MyHHuunansHoe 6ro/keTHoOe 061meo6pa3oBaTeibHOe YUpeKIeHHe
«Cpenuss obmeobpasosarensHas mkosia Ne21»

{ Tlpukasz NeZ Zot

o/, 25.2022r.

«CornacoBaHoy» «YTBepKaaIO»
3am aypegropa o BP/ -~ | Tupexrop MBOY «COILI
27 —Bosae YM. |Ne2D» L
& o2022r. ‘ e Banmaes A.C.

JOITIOJIHUTEJIbHAA OBILIEOBPA3OBATEJIBHA A
OBLIEPA3BUBAIOIIAA ITPOI'PAMMA
€CTECTBEHHOHAY4YHOMN HAIPABICHHOCTH

"XUMHA B )KM3HHU YEJIOBEKA

(6a30BBIi YpOBCHB)

Cpok peanuzar mporpamMmsl : 1 roj
Bo3zpacTt o6yuaroruxcs : 17-18 net
OO011ee KOJIMYECTBO YacoB: 32

Onucta, 2022

ABTOp-COCTaBUTEIIb

MPOrpaMMBbl:

Kupcanosa Bukropuss MakcumoBHa
YUUTENIb XUMUHU



BHYyTpeHHss 3KcepTH3a npose,ueHa ITlporpamma pexoMeHI0BaHa K PACCMOTPEHMUIO Ha
Me1aroruyeckoM (MeTo BeTe yqpem\,t:eﬂnﬁ

3aM. AupeKTopa BP BOBaeB YM: " - _\

\«B»_ 05 2022r.

4




1. HosicuuTeILHAA 3aIIUCKA

1.1. AkTyanbHOCTH M 0COOEHHOCTH IIPOrPAMMBI

Cucrema obuiero o0pa3oBaHus HE BCET/1a MOXKET 00eCIIeYUTh 00YYarOIUXCsl TAKIM YPOBHEM
o0pa3oBaHusA, KOTOPBIA OyAET JOCTATOUEH IS peal3alii UX CIOCOOHOCTEH B BRIOpaHHOI cdepe
nesitensHOCTU. [Iporpamma «Xumus B )KU3HU denoBeka » (nanee - [Iporpamma) HanpapieHa Ha
pasBuTHE U (popMUpOBaHKE y 00YJAIONIUXCS IETOCTHOTO MPEICTABICHUS 00 OKPYKAIOLTIX
BCIICCTBAX HA OCHOBEC MOJYUCHHBIX XUMHUYCCKHUX 3HaHui. B X0J¢€ peajin3anun HpOFpaMMI)I,
00y4aronrecs: COBEpUICHCTBYIOT CBOM YMEHHS U HABBIKU B PEIICHHH NPAKTUYECKHX 3324, YTO
CIOCOOCTBYET Pa3BUTHIO y HUX JIOTHYECKOTO U SKOJIOTMYECKOT0 MbIIeHus. Ha mpumepe xumuw,
yJaIiyecs MoTyJaroT MPEeICTaBICHUS O METOIaX O3HAHMUS, XapaKTEPHBIX ISl €CTECTBEHHBIX HAYK
(9KCTIEpUMEHTATBHOM U TEOPETHYECKOM)

[Ipenycmotpennas [IporpamMmoii peanusanust MEXIPEIMETHBIX CBSA3EH TTO3BOIUT 00y aIOIIHMCS
OCYIIECTBUTh UHTETPALIUIO HMEIOIIUXCS MIPEICTABICHUN B IIEJIOCTHYIO KAPTUHY MHpa, a
MPAaKTUYECKHUE 3aHATHS U MIPOEKTHAS JIEITEIbHOCTh COBEPIICHCTBOBATh YMEHHUSI U HABBIKH,
HEOOX0IUMBbIE [T MPOBEICHHUS UCCIIEA0BaHUs, CONIOCTAaBICHHS (DAKTOB, aHATN3a TTOTYYSHHBIX
pe3yabTaToB, pabOTHI C MPUOOPAMHU M PEaKTHBAMHU.

Brnanenue 3HaHUSAMHU O XUMUYECKUX BEIIECTBAX MOTYT 00€CIEUUTh IPaMOTHOE OTHOIICHUE K
MIPUPOJIE M K COOCTBEHHOMY 3/I0POBBIO O€3 HaHeceHus yiiepOa. [loaTomy 3HaHHE BO3MOKHBIX
HOCHGI[CTBHﬁ BO3,[[CI>'ICTBH$I Pa3INIHOro poga XUMHUICCKHUX COC,Z[I/IHGHI/Iﬁ Ha OpraHu3M 4€JIOBCKa
CTaHOBHUTCA HCO6XOI[I/IMBIM HE TOJIBKO JIA Bpaqei/'l, HO 1 JJIA KaXXJO0I'0 4€JIOBCKA.

3HaHM, TOTy4aeMble B IIKOJIE TI0 XUMUHU, BO3MOKHO 1 HEOOXOAMMO IpaMOTHO IPUMEHSTH U B
MOBCEeTHEBHOH KU3HU. [103HaBasi OCHOBOMOJIATAIOIINE 3aKOHBI XMMUH, 00YJaroIIHecs 3SHaKOMSTCS C
COCTaBOM M CBOWCTBAMHM PA3TUYHBIX XUMHUYECKHX BEIIECTB, KaK €CTECTBEHHBIM 00pa3oM
MIPUCYTCTBYIOIINE B YEIIOBEUYECKOM OpPraHU3Me, TaK M MPU HE3aBHCHMOM BHEIIHEM BO3JICHCTBUH.
IIxonpHUKHT Y3HAKT, KaK UMEHHO 3TU BCUICCTBA BIIUAKOT HA IMPOLECCHI J KU3HCACATCIbHOCTHU
OpraHu3Ma U Ha camy JKHU3Hb YEeJIOBEKa - YTO MOJIE3HO U B KAKUX KOJMUYECTBAX, & YTO MOXKET
OKa3bIBaTh OTPUIATEIBHOE BIIHSHHUE.

DKOIOrHYeCcKUe 3aJa4r: aHAIN3 U3MEHEHUH B OKPY)KAIOIeH cpelie M OpraHU3aIus CBOETO BIHMSHUS
Ha CUTYyaluio, GOpMHpPOBaHUE OEPEKHOTO OTHOIICHHS K IPUPOJE.

duznveckue 3a1aun: n3ydeHne GU3NIECKuX CBOMCTB BEIIECTB, (PHU3NUECKHE METO/IbI aHATH3a
BEIIIECTBA.

Hcropuyeckue 3a1a4u: UCTOPUIECKUE CBEJICHHS O BIMSIHUM XUMHHU Ha KU3Hb YEIIOBEKa.
buonornaeckue 3a1a4n: H3y9eHHE XUMUIECKOTO COCTaBa 00BbEKTOB KHUBOW TIPHPOIBI.

Conepxanue [IporpaMmmbl 3HAKOMHT OOYUYAIOIIMXCS ¢ XapaKTEPUCTHKON BEIIECTB, OKPYKAIOIIMX HAC
B OBITY: BOJIa, IIOBapEHHAsI COJIb, MMUIIIEBasi COJA, C BEHIECTBAMH, U3 KOTOPBIX CENIaHbI MTOCY/a,
CIIMYKH, KapaHJamy, Oymara, CTpOMTEIbHbIE MaTepHasIbl, aBBTOMOOMIbHASL TEXHUKA, JICKAapCTBa U T.I1.
Takue Tembr kak: «Bomay, «[loBapennas conby, «Crmukny, «bymara» 1aioT BO3MOXHOCTb
aKTyaJIM3alliK YKOJIOTUYECKUX 3HaHUH oOyyaromuxcs. [IpakTudeckue 3aHATHA CIOCOOCTBYIOT
(OpPMHPOBAHUIO CTICIIMATBHBIX YMEHUH U HABBIKOB Pa0OTHI C BEIIECTBAMU M 000PYJOBAaHUEM.
[IpoexTHBIE pabOTHI, TEMAaTHKA KOTOPBIX MpUBOANTCS B [IporpaMme, mo3BoisT chopMupoBarts y
00y4JaIOIINXCsl YMEHHE CAMOCTOSTEIBHO MPHOOPETAaTh U MPUMEHATH 3HAHHS, A TAK)KE Pa3BUBAIOT UX
TBOPYECKHUE CIIOCOOHOCTH.

1.2. lleparornyeckas unejiecooopasnocts [Iporpammel

[lenarornueckas nenecoodpa3HocTs [IporpaMMel 3aKkimrodaeTcst B TOM, 4TO B IpoIiecce 00ydeHHs
CO3/IaI0TCSI YCIOBHS K (POPMUPOBAHUIO y 00YJAIOMINXCS IETTOCTHON KapTHHBI MUPa, BOCITUTAHHIO
JIIOI[eﬁ TBOPYCCKUX U KOHCTPYKTHUBHO MBICIIAIIHNX, TOTOBLIX K PECIICHUIO HECTAHAAPTHBIX
KU3HEHHBIX 3a1a4. Ha 3ansatusax no [Iporpamme ¢popmupyroTcss yMeHus 6€301acHOT0 0OpaleHus ¢
BeIl[eC-TBAMH, HCIIOJIb3yeMbIMHU B ITOBCEIHEBHOM )KU3HU, 3aKJIaJbIBAIOTCSI HOPMBI 3J10pOBOT0 00pa3a
KHU3HH. 3HAKOMCTBO O0YYaIOIIUXCS C XMMUYECKHMU BEIIECTBAMH, U3 KOTOPBIX COCTOUT
OKPYXKArOIUH MUP, TIO3BOJISIET PACKPHITh BAYKHEWIITHE B3aUMOCBSI3H YEJIOBEKA M BELIECTB B CpeJie
€ro oOuTaHusI.

1.3. OrinunrenbHbie 0ocod0enHocTu IIporpammel.

HporpaMMa HUMCCT MPUKITAAHYIO HAITPABJICHHOCTD U CIIYXXUT U1 YAOBJICTBOPCHUSA
MH/IMBUYaJIbHOTO HHTEpEca 00YJaIOIIMXCsl K M3YYEeHHIO U IPUMEHEHHUIO 3HAaHUH 10 XUMHH B



noBceiHeBHOM ku3HU. B IIporpamme craBuTcs 3amaya He0OX0IMMOCTH 00ECIIEYNTh XUMHUYECK YIO
IPaMOTHOCTb B HANpaBJICHUH COXPAHEHHUS 3[J0POBbs, KAK 3aJI0Ta YCIICIIHOCTH Y€JI0BEKa B )KU3HHU;
JIaeTCsl IOHATHE O JISKAPCTBEHHBIX BEIIECTBAX M MEXaHMW3MaX MX JEMCTBUS HAa OPTaHU3M YEJIOBEKa.
Copneprxanue [Iporpammbl onpeaessieTcsi ¢ yueToM BO3PAaCTHBIX OCOOCHHOCTEH 00yJaroImuXCsi U UX
MHTEPECOB B 00JIaCTH MMO3HAHUS MHPA, K cCaMOMYy ce0e, )KU3HH B LIEJIOM, a TAKXKE C yIeTOM
IICUXOJIOTO-TIeAarorHuecKuX 3aKOHOMEpHOCTeH 00ydeHHs U OPMUPOBAHMS €CTECTBEHHOHAYYHBIX
3HAaHUI U BUJIOB MTO3HABATENLHOMU AesATebHOCTH. Oco00e BHUMAaHUE yIEIsIeTCs] (JOPMHUPOBAHHIO
9KOJIOTUYECKUX 3HAHUN 00yJaroIuXCsl.

