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IHosicuuTeabLHAA 3aNIMCKA

JononuurenbHas o01meo0dpazoBaTenbHas oomepasBuBaromas nporpamma «Llkosa roHoro
MeIMKAa) COCTaBJIEHA B COOTBETCTBUU C HOPMATUBHBIMU JOKYMEHTAMHU:
- ®enepanbHbIM 3aKk0HOM Poccuiickoit @enepannu ot 29 nexadps 2012 roga Ne 273-03 «O6
obpaszoBanuu B Poccuiickoii @enepanumny;
- [Ipukazom MunucrepcTa npocsemienus Poccutickoit @eaepannu ot 09 Hos6ps 2018 r. Ne196
«O06 yrBepxaeHnu [lopsaka opraHu3anuy U OCyIIEeCTBIEHUS 00pa30BaTeNIbHON AEATENbHOCTH
10 JIOTIOJTHUTEIIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam»;
- [ToctanoBnenuem ['naBHOrO rocyjapcTBeHHoro canutaptoro Bpada P® ot 28.09.2020r. Ne28
«O06 yrBepxnennn canutapubix npasui CII 2.4.3648-20 «CanutapHO-31THAEMUOIOTHUECKUE
TpeOOBaHUS K OPraHU3aLMsIM BOCIIUTAHUS U 00yUYEeHHUs, OTAbIXA U 03OPOBJIEHUA AETEH U
MOJIOICKIY,
- [Ipuxa3zom MunucrepcrBa oopa3zoBanus 1 Hayku Poccuiickoit @eneparun ot 23.08.2017 rona
Ne 816 «O0 ytBepxnenuu [lopsiaka npuMeHeHUs: OpraHU3aysIMK, OCYLIECTBIISIOIUMU
00pa3oBaTeNbHYIO AEATEIbHOCTD, 3JIEKTPOHHOTO 00Y4YEHUs, TUCTAHIIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTUH MPH peanu3aiy 00pa3oBaTEIbHBIX IPOTPAMM.
-ITocranoBnenue I'maBHOro rocy1apcTBEHHOI0 cCaHUTapHOro Bpaua Poccuiickoit deneparyu ot
28.01.2021 Ne 2 «O6 yTBepkeHuu canutapHbix npasui u HopMm CanlluH 1.2.3685-21
«'urueHnYecKre HOPMAaTHBBI U TPeOOBAaHUS K 00€CTIeUeHHUIO 0€30MMacHOCTH U (MJTH )
0€3BpeAHOCTH 15 YeIoBeKa (aKTOPOB CPEebl OOMTAHUSY,
-ITIpuka3z Ne 427 ot 05.04.2021 «O BHecennn n3meHeHwuii B mpukas ot 20 mapra 2018 r. Ne 281
«O0 yTBEep)KICHUH TPABHII TEPCOHU(PUIIMPOBAHHOTO (PUHAHCHPOBAHUS JOMTOTHUTEIHHOTO
oOpa3oBaHus neTel YP» M MHBIX HOPMaTHUBHBIX ITPABOBBIX IOKYMEHTOB.
-IlonoxeHue o TONOIHUTEIBHBIX 00111e00pa30BaTEIbHBIX 001EPa3BUBAIOIIUX IPOrpaMMax,
nopsiike ux paccMorpenus u yreepxkaeHus B MbOY «banesunckas COILL Ne 1y
HanpaBieHHOCTb POrpaMMbl — €CTECTBEHHOHAYYHaSI.
YpoBeHb nporpaMmmbl — 0a30BbIH.
AKTYaJIbHOCTH NPOrpaMMbl — B cructeme ecTecTBEHHOHAYYHOTO 00pa30BaHUS XHUMUS
3aHUMaeT Ba)KHOE MECTO, OIPEeNsieMOe POJIbI0 XUMUYECKOH HayKH B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B MATEPHUATBHOM KHU3HH OOIIECTBA, B PEIICHUH TII00TBHBIX IPOOJIEM YeIOBEYECTRa,
B (DOPMHUPOBAHUN HAYYHOM KapTHHBI MUPA.
JlaHHBII Kypc OXBAaTBHIBAET TEOPETHUYECKHE OCHOBBI XMMHHM W TPAKTUYECKOE Ha3HAYCHHE
XMMHUYECKMX BEIIECTB B IIOBCEJHEBHOM JKW3HM, YTO TMO3BOJSET pPACHIMPUTH 3HAHUS
00yYaromuxcs 0 XHMHYECKHX OIBITAaX, CIIOCOOCTBYET OBIAJCHUIO METOAMKAMH IPOBEICHUS
HKCHEPUMEHTOB, Pa3BUBAaeT HMHTEpec OOydarouierocs K 3KCIEPUMEHTY, HAyYHOMY IIOHCKY.
[IpakTryeckas HampaBIEHHOCTh HW3y4aeMOI0 MaTepuana JelaeT JaHHBI Kypc O4YeHb
akTyaibHbIM. [lepen coBpeMeHHBIM OOpa30BaHUMEM CTOUT NpoljeMa peanu3aluu Haeu
KOHUENIUN MNpoQuibHOro o00y4eHus, TpeOyIolero yuyera HWHTEPECOB M CKIOHHOCTEH
yyaluxcs U NpeAoCTaBISIONIET0 BO3MOKHOCTh BBIOOpa COOCTBEHHOM TPaeKTOpUU O0yUYESHHUS.
JlanHasi mporpaMMa co3faeT yCJIOBUS AJISl COLUAIbHOrO0, KyJIbTYPHOTO U MpOo(eccrnoHalIbHOTO
CaMOOIIpe/IeNIEHUs, TBOPUYECKON caMopeanu3aliy JUYHOCTH peOEHKa, MO3BOJISET ydaIluMCs,
I[EJICHAIPABICHHO TOTOBSIIIUMCS K MOCTYIUICHHIO B BY3BI 110 XUMHYECKAM M MEIHIIMHCKUAM
CMELUANBHOCTAM, YOeIUThCsl B MPaBUWILHOCTH BhIOOpa Oynymieil npodeccun. UneHsl Kpyxka
CMOTYT Ha TIPaKTUKE MCIIOJIb30BaTh CBOM 3HAHUS HA yPOKAaX XUMHUH U B OBITY.
OTauunTeJbHbIEe 0CO0EHHOCTH NMPOrpamMmMbl — OTIIMYUTENBHON OCOOEHHOCTBIO MPOrPaMMBbI
SBIISIETCS €€ MPaKTHYECKash HaIpPaBJICHHOCTb, MO3BOJISIONIAas chOpMUPOBATH y OO0YUAFOIIUXCS
MPAaKTUYECKOe NPUMEHEHHE IOJMYYSHHBIX 3HAaHUM B XOJ€ BBINOJIHEHHUS HKCIEpUMEHTa U
WH/IMBUYaTBHBIX HCCIEOBATEIBCKUX MPOCKTOB, & TAKXKE CIIOCOOCTBYET CaMOOIIPEEICHUIO
ydaluxcs, 0CO3HaHHOMY BBIOOpY Ipodeccuu.
HoBu3na -IIporpamma mnpeaycmarpuBaeT HCHOJIb30BAaHME M INPUMEHEHHE COBPEMEHHOTO
obopynoBanus LlenTpa 06pa3oBaHus €CTECTBEHHO-HAYYHOTO M TEXHOJIOTHYECKOTO Mpoduiien



«Touka poctay- nudpoBoil M0 XUMUH, OHOIOTHUH, PUZNKE(KOMILTIEKT yueOHOTro 000py10BaHuUs,
BKITIOYAIOIIUI U3MEPHUTEIbHBIHN OJIOK, HHTEp(dEelc KOTOPOTro MO3BOJISIET 00ECIIEYMBATh CBS3b C
PErUCTPaTOpPOM JaHHBIX, U HAOOP JTATYMKOB, PETUCTPUPYIOMINX 3HAYCHUS PA3TUIHBIX
(GU3NYECKUX U XMMUYECKUX BeJTMYMH).Ha 3aHATHSX BBITIOJIHIIOTCS 3aHUMATEIIbHBIC U
UCCIIeI0BATENbCKUE Ta00PaTOPHBIE ONBITHI, KOTOPBIE HE BCET1a MOTYT IMPOBECTH yYaIIHecs B
paMKax IIKOJIBHOM MpOorpaMMbl. XUMHUECKUH SKCIIEPUMEHT MIPUMEHSIETCS yUAIIUMUCS JUIS
YCBOCHHMSI HOBBIX 3HAHUH, TOCTAHOBKH I€PE]] HUMH ITO3HABATEIbHBIX MpoOieM. Perenue ux ¢
UCIIOJIb30BAHUEM PKCIIEPUMEHTA CTABHUT yUaIlIUXCs B TIOJIOXKECHUE MCCIIEIOBATENICH, UTO, KaK
MOKa3bIBACT MPAKTHKA, OKA3bIBAET IMOJIOKUTEIBHOE BIMSHAE HA MOTHUBALIUIO H3YUYCHUS XUMUH.
IMenarornyeckas mejiecoo0pPa3sHOCTh — MEAArOTHYECKAs 11€JIECO00PA3HOCTh IPOTPAMMEI
3aKJII0YAeTCsl B TOM, OHAa OTBEYAET MOTPEOHOCTSIM 0011ecTBa M 00pa30BaTEIbHBIM CTaHAAPTaM
obrero oopazoBaHusi B GOPMUPOBAHHH KOMIIETEHTHON TBOPYECKOW JINYHOCTH.

[Tporpamma BKJIFOUAET TEOPETHUYECKYIO U MPAKTHYECKYIO MOJATOTOBKY K U3YUEHHIO BEIIECTB, C
KOTOPBIMH CTAJIKMBAEMCS KQK/IbIH JI€HB, COCTOSIIYIO B OCBOCHUH MPABHII TEXHUKH
0€30MacHOCTH, TIPAaBUJI PA0OTHI C BEIIECTBAMU. 3HAYUTENIbHAS POJib B [IporpaMmme OTBOIUTCS
XUMHAYECKOMY dKCIepuMenTy. biaronaps sTomy oOydaronuecs: IpuoOpeTaroT MOTHBALIUIO U
MHTEpEC JAIbHEHINEro H3y4eHUs IpeMeTa.

[Tporpamma HOCHUT cOaTaHCUPOBAHHBIN XapaKTep U HAIIPABJICHA HA Pa3BUTHE XMMUYECKON
KyJIbTYpbI 00yUYaIOMIMUXCSI U Ha UX PACKPBITUE HHUBHLYaJTbHBIX TICHXOJIOTHYECKUX
0coOeHHOCTEH.

Anapecart nmporpamMmmsl — [IcuxoJ1oro-Bo3pacTHbie 0cOOCHHOCTH aeTeit 15-16 net. Jlanubiii
BO3PACTHOU TIEpUO]] OOYCIIOBIICH IIEPEXOIOM OT JACTCTBA K B3POCIIOCTH, UTO SBJISICTCS TJIABHBIM
CMBICIIOM 3TOTO 3Tana. [10ApOCTKOBBIN MEPHO CUNTACTCS «KPU3UCHBIMY», TaKasi OLECHKA
00yCJIOBJICHa MHOTMMHU Ka4eCTBEHHBIMH CIBUTaMH B Pa3BUTHH MOJIPOCTKA. FIMEHHO B 3TOM
BO3pACTE NMPOUCXOAAT UHTCHCUBHBIC M KapAWHAIbHBIC U3MEHEHUS B OPTaHU3aIMH peOeHKa Ha
MyTH K OMOJIOTUYECKOM 3PEJIOCTH U MOJIOBOT'O CO3PEBaHUs. AHATOMO-(PH3HUOIOTMYECKHE CABUTH
B Pa3BUTHH MOAPOCTKA MOPOKAAIOT: TyBCTBO B3POCIOCTH, Pa3BUTHE HHTEpEca K
IIPOTHBOIOJIOKHOMY IOJTY, TPOOYKICHNE ONpeIeIEHHBIX POMAaHTUYECKHX YyBCTB, CTPEMIICHHUE
K CaMO0Opa30BaHMIO U CAMOBOCITUTAHHUIO, ONPEACIICHHOCTh CKJIOHHOCTEH M PO ECCHOHATBHBIX
UHTEPECOB.

['maBHOE TMICUXOJIOTHYECKOe MPUOOPETEHNE PaHHEH FOHOCTH — 3TO OTKPHITHE CBOETO
BHYTPEHHET'0 MHpa, BHyTpeHHee «S1». [ TaBHBIM H3MepeHneM BpEMEHH B CAMOCO3HAHUU
ABIISIETCS Oyayliee, K KOTOpoMy OH (oHa) ce0st ToTOBUT. Bemymast IesiTenbHOCTh B 9TOM
BO3pacTe — y4eOHO-TIpodeccroHaIbHasl, B polecce KOTOpoil GopMHUPYIOTCS MUPOBO33pEHHE,
npodeCCHOHATbHBIE HHTEPECH], CAMOCO3HAHKE, MEUTa U UICAIIbI.

IIpakTHyeckas 3HAYMMOCTB IJIS1 LeJ1€BOM rPYNNbI — PeaTH3aIHs IPOTPAMMBI CIIOCOOCTBYET:
-CO3IaHHI0 HEOOXOJMMBIX YCIOBUH JUISI INYHOCTHOTO Pa3BUTHSI yUAIIUXCsl, TIO3UTHBHON
COIMAITN3AIUH U TPOPECCHOHATHHOTO CAMOOTIPEICTICHHS

-Y0BJIETBOPEHUIO MHINBUAYAJIbHBIX TOTPEOHOCTEN yUalIMXCsl B UHTEIUIEKTYalIbHOM, Pa3BUTHH;
- CaMOPa3BUTHIO O0YYAIOIIUXCS, UX HHAMBHUYaJIbHBIX CIIOCOOHOCTEH, JambHEeHIIero
camMoo0pa30BaHMUsL.

IIpeeMcTBEHHOCTDH MPOTrPaMMBbI — JTAHHAS IPOTPAMMa SIBIISIETCS YaCTHIO CHCTEMBI HHTETPAIHH
00I1IEero M JOMOJIHUTENBHOTO 00pazoBanus. [IpuHIMI HHAMBHTYaTBHOTO U

i epeHITMPOBaHHOTO TIOX0/1a TIPEATIONIAraeT YIeT JNIHOCTHBIX, BO3PACTHBIX 0COOEHHOCTEH
JeTel ¥ ypOBHS UX NICUXUYECKOTo U (pusnyeckoro pazputus. CoaepxkaHue nporpaMmsl
CTIIOCOOCTBYET MHTEIUIEKTYAIbHOMY, TBOPYECKOMY, IMOIIHOHATEHOMY Pa3BUTHIO
BOCIIUTAaHHUKOB. [IporpaMmMa oCHOBBIBaeTCS MPEUMYIIECTBEHHO Ha aKTUBHBIX METOJ1aX
00y4YeHHS U peasibHa B IJIAaHE UCTIONB30BaHUS YIeOHO-METOAMYECKIX, MaTEPUATBHO-
TEXHUYECKUX CPEJCTB.

O0BemM nporpamMmsl — 68 yacos.

Cpok ocBoeHusi nporpaMmbl — 1 roj.

Oco0enHocTu peaju3auuu  00pa3oBaTeIbHOr0 mpouecca, (GopMbI OpraHu3alUU



o0pa3oBaTeIbHOT0 mpouecca- [Ipu opranuzanuu 00pa3oBaTENBLHOTO MPoIlecca MeIaror
VUUTHIBACT CHENU(UKY KOHKPETHOM Y4eOHOH Tpynmbl  (yCIIeBaeMOCTh, TBOpPYECKas
aKTUBHOCTb, MIPEANIOYTEHUs AeTeli). KpoMme BeimoHeHus paboT Mo pyKOBOJICTBOM Iearora
00yYaroIuMCs MPEIJIararTcsl TBOPYECKHE MPOCKTHI (METO] IIPOCKTORB), a TAKIKE MPOOIIEMHBIC
3aJJaHus JJIs CAMOCTOSITENIbHOTO BhIMoyiHeHHsI. Ha 3aHatusx cosnmaercs atmocdepa, Koraa
pebsitTa CBOOOHO COBETYIOTCS, KOMMEHTUPYIOT, IIOMOTAIOT JIpyr npyry. st mpodunaktuku
yTOMIIIEMOCTH HAa KaXKJIOM 3aHATUU TPHMEHSIOTCS O3JEMEHTBI 370POBbECOEperaronmx
texnosoruii (Komrmiekcs! ynpakuenuii GuskynbTypHbIx may3 — CaulluH 2.2.2/2.4.1340-03).
@opMBbI OPraHU3aNNOHHOM 1eATEJIHLHOCTH.

dopmamMu OpraHu3aIuK 3aHATHH SBIISIOTCS TPYIIOBas (TEOPETHYECKAs YaCTh) U
WHIUBUAYATBHO-TPYITOBas (MPAKTUYECKAs 9acTh).

@opMbI 00y4eHHS — OYHAS.

PexxuM 3aHATHI — pa3 B HEJEIIO TI0 2 aKaICMUYECKUX Yaca.

