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IHosicHUTEJLHAA 3aIIHCKA

JononuutenbHas obieobpasoBarenbHas obduiepazBuBatonias nporpamma (nanee JOOIN) «Xumus B
YKU3HHU YEJIOBEKA» UMEET €CTECTBEHHOHAYYHYIO HAIIPaBJICHHOCTb.

JOOIIl «Xumust B XKU3HU YeJOBEKa» pa3padoTaHa Ha OCHOBE CIEAYIOIIUX HOPMATHBHO-TIPABOBBIX
nokymeHToB: @enepanbHbiii 3akoH «O06 oOpasoBanuu B Poccuiickoit @eaeparum» ot 29.12.2012 Ne273 -
@3, Konmenuusi pa3BUTHA JOMOJHUTEIHFHOTO 00pa3oBaHMs JeTei (YTBEp)KICHA paclopsuKeHHEM
[IpaButensctBa P® ot 04.09.2014 Nel726-p), Can-IluH K ycTpOWMCTBY, COJEpKAHUIO U OpraHU3aLMU
JEATeIbHOCTH O00pa30BaTeNbHBIX OpPraHM3alUil JOMOJHUTEIBHOTO 00pa3oBaHusl JaeTei (YTBepKIECHO
IIOCTaHOBJIEHHEM [ 1aBHOrO rocynapcrseHHoro canutapHoro Bpada P® ot 04.07.2014 Nedl), Ilopsimox
OpraHM3alii W  OCYIIECTBJIEHHUS  OOpa30BaTEIbHOW  JAEATEIBHOCTH IO  JOMOJHUTEIbHBIM
o0mieo0pa3oBaTenbHBIM MporpaMMaM (yTBEpKIIEH MpHKa3oM MUHHCTEPCTBA 00pa3oBaHus U Hayku PO
or 29.08.2013 Nel008), Meronnyeckue peKOMEHJALMU 10 MPOEKTUPOBAHUIO JIOTOIHUTEIbHBIX
oOmiepa3BUBAIOMIUX MporpamMM (BKJIIOYas pasHOYpoBHEBbie mporpammbl) ([IpunmoxkeHne K mHcbMy
JlemaprameHTa rocyAapCTBEHHOM MOJMTUKU B cepe BOCHUTAHMS JeTell W MoJioaexu MunHucrepcrsa
obpazoBanusi u Hayku P® ot 18.11.2015 Ne(09-3242. Tlomoxxenue O JOMOJTHUTEIBHOU
obmeo6pazoBatenbHOi mporpamme MBOY «COIL ¢. Mancomay».

JlononuurenbHas obmeoOpa3zoBaTesibHas oOliepa3BUBaloLas nporpaMma «XUMUs B KU3HU YEJIOBEKa»
«XMMHS B OKM3HM YE€JIOBEKa» OPHEHTHPOBAaHA HAa pa3BUTHE I[I03HABATEIbHOM aAKTUBHOCTH,
CaMOCTOSITEJIBHOCTH, JII0003HATEIBbHOCTH, Ha JIOTNOJHEHHE M YriayOJIeHHWe HIKOJIBHON IpOorpamMMbl IO
XUMHH, (POPMHUPOBAHUIO HHTEPECA K HAYUHO-UCCIIEOBATENBCKOM 1€ATEIbHOCTH.

HoBuzna pomosHuTEIbHONH 001I€00pa3oBaTeIbHON NporpaMMbl «XUMHUS B JKHU3HHM YEJIOBEKa
3aKIJIIOYAETCsl B TOM, YTO KpOMeE ONpeeNEHHBIX 3HAHUN U YMEHHI 00ydaroluecs: MpoBOIAT OOJIbIIYIO U
HaIpaBJIEHHYIO pa0OTy MO HAKOIJICHUIO U PACHIMPEHHIO 3HAHUM O MPUMEHEHUH XUMUYECKUX BEIIECTB B
MOBCEIHEBHOM KU3HU. B mporpamme Kpome TpaJuIIMOHHBIX METOJOB M (POPM OpraHu3alvu 3aHATHM,
WCTIONB3YIOTCA  WH(OpPMAITMOHHO-KOMMYHHUKAaTUBHBIe TexHojoruu. [lpumenenme WKT mo3Bomser
3HAYUTENbHO PACIIMPUTh BO3MOXKHOCTH MpPEIbsBICHHUS y4eOHOM HH(pOpMAalMHU, MO3BOJSET YCHUIUThH
MOTHBAIINIO 00 YJarOIIHXCS.

AKTYaJIbHOCTH NPOrpamMmbl. XUMHUSA - 3TO HAyKa O BEIIECTBAX, UX CBOMCTBAxX M MpeBpalieHusx. Poib
XMMHH B JKMU3HHU YEJIOBEKA OrpOMHA. XMMHMYECKas MPOMBIIUIEHHOCTh B HACTOAILEE BPEMs Pa3BUBACTCA
ropas3zio ObicTpee, ueM Jro0ast Ipyras, U B HauOOJbIIECH CTENEHU ONpeAesseT HaydHO - TeXHUYECKUH
porpecc. CoBpeMeHHOMY 4YeJIOBEKY MpPOCTO HEOOXOAMMO 3HAaTh U IPABWIBHO HCIOJIb30BaTh
JOCTH)KEHUS] COBPEMEHHOM XMMUHM U TE€X BELECTB, KOTOPbIE HCIOJb3YIOTCS B OBITY.

3HaHus, MOJydaeMble B IIKOJIE IO XUMHH, BO3MOXXHO U HEOOXOIMMO TPaMOTHO INpPHUMEHSTh U B
NOBCETHEBHOM »ku3HU. [lo3HaBasi OCHOBOIOJIATAOLIME 3aKOHBl XUMHUH, OOydarolluecs 3HaAKOMSTCS C
COCTaBOM M CBOMCTBaMHM pa3IMYHBIX XUMHUYECKUX BELIECTB, KaK €CTECTBEHHbIM 00pa3oM
IIPUCYTCTBYIOIME B YEJIOBEUECKOM OpraHM3Me, TaK M IPH HE3aBUCHUMOM BHEUIHEM BO3ICHCTBHH.
IIIkOIBHUKHM Y3HAIOT, KAK IMEHHO 3TH BEILECTBA BJIMAIOT HA IPOLIECCHI KU3HEIEATEIBHOCTH OpraHu3mMa
U Ha caMy JKM3Hb YEJIOBEKa - YTO IIOJIE3HO M B KAKUX KOJUYECTBAX, a4 YTO MOXKET OKAa3bIBAThH
OTPULATENILHOE BIIUSHUE.

JlononHutenbHas oOpa3oBaTesbHas oOlLiepa3BUBarollas nporpamMma «XHMHS B JKM3HHU YEJIOBEKa»
3HAaKOMHT OOY4YarOUIMXCsl C KOMIUIEKCHBIMHU MTPOOJeMaMu U 3a/lauaMu, TpeOyIOIMMHU CUHTE3a 3HaHUH IO
psany npeameToB ((pusmka, OMosIorus, IKOJIOTUs, Teorpadusi, UCTOPHS).

OKOJIOTMYECKUH aCIIEKT: aHaJIU3 U3MEHEHUH B OKPYXKAIOIIEH CpPele U OpraHu3alis CBOETrO BIUSHUS
Ha CUTYaIuio, popMHUpoBaHUE OEPEKHOTO OTHOIIEHUS K IPUPOJIE.

du3nuecknil acmekT: u3ydeHHe (QU3UUECKUX CBOMCTB BELIECTB, (HU3MUECKHUE METOJbl AHAIN3a
BelEeCTBA. MIcTOpUUeCKUil aClEKT: UICTOPUUYECKUE CBEACHUS O BIMSHUM XMMHUH Ha )KM3Hb YEJIOBEKa.

buonornyeckuit acrekT: U3ydeHne XUMHYECKOTO COCTaBa 00BEKTOB JKUBOI MPHPO/IBL.

WNudopmarnka — nouck uadopmaruu B MHTEpHETE, CO3/1aHKe U 0(OopMIIeHHE Tpe3eHTalui, paboTa B
TEKCTOBBIX U TAOJIMYHBIX PEIAKTOPAX.

Conepxanue IIporpaMMel 3HaKOMUT 0OY4aIOIIMXCS C XapaKTEePUCTUKON BEIIECTB, OKPYKAIOLIUX HAC
B OBITY: BOJIa, IOBAPEHHAsl COJIb, C BELIECTBAMH, U3 KOTOPBIX CHENaHbl MOCYyJa, CIUYKH, KapaHIallu,
Oymara, CTpOMTENbHBIE MaTepualbl, aBTOMOOMIIbHAS TEXHMKa, JiekapcTBa. Takue TeMbl kKak: «Bomay,
«IloBapennast conby, «Cnnuku», «bymara» narT BO3MOKHOCTh aKTyaIU3alMU SKOJIOTMUECKUX 3HAHUI
oOyJaronuxcs.

[IpakTuyeckue 3aHATHs CIOCOOCTBYIOT (POPMHUPOBAHUIO CHEUATBHBIX YMEHUN M HAaBBIKOB PaOOTHI C
BEIIECTBaMU 1 000PYJIOBAHUEM.



[IpoekTHBIE pabOTHI, TeMaTHKa KOTOPBIX MpuBoauTcs B I[Iporpamme, mo3Bosiar cpopMupoBaTh y
o0yJarmuxcss YMEHHE CaMOCTOSITEIbHO NpUOOpeTaTh W NMPUMEHSTHh 3HAHMSA, a TaKKe pPa3BUBAIOT UX
TBOPYECKHE CIIOCOOHOCTH.

AxrtyansHOCTh [Iporpammbr oOyclioBlieHa TeM, YTO B y4eOHOM IIJIaHE MO MPEeIAMETYy «XHUMUSDH»
OTBEJICHO BCero 2 yaca B HeAenmto B 8 W 9 kimaccax, 4TO JaeT BO3MOXKHOCTh C(HOPMHpPOBATH Yy
oOyyaromuxcss TOJIbKO 0a30Bble 3HAHUS MO Hpeamery. B Toxe Bpemst Bo3pact 13-16 ner sBisercs
BaXXHBIM JIJIs1 PO(heCcCHOHANBHOTO caMooTmpeaeieHus oOydyaromuxcs. Bo3M0OXHO, YTO TPOCHYBIIUICS
WHTEPEC K XMMHUH MOXET BIIUATH Ha BBIOOP Oymyieid nmpodeccuu.

[Iporpamma HampaBiieHa Ha JMYHOCTHO-OPHEHTUPOBAHHOE 0OydeHne. Poib memarora COCTOUT B TOM,
9TOOBI CO3/aTh KaXJIOMYy OOydYaromemMycs BCE YCIOBHS, Uil HauOojee TIOJHOTO pPACKPBITUS U
peamu3anuu ero crnocobHocteil. Co3maTh TakWe CUTYallMd C HUCIOJIb30BAHHEM PA3IMYHBIX METOJIOB
oOy4eHHs, MPHU KOTOPBIX KAKIBIH OOYyJaloUIMiics NpHiiaraeT COOCTBEHHBIE TBOPYECKHE YCWINS U
MHTEIJUICKTYaJIbHBIE CTIOCOOHOCTH MPH PEUICHUH TIOCTABJICHHBIX 3aj1a4.

[Tporpamma «XuMHUsS B KH3HH YEJIOBEKa» CO37aHa C LENbl0 (HOPMUPOBAHHS HHTEpPECa K XUMHH,
pacmuperusi kpyroszopa oOydatomuxcsi. OHa opueHTHpoBaHa Ha oOywaromuxcs 13-15 mert, To ecTh
TaKOTO BO3pacTa, Korjaa pedsrtaM CTaHOBHTCS MHTEPECEH MUP, KOTOPBIA UX OKPYXKAeT M TO, YTO OHH HE
MOTYT OOBSICHHTH, a CHEIHMAJIbHBIX 3HAHWHU eme He xBaraeT. OOydJaromuecs ¢ pOXKICHHS OKPYKEHBI
Pa3IMYHBIMU BENIECTBAMU M JIOJDKHBI yMeTh oOpamarbcs ¢ HUMH. OCHOBHBIM YCJIOBHEM 3a4HCIICHUS
neredt ans oOydeHUs SIBISETCS WX 3aMHTEPECOBAHHOCTH M JOOPOBOJIBHOE IKENaHWE 3aHUMAThCs
€CTeCTBEHHOHAYYHOH e TEILHOCTHIO.