1.4. lean u 3apaun [llporpammbi

Heas: popmupoBanue y 00y4arOnuXxcs IIIy0OKOT0 U yCTOWYUBOTO HHTEPECa K MUPY BEIIECTB U
XUMUYECKUX TIPEBPAICHHA, TPUOOPETEHHE HEOOXO0IMMBIX MTPAKTHYECKUX YMEHHI U HABHIKOB
MIPOBEJICHHS SKCTIEPUMEHTOB.

3agaun:

Oo0yuaroniue:

- pacIMpeHne Kpyro3zopa o0y4Jarommxcs;

- IOBBILLIEHUE UX MHTEpeca K XMMHUHU U Pa3BUTHE BHYTPEHHEH MOTHBAIIUN YUCHHS Yepe3
(bopmMHpOBaHUE MPECTABICHNI O COCTaBE M CBOMCTBAX XUMUYECKUX BEIIECTB U MaTEpHAJIOB,
OKPYKaIOI[MX YeJIOBEKa B IOBCETHEBHOM KU3HU U MEAULINHE;

- paciupeHue 1 yriayoneHne 3HaHu| 00y4JaroIuXcsi O PO XUMHUUECKHUX 3JIEMEHTOB U UX
COEIMHEHUH B KU3HEAEATEIILHOCTH OPraHN3Ma, O BAKHEUIIINX XUMUYECKUX MPEBPAIICHUSX,
JIeKalUX B OCHOBE METa00JIM3Ma, O MPUMEHEHUH B MEIMIIMHE HEKOTOPHIX HEOPraHUYECKUX U
OpPTraHMYECKHUX BEIECTB;

- pacmMpeHue u yriryOneHne 3HaHUH 00YJaroIIMXCs 110 OBJIAJCHUIO OCHOBAMHU METOJIOB ITO3HAHUS,
XapaKTepHBIX AJIS €CTECTBEHHBIX HayK (HaOII0/IeHHe, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHHUE);

- IOJrOTOBKA 00YYaIOLTNXCs, OPUEHTUPOBAHHBIX HA XMMUYECKHA TPOPHIb 00YUEeHUs, K YCBOCHUIO
MaTepuraa MOBBIIIEHHOTO YPOBHSI CJIOKHOCTHU TI0 XHUMUHU.

PazsuBaromue:

- (hopMHUpOBaHUE CIIEIUATBHBIX YMEHHI U HABBIKOB paOOThI ¢ XMMHYECKUMH BELIECTBAMH U
MaTepuaniaMy B OBITY U UCIIOIH30BaHMSI MIOTYYCHHBIX 3HAaHUI Ha MPAKTHKE;

- pa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH U yMEHHH ydaIluxcs CaMOCTOSTENIbHO IPpUOOpeTaTh U
NPUMEHSTH 3HAHHS HA TPAKTHKE.

BocnuraTtenbHble:- BOCIATAHUE YKOJIOTHUECKON TPAMOTHOCTH M XUMHYECKON KYJIBTYPBI IPH
oOpallieH!H ¢ BEelleCTBaMU;

- BOCIIMTaHU € HIMOLMOHAJILHO- IIEHHOCTHOT'O OTHOIICHHUS K OKPYXKaIOIIEMy MUPY;

- OpHEHTAIMA Ha BEIOOP XUMHUKO-OMOIOTHIECKOTO MPOGUIIS.

1.5. Anpecat IIporpamMmmsl

[Tporpamma aktyanbpHa st ooyqaromuxcs 10-11 kmaccos (17-18 net). Ha o6yuenue mo [Iporpamme
MIPUHUMAIOTCS BCE JKEJalolue, UMeronie 6a3oBble 3HaHUS 110 XUMHUU.

Ob1ee konuyecTBo aeTeit B rpynme: 15-20 yenosexk.

1.6. ®opmbl 1 pe:xuM 3aHsATHIL. POPMBI OPraHU3alUM Y4eOHOI 0 3aHATHSA:

- JIEKIIMOHHO-CEMHHAPCKOE 3aHSTHE;

- IPaKTUYECKOE 3aHITHE;

- KOH(epeHIws,

- urpa.

@DopMBbI OPraHu3anMy 00pPa3o0BaTeJbHOI0 MpoLecca - FPYNIoBas, UHIAUBUAYaIbHAas.
Conepxanue [Iporpammel npeamnonaraetT pasHooOpa3Hble BUIBI AEATEILHOCTH 00yJarOIuXCs:
Oeceibl, AUCKYCCUH, IPAKTUYECKHE U Ja0OpaTOpHbIE pabOThl, CAMOCTOSITEIbHbIE IPOSKTHBIE pa0OThI
C UCHOJIH30BAHUEM PA3JIMYHBIX HCTOYHUKOB MH(POPMAIIHH.

I'pynnosasa (6ecena 3BpuCTHYECKas, 3alIUTA IPOEKTOB, J1a00PATOPHOE 3aHITHE, JTCKIHS,
OJIMMITNA/IA, OTKPBHITOE 3aHATHE, IPAKTUIECKOE 3aHATHUE, IPE3CHTALINSA, CEMUHAD).
Hunousuoyanvnas (HabnroeHne, oTpadOTKa HABBIKOB PEIICHHS MTPAKTUIECKHUX 33/1a4).
Jlek1IMOHHO-ceMHMHapcKas (hopMa MPOBEIEHUS YU€OHbBIX 3aHATHI O3BOJISIET PACIIMPHUTD U YTIIyOUTh
3HAHUS O XUMHYECKUX BEIIECTBAX, MPUMEHSEMBIX B OBITY, CTPOUTEIHCTBE, MEAUIIMHE U T.I.
CeMuHaphbl CIOCOOCTBYIOT MOBBILIEHUIO YPOBHS CAMOCTOSITEIbHOCTH 00YUYaIOLIUXCSl B YCBOCHUU
MaTepu-ajia ¥ pu paboTe ¢ TOTIOTHUTEIHHBIMU HCTOYHUKaMu nHpopMaruu. [IpakTudeckue 3aHATHS



CIOCOOCTBYIOT (DOPMHUPOBAHUIO CIIEUAIBHBIX YMEHUHN U HaBBIKOB PA0OThI ¢ XMMUYECKUMU
BeliecTBa-Mu U o0opynoBanueM. Co3iaHue IPOEKTHBIX paboT 1Mo OTAENbHBIM TeMaM [Iporpammbt
MIO3BOJISIIOT Pa3BUTh TBOPUYECKHUE CIIOCOOHOCTH, C(HOPMHUPOBAThH Y 00YYAIOLIUXCS YMEHUS
CaMOCTOSITEIbHO NPHOOpeTaTh 3HaHUsA. VIHTerpanus: nporpamma yriryosseT 3HaHus 110 OHOJIOT U,
XHMUH, 3KOJIOTUH, MEIULIMHBI, ICUXOJ0TUH. ITOroM yCBO€HHS IPOrpaMMBl SBJIETCS 3alUTa
MIPOEKTA.

Pes:xkum 3ansTuii: 1 pa3 B Hepemnto o 1 yacy.

1.7. Cpoxk peasmsanuu [Iporpammel. Cpok peanuzanuu nporpaMmmsl - 1 rog.

O01ree KOIUYECTBO Y4eOHBIX YaCOB, 3aIJIAHUPOBAHHBIX HA BeCh NMeproa o0yyeHusi: 32 yaca.
1.8.Il.1annpyemble pe3yabTaThl 0cBOeHUus IlporpamMmmel.

Oo0pa3oBaTte/ibHbIC Pe3yJIbTaThI:

[Tocne 3aBepmienust o0ydenwus mo [Iporpamme obydarommecs Oy IyT 3HATH:

- COCTaB, CBOMCTBA, 00J1aCTH MpUMEHEHHs Han0oJiee pacpOCTPaHEHHBIX BEILIECTB U MaTEPUAJIOB U
yYMETh MPUMEHATH UX 110 HA3HAYEHHIO, COOII0/1as MpaBmiia 0€301MacHOro 00paIleHus C HUMH;

- POJIb XUMHUYECKHX JIEMEHTOB U UX COCJMHEHHUN B XKU3HEAESATEIbHOCTH OPIaHNU3Ma;

- BOKHEHIIME XUMUYECKUE MPEBPALICHHS, JIKaIle B OCHOBE METab0JIn3Ma;

- HEKOTOpbIE HEOPIaHNYECKUE U OPIrAHUYECKHE BEIIECTBA, IPUMEHIEMBIE B MEAULIMHE.

ITocne 3aBepuienus o0ydenus no Ilporpamme oOyuaromuecs: Oy1yT yMeThb:

- COCTaBIIATh CXEMbI KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B IPUPO/I€, 00OCHOBBIBATH POJIb KAXKI0T0
B COXPaHEHUU NPUPOIAHOTO PAaBHOBECHS, AHATM3UPOBATH IIPUYHMHBI U ITOCIEACTBUS €r0 HApYILIECHUS;
-[IPOBOJIUTHh XMMUYECKUI SKCIIEPUMEHT 110 OOHAPYKEHHUIO KATHOHOB U aHHOHOB B PacTBOPAX;
-coOMI01aTh MpaBmiIa 6e30MaCHOCTH IPU OOPAIIEHUH C JIEKAPCTBEHHBIMH BEIIECTBAMH U CPEICTBAMHU
OBITOBOM XMMMHHU;

-COCTaBJIATh OTYET O MPOJIEIAHHOM 3KCIIEPUMEHTE; IPUMEHSTh BEIIECTBA [10 HA3HAYEHUIO;
-pelarth 3aJ1a4uy pa3IMYHON CTETIEHHU CJI0KHOCTH: KaK TUIIOBbIE, TAK U KOMIUIEKCHBIE;

-pa3BuBaTh COOCTBEHHYIO MHUIIMATHBY U TIO3HABATEIHHYIO AKTUBHOCTh MPU PEIICHUH PA3TUIHbIX
BOTPOCOB U MPOOJIEM B XUMHH.