Hear m 3amayu mporpammsbl. Llenb nporpamMMmbl — CO3JIaHUE YCIOBHM ISl Pa3BUTHS
TBOPYECKHX CIOCOOHOCTEH OOYydYaroNMXCs, MX JUYHOCTHOTO POCTa, MPOPECCHOHATHLHOTO
CaMOOIIpEICIICHUsT U caMopeanu3anuu. Js JOCTHIKEHUS MOCTABICHHOW IIENH ONpE/ICICHBI
CIICAYIONINE 3a1a4H:

1) chopmupoBaTh y ydammxcs HpPEACTABICHHUE O IEIOCTHOW €CTECTBEHHOHAYYHOH KapTHUHE
MHUpa, CHOCOOCTBOBATH PA3BUTHIO CHUCTEMHOTO MBIIUICHUS M BCECTOPOHHETO pa3BUTHSI
JMYHOCTH;

2) pa3BHBaTh yMEHHE HAOJIIOMATh M OOBACHITH XMMHYECKHE SIBICHHS, MPOHMCXOMAIINE B
IpUpPO/IE, Tad0PaTOpUH, MOBCETHEBHON JKU3HU;

3) dopmupoBaTh mpaKTUYECKHE HABBIKM MPOBEICHUS HCCIICIOBATEILCKOW pPabOThl U
oOpallleHHsI C XUMUYECKUMH BEILIECTBAMH;

4)npoBeficHue MPOPOPUEHTAMOHHON pPa0OThl, 3HAKOMCTBO C pabOTOM (apmareBra,
nabopaHTa, MEJICECTPHI, Bpaya;

5) cmocoOcTBOBaTh (POPMUPOBAHUIO KITFOUEBBIX KOMIIETEHTHOCTEH yYaIlMXCS: TOTOBHOCTh K
caMo00pa3oBaHUI0, K HCIOJIB30BAHUIO HH(OPMAIIMOHHBIX pPECypCcOB, K COIUAIBLHOMY
B3aUMOICHCTBHIO; KOMMYHUKATHBHAsI KOMIIETEHTHOCTb;

YyeOHbIii U1aH

N m/mt Ha3Banue paszzaena, Tembl KonuuecTtBo yacos DopmbI
Bcero Teopus [Ipakruka arrecTaiyy/
KOHTPOJISI
1 3ren 1. Beenenne xumuro. TexHuka Ge3omacHocTH pu pabote B nabopatopuw. [IpaBuia paboTsl ¢
MMH BEIIECTBAMH U 000pY/I0BaHHEM
1.1. |Tema 1.1 Broauoe 3austue. Urpst 2 1 1 BHCIITHUI
Ha KOMaH/1000pa3oBaHue KOHTPOJIb,
CaMOKOHTP
OJ1b
1.2.  |Temal.2llpaBuna TEXHUKH 3 1 2 Tect

6e3onacHoctd. OOmme mpaBuia
poBeJeHHs paboT B JabopaTopuu.
Pa6ora ¢ xumuueckumu
BEIIECTBAaMH U 00OPYZOBaHUEM.
[IpaBuiia OYMCTKH MOCYABIL.

13 Temal.3HarpeBarenbHble 3 1 2
pUOOpHI

14 Temal.4 PabGotra ¢ ycraHoBkamu 4 1 3 Otuer o




Uil yrnapuBaHus, QUIBTPOBAHHS, MPaKTHYECKOM
paboTa co CHUPTOBKOM pabote

2 Paznen 2. PacTBopbr.

2.1 Tema2.1Ilpurorosnenne 8 2 6 Ortuer o
pacTBOpOB B XUMHYIECKOM] MPAKTUYECKOM
11a00paTOpHUH U B OBITY paboTte

3. Paznen 3. Xumus jgexkapcts

3.1 Tema 3.1. Camble mpocThie U3 6 3 3 TECT
JIEKapCTB

3.1 Tema 3.1. DKCKypcus B alTeKyj 2 1 1 Oruer
«KTo rotoBuT M IpoIAET HAM
JIEKapCTBay

3.2 Tema3.2. Ponb BUTaMUHOB B 5 3 2 Otuyer o
KU3HEIeATSTPHOCTH OpraHu3Ma MPaKTUYECKOM

pabote

3.3  |Tema 3.3 [lepBblc maru XuMuH B 2 1 1
MeTULITHE

3.3  |Tema 3.3 Dkckypcewus B 2 1 1 Otuer
KIIMHUYECKyto taboparoputo [[PH.

34 Tema 3.4 «XuMHSA 1 MeTULTTHAY 7 6 1

3.4  |Tema 3.4 Dkckypceus B LIPb 2 1 1 Oryer
«IIpobyieMbI COBpeMEHHO
MEIULIUHBDY

3.5 |Tema 3.5. SInoBuThIe BelecTBa 2 2 -

4 Pa3znen 4. DnemMeHTHI B POAYKTaX MUTAHUSL.

41  |Tema4.l OGHapyxeHHe Oenka B 2 1 1 BHEIIIHUI
MPOYKTaX MUTAHHS KOHTPOJTb,

CaMOKOHTPOJIb

4.2  |Tema 4.2. OOGHapyxeHHE 3 1 2
Kpaxmalia B POJyKTaX MUTAHHS.

43  |Tema 4.3 OnbITh C TAXYIUMHU 2 1 1
BEIIeCTBAMU

S PazpensS. IIpu3Hakn XMMHUYECKUX PEAKIUI

51 |Tema5.1. Kak oOHapyKHUTh 5 1 4
BEIIECTBO, MJIA YTO TAKOE
aHanuTuka. KauecTBeHHBIC
peaKIuu

52 Tewma 5.2. TlosiBitenue u 2 1 1
MCYE3HOBEHME OKpacku. Uto
TaKO€ WHJIUKATOPHI?

53 Tewma 5.3. LIBeTOBBIC TEPEXOIBI 2 1 1 BHEIITHUHN

KOHTPOJIb,
CaMOKOHTPOJIb

5.4 Tewma 5.4. lIBeTHBIC OTOHBKH. 2 1 1
Jlpyrue OmbIThI C OTHEM.

3.5  |Tema 5.5. UTorosoe 3austue 2 - 2 3amuTa mpoeKTa

Htoro gacos 68 31 37




CopeprxaHue nporpaMmbl

Pasnen 1.BBenenune xumuio. Texnuka 6esonacHocTu npu padore B 1adoparopuu. IlpaBuia
PadoThI ¢ XHMHYECKHMH BelleCTBaMH U 000py10BaHHEM

Tema 1.1.BBoaHoe 3ansitne. Urpnl Ha koMaH1000pa3oBanue(2 yac).

Teopusi. [Ipe3enTtanus Kypca: LeIH U 3a/1a41, OpTraHU3aluUs 3aHATUH U UX cnenuduka.
3HAKOMCTBO C KaJIEHJapeM KOHKYPCHBIX MeporpusTuil (1 gac).

ITpaktuka. Urpel Ha komangoo0pa3oBanue. Koncympranusa. Bompocs (1 gac).

Tema 1.2. [IpaBuna TexHuku 0e3onacHocTu. O61Iue NpaBuJia npoBeeHust padoT B
aadoparopun. Pagora ¢ xumMmuyeckuMu BelectBamu 1 ooopynosanuem. [lpaBusia ouncrku
nocyasl. (3 uac).

Teopus. Texauka 6e30macHOCTH TIpu padboTe B XUMU4eCcKor naboparopuu. [IpaBuiia moxxapHoii
6e3omacHocTi. Mepbl epBbIi MOMOIIM MTPH HECYACTHBIX citydasx OO1ue mpaBuia MpoBeIeHus
pabot B nadoparopuu. (1 gac).

[Ipaktuka. Pabota ¢ mpubopamu 1 xumMudeckiuMHu peaktuBamu (1 gac).

3HaKOMCTBO C JIaOOpaTOpHBIM 000pyAOBaHHEM (LIM(POBOIA TabopaTopueii o XuMuu, pusuke,
ouomorun) (1 gac).

Tema 1.3 HarpeBaTteabHbie npu6opbi(3 yac).

Teopus. HarpeBarenbHble npuOOpbI U 1oJIb30BaHUE UMU. BonsgHas 6anst. (1 gac).
[IpakTuueckas pabota Nel «Vcnonp3oBaHue HarpeBaTeNIbHBIX TpUOOPOB. M3ydyeHue miamMmenu
CcUpTOBKW». (1 yac).

[IpaxTuueckas padota Ne2.«l3mepenne TemnepaTypbl KUIIEHHS BOJbI C TOMOIIbIO
1a00paTOPHOTO TEPMOMETpPA U AaTYHKa TemuepaTypb». (1 gac).

Tema 1.4. PaboTa ¢ ycTaHOBKAMH JUIsl yIapUBaHusl, GUIbTPOBaHHUsI, padoTa c0 CIUPTOBKOIi (4
qac).

Teopus. MeToibl pazeneHus u OYUCTKU BewecTB. OTctanBanue. OUIbTpOBaHUE.
Brimapusanue. [lepexpuctammmzanus (1 gac).

[Tpaktuyeckas pabota Ne3 «3roToBneHne npocTelmx (GuiIbTPoB U3 MOJPYUHBIX CPEICTB.
Paznenenune HeoqHOPOAHBIX cMecei» (1 yac).

ITpakTruyeckas padora Ne4 COopka ycTaHOBKH. BhinonHnenue 1abopatopHoii paboThl 1Mo
paznenenuto BemecTs (1 dac).

ITpakTryeckas padora NeS5 «M3ydyeHune 3aBUCHMOCTH paCTBOPUMOCTHU BEILIECTBA OT
Temneparypb». (1 gac).

Pasnen 2.PacTBoOpbl.

Tema 2.1. IIpuroTon/ienne pacTBOPOB B XMMHYECKOii J1adopaTopun u B ObITy (8 4.)

Teopus. Bona B macmitade rutaneTsl. @u3nyeckne CBONCTBA, MapaioKehl Boabl. CTpoeHune
MoJieKysbl. KpyroBopoT Bosibl B pupoJie. DKoJIornyeckas mpoodiemMa YucToi BOJbI.
O3HaKOMJIEHHE yYalIuXcs C MPOLIECCOM PacTBOPEHUS BelecTB. HachllieHHbIe 1 TepeChIIeHHbIE
pactBopsl. OnpeneneHne KOHIEHTpaluu BemecTsa. [Ipurorosnenne pacTBopoB u
WCIIOIh30BaHNE UX B KU3HU. (2 4ac).

[Ipaktryeckas padora Ne 6. «IIpurotoBieHne pacTBopa XJIOpH/Ia KaJbIHs € 3alaHHON MacCOBOM
nonei». (1 gac).

ITpakTuyeckas padora Ne7. «PacTBopenue BemiecTB B Boje». (1 yac).

[IpakTuueckas padota Ne8.«l3yuenune 3aBUCUMOCTH PACTBOPUMOCTH BEILIECTBA OT
Temneparyps». (1 gac).

IMpaktryeckas padora Ne9. «Onpenesnenne Maccsl U 00beMa Tenay (1 gac).

[IpakTuueckas padota Nel0. « [IpuroroBieHne HaChIIIIEHHBIX U EPEHACHIIIIEHHBIX PACTBOPOB.
CocraBnenue 1 UCIOJIb30BaHUE TpauKOB pacTBOpUMOCTHY. (1 Hac).

[Mpocmotp pparmenta punema BBC «Taiina sxuoii Boas. (1 gac).

Pasnen 3.Xumus nekapcrs

Tema 3.1. Camble npocThie u3 aekapers (6 uac).



Teopus. [lepmanranar kanus. Mcropus otkpeitust. @usndeckue cBoicTBa. OKUCIUTENBHbBIE
cBoiicTBa. [IpMeHeHne pacTBOPOB MepMaHraHaTa Kanus B ObITy, B MequiuHe. [IpaBuna
XpaHeHus. Mepsl 11epBoOii MOMOLIY NPU OTPaBIEHUH KOHLIEHTPUPOBAHHBIM PACTBOPOM
nepmaHranara kaiaus. (1 gac).

[IpakTrueckas padorta Ne 11 « OGeciBeunBaHue pacTBOpa epMaHraHaTa KaJus
aKTUBHUPOBAHHBIM YyIJieM». MapranioBKka U TIUIEpUH — onacHoe coueTanue. (1 gac).

Teopus. [lepoxcua Bogopona. cropust otkpbitus. [lepruapons. @uzndeckre, XUMUYECKUE
cBoiicTBa. [I[ppumMeHenune B MeMIIMHE: KPOBOOCTAHABIMBAIOIIEE U JIE3WHUIMPYIOIIEE CPEACTBO.
(1 gac).

[Ipaktrueckas padora Ne 12« Kuakuii xameneon». Paznoxkenue nepokcuaa sogopoaa. (1 gac).
Teopus. Moa. ctopust otkpbiThsi. CTpoeHue. PU3NYECKUE U XMMUYECKUE CBOMCTRBA.
[Ipumenenne. ANTEYHBIN MOI, YEM OH OTIMYAETCA OT UCTUHHOTO noaa. CoaepkaHue ojaa B
IUTOBUIHO# xkenese. [opMonb! THpokcuHEl. Monas npodunakruka. Cojepxkanue ifoia B
npoaykrax nutanus. (1 gac).

[Mpaktrueckas padora Ne 13«PacTBopeHue noaa B Bojie, B ciupte. PacrosnaBanue noaumaosy. (1
qac).

DKckypeust B anteky «KTo rotoBut u pomaét Ham siekapcTBay (2 vac).

Tema 3.2.PoJib BUTAMHHOB B sKH3HenesTeabHOCcTH opranusma(5 uac).

Teopust. Buramunsr: A, B, C, JI. VIx posib B %uBbIX opranu3max. Mx ooHapyxenue (1 gac).
Buramunsl, ux knaccudukanys v 3Ha4YCHUE ISl OpraHu3Ma.

yesoBeka. MICTOUHUKY MOCTYIJICHUS BUTAMUHOB B U€JIOBEYECKUi opranu3m. (1 gac).
ConeprkaHie BATAMHHOB B ITUINEBBIX MPOAYKTaX. AHTUBUTAMUHBI. ABUTaMUHO3. (1 yac).
UccnenoBanue: BUTaMUHBI B MEHIO IIKOJIBHOM CTOJIOBOM. (1 "ac)

[Mpaktrueckas padotaNel4 «Onpenenenne ackOpOMHOBOM KUCIOTHI B TPOAYKTax nutaHus (1
4ac).

Tema 3.3 [lepBble maru XuMuu B MegunuHe. (4 gac)

Teopus. JlekapcTBa u si1b1 B ApeBHOCTH. [IoHATHE O hapMaKOIOTrUu, UATPOXUMHUH,
xumuoTepanui. [Tapanenbc — OCHOBONOJIIOKHUK MeAUIIMHCKON xumun. Kinasauii ['anen —
dapmakoror. [1aynbs Dpaux— OCHOBOMOJIOKHUK XuMHoTepanuu. [Ipodeccun: xumuk,
OMOXUMHUK, (papMaleBT, 1a0OpaHT, Bpady. (2 yac)

DKCKypcHs B KIMHUYECKYIO abopatopuio LIPB. (2 yac)

Tema 3.4«Xumusi u MeauuuHa» (9 Jac)

Teopus. CoBpeMeHHBIE METO/Ibl XUMHUECKOTO aHaJIM3a U UX UCIIOIb30BaHue B MeauinnHe. AMP,
MPT kak XuMUYECKHE METO/IbI IPU IUAarHOCTUKE KIIMHUYECKUX 3a00J1€BaHUM.

Yro errie IpeCTOUT OTKPBITH XUMUKam? (2 dac)

Oxkekypeust B LIPB «IIpoGiieMbl cOBpeMEHHON MEIUITUHBI (2 Yac)

Teopus. OmnpeneneHue MOHATHS <JIEKAPCTBEHHBIM Ipenapary. JlekapcTBEeHHbIE BEIECTBA.
Knaccudukanum nekapcTBEHHBIX BemlecTB: (apmakonoruueckas, xumudeckas. [Ipasuia
XpaHEeHUs U NMpueMa JIEKapCTBEHHBIX MPEnaparoB B JOMAIIHUX yciaoBusX. (1 dac)

ChIpbe JU1s1 TOJTy4YeHNs HEOPTaHUYECKUX, OPTaHUUECKUX JIEKaPCTBEHHBIX BEILIECTB.

@DopMbl JIEKapCTBEHHBIX IIPENapaToB: TabIETKH, Apaxe, CBEYH, SMYJIbCUU, CYCIIEH3UH, HACTOUKH
u ap. (1 gac)

AnTHOUOTHKH: ToNb3a U Bpen? (1 vac)

BA/lpl: onpaBIaHHO JIK UX UCTIONIb30BaHue B Meauirae? (1 yac)

ITpakTrueckas padora Ne 15 «PacrozHaBaHue 1eKapCTBEHHBIX BEIIECTB (HAIpUMEp, acClIUpHHA,
TUAPONUpPUTa, cTpenToruaa)y. (1 gac)

Tema 3.5. SiqoBuThIE BemecTBa (2 yac)

Teopus. Anp1. Kmaccudukamus sA0BUTHIX BEMIECTB. Y TapHBINA Ta3: MPU3HAKH OTPABJICHUSI.
Oxkazanue niepBoit momornru. (1 gac)

PtyTh. TokcM4HOCTB apOB pTyTH. CONM PTYyTH: KAJIOMENb, CyJIEMa, IPUMEHEHHUE B METULIUHE.
Mpiubsk. Cunen. CoequHeHHs XpoMa. TOKCHYHOCTh OPraHUYECKUX PACTBOPUTEINIEH.



[TpaBuia xpaHeHus 1108 B ObITY. Mepbl iepBoi oMoy pu orpasieHud. (1 yac)

Pasnen 4. DiieMeHTBI B IPOAYKTAX IMTAHUS.

Tema 4.1 O6Hapy:KeHue GejIKa B MPOAYKTAX MUTaHus (2 4ac).

Teopus. benku u ux posb B x&uBbIX opranuzMax. Haxoxnaenue B npupoze. Cyrodnas HopMa
ynotpebnenus. KauectBennsie peakiyuu Ha Oenku (1 gac).

[Mpaktrueckas padotaNe 16 «OOHapyxeHHe OENKOB B MpoAyKTax nutaHus» (1 gac).

Tema 4.2 O0Hapy:keHHe KpaxMaJa B MPoAyKTax nmuTanus. (2 yac).

Teopus. Kpaxman u ero yuyactue B )UBbIX opranu3max. Coziep;kaHue B paCTUTEIbHBIX
npoaykrax. KauectBeHHnas peakuus Ha kpaxmai. 13 6ecisernoro B cunuii. (1 gac).
[TpakTrueckas padoraNe 17 «Brinenenue kpaxmaia u3 kaprodens u 00HapyKEHHE ero ¢
nomo1ibio Hoaa» (1 yac).

ITpakTrueckas pabora Ne 18  «Omnpenenenue kauecTBa cMeTanbh» (1 gac).

