OecT€pouHble (3aKHUrarouecss NpU TPEHUH O J0O0YI0 MOBEpXHOCThH). CruueyHoe
npou3BoACTBO B Poccun. CTpoeHue, coctaB M M3roToBlieHHWEe cruyek. CrnelnuanbHble CIUYKHU.
[lITopMoBBIE (OXOTHHYBH) - TOPSIIHE HA BETPY, B CHIPOCTH U MO MOXKIEM. TepMuyeckue -
pa3BUBAOIINE MPU TOPEHUH 00Jiee BBHICOKYIO TeMIIepaTypy U JAIOUIUe MpPU CrOPaHUH TOJOBKH




Oonbliee KOMUYECTBO Terula. CHUrHadpHBIE - JalOIIMe MpPU TOPEHHM IIBETHOE ILIaMsl.
®ororpaduyeckre - JalOM€ MIHOBEHHYIO SPKYIO BCIBIIIKY, HCHOJB3YEMYIO TpHU
¢ororpadpupoBanun. CurapHble - CHHYKM  YBEIMYEHHOro  pasMepa Uit Ooiee
MPOJOHKUTEILHOTO TOPEHUS MPU PAaCKypuBaHUU curapbl. TpyOouHble- COUYKU YBEIUYECHHOTO
pasmepa g Oosiee MPONOJKUTEIBHOTO TOPEHUSI TMPU PACKYPHUBAHUU KYPUTEIBHOW TPYOKH.
KaMmuHHbIE - O4eHb UIMHHBIE CIIUYKH, YTOObI 3aKUraTh KaMUHBI. ['a30Bble - MEHbILIEH JIMHBI,
yeM KaMHUHHBIC, YTOObI 3aXWTaTh Ta30Bbleé TOpenkH. JlekopaTuBHbIE (MOJApOYHEIE,
KOJUICKIIUOHHBIE) - OrpaHMYCHHBIE BBIYCKH KOPOOKOB (MHOIr/AAa Habopamu, YIOKEHHBIMU B
JIEKOPATUBHYIO KOPOOKY). [Ipaktuka (29): 1.M3ydeHne CBOMCTB pa3IMYHBIX BUIOB CIIHYEK
(OBITOBBIX, OXOTHUYBUX, TEPMHUUECKUX, CUTHAIBHBIX, KAMUHHBIX, (hOTOTpaguIecKux).

Tema 6. bymara (6 yacos)

Teopus (2 4): OT nepraMmeHTa U HIEIKOBBIX KHUT 10 Hammx gHel. Llemttonosa. Cesasyromue:
KAaoJIMH, KapOOHAT KallbLiMs, MUTMEHTHL. XJIOM4aToOyMaxkHble TKaHU. Buapl Oymarm u ux
NPaKTUYECKOE HCIOJb30BaHUE. TexHomorus mpousBojactBa Oymaru. CTpykrypa Oymaru mon
MHUKPOCKOIIOM BO (uiyopeciieHTHOM cBeueHuu. [lomydabpukarsl st mpou3BoJCTBAa Oymaru:
JIpEeBECHas Macca WM LEJUII0JI03a; LEUII0JI03a OJHOJIETHUX PacTeHUIl (COJOMBI, TPOCTHHUIIBI,
KOHOIUTM, puca M JAPYrux); MONYIEIUTI0JO03a; MaKyjaTypa; TpsAMNWYHas [ojyMacca; s
CHeNHaTbHBIX BUIOB OyMaru: acOecT, MepCcTh U IpyTrue TeKCTUIIbHbBIE BOJIOKHA. [Ipon3BoacTBO
OyMaru: IpUroToBJIeHHE OyMa)kKHOH Macchl (pa3MOJ M CMEIIeHHE KOMIIOHEHTOB, MPOKIIEHKa,
HAllOJJHEHWE M  OKpacka OyMaxxHOW Macchl); BbIpaboTka OyMaXHOW Macchl Ha
OymarojenarenbHON MamuHe (pa3daBlieHHe BOJOW M OYMCTKAa MAacChl OT 3arpsi3HEHUM, OTIUB,
IIPECCOBAaHME M CYIIKA, a TakKe I[EepBUYHAs OTJAENKA); OKOHYAaTelIbHAas  OT/AEJKa
(xanaHaupoBaHUeE, pe3Ka); COPTUPOBKA U YIIAKOBKA.

[pakTuka (4 9): 1. U3ydeHne CBONCTB pa3InIHBIX BUIOB OyMaru.

2. [lonyuenue 6ymaru.
Tema 7. Xumus 4 cTpoUTEJLCTBO (12 yacos)

Teopus (4 4): Crpoutenbubie pactBopbl. U3Bects. Men. Ilecok. beron. llement. Mcropus
crexina. Kupnman. ®@apdop u dasHc. [IpeBecnHa — yHUKAIBHBIA CTPOUTEIBHBIA MaTepHa.
Jlakokpacounble Marepuaibl. CBoiicTBa onu(bl, MACISIHBIX KPacokK, 3Maiel, pacTBOpUTENEH.
[TonsiTue 00 3KOJOTMYECKH YHUCTHIX MaTepuanax. Kepamuueckas nena. 3umaput. Kamblmmur.
Conomutr. TI'pyrobmoku. Cuiukatel MeETaUIOB M BsKymue Marepuansl.  Kopposus
CTPOUTENBHBIX  MaTepuanoB. Ilomumepsl B CTpOMTENBCTBE. XHMHUYECKHE  CBOMCTBA
CTPOUTENIBHBIX MaTepHaaoB XHMMHYECKAsi CTOMKOCTb — 3TO CBOWCTBO MOKA3bIBAET, HACKOJBKO
MaTepuan yCTOMYMB K BO3JEHCTBUIO JPYrMX BEIIECTB: KUCJOT, LIENOYeH, cojell M rasos.
Koppo3nonHass yCTOMYMBOCTH — CBOWCTBO Marepuajla IIPOTHUBOCTOSTh BO3ACUCTBHUAM
OKpyXaromie cpenpl. Yamie BCEro 3TO OTHOCHTCS K CIIOCOOHOCTM HE MpPOIyCcKaTh BIAry.
PacTBOopuMOCTh — CBOMCTBO, NMPU KOTOPOM MaTepHal HUMEET CIOCOOHOCTh PacTBOPATHCS B
pPa3IUYHBIX OKUJAKOCTAX. AJre3uss — CBOMCTBO, KOTOpPO€ XapaKTepHU3yeT CIOCOOHOCTh
COEIMHATHCS C APYTMMHU MaTepuallaMu U NoBepxHocTAMU. Kpucrammsanus — XapakTepUCTHKa,
IpU KOTOPOH MaTepuas MOXXET B COCTOSHUM Iapa, pacTBOpa WM paciuiaBa 0Opa30BHIBATh
KpUcTalibl. Bunel 3arps3HeHuil (mbuieBble, pajuallMOHHBIE, OMOJIOTHYECKHE, LIYMOBBIE),
3Ha4YeHHE KUBBIX OPraHU3MOB B JIOMaX U KBapTHpaXx.

IIpaktuka (8 u): 1. Onpenenenne OTHOCUTENHHON 3aIBUICHHOCTH BO3/lyXa B IOMELICHUH.