JlJ11 MOHUTOpPHHTA Pe3yabTaTUBHOCTH 00pa3zoBaTesibHOTo nporecca no [Iporpamme «Xumus B
OBITY» UCIIONIB3YIOTCS CIIEAYIOIINE BUIbI KOHTPOJIS:

* [IPeJBAPUTEIbHBIN KOHTPOJIb (MPOBEPKA 3HAHUH yJaITUXCsl HA HAYaJIbHOM 3TaIe OCBOCHUS
[IporpaMmel) - BXO/IHOE TECTUPOBAHUE;

* TeKYIIMH KOHTPOJIb (B TEUYSCHHUE BCETO CpoKa peanusanuu [Iporpammer);

* UTOTOBBIM KOHTPOJIb (3aKJIIOUUTENbHAS POBEPKA 3HAHUM, YMEHH, HABBIKOB 110 UTOr'aM
peanuzauuu [Iporpammst).

Hanpasaennocts IIporpammsel: EcTecTBEHHOHAay4HAs

Yposens IIporpammbl: ba3oBeriil

2. Conep:xanue IIporpamMmmsl
2.1. Yue6ublii (TeMaTHUeCKHii) MUIAH

Ne | Ha3zBanme pa3aena KoanyecTBO 4acoB ®opMma atTrecTanmu/
KOHTPOJIsI
Bcero Teopml NMpaKTHKa
1 Ucropust B3aMMOOTHOLLIEHU 2 1 1 Bxonnoe
YeJI0BEKa U MPHPOJIBI TECTUPOBAHHE
2 CBoiicTBa BELLIECTB 4 2 2 TECTUPOBAHKE/ OTUET 110
IIPaKTU4eCcKoil pabore
3 ITouemy 1 Kak IPOTEKAIOT 2 2 1 TECTUPOBaHHE/ OTYET IO
XUMHYECKUE PEaKINU NPaKTUYeCKoil pabore
4 Bona 2 1 1 TECTUPOBAHKE/ OTUET 110
IIPaKTUYECKOoil padore
5 UucTsle BelecTBa U CMECH B 2 1 1 TECTUPOBAHKE/ OTUET 110
JKU3HH YEJIOBEKa NPaKTUYeCKOi pabore
6 [ToBapenHas conb U caxap 2 0 2 TECTUPOBaHHUE/ OTUET 110
MPaKTHYECKON paboTe




7 Xumus nummm 3 1 2 TECTUPOBaHHUE/ OTYET MO
MPaKTUUECKON paboTe
8 Crounuku 2 1 1 TECTUPOBaHKE/ OTUET 110
NIPaKTUYeCKoil paboTre
9 Bbymara 2 1 1 TECTUPOBAHKE/ OTUET 110
IIPaKTHYeCcKoil pabore
10 1 1 0 TECTUPOBaHHE/ OTYET IO
XUMHS U CTPOUTENBCTBO NPaKTHYECKOii pabore
11 2 1 1 TECTUPOBaHHE/ OTYET 110
XUMHUS U MEOIUIIHA HpaKTH‘leCKOﬁ pa60Te
12 1 1 0 TECTUPOBaHKE/ OTYET T10
XuMus u TpaHCIOPT HpaKTH‘ICCKOﬁ pa60Te
13 2 1 1 TECTUPOBaHKUE/ OTUET 10
XHAMHAS B YUCTOTA B IOME TNPAKTHYECKOH padoTe
14 2 1 1 TECTUPOBaHHE/ OTYET MO
XuMHS 1 KOCMETHYECKUE NPAKTHYECKOH padoTe
cpeacTsa
15 3 1 2 TECTUPOBaHHUE/ OTYET IO
Hayuno-uccrnegoBarensckas NPaKkTHYECKOii pabore
[TpoekTHast NEATETHHOCTD
32 16 16
3amuTa NpoeKTa

2.2. Copep:xanue [Iporpammel

Beenenne

OO61ue npaBuia paboThl B XUMUYECKO 1abopaTopun. TexHruka 0e30macHOCTH pu padoTe B
XUMUYECKO# maboparopuu. Oxa3zaHue MepBOM MOMOIIH MPH HECUACTHBIX ciaydasx. [IpaBuna paGoTsr
C KUCJIOTaMH, IIeJIouaMu, JeTyYHMHU BerecTBaMu. HarpeBarenbHbie mpubOphI U npaBuiia paboThI C
HUMH. XUMHUYecKasl mocy/a o01Iero Ha3HadyeHus. MbITbe U CyllIKa XUMUYECKOU MOCY/IbI.

Posnp xumuH B J)KM3HU YelloOBeKa U pa3BUTUH yenoBedecTBa. O030p BaKHEHIITUX KIIACCOB
COEJIMHEHUH, UCTIOIb3YEMbIX YETOBEKOM. XUMUS ~-TBOPEHHUE IPUPOJIBI U PYK YeslOBEKa. XUMHUS
BOKpYT Hac. XMMHUUYECKHE BEIIECTBA B IOBCEITHEBHOW KU3HU YEJIOBEKa.

Ilpakmuxka:

Ipuemvr obpawenus ¢ HacpesamenbHLIMU NPUOOPAMU (CNUPMOBKA, NAUMKA, 800SHASL OAHS) U
XUMUYECKOL NOCYOO0U 00Ujeco0 Ha3HAYEeHUS.

Cocmasnenue mabauy, ompaxcarouux Kiaccupurayuro eewecms, uzeomogieHue IMuKemox
HeopeaHuyecKux 6ewecms, COCmagieHue CRUCKA peaKxmueos, HeCOBMeCMUMbIX OJisL XPaAHEHUS.
Tema 1. VcTopus B3aMMOOTHOILIEHHI YeJIOBEKa M MTPUPOIBI

Hcrounuku sHeprum (McuepnaeMble U Heucueprnaemble). « IKOJIOTHUECKUI PIOK3aK».
Heo0xoaumocTs 6epekHOro OTHOIIEHHS K OKpYy>Karollei cpene. UenoBek u mpupo/ia B 1aIeKOM
MIPOILJIOM: TIPUCBaMBAlOIIee X03s5icTBO. JpeBHue moau. BrusHue npupoaHbIX YCIOBHIA Ha
pacceneHye U 3aHATUS APEBHUX JIIOCH.

OCHOBHBIE 3aHATHUS APEBHUX JIIOJIEH: COOMPATENHCTBO U 0X0Ta. [IpucBanBaroiee X03sHUCTBO.
JlokanbHBIN XapakTep BIUSHUS ACATEILHOCTH IPEBHUX COOMpATENeil U OXOTHUKOB Ha MPHUPOLY.



ITepexon uenoBeka K Mpou3BOAIEMY X03UCTBY. [IponsBosiiee xo3siicTBO. Bo3HUKHOBEHUE
3eMJIeIeNs U CKOTOBOJCTBA. Bo3eiicTBre Ha npupoy JPEBHUX 3€MIIEENIBLIEB U CKOTOBOJIOB.
CruxuitHoe npupogonosib3oBanue. OnyctsiHuBaHue. ['10ens HUBUIN3AMHI.

Ot kosecHULIBI 10 camouieTa. MI3MeHeHne xapakTepa IpUpOA0I0Ib30BaHus B IIPOLIECCE PA3BUTHS
YeJI0BEYECKOro 00IIecTBa

UYenosek u npupoja B HacTosmieM. [IpsiMoe 1 KoCBEHHOE BO3JeCTBIE XO3SIICTBEHHOM
JeSITENIbHOCTH YesioBeka Ha mpupony. Mntpoaykuusa. Hencuepnaemblie u ncueprnaemMble HCTOYHUKU
sHepruu. IcTOUHUKY 3HEepruu (McueprnaeMble U HeucuepnaeMple). « IKOJIOTHYECKUI PIOK3aKy.
Heo0xoammocTs 6epeskHOro OTHOIIEHHS K OKPYKAIOIeH cpene. AlbTepHaTUBHBIC HCTOYHUKHT
sHepruu. [IpunuBHbIe anekTpocTaHuuu. DHeprus Berpa. ['eorepmanbHast aHeprusi. buosnepreruka.
Ilpakmuueckue 3a0anus

Mooenupyem eempsanou ogueamens.

Cmpoum «po3y 6empo8y ceoeil MecCmHOCU.

Ilpespawerue pasnvix 6u006 3Hepauu opye 6 opyeaa.

Hazpesaem no-paznomy (nepedaua mennogoul sHepauu usiyyeHuem, menionpo8ooOHOCMbIO,
KOHBeKyuell).

Tema 2. CBolicTBa BELLIECTB.

Xumuueckue u ¢puznyeckue cBoicTBa BemecTB. Yucrolie BemectBa 1 cMecd. OCHOBHBIE PUEMBI C
TBEPJBIMH, KHUJIKHUMH U Ta3000pa3HbIMH BellecTBaMu. JlabopaTopHbie ClIOCOOBI MOTY4YEHUS
Heopranndeckux Beniects. [Iponecc pacTBopeHus BewmecTB. PacTBOpsI M MX IPUTOTOBJIEHHUE.
Ilpakmuueckue 3a0anus

Tonyuenue yenexuciozo 2asa, KUCIopooa 6 1abopamopuil.

Tonyuenue cynvghama meou uz meou , cepebpa uz Humpama cepeopa u m.o

Tema 3. [Touemy 1 Kak NPOTEKAIOT XMMUYECKUE PEAKLIUU.

MHoroo0pa3ue 1 3aKOHOMEPHOCTH MPOTEKaHHUsI XUMUYECKUX peakuuil. Knaccuduxanms
XMMUYECKUX peaKuil. 3aKOHOMEPHOCTH IIPOTEKAHNSI XMMHUYECKUX peakuil. BHelIHue npusHaku
IIPOTEKAHUS XUMUYECKUX peaknii. XMMUYECKHE ypaBHEHMs. 3aKOH COXPAaHEHMsI MAacChl BELECTBA.
XUMUYECKHE PEAKIMH B dKUBBIX OPTaHU3MaX.

Ilpakmuueckue 3a0anus

Cocmaenenue ypagnenuii peakyuii no yenouke npespaujeHu.

Onvimol «3Mmes u3 caxapHou nyopwly, « Bzaumooelicmsue memannos ¢ coranou KUCI0mouy, «3mes u3
2NIOKOHAMA KANbYUus»

IIposedenue kauecmeeHHblx peaxkyuil.

Tema 4. Bona.

Bopna B macmtabe rutanetsl. Kpyrosopot Boasl. [IpupoHast Bosa 1 €€ mpecHO# BObI HA TUIAHETE.
[IpecHas Boa u ee 3amackl. DKOJOTHYECKHE MPoOieMbl YUCTOM BoJIbl. Boga B opranusme uyenoBeka.
Bopa B MegumHe U papMakoiorud. AHOMaIHU GU3NIECKIX CBOMCTB. PacTBopsroIas cnocoOHOCTh
BozbI. [Ipo6aemMbl TUTHEBOW BOJIBI.

IIpakTHka:

Ananusz 600b1 U3 NPUPOOHBIX UCHIOYHUKOS.

Pacmeopsowee delicmaue 800bi.

Ouucmra 600vl.

Onpeoenenue xcecmxocmu 800bl U ee yCmpaHeHue.

Mmnozo nu 600w1 6 08owax u ppykmax?