Ileoazocuueckan yenecoodopaznocme npocpammol

[legarornyeckas 1eaecooOpa3HOCTh MPOTrpaMMbl 3aKIHOYAETCSs B TOM, YTO B Ipoliecce 00ydeHUs
CO3/AI0TCsl YCIOBUS K (POPMHUPOBAHUIO Y OOyUAIOIIUXCS [EIOCTHON KapTHHBI MUPA, BOCIIUTAHUIO JIHOEH
TBOPYECKHUX U KOHCTPYKTUBHO MBICIISIIIIAX, TOTOBBIX K PEIICHUI0 HECTAHIAPTHBIX KU3HEHHBIX 3a1a4d. Ha
3aHATUSAX MO TporpamMMe (GOPMHPYIOTCS yMEHHsI O€30MacHOTO OoOpalieHus C  BEIIECTBAMHU,
UCIOJIb3YeMbIMU B TIOBCEJIHEBHOM JKM3HM, 3aKJIaJbIBAIOTCS HOPMbI 3J0pPOBOTO 00pas3a >KU3HHU.
3HaKOMCTBO OOYyYalOUIMXCA C XUMHUYECKHMMH BEIECTBAMHU, U3 KOTOPHIX COCTOMUT OKPYKAIOIIUNA MUp,
MO3BOJISIET PACKPBITh BXKHEHILINE B3aMMOCBSI3U YEJIOBEKA M PA3JIMYHBIX BEIIECTB B CPEJE €ro OOUTaHUs.
310 MO3BOJIIET PeOEHKY MpHOOpecTH 3HaHUS M YMEHHUS, KOTOpble OH B JajbHEHIIEM MOXET
MCI0JIb30BaTh Kak B IMpoliecce 00ydeHHs] B Pa3HbIX JUCHMIUIMHAX, TaK U B MOBCEAHEBHOW >KU3HU IS
pelIeHNs KOHKPETHBIX 3a/1a4.

[Iporpamma oOecnieunBaeT pa3BUTUE YMEHHI B HaydyHO - MPAKTUYECKOW U HCCIEA0BATEIbCKOM
nestenbHOCTH. Co3/1aeT YCJIOBUS Uil TOJHOIEHHOTO Pa3BUTHUSL TBOPUECKUX CIIOCOOHOCTEW Ka)KAOro
oOyuaronierocs, ykperuieHue HHTepeca K 3aHITUSIM 110 XUMUH.

[Iporpamma «XuMHS B >KM3HHM U€JIOBEKa» CBA3aHA C BO3PACTHBIMU OCOOCHHOCTSIMHU OOYyYarOIIMXCs
JAHHOTO BO3pacTa: JII0003HATEIBHOCTh, HAONIOATEIbHOCTh; HHTEpEC K XHMHUYECKUM IpoLieccaM;
kKesaHueM paboTath ¢ 1abopaTOpHBIM 000PYIOBaHKUEM; OBICTPOE OBIIAZICHHE YMEHUSIMH U HaBbIKAMHU.
Kypc HOCHT pa3BHBaroIyto, 1eATeIbHOCTHYIO U MMPAKTUYECKYIO HAIIPABICHHOCTb.

OTanYMTeIbHOI 0COOCHHOCTBIO JAHHOM TMpOrpaMMBbl  3aKJOYaeTcs B TOM, YTO Iporpamma
CYIIECTBEHHO [OIOJIHAET 00bEeM UIKOJBHOM HporpaMMbl 1o XuMuu. Kpome TeopeTHueckoro Kypca
IIpEeyCMaTpUBACTCA 3HAUYUTENBHOE KOJMYECTBO IPAKTUUYECKUX paboT, I1aBHAs MLeidb KOTOPbIX —
pa3BUTHE  MPAKTMYECKMX  YMEHUH M HABBIKOB  CAMOCTOSITEJIbHOM,  SKCIIEPUMEHTAJILHOW U
HCCIIEIOBATENIbCKOM  AedaTenbHOCTH oOyJaromuxcsa. PebOsta Haydarcs CTaBUTh NpPOCTEHIINE OIBITHI,
paboTaTh C peakTMBaMH, IUIAHUPOBATh CAMOCTOSTENIbHYIO pabOTy HaJ BHIOpaHHON TeMOW, 0(hOpMIISATh
MPAaKTUYECKUE PAOOTHI.

OOyueHnue Mo AaHHOW MporpaMMe OCYIIECTBIseTCS B popMe MPAKTHUYECKUX PadOT, SKCKYPCHi, a Takxke
npeaycMaTpuBaeTcs WHAMBHIyallbHAs paboTa ¢ OJapeHHBIMU JETBMHU M MOJIOTOBKA OOy4alOIIMXCS K
Hay4YHbIM KOH(EpPEHLUAM U IPEIMETHBIM OJIUMITHAIAM.

Aopecam npozpammot

HporpaMMa pacCuruTaHa Ha JeTei CpCAHCTO IIKOJIBHOI'O BO3pacTa. I[aHHLIﬁ BO3pacCT SBJIACTCA
nepuoaomM OTpO4YCCTBa, BaKHEHIIIHE CHCI_II/I(I)I/I‘-ICCKI/IC YCPThI KOTOPOTO IPOABJIAIOTCA B CTPCMIICHHUU K
O6H_ICHI/IIO CO CBCPCTHUKAaMHU, NOSBJIICHHHU B NMOBCACHHUU IPHU3HAKOB, CBUIACTCIBLCTBYIOIIUX O XCJIAaHUU
YTBCPAUTHL CBOIO CaMOCTOATCIbHOCTD, HC3aBUCUMOCTD.

CTpCMJ'IeHI/IC NOAPOCTKOB OBJIAACTH PA3JIMYHBIMU YMCHHAMU CHOCO6CTByeT Pa3BUTHUIO YYBCTBaA
COOCTBEHHOI YMEIOCTHU, KOMIICTCHTHOCTH U INOJIHOUCHHOCTH.



OT10T nepruoa XapakTepu3yeTcss CTaHOBJICHUEM I/I36I/IpaTCJH:HOCTI/I, HCJICHAIPABJICHHOCTU BOCIIPUATHA,
YCTOMYUBOTO MPOU3BOJHLHOIO BHUMAHMS U JIOTHUECKOW MamsATH. B 3T0 Bpems akTUBHO (opMHUpyeTcs
36CTpaKTHOC, TCOPCTUYCCKOC MBIIUICHUC, YCUJIMBAIOTCA WHAWBUAYAJIBHBIC pPa3jin4duvsid, CBA3aHHBIC C
Pa3BUTUECM CAMOCTOATCIIBHOTI'O MBIIIJICHUA. I/IILGT CTAHOBJICHUC HOBOI'O YPOBHA CaMOCO3HAHUA, KOTOpBIﬁ
BbIPAKaACTCA B CTPCMIICHUU TNOHATH 06651, CBOH BO3MOKHOCTH, CBOC CXOJACTBO C APYTMMH JC€TbMH U CBOKO
HCIIOBTOPHUMOCTD.

[Mporpamma «Xumusi B KU3HU YEJIOBEKa» CO3JaHA C IENbI0 (POPMHUPOBAHUS HHTEpPECca K XUMHH,
pacimupeHuss kKpyroszopa oOydvaromuxcs. OHa opueHTHpoBaHa Ha oOydwarommxcs 10-17 mert, To ecth
TaKoro BO3pacTa, KOTJa pedsTaM CTAHOBUTCS MHTEPECEH MUP, KOTOPBIM UX OKPYXKAaeT U TO, YTO OHU HE
MOTYT OOBSICHHTH, a CHEIHMAaJIbHBIX 3HAHWH eme He xBaraer. OOydaromiuecs ¢ pOKICHHUS OKPYKCHBI
Pa3JIMUHBIMHA BCIICCTBAMU U TOJDKHBI YMETDH 06pamaTI)cs1 C HUMH

Bospacr gereii, yaactByronux B mporpamme 10-17 ner.

DopMUPYIOTCSI OJHOBO3PACTHBIE WJIM Pa3HOBO3PACTHBIE TPYIIIBI, YHUCIEHHOCThIO OT 10 mo 15
YeJI0BEK.

HaGop oOydarommxcst B TpyIimy OCYIIECTBISETCS HAa OCHOBE CBOOOJHOTO BhIOOpa JMETHMHU M UX
poauTensiMi (3aKOHHBIMU TIPEJCTaBUTENAMU), 0e3 0TOOpa M NpeabsBICHHUS] TPeOOBAaHMM K HAIUYUIO
CrienMaIbHbIX 3HAaHUH y peOeHKa.

Cpoxk peanuzayuu npocpammol u 00bém yuedOHbIX 4ACOB:

[Iporpamma paccuutana Ha 1 ron oOyuenusi. 144 yaca, 2 pa3za B HeJieso 110 2 Jaca.
Dopmot 0dyuenus:

OOyyeHue mO MpOTpaMMe OCYIIECTBISETCS B OYHOM (opme, HO TakKe NTPUMEHSIOTCS H
AUCTAHIIUMOHHBIC TCXHOJIOTUN O6y‘-IeHI/I$I.

I[I/ICTaHIII/IOHHOC 06yqeﬂue OPUMEHACTCA C NCJIIBIO HHAWBUAYAJIBHOI'O 06yquH$[ yJamuxcs,
MPOIMyCTUBIINX 3aHATUSA TI0 60H€3HI/I, WA APYTUM IIPUYXHAM, a TaKXKC B YCIOBUAX OI'PAHUYUTCIIBHBIX
MEpPONPUSITUH.

JucranunoHHOe 0Oy4eHHe OCYIIECTBISETCS ¢ IPUMEHEHHEM cepBUCOB ceTu MHTepHeT:

® HJIEKTPOHHAS 110YTA;

e Cucrema Moodle (moaysipHast 00BEKTHO-OPHEHTUPOBAHHAS JUHAMHUYECKas yueOHast cpejia);
¢ atdopma Zoom;

e cepBuchl Google: TOKYMEHTHI, TPE3CHTAINH, TAOIHIIBI, (GOPMBI, CAlTHI;

e Jpyrue MOUCKOBbIE, UH(POPMALIMOHHBIE U UHTEPAKTUBHBIEC CEPBUCHI.

B npomecce oOyyeHuss wucnosb3yerca Takue (GOpMbI  3aHATUN Kak: KOMOMHHPOBAHHOE,
MpaKTH4ecKoe, 6eceia, OMbIThI, SKCIIEPUMEHTHI, SKCKYPCHH.
B nanHoit mporpaMMe otaaeTcs NpeArnoYTeHne Takum Gopmam, MeTo1aM 00ydeHHsl, KOTOPbIE:
® CTUMYJIUPYIOT OOYYaromMXCsl K TMOCTOSHHOMY TIOMOJIHEHUIO 3HaHUM (Oecenbl, BUKTOPHUHBI,
OJIUMIIUAMBI U T.11.);
® CIIOCOOCTBYIOT Pa3BUTHIO TBOPUYECKOTO MBIIIJICHHSI, METOIbI, oOecreunBaronue (popmMupoBaHue
WHTEJUICKTYadbHBIX yMEHUW: aHaliu3, CHUHTE3, CpPaBHEHHE, YCTAaHOBJICHHWE MPUYUHHO-
CIIEICTBEHHBIX CBSI3CH, a TaKXKe TpPaJUIMOHHBIE METOAbl — Oeceda, HAONIONEHUS, OIIbIT,
OKCIEPUMEHT, MPAKTUYECKUE PabOTHI;
e o0ecreunBarOT Pa3BUTHE HCCIIEIOBATEIbCKUX HABBIKOB, YMEHUN; OCHOB MPOEKTHOTO MBIIIICHHUS
oOyyaromuxcs (IpoeKTHbIE pabOThl, MPOOIEMHBIN MOIX0A K H3YUYEHHIO OTAEIbHBIX SBICHUH).
Ha 3aHATHAX NpuMEHSAIOTCS 310poBbhecOeperalmue TeXHOJI0THH
® YepEJOBAHNUE PA3IUYHBIX METOJOB OOYUEHHs: CIOBECHBIH, HAIJISAIHBINA, ayIUOBHU3YyaJIbHBIMH,
WHIUBUAyallbHAs, TPYNIOBas paboTa u ap.;
® OpraHu3aIys nepepsBoB uepe3 Kaxaple 40 MUHYT ¢ IPOBETpUBAaHHEM KaOUHETa,
e 1poBeieHHe (PU3KYIBTMUHYTOK.