2. Pemenue 3a1a4 ¢ 9KOJIOTHUYECKUM COJIEPKAHUEM.
Tema 8. Xumus u aBTomoomnJb (4 yaca)

Teopus (2 4y): Marepuanbl, KOTOpble HCHOJB3YIOTCS ISl M3TOTOBIEHHS aBTOMOOWIIEH.
3anpaBoyHbIE )KUIKOCTH (TOIUIMBO, Macia, CMa3KH, OXJIAKIAIOIINE JKUJKOCTH), PE3UHBI - IINHBI
U PE3MHOTEXHUUYECKHE H3JIENHs; MJIAaCTMACChl; OT/IEJI0YHOJEKOPAaTUBHbIE MaTepuaibl (0OMBKa,
JaKu ¥ KPacK, aHTUKOPPO3UOHHBIE MOKPBITUS U T. 11.); KJIEH, TEPMETUKH. DIEKTPOIUT — ITO
YTO-TO 3HaKOMOE. beH31H, KepOCHH U JIpyrue «- MHbl XMMHUYECKHE MPOIIECCHI, TPOUCXOISALINE
IPU HKCIUTyaTallid aBTOMOOWIISI. DKOJIOTHUSA U aBTOMOOHIT.

[Tpaktuka (2 4): 1. beHsun um xepocuH kak pactBopuTend. ONBITHI MO 03HAKOMJIEHHUIO C
pacTBOPSIOUINM JIeHCTBHEM HE(PTENpOIyKTOB, KaK M MPEIbIIyIIMHA, IUI0XO BUAHBI C




JIEMOHCTPAIIMOHHOTO CTOJIa, MOSTOMY HMX JIy4llle BCErO CTaBUTh B KadecTBE JIaOOpaTOpHOU
paboThl. a) B mpobupku ¢ 6€H3UHOM, KEPOCUHOM M BOJIOW HaIUBaOT 10 0,5 MJI paCTUTEIHHOTO
Macna W B30anTHIBAlOT. Macno pacTBopsieTcs B yriaeBogopoaax. OTMeyaroT —JIydIIyro
pacTBOpUMOCTh B Oc¢H3uHE. 0) B HeOombne cTakaHuuku Wik (GapPopoBbIC YAITKH C TEMH JKE
KHUJIKOCTSIMA TIOMEIIAIOT KYCOUYKHM TKAaHH C MATHAMH KHpa U MEPEMEIINBAIOT UX CTEKJISIHHOM
nanoykoit 2-3 muH. [Tocne BbIChIXaHUS TKaHU, TOMEIIEHHbIE B OCH3UH U KEPOCHH, OKa3bIBAIOTCS
OYUIIEHHBIMH OT JKUPA.

2. Topenue BbICIIUX YIJIEBOAOPOJOB. a) CMauMBarOT MOJOCKH (UIBTPOBAIBHON OyMmaru B
OeH3uHE, KEpOCHMHE, Ma3yTe W MOJKUTaloT uX. BelecTBa TopsT CBETSAIIUMCS IJIAMEHEM.
Bricmme yrieBomopoabl Mmpu TopeHuH o0pa3yloT KomoTh. 0) Ha jkene3Hble IMIIACTMHKH WU
dapdopoBble KPBIIKA HAJIUBAIOT MO HECKOJbKY Kamellb O€H3MHA, KePOCHHA U CMa304yHOIo
Maciia Wi Ma3yTa ¥ mnomkuraior. HaOGmonaior To ke siBiaenue. OOpamaroT BHHUMaHUE Ha
JIETKYIO0 BOCIIAMEHSIEMOCTh O€H3MHA U Ha CPaBHUTENBHO TPYIHYIO CropaeMocTh Ma3yrta. B) B
Kene3Hyro uiu GapPopoByIO JTOKEUKY MTOMEIIAI0T HeOOIBIION KycoUuek napaduHa u HarpeBaroT
ero B ruiaMenu ropenku. [lapadun nnaButcs, a 3areM roput, o0pa3yst KONOTb.

3. Ouncrka OeH3uMHA U KepocuHa. BeH3WH M KepOCHH IOcie 3aBOACKOW MEPETrOHKH COAep)KaT
npuMecd HAa()TEHOBBIX KHCIOT U JPYrUX BEHIECTB, OCJIOXKHSIOUIMX WX [PUMEHEHHUE.
HeouneHHslit KepOCHH, HAIIPUMED, MJIOXO MOJHUMAETCS MO (UTUIIIO JIAMIIBI, CIa00 TOPHUT H
ObICcTpO 00pa3zyeT Harap. HeounineHHbIe TPOIYKTHI MOXKHO y3HATh IO FPSI3HOMY BHIY U MaJloi
npo3payHocTH. OYHCTKY TPOU3BOIAT OOBIYHO, o0OpalaThiBasi HEPTENPOIYKTHI —CIIEpBa
KOHIIEHTPUPOBAHHON KHUCIIOTOW, a 3aTeM IIenovbto. HamuBaioT B OOJBIIYIO AETUTEIHbHYIO
BOpOHKY 15 - 20 My HEOUMILEHHOTO KE€pPOCHMHA U MPUOABIAIOT 2-3 MJI KOHIIEHTPUPOBAHHOU
CEpHOI KHUCIOThL. BOpPOHKY 3aKphIBalOT MPOOKON M cMech BCTPSXUBAIOT 0Koio 10 muH. [Ipu
3TOM BOPOHKY JIepKaT MpOoOKOi BHU3 U BPEMsS OT BPEMEHH OTKPBIBAIOT KPaH, YTOOBI BBIITYCTHTD
BBEpX Maphl JETyuux BemiecTB. I[locrme 3TOro cmecu [OalT pacclOUTHCS, HA 4YTO  TaKXKe
norpedyercss MUHYT 10 miam jaxe OoJblle, U MEUIEHHO CIYCKAlOT HI)KHUN CIIOH KHUCIIOTO
ryapoHa. OcTaBIIMiiCS B BOPOHKE KEPOCHH IMPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOJOW B
teueHue | - 2 MuH. BonmHbI €0 CHyckaroT, a KEpOCHH HPOMBIBAIOT 5 - 10-mpoueHTHBIM
pactBopoM 1ienouu. [Tocie cnuBaHMs MEIOYHOTO CII0S OTMBIBAIOT OT KEPOCHHA BOJIOM OCTaTKH
menoyn  (mpoba  penondrasienHoM). YOexmaroTcs B TOM, UYTO OYMINECHHBIA KEPOCHH
OKa3bpIBaeTcsl OoJiee MpO3pauHbIM, JIydlle TOPUT W HMMeeT JApyrod 3amax. Ha mamcTku
(GMIBTPOBANBEHOM OyMaru MOMeNarT KaIluld UCXOIHOTO M OYHIIEHHOTO KepocuHa. OUnIIeHHBINH
KEPOCHH HUCHapseTCsl MOJHOCThIO, HEOUUIIIEHHBIN OCTABIISET MOcCie ce0sl MATHO MPUMecei.

Y4eOHblil MOAYJIb «XUMHA B OBITY»

VYuebHbIil MOlyNb «XUMHS B OBITY» - 3TO IIUKJ 3aHATHH MO 1aOOPaTOPHO-NIPAKTUUYECKON U
HCCIIE0BATENIBCKON IEATEIIBHOCTH.

OcHoBHas uzes: yoexJeHue B MPAaKTUYECKOH 3HAYUMOCTH XUMHUYECKOrO 3HaHMS, KOTOPOe
CIOCOOCTBYET Pa3BUTHUIO JINYHOCTHBIX KauyeCTB OOYYaroIIerocs:: BHYTPEHHEH MOTHBAI[MM y4eHUS,
UHTEpeca K OKpYXarolled Npupoje, SKOJOTHYECKH I'paMOTHOIO OOpallleHHs ¢ BellecTBaMU U B
BO3MOXXHOCTH JUIsl OOYYaloIIMXCSl OCYLIECTBIISATH pa3jMuYHble HUCCIIEJOBaHUS, OQOPMIATH WUX,
NPEJCTABIATh UX PE3yIbTAaThl HA HAYYHO-MIPAKTUYECKHX KOH(PEPEHIIUSX.