Tema 5. YucTble BeniecTBa U CMECH B KU3HU YEJIOBEKA

Uuctele BemecTBa JuctrmipoBannas Boga, Kucnopon. Cepedbpo, Bonopon, Cunen u ap.
Hcrtunnsie pactBopsl. Cmecu Mopckas Bona. I'panut. Crans. PacTBop xmopuna HaTpus 1iis
nabekimil. Uyryn. Bozayx. bazanst. Ctekio. OMynbcus «Macio B BoJiey». Pa3HoBUHOCTH cMeceH,
00J1aCcTH X UCTIOJIb30BAaHUS B IOBCEAHEBHOM )KM3HU YeJIOBEKa. | OMOTre€HHbIE 1 T€TEPOreHHbIE CMECH.
Cwmecu B papmakonoruu. [IpumMepsl KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceir. OHOPOIHbIE U
HEOAHOPOJIHbIE cMecH B ObITy. CBOMCTBaA cMecell. Paznienenue cmeceid.

Brigenenue BeniecTs U3 HEOAHOPOAHOM cMecH, 00pa30BaHHON PACTBOPUMBIMU U HEPACTBOPUMBIMU
B Bojie BenecTBamMu. OTcranBanue: Beienenne BenecTB U3 HEOAHOPOTHON cMecH, 00pa30BaHHOM
HEpPacCTBOPHUMBIMU B BOJE BEILIECTBAMU C PA3JINYHON INIOTHOCTHIO. B nenuTensHON BOpOHKE.
Juctuianuys, BeIapuBaHue, NeHTpUyrupoBanue, XpoMaTorpadus, KpUCTAJUTH3AIHS 1 BO3TOHKA.



Ileperonka uiay JUMCTHILIALKSA - COCOO pa3JeNeHus, OCHOBAaHHbBIN Ha pa3IMuuM B TEMIIepaTypax
KHUIIEHUS JAPYT B Ipyre KOMIIOHEHTOB.

[Ipuem pa3aeneHus: OJJHOPOAHBIX CMECEH IyTeM HCIapeHHs JIeTYUUX XKUJIKOCTEH ¢ MoCIeayoen
KOHJIeHcanueil ux napos. [Ipumep: nonyuenue qucTUIIMPOBaHHOM BOJbl. Penienue 3anad Ha
HaXO0XJEHUE MAaCCOBOM M 0OBEMHOM 10T KOMIOHEHTA CMECH.

Ilpaxmuxa

HU3zeomosnenue npocmetiwux (hunbmpos uz noopyunvlx cpedcms. Pazoenenue neo0HopooHvix
cmecell.

Ouucmra MeoOH020 Kynopoca om HepacmeopuUMblX U pacmeopumvlx npumecell.

Tema 6. [ToBapenHast coib u caxap

Posne moBapeHHOI co B 0OMEHe BEIIECTB YeloBeKa U )KUBOTHBIX. CoJieBoii 6amaHc B OpraHu3Me
yenoBeka. [[ppuMeneHne xjaopuaa HaTpus B X035HCTBEHHOH JIeTeNbHOCTH YenoBeka. Koraa cob -
1. 3noynoTpediieHue coiblo. Mcnonb3oBanue xjopuaa HaTpHUs B XUMUUECKON MPOMBIIIIEHHOCTH.
Hcnonb3oBanue xjaopuaa HaTpus B numie, Menunune. [IponsBoactBo noBapeHHoit comu. Caxap u
ero coiicTBa. [loe3HbIe 1 BpeaHbIE YepThl caxapa. HeoObIaHOE pUMEeHeHne caxapa.

Ilpakmuxka.

Ceoticmea pacmeopos no8apeHHOl oMU

Topum au caxap?

Tpubonomunecyenyusi

Tema 7. Xumus numu

W3 yero coctout nuima. XUMUYECKUI COCTaB MPOAYKTOB NUTaHUsl. OCHOBHBIE KOMIIOHEHTHI MUIITH:
KHPBI, OCJKH, YIIIE€BObl, BATAMHHBI, COJTH. XUMHUS IPOJTYKTOB PACTUTEIHHOTO U KUBOTHOTO
npoucxoxaeHus. @usnonorus numeBapeHus. [IpoaykTel OBICTPOro MPUTOTOBICHUS K OCOOCHHOCTH
ux npousBozcTsa. [Iporecchl, mpoucxoasiye Npyu Bapke, TyHIeHUU 1 xapeHun numy. Kak caenars
e/ly He TOJIbKO BKYCHOMU, HO U 10J1e3HO#? JI00aBKH B POXYKTHI TUTAHHS.

XUMUYECKHE PeaKIIMi BHYTPU HAC. XMMUYECKHUE MMPOLIECCHI, MTPOUCXOASIINE TIPU XPAHSHUN U
nepepaboTKe CenbCKOX03IUCTBEHHOTO ChIpbsi. KOHCEpPBAHTHI M aHTUOKHUCIUTENHN, UX POJIb.
CriocoObl XUMHUYECKOT0 aHaJIM3a COCTaBa BELECTB B MpoayKTax nuTanusd. CoaepxaHue BUTAMUHOB
Y MUHEPAJIbHBIX BEIIECTB B MUIIEBHIX MPOTYKTaX.

Ilpaxmuxa

Onpeodenenue kauecmsea meda. Ilposepka meda na Hanuuue Kpaxmana, mend, Caxaposbi.
Onpeoenenue eumamurnos A, C, E ¢ pacmumenvrnom macre.

Onpeodenenue HUMpPamos 6 NPOOYKMax.

Ananusz npoxaaoumenbHulX HANUMKOS.

Onpeoenenue Kogheuna 6 HaNUMKax

Onpedenenue cooepocanuuss H#Cupos 8 CeMeHax pacmenull.

Kauecmeennvie peaxyuu na npucymcemeue y2ne60008.

Xumuueckue onvimsi ¢ dcesamenbHOU pe3UHKOLL.

Onpeoenenue cooepoicanus NOBAPEHHOU CONU 8 NPOOYKMAX NUMAaHus (Macio, colpsl, CONEHbLE
MBOPOIICHBLE U30ENUS).

Tema 8. Cinuku

[Mupodopsr. Mctopus nzobperenus cnmyek. Crnuuku Llancens u Yokepa. Cnnuku Copua. Cinuku
WNpunn. HIBeackue ciimuku Jlyaacrpema. Kpacusiit u 6enbiit pochop. OKHCTUTENHHO -
BOCCTaHOBUTEIbHBIE MTPOLIECCHI, MPOTEKAIOIINE MPH 3aKUTAaHUN CIHYKH. OCHOBHBIE BUbI
COBpPEMEHHBIX CITUYeK. [[epeBsiHHbIC(M3TOTOBIEHHBIC U3 MATKUX MTOPOJI A€PEBA - OCUHBI, JIUIIBI,
TOIIOJISI, AMEPUKAHCKOM OEJI0N COCHBI U T. II.), KAPTOHHBIE U BOCKOBBIE (MapaduHOBBIE -
M3TOTOBJICHHBIE U3 XJIOMYaTOOYMa)KHOTO KI'yTa, MponuTaHHoro napadunaom). [lo merony
3aKUTaHUs - TEPOYHbIE (3QKUTAIOIINECs IPU TPEHUU O CHIELUATIbHYIO IIOBEPXHOCTD - TEPKY) U
OecTépouHble (3aKUTAIOIITUECS TIPU TPEHUH O JTI00YI0 TTOBEPXHOCTD).

Crmueunoe npoussoacTso B Poccnn. CTpoeHue, COCTaB U U3rOTOBJIICHUE CIIMYEK.

Crnenmanesablie crindku. LLITopMoBbie (0XOTHUYBH) - TOPALLUE HA BETPY, B CBIPOCTH U MO AOKIEM.
Tepmudeckue - pa3BUBaOIIUE IPU TOPEHUH 00JIee BBICOKYIO TEMIIEPaTypy U JAIOLINe IPU CTOPaHUU
TOJIOBKHU OoJibliee KoIn4ecTBO Teria. CUrHaIbHBIE - JAIOIUe ITPU TOPEHUH [IBETHOE IIIaMsl.
dororpaduueckue - Jarolue MIrHOBEHHYIO SIPKYIO BCIBILIKY, UCIIOJIB3YEMYIO MTPU
¢dororpadupoBannu. CurapHsie - CHMYKH YBEITMYEHHOTO pasMepa [yl 6oiee IPoI0JIKUTEIBHOTO



TOPEHUs NP PacKypuBaHUM cUrapbl. TpyOouHbIe- CIMUKM YBEJIMUEHHOTO pa3Mepa uist Oosee
MIPOIOJKUTEIBHOTO TOPEHUS TIPH PACKYpUBaHUH KypUTEIbHOH TpyOKku. KaMuHHBIE - OueHb
JUIMHHBIE CITUYKH, YTOOBI 3KUTaTh KaMUHBI. ['a30BbIe - MEHBIIIEH UIMHBI, Y4eM KaMHUHHBIE, YTOOBI
3a)KUraTh ra3oBble ropeiku. JlekopatuBHble (1101apOYHbIe, KOJUIEKIIMOHHBIE) - OTpaHUYEHHBIE
BBIITYCKH KOPOOKOB (MHOTJa HaO0opamH, yI0)KEHHBIMH B JIEKOPATUBHYIO KOPOOKY).

Ilpaxmuxa

H3yuenue ceoticme pa3nuunulx 61008 cnuuex (Oblmoeulx, OXOMHUYLUX, MEPMULECKUX, CUCHATbHBIX,
KaMuHHblX, pomoepapuueckux).

Tema 9. bymara

OT nepraMeHTa 1 MIETKOBBIX KHUT J10 HamuXx AHel. Llenmtonosa. Ces3yromue: KaoiuH, kapOoHat
KaJIIMS, TATMEHTHI. XJIOMY4aToOyMakHbIe TKaHU. BUIBI OyMaru u ux mpakTH4ecKoe
ucnonb3oBanue. Texnomorus nponspoacTBa Oymaru. CTpykTypa 6ymart 1o MUKPOCKOIIOM BO
(IyOpEeCIIEeHTHOM CBEYEHHH.

[Momydabpukats! [uIst MPOU3BOACTBA OyMaru: IpeBecHast Macca WK HEeJUTI0N03a; IEJUTI0I03a
OJTHOJIETHUX PAaCTEHHH (COJIOMBI, TPOCTHHIIBI, KOHOIUIM, PHCA U IPYTUX); TOTYIEIUTION03a;
MakyJaTypa; TpAMUYHas [oJiyMacca; /Ui CleladbHbIX BUAOB OyMaru: acoect, epcTh U Ipyrue
TEKCTUJIbHBIE BOJIOKHA.

IIpon3BoacTBO Oymaru: NpUroToBIEHUE OyMaXHOH Macchl (pa3MoJl U CMELICHHE KOMIIOHEHTOB,
MpOKJIEHKa, HAIOJIHEHUE U OKpacka OyMa)KHOM Macchl); BbIpaboTka OyMa)xKxHOH Macchl Ha
OymarojenarenbHOi MamrHe (pa30aBieHUE BOAON M OYHCTKA MAaCcChl OT 3arps3HEHUH, OTIINB,
IIPECCOBAHME U CYILIKA, a TAKXe [IepBUYHAs OTAEJIKA); OKOHUYAaTeNbHas OTAeNKa (KajJlaHIUpOBaHue,
pe3Ka); COpTUPOBKA U yIIaKOBKa.