Pexwcum 3anamui:

3aHATHS MPOBOAATCS 2 pa3a B Helelno no 2 akajgemudeckux yaca (1 3anstue no 40 munyt c 10
MUHYTHBIM IIEPEPBIBOM).

PexxuM opraHuzaiyu 3aHATAN 10 JAHHOM JOTOJHUTENLHONW 001e00pa3oBaTebHON MporpaMmme
ompenensercs KaleHIapHbIM yd4eOHOM rpad KoM U COOTBETCTBYET HOpMaM, yTBepxkaAeHHbIM «CanlIuH k



YCTPOMCTBY, COJCPXAHWIO M OpraHW3alud peXUMa paboThl  00pa30BATEIBHBIX OpTraHU3aAIHMA
JIOTIOJTHUTEIbHOTO 0Opa3oBanus aereity (Caullun 2.4.43172 -14).

HEJIb U 3AJAYU ITPOT'PAMMBbI

Heas nmporpammbl: @opMupoBaHue y oOydaromuUXcs TITyOOKOro M yCTOWYMBOIO HHTEpeca K MUPY
BEIIECTB M  XUMHUYECKHMX  [pEBpalleHUl, MNpHOOpeTeHne  HEOOXOAMMBIX  NPAKTUYECKUX,
WCCIIEIOBATENIbCKUX YMEHHHA W HAaBBIKOB JUIsl TPOBEICHHS JIAOOPaTOpPHBIX paboT, Oe3omacHOro
oOpalieHus ¢ BeeCTBAMU B TIOBCEAHEBHOM KHU3HH.

3agaumn:
Obpazosamenvhvle:
° yrAyOJIaTh U PACIIUPSTh 3HAHUS OOYJAFOIIUXCS 10 HEOPTraHUYECKOW U OPraHHYECKOM
XHUMUH,
° chopMupoBaTh YMEHHS HAOIIOAATh U OOBACHITH XUMUYECKUE SBJICHHS, IIPOUCKOISAIITNE

B NIPUPOJE, OBITY;

J pa3BHUBaTh YMEHHUS pabOTaTh C XUMUYECKUMU NMPHOOPaMH, C BELIECTBAMHM, BBIIIOJIHATh
HECJIOKHbIE XMMHUYECKHE OTBITHI, COOJII0IaTh IIPaBUIIa TEXHUKU OE30MaCHOCTH;

J pa3BHUBaTh MMO3HABATEIbHbIE UHTEPECHl U MHTEJUIEKTYaJIbHBIE CIIOCOOHOCTH B IpOLIECCe
MIPOBEJIEHUS] XHMUYECKOTO 3KCIIEPUMEHTA, CaMOCTOSITENbHOCTh MPUOOPETEHUs 3HAHUU B
COOTBETCTBUU C BOZHUKAIOIIMMHU KU3HEHHBIMH NTOTPEOHOCTAMU;

. paciiupsiTh HMHTEpPEC K XHWMHH, CIIOCOOCTBOBAaThH BBIOOPY OOydaromUMUCA TyTeH
JaJIbHENIIIero MpoI0JDKEHUSI XUMUYECKOTO UITH €CTECTBEHHO-HAYYHOTO 00pa30oBaHusl.

Pazsusarowue:

. (dhopMHpOBaTh CrielIMATIbHbIE YMEHHS U HABBIKKA PabOThl ¢ XUMUYECKHMMU BEIIECTBAMU U
MaTepuagaMu B ObITY M HCIIOJIb30BaTh MOJTYYCHHbBIE 3HAHUS Ha MPAKTUKE;

. pa3BUBaTh TBOPYECKHE CIIOCOOHOCTH U YMEHHsI OOYyYarolIMXCS CaMOCTOSATEIbHO
proOpeTaTh U MPUMEHATH 3HAHUS HA MIPAKTUKE;

° pPa3BUBAThH MMO3HABATEIIBHBIA HHTEPEC K OKPYKAIOIIEMY MHUDPY;
° pa3BUBaTh AHATUTHYECKUH CKJIaJa yMa, yMEHHE HaOIo[aTh, CpaBHHUBATh, JejaTh
BBIBO/IbI, 0000IIIaTh TOJIyYCHHBIC 3HAHUSI.
Bocnumamenvhuvie:
° BOCIIUTHIBATh  JKOJIOTUYECKYIO TPAMOTHOCTb M XMMHUECKYIO KYJIbTYpy MpH OOpalieHuu ¢
BEILIECTBAMU;
° CIOCOOCTBOBATh OPUEHTAIIMU OOYUAIOIIHXCS Ha BEIOOP XUMHKO- OHOJIOTHYECKOTO TPOdUIISL.

CoeprkaHue IporpaMmbl
Yy4eOHbIil IU1aH

Ne | HazBanme pasjaesia, TeMbl KoanuecTBo 4acos D opmbl aTTecTaluu,
n/n BCEro | TeOpusi | NPAKTHKA | KOHTPOJISA
1. | Beeaenune 8 6 2 Oecena, TEMaTHYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobeceloBaHUE
TemaTtnueckoe
2. | Tema 1. Boma 8 4 4 TECTUPOBAHHUE, IPAKTUKYM
Tema 2.Yuctele BemiectBa u [IpakTukym, pelieHue
3. CMECH B )KM3HH YeJIOBEKa 6 2 4 3a71a4
4. | Tema 3.IloBapeHHas coib U
caxap 5 3 2 MPAKTUKYM
5. | Tema 4. Xumus nuiu 20 3 17 MPAKTUKYM




6. | Tema 5. Crimuku 8 6 2 Oecena, MPaKTUKYM
7. | Tema 6.bymara 6 2 4 MPaKTUKYM
8. | Tema 7. Xumus u 12 4 8 [IpakTuxkym, Oecena,
CTPOUTCIILCTBO pelieHne HeCTaHIapTHBIX
3a1a4
9. | Tema 8. Xumus u aBTOMOOWIH | 4 2 2 Oecena, MPakTUKyM
10. | Tema 9. Xumus cTUpaer, 10 2 8 [TpakTuKy™m, Oecena,
YUCTUT U yOupaer pelieHue  HeCTaHAAPTHBIX
3aj1a4
11. | Tema 10. Xumus u 6 2 4 [IpakTuxym, Oecena,
KOCMCTHUUYCCKUC CPCACTBA pelieHue HeCTaHIapPTHBIX
3aj1a4
12. | Tema 11. Xumus — xo3siika 12 5 7 Pemenne 3ama4, co3gaHue
JIOMAIITHEN alTeuKn KPOCCBOP/IOB, MPAKTUKYM
13. | Tema 12. Xumus B MeUIINHE 32 20 12 [TpakTuxym, Oecena,
pelieHne  HEeCTaHIapTHBIX
3a1a4
14. | Tema 13. Bemonnenue 7 2 5 3amuTta MIPOEKTOB,
HPOEKTOB Mpe3eHTalN
Hroro: 144 63 81

Conep:xanue y4e0OHOI0 IJIAHA MPOrPaAMMBbI
BBenenue (8 yacoB)

Teopus (6 1): O6mue mpaBuiia padoThl B XUMUYECKOH J1aboparopuu. TexHuka 0€301macHOCTH TPHU
pabote B xuMuueckoi 1aboparopun. OkazaHue MepBoi MOMOIIM MTPU HeCYaCTHBIX ciydasx. [IpaBuia
paboThl C KUCJIOTaMH, IIeJlouaMu, JEeTyduMHU BemlecTBaMu. HarpeBarenbHble MpHOOpPHI U MpaBuIiia
paboTel ¢ HUMU. XUMHUYECKas Tocyna o0IIero Ha3HaueHus. MBIThE U CYIIKa XUMUYECKOW MOCYIbI.
Ponp xuMuu B J)KHU3HM YeIOBEKa U Pa3BUTUH denoBeuecTBa. O030p BaKHEHIIMX KIIACCOB COETUHEHHUIA,
HCIIOJIb3YEMBIX YEJIOBEKOM. XHUMHS -TBOPEHHME MPUPOJbl M PyK 4eloBeKa. XHMHUS BOKPYr Hac.
XHUMHYECKHUE BELIECTBA B IOBCETHEBHOM KU3HH YEIOBEKA.

[paktuka (24): 1. Ilprembl oOpalleHuss ¢ HarpeBaTebHBIMH MPHOOpamMu (CIIUPTOBKA, ILIMTKA,
BOJIsTHAs OaHs) M XMMHYECKON MOCy101 00IIero Ha3HaYeHUsl.

2.CocraBneHue TaONMI, OTPAXKAIOMIMX KIACCU(PUKAIMIO BEIIECTB, HW3TOTOBJICHHE O3TUKETOK
HEOPraHMYECKHUX BEILECTB, COCTABICHUE CIIUCKA PEAKTUBOB, HECOBMECTUMBIX ISl XPAHEHUS.
Tema 1. Boaa (8 uacoB)

Teopust (4 4): Boma B Mmacmitabe tuiaHetsl. KpyroBopor Boabl. IlpupomHas Boma u €€
Pa3HOBUAHOCTU. XapaKTEepUCTUKAa BOJ IO COCTaBYy U CBOMCTBaM. MuHepaiabHble BOJIbL, HX
MECTOPOKJICHHS, COCTaB, LiejeOHble CBOICTBA, MPUMEHEHME. 3arachl MPECHON BOJbI Ha IJIAHETE.
[Ipecnas Boja u ee 3amachl. DKOJIOTHUYECKUE TpoOIeMbl YHCTON BObl. Boia B opranu3me uyenoBeka.
Bona B MmenunuHe u dapmakonoruu. AHoManuu GU3NYECKUX CBOMCTB. PacTBopsitomiast cmocoOHOCTh
BOJIbL. [Ipo6remMbl MUTHEBO BOIBI
ITpocmotp dparmenta ¢puinema BBC «Taiina sxuBoii BOABIY.

[pakTuka (4 1): 1. AHanKU3 BOJBI U3 MPUPOJHBIX HCTOYHUKOB.

2. PacTBopstouiee aeiictBue Boabl. [IpuroroBiaeHue pacTBopos.

3. Ouuctka Boabl. OnpeneneHue KECTKOCTH BOJIbI U €€ YCTPAHEHHUE.
5. MHoro 111 BOJIBI B OBOILAX U (pyKTax?

Tema 2. Uncrble BemecTBa H CMeCH B KM3HH YesioBeka (6 yacoB)

Teopus (2 u):

Uuctele BemectBa JluctuimpoBanHas Boja, Kuciopon. Cepebpo, Bomopon, Ceunenn u mp.
Uctunnsie pactBopel. Cmecu Mopckas Boga. ['panut. Cranb. PactBop xnopupa HaTpus s
nabekui. Yyryn. Bo3znyx. bazanet. Crekio. OMynbcusi «Macio B BoJe». Pa3HOBHIHOCTH CMeECEH,
00JacTH X WCIOIH30BaHUS B MIOBCETHEBHOM JKU3HH YellOBEKa. | OMOTEHHBIE U TE€TEPOTEHHBIE CMECH.




Cmecu B dapmakonoruu. [Ipumepbl KXUAKUX, TBEPABIX U Ta3000pazHbIX cMmeceil. OMHOPOIHBIE H
HEOJHOpoAHBIE cMmecH B ObITy. CBolicTBa cmeceil. Paznenenue cmeceil. Bwinenenue Beiects u3
HEOJHOPOJHON CMecH, OOpa30BaHHOM pPACTBOPUMBIMU M HEPACTBOPUMBIMU B BOJE BELIECTBAMHU.
OtcrauBanue: BpigeneHue BemIecTB M3 HEOAHOPOJHOW cMecH, 0Opa30BaHHON HEpacTBOPUMBIMH B
BO/JIE BEILIECTBAMHU C PA3JIM4YHOM INIOTHOCTHIO. B nenurenbHON BOpoHKe. JucTriuanys, BelllapuBaHue,
HEeHTpU(YrUpoBaHUe, XpoMaTorpadusi, KpUCTAJUIM3AUS U BO3TOHKA. [leperonka wim TUCTUIUIALUS -
cnoco0 pa3feieHUs, OCHOBAaHHBI Ha pAa3MUYMM B TEMIIEpAaTypax KWIIEHUS JApyr B Jpyre
KOMITIOHEHTOB. [lpuem paszeneHusi OJHOPOJIHBIX CMECEH MyTeM HCHApeHus JETYyYMX XKUAKOCTEH ¢
MOCJIEYIOEd KOHAeHcauren ux mapos. [Ipumep: nosydeHune ITUCTHILUIMPOBAHHOM BOABI. PemieHue
3aJ1a4 Ha HaX0X/IE€HUE MacCOBON U 0OBbEMHOM 10711 KOMIIOHEHTA CMECH.