Hean: ¢opMupoBanne y oOyJarOmUXcsi HCCIEIOBATEIBCKUX YMEHHM W HaBBIKOB
6e301acHOro oOpalleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM KU3HU

3agayu:

MO3HAKOMUTD C MTPaBUIIaMU HKOJIOTUYECKH 11eJIeco00pa3Horo o0pas3a sKU3HHU;
C(l)OpMHpOBaTI) MOTHUBAIUIO K U3YUYCHUIO XUMHYECKOH HAayYKHM U K YYCHHIO B LICJIOM;
pa3BUTH LIEHHOCTHOE OTHOIIEHHUE K TPYAY, 3HAHUSAM, CBOEMY 3/I0POBBIO U 3KOJIOTUH;
HAYyYUTh CaMOCTOSITEIbHO OMNpEeAeNsATh LEeJIu CBOero oOOy4YeHMs, CTaBUTb U
dbopmynupoBath ayis ceOs HOBBIC 3a7add, pPa3BUBATh MOTHBBI M HMHTEPECHl CBOEH
MIO3HABATENLHOM JeSITeIbHOCTH;
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— pa3BUTh yYMEHHS HAaxXOAWThb MNPUYHMHHO-CIICICTBCHHBIC CBS3H, CTPOHUTH JIOTHYECKHE
paccyXIeHHUs, J1eNaTh BBIBOJbI, OCYILECTBIIATh TMOUCK HEOOXoIuMoW HHpopMaruu c
HCITOJIb30BAaHUEM PECYPCOB OMOJIMOTEK U CETH MHTEPHET;

— chopMupoBaTh OCHOBBI KOJIOTUYECKOH KYJIBTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO YKOJIOTHYECKOTO MBIITUICHUS;

— Ppa3BUBATb 3KOJOIMYCCKOC MBINIJICHUC W YMCHHUC NPUMCHATHL €ro B HO3HaBaT€JIBHOI71,
KOMMYHHKATHBHOH, COIIMAIBHOM MTPAKTHKE U MPO(EeCCHOHAIBHON OpUEHTAINY;

—  CIIOCOOCTBOBATh PAa3BUTHIO YYEOHOTO COTPYIHUYECTBA M COBMECTHOW JICSTEIBHOCTH
00y4aromuxcst ¢ y4yuTeJIeM M CBEPCTHUKAMH, WHIMBHIyalbHOH paboTe M pabore B
rpyrmnmax;

— pa3BUBaTh MO3HABATEIBHBIA HHTEPEC K XUMHUU H UCCIIEIOBATEIBCKON JACATEIBHOCTH.

OsxkuaemMble pe3yJbTaTbl 0CBOECHHSI Y4e€OHOT0 MOTYJISA

Ilpeomemmnuie pezyromamel:
[Tocne 3aBepiienns o0ydeHus Mo nporpamMme odydaromuecs OyayT 3HATh!

IIpaBUjIa 3JOPOBOTO U 3KOJIOIMYECKH Iesieco00pa3HOro obpasa >KU3HHU, OE€30M1aCHOTO s
YEJI0BEKa U OKPYKAIOILIEH Cpebl,

0 crocobax MOWCKa, HaXOXJAeHUs U 00paboTku HH(pOpMaLUU; O JIOTMKE WU IpaBHIIAX
IPOBE/ICHUS] HAYYHOT'O UCCIIEIOBAHMSL.

O POJIM XMMUYECKHX 3JIEMEHTOB U X COSAMHEHUH B KHU3HEEATEIbHOCTH OpPraHu3Ma;
Ba)XHEHIIINE XUMUYECKHE TIPEBPALICHNS, JIS)KAINEe B OCHOBE METa00JIN3Ma;

HCKOTOPBIC HCOPTaHNYCCKUC U OPraHUYCCKUE BCUICCTBA, IPUMCHACMBIC B MCIUIIMHC, 6I>ITy.

[Tocne 3aBepuieHust 00y4eHUs 10 porpamme odydarourecs OyayT yMeTh:

COCTABJIATH CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX JIEMEHTOB B IPUPO/IE,
000CHOBBIBATH POJIb KaKA0T'0 B COXpPAaHCHUHU ITPUPOJHOI0 paBHOBECHUA, aHAJIU3UPOBATDH
NPUYMHBI U TIOCIICICTBHSI €r0 HAPYIICHHUS;

MPOBOJIUTh XUMHYECKHI SKCIICPUMEHT 110 00HAPYKEHUIO KATHOHOB M aHUOHOB B
pacTBopax;

co0Jro1aTh NMpaBuiia 0€30MaCHOCTH MPU OOPAIEHUH C JICKAPCTBEHHBIMH BEIIECTBAMU U
CpeICTBaMU OBITOBOW XMMHUU;

COCTaBIISITh OTYET O MPOJICTAHHOM DKCIIEPUMEHTE;

MMPUMCHATH BCHICCTBA IO HA3HAYCHUIO,

peuaTth 3a1a4n p%HHqHOﬁ CTCIICHU CJIOXKHOCTH:. KaK THUIIOBbIC, TaAK U KOMIIJICKCHBIC.

Ne | Ha3Banue paznena, TeMbl KonuyectBo yacos Dopmbl aTTecTalllH,
n/n BCEro | TeOpHusl | MPAKTUKA | KOHTPOJISA
1. | Xumust crupaer, umctut u | 10 2 8 [IpakTukym, Oecena,
youpaer peuieHne  HeCcTaHAAPTHBIX
3a1a4y
2. | Xumus W KOocMeTHYeckue | 6 2 4 [IpakTukym, Oecena,
cpencrsa peuieHne  HEeCTaHAAPTHBIX
3a1a4
3. Xumus — Xo3sika momairsen | 12 5 7 Pemenne 3agau, co3maHue
alTeYKu KPOCCBOPJIOB, PAKTUKYM
4. | Xumusi B MEUITMHE 32 20 12 [IpakTukywm, Oecena,
peleHre  HecTaHAapTHBIX
3a1a4
5. | BoimonHeHue npoekToB 12 3 9 3amuTa NpOEKTOB
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Hroro (72 |32 | 40

Copepxanue 00y4eHHUS:

Tema 1. Xumus crupaer, yuctut u youpaet (10uacon)

Teopus (2 4): Mputa. CoctaB, crpoeHue, noiaydeHue. CUHTETUUECKHE MOIOIINUE CPENICTBA U
IIOBEPXHOCTHO - aKTHBHbIE BelecTBa. OcHOBHbIE KOMIOHEHTHI CMC: MOBEpXHOCTHO-aKTHBHbBIE
BemiecTBa ([TAB); BcnoMoraTenpHbIe BEIIECTBA: IIEJIOYHBIE COJM - KApOOHAT U CHIIMKAT HATpHS,

HeWTpanbHBIE comu - cyiabpar wu  dochar HaTpus, KapOOKCHMETHIIIEIUTIOI03a,
MOJIMBUHWJIMUPPOIUIOH, XUMHUYECKUE OTOenuBaTeNn (IEepPCOH); XUMUYECKUE OTOeTMBaTeln
(mepexkucy Bomopona); (Qusnueckue (onTUueckwe) otOenuBareaud - (GIYyOpEeCHUpPYIONINe

COCAMHEHUS;  aACcOpPOLUMOHHBIE  KpacuTenu  (yabTpaMapuH, HWHAWTO,  CHHTETUYECKHE
OpraHWYECKHE IMHUTMEHTHI); OM0a00aBKKU - (hepMEeHTHI (JUMasbl, MPOTea3bl U Ip.); OTAYIIKH;
antucratuku. CperncTBa OBITOBOM XUMHM - XUMHUYECKHE CpEACTBA IO yXOIy 3a
COOCTBEHHOCTBIO: OJIEXKII0M, MOMelleHusIMH, aBToMoousiMu. K cpencrBaM OBITOBOM XHUMUM
OTHOCST JEe3WH(UIMPYIONINE CPENCTBA, PEemlelieHThl W mp. cpenctBa. CpenctBa OBITOBOM
XUMHH, IPUMEHSIEMBIE JIJIS1 BBIBEICHUS IISTCH.