Tema 4.3 OnbITHI ¢ MaXy4nMH BellecTBamMu (24ac).

Teopust. [Touemy BemecTBa UMEIOT 3amnax. D(UpHbIE Macia U Apyrue naxydne BenecTsa IHupol
u3 anteku. Masp «BreTHamMckuii 6anp3amy. (1 gac).

[Mpaktrueckas padora Nel9 «Ilonyuenue 3pupHbIx Macen u3 GpykroB u xBou» (1 vac).
Pa3znen 5. [Ipu3Haku XUMHUYECKUX peaKkuii

Tema 5.1. Kak 00HapyKNTh BelllecTBO, MJIH YTO TaK0oe aHAIUTHKA. KauecTBeHHbIE
peakuuu (5 yac).

Teopus. Knaccuduxanus semects. Peakiiuu ¢ obpazoBanueM ocajka. Tabauia pacTBOPUMOCTH.
[Beta ocankos (1 gac).

[Mpaktrueckas padora Ne20 «KayecTBeHHbIC peaKIIMi HEOPTaHMYESCKUX BEIECTB-KaTHOHBI» (1
qac).

I[Mpaktuueckas pabora No21 «KavecTBeHHbIE peaKI[iii HEOPTAaHUYECKUX BELIECTB-aHUOHB (1
gac).

[IpakTuyeckas padora Ne22 «O6Hapyxkenue ¢pochopHoil KUCIOTH B HauTKax» (1 gac).
ITpakTrueckas padora Ne23 «O6HapyxeHue GpochaToB U XJIOPHUIOB B IPOILYKTaX MUTAHUS
(1gac).

Tema 5.2. IlosiB/IeHHe M McYe3HOBeHHe OKpacKu. UTo Takoe mHauMKaTopsi? (2 yac).
Teopus. UnauKkaTopsl Ha KUCIOTHI M1 OCHOBaHUs. Y HUBEpCajibHas MHIMKAaTOpHas Oymara. Yo
takoe pH? MunukaTops! Ha KyxHe U B ObITy. [losiBeHne u ncuesHoBeHue okpacku (1 yvac).
[TpaxTueckas padota Ne24«M3yuenue cBoiicTB nHANMKATOPOB. CO3/1aHUE NHIUKATOPHOM
oymarm» (1 gac).

Tema 5.3. IBeToBBIE MEpexoabl (2 yac).

Teopus. XpoM — 0T cioBa «1BeT». Peakuuu ¢ yuactueM xpomaTta, AMXpoMara U epMaHraHara
kanus (1 gac).

[TpakTrueckas pabora Ne25« 3meHeHune 1iBeTa pacTBOPOB coJieii Xxpoma u Maprania» (1 gac).
Tema 5.4.. IIBeTHBIE OTOHBKH. [[pyrue onbITHI ¢ OrHeM (2uac).

Teopus. Bemecta, okparmparomue miaMsa. CamoBocmiiamensonuecs semiectsa (1 gac).
JlabopatopHbie OmbIThl «Bynkanunky, «l[BeTHbIE OTOHBKIY , «BomieOHbIi KyBImHIuK» (1 gac).
Tema 5.5 UToroBoe 3ansitue. (2 yac).



3.2.5.IlnanupyemMble pe3yabTAThl peaaTu3alu NPOrpaMMbl;
MertanpeameTHbie pe3yJbTaThl:
PeryasituBubie YY/:
1. YMeHue caMoCTOATENbHO ONPEeAETATh LeJIn 00y4eHUsl, CTABUTh U (POPMYIMPOBATH HOBBIE
3a7auu B yueOe ¥ O3HABATEIbHOM NesTeTbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOCH
[M03HABATEJIBHON JEATEIbHOCTH. Y YAIIUICA CMOXKET:
- aHAJIM3MPOBATH CYNIECTBYIOIINE U TUNIAHUPOBATh Oy Tyniue o0pa3oBaTesbHbIC PE3yIbTaThl;
- UACHTU(UIIPOBATH COOCTBEHHBIE TIPOOIEMBI U OTIPEIENIATH TIABHYIO IPOOIIeMY;
- BBJIBUTATh BEPCUU pelIeHHs PoOIeMbl, ()OPMYIHPOBATH TUIIOTE3BI, IPEIBOCXHUILATH
KOHEUHBIH pe3ybTarT;
- CTaBUTH 1IEJIb ICATEIILHOCTH HAa OCHOBE OTIPEICIICHHOM IPOOIEMBI U CYIIECTBYIOLIHX
BO3MOXKHOCTEH;
- popmynupoBaTh yueOHbIE 3a/1a4M KaK IIaru JOCTHKEHUSI IOCTABJICHHON 1EJIN 1€ TEbHOCTH.
2. YMeHue caMOCTOSITEIbHO INIAHUPOBATh IyTH IOCTUIKEHUS 1IeJIei, B TOM 4ucie
aJIbTepHATHBHBIE, 0OCO3HAHHO BBIOMpATh Hanbosee 3(h(hekTuBHBIE CIIOCOOBI pelIeHus] YIeOHBIX ’
[I03HABATENIbHBIX 33/1a4.
VYyammiicss CMOXeT:
- OTIPEIEIIATh HEOOXOMMBIE IeHCTBHE(S) B COOTBETCTBUU C YICOHOU U MTO3HABATEIIHHOU
3aJlayeil U COCTaBIATh AJITOPUTM UX BBINOJIHEHHUS;
- 000CHOBBIBATh U OCYIIECTBIIATH BBIOOP Hanboee 3(hPpeKTUBHBIX CIIOCOOOB pemieH s yaeOHbIX
Y TIO3HAaBaTEbHBIX 33/1a4;
- OTIPENIeNSITH/HaXOAUTh, B TOM YHCIIE U3 MPEJIOKEHHBIX BAPHAHTOB, YCIIOBHUS JIJIsl BHITIOJTHEHUS
yueOHOI ¥ I03HaBaTEJIbLHON 3a]jauu;
- COCTaBJISATH IJIaH PELIeHUs POOIeMBbl (BBIIIOJIHEHUS IPOEKTa, IPOBEACHUS UCCIIEJOBAHNS);
- OIPENENATh NOTEHIIMAIbHbIE 3aTPYIHEHUS TIPU PELIEeHUH y4eOHOM 1 MO3HaBaTeNbHON 3a7jaui U
HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;
- IJITAHUPOBATh U KOPPEKTHUPOBATH CBOIO MHIMBUIYaTbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO.
3. YMeHne COOTHOCHUTH CBOM JICHCTBHS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEH IeATETLHOCTH B MTPOLEcCe TOCTUKEHUS Pe3yibTaTa, ONpeAesiTh CIOCOOBI
NeNCTBUM B paMKaXx MpeJIOKEHHbIX YCIOBUN U TpeOOBaHHM, KOPPEKTUPOBATh CBOU JIEHCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYALUEH.
Yyamuncst CMOXKET:
- ONIPE/IETATH COBMECTHO C IEaroroM U CBEpCTHUKAMU KPUTEPUH INITAHUPYEMBIX PE3YJIbTATOB

U KPUTEPUU OLIEHKHU CBOEH yueOHOH e TeNbHOCTH;

- OTOMpaTh UHCTPYMEHTHI JUIsSl OLICHUBAHUSI CBOEH JEATEIbHOCTH, OCYIIECTBISATh
CaMOKOHTPOJIb CBOEH EATENIbHOCTH B paMKaxX MPeAJIOKEHHBIX YCIOBHM U TpeOOBaHUI;

-OLIEHUBATh CBOIO JAESITENbHOCTD, apTyMEHTUPYS IPUUUHBI JOCTHKEHUS WIIA OTCYTCTBUS
IUTAaHUPYEMOT'O Pe3yJIbTaTa;

- CBEPSATH CBOM JICHCTBUS C LEJIBIO U, P HEOOXOIUMOCTH, UCTIPABIISATH OIINOKU
CaMOCTOSITENIBHO.
4. YMeHMe OlIeHUBATh MPaBUIILHOCTH BBHITIOJIHEHUS Y4eOHOHM 3a/1a41, COOCTBEHHbBIE
BO3MOYXHOCTH €€ PeIlIeHUs.
VYyamumiicss CMOXeT:
- OTIPENIENATh KPUTEPUH MPABUILHOCTH (KOPPEKTHOCTH ) BHIIOJIHEHHS yueOHOM 3a1a4u;
- aHAJIM3UPOBATH U OOOCHOBHIBATH MPUMEHEHNE COOTBETCTBYIOIEr0 MHCTPYMEHTAPUS ISt
BBITIOJTHEHUS Y4eOHOI 3a/1au;
- OLIGHUBATh MIPOAYKT CBOEH JEATEIbHOCTH T10 3aJaHHBIM W/UJIM CAMOCTOSITEITLHO
OIIpEAEIEHHBIM KPUTEPUSAM B COOTBETCTBUU C LIETBIO AESTEIBHOCTH.
5. Briagenue ocHoBaMHM CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHSITHS PELIEHUH U OCYIIECTBICHUS
OCO3HaHHOT'O BBIOOPA B yueOHOM U MO3HABATENILHON AEATEIbHOCTH.



VYyamumiicss CMOXeT:

- COOTHOCHUTb peajbHbIC U IUIAHUPYEMBIE PE3YIIbTAaThl MHIMBUAYAIBHOM 00pa30BaTeIbHON
JESTEIbHOCTH U JENIaTh BBIBObL;

- IPUHUMATh PEIICHUE B yUeOHON CUTYalluu U HECTU 33 HETO OTBETCTBEHHOCTB;

- CAMOCTOSATENIBHO ONPENENSITh IPUUYUHBI CBOETO YCIIEXa UM HEYCIeXa U HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEyCIIeXa.

ITo3naBarenbHbie YY/I:

1. YMmenue onpenensTh MOHATHUSA, CO3aBaTh 0000IIEHNUS, YCTaHABIMBATh AaHAJIOTHH,
KJ1accu(uIUpoBaTh, CAMOCTOSITENLHO BBIOMPATh OCHOBAHUS U KPUTEPUH JUISL KIIacCU(PUKALUY,
yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTHUECKOE PACCyKICHHE,
YMO3aKJIt0OYeHHE (MHIYKTUBHOE, 1€yKTUBHOE, 10 AaHAJIOI'MU) U JIeJIaTh BHIBO/bI. Y yalluiics
CMOYKET:

- CTPOMUTD PACCYKACHUE OT OOIIUX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJIICHUSM U OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

- M3JIarath MOJIy4YeHHYI0 MH(OpMAINIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1aun;

- JIeNaTh BBIBOJI HA OCHOBE KPUTHUYECKOIO aHAJIN3a Pa3HbIX TOYEK 3PEHHUs, IOATBEPKAATh BHIBOJ
COOCTBEHHOM apryMEHTaleH HITM CaMOCTOSTEIBHO ITOTYyYeHHBIMU TaHHBIMH.

2. YMeHue co37aBarh, MPUMEHATh U IPe0Opa30BhIBATh 3HAKW M CHMBOJIBI, MOJIEIIA M CXEMBI JIJIS
peleHus yueOHbIX U 03HABATEIbHBIX 3aa4. YYallluiCs CMOXKET:

- ONIPENIENISATh JIOTMYECKHE CBSI3U MEXAY IPeIMETaMu U/UiH SBJICHUAMHU, 0003HaYaTh JJAHHbIE
JIOTUYECKHE CBS3H C IIOMOIIBIO 3HAKOB B CXEME.

3. CMBICTIOBOE UTEHHUE. YUAIIHNACA CMOXKET:

- HaXOJIUTh B TEKCTE TpeOyeMyIo HH(POPMAIUIO (B COOTBETCTBUHU C LIEJIIMU CBOEH
JESITEIIbHOCTH);

- YCTaHaBJIMBATh B3aUMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITUH, SIBICHUM, IPOLIECCOB;

- IpeoOpa30BbIBATh TEKCT, «IIEPEBOS» €r0 B IPYTYI0 MOAAIbHOCTb, HHTEPIPETUPOBATH TEKCT
(y4eOHbIi1, Hay4YHO-TIONYJISAPHBIN, HHPOPMAIIMOHHBIH);

- KPUTHUYECKH OLICHUBATh CoJiepkKaHue 1 (opMy TEKCTa.
4. ®opMHUpOBaHUE U Pa3BUTHE YKOJOTMUECKOTO MBIIICHUSI, yMEHUE IPUMEHSThH €r0 B
MM03HABaTEIbHON, KOMMYHUKAaTUBHOM, COLIMAILHOM MPaKTUKE U MPOPECCHOHATBHON
OpUEHTALIMK. Y YalIUICsA CMOXKET:

- OIPEIENATh CBOE OTHOIIEHNE K IPUPOIHON CpELE;

- IPOBOJUTH IPUYHUHHBIA U BEPOATHOCTHBIN aHAJIN3 SKOJIOTMUECKUX CUTYaIHH;

- BBIpa)kaTh CBOE OTHOILIEHUE K IIPUPOJIE Yepe3 IPOEKTHbIE PadOTHI.

5. Pa3BuTHe MOTHBaLIMM K OBJIA/IEHUIO KYJIbTYPOH aKTUBHOTO UCIIOJIb30BAHUSI TOMCKOBBIX
CUCTEM. YYaIIUNCS CMOXKET:

- OTIpeNIENATh HEOOXOIMMBIE KITFOUEBbIE TOMCKOBBIE CJIOBA U 3aIIPOCHI;

- OCYULIECTBIIAATh B3aUMOICHCTBUE C AIEKTPOHHBIMU MIOMCKOBBIMH CUCTEMaMHU;

- COOTHOCHTB ITOJTyYEHHBIE PE3YNIBTAThI IOMCKA CO CBOEU AEATENIBHOCTHIO.
Kommynukarusubie YY/I:

1. YMmeHnue opraHuzoBbIBaTh y4eOHOE COTPYAHUUYECTBO U COBMECTHYIO ACSITENBHOCTD C
YUUTENEM U CBEPCTHUKAMM; paboTaTh MHAMBUIYATbHO U B TPYIIIE: HAXOAUTH O0Ilee pelieHue U
pazpeniaTs KOHQIMKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUN U yueTa HHTEPECOB; (HOPMYIHPOBATh,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE. Y YaIllUHCA CMOKET:

- UTpaTh OIPENEICHHYIO POJIb B COBMECTHOM /1€ TEILHOCTH;

- IPUHUMATh MO3UIHIO coOeceTHUKA, TOHUMAasi IO3ULIMIO IPYTOro, pa3inyaTh B €ro peuu:
MHEHHE (TOUKY 3peHHsI ), 10Ka3aTeIbCTBO (ApryMEHTHI), (PaKThl; THIIOTE3bl, AKCHOMBI, TEOPHH;
- CTPOUTH O3UTUBHBIE OTHOILIEHUS B IPOLIecCe YUeOHOM U MO3HABATEIbHOM JIESTEIbHOCTH;

- KOPPEKTHO ¥ apTyMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHMSI, B AUCKYCCUU YMETh
BBIIBUTATh KOHTPApPTyMEHTHI, Hepedpa3upoBaTh CBOK MBICIb;

- OpPraHU30BBIBATh YUeOHOE B3aMMOIECHCTBHE B IpyIIie (ONpenenaTh 0OLIHe LeIH, pPaCIpeaesaTh
poJIu, 10TOBapUBAaThCs IPYT C APYIOM U T. 1.);



- YCTpaHsTh B PaMKax JUajiora pa3pbiBbl B KOMMYHUKAIUH, 00YCIOBICHHbIE
HEMIOHUMAaHHEM/HETIPUSATHEM CO CTOPOHBI COOECEIHHKA 3a1auH, (DOPMBI HITH COJICPIKAHUS
Juasora.
2. YMeHne 0CO3HaHHO UCIOJIb30BaTh PEUYEBBIC CPEICTBA B COOTBETCTBUU C 3a/1auei
KOMMYHUKAIMH IS BBIPAKEHHSI CBOUX YYBCTB, MBICITICH U MOTPEOHOCTEH ISl TUIAHUPOBAHUS U
PEryJISIIMK CBOEH NEATEIbHOCTH; BIAICHUE YCTHOW U MUCbMEHHON PEYbI0, MOHOJIOTHYECKON
KOHTEKCTHOM peYbl0. Y YallMiICs CMOKET:
- OTOMPATh U UCIOJIH30BATh PEUYEBbIC CPEICTBA B IPOIIECCE KOMMYHUKAIIUH C IPYTHMU JIFOIbMH
(mmasor B mape, B MaJjoi rpymre u T. 11.);
- IPEJICTABIIATH B YCTHOM MJIM MUCBMEHHOM (hopMe pa3BepHYTHIN TUIaH COOCTBEHHOMN
NESITENbHOCTH;
- c00110/1aTh HOPMBI Iy OJIMYHOM peun, peryiaMeHT B MOHOJIOTE U IMCKYCCHUU B COOTBETCTBUU C
KOMMYHHKATUBHOM 3aJa4eil;
- BBICKa3bIBaTh 1 0OOCHOBHIBATh MHEHHUE (CYK/ICHHUE) U 3allpalliiBaTh MHEHUE MTapPTHEPA B
pamKax Juanora;
- JIeNaTh OLIEHOYHBIN BBIBOJ O JOCTHKEHUH LIEIM KOMMYHHUKAIIMHM HEMTOCPEACTBEHHO MOCIE
3aBepILEHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa 1 00OCHOBBIBATH €TO.
3. ®opMupoBaHHEe U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTU MCII0JIb30BaHUS HH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TexHoJorui (nanee — UKT).