[Ipaktuka (4 4): 1. WsroroBineHue npocTtermux (UIbLTPOB U3 MOJPYUHBIX CpelcTB. Paznenenue
HEOJHOPOJHBIX CMECEM.

2. O4yucTKa MEAHOTO KyIIOpoca OT HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 3. [loBapennas coJib u caxap (S4acoB)

Teopus (3 u): Pons noBapeHHO# cosii B 0OMEHE BEIIECTB YeIOBeKa U )KUBOTHBIX. CoJieBoil OanaHc
B opraHusMe uenoBeka. [IpuMmeHeHMe xjopuja HaTpusi B XO3SAHCTBEHHOW JESATENLHOCTH YEJIOBEKA.
Korpa comp — saa. 3noynorpebnenue cosbto. Mcmonb3oBaHue XJopuja HaTpus B XUMHUYECKOH
MIPOMBIIITIEHHOCTH. Vcnonbp30BaHue Xjopyuia HaTpys B uile, MeaunuHe. [Ipon3BoacTBO moBapeHHOM
conu. Caxap u ero cBoiictBa. [lone3Hsle U BpeHbIe 4epThl caxapa. HeoObIyHOE TpUMEHEHHE caxapa.

[Ipaktuka (2 4): 1. CBoiicTBa pacTBOPOB MOBAPEHHOW COJIH
2. 'opur nu caxap?

Tema 4. Xumus nuumm (20 yacoB)

Teopusa (3u4): M3 dvero cocToWT muma. XUMUYECKHH COCTaB MPOAYKTOB NHUTAaHMSA. OCHOBHBIE
KOMIIOHEHTHI TTHIIU: KUPBI, OCITKH, YTIIEBOIbI, BATAMHHBI, COJTH. XUMHUS MPOIYKTOB PACTUTEIHHOTO 1
KUBOTHOTO MpoucxoxaeHus. dusuonorus numeBapeHus. [IpoaykTsl OBICTPOTO NPUTOTOBIEHUS U
0COOEHHOCTH MX MpPOM3BOACTBA. IIporieccsl, mpoucxoasaiiue nNpu Bapke, TYIICHUN U KapeHUH MUILH.
Kak cnenate ey He TOJIBKO BKYCHOHM, HO U 1ojie3HON? J{00aBKH B MPOMYKTHI MUTAHUS. XUMHYECCKHE
peakiuu BHYTpU Hac. XHUMHUYECKHE MPOLECCHl, MPOUCXOJSAIINE IMPU XpaHEHUH U MepepadboTke
CEJIbCKOXO03SUCTBEHHOTO ChIpbs. KoHCEpBaHTHI U aHTUOKUCIUTENH, UX POJIb. CrIOCOOBI XMMHYECKOTO
aHaJIM3a COCTaBa BELIECTB B MPOAYKTaX nuTaHus. CoxepkaHue BUTAMHUHOB U MUHEPAJIbHBIX BEILIECTB
B MMILEBBIX MPOIYKTAX.

[pakTrka (17 9):
1.Omnpenenenue kauectBa Meaa. IIpoBepka Mena Ha Hamu4Ke Kpaxmala, Mella, caxapo3bl.

. Onpenenenune BuramuHoB A, C, E B pacTutenbHOM mMacie.

. Onpenenenyrie HUTPATOB B MIPOIYKTaX.

. AHanu3 NpoXJIaAUTEIbHBIX HAITUTKOB.

. Onpenenenue coaepkaHus >KMPOB B CEMEHAX PACTEHUI.

. KauecTBeHHBIE peakliny Ha IPUCYTCTBUE YIIIEBOJOB.

. XMMHYECKHE OTBITHI C )KEBATEIbHON PE3UHKOM.

. Ompenenenue coaep)kaHus MOBAPEHHON COJM B MPOJYKTaX MUTaHUS (Macio, CBIPbI, COJEHBIE
TBOPOIKHBIC U3JICIIHS).

Tema 5. Cniuuku (8 4acoB)

[paxTuka (6 4): [Tupodopsl. Mctopus uzodperenus cnuuek. Crnnuku [llancens u Yokepa. Cinuxku
Copua. Cninuku Upunu. llIsenckue cninuku Jlynacrpema. Kpacueiit u 6enbiit hocdop. OKucinurenbHo
- BOCCTAHOBUTEJbHBIE MPOLIECCHI, MPOTEKAIOUIME MpPU 3KUTAaHUKU CIUYKU. (OCHOBHBIE BH/IBI
COBPEMEHHBIX CHHU4YeK. JlepeBsiHHbIE (M3TOTOBJIIEHHBIE M3 MSTKHX TMOPOJ JEepeBa - OCUHBI, JIMIIBI,
TOTOJIS, AMEPUKAHCKOW Oenoil COCHBl M T. T.), KApTOHHbIE M BOCKOBBIE (mMapadUHOBBIE -
M3TOTOBJICHHBIEC U3 XJIOMYaTOOYMaKHOTO KI'yTa, MponuTaHHOTo napadunom). [lo meTony 3axuranus
- TEpOYHbIE (3aKUTAOLIMECS MPH TPEHUU O CIELUAIBHYIO MOBEPXHOCTb - TEPKY) U OecTEpouHbIe
(3axuraronecss Mpu TPEeHUH O IOy MOBepxHOCTh). CnuueyHoe Mpou3BojacTBO B Poccum.
Crpoenue, coctaB u m3rotoBiieHue cruuek. CrernuanbHble cnuukd. [lITopmMoBhie (OXOTHUYBH) -
ropsiliue Ha BETPY, B CHIPOCTU U MoA A0KIAEM. TepMmuueckue - pa3BUBAIOIIME NPH TOpPEeHUHU Oosee
BBICOKYIO TeMIIepaTypy U JAIOUIUe MPH CTOPAHUU TOJIOBKU OOJIbIIee KOMWYecTBO Teria. CUrHaIbHbIe
- Jalolpe Tph TOpeHHH IBeTHoe Iuiams. Dotorpaduyeckue - OaroliMe MTIHOBEHHYIO SIPKYIO
BCIIBIIIKY, UCIIOJIb3YeMYI0 Tipu dotorpadupoBanun. CUrapHble - CIIMYKU YBEIUYEHHOTO pa3Mepa JUIs
0oJee MPOJOHKUTENFHOTO TOPEHHSI TIPH PACKypUBAaHUU cUrapbl. TpyOOUYHBIE- CIIMYKH YBETUYCHHOTO
pasmepa s Oosiee MPOIOJDKUTENBFHOTO TOPEHHS TPU PACKYPUBAHHH KYPHUTEIBHOU TPYOKH.
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KamuHHbBIC - OY€Hb JAJTMHHBIC CIIMYKH, YTOOBI 32)KUraTh KaMHHBI. ['a30Bble - MEHBIIEH UIMHBI, YeM
KaMUHHBIE, YTOOBI 3aKUTaTh Tra30Bble TOpeiku. JlekopaTuBHbIE (IIOJAPOYHBIC, KOJUICKIIMOHHBIE) -
OTpaHUYEHHBIC BBIYCKH KOPOOKOB (MHOTJa HAOOpamH, YJIOKEHHBIMH B JIEKOPATUBHYIO KOPOOKY).
IIpaktuka (2 4): 1. M3yueHue CBOWCTB pAa3IUYHBIX BHUIOB CHUYEK (OBITOBBIX, OXOTHHYBHX,
TEPMUYECKUX, CUTHAIBHBIX, KAMUHHBIX, (DOTOTpapHUECKHX).

Tema 6. Bymara (6 yacos)

Teopus (24): Ot meprameHTa M IIEJIKOBBIX KHUI 10 Hammx AHeil. Llemmonosza. Casasyrouiue:
KaoJIMH, KapOOHAT KaJbIHMsi, NHUIMEHTHL XJom4aroOyMakHble TKaHH. Buapl Oymarn W wux
MPAaKTUYECKOE UCMONIb30BaHue. TexHoyorusi npomsBojcTBa Oymaru. Crpykrypa Oymard moj
MHUKPOCKOTIOM BO (iayopeciieHTHOM cBeueHuu. llomydabpukarel uis mpow3BOACTBa OyMaru:
JpeBECHas Macca WIM LEeJUII0JI03a; LEJUIIJI03a OJHOJETHUX pPAacTeHUH (COJOMBI, TPOCTHUIIBL,
KOHOIUIM, pUca U JPYruX); MNOJYLEIUII0I03a; MaKyJIaTypa; TpsMUYHas NoJyMacca; /Ui ClielualbHbIX
BUJOB Oymarum: acOect, WHIEPCTh H JpYrue TEKCTHIbHBIE BOJIOKHA. [IpomsBoicTBo Oymaru:
MIPUTOTOBJIEHHE OyMa)XHOM Macchl (pa3Moi U CMELIEHUE KOMIIOHEHTOB, MpOKJeiKa, HAaloJHEHUE U
OKpacka OyMa)KHOW Macchl); BBIpa0OTKa OyMakHOW Macchl Ha OymarojenaTtelbHOM MalruHe
(pa30OaBneHue BOJOW M OYUCTKA MAacChl OT 3arpsA3HEHMM, OTJIMB, IPECCOBAHUE U CYILKA, a TaKXKe
NepBUYHAS OT/IEJIKA); OKOHYATeIbHas OTAeNKa (KaJaHIMpOBaHNUE, PE3Ka); COPTUPOBKA U YIAaKOBKA.

[IpaxTuka (4 4): 1. I3yueHue cBONCTB pa3MyYHBIX BUAOB OyMar.

2. Ilonyuenue 6ymaru.
Tema 7. Xumus u crpoutenbcTBo (12 yacos)

Teopus (4 4): CtpourtensHbie pacTtBopbl. M3BecTs. Men. [lecok. beron. Llement. Mctopus crekna.
Kupnuuu. @apdop u dasuc. [peBecuna — yHUKaIbHBIA CTPOUTENbHBIM MaTepual. JlakokpacodHble
Matepuansl. CBoicTBa o0JM(BI, MacIHSHBIX Kpacok, o5maied, pactBoputeneil. Ilonstue 00
AKOJIOTMYECKH 4YHUCThIX Marepuanax. Kepamuueckas mnena. 3unmaput. Kambimur. Conomwur.
I'pyro6noku. CunmkaTel METAUIOB U BSDKYLIUME MaTepuanbl. Koppo3usi CTpOUTENbHBIX MaTepuaoB.
[Toumepbl B CTPOUTENBCTBE. XHUMHUYECKHE CBOMCTBA CTPOUTENIBHBIX MAaTepUaIOB XHUMHYECKast
CTOMKOCTh — 3TO CBOWCTBO NOKAa3bIBAET, HACKOJIBKO MAaT€pHal YCTOMYUB K BO3JICUCTBUIO APYIHUX
BEIIECTB: KHUCIIOT, IIEJIOYeH, cojieid u razoB. Koppo3uoHHass yCcTOMYMBOCTh — CBOMCTBO MaTepuasa
MPOTHUBOCTOSATH BO3JCHCTBUSIM OKpYKaromieh cpeapl. Yaine BCEro 3T0O OTHOCUTCS K CIIOCOOHOCTH HE
mporyckarb Biary. PacTBOpUMOCT, — CBOWCTBO, IpHU KOTOPOM MaTepHall HMEET CIOCOOHOCTb
PacTBOPATHCS B PA3IUYHBIX KUAKOCTAX. ANre3usi — CBOMCTBO, KOTOPOE XapaKTepu3yeT CIOCOOHOCTh
COEIMHATHCS C APYTMMHU MarepualamMu U MOBEpXHOCTAMU. Kpucrammmszanus — XapakTepUCTHKA, MPU
KOTOpO#l Marepuall MOKET B COCTOSIHUM I1apa, pacTBOpa WM paciuiaBa 0Opa3oBBIBATH KPUCTAILIBL.
Buner 3arpssHeHuil (TbUIeBbIC, paJUaAllMOHHBIC, OHOJIOTUYECKHE, LIYMOBBIC), 3HAYCHHE >KUBBIX
OpraHM3MOB B JIOMax U KBapTUpax.