IpaxTuka (84):1. Onpenenenue pH - cpeasl B MplIaX U HIaAMITYHSIX.
2. IIpuroToBiieHue Mblla U3 CBEUKHU U CTUPAIBLHON COJIBI.
3. BoiBenenue msteH ¢ Tkanu. Mbuia. CoctaB, CTpoeHHUE, TOJTyYCHHE.
4. CpaBHEHHE CBOICTB MbUIA CO CBOMCTBAMU CTHPAJIbHBIX IIOPOLIKOB.
Tema 2. XumMusi 1 KocMeTHYECKHE cpeacTBa (6 yacoB)

Teopusa(24): Kocmetnueckue Morouue cpencraa. Kpemsl. Ilenomoronue cpencraa.
OnonackuBarenu U KoOHAUIMOHEpbI. ['enu. CocTaB v CBOMCTBA KaK COBPEMEHHBIX, TaK U
CTapUHHBIX CPEICTB I'MTUEHbI; TPAMOTHBIN BEIOOP CPEACTB TUIHEHBI; ITOJIE3HBIE COBETHI 10 YXO1y
3a KOKel, BOJI0OCaMU U MOJ0CThI0 pTa. COCTaB M CBOWCTBA HEKOTOPBIX MPENapaToB TMTMEHUYECKOH,
Je4eOHOM 1 1eKOPaTUBHONW KOCMETUKH, IPAMOTHOE UX UCIOJIb30BaHUE. XUMHUECKUE ITPOLIECCHI,
JeKale B OCHOBE yXO0/a 3a BOJIOCaMH, UX 3aBUBKH, YKJIAJKH, OKPACKU; IPaBUIbHBIN YXOJ 32
BOJIOCAMH, TPAMOTHOE MCII0JIb30BaHUE IPENApaTOB I OKPACKU U YKJIAaIKH BOJIOC,
OpPUEHTUPOBAaHUE B UX MHOT000pa3uu. [1e3010paHThl U 030HOBBIIN «IIUT» IJIaHETHI. JlymucTeie
BEIIeCTBA B Map(roMepuu, KOCMETUKH, MOIOLIHUX cpesicTBax. D¢upHbie macna. Coctas. CloxkHbIE
s¢upsl. CocTaB, CTpOEHHE, OTyUYEHUE.

[Mpaktuka (4 1): 1. 3yueHue cocraBa IeKOPATUBHON KOCMETHKH T10 THKETKaM.
2. Onpenenenue pH - cpensl B MbUTaX W HIAMITYHSIX.
3. M3Bneuyenue >pUpHBIX Macesl U3 paCTUTENbHOro MaTepuaia. [lepeunas mMsarta, e10BO€ Maclo.
4. [lonydeHue CloXHBIX 3(UPOB U3 OPraHUYECKUX COEIMHEHUHN. DTUIIMETaHaT (3arax poma).
N300yTrnatanar (ppyKTOBBIH 3amax).
Tema 3. Xumus — xo3s1iika nomamneii anteuku (124acoB)

Teopus (5 4): JlekapcTBeHHBIE MpemnapaTbl, UX BHJbBl UM Ha3HaueHHe. Kaxgoe jekapcTBo —
XUMUYECKUM peakThB. MHororpanssii oa. Ilouemy iox Hamo AepkaTh B IUIOTHO 3aKYIOPEHHOU
CKJISIHKE. «3enéHKa» MU pacTBOp OpHIUIMAaHTOBOro 3enéHoro. HeoObluHble cBOWCTBA OOBIYHOMN
3eJIEHKU. AKTUBUPOBaHHBIA yrodb. JlekapcTBa ot npoctynbl. Butamuasl CaMoaeNbHbIE JTIEKAPCTBA.
ACIUpHH WM alleTUIICATMIMIIOBAs KUCIIOTa U €r0 CBOKCTBA. YTO MoJie3Hee: aCIUpPHH UM YIICApUH,
Hypoden win ubynpopen? Ilepexucy Bomopona u rujporepur. CBoicTBa MEPEKUCH BOAOPOAA.
[TepmaHranar kajiaus, MapraHilOBOKHUCIBIN KaJMii, OH k€ — «MapraHioBka». HeoObluHbIe CBOMCTBA
MapraHioBku. Kakyio omacHOCTh MOXET MpeACTaBiIsATh MapraHuoBka. HyxHa au B gomamrHeit
anteuke OopHas kucnora. Crapble JIEKapcTBa, Kak ¢ HUMH MOCTYNUTh. Borpocs! k cemunapam: 1.
Ilepmanranar xamus. Vcropuss oTkpbiTHs. Dusnuyeckue cBoncTBa. OKUCIUTENBHBIE CBOWCTBA.
[TpaBuna xpaneHus nepmanaranata kanus. 2. [IpuMeHneHne pacTBopa nepMaHraHaTa Kajausi B ObITY,
B MeauuuHe. Mepbsl MepBOil MOMOIIM TpU OTPaBIE€HUM KOHUEHTPUPOBAHHBIM PACTBOPOM
nepMaHraHara kaiaus. 3. PactBop OpuimantoBoro 3eneHoro. Ilepoxcua Bomoponaa, MCTOpHUS
oTkpeITHs. [leprunpons. @usznueckne, XUMUYECKHMe CBoOWcTBa. [IprMeHeHHe B MeauIUHE:
KPOBOOCTaHABIUBAIOIIEE U JE3UHPHUIHUPYIOIIEe CPEICTBO.
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[paktuka (7 4): 1. [Tonydenue omodopma.
2. JleficTBHE KUCIOT HA OpUIIITMAHTOBBIN 3EJICHBIN.
3. lllenounoe pacuienyieHue JIeBOMULIETHHA.
4. KauecTBeHHas peakiiys Ha IEPOKCU]T BOJOPOA.
5. Omnpezenenrie BATAMUHOB B IIpenaparax MnoJuBUTAMUHOB.
Tema 4. Xumusi B MeaunuHe (32 gaca)

Teopus (20 u): IlepBbie marun xumMuu B Meaunune. [lorstue o (apMakonoruu, HaTPOXUMHUH,
xumuoTepanuu. I[lapanenbc — OCHOBOMOJIOKHUK MeIUIMHCKOW xumuu. KiaBguit lanen —
dapmakosor. Il. Dpanx — OCHOBOMONOXKHUK Xumuorepanuu. lIpodeccuu: XUMHUK, OMOXUMUK,
dapmareBt, 1a00OpaHT.

JlexapctBennble BemiecTBa. Kiaccudukanuu JexkapcTBEHHBIX BeEHIECTB: (apMakoiIoruyeckas,
xuMuueckast. CeIpb€ Ml MOJTYy4YEHUsT HEOPTaHMYECKUX, OPTaHMYECKUX JIEKAPCTBEHHBIX BEILIECTB.
@DopMbI JIEKAPCTBEHHBIX MIPenapaToB: TabIETKHU, JpaxKe, CBEUH, IMYJIbCUU, CYCIICH3UU, HACTOUKH U

Ap.