Ilpakmuka.

H3yuenue ceoticme pasnuunvlx 6u008 bymazu.

Tonyuenue 6ymacu.

Tema 10. Xvmus u CTpOUTENBCTBO

Crpoutenbubie pactBopbl. M3Bects. Men. Ilecok. beton. LlemenT. Mctopus crekna. Kupnnuu.
dapdop u dasHc. [IpeBecuHa - yHUKaIbHBIA CTPOUTENbHBINA MaTepuall. JIakokpacoYHbIe MaTepHAIbL.
CaoiicTBa onnbl, MaCISTHBIX KPAcoK, IMaliel, pactBopureseid. [lonaTre 00 3K0TOTHYECKN YUCTHIX
Matepuanax. Kepamndeckas nena. 3ugaput. Kampimur. Conomut. ['pyrobmoku. CunukaTs
METAJIJIOB U BsXKYyIIMe Marepuaibl. Koppos3us crpourenbHbix MaTepuanos. [loaumepst B
CTPOMTEIBCTBE.

XUMHUYECKHE CBOMCTBA CTPOUTENIbHBIX MaTepHaioB

XuMuueckast CTOMKOCTb - 3TO CBOMCTBO MOKA3bIBAET, HACKOJIBKO MaTepual yCTOMYMB K
BO3JICUCTBHIO APYTUX BELIECTB: KUCIIOT, EJI0YEH, COJIEH U ra30B.

Koppo3nonHas ycTOHUUBOCTB - CBOMCTBO MaTepHuasa MPOTUBOCTOSATh BO3EHCTBUAM OKPYXKAIOLIEH
cpenbl. Yarie BCero 3To OTHOCUTCS K CHOCOOHOCTH HE MPOIYCKATh BIAry.

PacTBOpHMOCTSH - CBOHCTBO, IPH KOTOPOM MaTepUall UMEET CIIOCOOHOCTh PACTBOPSATHCS B
Pa3IUYHBIX KUKOCTSIX.

Anresus - CBOHCTBO, KOTOPOE XapaKTEPU3yeT CIOCOOHOCTh COMHATRLCS C APYTUMH MaTepHaIaMy U
MIOBEPXHOCTSIMH.

Kpucramnusanus - XxapakTepUCTUKA, IIPU KOTOPOU MaTepuall MOKET B COCTOSIHUU I1apa, pacTBOpa
WK paciiaBa 00pa30BbIBaTh KPUCTAILIBL.

Bunel 3arpsi3nenuii (mplieBble, paualldioHHbIe, OMOJIOTHYECKUE, IYMOBBIE), 3HAUCHHE )KUBBIX
OpPraHMU3MOB B JIOMax U KBApTHPaX.

Ilpakmuka

Onpeoenenue omuocumenbHOU 3anblIeHHOCMU 8030YXAd 8 NOMEUJeHUU.

Pewenue 3a0au ¢ sxonocuueckum cooeparcanuem.

Tema 11. XuMusa 1 MeauLHa

Ilepevie wazu xumuu ¢ meouyune. Ilonstie o GpapmMakonoruu, HaTPOXUMHUH, XUMHUOTEPAITUH.
[Maparnenbc - OCHOBOIOJIOKHUK MeIUIMHCKOM xumuu. Knasauit ["anen - ¢papmakosor. I1. Dpnux -
OCHOBOTIOJIOXKHUK XxumuoTepanuu. [Ipodeccun: xumuk, Onoxumuk, GpapmanesT, 1a00paHT.
JlexapcTBeHHblIe BemiecTa. Kitaccudukanum nexkapcTBEHHBIX BEIECTB: (hapMaKoIorniecKas,
xuMudeckasi. CeIpb€ I NOMYyYeHHUs HEOPTaHUYECKUX, OPIraHMYECKUX JICKAPCTBEHHBIX BEILIECTB.
@DopMBI JIeKapCTBEHHBIX MIPENapaToB: TaOJIETKH, Apake, CBEUH, SMYIbCHH, CYCIICH3HH, HACTOUKH.



Ilpaxmuxa

O3naxomnenue ¢ hopmamu 1eKapCmMeEeHHbIX NPenapamos.

3naxomemeo ¢ obpasyamu 1eKkapcmMeeHHbIX CPeOCmE U ONbIMbL C HUMU.

DKCKypcust 6 MEONYHKM.

Cambvie npocmoie u3 n1ekapcme

Ilepmanranar kanus. Mcropust orkpbitus. Gusznueckue cBoiicTBa. OKUCIUTENBHBIE CBONCTBA.
[TpumeneHnue pacTBOPOB MepMaHTaHaTa Kajus B ObITY, B MeauuuHe. [IpaBuna xpanenusi. Mepsl
NepBOM MOMOILY IPU OTPABICHUN KOHLIEHTPUPOBAHHBIM PACTBOPOM IEpPMaHIaHaTa KalMsl.
Ilepoxcun Bogopona, ucropust oTkpbiTus. [lepruaposns. @usnyeckue, XUMHYECKHUE CBOKWCTBA.
[IpumeHeHue B MeTMIIMHE: KPOBOOCTaHABIMBAIOILEE U Ie3uHpuuupyromee cpeactso. Moxa: ucropus
OTKPBITHS, CTpOEHUE, (PU3NUECKHe U XUMHUECKHE CBOWCTBA, IPUMEHEHHE.

Bophas kucnora, G0pHBII COUPT, AaHTUCENTUYECKAsk aKTUBHOCTh. DU3MOIOTHYECKUN pacTBOP.
Jlsmuc. Hamateipuelit ciupt. I'ekcaruapat ximopuaa kanelus. ['entaruapar cynbdara 1uHKa.
AKTHUBHPOBAHHBIN YTOJIb.

Ilpakmuxa

Tpuecomosnenue pacmeopa xnopuoa kanvyus ¢ 3a0aHHOU MACCOB80U 00ell.

«Kuoxuii xameneony. Paznosicenue nepokcuoa 6ooopooa. H202 - oxuciumens, soccmanogumen.
Pacmeopenue uooa 6 6ode, 6 cnupme. Pacnosnasanue uoouoos. Qbecysewusarnue pacmeopa
nepmaneaHama Kauus akmueupoSanHuiM YeiéM.

HAooeumbote eewgecmea

Anp1. Knaccudukanus SA0BUTHIX BEIIECTB. YTapHbIN ra3: Npu3Haku otpanieHus. Oka3aHue nepBoi
nomoutu. Ptyre. TokcnunocTs napoB prytu. Cosii pTYTH: KOJIOMENb, CyJieMa, IPUMEHEHHE B
MeauuyHe. Mpimbsak. Ceunen. CoeauHeHus: XxpoMa. TOKCHUHOCTh OPraHUYECKHUX PACTBOPUTENEH.
[IpaBuna xpaHeHus s710B B ObITY. Mepbl 1epBOI MOMOIIHM IIPU OTPABICHUHN. XUMUS U MEJULIMHA.
buozennvie snemenmol u ux coeOunenus

OO0t 0630p OHOIOTHYECKOM POJIU 3IIEMEHTOB-OPTaHOTeHOB YTiepoa. Bonopoa. Kuciopon. Asor.
Cepa. @ocdop.

Buonornueckas poib HEKOTOPBIX HEMETAIIOB, HE OTHOCSIIUXCA K opraHoreHam drop. Xnop. bpowm.
Won. Kpemuuit. Cenen.

bronornuecku BaxxHbIE HEOpPraHMYECKHE COeqUHEHMs HeMeTaiuioB. Kucnopon. O3on. Boga.
Munepanbnbie Bojibl. [lepokcun Bogopoa. depMeHTaTUBHBIE CPEACTBA 3AILUTHI OPraHU3Ma.
CepoBogopon. Ammuak. L{ukim moueBuHOOOpa3oBanus. MOHOOKCH]T a30Ta.

Hutpatel, Hutputsl. Yriekucnsiii ra3. MoHookcun yriepoza. bydepHsie cuctembl opranusma.
I'mnpokap6onatHas OydepHnas cucrema. docharnas OydepHnas cucrema. Mexanusm 0ydepHoro
NECTBHS CUCTEMBI. B3anMOCBsI3b KpyroBOPOTOB OMOTEHHBIX DJIEMEHTOB.

Buoneopeanuueckana xumua u meouyuna

Heoprannueckyro 6MOXUMHIO MOKHO PacCMaTpUBATh KaK MPUI0KEHUE TPUHIIUIIOB KOOPANHA-
UOHHON XMMHH METAJJIOB K OHosiornyecknM npobiemam. MeTaisl B OpraHi3Me YelloBeKa
Buonoruyeckas posib «METaIOB KUIHU»

OO6muit 0630p ponu §-merawtoB. Harpuii. Kanuit. Marauii. Kanbrmii. JlaHHBIE METaIUTBI
paccMaTpUBarOTCs COIIaCHO IUIAHA:

1. Conep:xanue B 3eMHOM Kope. BaxkHel1ne npupoaHble COeIUHEHHUS.

2. Conepxanue 1 (OpMBI CYIIECTBOBAHUS B KUBBIX OpraHn3Max. bruonornueckas poib.

3. IlpumeHeHnue MeTaia U €ro COeMHEHUN B METUIIMHE.

4. TOKCHYHOCTH METaJIJIa M €r0 COCUHEHHI. )

OO6muit 0630p ponu 4-meraiion. XKeneso. Mapranen. Kodanst. Menp. [{luak. Monu6nen. /lanabie
MeETaJlJIbl PACCMATPUBAIOTCS COIVIACHO ILIaHA!

1 Coneprkanuie B 3eMHOM KOpe.

2 Bakneine npupoIHble COETUHEHMS.

3 Cognepxanne 1 GOpMBI CYIIECTBOBAHUS B KUBBIX OpraHn3Max. bronoruueckas poss.

4 TlpumeHeHre MeTalljla U €ro COeJUHEHUH B MEAULIMHE.

dusnosnornyeckas ¥ MaToJI0ru4eckas posib HEKOTOPBIX 3JIEMEHTOB B OpraHu3Me. S-OineMeHTsI. d-
OnemenThl. KoMIuiekcHbIE (KOOPAMHAIIMOHHBIC) COSIMHEHUS PA3IMYHBIX AJIEMEHTOB B OpTaHU3ME.
DneMeHThl, 00JIe3HH, JIeKapcTBa. broornyecku akTUBHbIE MOJIEKYJIBI.



Boga. AMuHOKHCIOTEI. AcKOpOMHOBas KucioTa. OpToMoekysipHas MeauiHa. buonornyecku
aKTHUBHBIE OJIMTOMEpPBI brosiornyeckas posib HEKOTOPBIX METAJIJIOB, HE OTHOCAILUXCA K «MeTallllaM
xu3Huy. Amomunuii. Cepedpo. bapuii. Ptyts. CBuner.