[Ipaktuka (84): 1. OnpeaeneHne OTHOCUTEIBHON 3albJIEHHOCTH BO3/yXa B TOMEIICHUH.

2. Pemienue 3aa4 ¢ 3KOJIOTUYECKUM COJAECPIKAHUEM.
Tema 8. Xumusi 1 aBTOoMOONIb (4 Yaca)

Teopus (24): Marepuanbl, KOTOpblE€ HCHOJB3YIOTCS JJsi HW3TOTOBIEHHS aBTOMOOWIIEH.
3anpaBoyYHbIC KUAKOCTHU (TOIUIMBO, Macia, CMa3Kd, OXJIAXKIAIOIIUE KHUAKOCTH), PE3UHBI - IIMHBI U
PE3MHOTEXHUYECKHUE W3JENHs; IIACTMACChl; OTIENIOYHOJCKOpAaTUBHBIE MaTepuaibl (0OMBKa, JIaKH U
KpacKd, aHTHKOPPO3HOHHBIE MOKPBITUS U T. II.); KIEH, TEPMETHKU. DJIEKTPOIUT — 3TO UYTO-TO
3HaKoMoe. bBeH3MH, KepoCMH M Jpyrue «- HHbl XHUMHUYECKHE IPOLECCHl, MPOUCXOMASIINE MPHU
AKCIUTyaTaI[Ml aBTOMOOUIISL. DKOJIOTUS U aBTOMOOHIIb.

Ilpaktuka (24): 1. beHsuH W KepocuH Kak pacTtBopuTesnd. ONBITBI MO O3HAKOMIIEHHIO C
pacTBOPSIIOIIMM ~ JI€HCTBHEM HEe(TENpOAYKTOB, KaK M  NPEAbLAYLIUH, IJIOXO BHJIHBI C
J€MOHCTPAIIMOHHOTO CTOJIA, IO3TOMY MX JIy4Yllle BCETO CTaBUTh B KauecTBE JJAOOPATOPHOM palbOTHI. a)
B npoGupku ¢ OeH3MHOM, KEPOCMHOM W BOJOM HamuBaroT mo 0,5 Myl pacTUTENBHOIO Macia U
B30anThIBatoT. Macio pacTBopseTcss B yrieBojopojax. OTMeyaroT JIy4yllyl0 pacTBOPHUMOCTb B
OenzuHe. 6) B HeOobIme cTakaHuMKU WK (GapPopoBbIe YAIIKHM C TEMH K€ KUAKOCTIMH ITOMEIIAI0T
KYCOUKH TKAaHHM C IATHAMHU JKHpa M INEPEMEIIMBAIOT MX CTEKISIHHOM nanodkod 2-3 muH. [locne
BBICBIXaHUS TKaHH, IOMEIEHHbIE B OEH3MH U KEPOCHH, OKa3bIBAIOTCS OUUIIIEHHBIMU OT JKUPA.

2. l'opeHue BbICIIMX YTI€BOJOPOJOB. a) CMauuBarOT MOJOCKU (HIBTPOBAIBHONW Oymaru B OEH3MHE,
KEpOCHHE, Ma3yre M IMOJPKMraloT HX. BemectBa ropsAT cBeTAIIMMCS IIamMeHeM. Beiciine
YIJIEBOJAOPOIbl TpU TOpeHUH o0pa3yroT komoTh. 6) Ha sxene3nble miactuHku win ¢apdopoBbie
KPBILIKK HAJIMBAIOT 1O HECKOJIbKY Kalelb OCH3MHA, KepOCHHA M CMAa304YHOTO Macia WM Ma3yTa U
nopxuratoT. Habmromator To ke siBieHue. OOpamiaioT BHMUMaHUE Ha JIETKYIO BOCIUIAMEHSIEMOCTh




OCH3MHA M Ha CPAaBHUTEIBHO TPYIHYIO CrOpaeMocTh Ma3yra. B) B ixenesnyro umu ¢apdopoByro
JI0KEUKY MOMEIIAl0T HeOOoJIbIION Kycouek napaduHa 1 HarpeBaroT ero B riaMenu ropenku. [lapadun
IUIABUTCS, @ 3aT€M TOPUT, 00pa3ys KOIOTb.

3. Ounctka OeH3uHa 1 KepocuHa. BeH3UH M KepOoCHH TOCIIe 3aBOICKOM MEPETOHKH COJIEPKAT MIPUMECH
Ha(TEHOBBIX KUCJIOT U JIPYTMX BEUIECTB, OCIOKHSIONIUX MX NMpUMEHEeHHe. HeodnIeHHbI KePOCHH,
HampuMep, IJIOXO MOAHMMAETCS O (UTHUIIO JIAMIIBI, C1ab0 TOpuT U OBICTpO oOpasyeT Harap.
Heouuniennsie mpoAyKThl MOXKHO Yy3HATh MO TPSI3HOMY BUJY M Majioll mpo3padyHOCTH. OYUCTKY
MIPOU3BOAT O0OBIYHO, 0OpabaThiBast HEPTEMPOAYKTHI ClIepBa KOHIIEHTPUPOBAHHON KHUCIOTOH, a 3aTeM
nienoybto. HanuBaroT B GOJIBIIYIO AETUTENBbHYI0 BOPOHKY 15—20 MJI HEOUMILEHHOrO KEpOCHUHA U
npuOaBIsAOT 2-3 MIT KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHL. BOPOHKY 3aKpbIBAIOT MPOOKOWH U CMECh
BCTpsixuBaOT Okojo 10 muH. Ilpu 3TOM BOpOHKY aAepxkaT MpPOOKOW BHHU3 U BPEMsI OT BPEMEHHU
OTKPBIBAIOT KpaH, 4TOOBI BBITYCTHTH BBEPX Maphl JIeTyduux BemiecTB. [locie sToro cMmecu narT
pacciIoUThCs, HA YTO Takke morpedyercs MuHyT 10 wim jaxke OoJibllle, © MEUICHHO CITyCKaloT
HIDKHUNA CJIOM KHUcJoro ryapoHa. OcTaBuIuiics B BOPOHKE KEPOCHH MPOMBIBAIOT TOJOOHBIM Ke
cocoOoM BoJIoi B TeueHne |—2 MuH. BOAHBINA CITOW CIyCKaroT, a KepOCHH mpombiBatoT 5— 10-
MIPOLIEHTHBIM pacTBOpOM Mieioun. [locne cnmBaHus 1IEI0YHOTO CJIOSI OTMBIBAIOT OT KEPOCHHA BOJIOM
octaTku mienoun (mpoba denondrariennoMm). YOeKTAIOTCI B TOM, YTO OUHUIIEHHBIM KEPOCHH
OKa3bIBaeTcsl 0ojiee Mpo3pavyHbIM, JIydllle TOPUT U UMeeT Apyroi 3amax. Ha auctku ¢punbTpoBanbHOR
Oymaru moMeuiaroT Karjid UCXOJAHOTO M OYMILEHHOTO KepocuHa. OUUIEHHBIM KEPOCHH HcHapsercs
MOJTHOCTHIO, HEOUHUIIICHHBIM OCTABJISIET TOCIIE Ce0s TISATHO MPUMECEH.

Tema 9. Xumusi crupaer, ynctut u youpaer (10uacon)

Teopus (24): Mputa. CocrtaB, crpoeHue, mnosydeHue. CHHTETUYECKHME MOIOIIHE CPEACTBA U
MOBEPXHOCTHO - akTHBHbIE BemiecTBa. OcHOBHbIe KOMMNOHEHTHI CMC: MOBEpXHOCTHO-aKTHUBHbBIC
BemectBa ([IAB); BcmomorarenbHble BelIeCTBA: IIEJIOYHBIE COJM - KapOOHAT W CHJIMKAT HATPHS,
HEeWTpanpbHBIE  comu -  cyabpar w  dochar  HaTpus; — KapOOKCHUMETHIIIEIUIIONO3A,
MOJMBUHUIUPPOIMIOH, XUMHUYECKHE OTOenuBaTtenu (TEPCON); XUMHUYECKHE OTOeIuBaTeIn
(mepekuchk Bomoposa); ¢puzuveckue (ONTHYECKUE) OTOSIMBaTEIN - (PIyOpECIUPYIOMHE COCTUHCHMS;
ancopOLMOHHbIE KpacuTenu (yIbTpaMapuH, HHIUTO, CHUHTETHYECKHE OpraHUYecKhe MHUTMEHTHI);
O0nomo6aBku - GepMeHTHI (JUMa3bl, TPOTEa3bl W JIp.); OTAYIIKH; aHTUCTATUKH. CpeacTBa OBITOBOM
XUMHHM - XHUMHUYECKHE CpEeACTBAa MO YXOAy 3a COOCTBEHHOCTBIO: OJEKIOW, MOMEIICHUSIMU,
aBTomoOmsaMu. K cpeacrBam ObITOBOM XHUMUU OTHOCAT J€3WH(UIUPYIOIINE CPEACTBA, PENEIICHTHI U
np. cpeactsa. CpencTBa ObITOBOM XUMHH, TPUMEHSIEMBbIE JJIs1 BEIBEICHUS MISATEH.

[Ipaktuka (8 4):1. Onpenenenne pH - cpenbl B MbUIaX U IIAMITYHSIX.

2. IIpuroToBiieHHE Mblja U3 CBEUYKH U CTUPATLHON COJIBI.

3. BreiBenenue nateH ¢ Tkanu. Mbuta. CoctaB, CTpO€HHUE, NTOJIyYEHHUE.
4. CpaBHEHHE CBOWCTB MblLjla CO CBOMCTBAMH CTHPAIbHBIX IIOPOIIKOB.
Tema 10. Xumusi 1 KocMeTHYeCKHE cpeacTBa (6 4acoB)

Teopus(24): Kocmernueckue moronue cpencrsa. Kpemsl. Ilenomoromue cpeactsa. OnosiackuBarenu
u kouaunuoHepsl. ['enu. CocTtaB U CBOICTBAa KaK COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJICTB TUTUEHBL;
IPaMOTHBIN BBIOOP CPEJICTB TUTUEHBI; MTOJIE3HBIE COBETHI M0 YXOJY 3a KOXEH, BOJIOCaMH U MOJIOCTHIO PTa.
CocTtaB 1 cBOHCTBa HEKOTOPBIX MIPENApaTOB TMTHEHUYECKOH, Ie4eOHOM U AEKOPATUBHOM KOCMETHKH,
IrPaMOTHOE UX UCIOJIb30BaHNE. XUMHUECKUE MPOLIECCHI, JIEXKAIIHNE B OCHOBE yX0/1a 32 BOJIOCAMH, UX
3aBUBKH, YKIIAJKU, OKPACKU; IPABUIIbHBIN YXOJ 32 BOJIOCAMU, TPAMOTHOE HCIIOJIb30BAHKE MIPETapaToB
JUIS. OKPACKH M YKJIAJIKH BOJIOC, OPUEHTUPOBAHUE B MX MHOT000pa3uu. J[e3010paHThl U O30HOBBIH ILIUT
iaHeTsl. [{ymucTeie BemecTBa B maphoMepii, KOCMETUKH, MOIOIIIUX cpecTBax. D(UpHbIe Macia.
Cocras. Cnoxusle 3¢pupsl. CocTa, CTpoeHHUE, NOTyUYEHHE.