[paktuka (12 4): 1. O3nakomieHHE ¢ GOPMaMU JIEKAPCTBEHHBIX MPEIIapaToB.
2. 3HaKOMCTBO ¢ 00pa3IaMy JIEKAPCTBEHHBIX CPE/ICTB M OMBITHI C HUMHU.
3. DKCKypcHs B MENITYHKT.
Camble pocThIe U3 JIEKAPCTB
Ilepmanranar kanusa. Mcrtopus orkpeitusa. Pusudeckue cBoicTBa. OKHUCIMTENBHBIE CBOMCTBA.
[IpumeHeHre pacTBOPOB IEepMaHraHata Kajaus B ObITy, B MenuuuHe. llpaBuna xpanenus. Mepbl
NIEPBOM ITOMOUIY IIPU OTPABJIEHUN KOHLICHTPUPOBAHHBIM PACTBOPOM II€pMaHIraHaTa KaJusl.
Ilepokcun Bomopoaa, uctopuss OTKpbITHA. Ilepruupposs. ®dusnyeckue, XMMUYECKHE CBOMCTBA.
[TpruMeHeHrEe B MEUIIMHE: KPOBOOCTAHABIMBAOILEE U JE3UH(PULIUPYIOIIEE CPEACTBO.
Hon: ucropust OTKpBITUS, CTPOEHUE, (PU3MUECKUEe U XMMUYECKUE CBOMCTBA, MpuMeHeHHe. bopHas
KHCJI0Ta, OOPHBIM CIUPT, aHTUCENITUYECKAsk aKTUBHOCTh. DU3HOIOIHYECKHIA PacTBOpP.
JIsmue. Hamateipusiid ciimpt. ['ekcaruapar xiaopuaa kaneius. ['entaruapar cynbgaTa HUHKA.
AKTHBUPOBaHHBIN yTOJIb.
IIpaktuka 1. [Ipurorosinenue pacTBopa XJIOpUAA KJIbIUA C 3aJaHHOM MacCCOBOU JTOJICH.
2. «Kugkuii xameneon». Paznmoxenue mnepokcupa Bojopoaa. H202 —  okuciautens,
BOCCTaHOBUTENb. PacTBopeHue noja B Bojae, B cnupre. PacnoznaBanue noauaos. ObecriBeunBaHue
pacTBOpa IepMaHIraHaTa Kajaus aKTUBUPOBAHHBIM yTJIEM.

Anosuteie BemectBa fAnpl. Knaccudukainus simOBUTHIX BEIIECTB. YTapHBIA ra3: MPU3HAKU
orpaBicHus. Okazanue nepBoil nomomu. Pryts. TokcnuynocTes mnapoB pryru. Comm pryTH:
KOJIOMENb, CyJieMa, HNpUMeHeHue B MeaunuHe. Mpiubsik. CBunen. CoeauHEHHS XpoMa.
TokcnyHOCTh Opranmdeckux pactBoputeneil. IlpaBuna xpaHeHus s10B B ObITy. Mepbl mepBoit
MOMOIIH TPU OTPaBJICHUU.

Xumus 1 MenuiHa. bruoreHHsle 3eMeHThl M X coequHeHus O0muil 0630p 6ronornyeckoi ponu
AJIEeMEHTOB-OpTraHoreHoB Yriepoa. Bomopon. Kucnopoa. Azor. Cepa. @ocdop. buonorunueckas
PO HEKOTOPHIX HEMETalIoB, HE OTHOCAmMXCA K opraHoresam ®top. Xmop. Bpom. Hox.
Kpemuuii. Cenen. buonornyecku BakHble HEOPTaHWYECKHE COEAMHEHMsI HemeTayuioB. Kucmopon.
O3z0H. Boma. Munepanenbele Boasl. Ilepokcun Bogopona. @epMEHTaTHUBHBIE CPEACTBA 3aIUTHI
opranusma. CepoBogopon. AmMmuak. [{ukn moueBuHOOOpa3oBanus. MoHookcu azota. Hutpartsl,
HUTPUTHL.  YTJIeKkuchnelii ra3. MoHookens yriuepona. bydepHsle cuctembl opranusma.
I'unpokapOonarnas Oydepnas cuctema. Docdarnas OydepHas cuctema. Mexanusm OydepHOro
JecTBUSL cHCTEeMBbl. B3auMOCBsI3b KpYroBOPOTOB OMOTEHHBIX 3JE€MEHTOB. bHoOHeopranuueckas
XUMHUS U MeauuuHa Heopranmdeckyro OHMOXUMHIO MOXHO paccMaTpHUBaTh Kak IPHIIOKEHHE
NPUHIUIIOB KOOPAMHALIMOHHOM XMMHHU METaJUIOB K OMOJOTMYECKUM IpobiemaMm. Mertamisl B
opraHu3Me yesnoBeka buosornueckas posnb «MeTamuioB >ku3HH» OOHIMil 0030p posid s-METalIOB.
Harpuii. Kanuit. Marauii. Kaneiuii. /lanHbsle MeTalIbl paccMaTpUBAOTCS COIVIACHO IIJIaHA:

1. Conepxanue B 3eMHOU Kope. BaxkHelmue npupoaHble COEANHEHUS.

2. ConepxaHue U (OpMBbI CYIIECTBOBAaHHMs B JKHBBIX OpraHmaMax. buonoruueckas posb. 3.
[IprMmeHeHre MeTaia U €ro COeAMHEHUI B METUIIHE.

4. TOKCUYHOCTb METAJlIa U €0 COCMHEHUH.)
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Oo6mwuit 0630p ponu d-metanmos. XKeneso. Mapranen. Ko6aner. Menp. [luak. MonubaeH.
JlaHHBIE METAIUIBI PACCMATPUBAIOTCS COTJIACHO IJIaHA:

1 Coneprxanue B 3eMHOU KOpeE.

2. BaxHeiime npupoaHble COCTUHEHUS.

3. Conepxanue 1 pOpPMBI CYILIECTBOBAHUS B )KUBBIX OpraHusmax. buonornyeckas poib.

4. ITpuMeHeHue MeTaJlJIa U €r0 COSAMHEHHUI B MEIUIIMHE.

@du3nosornyeckas ¥ NaToJOru4ecKasl posib HEKOTOPBIX 3JEMEHTOB B OpPraHU3ME. S-DJIEMEHTHI.
d-Dnementsl. KoMmriuiekcHble (KOOpAMHALMOHHBIC) COCIUHEHHS PA3UYHBIX OJJIEMEHTOB B
opraHusMe. DJIEMEHThI, O0JI€3HH, JIEKapCTBA. BUOIOrMYECKH aKTUBHbIE MOJIEKYJIBI.

Boga. AMuHOKHCTOTBL. AcKopOrHOBas kuciaora. OpToMoeKyIsspHas MeAUIMHA. bruonornuecku
AKTHUBHBIE OJINTOMEPBI brosiornyeckas pojib HEKOTOPBIX METAJJIOB, HE OTHOCALIMXCSA K «MeTajljlaM
xu3HN». Amomuanid. Cepedpo. bapuii. Pryts. CBuner.

IIpaktuka.  Temamuueckas 6ukmopuna « Xumus u MeOUYUHay.

dusnyeckas XUMHUS U MEIULIMHA.