L[EJICHANIPaBJICHHO UCKATh U UCIOJIb30BaTh HH()OPMALIMOHHBIE PECYPChI, HEOOXOAUMBIE [
pelIeHrs y9eOHBIX B MPAKTHICCKUX 3a71a4 ¢ moMoIbio cpenacts MKT;
- BBIOMpATh, CTPOUTH U UCIOJIb30BATh a/IEKBATHYIO HH(OPMAILIMOHHYIO MOJIENb JIJIs Iepelaun
CBOUX MBICJIEH CPEICTBAMH €CTECTBEHHBIX U (POPMATBHBIX SI3IKOB B COOTBETCTBUU C YCIIOBUSIMHU
KOMMYHUKaIlUY;
- BBIIEJIATh MH(POPMALIMOHHBIN aCIIEKT 3a/1a4i, ONIepUPOBaTh JAHHBIMU, UCIIOJIb30BaTh MOJIENb
pellIeHns 3a1a4H;
- CIOJIb30BaTh KOMITbIOTEPHbIE TEXHOJIOTUH (BKJIIOYAsl BEIOOP a/IeKBAaTHBIX 3a]1aue
HMHCTPYMEHTAJIbHBIX IPOrpaMMHO-aIIIaPaTHBIX CPEJICTB U CEPBUCOB) JIJISl PELICHUS
MH(OPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX Y4eOHBIX 3aJ1au, B TOM YHCIIE: 0K 0B, pedepaTos,
CO3JIaHHE MIPE3CHTAUMI U 1.
JInyHOCTHBIE Pe3yJIbTATHI
1) popmupoBaHKEe OTBETCTBEHHOTO OTHOIICHUS K YYCHHUIO, TOTOBHOCTH U CITIOCOOHOCTH
yyaluxcs K caMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMU K OOYUYEHUIO U
MTO3HAHUIO, 0OCO3HAHHOMY BBIOOPY U IMOCTPOCHMIO aibHEeHIIeH HHANBUIyaIbHON TPaeKTOPUU
o0pa3oBaHMs Ha 6a3e OPUEHTUPOBKHU B MUpE Ipodeccuii ¥ MpohecCHOHATBHBIX TPEANOYTEHHH,
C YYETOM YCTOMUMBBIX [T03HABATEIbHBIX UHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS
YB)XKUTEIBHOTO OTHOLIEHMSI K TPYAY, Pa3BUTHS OIbITA y4acTUs B COLUAIBHO 3HAYUMOM TPYE;
2) popMUpOBaHUE OCO3HAHHOTO, YBAKUTEIBHOTO U TOOPOIKEIATEIIBHOTO OTHOUICHUS K JIPYTrOMY
YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO; TOTOBHOCTH U CHOCOOHOCTH BECTH JHAJIOT C JIPYTHUMHU
JIIOJIbMU U IOCTUTaTh B HEM B3aMMOIIOHUMAHUS;
3) ocBOCHHUE CONMABHBIX HOPM, TIPABUII TIOBEICHHS, POJIeii U POPM COIMAITBLHOMN KU3HU B
rpynmnax u cooOIecTBax, BKIKOYas B3pOCible U COLMaIbHbIE COOOIIECTRA;
4) pa3BUTHE MOPAILHOTO CO3HAHUS U KOMIIETCHTHOCTH B PEIICHUU MOPAJIbHBIX POOJIeM Ha
OCHOBE JIMYHOCTHOT'O BbIOOpa, (hOpMUpPOBaHHE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOT'O
MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;
5) popmMupoBaHue KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOLIIEHUH U COTPYTHHYECTBE CO
CBEPCTHHKAaMM, B3POCIIBIMH B Ipoliecce 00pa3oBaTeNbHOM, yueOHO- HCCIIeI0BaTENbCKOM,
TBOPYECKOM U JPYTUX BUAOB JEATEIBHOCTH;
6) popMupoBaHue IEHHOCTH 3/I0POBOTO U Oe30NacHOr0 00pa3a KHU3HU;
7) popMupOBaHUE OCHOB IKOJIOTMYECKOH KYJIBTYPhl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOT0 MBIIUICHHS], pa3BUTHE OIBITA HKOJIOIMUECKH OPUEHTUPOBAHHOM pe(IeKCUBHO-
OLICHOYHOM U NMPAKTUYECKON JEATEIBHOCTH B JKU3HEHHBIX CUTYaLUAX.



IIpenmeTHbIE pe3yJbTAThI:

- HayvaTcs MPUMEHSTh OCHOBHBIC METO/IbI TO3HAHMS: HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT;

- HpI/IO6peTyT Ha4YaJIbHbIC 3HAHUA B O6HaCTI/I XUMHHU, IO3HAKOMATCS C IOHATHUAMMU . BCIIECTBO,
XHUMUYECKast PeaKIlvsi, METOJIaMH pa3JieicHusl BenliecTB (puibTpoBanue, cyoaImmanus,
MepeKpUCTaUIN3ALUS U T.]1.);

- IPHOOPETYT HABBIKK pabOTHI B TaOOPaTOPHH, C XUMHUECKUMH PEAaKTUBAMHU M 000py10BaHHEM,
TEXHHUKH MMPOBEJICHUS JIAOOPATOPHOTO IKCIIEPUMEHTA U COOII0IaTh MpaBuiIa 6e301acHoi paboThl
IIpH IPOBCACHUHN OIIBITOB,

-Hay4JaTCs XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOSCHHIO U CBOMCTBaM, YCTaHABIIMBATh
MNPHUYUHHO - CJICACTBCHHLBIC CBA3U MCKAY HaHHBIMU XAPAKTCPUCTUKAMU BCIICCTBA.

- HaydaTcs Ha6JHOI[aTb H OIMUCBIBATH ACMOHCTPAIMOHHBIC U CAMOCTOATCIIBHO ITPOBCACHHLIC
OKCIIEPUMEHTBI;

- IpUOOPETYT YMEHUS OIUCHIBATH U PA3INYATh U3YUEHHbIE IPU3HAKY XUMUUYECKUX PEAKLIMHA U
MOJIYYCHHBIX COCJAMHEHUI, OTUCHIBATH SIBJIICHUS;

- Hay4daTcCs ACJaThb BbIBOJAbI U YMO3AKJIIOUCHUS U3 Ha6JHOIIeHI/If/'I, N3YUYCHHBIX XUMHUYCCKHUX
3aKOHOMEPHOCTEM, MPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEUIECTB 10 AHAJIOTUU CO
CBOWCTBAMH U3YYCHHBIX.

-HAy4aTCd OUCHUBATD MPAaBHUJIbHOCTL BBIIIOJIHCHUA HCCIIEI0BATEIIHCKOM 3aJa4u, COOCTBEHHBIE
BO3MOIKHOCTH €€ PCIICHUS.

Kanennapusblii yueOHblIii rpauk
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K-xomruiekroBanue

V- yueOHoe 3aHsTHE

A-arrecranus

YcaoBus peaqn3zanuy NporpaMmMsbl

Jlis peanu3any JONOJHUTENBHOM 0011epa3BUBatoOIIEl IPOrpaMMbl €CTECTBEHHO-HAyYHOU

HanpaiieHHOCTH «l1Ikona 1oHOTO MennKa» UMEeTCs:

nomeuwienue, niowadxku: xabunetr «Touku pocray;

[TomernieHne, yKOMIIJIEKTOBAHHOE CTaHIAPTHBIM Y4€OHBIM 000PYA0BaHUEM U

Mebenbio (0CKa, MapThl, CTYJIbS, IKA(BI, 3JIEKTPOOOECIIeueHUE, BBITSHKHOMN KA,

pPaKOBHHA C XOJIOAHOW BOJIOTIPOBOIHOM BOJION).

Heo6xonumele 1151 5KCIEPUMEHTOB 000PY/JOBAHUE U PEAKTUBBI.

[Ipumeuanue: JlabopaTopHas nocy1a, XMMUYECKHE PEaKTUBbI U MaTepUallbl HAXOIATCS B

71a00paHTCKOM, pacIoNIOKEHHON PSIJIOM ¢ KaOUHETOM.

mexHnuueckoe ochaujenue: 1A(QpoBbie TaTYNKH, TabopaTopHOE 000pyI0BaHHUE,

JIEMOHCTPALIMOHHOE 000PYA0BAHNUE;

MynbTumenuiinoe 000pyaoBaHue:

* HoyTOyk.

* [IpoekTop.

* OdII-KapThL.

* DKpaH.

» CpencTBa T€JIEKOMMYHHUKALUU (JIOKAJIbHbBIE IIKOJIbHBIE CETH, BHIXOJl B MHTEPHET).

HA2NAOHBLL OUOAKMUYECKUIl Mamepuan. TablInuLbl, yueOHbIE U METOIMYECKUE 110CO0uS,

BUJIEOCIOKETBI, IIPE3eHTallMU, COOPHHUKH 3a/1a4, XUMUYECKHE CIIPAaBOYHHUKH ,0THCAHHE

MIPaKTUYECKUX PadOoT, pa3aaTouyHble MaTepHalibl (TaOJINULbI, CXEMbI) TECTHI;

uHgopmayuonnsvie pecypcoi:

AJIXUMUK: caiit JI.}O. Anuk6eposoit http://www.alhimik.ru

Bupryanbhast xumudeckas mkosna http://maratakm.narod.ru

3anumarensHas xumus http://all-met.narod.ru

Mup xumuu http://chem.km.ru

Kosnekuust «kEcTecTBeHHOHAYUYHbIC SKCTIEpUMEHTBI»: Xxumust http://experiment.edu.ru

http://school-collection.edu.ru/

Kanpossie: [legaror 1onoaHuTensHOro 00pa3oBaHusl.

®opMbI aTTECTALMH/KOHTPOJIS.

- HavanbHblii  kOHTposIb (CeHTAOph) B BHJAE BHU3YaJlbHOrO HaONIOJEHUs Iefarora 3a
COOJIFOJICHMEM BOCHHMTAHHUKAMHM TEXHUKH O€30MacHOCTH, IOBEAEHUEM Ipu paboTe ¢
MOCNEAYIOIUM 00CyKIeHIEeM; Oecena, TECTUPOBAHUE, OIIPOCHL.

- Texymuii KOHTposb (B T€YEHHE BCEro y4eOHOro rojia) B BUIE BH3YaJIbHOTO HAONIOJEHHS

mejarora 3a IPOLIECCOM BBIMOJHEHUS YYallUMHUCS TPAKTUYECKUX pPaldoOT, MPOEKTOB,

MHIVBUAYAIbHBIX 3a/1aHUM, y4acTHs B IPEIMETHON HEJIENIE ECTECTBO3HAHNS;

- [IpomMexxyTOUHBIN KOHTPOJIb (TE€MAaTUYECKUH) B BHUAE MPEIMETHOM TUArHOCTHKU 3HAHUS

JETbMH MPOUJIEHHBIX TEM;

- UtoroBeiii KOHTposb (Mail) B BUAE HM3yYeHHMs W aHaju3a MPOAYKTOB TPyAa ydalluxcs

(mpoexToB; TecT, KOH(pEepeHIIHs), Tpoliecca OpraHu3aly padoThl Ha/l MPOTYKTOM M JUHAMUKH

JMYHOCTHBIX HM3MEHEHui. B KoHIe ydeOHOro roga oOydYaroLIuiics JTOMKEH BBINOJIHUTH U

3alUTUTH TPOEKT.

TpeboBanust K OpraHu3aluy KOHTPOJIA HaJl y4eOHOM 1eATeNbHOCTBIO YUaIIUXCS:

WH/MBUYaTbHBIM XapakTep KOHTPOJIS, TPEOYIOIIMNA OCYIIIECTBICHUS KOHTPOJIS 32 paboToN

KaX/I0TO YUEHHUKA, 32 €r0 JINYHOH yueOHOI paboTol;

CHCTEMaTUYHOCTbh, PETYJISIPHOCTh IPOBEIEHUS KOHTPOJIS Ha BCEX ATarax mnporecca 00yueHHs;

pazHooOpazue  GopM  KOHTpOJIsA, OOECHeqYMBArOIee  BBIOJHEHHUE €ro  O0OyYarolIeH,


http://www.alhimik.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/

pa3BUBAIOIIEH U BOCIHUTHIBaIOIIEH (yHKIHIT; 00bEKTUBHOCTD;

Qg QepeHIIMPOBaHHBIA MOIX0M, YYUTHIBAIOIIUI crienn(uIeckue 0COOCHHOCTH y4eOHOTO
Kypca.

OueHo4YHbIe MaTepUAIbI —

1. AHKeTHpOBaHUE B HaYaJle M B KOHIIE y4eOHOTO rofia.

2. MOHUTOPHHT aKTUBHOCTH yYaIllUXCsl HA 3aHATHUSIX.

3. BeicTymiieHue ¢ 3almTol HCCIIe0BATEIbCKUX Pa0OT HAa KOH(DEPEHIIUSAX.

CMOTpHU NIPUITIOKEHUS.

3.2.9.Metoauyeckue mMaTepuajbl — oOecleueHne MPOrpaMMbl METOJMYECCKUMHU BHIAMHU
MPOIYKIINH, HEOOXOAMMBIX IJIsi peallu3alliyd IMPOTrpaMMbl., OOOCHOBaHHUE Ie1eco00pa3HOCTH,
KOHKPETH3allMK MPUMEHEHUS B JaHHON IIPOrpaMme.

MeToanyeckue 0COOEHHOCTH OpPraHU3alMu 00pa30BaTEJILHOIO MpoLecca -JeKuu, Oecena,
MpaKTU4eCKHe paboThl, IPOBEACHHUE UCCIIEIOBAHHUM U SKCIIEPUMEHTOB, JIEJIOBbIE U POJIEBbIC
WUTpPbl, TPEHWHTH, OJKCKYPCUM, TIPOBEJACHHE J1a0OpaTOPHBIX OIBITOB C MPUMEHEHHEM
COBPEMEHHOT0 000PYI0BaHMs, MOACITUPOBAHNE IKCIIEPUMEHTOB, IJIAHUPOBAHUE UCCIICOBAHUIA,
MPOBEACHUE XUMHUECKUX aHATIM30B, U3MEPEHUI; BBITIOJHEHUE CAMOCTOSITEIIbHOW PabOTHI U JIp.
MeTtoabl 00y4eHHs 1 BOCIIMTAHUS- BEIYIIIUMU METOJAMHU U [IPUEMaMU OpraHu3aluu U
OCYIIIECTBJICHUS YUEOHO-TI03HABATEIbHOMN JEATEIbHOCTH 00YyYaIOIUXCsI SIBJISIFOTCS: (CJIOBECHBIH,
HATJSIIHBIA, — TPAaKTUYECKUW;  OOBSICHUTENbHO-WUILTIOCTPATHUBHBIMH, YaCTUYHO-TTIOMCKOBBIH,
HCCIIEI0BATENbCKUM, TPOOJIEMHBIN; UTPOBOM, IPOEKTHBIMN, 3BPUCTHUECKUN U TIp.). MeTobl
BocnuTanus (yOexkaeHus, MOOIIPEHHs, CTUMYJIMPOBAaHUSA, MOTHBALIUU, CO3JaHUE CUTyallui U
7p.)

IMenarornyeckue TexHoJoruu- Vcronb3yroTces cleayronme neATeXHOI0Tuu:
Hnghopmayuonno — KOMMYHUKAYUOHHAS MEXHOI02Us — UCTIONB30BaHUE B MPoIIecce 00yUeHHs
KOMITBIOTEPOB U ceTu MHTepHeT
Ilpoexmuas mexnonozus. MeTon NpoOeKTOB BCETAa OPUEHTUPOBAH HA CAMOCTOSATEIbHYIO
NEeSITeIbHOCTh 00YYArOIIMXCS - UHAUBUAYATbHYI0, TAPHYIO, TPYMIIOBYIO, OTPAHUYECHHYIO B
TEUEHHUE OTPEJICTICHHOTO OTPE3Ka BpeMeHU. MeTo 1 TPOEKTOB BCET/Ia MPEIoJiaracT peiieHne
KaKOM-TO MPOoOIeMBbI, MPeAyCMaTPUBAIOIIEH, C OJTHON CTOPOHBI, UCTIOIB30BaHUE PA3HOOOPA3HBIX
METOJIOB, CPEICTB O0YUEHHSI, a C IPYTOi - UHTETPUPOBAHUE 3HAHUI, YMEHHUH U3 pa3TUUHbIX
oOJacTelt HayKW, TEXHUKH, TEXHOJIOTUH, TBOPUECKUX 00yacTeid. Pe3ynbTaThl BBIMOIHEHHBIX
MIPOEKTOB JOJKHBI OBITh «OCSI3aEMBIMIY, T.€., €CIIH 3TO TeopeTudeckas mpobdiema, To
KOHKPETHOE €€ PEIlIeHUE, eCIIN MPAKTUIECKask - KOHKPETHBIN Pe3yJIbTaT, TOTOBBIN K BHEIPEHUIO.
Texuonoeus pazsusaroujeco o6yyerus. B TeXHOIOTHH pa3BUBAIOIIETO 00YUYeHHs pEOCHKY
OTBOJIUTCSI POJIb CAMOCTOSITEIHHOTO CYOBEKTa, B3aUMOICUCTBYIOIIETO C OKPYXKAIOIIEH CPeIoH.
DTO B3aMMOJIEUCTBUE BKIIFOUAET BCE ATAIbI IEATEIbHOCTHU: LI€JIeNoIaraHue, INIAaHUPOBAaHUE U
OpraHu3aIMIo, peaTUu3allHIo IIeJIel, aHAJIU3 Pe3yJIbTaTOB JeaTebHOCTH. PazBuBatoiee o0yueHue
HaIlpaBJIEHO Ha pa3BUTHUE BCEH LIEJTOCTHONW COBOKYITHOCTH KaYE€CTB JTMYHOCTH.

Ileoacoeuxa compyonuuecmsa. COTpyTHUUECTBO B OTHOIICHUSX YUUTEIb-YICHUK U YUYECHUK-
YYCHUK. YUEHUK — 3TO MOJTHONIPABHBIN CyOBEKT 00yUeHHS.

I'pynnoevie mexnono2uu - NCTIOJIb30BaHUE MaTBIX Ipyri (3-7 YenoBek) B 00pa30BaTeIbHOM
Tporiecce.

Tpaouyuonnvie mexnonoeuu - KIaCCHO-ypOUYHasi CUCTEMA ISl TECOPETHUECKUX 3aHSATHH, a TAK)Ke
TEXHOJIOTHH MPOOJIEMHOTO 00yUeHUsl, TINYHOCTHO-OPHUEHTUPOBAHHOTO O0yUEHUsI, HTPOBOM
JeSTeNbHOCTH, 3I0pPOBhECOeperaroias TEXHOIOT S U JIp.