[pakTtuka(4 4): 1. MI3ydeHune coctaBa AeKOPATUBHONW KOCMETHKH 1O ITHUKETKaM.
2. Onpenenenue pH - cpeasl B MbUI1ax M MIaMITyHSX.
3. U3Bneuenne 3(hupHBIX Macen U3 pacTUTENBHOTO MaTtepuana. [lepeunas msrta, e1oBo€ Maclo.
4. [TonydeHue CIOKHBIX A(PUPOB U3 OPraHUIECKUX COCTUHEHHI. DTUIIMETaHaT (3amax poma).
N306yTunstanar (GpyKTOBBIH 3amax).
Tema 11. Xumus — xo3siika nomamHei anredku (12 yacon)

Teopus (5 u4): JlekapcTBeHHbIE mpenapaThl, UX BUIAbl M Ha3HaueHue. Kaxgoe mnexkapcTBO —
XUMHUUYECKUU peakTuB. MHororpansuslii Kon. Ilouemy Mo Hamo nepxkaTh B IUIOTHO 3aKYIIOPEHHOU
CKJISIHKE. «3eJ€HKa» WM pacTBOP OpHIUIMAaHTOBOTO 3e€Horo. HeoObIuHbIe CBOMCTBA OOBIYHON 3€TEHKH.
AKTUBUpPOBaHHBIN yroib. JlekapcTBa ot mpoctyasl. Butamunsl CaMoenbHble JeKapcTBa. ACIIUPUH WIH
aIleTHJICAIMIIMIIOBAs KHUCIIOTa U €ro CBOWCTBA. UTO MoOJIe3HEe: acUPUH WIH YICapuH, HypodeH HIn




nbynpoden? Ilepekucy Bomopoaa u ruaponeput. CBoiCTBa mepekucu Bojopoaa. Ilepmanranar kamus,
MapraHIlOBOKHUCIBIA Kalui, OH K€ — «MapraHioBka». HeoObluHbIe CBOMCTBa MapraHmoBkd. Kakyro
ONACHOCTb MOJKET IPEJCTaBJIsITh MapraHioBka. HyxHa yn B gomamiHel anredyke OOpHas KHUCIOTA.
Crapble nekapcTBa, Kak ¢ HUMHU NOCTynuTh. Bompockl k cemunapam: 1. Ilepmanranar kanusa. Wcropus
oTkpeiTust. Dusnueckue cpoiicTBa. OxuciauTenabHble CcBOMCTBA. [lpaBuiia XpaHeHus NepMaHaraHarta
kanus. 2. [IpuMenenune pacTBopa nepMaHraHara Kaius B ObITy, B MeAULIMHE. Mephl epBOii TOMOIIH MPH
OTpPAaBJIEHUM KOHLEHTPUPOBAHHBIM pAacTBOPOM IIepMaHraHata kauusa. 3. PacTBop OpuiimaHTOBOTO
3esneHoro. [lepokcua Bogopona, ucropus oTkpbitus. Ileprunpons. PU3ndeckre, XUMHUYECKAE CBOMCTBA.
[IpumMeHeHre B MEIUITHE: KPOBOOCTAHABIUBAIOIIEE U IE3UH(PHUIIMPYIOIIEE CPEACTBO.

[pakruka (7 9): 1. [Tonyuenue itomodopma.
2. JleficTBUE KUCIIOT Ha OpUIUINAHTOBBIN 3€JIEHBIN.
3. lllenouHoe pacuienieHre JeBOMULIETHHA.
4. KauecTBeHHas peakiys Ha IEPOKCU]] BOJIOPOA.
5. Omnpenenenyre BUTAaMHUHOB B Ipenaparax MoJMBUTaMUHOB.
Tema 12. Xumus B meauuune (32 yaca)

Teopus (2049): Ilepsrle maru xumuu B Meaunuse. [lonstue o Qapmakonoruu, MaTpPOXUMUH,
xumuoTtepanuu. [lapanensc — 0CHOBOIOJIOKHUK MeTuuuHCKoN xumuun. Knapauii ['anen — ¢dapmakosor.
I1. Dpnux — 0CHOBOMOJIOXKHUK XUMHOTepanuu. [Ipodeccun: Xumuk, OMOXUMHUK, papMaleBT, JJaDOPaHT.
JlexapcTBeHHble  BemlecTBa. Kiaccudukanum — JeKapCTBEHHBIX — BEIIECTB:  (papmakosioruyeckas,
xumuueckas. CoIpb€ Ui NOJydeHHUs] HEOPTraHUUECKUX, OPraHNYEeCKUX JIEKapCTBEHHBIX BemiecTB. Dopmbl
JIEKapCTBEHHBIX MpenapaToB: TabJIETKH, Ipake, CBEUU, IMYJIbCUH, CYCIIEH3HH, HACTOUKHU U Jp.

[paktuka(12 9): 1. O3nakomierne ¢ popMaMu JEKapCTBEHHBIX MPETapaTOB.

2. 3HaKOMCTBO ¢ 0Opa3amMH JIEKAPCTBEHHBIX CPEACTB U OTBITHI C HUMH.

3. DKCKypCHs B MEITYHKT.

Camble POCTBHIE U3 JIEKAPCTB

[Tepmanranar kamus. Mctopuss OTkpeiTHA. Duszndeckre cBoHcTBa. OKHUCIUTENBHBIE CBOMCTBA.
[IpuMeHeHne pacTBOPOB MepMaHraHaTa Kanus B ObITy, B MeauiuHe. [IpaBmwia xpanenus. Mepsl nepBoit
ITOMOIIIM ITPU OTPABJICHUH KOHLIECHTPUPOBAHHBIM PaCTBOPOM MEPMAHIaHATA KaJIHSL.

[Tepokcun Bomopoma, uctopust OTKpbITHS. [lepruaposib. ®dusnueckue, XUMHUYECKHUE CBOMCTBA.
[IpumeHeHnue B MeTUIMHE: KPOBOOCTAaHABIMBAIOIIEE U AC3MHPHUIIUPYIOIIEe CPEACTBO.

Won: ucropus OTKpBITUS, CTpoeHHE, (PU3MYECKHEe M XUMUYECKHE CBOMCTBa, MpUMeHeHue. bopHas
KHCJIOTa, OOPHBIN CIIUPT, aHTUCENTHYECKAsE aKTUBHOCTh. DU3NOIOTHYECKUI pacTBOP.

Jlsnuc. Hamareipubiit cnupt. ['ekcarunpar xnopuaa kansuus. ['enraruapar cynbdara nuHka.
AKTUBUPOBAHHBIN YT OJIb.

[IpakTtuka 1. [IpuroroBienue pactTBopa XJopuaa KajdblUs ¢ 3aJaHHON MacCOBOM JI0JIEH.

2. «Kuakuii xameneon». Paznoxenne nepokcuaa Bogopona. H202 — okuciauTenb, BOCCTAHOBUTEIIb.
PactBopenne woma B Boae, B cnupre. Pacno3naBanme wuoaunoB. OOeciBedynBaHHE pacTBOpa
II€pMaHraHaTa Kajus aKTUBUPOBAHHBIM YIJIEM.

SAnoButeie BemectBa Anpl. Kiaccudukamusi sOOBUTHIX BEIIECTB. YTapHBIM Tra3: MpU3HAKH
oTpasienus. Okazanue nepoi nomomu. Pryrs. Tokcuunocts nmapoB prytu. Conu pTyTH: KOJIOMEIND,
cyjeMma, npuMeHeHue B Meauuuae. Mpibsak. CBunen. CoenHeHus: XpoMa. TOKCUUYHOCTh OPraHUYECKUX
pactBopuTtenei. [IpaBuna xpanenus siioB B ObITY. Mepbl IIepBOii MOMOIIH MPU OTPABJICHUU.

XuMusa ¥ MeaulHa. buoreHHble 3nmeMeHTHl M MX coequHeHus OOmuii 0030p OMOIOTHYECKON POoiu
3JIEMEHTOB-OpraHoreHoB Yriepoa. Bomopon. Kucnopon. Azot. Cepa. ®ocdop. buonorudeckas poib
HEKOTOPBIX HEMETAILIOB, HE OTHOCAIMXCS K opraHorenam dtop. Xmop. Bpom. Moa. Kpemuuii. Cenen.
buonornyeckn BaXKHbIE HEOPraHUYECKHE COeAWHEHHMs HemeTtawuioB. Kucmopon. Oson. Bopga.
Munepansusle  Boapl. llepokcua Bomopona. depMeHTaTHBHBIE CpPEACTBA 3alUTHl  OpraHHU3Ma.
CepoBoyopon. Ammuak. Ilukn MoueBuHOOOpa3oBaHus. MoHookcua aszora. HuTpaTbl, HUTPHUTHI.
VYraexucnslii ra3. Monookcup yrieposaa. bydepnsie cucremsl opranusma. ['mapokap6onatnas OydepHas
cucrema. Pocdarnas OydepHast cucrema. Mexanuzm OydepHOro nedcTBus cucTeMbl. B3anMocBs3b
KPYroBOpPOTOB OHOTE€HHBIX 3J€MEHTOB. buoHeopranuyeckas Xumus U MeauuuHa Heopranuueckyro
OMOXMMUIO MOKHO PAacCMaTPHUBATh KaK MPHUIJIOKEHNUE MPUHLIUIIOB KOOPIUHALIMOHHOM XUMHUHM METaJIOB K
OuosornyeckuM npobaemam. MeTtasisl B opraHu3Me yesioBeka buonornyeckas posb «METauIOB KU3HW»
OOmuit  o030p ponu s-merauioB. Harpwit. Kanmit. Marnuit. Kanprimii.  JlanHble  MeTanibl
paccMaTpuBarOTCs COTJIACHO IJIaHa:

1. Conepxanue B 3eMHOU Kope. BaxkHelne npupoiHble COEAUHEHUS.




2. Conep:xanue U GOpMBI CYIIECTBOBAHMS B JKUBBIX Opranusmax. buonorndeckas ponb. 3. [Ipumenenue
MeTaJula U €r0 COCIUHEHNN B MEIULIMHE.

4. TOKCHYHOCTh MeTajljla M €ro COSTUHCHHIA. )

Oo6muit 0630p ponu d-meramos. XKeneso. Mapranen. Ko6ansr. Mens. [luak. MonubaeH.

JlaHHbBIE METAJIJIBI PACCMATPUBAIOTCS COTJIACHO IJIaHA:

1 Coneprxanue B 3eMHOM Kope.

2. BaxkHeliiye npupoaHbIE COSAUHEHMUS.

3. Conepxanue u GopMbI CYIIIECTBOBAHUS B )KUBBIX Opranu3max. buosoruueckas posb.

4. [IpumeHeHne MeTaljla U €ro COeIMHEHUI B METULIMHE.

Ou3nonornyecKkass M MaTOJIOTHYECKasi POJb HEKOTOPBIX AJIEMEHTOB B OpraHM3Me. S-OJeMeHTHI. d-
OnemenTsl. KomIuiekcHble (KOOpAMHALIMOHHBIE) COEIMHEHUS pPa3IMYHBIX AJIEMEHTOB B OpraHU3MeE.
OneMeHTHl, 00JI€3HU, JIeKapcTBa. BUOIOTHYeCKN aKTUBHBIE MOJICKYJIBI.

Bona. AmuHokucnotel. AckopOuHoBas kucinota. OpToMmonexkyispHas MeauluHa. buonornuecku
aKTUBHbIE OJIMUroMepbl buosormyeckas poiab HEKOTOPBIX METAJIOB, HE OTHOCSIIUXCS K «MeTajjiam
xu3HUY. Amomunanii. Cepedpo. bapuii. Pryts. Cunerr.

[lpaktuka.  Temamuueckas 6ukmopuna « Xumus u MeOUYUHA».

dusnyeckasi XuMuUs U MEIULIMHA.
®u3noJor — 310 PU3NKOXUMHUK, UMEIOIINHI JETI0 ¢ BJICHUSAMU kuBoro opranusma. .M. CeueHnon
JKuBble OpraHn3Mbl MOT'YT CYIIECTBOBATH JIUILb Oaroapsi X 3aMedaTeabHONH CIOCOOHOCTH
KMHETUYECKH KOHTPOJIUPOBATH XUMHUYECKUE PEAKIIMM U TEM CAMbIM TOJABJISATh CTPEMIICHUE K
JOCTH>KEHHMIO TEPMOIMHAMUUYECKNX paBHOBecHil. 1.B. bepe3nn Xumudeckas TEpMOIMHAMMKA U )KUBBIE
opranu3msl TepMoAMHAMHKA U OPTaHU3MBI. Xumuueckasi 1 OMOXMMHUYECKast KHHETHKA U KaTaju3.
depMeHThI — OMOJIOTMYECKUE KaTalnu3aTopbl. 3HaYEHHE PaCTBOPOB ISl OMOJIOTUU U METUIIMHBIL.
Kucnotno-menouHoe paBHoBecue U OydepHbIe CUCTEMbI OpraHu3Ma. AMUHOKUCIIOTHBIE Oy(epHbIe
cucteMbl. benkoBbie OydepHble cucTeMbl. MI3MeHeHrne KUCIOTHO-I1IETIOYHOTO PaBHOBECHSI IPU
pa3NUYHbIX 3200JICBaHUSAX.