DuU3MOINOT — 3T0 PUIUKOXUMHUK, UMEIOLIUH JIeTI0 C SIBJICHUSIMH KUBOTO opranusma. .M. CeueHnon
JKuBble opraHu3Mbl MOTYT CYIIECTBOBATH JIUIIB Oarofaps UX 3aMedaTeNIbHOW CIIOCOOHOCTH
KMHETUYECKH KOHTPOJIMPOBATH XMMUUYECKHUE PEAKIIMM U TEM CaAMbIM IOJABJIATh CTPEMIICHUE K
JOCTH>KEHUIO TEPMOJIMHAMHUYECKUX paBHOBecuid. 1.B. bepe3snn XuMmnueckas TepMoguHaMuKa 1
KHUBBIE OpraHu3Mbl TepMOJMHAMUKA U OPraHu3Mbl.  XHUMUYECKas U OMOXUMHUYECKasi KHHETUKA U
karanu3. epmeHTs — OHMOJOrNYecKre KaTalu3aTopbl. 3HaU€HUE PacTBOPOB 1Jis OMOJIOTUH U
MenuuuHbl. KucinotHo-1enoyHoe paBHoBecue U OyepHble CUCTEMBbI OPraHHU3Ma.
AmuHokHcH0THBIE OydepHble cuctembl. benkoBsie OydepHbie cucTeMbl. MI3MeHeHne KUCIOTHO-
I1E€JI0YHOI'0 PAaBHOBECHS P PA3IMUHBIX 3a00JI€BaHUSIX.

MeaunuHcKue MaTepuaJbl

Heoprannueckne MequuuHcKkue Matepuansl. Metaisl. YriaepoaHsle MaTepuansl. MexaHu3mbl
B3aMMOJICHCTBUSI MEIUIMHCKUX MaTepHaioB C OMOJIOTMYECKMMHU CUCTeMaMu. Biaumoneictsus:
MatepHal — KpoBb, MaTe€puai — TKaHb, MaTepHal — KJIETKa, MaTepua — OMOMOJUMEPBI.

HckyccTBeHHBbIE OpraHbpl. AmnmapaTbl «UCKYCCTBEHHOE CEpILE-JIETKOE», «UCKYCCTBEHHas
nouka». MlcKycCcTBEHHOE cep/lie YeI0BEKa C aBTOHOMHBIM HCTOYHUKOM IMUTaHUS.

Bompockl k cemuHapam: 1. Mox: mcropust oTKphITHA, CTpoeHHE, (GU3MUECKHE M XMMHUYECKHE
CBOICTBa, IPUMEHEHHUE.

2. bopnast kucnoTa, OOpHBIN COIUPT, AaHTUCENITUYECKAS! AKTUBHOCTb.

3.®@uznonornueckuii pactsop. Jismuc. HamarteipHbIil ciupr.

4. ®ypanuinH. AKTUBUPOBAaHHBIA yrojib. ['OpunyHHMKH, MIacThipu. VX mpumeHeHHe, CBOWCTBA,
CHOCOOBI XpaHEHHUS.

5. Acnimpus. IIpumMenenue, papMakonoruueckoe 1eicTBUe Ha OPTaHu3M.

6. AHTHOMOTHKH, KIaccupukaus. [{ucOakTpros.

7.ApoMaTudeckre Macia 1 UX JIeHCTBUE Ha OpraHu3M. ApoMaTeparnusi.

8. AcnupuH, pU3HUECKUE CBOMCTBA, UCTOPHS MOTyUEHHS.

9. AHTHOUOTHKH, UCTOPUSI OTKPBITHSL.

10. Knaccuduxarus ssH0BUTHIX BEIIECTB.

11. YrapHsi ra3: npusHaku otpaBieHus. OkazaHue NEpBOl MOMOIIH.

12. Prytb. TokcuuHOCTh nIapoB pTyTu. Conu PTYTU: KAJIOMEIb, CYJIEMa, IPUMEHEHUE B MEIUIIMHE.
Mprbsik. Ceunent. CoemHEHUST XpoMa.

ITpakTtuka 1. MccienoBanue JeKapCTBEHHBIX IPENApaToOB.

2. JlenoBas wurpa «Cnacute OonpHOro». JlemoBass wurpa CONPOBOXKIAETCS MPOBEACHUEM
KaueCTBEHHOI'O aHaJM3a pacTBOpa KOHKPETHOI'O BEIECTBA XMMHUYECKMMHU MeTonamu. (Bemecrtsa:
TUOCYb(AT HaTpHsl, HOBOKAMH, JAKTaT Kalblus, D-riroko3a, MEIHBIH Kymopoc, OpoMHl Kajus,
cynb(ar MarHus).

3. UccnenoBanne TOKCUYHOCTH OBITOBBIX BemiecTB. OcTOpoxHO, TUIeBble q00aBku! VX neiicTBue
Ha OpPraHu3M.

4. Pemienue 3a1a4 1o oOIeid XMMUU ¢ MEINKO-OMOIOTHYECKON HAMTPaBICHHOCTHIO.
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5. Konkypc (Konu4ecTBEHHBIHN) yrcia peleHHbIX 3a1ad. CocraBieHne COOPHUKOB 3a7a4 yJaluxcs
1o teme (¢ pemeHusIMK). CocTaBlieHHE TBOPUECKUX PACUETHBIX 33a/Jau 0 Pa3IUYHbIM TEMAM.
Tema 5. BoinosiHenune npoekToB (12 yacoB)

Teopus (3 u): Ilonarue npoekrta. TuUnbl MPOEKTOB, OCHOBHBIE 3Tallbl BBINOJIHEHUS IPOEKTA.
Kputepun onieHuBaHus BBIIOJHEHUS U 3alIUTHI IPOEKTOB. Co34aHNE MPOEKTa OCYIIECTBISETCS 110

cnenyomuM dTtanam: — OmpeneneHue mpoOnembl; — AKTyanusauus TeMm; — BpiGop oObekTa
u3yuenus; — [locranoBka nenu u 3aaa4; — [lonb6op marepuana; — BeIOOp METOIOB HCCIIEIOBAHUS; —
[IpoBenenune skcnepuMeHTaibHOW paboTel; — Odopmiienne paboThl; — 3ammuTa MOPOEKTa,

IIPEJICTaBICHUE PE3YIbTATOB.
[paktuka(9u): BeimonHeHne MPOEKTOB C HCHOJIB30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHIA.
3anuTa nNpoeKTOB.