TpeGoBanus K 3HAHUAM, YMEHUSIM U HABBIKAM y4aIIINXCH

[Tocne n3ydenus Kypca mno BeI0opy «XUMHS U METUITUHAY yuaujuecs 00AHCHbL:

3Hamp HOPMBI JIEKAPCTBEHHBIX MIPENapaToB, UX NPUMEHEHUE U BIUSHUE HA OPraHUu3M
YesioBeKa, MpaBuiia XpaHeHHs! JIEKAPCTBEHHBIX BEIIECTB B ObITY, CBOMCTBA, MPUMEHEHUE U
MpaBUJIa UCIIOJIb30BAHUS B IOMAITHUX YCIOBHIX HOTHOW HACTOMKH, OOPHON KHCIIOTHI,



pPacTBOPOB IIEPEKUCH BOJOPO/Ia, HAIATBIPHOT'O CIIUPTA, IEpMaHraHaTa Kajaus, CBOMCTBA
STOBUTBIX BEILIECTB, IPABUJIa UX XPAHEHMsI U MEpbl OKa3aHUs [IEpBOI 10BpaueOHOMN OMOLIH
MIPU OTPABJICHUSIX UMM, JIEMEHTApHBIE CBEACHUS O (hapMaKOJIOTHIECKON U XUMUYECKOH
KJ1accu(UKaLuUAX JIEKapCTBEHHBIX BEIIECTB, IPaBUJIa TEXHUKH O€30IIaCHOCTH IPU OOPALLCHHUH C
XUMUYECKUMHU BEIIECTBAMU;

ymemsb 0OBACHSATH IPUMEHEHHE JICKAPCTBEHHBIX BEIIECTB, HCXO/Is U3 3HAHUI 00 MX CBOWCTBAX,
KCII0JIb30BaTh JIEKAPCTBEHHBIE BEIIECTBA B IOMAIIHUX YCIOBUSX, POU3BOJUTEH PACUEThI
HCXOJIHBIX BEIIECTB U TOTOBUThH PACTBOPHI pa3HOM KOHIICHTPALIMH, OKAa3bIBaTh MEPBYIO
J0BpadeOHYI0 TIOMOIIIb, COCTABIISITh IPOCTEHININE YPAaBHEHUSI XUMUUYECKUX PEAKIUH,
MPOTEKAIOIIUX C U3y4aeMbIMU JIEKAPCTBEHHBIMU BEILIECTBAMH, O0PAILIATHCS C XUMUUYECKOU
MoCy10M, 000pYyIOBAaHUEM U PEAKTUBAMH;

UCnoO1b306amsb NPUOOPETCHHBIC 3HAHUS U YMCHHS B TIOBCEAHEBHOM KM3HHU.

TpebGoBaHust K ypOBHIO MOJATOTOBKH BBIMTYCKHUKOB HAIIPaBJIEHbI HA pEaTN3alluio
JEeSATEIbHOCTHOTO, TUYHOCTHO-OPUEHTUPOBAHHOTO 10/1X0/1a; OCBOEHUE yUaIIUMHUCS
WHTEJUICKTYyJIbHOU M MTPAKTUUECKON JEATEIbHOCTH; OBJIaICHUE 3HAHUSIMU U YMEHUSIMH,
BOCTPEOOBAHHBIMH B TIOBCETHEBHOM JKU3HHU.

OBJjajieHue NpeMeTHbIMY 3HAHUSIMHA U YMEHUSIMH

JIOJKHBI 3HATH:

ONpPEeICIICHUSI OCHOBHBIX XUMUUECKHUX SIBJICHUI U 3aKOHOB;

3Tanbl MPOBEACHUS SKCIIEPUMEHTAIBHON U MCCIIEI0BATENHCKOM PaOOTHI.

rpaBmiIa 0(OpMIICHHS JTA0OPATOPHOU U UCCIISIOBATEIIBLCKOM paboThI, pedepara, JOKIaaa;
npaBuia Th npu npoBeneHN: MPaKTHYECKUX padoT;

QITOPUTM PEIICHUS SKCIIEPUMEHTAIBHBIX U PACUETHBIX 33]1a4.

JTOJIKHBI YMETh:

pacCUYUTHIBATh Pa3IMYHbIC KOHIICHTPAIIUHA PACTBOPOB;

AKCIEPUMEHTAIIBHO JOKa3bIBaTh CBOMCTBA OCHOBHBIX XMMHYECKUX KJIACCOB;
dhopMynHUpoBaTh U aHAIM3UPOBATH XUMHUUECKYIO TIPOOIIEMY;

BBITIOJTHSITH TOCUJIBLHBIE HCCIICIOBAHUS B OKPYIKAIOIICH cpejie;

0(OpMIISATH U TIPEACTABIISITH PE3yJIbTATHI UCCIICIOBAHUI;

BBIOMPATh MH(POPMAITMOHHBIE ICTOYHUKH U BJIAJIETh CITOCOOAMU CHCTEMAaTH3aIlui HHPOpMaIIUH;
OILICHUBAThH CTENEHb YCIEIIHOCTH CBOEH MHAUBHIYaIbHON 00pa30BaTeIbHON ACSITETbHOCTH;
OOBSCHSTH CBOIO OIIEHKY, CBOIO TOUKY 3PEHHUSI, CBOIO TIO3UITUIO 110 PA3ITMYHBIM IKOJIOTHIECKUM
CUTYaLUsIM;

MMOHUMATh CUCTEMY B3IJISIZIOB U HHTEPECOB JPYTOro YeI0BEKa, HAXOAUTh KOMIIPOMUCCHI .
o00yuarowuIIca HAYyYUMCs:

MMOHUMAHUIO TIPEIMETA, KIIFOUEBBIX TEOPHI U TIOJIOKEHHUH, COCTABIISIONINX PEIMET
«XuMHsD», 4TO 00eCreunBaeTCs MOCPEACTBOM MOJICTHUPOBAHUS U TIOCTAHOBKHU MPOOIEMHBIX
BOIIPOCOB, XapaKTEPHBIX ISl IpeaMeTHON obmacTu «EcTecTBeHHbIE HAyKN,
YMEHHUE peliaTb OCHOBHBIC TPAKTUUYECKUE 3a/1aUH, XapaKTEPHBIC SISl HCTIOIB30BAHUS
METOJIOB M HHCTPYMEHTAPHS TPEIMETa « XUMUS;

(hopMUpOBaHHE MEKITPEIMETHBIX CBS3€H C IPYTrUMU 00IaCTSIMH 3HAHUS.

OO0yyaromuiicst MOJYYHT BO3MOKHOCTh HAYYUTHCS:

OBJIAJIETh KJIIFOYEBBIMHU MOHITUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS HayKa
XUMUS, PaClO3HABAHUE COOTBETCTBYIOIINX €H MPU3HAKOB U B3aUMOCBSI3EH, CIIOCOOHOCTH
JEMOHCTPUPOBATH Pa3IUYHbIEC TOAXO0/Ibl K U3YUEHUIO SIBIICHUN, XapaKTEPHBIX ISl U3y4aeMOn
HayKH XUMUU;

yMEHHE pelaTh Kak HEKOTOPbIE MPAKTUYECKHE, TAK U OCHOBHBIE TEOPETUUECKUE 3a]1aUH,
XapaKTEPHBIC ISl HCTIOI30BaHUSI METO/I0B U MHCTPYMEHTAPUSI XUMHUH,

HaJU4He MPEICTABICHUN O XUMHUH KaK IIeIOCTHOU TeopuH (COBOKYITHOCTH TEOPHid), 00
OCHOBHEIX CB35IX ¢ MHBIMU CMEKHBIMU 00JaCTIMHM 3HAHUM.



JuakTH4YecKue MaTepHuaJibl- HarJIAJHbIE, JEMOHCTPATHBHBIC TIOCOONS, TPEHAXKEPHI; TOIO0PKH
MaTepHalioB, Urp, 33JaHUM, Pa3lIaTOYHBII MaTepHal 1O TeMaM M pasjeiaM, TeXHOJIOTUYEeCKUe
KapThl, 0aHK TBOPUYECKUX PaOOT U MPOEKTOB U T.II.

PaGouyas nporpamma Bocnutanus. KajenaapHplii JIaH BOCIIUTATEILHOM padoThI.
XapaKkTepuCcTUKa TBOPUYECKOTO OOBEIMHEHHS

KonnexTus o0y4aromuxcs CMEIIaHHbIA MaTbYUKH U IEBOYKH.

OcHOBHbIE HaNpPaBJIEHMs BOCIIUTATEIbHON paOOTHI:

- 3m0poBbecOepeeHHEe — CIIOCOOCTBYET  JIOCTMKCHHIO  (PM3MUECKOr0O ¥ JyXOBHOTO
COBEpPIIEHCTBA, PA3BUTHUIO

uMHTEepeca y 00yJaromuxcst K CIIOPTY, BOBJIEKas UX B COPEBHOBAHMSA U COCTA3aHMS; MPOMaraHa
3I0pOBOTO 00pa3a KU3HU;

-O0ure MeponpusiTHs - CIOCOOCTBYIOT Pa3BUTHIO YyBCTBA IIPEKPACHOTO, JTFOOBU U NHTEPECOB K
KyabType OtedecTBa MU K MHUPOBOW KYyJIbType, pPa3BUTHIO YMEHHS HAWTH CBOE MECTO B
TBOPUYECTBE, MACCOBOMY YYacCTHIO JETE€W B KyJIbTYPHOM JOCYTE;

Llens:

Coznanue 1EenoCTHOM cpefibl, CIOCOOCTBYIONICH CTAaHOBJICHHIO M PA3BUTHUIO MHIUBUIYaJTbHBIX
TBOPUECKUX CIIOCOOHOCTEH OOYy4aroluXcs, CaMOONPEICICHUI0 W OCBOCHHIO CHCTEMBI
COLMAJIbHO-KYJIbTYPHBIX M1 HPABCTBEHHBIX LIEHHOCTEW YEIIOBEKA.

3anauu:

co3naTh yciuoBus Ui 3G(PEKTUBHOTO MCIOIB30BaHUS O0YUYAIOIIMMHUCS U COBEPIICHCTBOBAHUS
KYJIBTYPBI TPOBEACHUSI CBOOOIHOTO BPEMEHH;

COJICHICTBOBATh COL[MAJIBHOM a/lanTallii 00y4aroIMXcsl K COBPEMEHHBIM YCJIOBUSM KHU3HHU,
Pa3BUTHIO MHUIMATUBBI, IPEANPUMMUUBOCTH, PA3BUTHIO U I'PAXKIAHCKOTI0 O0IECTBa Cpeu
[IO/IPACTAIOIIEr0 MOKOJIEHUs AJ1s (POPMUPOBAHUS aKTUBHOM )KM3HEHHON TO3UIINH;
CIOCOOCTBOBAaTh ~ Pa3BUTHIO TBOPYECKOIO IMOTEHIMana OOYYaloIMXCd C Y4YeTOM HX
WHJIMBUIYATBHBIX OCOOEHHOCTEH;

co3/1aTh KOM(OPTHBIE YCIOBHS, CIIOCOOCTBYIOLINE PA3BUTHIO JOOPOKENATENLHOTO OOIIEHUS B
npolecce B3auMoJIeHCTBHUS Tielarora 1 00y4aromierocs;

copMHpOBaTH YOSKIEHHS 0 HEOOXOUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/10POBBIO;
co3nath ycioBus ans dddextuBHoro BizaumojenctBus OO ¢ poauTensiMu 00ydaromuxcs,
BbIpabOTaTh MO3UTUBHOE OTHOLLIEHUS poauTene k aesrensHoctu O0;

BOCIIMTATh JIPY’KECKOE OTHOILIECHUE APYT K APYTY, YMEHHUE CIBIIIATH U BUAETh PaJOCTH U YCIIEXH
CBOMX TOBApUUICH.

OsxuiaeMble pe3yabTaThl BOCIIUTATEIbHON IPOrpaMMbl

dopMUpOBaHUE U PA3BUTHE MOJOKHUTEIBHBIX 00IIEUET0BEYECKUX KAUECTB JINYHOCTH.

Coznmanwne ycinoBuit aist 3 (GEeKTHBHOTO UCTIOIB30BaHMS 00YUYaIOIIMMHUCS U COBEPIIICHCTBOBAHMS
KyJbTYPBI TPOBEEHHS CBOOOIHOTO BPEMEHHU.

®opMHpOBaHUE Y 1€T€H OTBETCTBEHHOCTH 3a CBOE 37J0POBbE.

Haxomnnenue u oboramieHue onpiTa HpaBCTBEHHOTO MOBEICHUS JAETel MyTeM OpraHu3aluyd UX
MIPaKTUYECKON AESITEIbHOCTH.

CHuXeHne arpecCUBHOCTH B MTOBEIEHUH 00YYaIOIINXCSl.

DopMHUPOBAaHUE HABBIKOB U IPUBBIYEK OTBETCTBEHHOI'O NTOBEIECHUS.

Oborarienue SMOIMOHATIBHOTO MHpa JIeTei U (OPMHUPOBAHUE Y HUX HPABCTBEHHBIX KaueCTB U
YyBCTB.

®opMHUPOBaHUE BEICOKOTO YPOBHS yIOBIETBOPEHHOCTH 00YYAIOLINXCS, POJUTENICH U Me1aroron
xu3HenesTenpHocThio OO, a Takke co3JaHue MONI0KUTENbHON penyTaiuu OY.

PaboTa ¢ KO/UIeKTHBOM 00yUarONXCs



OcHoBHBIE (POPMBI PaOOTHI € 00YHAIOITIMHUCS
JIeKIINH,
Oecenpl,
MO03HABATENIBHO - HHTEJJICKTYAJIbHBIEC UTPHI,
TBOPYECKHE 3aHATH,
BUKTOPHUHBI,

aKIWy,

KOHKYPCBI.

Pabora ¢ pomutensmu
OCHOBHBIE (DOPMBI PabOTHI C POAUTEISAMHU:
peKiIaMa Kpy>KKOB Ha KJIACCHBIX Yacax,
POIUTEIHCKOE COOpaHHe,
WH/IMBUyalbHbIC Oecelbl, KOHCYJIbTAIINH,
pa3mMenicane nHdopmanuu B coil. Cersx,
MacTep-KJIACChI;
Harpax/JIeHue poauTEIeH Ha UTOTOBOM JIMHEUKE,
MTOMOIIIb IO TIOATOTOBKE K KOHKYpPCaM, KOH(pEpEHIHSIM

Kanenaaphslii ran BocmutaTeabHON pabOTHI.

Ne | Meponpusarue 3anaun Cpoku [Ipumeyanne
MIPOBEICHUS
1 | Hdeun OTKpBITHIX | [To3HAKOMHTH ¢ | ABryct- oKTSI0pb
JBEper JOIIOJIHUTEIILHOU
o011eo0pa3oBaTeIbHOM
porpaMMoi, ¢ paboToi
00BeIMHEHUS
2 | Hdenp comumaproct | ChopmupoBars Cents16pb
B 60pnoe c | 6epexHOE OTHOIIEHUE K
TEPPOPU3MOM KU3HHU U 3/I0pOBBIO
Jpyroro YeJI0BeKa,
CHH3HTH arpecCUBHOCTh
B MOJIPOCTKOBOM cpezie
3 | Mecsunuk Hayuuts coomonarsk | CeHTA0pb-OKTAOpPh
6e30MmacHOCTH B | IpaBWIia JIOPO’KHOTO
pamMKax aKIH | IBHOKCHHS,
«Buumanue, netu!» | chopmupoBarhb
OepeKHOE OTHOIIECHUE K
CBOEMY 37I0POBBIO u
3JI0POBBIO JIpyroMy
YeJI0BEKY
4 | Tam enuHbIX | CriocoOCTBOBAThH CenTs10pb-Maif
IeUCcTBUH Pa3BUTHIO YyBCTBa

MIPEKPACHOro, JIOOBU H
UHTEPECOB K KYJIBType
OteudecTBa U K MUPOBOI

KYJbTYpE, pa3BUTHIO
YMEHMS  HAWTU  CBOE
MECT0 B  TBOPYECTBE,
MacCcOBOMY YUYacTHIO
JeTel B KYJbTypPHOM




nocyre

5 | Iocesienue B | Copmuposars untepec | OKT0pB
KPYKKOBITBI K 3aHATUSAM
Hakonute OIIBIT
HPaBCTBEHHOT'O
[OBEICHUS JETEN
6 | Akuus «OpamxkeBoe | Crioco6cTBOBATH CenTts06pb-
HACTPOCHHUE) T00pOXKeIaTeILHOMY OKTSIOpb
OTHOIIECHUIO B
00BeIMHEHUN
7 | Jenb Hapopnoro | Chopmuposats 1060Bb | Hosi6ps
€IUHCTBA K cBoed Manon Pomune,
MI03HAKOMHUTh c
LEHTpaMu
HAIIMOHAJBHBIX KYJBTYP
B basieanHckoM paiioHe
8 | Hemenss TBOpuecTBa, | OGOraTuTh Hosi6pb
MOCBsilIeHHass  J[HIO | SMOLMOHANBHBI  MHUD
Marepu nerei u chopMHpPOBATH
y HHUX HPaBCTBEHHBIX
KayecTBa M YyBCTBA.
Crioco6cTBOBATH
YKPEIUIEHUIO CBs3EH
CEMbH
9 | «enp ©GoprOBI co | IIpomarannupoBarsh Jlexabpp
CII dom» 3JI0POBBII 00pa3 )KU3HU
10 | Hukn meponpusituii | ChopmupoBatsh u | lexaOpb
k HoBomy rogy pa3BUTH
MIOJIOKUTEITHHBIE
o0I1IeuenoBeyecKre
Ka4yecTBa JINYHOCTH.
11 | Hdenn csitoro | ChopmupoBarthb deBpaib
BanentnHa, modra | MpaBUIbHOE OTHOIIEHUE
«Becenbie K TpanuLIUsM,
CepPACUKID) 00II[eUEIIOBEYECKAM
HIEHHOCTSIM.
12 | Urposast mporpamma | ChopmupoBath DdeBpaib
Ha [leHb 3alMTHUKA | YBAXUTEIbHOE
OreuecTBa OTHOIIICHHE K
3amuTHUKaM PoauHbI, K
JIIOJISIM BOEHHOU
npodeccuu.
13 | Henmens tBOpuecTBa, | PasButh deBpanb-MapT
MIOCBSIIIIEHHAS 8 | Xy10’)KECTBEHHBIN BKYC,
MapTa u 23 ¢eBpasl | 4yBCTB  IPEKPACHOTO.
IIponemoHCTpUpOBATH
JOCTYDKEHUS IeTeH
14 | Urposas nporpamma | ChopMupOBaTh Mapr
«A Hy-Ka, ICBOYKH», | YBaKHTEIBHOE

MOCBSIIIICHHAS
MexayHapogHomy
KEHCKOMY JTHIO

OTHOIICHHC K KCHIIHUHC,
CCMbC.