Ilpakmuxka.

Temamuueckas uKmopuna « Xumusi u MEOUYUHa».

Du3uyeckan Xumua u MeOUyuUHa

DU3HOIIOT - ITO PUIUKOXHUMHUK, UMEIOLIHA JEJI0 C IBICHUAMH KuBOro opranu3ma. .M. CeueHos
JKuBble OpraHu3Mbl MOTYT CYIIIECTBOBATH JIMIIb OJIaroaps X 3aMedaTeNIbHON CIIOCOOHOCTH
KMHETHYECKH KOHTPOJIUPOBATh XUMHUYECKHE PEAKLIMU U TEM CaMbIM MOJIaBIATh CTPEMIICHHE K
JOCTH)KEHUIO TepMOAMHaMUYeckux paBHoBecuil. M.B. bepe3nn Xumuueckas TepMoJuHaMuKa U
KMBBIE OPTraHW3Mbl TepMOJMHAMHUKA U OPTaHU3MBI.

Xumndeckas 1 OMOXUMHUYECKas KWHETHKa U KaTanu3. DepMeHThI - OnoJIornyecKne KaTaau3aTopsbl.
3Ha4yeHue pacTBOPOB Ul OMOJIOTUU U MEIULIUHBI.

Kucnorno-menounoe papHoBecre 1 OyepHbIe CHCTEMBI OpTaHU3MA.

AwmuHOKHCTOTHBIE Oy(epHbie cucTeMbl. benmkoBbie OydepHbie cucTeMbl. MIi3MeHeHne KUCIIOTHO-
LIEJI0YHOT0 PaBHOBECHS IIPU PA3IUUHBIX 3a00I€BAHUSIX.

Meouuunckue mamepuast

Heoprannyeckue MequuuHckue Marepraibl. MeTaiuisl. YTiaepoaHble MaTepuaibl. MexaHu3Mbl
B3aUMOJICHCTBUS MEULIMHCKUX MaTepHaioB ¢ OMOJIOrMYeCKMMHU CUCTeMaMu. B3anumonelicTeust:
MaTepHai - KpoBb, MaTepHall - TKaHb, MaTepHa - KJIETKa, MaTepuall - OHONOJIMMEPHI.
HckyccTBeHHBIE OpraHbl. ANapaTsl «MCKYCCTBEHHOE CEpLE-JIETKOe», KUCKYCCTBEHHAs IIOYKay.
HckyccTBeHHOE cep/lie YeoBeKa C aBTOHOMHBIM HCTOYHUKOM IMUTaHUS.

Bomnpocs! k cemrHapaM:

1. Mon: ucropus OTKphITHS, CTpOEHHE, GU3MUECKHE H XMMUUECKHE CBOICTBA, IPHUMEHEHHE.

2. bopHas kucnora, O0pHbIN CIUPT, AHTUCENITUYECKAs] AKTUBHOCTb.

3. @usnonoruveckuii pacrsop. Jlsnuc. Hamarsipasii ciupr.

4. ®ypauunuH. AKTUBUPOBaHHbIN yronib. ['opunyHuky, miacTselpu. VX npuMeHeHne, CBONCTBA,
CHocoObl XpaHEHUSI.

5. Acnupun. [Ipumenenue, papmakonorndeckoe 1ecTBUE Ha OPraHU3M.

6. AHTHONOTHKY, Ki1accudukanus. J(ucoakTpros.

7. ApomaTtryeckue Macia 1 Ux JeHCTBUE Ha OpraHu3M. ApoMaTtepanus.

8. AcnimpuH, (pru3ndecKre CBONCTBA, HCTOPHS MOJTYUSHHUS.

9. AHTUOMOTHKH, UCTOPHS OTKPBITHS.

10. Knaccudukanms sI0BUTHIX BEIIECTB.

11. Yrapusiii ra3: npusHaky otpasieHus. OkazaHue epBOi MOMOIIH.

12. Ptytb. TokcuuHOCTb apoB pTyTH. Cosu pTYTH: KaJlOMENb, CyJIeMa, IPUMEHEHUE B MEJULIMHE.
Meimibsik. Cunen. CoelMHEHUS XpoMa.

Ilpaxmuxka

Hccneodosanue nekapcmeenHvix npenapamos.

Henosas uepa «Cnacume 601bH020». Jlenosas uepa conpogoxicoaemcs nposeoenuem KauecmeeHHo20
aHanu3a pacmeopa KOHKpPEemHo20 8ewecmsa Xumuieckumu memooamu. (Bewecmea: muocynogham
Hampus, HOBOKAUH, 1aKkmam Kaivyus, b-2nokosa, meousiii Kynopoc, 6pomuo kanus, cyibgam
MacHUs).

Hccneoosanue mokcuunocmu dvimoswix éeugecms. Ocmopooicno, nuujesvie dobasku! Hx oeticmsue
HA OP2aHU3M.

Pewenue 3a0au no obweii xumuu ¢ MeOuKo-6U0I0SUYECKOU HANPABIEHHOCIbIO.

Konxypc (konuuecmeennuiii) yucna pewtennvix saday. Cocmaenenue cOOpHUKOG 3a0ay yUaUUxcs no
meme (c pewenusamu). Cocmagnenue meopyeckux paciemuvlx 3a0ad o pasiuiHbIM memam.
JlexapcTBEHHBIE Mpenaparhbl, X BUIbl U Ha3HaueHue. Kaxioe 1ekapcTBo - XUMHUYECKUN pEaKTUB.
MHororpannslii Hox. Ilouemy o Hazo fepKaTh B INIOTHO 3aKYNOPEHHOM CKIISHKE. «3eJIEHKaA» WIH
pacTBop OprUTHAHTOBOTO 3eN€HOr0. HeoObIYHbIC CBOMCTBA OOBIYHOM 3CIIEHKH.

AKTHUBHPOBAHHBIN YTOJIb.

JlexapctBa oT npocTysl. Buramuubsl CamoJienbHbIE JIEKapCTBRA.

AcnupyH WK aueTUICATUIIIOBAs KUCIOTA U €ro CBOMCTBA. UTO Mone3Hee: aCUpUH W YIICApHH,
Hypoden mm noymnpoden?



ITepekuch Bomopoaa u rugponepur. CBONCTBA EPEKUCH BOJOPOIA.

[TepmaHranar kaaus, MapraHIOBOKHCIIBIA KaJIMH, OH JKe - «MapraHioBka». HeoObraHbIe CBOICTBA
MaprasioBky. Kakyro omacHOCTb MOXET Ipe/CTaBIATh MapraHIOBKa.

Hyx#a n B jomaniHeit anredke 60pHas KUCIOTA.

Crapsble JiekapcTBa, KaKk ¢ HUIMU HOCTYIUTh.

Bonpocs! k ceMuHapam:

1. Ilepmanranar kanus. Uctopust oTkpbiTist. Puznyeckue cBoicTBa. OKUCIUTENbHbBIE CBONCTBA.
[IpaBuna xpaHeHus: IepMaHaraHaTa Kajusl.

2. [Ipumenenune pacTBopa epMaHraHaTa Kajaus B ObITY, B MeauLinHe. Mepsbl 1epBoi oMoy npu
OTPaBJICHUU KOHIIEHTPUPOBAHHBIM PaCTBOPOM II€pMaHraHaTa KaJus.

3. PactBop 6pmiumanToBoro 3enenoro. Ilepokcun Bogopona, uctopust OTKpbITHs. [lepruapons.
dusnyeckre, XUMUIECKUE CBOMCTBA. l[puMeHeHNEe B MEAUIIUHE: KPOBOOCTAHABIIMBAIOIIEE U
Je3UH(UIUPYIOLIEe CPEACTBO.

Ipaxkmuxa.

Tonyuenue uooogopma.

Jleticmeue xuciom Ha OPULTUAHINOBHLU 3€EHblI.

Ll]enounoe pacwennenue 1e6omuyemuna.

Kauecmeennas peaxyus na nepoxcuo 6000pooa.

Onpeodenenue sumamuHog 8 npenapamax NOJUGUMAMUHOS.

Tema 12. Xumusi 1 TpaHCIIOPT

Marepuainsl, KOTOpbI€ UCIIOIB3YIOTCS ISl U3TOTOBJIEHHSI aBTOMOOMIIEH. 3aripaBOYHbIe XKUKOCTU
(TomMBO, Macia, CMa3KH, OXJIAKIAIOIINE KUAKOCTH U T. 11.); Pe3UHBI - ITUHBI U Pe3UHOTEXHIUUECKUE
W3JeNHs; TIACTMACChI; OT/IEJIOUHO AEKOPAaTUBHBIE MaTepualibl (0OMBKA, JIAKU M KPACKH,
AHTUKOPPO3HOHHBIE MOKPBITUS U T. I1.); KJIEH, TEPMETHKHU. DJIEKTPOJUT - 3TO YTO-TO 3HAKOMOE.
beH3uH, kepocuH U Ipyrue «- nHbl XUMUYECKHUE MPOLIECCHI, TPOUCXOAAIIUE PU IKCILTyaTalluu
aBTOMOOMJIS. DKOJIOTHS U aBTOMOOUIIb.

Ilpaxmuxa:

1. Bensun u kepocun Kax pacmeopumernu.

OmnbITH IO 03HAKOMJICHHIO C PACTBOPSIONIUM JEHCTBUEM HE(PTENPOAYKTOB, KAaK U MPe bl TyIIHH,
IUIOXO BUJHBI C IEMOHCTPAIIMIOHHOTO CTOJIA, TIO3TOMY MX JIy4YIlle BCEIO CTaBUTh B KQUeCTBE
nabopaTopHOi paboTHI.

a) B IpoOupKH ¢ OEH3UHOM, KEPOCHHOM U BOJIOW HanuBaroT 1o 0,5 M1 pacTUTENBHOTO Maciia v
B30aJITBIBalOT. Maciio pacTBopsieTcs B yriaeBogopogax. OTMeUaroT JydIlyl0 pacTBOPUMOCTb B
OeH3uHe.

6) B HEOOIbIIINE CTAKAHYUKHU WM (HapPOpOBBIE YAIIKH C TEMH K€ KUIKOCTSIMU TIOMEIIAIOT KYCOUKH
TKaHU C MSITHAMM KHUpa U NEPEMELINBAIOT UX CTEKJIIHHON Manouykoi 2-3 MuH. [locie BbIChIXaHMs
TKaHU, TOMEIIEHHbIE B OCH3MH U KEPOCHH, OKA3bIBAIOTCS OUUIIEHHBIMH OT JKHPA.