METOAUMYECKOE OBECIIEYHEHHUE ITPOI'PAMMBI

Metoauka oO0ydeHuss TO mporpamMme «XHMHsS BOKPYI HAc» COCTOMT M3 COYETaHUS
JICKIIMOHHOTO U3JIOKEHUSI TEOPETUUYECKOT0 MaTepuaa ¢ HarjsAHbIM MOKa30M HILTFOCTPUPYIOLIETO
MaTepuaia U IPUEMOB pELIeHMs MpaKkTU4YecKuX 3agad. OOydaromuecs 3aKperuvisitoT MOJTYy4eHHbIE
3HAHUA MyTeM CaMOCTOSITEIHHOT'O BBIOJHEHHS MPAKTUYECKUX paboT. Jjs pa3sBUTHUS TBOPUYECKOTO
XUMHUYECKOI'O MBIIIJICHUS U HAaBBIKOB aHAJIMTUYECKON J1€ATEIbHOCTH NEAaror MpoBOAUT CEMUHAPHI,
3aHATUA 1O TMPE3CHTAI[MM TBOPYECKUX U MPAKTUYECKHMX pabOT, MO3rOBBIE MITYPMBI,
MHTEIJIJIEKTYaJIbHbIE UTPHI.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME ITPOI'PAMMBI
1. Ilomemenusi, HEOOXOAUMBIE JIJISl pEATU3aLUN IPOIPAMMBI:
1.1. YVueOHbI KaOMHET, YAOBJIETBOPSIOUIMM CAaHUTAPHO — TUIMEHUYECKHM TpeOOBaHUSAM, IS
3aHATUHA rpynnbl 12 yenoBek (JOCKa, MapThl, CTY/bs, IWIKA(bl, JIEKTPOOOECIIEUECHUE, BBITSKHON
mkad, pakoBUHa C XOJOAHOM U ropsiuell BOAONPOBOJHOM BOJOH, HEOOXOAMMBIX JUIs
HKCIIEPUMEHTOB 000PYI0OBAaHUS U PEAKTHUBOB.
2. O0opynoBaHue, HEOOXOMMOE JUISl peau3aliy IPOrpaMMBbl:
2.1. KommnbroTep C BbLIEIEHHBIM KaHAJIOM BbIX0o/a B MIHTEpHET M MporpaMMHBIM OOECIEUEHUEM;
2.2. MynbsruMenuiiHas MpOEKIIMOHHAS YCTaHOBKA;
2.3. MOV (npuHTep 4epHO-Oemblii, IIBETHOM; CKaHep, KOMHUD);
3. Kanneasipckue NpHHAMIEKHOCTH: PYUYKH, KapaHJalld, MapKepbl, TeTpaab, Oymara pa3HbIX
BUJIOB (4epHO-Oenas, [[BeTHas, KapToH T.1.) U popmata (A2, A3, A4); kieil, HOKHUIIBL.
4. JInpnaktuyeckoe oOecrmevyeHue NPENOJIAraeT HAJUYME TEKCTOB PAa3HOYPOBHEBBIX 3aJaHUM,
TEMaTHYECKUX TECTOB IO KAXKAOMY Pa3Aelly TEMbl, NHCTPYKLIHN JJIs1 BBIIOJHEHUS MPAKTHYECKUX
pabot, Tabnuiel XxuMuyeckux snemeHToB J[.M. Menzaeneena, Tabauipl paCTBOPUMOCTH OCHOBAaHUM,
KHCJIOT, COJICH.

KAJEHJAPHBIA YUEGHBIN TPA®UK
[TpogomKUTeNnsHOCT YUeOHOTO To/1a:
Mopynes «Mup riazamMu XuMukay - 36 HeJeNb
e Hayaso yyeOHOro roga- 1 ceHTa0ps
e OKOHYaHHe yuyeOHoro roja - 31 mas
Monynb «Xumust B ObITY» - 36 HelleTb.
e Hayaso yyeOHOro roga- 1 ceHTa0ps
® OKOHYaHHE y4eOHOro rojaa - 31 mas
3aHATHS B 00beIUHEHUH MTPOBOJISATCS B COOTBETCTBHH C PACIIUCAHUEM 3aHSATHH.

OLHEHOYHBIE MATEPUAJIBI
Jlnst oTCeXWBaHUS TUHAMHKHA OCBOCHHMSI JAHHOW JOTOJHUTEIHHOW 0OIIepa3BUBAIONIIEH
MPOrpaMMBbl U aHAJIHM3a PEe3yJIbTATOB 00Pa30BATENbHON ASSITENFHOCTH pa3paboTaH MeaarorndecKuit
MOHUTOPUHT. MOHHUTOPHHT OCYIIECTBIISETCS B TEYCHHE BCEr0 y4eOHOTO TOoJa M BKIIOYAET
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IIEPBUYHYIO  JUAarHOCTUKY, TEKYIIMH M  UTOTOBBIM  KOHTpPOJIb. BBOJIHBII  KOHTPOJIb
(mepBUYHASI/BXO/MHAST TMAarHOCTHKA) TPOBOAUTCS B Hadajge y4dyeOHOro roaa (CEeHTsOpw) s
OTIpeieNIeHus] YPOBHS MOATOTOBKU o0ydaromuxcsa. @opma npoBeeHus - aHKETUPOBAaHUE

Texymuii KOHTPOJIb OCYLIECTBISIETCA B IPOLIECCE OCBOEHUS OOYUYarOIIMMUCS COJEpKaHUs
KOMIIOHEHTOB Kakoi-mm0o wyactu (Tembl/pa3zmena) ydyeOHoro 1uiana. dopma mpoBencHHs-
nejaroruyeckoe HaOroieHue.

WTOroBelil KOHTPOJIb MO JOMOJHUTEIBHON 00LIEpa3BUBAIOLIEH TporpaMMe «XHUMHUS BOKPYT
Hac» IIPOBOAMTCA B KOHLIE TO/A ITyTEM 3all0JIHEHNS HHIUBUIYAIBHOIO OLICHOYHOI'O JIMCTA.

ITokazarenn (oueHuBaemble | Kputepun Crenenp BBIpaXECHHOCTH OLIEHUBAEMOTo | basuibl
I1apaMeTphl KayecTBa
1. TeopeTnyeckasi NOAroTOBKA pedeHKA.
1.1.Teopernueckue 3HaHus | CooTBETCTBUE MuHMMaNbHBI  ypoBeHb  (pebeHOK
(0 OCHOBHBIM  pa3lielaM | TEOPETUUYECKUX oBilazen MeHee uyeMm 1/2  oObema
y4eOHO-TEMaTHYECKOTO 3HaHUNl peOeHKa | 3HaHUH, IPETyCMOTPEHHBIX | 1
IUIaHA IPOTrPAMMBI) IIPOrpaMMHBIM POrpaMMoif);

TpeOOBAHUAM

Cpennuii ypoBeHb (00bE€M YCBOEHHBIX | 5
3HaHW# cocraBiigeT 6oiee 1/2);

MaxkcuMmanbHblii  ypoBeHb  (pebenok | 10
OCBOWJI IIPAaKTUYECKH BeCh 00beM
3HaHUH, PELyCMOTPEHHBIX
IpOrpamMMoil 3a KOHKPETHBINH epuon)

1.2. Bnanenue cnenuanbHoil | OcMbICI€HHOCT | MUHMMaNbHBIM ypoBEeHb (pEOEHOK, Kak

TEPMHUHOJIOTHEH U TPaBUIBHOCTH | IPABUIIO, uzberaer  ynotpeOmsTh | 1
WCIIOJIb30BAHUS CICIHAIbHBIC TCPMUHBI);
CIelanbHON
TEPMUHOJIOTUU Cpennuii ypoBeHb (peOCHOK codeTaer | 5
CHEIHAIBHYIO TEPMHHOJIOTHIO c
OBITOBON);
10

MaxkcuManbHbIi ypOBEHB(CIIEIMATIbHBIE
TEPMUHBl YHNOTPEOJIsIeT OCO3HAHHO B

MOJTHOM COOTBETCTBUU c ux
CoJIep>KaHUEeM).
BBIBO/I: YpoBensb Huskwmii 2-6
Teopernyeckoii | Cpennuit 7-14
NOATOTOBKH Bobicokuii 15-20
2. IlpakTHyecKkas MOATOTOBKA pedeHKa.
2.1. Ilpaktuueckue ymenus u | CooTBeTcTBHE MunumanbHblii  ypoBeHb  (pebeHok | 1
HAaBbIKH, IPENYCMOTPEHHBIE | MPAKTHYECKUX OBJIAJEIN MeHee 4em 1/2
porpaMMoil (0 OCHOBHBIM | YMEHMI U | IPEAYyCMOTPEHHBIX yMEHUN u
paznenam y4eOHO- | HaBBIKOB HaBBIKOB);
TEMaTH4ECKOI0 IUTaHA | IPOTPaMMHBIM
IIPOrPaMMBI) TpeOOBaHUSAM Cpenuuii ypoBeHb (00b€M OCBOEHHBIX
YMEHHMM U HaBBIKOB COCTaBisieT Oosee | 5
1/2);
MaxkcumanbHbIll  ypoBeHb  (peOeHOK
OBJIAZIET MIPaKTUYECKU BCEMU
YMEHUAMU u HaBbIKamu, | 10

IIPEAYCMOTPEHHBIMHM  ITPOTPaMMON  3a
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KOHKPETHBIN NIEpUON).