15 | Tlo3uaBarenbHas [TpuobumTh K | Anpenb
nporpamma ko JIHIO | JOCTHXKEHHSIM CTpaHbl, K
KOCMOHABTHKHU HWCTOPUHU KOCMOHABTUKH.

16 | ITosnaBarensHble ¥ | COCOOCTBOBATH Arnpenb
pa3BiIeKaTelIbHbIE JOCTUKECHUIO
MEpPOTPUSITHS KO | (u3n4YecKoro u
JIHIO 310pOBBsI JTyXOBHOT'O

COBEpIICHCTBA, Pa3BUTh
UHTEpEC y
oOyJaromuxcs K CIopry,
(bu3KyIBTYDE,
MIPUOOIIHUTH K
3JI0pOBOMY o0pazy
KU3HU

17 | Paitonnas HIIK um. | Pa3Burth Arnpenb
JI.H. IllynareeBa HCCIIEI0BATEIIbCKUE

HAaBBIKM 00yYaroImuxcs

18 | ITo3naBarenbubie W | CrocoGCTBOBATH
pa3BiieKaTeIbHbIE YKPETUICHHUO CBSI3U
MEpPOTPUSITHS Ha | CeMbH, MO3HAKOMUTH C
[acxy TPAIUIIUSIMU UCKOHHBIX

Mpa3IHUKOB.

19 | Huxn meponpustuii | ChopmupoBats 11000Bb | Anpernb-maii

ko J{uro IToGeabr W U COXPaHUTh ITAMSATh K
HUCTOPUUYECKOMY
MPOLIIOMY Poccun,
YBOKUTEIBHOE
OTHOIIIEHUE K TEPOU3MY
OTIIOB U JIEZIOB B BOWHE.

20 | Urorosas BeicTaBka | [IposeMOHCTPUPOBATH Maii

JOCTUKEHUS
oOyyJarouxcs 3a roj.

Cnucok JiuTepaTrypbl
Jluteparypa 1)1 neaarora

1. A6pamos C. 1. Oxpana okpy>Karouiei cpesibl ¥ pallioOHAIIbHOE UCIIOJIb30BaHUE PUPOIHBIX
pecypcoB. — M.: 1987.

2. Anexcunckuii B.H.3aHnMaTenbHbIe OMBITHI 110 XUMUH (2-€ U3aHne, HCIIPaBICHHOE) - M.:
[Tpoceemenue 1995.

3. «bonpmas sanuknonenus Kupmna u Medoaus 2001», 2CD.

4. BoiitoBud B.A. Xumus B 6biTy. — M.: 3nanue 1980.

5. Bockpecenckuit, I1. M. Texuuka madoparopusix pabor / I1. . Bockpecenckuii. — 9-¢ uzs. —
JI.: Xumus, 1970. — 717 c.

6. I'abpuensan O.C. HacronbHas kHura yuntens. Xumus. 8 kinace. — M.: Ipocda, 2002,

7. I'pocce 3., BaitcmanTtens X. Xumus 11 1r00603HarenbHbIX. JI.: Xumus, 1978.

8. Hopodeer A.U. u np. [IpakTukym o HeopraHuuecko XuMuu. YuebHoe nocoodue. — JI.:
Xumus, 1990.

9. 3BepeB M. /1. Knura i yTeHus 1o aHaTOMUH, (PU3NOJIOTH THTUEHE YeloBeKa. — M.
[Ipoceemenue, 1983.



10. Kpunman B.A. Knura uist uteHust mo Heoprannueckoit xumuu. — M.: [Ipocerienue, 1993.
11. Kykymkua H.H. Xumust Bokpyr Hac — M.: Beicmias mkoma, 1992,

12. Jloruno H.A. u np. Ananutuueckas xumus. M.: [Ipocsemenue, 1975.

13. MakapoB K. A. Xumus un meaunmna: Kaura mis urenusi. M.: [Ipocsemenue, 1981.

14. HecmesinoB A .H., benukos B.M.. [Tuma 6ynymero. — M.: [lenaroruka, 1979.

15. Onbrun O. OnbiThl 63 B3pbIBOB. — M.: Xumus, 1986.

16. [IporpammHoO-MeTotMueckue Marepuansl. Xumus 8-11 knacesl. — M. poda 2001.

17. ConoBa A.C. «Xumus 1 JIeKapCTBEHHBIC BemecTBay. JI., 1982,

18. TpetbsikoB FO./1. u np. Xumus u coBpeMeHHOCTh: [locobue mis yunrens. — M.
[Ipocsemenue, 1985.

19. d¢nopora M.3. u ap. Dkosorus yenoBeka: Kynbrypa 310poBbst: Y4ueOHOe mocodue s
yuammxcs 8 kiaacca. — M.: Berarana-I"pad, 2004.

20. Xumuueckas sHiukaonenns. T. 1. M., 1988 r.

21. Irpemmuep I'.M. Xumus Ha nocyre - M.: [IpocBemenue 1996.

22. Omany>ab H.M., 3aukos I'.E.. Xumus u numa. — M.: Hayka, 1986.

Jlutepartypa aJis1 ydammxcst

1. Anux6epona JI.YO. 3anumarensHas xumus. Kuura ans yyamuxcs, yuureneit u poauteneit. M.
ACT-ITPECC, 1999;

2. Bosibk PoGept JI. 3anumarensHas sHimkimoneaus. O yem He 3Han DuHmTelH. [lep. ¢ anrin. M.:
Mup kuuru, 1999;

3. I'pocce, D. Xumus s j1t0003HaTeIbHbIX. OCHOBBI XUMHH U 3aHUMATEIbHBIC OIBITHI /

4. NBanos, A. A. Xumus — npocto. / A. A. sanos. — M.: ACT, 2018. — 250 c.

5. Kpumvan, B. A. DHIMKIONeInYecKuid ciioBaph 1oHoro xumuka/ B. A. Kpuivan, B. B.
Cranno.— 2-e u3a., ucnp.— M.: [legaroruka, 1990.— 320 c.

6 CaBuna A.A. f no3unaro mup. Xumus. — M.: Jlerckas saiukiioneaus, 2001,

7. CmupnuoB FH0.1. Mup xumuu. 3anumatenbhbie pacckasbl 0 xumuu. Coct. CII6.: «MuM-
Dkcnpecey, 1995;

8. Crenuw, b. JI. Kuura mo xumuu myis1 qomarnsero urenns. / b.J[. Crenun, JIL.FO. AnukGepoBa. —
M.: Xumus, 1994, — 121 c.

9. WItpemmuep I'.1. Xumus Ha nocyre. — M.: [IpocBenienne, 1996.

10. DHOMKIOMEANYECKHiA cloBaph F0HOTO XUMuKka. — M.: [legaroruka-IIpecc

11. Dunuknonenus mist gereil. Xumusd. — M.: ABanrta +, 2005.

CD: 1. Dnexkrponnas sHumkioneaus «Kpyrocser», 2003 r.
2.bounbimas anekTpoHHas sHuMKiIoneaus Kupumia u Medous.
Cnucok noJie3HbIX 00pa30BaTeIbHBIX CAHTOB
AJIXUMUK: caiit JI.FO. Anuk6eposoii http://www.alhimik.ru
BupryanbHas xumuueckas mkoina http://maratakm.narod.ru
3anumarensHas xumust http://all-met.narod.ru
Mup xumun http://chem.km.ru
Komnekius «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBD»: XuMust http://experiment.edu.ru
http://school-collection.edu.ru/


http://www.alhimik.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/

IMpunoxenus.

Ta6Jmua XUMHUYCCKHUEC 3JICMCHTBI B OPIraHU3ME YCJIOBCKA UX POJIb

DJieMeHT CumMBoJI Hoxas B o0wmeit macce | Poub win pyHKIMs 371eMeHTOB B OpraHu3Me 4eJI0B

%
OcHOBHbIe XUMHYECKHE JIEMEHThI OpraHusMa 4e/ioBeKa

Kucopon o] 65 TpeOyeTcst A peakuuii OKICICHHS, B IEPBYIO 04epent

HpI/IcyTCTByeT B OOJILIIMHCTBE OPraHNvCCKHX BCIICCTB

VYrnepon C 18 DopmupyeT KapKkac MOJIEKYJI OPraHHYECKHUX BEIECTB.

Bomopon H 10 [IpucyTcTBYyeT B OONBIIMHCTBE OPTAaHIIECKUX COSTUHE

A3oT N 3 KoMmmnoHeHT Bcex 6eTKOB, HyKJIEHMHOBBIX KUCIOT U MHO
BEIECTB.

Kanbrmii Ca 15 CTpyKTYpHBIN KOMIIOHEHT KOCTeH 1 3y00B. BaskeH mis

HMITYJIbCOB 4E€PE3 CUHAIICHI, IIPOLECCOB CBEPThIBAHUS
OILIOOTBOPEHUSL.

Docop P 1 KOMITOHEHT HYKJIEMHOBBIX KUCIIOT, (hOoChHOINIHIOB, H
neperoce 3Heprur. CTPYKTYPHBIH KOMITOHEHT KOCTEH.

Kanuii K 0,4 Baxnelmmii BHy TPUKJIETOYHBIN KaTnoH. HeoOxoamum

uMIyIbcoB. KoMIoHeHT 60bIIHCTBA OSNKOB.

Cepa S 0,3 SIBnsieTcst SHEPreTHYECKUM TPAHCIIOPTOM KIIETKH, TaK
ANIEKTPOHBI KHCIOPO/ia U METHIIbHBIE Tpysl. Obectie
KIIETOK OT OKHCJIMTENBHBIX IPOLIECCOB.

Harpuii Na 0,2 BaxHelmuii BHEKIETOUHBIN KATUOH. Y4aCTBYET B per

MCXIY OTACTIaMM TE€JIa, 4 TAKKE B IIPOBCICHUN HCPBHBI
MI/IKPOBJIeMeHTI)I opraHusma



Marunit

Keneszo

Hon

Kobanst

Mg

Cl

Fe

|
Co

0,1
01

CJICAOBBIC KOJTMYCCTBa

CJICAOBBIC KOJTMYCCTBA

cnenoBele KonuuecTBa | Komnonent Buramuna By,

Kodakrop ¢pepmenToB (kuHa3).

Baxnelimmii aHMOH MHTEPCTULIMAIILHOM KUJIKOCTH. Ta

OCMOTHYECKOrO Oananca. Y4acTByeT B TPAHCIIOPTE KHUC

CMEIIICHHE).

(epMeHTOB (KaTaiaz).

Komnonent TUPCOUTHBIX TOPMOHOB.

KoMrmoHeHT reMorio01uHa 1 MHOTTIOOHHA. HepeHOC‘H/IK

[Ipoure 377eMEHTBI, IPUCYTCTBYIOIIKE B CIICOBBIX KOJINYECTBAX, BKIIOYAIOT Maprateil (Mn), meas (Cu), sk (Zn), drop (F),

AnemeHT
Ag
Al

As

Ba
Be
Bi
Br
Ca
Cd
Ce
Cl
Co
Cr
Cs

Cu

Fe
Ga
Ge

Hg

PacnpeneneHI/Ie 30JIbHBIX XUMHWYCCKUX IJICMCHTOB B OPraHNU3M¢E 4YCJIOBCKa Ta6JII/IL[a

(o pa3HBIM HcTOUHNKaMH U3 [Anekceenko, 2000], ¢ I3MEHEHUSAMH)

MblweYvHas TKaHb, %

0,14 x 10*
1,8x10*

0,33x 10*

0,67 x 104
0,09 x 104
0,75x 107
0,32x10°
7,7x 104
0,11

1,7 x10*

0,36

0,34 x 10*
5,4 x 107
1,2x10%
1x10%
0,05 x 10+
1,8x 102
0,14 x 10°®
0,14 x 10*

0,36 x 10

KocTHas TkaHb, %

0,23 x 10+
16 x 104
0,8 x 10+
1,6 x10°6
2,2x10*
37 x 10*
0,3x 10
<0,2x 10+
6,7 x 104
17
1,8x10*
2,7x 104
0,09

0,03 x 10
17 x 104
0,062 x 10
13,5x 10+
0,7

2,0x10?

0,45x 10

Cepaue, %

19x 10°¢

<1x10%?

3x10*

<3x10%?
<5x10*

<0,2x 10*

<1x10%3
<2x10*
?

1x10*
3,3x10°%
?

8x10%

1x10*

<2x10*

MeyeHb, %

58 x10°

<1x 1072

3x10*

<3x107?
<5x 104

<0,2x 10*

2x 103
<2x10*

?

1x10*
1,5x103

?

10,5x 10-3

?

1x 104

<2x10*

Mogsr, %

12x 106

<1x10?

3x10*

<3x107?
<5x 10*

<0,2x 10*

<1x10%

<2x10*

1x10*
2,3x10-3
?

12,5x 10°®

?

1x10*

<2x10*



La
Li
Mg

Mn

Na
Nb

Ni

Pb
Rb

Ra

Sb
Sc
Se
Si

Sn
Sr
Ta
Te
Th
Ti

Tl

Zn

Zr

AHWOHBI
S04~

0,015 x 10
2x10°
0,28 x 10
1,6

0,4x 107
0,023 x 104
0,09
1,3x10*
0,018 x 104
0,52

0,14 x 104
1,5x10%
0,58
1,8x10*
45x 10+
0,23x 1013
0,8

1x10%

1,2x10*
0,015
1,4x10*

0,14 x 104

1,7x10°%

1,6 x10*
7 x 10
9x 108

2x10°

0,02 x 10+
0,024

0,08 x 104

0,27 x 104
0,21

<0,08 x 10

0,13

50 x 10+
<0,7x 10*
1

0,07 x 10
0,7 x10*
6,9

17 x 104
2,6 x 10*
4x10%8
0,145
0,3x 10*
1x107
5x 104

17 x 104
1,4x 104
0,009

0,03 x 10*

0,7 x 10°®

2x10-7
35x 107
0,35x 10°¢
0,25x 107
0,07 x 10
0,013

0,1x10*

Ka4Y€CTBCHHBIC PCAKIINU Ha aHUOHBI

PeaktuB
B a2+

<2x10*

<1x10?
<3x 10
?

6,5x 10
1,8x 104
?

<6 x 10*
2,8x10°%
>1

13x 10+

<3x10°%

<3x103

3x 104
<0,03

<1x 102

0,045
<2x10*
<0,1

1,5x10°%

<3x10*
0,038

<1x103

<2x10* <2x10*
2 ?

? ?
<1x107? <1x10?
<3x10% <3x 103
? ?