2. ['openue svicuiux yenee000pooos.

a) CMauuBaloT NOJIOCKH (PUIBTPOBATIBHON OymMaru B OCH3MHE, KEPOCUHE, Ma3yTe U MOXKHUIal0T UX.
BemecTBa ropst cBeTsmumMcs miaMeHeM. Briciue yrieBogopo sl Ipy ropeHrH 00pa3yroT KOMOTb.
6) Ha xene3nbie muractTuHky win (happopoBbie KPBIIIKK HATMBAIOT IO HECKOJIbKY Karellb OeH3uHa,
KEpOCHHA U CMa304HOI'0 Macja Win Ma3yra 1 nojpkurator. Habmogaror to xe spinerue. Oopalaror
BHUMAaHHUE Ha JIETKYIO BOCIUIAMEHSAEMOCTh OCH3MHA M Ha CPABHUTEIILHO TPYAHYIO 3aTr0OPaeMOCThb
Masyra.

B) B XKeJe3HYI0 WIH (apdopoByIO JOKEUKY TOMELIA0T HeOOIbIIOH KycoUyek napa(uHa 1 HarpeBaroT
ero B ruiaMenu ropenk. [lapadun rmaBuTcs, a 3aTeM roput, 00pa3ys KONOTb.

3. Ouucmra 6eH3uHa u KepoCuHa.

BeH3uH 1 KepOCHH NOCIIe 3aBOJICKOM MEPErOHKH COJepkKaT MPUMECH HAPTEHOBBIX KHCIIOT U APYTUX
BELIECTB, OCJIOKHAIOIINX UX TPUMEHeHre. HeounieHHbli KepoCuH, HallpuMep, MII0X0 MOIHUMAETCS
10 (PUTHITIO JIaMIIBI, c71a00 TOPUT U ObICTPO 00pasyeT Harap. HeounieHHbIe TPOIYKTHI MOKHO
y3HaTh 110 TPSIZHOMY BUAY M MaJIOW MPO3PAYHOCTH.

Ounctky npou3BoAAT 00bIYHO, 00pabaThIBasi HEYTENPOIYKTHI CIIEPBA KOHIIEHTPUPOBAHHOM
KHCJIOTOM, a 3aTEeM II1eJIOUbIO.

HanuBatoT B 60NbIIYyI0 AEIUTENBHYIO BOPOHKY 15—20 M1 HEOUMIIIEHHOTO KEPOCHHA U IIPUOABIISIIOT
2-3 MJI KOHLIIEHTPUPOBAHHOW CEpHON KUCIOTH. BOpOHKY 3aKphIBatOT MPOOKOI M CMECh BCTPAXUBAIOT



okoii0 10 mun. IIpu 3TOM BOPOHKY JiepKaT MpoOKo BHU3 U BpeMst OT BpeMEHHU OTKPBIBAIOT KPaH,
9TOOBI BBIIIYCTUTH BBEpPX Maphl JeTy4nXx BemecTB. [locie 3Toro cMecu JaroT pacciaonuThCsl, Ha YTO
TaKxe norpedyercs MuHyT 10 win saxke 60Jiblie, 1 MEAJICHHO CITYCKAlOT HIPKHUHM CIIOH KUCIIOTO
TyApOHa.

OcraBimmiicsi B BOpOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM e CIOCOOOM BOJIOH B TeYeHHE 1—2 MUH.
Bonublii croii cmyckaroT, a KepoCHH IpoMbIBatoT 5-10-nporieHTHBIM pacTBOpoM Hienoun. [locne
CIIMBAHMS MIETIOYHOTO CJI0Sl OTMBIBAIOT OT KEPOCHHA BOAOI OCTAaTKH 1enouu (1mpoda genondranen-
HOM).

Y6exaaroTcst B TOM, YTO OYMIICHHBIN KEPOCHH OKa3bIBaeTCs O0JIee MpO3padHbIM, JIydIlle TOPUT U
umMmeeT apyroii 3anax. Ha auctku GuiibTpoBasIbHOM OymMard MOMEIIAloT Karuld HCXOJHOTO U
OYHUIICHHOTO KepocuHa. OUHIIEHHBI KEPOCHH UCTIAPSETCS MOJTHOCTHIO, HEOUNIICHHBIN OCTaBIISIET
rocyie ce0st TSITHO TIPUMECEH.

Tema 13. XvMus 1 4ucTora B A0Me

Msuta. CocraB, CTpoeHHE, OTy4YEHHUE.

CuHTeTHYECKHE MOIOIIIUE CPECTBA U TIOBEPXHOCTHO - aKTUBHBIE BELIECTBA.

OcnoBuble komnoHeHTbl CMC: moBepxHOCTHO-akTUBHBIE BeliecTBa ([IAB); BcmomorarenbHbie
BEIECTBA: MIEJIOYHBIE COJTH - KapOOHAT M CHIIMKAT HATPHS, HEUTpaJIbHBIE COJH - CyIb(dar u gocdar
HaTpUs; KapOOKCUMETWIILIEIUTION03a, TOTUBUHWIIUPPOINIOH, XMMHUUECKHUE OTOCINBATEIH
(mepcoin); XMMHYECKUE 0TOeTMBaTeN! (epekuch BOAOPOa); husnueckue (ONTUIECKHE)
orOenuBaTeny - (GIyopecuupyrolne CoeAMHEHNS; aICOPOIMOHHBIE KpacuTenu (yJIbTpaMapuH,
WHAWTO, CAHTETUYECKUE OPraHNYeCKHe MUTMEHTHI ); OM0100aBKH - (PepMEHTHI (JIMIAa3bl, IPOTeas3bl U
Ip.); OTAYIIKH; aHTHCTaTHUKH.

CpenctBa OBITOBOW XUMHUH - XHMHYECKUE CPEJCTBA MO YXOIy 32 COOCTBEHHOCTBIO: OAEKIOM, TIOMe-
uieHusIMH, aBToMooussiMu. K cpencrBaM OBITOBON XMMHUU OTHOCAT JA€3UH(UIMPYIOIINE CPEICTBA,
pernemieHTsl 1 np. cpencrsa. CpeacTBa OBITOBOM XMMUH, IPUMEHSIEMBIE [Tl BEIBEICHUS TSI TCH.
Ilpaxmuxa

Onpeoenenue pH - cpeovi 6 mbLiax u wamnyHax.

Ilpucomosnenue mvlia u3 c6eUKU U CMUPATLHOU COObI.

Buigeoenue namen ¢ mxanu. Moina. Cocmas, cmpoenue, nonyuenue.

Cpasnenue c8olicme Molia CO C8OUCMBAMU CIMUPATbHBIX NOPOUKOS.

Tema 14. XuMusi 1 KOCMETUYECKUE CPEJICTBA

Kocmernueckue moromue cpeacta. Kpemsl. [lenomoromue cpeacrsa. OnonackuBaTean U KOHAN-
uuoHepsl. I'enn. CocTaB v CBOIMCTBAa KaKk COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJICTB TMTUEHBI;
IPaMOTHBIN BBIOOP CPEACTB IMTUEHBI; MOJIE3HBIE COBETHI M0 YXOAY 3a KOXKEH, BOJIOCAMU U MOJOCTHIO
pra. CocTaB u CBOICTBa HEKOTOPHIX MPENapaToB TMTHEHUYECKOM, JTIeYeOHON 1 IEKOPATUBHOMN
KOCMETHKH, FPAMOTHOE MX MCMOJIb30BaHUE. XUMHUUECKHUE POLIECCHI, JIeXKAIlUe B OCHOBE yX0/a 3a
BOJIOCaMH, UX 3aBUBKH, YKJIaJIKH, OKPACKH; MIPaBUIBHBIN YXO/]I 32 BOJIOCAMH, TPAMOTHOE UCTIOJIb-
30BaHME MPENapaToB Ui OKPACKU U YKIIAIKH BOJIOC, OPUEHTUPOBAHNE B NX MHOTOOOpa3nH.
J1e30/10paHThl ¥ 0O30HOBBIN «ILIUT) MIAHETHI.

JymucTele BeniecTBa B nappromMepun, KOCMETHKH, MOIOIITUX CPE/ICTBAX.

D¢pupnsie macna. Cocras. Cnoxubie 3¢upbl. CocTaB, CTPOSHHUE, MTOTYUYECHHUE.

Ipaxmuka

H3yuenue cocmasa 0ekopamugHol KOCMEMuUKU no IMUKEMKAM.

Onpeoenenue pH - cpeovt 6 mvLnax u wWamMnyHsx.

H3zeneuenue s¢pupnvix macen uz pacmumenvrnozo mamepuana. Ilepeunas mama, enogoe macio.
Tonyuenue croxicHbIX I3PUPO8 U3 OP2AHUYECKUX COCOUHEHUL. DMUIMemanam (3anax poma,).
Hszobymunsmanam (ppykmoauiil 3anax).

Tema 15. Xumus u mianera 3emis

XUMHYECKHE dJIEMEHTHI B Onocdepe. BuoreHHsie n BTOPOCTENEHHBIE XUMUYECKHE dJIEMEHTBI. Makpo
Y MUKPO3JIEMEHTHI. [[pHunHbI 1 IPU3HAKK HEIOCTATKA B OPraHU3ME YeJIOBEKa HEKOTOPBIX
aneMeHToB. buoreoxumuueckue ukiibl. L{ukiasl ra3000pa3HbIx BemecTB. Ocaq0uHbIe IUKIIBI.
Kpyrosopot azora B 6mochepe. Cunepanus. KpyroBopot yriepona B 6uocdepe. Kpyrosopor
kucnopona B ouocdepe. [Ipaktudeckas padora «KauecTBeHHOE OnpeneneHrne HEKOTOPHIX TSHKEITBIX
METaJIJIOB B Boie». ATMOc]epa Kak CBeTOPMIbTP. 3aCOPEHHOCTh atMocdepsl. [IpuunHbl n3MeHeHus
SPKOCTH, I[BETa aTMOC(EphI, MPO3PAYHOCTH U BUIAMUMOCTH aTMOc(hephl. DKOJIOTHIECKHE TTPOOIEMBI B



atMocdepsl. [TapaukoBbiii a¢ddekT. [TapHukoBbie Ta3sl. BropocTeneHHble KOMIIOHEHTH aTMOC(EPHI
(yrimexucibli Ta3, MeTaH, OKCHIBI a30Ta, TponochepHbIid 030H, XIopdTopyriepos). [TocnencTeus
NMapHUKOBOTO 3¢ dexra. O30HOBBIN UIUT U 030HOBAs AbIpa. Lluki o3oHa. [IpuunHbI HCTOHYEHNUS
030HOBOTO IUTAa. BemecTpa - 3arpsi3autenu Tpornocdepsl. Okcuapl cepsl U xiopa. KuciiotHeie
JOKIU. XUMH3M TporieccoB. PoToXuMu4eckuii cMor. Poib OKcHaoB a30Ta, 030Ha, yrapHOro rasa,
YIJIEBOJIOPOJIOB U allbJACTHIOB B 00pa30BaHHK (POTOXUMHUYECKOTO CMOTa.