MeauuMHCKHE MATEPUAJIbI

Heoprannueckue MenuuMHCKHE MaTepuaibl. MeTamabl. YTriepoaHble Martepuaibl. MexaHu3Mbl
B3aUMOJICHCTBUSL MEAULMHCKUX MAaTepuajoB ¢ OHOJIOTUYECKUMHU cucTeMaMu. B3aumoneicTBus:
MaTtepuai — KpoBb, MaTepHall — TKaHb, MaTepHall — KJIETKa, MaTepuas — OMOTIOJIUMEpHI.

HckyccTBeHHbIE OpraHbl. AMNMaparbl «UMCKYCCTBEHHOE CEpIIe-JIETKOE», «UCKYCCTBEHHAsl MOYKa.
HckyccTBeHHOE cep/ilie YeTIOBeKa C aBTOHOMHBIM HCTOYHUKOM MTUTAHHUSL.

Bonpocs! k cemuHapaM: 1. Fo: HCTOpHs OTKPBITHS, CTPOSHHUE, PU3NUECKHe U XMMHYECKHE CBOMCTBA,
MIPUMEHEHHUE.
2. bopnas xucnoTa, OOpHBIN CIUPT, AaHTUCENITUYECKAs] AKTUBHOCTb.
3.@usnosiornyeckuit pactop. Jlsnuc. Hamarslpabii civpr.
4. OypanuiaH. AKTHBUPOBAHHBIN yroJib. [ 'opunyHUKH, TUIacThIpy. VX mpuMeHeHne, CBOMCTBA, CITIOCOObI
XpaHEHUS.
5. AcniupuHn. [Ipumenenue, papMakoIOruuecKoe IeHCTBUE HA OPTraHU3M.
6. AHTHONOTHKH, KiTaccudukanus. J(ucoakTpros.
7.ApoMaThyecKue Macliia U X JeUCTBUE Ha OPTaHu3M. ApoMaTepanus.
8. AcniupuH, pU3NYECKUE CBOWCTBA, HCTOPHUSI MTOTyUEHHUS.
9. AHTHOUOTHKH, UCTOPHS OTKPBITHSL.
10. Knaccuduxanus s0BUTHIX BELIECTB.
11. Yrapsslii ra3: npu3zHaku otpasieHus. Oka3zaHue epBoi MOMOLIY.
12. Prytb. Tokcuunocts mapoB pryrh. ConM pTyTH: KalOMellb, CyJeMa, IPUMEHEHHUE B MEIUIIMHE.
Mpeiubsik. CBunen. CoequHeHus XpoMa.
[Ipaktuka 1. MccnenoBanue neKkapCTBEHHBIX MPENapaToB.
2. JlenoBas urpa «Cmacure OonbHOTO». [lenoBas urpa cOmpoBOXKAaeTCs MPOBEICHHEM KauyeCTBEHHOTO
aHallM3a pacTBOpa KOHKPETHOTO BEIIEeCTBa XMMUYECKHMMH MeTonamu. (BemiectBa: Tnocynbdar HaTpus,
HOBOKaWH, JTaKTaT Kaiblus, D-Tmoko03a, MEeIHBIN Kymopoc, OpoMu1 Kajus, Cyabhar Maraus).
3. HccnenoBaHne TOKCMYHOCTH OBITOBBIX BemiecTB. OcToposkHO, muiieBble nobaBku! Mx neiictBue Ha
OpraHu3M.
4. Pemenue 3aaa4 1o oOIIeil XUMUU C MEUKO-OMOIOTHUECKON HAPaBIEHHOCTBIO.
5. Konkypc (KonmuecTBEHHBIH) yucia pemeHHbIx 3aaad. CocTaBieHne COOPHUKOB 3a7ay y4alIuXcs IO
Teme (¢ pemeHussMu). CocTaBiaeHNE TBOPUECKUX PACUETHBIX 3aay M0 Pa3IM4YHbIM TEMAM.



Tema 13. BoinosiHeHue MPoeKTOB (7 4acoB)

Teopus (24): ITonsitue npoekra. Turel MIPOEKTOB, OCHOBHBIE 3Tallbl BHINOJIHEHUS NpoekTa. Kpurepuun
OLICHMBAHMSI BBINIOJIHEHUSI W 3alIUThl MPOeKTOB. Co3/1aHue IMPOEKTa OCYIIECTBISAETCS O CIIEAYIOLIUM
stamam: — Onpenenenue npobiaemsl; — AkTyanu3amnus TeM; — Beioop o0bekra n3ydenus; — [locranoBka
nend wu 3amad; — llombop wmarepuana; — BeiOop wmeromoB wuccnemoBanus; — llpoBenenue
SKCIIEPUMEHTANBbHOM paboTsl; — Odopmienne paboTsl; — 3aluTa MpoeKTa, MPeICTaBICHHE PE3YIbTaTOB.

IIpakTuka(S4): BbpInogHeHHE NPOEKTOB C HUCIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJOIMH. 3ammura
IIPOEKTOB.

INJIAHUPYEMBIE PE3YJIbTATbBI
Jluunocmmuuwle pezynomamol:
e cpopMUPOBAHHOCTH MOTHBALUU K  00y4eHuto u LEeJICHANPABJICHHON
MM03HABATEILHOM IEITCIILHOCTH,
® TOTOBHOCTb M CIIOCOOHOCTH K CaMO0OOpPa30BaHUIO;

®  CIIOCOOHOCTH K CaMOCTOSITEILHOM, HCCIEI0BATEIbLCKOM, nH(OPMAITMOHHO-
MMO03HABATECILHOM, aHAIMTUYECKOM IeITEIILHOCTH;
e c(HOopMUPOBAHHOCTH HaBBIKOB COTpYJIHHUYECTBA CO  CBEpPCTHUKaMHU

" B3POCJIbIMH.

Memanpeomemmnuwie pe3yivmamaoi:
e c(hOopMHUPOBAHHOCTH MPEICTABICHUN O B3aMMOCBSI3U U B3aUMOJICHCTBUN €CTECTBECHHBIX HAYK;
e Cc(hHOpMHUPOBAHHOCTh YMEHHH CaMOCTOSITEIbHO ONPEACTsATh IIeId WU COCTaBJIATHh IUIAHBI
NESITETFHOCTH; CAMOCTOSITEIIbHO OCYIIECTBIISITh U KOPPEKTUPOBATH ACSITEIHHOCTD;

e BIAJCHUE HABBIKAMHM TOJyYeHUS HEOO0X0oauMoi WHGOpMAINU, YMEHHE KPUTUYECKH €€
OIICHUBATh U 00pabaThIBaTh, YCHEIIHAS OPUEHTAIMS B PA3IMYHBIX HCTOUHHUKAX UH(POPMAIUY;
YMEHHE UCIIOJIb30BaTh CPEACTBA HHOOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIXTEXHOJIOTUH;
yMEHHE aHAJIM3HPOBATh, OIICHUBATb, IPOBEPSTH Ha  JIOCTOBEPHOCTh
1o000IIaTh HAYYHYIO HH(DOPMAIIHIO;

BJIaJICHUE HaBBIKAMM IO3HABATEJILHOM peduieKcuU M MPEe3eHTAlUU Pe3yabTaTOB COOCTBEHHBIX
HUCCIIEJOBAHUM.

Ilpeomemmnoie pe3ynbmamel: TIOCIE 3aBEPIICHUS 00YUYCHHS 10 TIporpamMme 00ydJarommecs OyayT 3HATh:
— cocTaB, CBOWMCTBa, 00JIaCTH NMPUMEHEHHS HauOoJee pacHpoOCTPaHEHHBIX BEINECTB M MaTepUAIOB H
YMETbh MPUMEHSATH MX 10 HA3HAYCHHIO, COOJII0/Ias TIpaBHiIa 0€30IMaCHOTO OOPAICHHS C HUMU;

— POJIb XUMHUYECKUX IEMEHTOB U UX COCTUHCHHH B KU3HEACITCILHOCTH OpraHU3Ma;

— BOKHEHIIIME XMMHYCCKHE MTPEBPAIICHHMS], JISKAIIME B OCHOBE METa00IM3Ma;

— HEKOTOPbIC HEOPraHMYECKHUE U OPraHUYCCKUE BEIIECTBA, IPUMEHIEMbIC B METUIIUHE.

[Tocne 3aBepiieHust 00yueHUs 10 porpaMMe o0ydarorecs OyayT yMeTh:

— COCTaBJISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX DJIEMEHTOB B IMPUPOJIE, 000CHOBBIBATH POJIh
Ka)KJIOTO B COXPaHCHHH MIPUPOJIHOTO PABHOBECHS, AHAJIU3UPOBATh MPUYHMHBI U TIOCJICICTBUS €r0
HapYIICHHS,

— IPOBOJIUTh XUMUYECKHIA SKCTICPUMEHT 110 00OHAPYKCHHUIO KATHOHOB ¥ aHUOHOB B PacTBOPaX;
—co0mo1aTh MpaBuiia 6€30MacHOCTH IpU 0OpalleHnH ¢ IEKapCTBEHHBIMU BEIIECTBAMH U CPEICTBAMU
OBITOBOI XMMUH,

—COCTAaBJISITh OTYET O MPOJICIIAHHOM IKCIIEPUMEHTE;

—MIPUMEHSTH BEIIECTBA M0 Ha3HAUCHUIO;

—pemiaTth 3a/1a4y pa3IU4IHOM CTETEeHHU CII0)KHOCTH: KaK THUIOBbBIE, TaK M KOMILJICKCHBIE; —“pa3BUBATh
COOCTBEHHYIO HHUIIMATUBY U MMO3HABATEIbHYIO aKTUBHOCTb IPU PEIICHUH PA3IMYHBIX BOMIPOCOB U
Mpo0IeM B XUMHUH.

PA3JIEJ 2. OPTAHU3AIIMOHHO - IHIEJATOI'MYECKHUE YCJIIOBHUA PEAJIM3AIIUU
IMPOI'PAMMBI

KAJEHJAPHBIY YYEBHBINA I'PA®UK



Ne

i OCHOBHBIE XapaKTEPUCTUKU 00pa30BaTEIHLHOIO IIpoIiecca

1. | KonmnyectBo yueOHBIX Hellelb 34

2. B NICPBOM TIOJIYT'OJTHH 16

3. BO BTOPOM IOJIYTOAUH 18

4. | Havano yueGHoro roja (mmanupyemas Jata Hadaua 3aHATUI) 06.09.2023
Oxonuanue y4yeOHOTO rona (MJIaHMpyemas Jara OKOHYAHHS

5. ey (mrasnpy 28.05.2024
3aHSITHI)

6. | KonmgecTBo y4eOHBIX 9acOB Ha OJJHOTO yUYAIIETOCs B HEJICITIO 4

7. | KommaecTBO y4eOHBIX YaCOB Ha OJHOTO YYaIIEerocs B TOJI 144

8. | ®opma opranuzamu 00pa30BaTEIHFHOTO MpoIecca OYHO

YCJIOBUSA PEAJIM3ALIUU ITPOTI'PAMMBbI

Mam €puUaibHO-mexnuuecKoe obecneuenue npozpammasl

OpraHuzalvoOHHBIE  YCJIOBMS,  NO3BOJIAIOIIME  pealu30BaThb  COAEpKAHME  JOTMOJHUTEIbHON
o0pa3oBaTesIbHOM MporpaMMbl «XHUMHSI B JKU3HU UYEJIOBEKa» MPEINOJaraloT HaJIW4YUe: - MOMEUICHMUS,
YKOMIUIEKTOBAHHOTO CTAaHJApPTHBIM Y4eOHBIM 00OpyJOBaHHMEM U MeOenblo (JocKa, MapThl, CTYJbS,
mkadpl, dMeKTpoodecreueHne, BBITSHKHON mKad, pakoBWHA C XOJIOJHOW BOJOIPOBOJHON BOJOW). -
HEOOXOIUMBIX [UIsl SKCIEPUMEHTOB OOOpPYIOBaHUS W PEAKTHUBOB. - MYJIbTUMEAMMHOIO 000PYAOBAHUS
(kommbIOTEP, HOYTOYK, MPOEKTOpP, (IIALIKAPTHI, 3KpaH, CPEJICTBA TEIEKOMMYHUKALUU (JIOKaJIbHbIE
IIKOJIbHBIE CETH, BBIXOJ B HMHTEpHET). JlunakTudeckoe oOecrieyeHue MpearnosiaraeT Hajudhe TEKCTOB
Pa3sHOYPOBHEBBIX 3aJaHUM, TEMAaTUYECKUX TECTOB IO KaXIOMY pasfely TeMbl, MHCTPYKUMN AJIs
BBITMIOJIHEHUST MIPAKTUYECKUX pPabOT, Tabuuipl Xumuueckux sieMeHToB JI.M. MenneneeBa, TaOmauiibl
pPacTBOPUMOCTH OCHOBAHHI, KUCIIOT, COJICH.