2.2. Bnanenue cneunanbHbiM | OTCyTCTBHE MuHUMaNbHBIH ~ ypOBEHb  yMeHWH | 1
00opyI0BaHUEM U | 3aTpynHeHHid B | (peOGHOK  MCIBITHIBAET  CEpPhE3HBIC
OCHAIllEHUEM UCIOJIb30BAHUI 3aTpyAHEHUs npu pabote c
CIEIIMAILHOTO 00opyI0BaHUEM);
obopynoBaHus U
OCHAIIICHUS Cpennuii  ypoBeHb  (pabotaeTr ¢ |5
000pyI0BaHUEM C IOMOILBIO [IE/1arora);
MakcumanbHblii ypoBeHb (pabortaer ¢ | 10
000pyZIOBaHWEM CaMOCTOSTEIbHO, HE
HCIIBITBIBACT OCOOBIX TPYIHOCTEH )
2.3. TBopueckue HaBbIKU KpeatuBnocts B | HauanpHblil (3meMeHTapHbIN) ypoBeHb | 1
BBINOJIHEHUH pasBUTHs KpeaTUBHOCTH (peOEHOK B
MPAKTUYECKUX COCTOSIHUU BBITOJIHATH T
3aJaHui IOpOoCTEeHIINEe TNPAKTUYECKUE 3a/aHus
nejarora);
PenpoaykTuBHBIA ypOBEHb (BBINOIHSET | 5
B OCHOBHOM 3aJlaHMsi Ha OCHOBE
obOpasma);
10
TBopueckuil  ypoBeHb  (BBINOJHSET
IPAaKTUYECKHE 3aJaHMs C 3JIEMEHTaMHU
TBOPYECTBA).
BBIBOJ: YpoBennb Huskmnid 3-10
NPaKTHYeCKOM Cpennuii 11-22
MOATOTOBKH Bobicokuii 23-30
3. O0meyuyeOHbIe YMEHUS U
HABBIKH pe0eHKa.
3.1. VY4eOHo- | CamocrosiTenbHO | MUHMManbHBIE ~ ypoBeHb  ymeHwmil | 1
MHTEJUIEKTyaJIbHbIe YMEHHS: | CTh B og0ope (oOyuarouiics UCTIBITHIBAET CEPbE3HbIE
u aHanmM3e | 3aTpyJHEHUN npu pabote c
3.1.1. YMenue noabupare U | IUTEPATyphI JUTEPaTypOi, HYXJaeTcs B
aHAJM3UPOBAThH MOCTOSTHHOM MTOMOIIN H
CMELUANBHYIO JIUTEPATypy KOHTpOJIE Nearora); 5
Cpennunii  ypoBeHb  (paboTaer cC
JUTEPATypPOH ¢ TOMOIIBIO Tieaarora wim | 10
poaurenei);
MaxkcumanbHbIil ypoBeHb (paboTaeT ¢
JUTEPAaTypoil  CaMOCTOSATENBHO,  HE
HCTBITHIBACT JTIOOBIX TPYIHOCTEMH).
3.1.2. Ymenue nonp3zoBarbest | CaMOCTOSTENBHO | YPOBHU — IO aHAJIOTHH 1
KOMITBIOTEPHBIMU CTb B | cm3.1.1. 5
MCTOYHUKAMU MHPOPMAIIUN | ITOJIb30BAaHUH 10
KOMIIBIOTEPHBIMHU
WUCTOYHUKAMU
uHpOopMaIMU
3.1.3. YMmenne | CaMocTOATENBHO | YPOBHH — I10 QHAJIOTUU 1
OCYIIECTBISTh yueOHO- | cTh B yuebHo- | c 1. 3.1.1. 5
HCCIIEOBATEIIbCKYI0 pabOoTy | MCCIIeIOBATEIBCK 10

17




(mucatp pedepartsl, | oif pabote
MIPOBOAUTD
CaMOCTOSITEIIbHBIE
y4eOHbBIC UCCIICTOBAHMS)
3.2. VY4eOHO- | AIeKBaTHOCTh YPOBHU — 10 aHAJIOTUHU 1
KOMMYHUKATHUBHBIC YMEHUA: | BOCHIPUATHUS UH- cm.3.1.1, 5
bopmarmu, 10
3.2.1. YMeHue ciaymarb | | uayuieu OT | YpOBHM — I10 aHAJIOTHHU
CJIBIILIATh IIEarora nejarora cm. 3.1.1. 1
5
3.2.2. VYmenme BeicTynath | CBoOOIa 10
nepes ayauTopueit BIIQ/ICHUS U | YPOBHU — IO aHAJIOTUH
10/1a4u cm. 3.1.1. 1
3.2.3. YmMmenue BECTU | OOYYArOIIMMUCS 5
MOJIEMHUKY, YYacTBOBaTh B | MOATOTOBIICH- 10
TUCKYCCUU HOI uH(pOpMaH
CamMocTosATenbHO
CTh B TOCTPOCHHUH
JTUCKYCCHOHHOTO
BBICTYILICHHSL.
JIOTUKA B
MOCTPOSHHUH
JI0Ka3aTeNbCTB
3.3. VY4ebHo-
OpraHU3allMOHHBIE YMEHHUS
Y HaBBIKU:
3.3.1. YMenue opranuzoBath | CriocoOHOCTH YPOBHU — 110 aHAJIOTUHU 1
cBoe pabouee (yuebHoe) | camocrositensHo | c 1. 3.1.1. 5
MEeCTO TOTOBUTH CBOE 10
pabodee MecTo K
NESTeNbHOCTH |
yOupath ero 3a
3.3.2. HaBbiku coOmroaeHus | co0oit MuHumanbHbIl  ypoBeHb  (peOeHOK
B Ipolecce JesTeIbHOCTH oBilazen MeHee uyeMm 1/2  oObema
MpaBuJ1 0€30MaCHOCTH CootBercTBHE HaBbIKOB COOIIOICHUS MIpaBHII
peanbHbIX 0€301acHOCTH, PEIyCMOTPEHHBIX
HAaBBIKOB IPOrpaMMoii);
coO0JIIOICHUS
MIpaBUI Cpennuii ypoBeHb (00BEM YCBOEHHBIX
0e30MacHOCTH HABBIKOB cocTaBisieT Oonee 1/2);
MPOTpaMMHBIM
TpeOOBaHUAM MaxkcumanbHbIl  ypoBeHb  (peOeHOK
3.3.3. VYMeHHe aKKypaTHO OCBOMJI TPAaKTHYECKH BeChb 00beM
BBINOJIHATH paboTy HaBBIKOB, MPEJI-
YCMOTPEHHBIX IpOrpamMmmoit 3a
KOHKPETHBIN TIEpUO).
AKKYpaTHOCTb M | ¥YOBJIETBOPUTEIBLHO
OTBETCTBEHHOCTHh | XOpOIIO
B pabore OtinyHO
BbBIBOJI: YpoBenb  obOmie- | Huskwmii 9-30
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yueOHble ymenuit | Cpegnuii 31-62

Y HaBBIKOB Bricokui 63-90
3axiIro4eHne Pesynbrar Husknii 1o 46

o0ydeHus Cpenuuii 47-98

pebenka Bricoknii 99-140
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