Ilpakmuka

H3yuenue xucrommocmu ocaokos

Hccnedosanue 6030yxa na codepaicanue meepobix npumecell (8U3yarbHO U NPU NOMOwU
Mukpockona). /lecpuyum npecnoii 600b1 Ha naaneme. 3azpssHenue 600vl. Konyenmpuposanue
MOKCUKAHMO8 NO Ouonocuieckum yenouxkam. Ilpedenvno donycmumvlie KOHYeHMpayuu 6eujecma

6 6o0e. O030p 3nauenuii II/[K no naubonee onacnvim sewyecmsam. Cmounvie 600ul. Ilepsuunas,
8MOPUYHASL U MPEeMUYHAs 0OpAOOMKA CIMOYHBIX 800. Xumuueckue cnocodwvl yOanieHus 3a2psasHeHul
(copbyus, Helumpanuzayus, Koa2yiayus, Cmepuiu3ayus, IKCMpaKyus, 31eKmpoxumuiecKkue
cnocodwt). CunmemuyecKkue n08epXHOCMHO-AKMUBHbIE BEUeCBA KAK 3a2pA3HUment 2uopocgepbi.
Hcmounuku ouoxkcuno8020 3azpsasHenus 600bl.

Onpeodenenue cooepaicanusi UOHO8 8000poda 8 sode: pH- ¢hakxmop 600wl (uccredosanusi npob 800wl ¢
NOMOUWBIO DYMANCHBIX UHOUKATNOPOB).

«Onpedenenue aMmuara u UOHO8 AMMOHUS 8 B00ey. DKo0cudecKue nPoodaIeMbl AUMOCQepbi.
Tecmuyuovl. Uncexmuyuovl, eepouyudvl, pyneuyudvl, poOeHmuyuobl, Hemamoyuobsl, AKApUYUODLL.
Komnnexcnas cucmema 3awumer pacmenuti. Humpameor u numpumut. Mx énusnue na opeanusm
yenogexa.

«Onpeodenenue omHOCUMENLHO2O KOAULECMBA HUMPAMO8 8 NOYBEY.

«Onpedenenue maxicenvlx Memaios 8 nouge (LOH08 Meou 08YX6AIeHMHOU, CBUHYA)Y.
DKonoeuueckuiit MOHUMOPUHe. 3a0ayu IKOI0SUHeCK020 MOHUMopuHea. Xumudeckue u Ouoro2udecKue
Memoobl ananuza. buounoukayusn. Qumounoukayus. Xumuieckue memoovl KOHMPOJIA.

«Oyenka 3azpsazHenus 6030yxXa O COCMOAHUIO X80U COCHbLy. Memoovl MoHumopunea 8030yWHoOU
cpeoul.

«Oyenka 3azpsaznenus 6030yXa O COCMOAHUIO X80U COCHbLY.

«Onpeoenenue yucmomol 6030yXa NO TUWAUHUKAMY.

«CHee - unouxamop yucmomul 8030yXax.

«Onpeodenenue 3anvblieHHOCMU 8030YXAN.

«Oyenka 4ucmomuvl ammoc@epHo2o 8030yxXa no eIuyUHe A8MOMpPAHCNOPMHOU Hazpy3Kuy. Memoobi
MOHUMOPUHEA 8030YUIHOU CPEDbL.

«Pacmenus - unouxkamopwi nio0opoous nougy.

«Pacmenus - unouxamopvi KUCIOMHOCMU NOYBY.

«Pacmenus - uHOUKamopvl 800HO20 PeHCUMA NOUEH.

«Opeanonenmuueckue noxazamenu 00bl.

«Kecmrxocmob 600b1». Memoovl monumopunea 600HoU cpedvl. «ccredosarie 6000npo8ooHOU
800b1Y.

Tema 16. Hayuno- uccnenoBarenbckasi IpOeKTHas A€ITEIbHOCTh

Teopust. [Tonsitue npoekta. TUIBI IPOEKTOB, OCHOBHBIE 3TAllbl BBHIIIOJIHEHUS poekTa. Kpurepuun
OLICHMBAHUS BBITIOJHEHUS M 3aLIUTHI IIPOEKTOB.

Co3anue mpoeKTa OCYIECTBIISETCS MO CICAYIOIIMM dTaraMm:

- Onpenenenue npoodIeMbl;

- AKTyanuzanus Tem;

- Bb10op 00bekTa u3ydeHus;

- [TocranoBka 1enu 1 3a1a4;

- [Tonbop marepuana;

- Be16op MeTo10B Hcce10BaHus;

- [IpoBeneHne SKCIEPUMEHTAIILHON PAOOTHI;

- Odbopmienne paboThl;

- 3aniuTa MpoeKTa, MPeJICTaBICHUE PE3YIIbTAaTOB.

Ilpakmuxka

BeImonHeHe TPOEKTOB C UCTIOIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHH. 3aliTa MPOSKTOB.



2.3. ®opMbI KOHTPOJISA U ATTECTALNU 00y4AOIIUXCS

Jliist oTCIIeKUBaHUs Pe3yIbTaTUBHOCTH 00pa30BaTEIHLHOIO MpOLiecca Mo MporpaMme « XUMHS B
JKU3HU YCJIOBCKA» HUCIOJB3YIOTCA CICAYHOIIUC BUABI KOHTPOJIA:

- IpeABAPUTEIbHBIN KOHTPOJIb (MIPOBEPKa 3HAHUI yyaluxcsi Ha Ha4aJIbHOM 3Tarle OCBOEHUS
[IporpaMmel) - BXO/IHOE TECTUPOBAHUE;

- TeKYIIUHA KOHTPOJIb (B TEUEHUE BCETO CPOKA peasn3allii MpOTrpaMmBbl);

- UTOTOBBIA KOHTPOJIb (3aKJIFOUUTENIbHAS IPOBEPKA 3HAHUM, YMEHHI, HABBIKOB IO UTOTaM
peanuzauuu [Iporpammst).

®opMbI aTTECTALIUMA

- caMoCTOsITeNIbHAsA padoTa;

- TECTHPOBAHHE;

- TBOPYECCKUC OTUCTHI;

- y4acTHe B TBOPUYECKHX KOHKYpCax U MPeAMETHOMN OMMMIIUAJE 110 XUMUHU;

- IPEe3EHTAINS 1 3alIUTa MTPOEKTA.

Texkymuii KOHTPOJIb:

dopmaMu KOHTPOJIS yCBOEHUS yueOHoro marepuana [Iporpammsl SBIISIOTCS OTYETHI 10
MPAaKTUYECKUM paboTaM, TBOpUYECKHE paOOTHI, BRICTYIUICHHS HA CEMHUHApaX, CO3/IaHNe MPE3CHTAINH
o TeMe u T. 1. OOy4aroiuecs BHIMONHAIOT 33/1aHUS] B MHIAMBUAYaTbHOM TeMIIe, COTPYIHIYAS C
neaaroroM. BeInoiaHeHne NPOeKTOB CO3/1aeT CUTYAIHIO, TO3BOJIAIONIYIO PEATU30BaTh TBOPUYECKUE
CHJIBI, 00€CIEUNTh BHIPAOOTKY JIMYHOCTHOTO 3HAHUsI, COOCTBEHHOTO MHEHUS, CBOETO CTHIIS
JesTenbHOCTH. BKIIoOueHne 00y4yarommXxcsl B pealIbHYI0 TBOPUYECKYIO AEATENHHOCTD, PUBJICKAIOITYIO
HOBM3HOH 1 HEOOBIYHOCTBIO SIBJISETCS] CTUMYJIOM Pa3BHUTHS MO3HABATEIHLHOIO HHTEpECaA.
OnHOBpPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBIABIISATH MPOOJIEMBI M pa3pelIaTh BOSHUKAOIINE
MPOTUBOPEYHS.

[1o oxOHYaHMU KaX /10l TeMbI IPOBOJUTCSI UTOTOBOE 3aHATHE B BUAE TEMATUUECKOIO TECTUPOBAHHUS.
HToroBas aTTecTamusi NpeIycMaTpUBaeT BBIIOJHEHUE UHIANBUIYAIBHOTO TIPOCKTA.
3.0prann3anuoOHHO-NIeIAroruyecKue ycaosus peagusanuu Ilporpammsi.

1.1. Yue6no-meroauueckoe odecneuenue [porpammoi

Meronuka 00y4eHus 1o nporpamme «XHUMHUs B )KU3HH YEJIOBEKA» COCTOUT U3 COYETAHMS
JIEKIIMOHHOT'O M3JI0KEHHs TEOPETUUECKOT0 MaTepHasa ¢ HarJIsJHBIM [TOKa30M HJUTIOCTPUPYOLIETO
MaTepHaia u IPUEMOB peIIeHus MPaKTHYeCcKuX 3aad. OOyuaromuecs 3aKperuisioT oayYeHHbIe
3HaHUs yTEM CaMOCTOSATENIBHOIO BBITIOIHEHUS IPAKTUUECKUX padoT. [{j1st pa3BUTHUS TBOPUECKOTO
XMMUYECKOT0 MBIIIIEHUS! U HABBIKOB AaHAJIMTUYECKOM EATENbHOCTH NE€Jaror IpoBOIUT CEMUHAPHI,
3aHATU 110 IPE3CHTALMK TBOPUECKUX U MPAKTUYECKUX PAbOT, MO3TOBBIE IITYPMBI,
HHTEIICKTYalbHbIE UTPBI.

1.2. Marepuanbno-Texnuueckoe obecnedenne IIporpaMmer

OpraHu3anoHHbIE YCIOBHS, TIO3BOJISIONINE PEATH30BaTh CO/IEPKaHNE IOTIOIHUTETbHON
o0pazoBaTeIbHOM MporpaMMbl « XMMUS B )KU3HU YEIIOBEKa» MPEAIONAraroT HaJTHIue:

- IOMEIIEHMS], YKOMIUIEKTOBAaHHOTO CTaH/IaPTHBIM y4eOHbIM 000pYI0BaHHEM U MeOelbIo (JI0CKa,
MapThI, CTYJIbS, MKa(bI, JIEKTPOOOECIICYCHNE, BRITSHKHON IKad), paKOBUHA C XOJIOAHON
BOJIONIPOBOJIHOM BOJION).

- HEOOXOJUMBIX JJIs1 SKCIIEPUMEHTOB 000PYIOBaHUS U PEAKTHBOB.

- MYJIbTUMEIUHHOTO 000pyT0BaHUs (KOMITBIOTEP, HOYTOYK, TIPOSKTOP, (AT - KapThl, SKPaH,
CpeICTBa TEIEKOMMYHHKAIMH (JTOKAJbHBIE IIKOJIbHBIE CETH, BBIXOJ B UHTEPHET).
JunakTiueckoe obOecrieueHre npernoiaraeT HaTuuue TEKCTOB Pa3HOYPOBHEBBIX 3aIaHU,
TEMATHYECKUX TECTOB IO KAXKIOMY pa3/ielny TeMbl, HHCTPYKIIHIA /I BHITOTHEHUS TMPAKTUYECKUX
paboT, Tabmuiel xXumMudeckux saemMenToB J[.M. Menneneea, Tabiauibpl pacTBOPUMOCTH OCHOBaHUH,
KHCJIOT, COJICH.
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