0,02 0,013
34 x 10+ 2x10*
2 2

<6 x 10* <6 x 10*
2x10%° 3x108
>1 >1

15x 104 12,5x 10*
2 2

<3x 103 <3x 103
<3x 103 <3x 103
? 2

? 2
2x10* <3x10*
<0,03 <0,03
<1x10? <1x 102
0,04 0,055
<2x10* <2x10*
<0,1 <0,1
1,1x 108 1,5x10%
<3x 10* <3x 10*
016 0,018
<1x10°% <1x103

KayecTBeHHas peakuus
BbinageHune 6enoro ocagka, KOTOpPbIN HE pacTB



N()3

PO,

CI’()A:

sz
CcO;”

CO:

SO32'

Cl

Br

OH (weno4yHas cpeaa)

KaTtnoH (noH)
Li*

Na*

K+

Ca2+

Sr2+
Baz*

Cuz+

P2+

1) no6aBuTb
KOHLEHTpMpPOBaHHYO H2SO04un
Cu, 3aTtem HarpeTb

2) cmecb H2SO4+ FeS04

noHbl Ag*

MOHbI Ba?*

MOHbI Pb?*
MOHbI Ca?t

n3BecTtkoBas Boga Ca(OH)2

MOHbI H*

noHbl Caz*

MOHbI Ag*

MOoHbI Ag*

MoHbl Ag*

MHOWKATOPbI: NNTakKMyC
deHondTanevH

kucnotax: SO42- + Ba2* = BaS0a)

O6pa3soBaHue ronyboro pacTeopa, coaepall
Cu?*, Bblgenexue rasa 6yporo useta (NO2).
Bo3HukHOBEHME OKpacku cynbdaTta HUTPO30-H
[Fe(H20)sNO]?*. Okpacka oT prMoneToBowm A0 t
(peakuyus "6yporo konbua")
BbinafeHue;CBETI0-KeNToro ocazka B HeuTpa
3Agt + PO ™ = AgsPOx4

BbinageHume xenTtoro ocagka, He pacTBOPMMOr
NCNOT! 0.pacTB moro B HCI:
I9TE BP0

Bbll'laﬂ,eHl/le YEepHOro ocagka:
Pb?* + S? = PbS|
%blgaueéme 6er|oro oc?;:u(a pacTBOpPMMOIo B K

Ca(OH)2+ COz—> CaCOs| + H20,

CaCOs + CO2+ H20 — Ca(HCO:s):
BeinageHve 6enoro ocagka v ero pacTBoOpeHU
nponyckaHumn CO2

MosiBneHune xapakrtepHoro 3anaxa SOz:

2H* + SO,% = H20 + SO2|

BeinageHve 6enoro ocagka

Ca?* + 2F = CaFz|

BeinageHune 6enoro ocagka, KOTOpbIA HE pacTB
HNO3s, Ho pacTBopMMOro B KoHueHTpaTe NHs -
Ag* + CI- = AgCl|

AgCl + 2(NHs - H20) — [Ag(NH3)2]* + CI- + 2H2
BbinageHne cBeTNo-XenToro ocagka, He pacTts
HNOs:

Ag* + Br = AgBr| ocapok TemMHeeT Ha cBeTy
BbinageHue xentoro ocagka, He pacTBOpUMOr
NH3s KoHL,.:

Ag* +|I-=Agl| ocagok TEMHeeT Ha CBeTy
CVHee OKpallMBaHWE, MarnMHOBOE OKpaLUUBaHU

KauecTBeHHbIe pCaKnu Ha KaTUOHBI

BospgencrBue unm peaktue
[ewnctene nnams
[enctene nnams
[ewnctene nnams
[ewnctene nnams

[ewnctene nnams
Mnamsa 8042‘

[ewncteme Boabl

Sz

KauyecTBeHHas peakLMs Ha KATUOHbI
KapmMuHoBO-KpacHoe okpalunBaHue

>KenToe okpalumBaHmne

duroneToBoe oKpallmBaHue
KnpnuyHo-kpacHoe okpalunBaHue
KapMnHOBO-kpacHoe oKpaluvBaHue
>KenTto-3eneHoe okpallmBaHu

BbinageHne 6enoro MenkokpucTananyeckoro
ocajka, He pacTBOPMMOTO B KMCMOTax (daxe B
kncnote HNOg):

Ba2* + SO; = BaSOa)

MvaopaTupoBaHHble MoHbI Cu?* MetoT ronyoyto

BbinageHue yepHoro ocagka:



Ag*

Fe2*

Fes*

Al3+

+

NH4

H* (kmcnasa cpena)

N2+

Cr3+

Ma2+

Cr

1) OH-

2) rekcaumaHo-eppar (Il
Kanus (kpacHas KpoBsiHas Conb)
Ks[Fe(CN)g]

1) rekcaumaHo-ceppar (Il) kanmsa

(»xenTas kpoBsAHasA Cornb)
Ka[Fe(CN)e]

2) pogaHna-moH SCN-

3) OH
LLernoYb (amdoTepHble CBOMCTBA
rmapokcuaa)

LLiefio4b, Harpes

MHankaTopbl: nakmyc

METWUNOBbIN OpaHXeBbIn

OH- HegocTaToK, NO Kannsam

OH" HegocTaToK, NO Kannsam

OH

Pb%* + S = PbS|

BbinageHue 6enoro ocagka, He pacTBOPMMOro
pactBopumoro B koHU. NH3 - H2O:

Ag* + ClI = AgCl|

Mpu peakuun Ha KATUOH BbINAZaAET OCaAOK rpsi
3eneHoro BeTta Fe(OH);

BbinageHue cuHero ocagka:

K* + Fe2* + [Fe(CN)s]* = KFe[Fe(CN)s]|

BbinageHue cuHero ocagka:

K* + Fe®* + [Fe(CN)g]* = KFe[Fe(CN)g]|

MosiBNeHne sApKo-KpacHOro oKpalumBaHus 3a C
06pa3oBaHnsa KOMMNMeKCHbIX noHoB Fe(NSC)?*
Apyrue

Ocapok TeMHo-06yporo ueeTta Fe(OH)s
BbinageHune 6enoro ocagka rugpokcuaa anton
NPUNBaHMM NEPBbLIX MOPLMIA LLENOYM U Er0 pe

npum hanbHenwem npunnBaHnn

3anax ammuaka:

NH,+OH — NH_1 +H. O

Mpy Ka4YeCTBEHHON peakuumn Ha KaTMOH NPOUCX
KpacHOe OKpallnBaHue

Benbin ocagok — Zn(OH), nnn H2ZnO, — pac
n30bITKe LWerno4u (npu aTom obpasyeTcs pacTB
Mez [Zn(OH)4] )

Cepo-ronybown ocagok — Cr(OH)sz unm HsCrOs
pPacTBOPUMBIV B M30ObITKE LLENoYn (Mpy 9TOM O
pactBop Me*[Cr(OH)a])

Bbinagaet 6enbii ocagok Mg(OH)2|



Onpepe- Peaxrtue MpWaraky peaxuun
NAEMbIK
HOH
Peaxyuu va kamuome:
HY HHauKaTops!: Hamenenne okpacku pacTsopa:
1) meTuroBbiM 1) Ha poaoswii;
OpaHMEBLIH;
2) nakmyc 2) Ka kpacHbii

Ba®* sS0%” Benniii  MenkoKpUCTANAHYECKHUH
OCaf0K, HEepacTEODWMbLIM Oaxe B
a30THOW kucnoTte, — BaSO,

Ag* ol Benuiit TBOPOWMCTEIA OCANOK, He-
PACTBODHMMBIA [ame 8 a3l0THOW
kucnore, — AgCl

Fe'* OH™ Ocagox rpaato-3enexoro yaera —
Fe(OH),

[Fe(CN))*™ Ocapok remHo-cHHEro usera —
Fe,[Fe(CN);],

Fe'* OH™ Ocanok temHo-Oyporo useta —
Fe(OH),

[FEICN}EJ" Ocapok TeMHO-CHHErO LUBETa —
Fe JFe(CN)g],

CNS™ Kposaso-kpacHbii pacteop —
Fe(CNS),

Zn** OH™ wepocratox, no | Benviit ocamok — Zn(OH),, uam

Kannam H,Zn0,, — pacTsopHmbid B8 Ma-
foiTke wenouw [obpaayerca pac-
180p Me?[Zn(OH)},]5)

APt OH™ HepoctaTok, No Bensiii ocagox — AI{OH),, unu

Kanasam H,AID;, — PpacTBOpHMBLIZ B K3-
Guitke wenouu (npu arom obpa-
ayerca pacteop Me®[AI{OH),])

Ce?* OH™ nepocraTok, no Cepopato-ronyboii ocagoxk —

Kannan

Cr[DHh. HAM H;{I’D]' — pacTeo-
puMbIA 8 H3ObITHEe wWenouu (oBpa-
syerca pactaop Me” [Cr{OH),]")




OueHovHbIe MaTePHUAJIbI 1J151 IPOBEPKHU
pe3yIbTATUBHOCTH BHINOJTHEHHS TONMOJHUTEILHOI 001epa3BuBaloIei

NMpOrpamMMbl

JUJ1s1 OIICHKH TTPAKTHYECKOW PaOOThI HCTIONB3YIOTCS IBa OCHOBHBIX KPUTEPHSI:
1) VYmenue 3pdexTHBHO paboTaTh HHAMBHAYaAIbHO U B rpytme. Cobmoaenue Th
MIPY BBITTOJTHCHUH MTPAKTUIECKUX padoT
2) YMeHus pacupeaensaTh QYHKIHHA

Knaccudukarop 11l OEHUBAHUS NPAKTHYECKON PA00THI

MTOMOIIIBIO TSI OTIPEICTICHUS 1IN
WCCIIEIOBaHUs, TIBITACTCS
CaMOCTOSITENILHO IJIAHUPOBATH X0/
paboThI, IpeACTaBIsACT O0BICHEHHE,
MBITACTCS OLICHUTH MPEAJIOKEHHBIN
METOJ, HO HEJJOCTaTOYHO TOYHO

Kpurepuii
Kpurepuii
baua CrocoO0HOCTH IVIAHMPOBATH U Ymenue 3gpdexTun
NPOBOAUTH padoTaTth B rpyinme
HccIeI0BAHUE/TPAKTUHYECKY IO
pabory
2 VYyammiicsa He TOCTUT Yyammuiics He T0CTU
CTaHJlapTa, IPeACTaBICHHOTO CTaHJapTa,
HIDKE KPUTEPUSIMHU MPEICTAaBIICHHOTO HH
KPUTEPUSIMHU
3 Vuammiics He
MOJKET
CaMOCTOSATEIBHO
OTIpEICTTUTh
(9313
HCCIICOBAHUS,
COCTaBUTh XOJI
paboThI,
3aTpyaHSETCA
OOBSICHUTH Yyammiics npITaeTCs
BBITIOJTHSIEMBIC COTPYAHHUYATH C JIPY
JeNCTBUAL. ydauumucs, Tpedye
VuyeHuk He HAITOMUHAHMS U KOH
MOJKET OLIEHUTh YueHuKy He0OX0IUV
MIPEITI0KEHHBIN PEKOMEHIALNH T10 P
METO/I. 71ab60paTOpHBIM
000pyTOBaHUEM.
4 VYyamuiics nHOTIA OOparaercs 3a Vyaruiicst 0OBIYHO

COTPYAHHYAET C APYTUMHU
YYeHHUKaMU, COOJTI0/1aeT
npasuia Th, HO nHOTNA
TpeOyeT peKOMEeHIAIU I 110
PUMEHEHUIO
1abopaTopHOTO



HCIIOJIB3YCT XUMHYECKUH SI3BIK. O60py,HOBaHI/I}I.

5 VYyamuiicst caMOCTOSITEIbHO Yuamuiics ycnenHo
OTIpeAeIIsAEeT 1IeNIb padOThI, paboTaeT B KOMaH/IE,
IUTAHUPYET XO0J paboTHhl, yBakaeT MHEHUE IPYTHX.
00OCHOBBIBAET KaX0€ JICUCTBUE, 3HaeT ¥ coOII0JaeT MpaBuiia
UCTOJIb3Ys HAYYHOE PACCYKACHUE. TB, camocTosATeNnbHO
VY4eHUK OLleHUBAET NPEATI0KEHHBIA | BBIIOIHSET paboTy,
METO/. IPUBOJUT B MOPSIIOK CBOE

pabouee mMecTo.

Peanusamus [Iporpammel mpeaycMaTpuBaeT yuyacTHE B COIIMAIbHO-3HAYMMBIX MPOEKTaxX. BBeneHme
IIPOEKTHOH IesATeIbHOCTH 00YCIOBICHO COBPEMEHHBIMU TPEOOBAaHUAMU IOCY1apCTBEHHOMN
MOJIUTHUKU B 00JIaCTH TOTIOJTHUTEIHHOTO 00pa30BaHMs M HANIPABJICHO Ha IO3UTUBHYIO COLATTN3AIIHIO
JeTel, KaK OJIMH U3 Pe3yJIbTaTOB 00pa30BaTeIbHON NEATENFHOCTH. B paMkax mporpaMMel
peanu3anys MPOeKTOB MOKET BECTHUCH PAa3HOW HANPABIEHHOCTH — SKOJIOTHYECKOH (B
00pa3oBaTeIbHOM YacTH), KPaeBeIUECKOM, COMALHOM U TIp. (B BOCTIUTATEIBHOM YacTH).

PaGoTa Haj NPoeKTOM COCTOMT U3 / CTaMii:

1 cmaous - noocomosxa k pabome HA0 NPOEKMOM

Lenpro maHHOM CTaANM SBISETCS MPOBEPKA 3HAHUN M YMEHHH KOMaH/Ibl, HEOOXOAUMBIX ISt
COLIMAJIbHO-3HAYMMOM JIeATEIBHOCTH, (HOPMUPOBAHUE MPEACTABICHUI O COBPEMEHHOM JTaIle U
MEPCTIEKTHBAX Pa3BUTHS Cela, pailoHa, ropoja, 00JIacTH.

HTorom paboThl Ha 3TOW CTAAMU JOJKHBI CTaTh YETKO C(HOPMHUPOBAHHBIC MIPEJICTABICHHS yUAIIUXCS
0 JICSATEIbHOCTHU Pa3IMYHBIX BETBEH BIacTH, c(hepax uX OTBETCTBEHHOCTH, crieliuduke paboThl U
MOJTHOMOYHSIX 3aKOHO/IaTENIbHBIX OPTaHOB, MPUOOPETEHHE HABBIKOB JICJIOBOTO OOIIECHUS, aHAN3a
pa3HOPOAHBIX MaTepuanoB (ctatuctuku, CMU, HOpMaTHBHBIX aKTOB U Jp.).

2 cmaousi - 6blOOP NPodIEMbL

Ha nanHo# cTagun koMaHaaM MPEACTOUT JETATLHO MPOAHATM3UPOBATH IUPOKHHA CIIEKTP BOTIPOCOB,
3HAYUMBIX JIJIS1 TaHHOW TEPPUTOPHH U TPEOYIOINX PEIICHUSI.

VY CIIOBHO 3Ty CTaIuI0 MOYKHO COOTHECTH C POMAILIKOM, JIEIECTKH KOTOPOI MPEICTABISIOT
aKTyaibHbIe IPoOJIEeMBI celna, pailoHa, ropoja, peruona. Komanel, mepeOpaB Kaxablid U3
"1ernecTKoB" (IKOHOMHUYECKOE Pa3BUTHE, IKOJIOTHS, IeMorpadusi, cColuanbHas He3alUIIEHHOCTD
Pa3NUYHBIX TPYII HACeNeHHs, 01aroyCcTpOHCTBO U MH(PACTPYKTypa U JIp.), BHIOUPAIOT OJUH U3 HUX,
KOTOPBII CTaHET 00BEKTOM MCCIIEIOBAHHS U pa3padOTKU BapUaHTa €ro PELICHUSI.

Nrorom paboTsl Ha 3TO CTANK JOIHKHO CTATh SICHOE MMOHUMAaHNE N30paHHOM MTPOOIIEMBbI, HaJ
KOTOpoii OyneT pabotaTh koMaHaa. GopmupyeTcs od1ee npeAcTaBIeHHe 0 padoTe HaI TPOEKTOM,
€ro0 ATaraMu, KOMaHIbl COOTBETCTBEHHO Pa3JIEISIFOTCS] HA MUKPOTPYIIIIBI, PEIIA0TCS OTPe/IeIICHHBIC
OpTraHMU3AIMOHHBIE BOTIPOCHI.

3 cmaous - coop ungopmayuu

B pamkax 3To# nesTeNbHOCTH KOMaH1aM PeACTOUT coOpaTh 1 MPOaHaIN3UPOBATH TOBOJIHLHO
MECTPbIN U Pa3HOPOHBINA CHEKTP MH(OPMALIMH 110 3aUHTEPECOBABILEH UX MTpodIIEME.

Hrorom paboThl 1oKHA CTAaTh BCEOOBEMITIONIAS, JOCTYITHAS KOMaHaM HH(OpMaIs 10 mpodieme,
KOTOpasi COCTaBUT OCHOBY CJICYIOIIEH CTaTuu paOOThI HAJl IIPOCKTOM.

4 cmaous - paspabomra cobCMBEHHO20 BAPUAHMA PeuteHUst NPOOeMbL

OT0 TpyAOEMKHUH 3Tar paboThl, MOTOMY YTO KOMaH bl JOJKHBI HE TOJIBKO (hopMamn30BaTh MpoLece
pa3paboTKH MPOEKTa, HO M MTPOCYUTATH, KAKUM 00pa30oM MO>KHO CIIBHHYTH C "MEPTBON TOUKH"
HEpPEILIEHHYIO M0Ka Ipobemy.

Ha manHO# cTagnu KOMaHIa TaeT CBOIO BEPCHIO, CBOM MPOEKT pa3pelIeHus CII0KHOTO BOIIPOCa.
31ech MOTYT OBITh BapHAHThI TEXHUKO-3KOHOMHUYECKOTO0, FOPHINYECKOT0 000OCHOBAHUS, TOTO WU
WHOTO BapUaHTa PEIICHUs! IPOOIEMBI.

5 cmaous - peanusayus niana oelcmsuil KOMaHObl



Ha nanHO# cTaguy KOMaH/IbI MBITAIOTCS PEATU30BaTh HA MPAKTHKE MOTHOCTHIO WIIM YaCTHYHO CBOIO
BEPCHUIO PELICHUS MPOOIIEMBI.

B 3THX 1ensix BO3MOXKHO MPOBEICHUE CaMbIX PA3JIMYHBIX aKIUH (MTMChbMEHHBIC OOpAIICHUS B
UCIIOJTHUTEIIFHBIC ¥ 3aKOHOAATEIILHBIC OPTaHkbl, Iepeiaya CBOUX MPEUIOKESHUI B CPEACTBA MACCOBOU
UH(pOpPMAaLUH, OOIIECTBEHHBIC OPraHU3aIiH, TIOAKIIOYCHUE K 3TOW paboTe pecypcoB KOMMEPUYECKUX
CTPYKTYp U pa3IM4YHbIX ()OHIOB U T.]1.).

C apyroii CTOpOHBI, KOMaH/IbI MOTYT OCYIIECTBIISITH PEATH3AIIIO IIPOSKTa HEIIOCPEICTBEHHO Yepes
CBOE NMPAKTUYECKOE YUacTUe, ITyTeM IPOBEICHHS TPYIOBBIX aKIHid, cOOpa CpeCTB, OpraHU3aINU
decTuBaeii u ap.

6 cmaous - nooeomoska k 3awiume npoexma

Ha sTom atane uaer padota o opopMISHHIO MaTepraia B BHJIE IPE3CHTAIUN, KOTOPAs
COOTBETCTBYIOT 2-5 CTaausiM paOOThl KOMaH/IbI HaJl IIPOCKTOM..

[MapannensHo BeneTcst paboTa Mo MOATOTOBKE YCTHOTO BBICTYIICHUS] KOMaH/IbI U3 5 - 6 4esoBek,
KOTOpBIE, UCIIOIB3YsI MaTepHalibl IOPTQOINO, a TAKIKE, BOSMOIKHO, U BUACOMATESPHAIIbI,
NIPECTABIISIIOT CBOM B3I HA pelleHue n30paHHON MPOOIIEMBI.