Y4eOHO-MeTOANYECKOE O0ecneYeHne MPOrpaMmmMbl

MCTOI[I/IKa O6y‘IeHI/IH 10 mporpamMme «XHUMHS B JKH3HH YEJIOBEKa» COCTOUT M3 COUCTAHMS JICKIITMOHHOI'O
H3JI0KCHUA TCOPETUUCCKOTO MaT€puajla € HaArlIIHBIM II0Ka3oM MJIIIOCTPUPYIOIICTO MaTr€puajllia M
IIPpUEMOB PCHICHUA INPAKTHYCCKHUX 3aJady. O6yqa10mnec;1 3aKpCIUIAOT IIOJIYYCHHBIC 3HAHHA ITIYyTEM
CaMOCTOATCIIBHOI'O BBIINIOJTHCHHUSA IPAaKTHYCCKHUX pa60T. Z[.]'IH Pa3sBUTHA TBOPYECKOI'0 XHMHYECKOI'O
MBIIIJICHUS W HAaBBIKOB aHAJMTHYECKOH ACATCIIBHOCTH II€AJaror IpoOBOAWT CEMHHAPBLI, 3aHATHA 110
Ipe3C€HTAal TBOPUYCCKUX U MPAKTHYCCKUX pa60T, MO3I'OBBIC HITYPMbI, HHTCIIJICKTYAJIbHBIC UT'PBIL.

Hngpopmayuonnoe obecneuenue
CIPaBOYHHKH, YUeOHbBIC TJIaKaThl, JOMOJHUTENbHAS JIUTEpaTypa M0 XUMUH, Pa3AaTOUYHbIN MaTepuall,
moA00pKa KOMITBIOTEPHBIX MPE3EHTALUI U BUIEOMATEPHAIIOB

Kaoposoe obecneuenue
1.Yuumenwv ouonocuu Henomnawux Ceéemnana Heanoena. B1988 rony 3akonumnna KpacHosipckuit
rOCYJapCTBEHHbIN MEIarornyeckuii yHUBEPCUTET MO CIEUATbHOCTH YYUTENb OMOJIOTHH M XUMUH,
MIPUCBOCHA KBATM(PHUKALMS YIUTEIb XUMUU U OMOJIOTHH
2. Cmaorc 33200a. Kamezopus evicuian
3. Ileoazoz /IO

OOPMBI ATTECTAIIMU 1 ONIEHOYHBIE MATEPHUAJIBI

(I)OprI NPoOBEIACHUA aTTeCTAllMU: OIIPOC, TECTUPOBAHHUE, AHKETHUPOBAHUEC, KOHTPOJIBHOEC
3aJaHuC, ICAArorndcCKoe Ha6HIOI[CHI/Ie.



Jlnist OTCNeXMBAaHUS PE3yIbTaTUBHOCTH 00pa30BaTENIbHOrO Ipoliecca Mo MporpaMme «XUMHS B KU3HH
YeJI0BEKa» MCIIOJIb3YIOTCS CIEAYIOIIME BBl KOHTPOJISL: - IPEIBAPUTENbHBIM KOHTPOJb (IIpOBEpKa
3HAHMW Yy4YalllMXCsl Ha HayaJlbHOM 3Talle OCBOEHMS IIPOrpPaMMbl) — BXOJHOE TECTHUPOBAHHE; - TEKYIIMM
KOHTpPOJb (B TEYEHHE BCETO CPOKA peau3allud MPOrPaMMBbl); - UTOTOBBIM KOHTPOJIb (3aKJIIOUUTENIbHAS
IIpOBEpKa 3HAHUM, YMEHUI, HABBIKOB 10 UTOraM peanuzauuu [Iporpammer).

@opMBI aTTECTAIMU: - CAMOCTOSITENIbHAs paboTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTYETHI;

- ydacTue B TBOPUYECKMX KOHKYpCax U MPEAMETHOMN OJIMMIIMAJIE TI0 XUMUH;
- IPE3EHTalLMs U 3allUTa IPOEKTA.

Texymuit koHTposb: DopMaMu KOHTPOJIS YCBOEHUS! y4€OHOTO MaTepHalia IporpaMMBl SIBJISFOTCS. OTUETHI
[0 MPaKTUYECKUM padoTaM, TBOpUecKHe pabOThl, BHICTYIUIEHUSI HA CEMHUHApax, CO3JaHHE MPEe3eHTAlUN
nmo teme U T. A. OOyuaroluecsi BBINOJHAIOT 3aJaHHUsl B WHAMBUAYaJbHOM TEMIIE, COTpyIHHUYAs C
IearoroM. BeINOIHEHNE IPOEKTOB CO3JAET CUTYALMIO, ITO3BOJISAIONIYIO PEaJu30BaTh TBOPUYECKNAE CUIIBL,
obOecneuuTh BBIPAOOTKY JUYHOCTHOTO 3HAHMS, COOCTBEHHOIO MHEHHS, CBOETO CTHJIS JESTEIbHOCTH.
Bxurouenue oOywaromuxcs B pealibHYI0 TBOPUECKYIO JEATENbHOCTh, IMPHUBIIEKAIONIYI0 HOBH3HOM U
HEOOBIYHOCTBIO ~ SIBJISIETCS CTHUMYJIOM  pa3BUTUs IIO3HABaTelIbHOrO HHTepeca. OIHOBpEMEHHO
pa3BHUBAIOTCS CIOCOOHOCTH BBISABIATH MPOOJIEMbI W paspeliarh BO3HHUKarouiue mnpotuBopeuns. [lo
OKOHYAHUM KAXKJIOM TEMbl IMPOBOAUTCS HTOTOBOE 3aHATHE B BHUAE TEMAaTHUYECKOIO TECTUPOBAHMS.
Hroroas aTrectanus npeaycMaTpUBaET BBIIOJHEHUE HHIMBUIYAIBHOTO MPOEKTA.

CucreMa OTC/IeKUBAHUS U OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUs JeTel JTaHHOH nmporpaMmMme.
[Ipouecc oOydyeHus npeaycMaTprBaeT CiIeIyIOINe BUAbI KOHTPOJIS:

Bpemsi npoBenenust \ esab npoBenenust \ DopMbl KOHTPOJISI
BxoaH0il KOHTPOJIb
B naugane yue6HOTO TO12 Onpenenenue ypoBHsS pa3Butus | Tect
JeTe, ux TBOPUYECKUX
criocoOHOCTEH
Texkynuii KOHTPOJIb
B teuenue Bcero yueOHoro | OmpezeneHue CTENEHU YCBOCHHS | MpaKTUYECKas pabora;
roaa 00yJaronuMucs yuyeOHOTO | co0ecejoBaHUe; BHUKTOPHHA,
MaTepuaa. Onpenenenue | 3a4eT Mo 3agadyaM

TOTOBHOCTH JICT€H K BOCIIPHUSITHIO
HOBOTO Marepuaia. [loBblmieHue
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTH  JIETed B
obyuenuu. Ilogbop nHauboiee
3¢ (hEeKTUBHBIX METOJIOB U CPEJICTB

00y4eHusl.
HTOroBbiii KOHTPOJIb
B konme yuebGHoro roma mo | OmpeneneHue WU3MEHEHUs YPOBHs | 3amiura IIPOEKTHO-
OKOHYAaHUU OOy4YeHHs] 1O | pa3BUTHUS JI€Teil, UX TBOPYECKHX | UCCIEIOBATEIHCKON pabOTHI
porpamme criocoOHOCTEH. Onpenenenue
pe3yJIbTaToOB 0o0ydeHusl.

OpueHTUpOBaHUE YyYalIUXCAd Ha
JanpHeimee (B TOM — YHCIIE

CaMOCTOSITENILHOE) oOyueHue.
[Mony4yenune CBEJICHUI ISt
COBEpILICHCTBOBAHUS
0011e00pa3oBaTeIbLHOM

POrPaMMbI 1 METOJIOB OOyUYCHHUSI.




METOAUYECKHUE MATEPHAJIBI

OCOOEeHHOCTBIO OpraHnU3alU 00PA30BATEIBLHOTO TPOIIECca SIBISAETCS OYHOE 00yUeHHE.
OcHoBHBIMU opMamu PaOOTHI HA 3aHITHU SIBISIFOTCS KOJUICKTHBHBIC OOCYKIIEHUS, TUCKYCCHU,

9KCKYPCHUH, IPAaKTHUECKUE palbOThl, HCCIIEA0BaHKE, HAOII0ICHNE, paboTa ¢ HaydHOH JIUTEepaTypoi.

OcHOBHBIC METO/IBI OPTaHHU3AIUHN YI€OHO-BOCIIUTATEIILHOTO TpOIlecca:

CrnoBecHbIN METOJT - pacckas, 6ecena, 00CyKIeHUE;

MeTo1 HarJIHOCTH - HATJISIHBIE TTOCOOusI, (HOTO- U BUACOMATEPUAIIBI.

[TpakTudeckuii MeTo — HAOIIOACHHUE, TPAKTHICCKHUE PAOOTHI, SKCKYPCUHH.
OOBICHUTENHHO-WILTIOCTPATUBHBIHN - COO0IIIEHHE TOTOBOM MH(MOpMAaIUy.

YacTUYHO-TTOUCKOBBIA METO/T - BBITIOJIHEHUE MPAKTUICCKUX Pa0oT.

B mpomecce oOydeHHS MNpeayCMAaTPUBAIOTCS TEOPSTHUSCKAE W TPAKTHUYSCKUE 3aHSITHS.

Teopernueckas yacTb OOBIYHO 3aHMUMAET He Oojiee 45 MUHYT OT 3aHATHS M YAaCTO MUJET MapajlielbHO C
BBITIOJTHEHUEM TIPAKTUYECKOTO 3a/IaHHSI.

Cmpykmypa 3AHAMUL COCHMOUM U3 HECKOJIbKUX IMANO08:

1. Opranuzanus Havyana 3aHATUS (aKTyanu3alus 3HaHUH)

2. TlocTaHoBKa 11€7H U 3a/1a4 3aHATUS (MOTUBALUA)

3. TeopeTnueckas yacTb (03HAaKOMJIEHHE C HOBBIM MaTE€pPHAJIOM)

4. IlpakTrdeckas 4acTh (IEPBUYHOE 3aKPETIIICHIUE HABBIKOB)

5. IlpoBepka nMepBUYHOTO YCBOEHUS 3HAHU I

6. Pednekcus

7. PexomeHganuu Aji caMOCTOSITEIbHOM pabOTHI.

Ha 3apsarusax MPUMCEHATIOTCA JUIAKTHYCCKUEC MaTCpUaJlbl:

® JUAAKTHYCCKHC mocoous (KapTO‘{KI/I, pa3z[aT0qun71 MaTtcpurajl, BOIIPOChI I YCTHOI'O U
IMAUCBbMCHHOTI'O OIIpOCa, IMMPAKTUYCCKUC 3a,I[aHI/I$I);

® BHJACO3AIlMCH, BUACO YPOKU,

® [IPC3CHTALUU.
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