B pamkax 3Toro stamna mpoxoauT yCTHas 3alUTa MPOeKTa, o opMe HAIIOMUHAIOLIAS TIPOLEYPY
CIILIaHUsI B CTPYKTYPAaX BIIACTH, i€ 00y4YaroIuecs MPeICTaBISIOT H 000CHOBBIBAIOT JIOTUKY H

3¢ (HEKTUBHOCTH CBOETO TPOCKTA.

JlaHHasi 9acTh pabOThI MOXKET ObITh OPraHU30BaHa B PEXKUME KOHKYpPCAa KOMaH/I M OLICHHBAETCS
KBaJTU(PUIIUPOBAHHBIM YKIOPH.

7 cmaous - pegrexcus

I'maBHas Lesb ATOro ATara - aHAIW3 CAMUMH KOMaHJaMHU CTaIUi TIOATOTOBKH IIPOCKTA H €T
MPE/ICTABICHUS HA KOHKYPCaX Pa3IMYHOTO YPOBHSL.

[Tpu momnepkke nemarora NpoOXoIuT pa3oop MPoIeIaHHON PabOThI, ONIPEICIISIOTCS BCTPETHBIIUECS
TPYAHOCTH, IIPOUCXOIUT OIICHKA BKJIa/Ia MUKPOTPYIIIT U OTACIbHBIX YYaCTHUKOB, BBISBIISIOTCS
ciiabble CTOPOHBI MPOEKTA, 00CYKIAIOTCS MyTH MX UCTIPABICHHUS.

[To uroram Bo3MOKEH BapHaHT MIPOBEICHUS aHKETHPOBAHUS YYaCTHUKOB TI0 MIOBOJY HX OTHOILICHHS
K OPTaHU3aI|H U PE3CHTAIIUH TPOCKTA.

B miane BocuTaTenbHOM pabOThI C yYaIMMUCS POBOISATCS OECe/Ibl, POJIEBBIC UTPbI, MEPOIIPUSITHS
JOCYTOBOT'O XapakTepa.

YI)OBeHI) PAa3BUTHA H BOCIUTAHHOCTH YYaAIIIUXCH
OreHOYHBIE MaTepHaJIbl JIsl ONPEIeNICHHs] YPOBHS PAa3BUTHS M BOCHHUTAHHOCTH YUAIITHXCSL.

3apaun Kpurepun pazsurus n ITapameTpbl OLleHKH PA3BUTHSA U
BOCIIMTAHHOCTH /ISl YYAIIUXCS BOCIIUTAHHOCTH




- (popmupoBaHKE BBHIPAKECHHOW B
MOBE/ICHUY HPaBCTBEHHOW MO3UIINH, B
TOM YHCJIIE CTIOCOOHOCTH K
CO3HATEIIFHOMY BBIOODY T00Opa;

- (popmupoBaHKE y yUaIMXCsI 9yBCTBA
ropaocTu 3a cBoro Ponuny,
OTBETCTBEHHOCTH 3a OyIyIuee cBoei
MaJol pOJMHBI;

- (hopmupoBaHue y nerei
J0OPOCOBECTHOTO, OTBETCTBEHHOTO
¥ TBOPUYECKOTO OTHOLICHUS K
pa3HBIM BHJaM TPYJOBOH
JIeSITeIbHOCTU

- BOCIIUTAHUE IKOJOTHUECKOU
KYJIBTYPBI, 4YyBCTBa
OTBETCTBEHHOCTH 33 COCTOSIHHE
OKpY>KaroLei

Cpelibl ¥ CTpEeMJICHHSI K KOHKPETHON
NEATEJILHOCTH I10 €€

W3YYEHUIO, OXPaHE;

- CO3JJaHUE YCIIOBUM TSt
BOCIIMTAHUS y A€TEH aKTUBHOU
TpaKIaHCKOM MO3ULIUU U
OTBETCTBEHHOCTH;

- BOCIIUTAHUE 3KOJOTNYECKOU
KyJbTYpbl, 4yBCTBA
OTBETCTBEHHOCTH 32 COCTOSIHUE
OKpYKarouei

CpeIBl U CTPEMIICHHS K KOHKPETHOI
JIESITENIBHOCTH 110 €€ N3YUYEHHUIO,
OXpaHe;

1.JlyXOBHO-HPaBCTBEHHBIE [IEHHOCTHU:

2.Co3HaTenbHOE OTHOLICHHE K TPYY:

3.BnageHne 0cHOBaMH 3CTETHYECKOH
KYJbTYPBI :

4.I'0TOBHOCTB K IPOSIBIICHUIO
COLIMAJIbHON aKTUBHOCTH

BepexxHoe oTHOIIEHNE K KyJIbTYPHBIM
LIEHHOCTSIM M TPaJMIMsIM HapoJa Kak

OJIHO U3 TPOSIBIICHUS 1yBCTBa
«TIATPUOTH3MAY;

yYMEHHE TIOANIEPKUBATh IPYKOy 1
TOBApPHUINECTBO B KOJUICKTHBE,

B3aMMOYBaX€HHE U B3aUMOIIOHUMAaHHUE

B KOJIJICKTHUBC ,

CO3HATCIIbHAA TUCOUILINHA,
CaMOKOHTPOJIb U CaMOPETYJIAL U
MOBCACHMUS,

IIOHUMAHHUEC B3aMMOCBA3HU BHyTpeHHeﬁ

Y BHEITHEW KyJIbTYpPHI YeJIOBEKa;
HETIPUMHUPHMOCTB K
0e3HPaBCTBEHHOCTH.

INonumaHue posu Tpyaa B 00IIeCTBE
1 YBOKEHHE K UEIOBEUECKOMY TPYIY;
GepeKHOe OTHOIIEHHE K
00IIECTBEHHOMY

JIOCTOSIHHIO.

Ilonnmanue npekpacHoro B
OKpYy>Karollei 1eCTBUTEIbHOCTH;
YCBOEHHE U CIIEJOBaHHE
OOIICTIPUHATHIM KyJIETYPHBIM HOPMaM.

AKTHBHOE yJacTHe B KOJJICKTHBHOM
[I03HABATEIILHOM J1EATENbHOCTH
TPYIIIEL

TOTOBHOCTD Y4aCTHs B IIPOCKTAX
COLIMAJIbHOW HAIIPABJIIEHHOCTH.

CucreMa OLeHOK
MpeACTABIEHHBIX
NoBeJAeHYeCKUX MPOsIBJICHHI

0 OGamn — He MposBIsAETCHS,
1 6ann — cnabo nposiBasieTcs,

2 6aruia — IpOSIBIISIETCS HA CPEAHEM YPOBHE,
3 6aria — BEICOKUI YPOBEHB MPOSIBIICHHSL.



JUATHOCTAYECKAS KAPTA OIIEHKHW YPOBHS OBPA3OBATEJILHBIX BO3SMOKHOCTEM YUAIIIAXCA

BXOJIHOM (1a 1-om 3anstun) IPOMEXXY TOUHBIH (1 [IOJTYTOJIUE)

JIMYHOCTHBIH MeTtanpeaMeTHBbIi IpenmeTHbIii JIM4HOCTHBIH MeTanpeaMeTHbIH IpeamerHblit
Mo Ca Or Ko VYm Ko ocH ym HaB ¢y ypo Mo Ca Or Ko VY Ko ocH ym HaB ¢y ypo
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b 3aH aHH HOC HIT oBE BEH opa b 3aH aHH  HOC OoBE BEeH opa
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XapakTepucTUKa ypOBHEHU:

22-27 6a/IoB — BEICOKHI YPOBEHb
16 - 21 GannoB — cpeiHUI YPOBEHb
1 - 15 GannoB — HU3KHI ypOBEHB

IIpakTHYeckas paGora «Pacno3HaBanue JIeKapCTBEHHBIX BelleCTB (HAPHMeP, ACHPUHA,
TUIPONIUPHUTA, CTPENTOHAA)Y.

OO6opyIoBaHKE U PEAKTUBBI: MPOOUPKH (3 IIT.), CIUPTOBKA, CIIMYKH, JEPIKATEIb ISl HPOOUPOK,
CTYIKa C MECTUKOM; TaOJIETKN acIUPHHA, TUAPOIIMPUTA, CTPENITOLNAA, CostHas kucioTa (1:1),
a30THas KUCJIOTa (KOHLL. ), pacTBOpHI kKapOoHaTa HaTpus (10%), runpokcuna Hatpus (10%),
cynbdata xpoma (III) (10%), xnopuaa 6apus (20%).
Xon paboTsr:
1. AueTiicaTuIuiIoOBYIO KUCIOTY (aCITMPHH) MOXHO PACMO3HATh CIEAYIOIINM 00pa3oMm:
pacTepTyro B CTyINKe TabJeTKy acClIMpUHA TOMECTHTH B MpoOupky. Jlo6aBuTh 2—3 M1 pacTBOpa
kapOonara Hatpus. PactBop kumsatuth 2—3 MuHYTHI. K 0XJTaXkIeHHOMY pacTBOpY J00aBUTH 1—
3 M1 constHOM KucoThl. PacTBop HarpeTh. UyBCTByeTCs 3amax yKCYCHOW KUCIIOTHI.
2. I'maponupuT MOKHO PacIio3HATh CIEAYIONIMM 00pa3oM: B MPOOHPKY TOMECTHTh PACTEPTYIO
TabJIeTKy TUAPONUPUTA, 100aBUTh 1—2 MJI pacTBOpa TMAPOKCHIA HATpUs U 1—2 MII pacTBOpa
cynbdata xpoma (III). OGpa3zyeTcs ApKO-KENTHIN 0CaIOK XpOoMaTa HaTPHsI.

2NaOH + H202 = Na202 + 2H20,

SNa202 + Cr2(S04)3 = 2Na2CrO4| + 3Na2S04 + 021.

3. CtpenTonu; MOXKHO PacIiO3HATh CIIECIYIOIINM 00pa3oM: B IPOOUPKY ITOMECTUTH PACTEPTYIO
Ta0JIETKy CTPENTONN/IA, 100aBUTh |—2 MJT a30THOW KUCJIOTHI U OCTOPOKHO MPOKUTISITUTH B
teueHne 1—2 munyT. PacTBOp 0X1auTh, 100aBUTH K HEMY 2 MJI IUCTUJUIMPOBAHHON BOJIBI U 1
—2 MJ1 pacTBOpa xyiopuaa 6apus. Beimamaer ocamok 6enoro mnpera.



IIpakTnyeckas padora «OnpeneeHue Ka4ecTBa CMETAHbD)

Lenb: Onpenenuts Ka4eCTBO CMETAHBI [0 BHEITHEMY BHY, 3amaxy, no pH u 1.1. Hay4uTh
oOydaronuxcst paboTaTh ¢ XUMHYECKUM MaTEPHUATIOM.

Martepuansl 1 000pyA0BaHUE: XUMUYECKUH cTakaH, Koy0a, mpoOupka, GuiabTpoBalIbHAS
Oymara, yHUBepCalbHBI HHIUKATOP

Xoa pabotsl: OmnpeiesieHre BHEITHETO BUAa cMeTaHbl. J{J1s onpeieneHus BHEIIHETO BUA
CMETaHbl HAJTUTH €€ B XMMUYECKUI CTaKaH J0 cepeIuHbl 00beMa. BHUMAaTeIbHO pacCMOTPETh
CMETaHy U OTMETUTh OTCYTCTBYIOT WJIM IPUCYTCTBYIOT B HEM PA3JIMYHBIC 3arPSI3HUTENIN U
IIPUMECH, a TAK)KE OTMETUTD €€ OJTHOPOJAHOCTD.

Onpenenenue npera cMetanbl. Hanute B ctakan 50-60 mut cmeransl. [lonHectu k cTakany
OenbIiif TUCT OyMaru u cpaBHUTH 00pa3isl. OnpenenuTs 00pa3isl MOJIOKA BO BCEX CTaKaHaX.
Onpenenenre KOHCUCTEHIIUY CMeTaHbl. [[71st onpeenieHus KOHCUCTEHLIMN CMETaHbl HAJIUTh €€ B
poOUPKY 10 cepenuHbl 00bEMa. 3aKpbITh MPOOUPKY U CIIeTKa BCTPSAXHYTH €€, YTO Obl HAMOKIIN
cTeHku. JlaTh cMeTaHe cTeub B TeueHue 1-2 MUHYT U 3aTeM ONpPENIeIUTh, YTO CTEHKH MPOOHUPOK
ITOKPBUIMCHh CMETAHOW HEOJHOPOIHO.

Omnpenenenue 3amnaxa cMeranbl. Hanute B mpoOHpKy cMeTaHy 4yTh OOJIbIIIE TIOJIOBUHEI €€
00beMa, 3aKpBITh MPOOKOW. 3aTeM YHEPTUYHO B300ITATH M MMOHIOXAIM CMETaHy. 3amax
OTIpeAECTUTh MHOTOKPATHBIMU KOPOTKHMH BJIBIXaHUSIMHU.

Omnpenenenue pH cpenbl cmeranbl. BemiecTsa, cofepikaiine B cMeTaHe, UMEIOT aM(OTEPHYIO
IIPUPOAY, T.€. MPOSIBISIIOT CBOMCTBA M KUCJIOT U OCHOBAHUM, TO3TOMY MHAUKATOP HE JOJKEH
MEHSTH CBOM 1BET. J[J11 3TOro He0OX0MMO OMYCTUTh YHUBEPCAIBHBIN HHIUKATOP TPU B
CMeTaHy, ¥ HaOJII0JaTh U3MEHSETCS [[BET WK HEeT. Eciiu MEeHseTCsI, TO 3TO TOBOPHUT O TOM, 4TO
CMETaHa UMEET CIIa0OMIEIOUHYI0 cpelly. To eCTh B CMETaHy MOTYT JOOaBISATh COY, AJI TOTO
9TOOBI OHA JANIBIIE HE cKucala, a uMeHHo coaa (NaHCO3) u maer cmeTaHe cnaboIIenouHy o
cpeny. Comy n00aBISIIOT B CMETaHy Kak KOHCEpBaHT. Onpe/ieeHre Halluuus MOJIOYHOM
KUCIO0ThI. Bee 3HAK0T, 4TO MPOKHKCIIAsl CMETaHA UMEET KUCIbIN BKYC. MOYKHO JI1 3TO
MOJTBEPJUTh U XUMHUECKUM myTeM? HeoOxoaumMo Ha JBO€ CyTOK OCTaBUTh CMETaHY B TETLJIe.
[TocMoTpeTh mosIBUIICS JIM OCAJIOK (ITPOCTOKBAIIIA), @ C TOMOIIbIO YHUBEPCATILHOTO MHIMKATOPa
MIPOBEPUTH Ha U3MEHEHHUE 1IBET, IPUYEM, €CIIH LIBET MEHSAETCS Ha KPACHBI, TO 3TO TOBOPUT O
Haymyun B cmerane kuciaotsl (CH3-CH-COOH)/OH

Onpenenenue Hanuuus 6enka. beaok onpeaesnstoT ¢ HOMOIIBIO [IBETHBIX PEaKLUii:
KCAHTOITPOTEMHOBOMW: npu 106aBieHnH K GelKy KOHIEHTPHPOBAHHOM a30THOM KHCIIOTHI
Y HarpeBaHUM 00pa3yeTcs JKeNThIH 0CaIOK.

BUYPETOBOM: no6asnenueM k 6eky (cMeTany) Beimaaaer ocanok Cu(OH)2 —cuuero 1sera,
NosIBIsieTCs (PUOJIETOBBIE OKpAIlIBAHUE.

Onpenenenue Hanuuus yriepoja. B cmerane 4-6 % nakto3sl. OHa obinagaer cinabdo
BBIPAXEHHOM cllafiocThio. JlJ1s ToKa3aTenbCTBa HATMYMSI YIJIEBO/IOB B CMETaHE, Mbl HArPEJU €ro
BMmecte ¢ CU(OH)2- ocasikoM romy0oro 1BeTa U MOJTYyYHIH 0CAJI0K KPACHOTO IBETA, YTO U
SIBJIIETCS IOJITBEPKICHUEM HAJTUYUS TJIFOKO3BI.

OO0ecuBeynBanue pacTBOpa MApraHUOBKH

Kaxxp1it MOKeT YHCTYIO MPO3pavHy0 BOIY CleiaTh I[BETHOM, T00ABUB B HEE KaKOW-HUOYIb
KpacKH, a BOT HA000POT, CAIeaTh TPSA3HYI0 BOAY MPO3PAYHON MOYKET HE KaXKIIbIi.

Ienn: [Toka3ath Ha OMBITE PEAKITUIO HEUTpATH3AIIH TEPMAHTaHaTa Kallus.

Jly1g mpoBeieHus SKCIIEPUMEHTA TTOHA00STCS:

mapranioBka (KMnO4)

aKTUBHUPOBAHHBIN yTOJb

CTakKaH ¢ BOJOH

[TocTraHoBKa ombITA.

Cnenatpb pacTBOp nepmanranara kaius. [1o10XuTh B cTakaH ¢ pacTBOpPOM TaOJIeTKy
aKTUBHUPOBAHHOTO yriisl. BusyaneHo, Kak pe3ysbTaT, Mbl BUJUM 00€CLBEYMBAaHUE OKPAILIEHHOTO
pactBopa!

PesynbraT n HayuHOE OOBSICHEHHE.




DTOT OMBIT ABISAETCS CAaMBIM IIPOCTHIM U HATJIATHBIM CIIOCOOOM MOKa3aTh siBiieHHe copOuu. Kak
U3BECTHO, AKTUBUPOBAHHBINA yTOJIb UIMEET OYEHB IEPOXOBATYIO U PAa3PBIXJICHHYIO TOBEPXHOCTb.
CyTb omnbITa B TOM, 4TO €CJIM NOTPY3UTh (3aKMHYTh) YTOJIb B paCTBOP, OKPAIIEHHbII KaKUM TO
KpacuTeJIeM, WIIN )K€ MapraHLlOBKOM, OH IOIJIOIIAET PACTBOPEHHOE BEILIECTBO HA CBOIO
IIOBEPXHOCTb. MBI COBEPIIMIIM ITOKA3aTEIbHYIO PEAKLIUIO HEUTPAINU3ALUHU COJIU MapraHLeBOU
KHCJIOTBI.
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