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npotokoia ot 30.08.2023 Ne 1 MOY «I"ap6ososckass COLL»
ot 30.08.2023 Ne 205

JOITOJIHUTEJIbHA S OBIIIEOBPA3OBATEJIBHA A
OBIIEPA3BUBAIOILAA ITPOTPAMMA
“XuMHuA BOKpPYr Hac”

ABTOp (coctaBuTtens): Hemaknna M.1O.
HanpaBrneHHOCTh IPOrpaMMbl: €CTECTBEHHOHAYYHAs
Bo3spact o0yuaromuxcs: 14-16 ner.

Cpok peanuzanuu: 2 roja

I"ap6omoBo
2023r.



IosicHUTEeNLHAA 3aNIUCKA.

JlononHuTenbHas oOlIepa3BUBaOIIas MporpaMma «XUMHUS BOKPYI Hacy
€CTECTBEHHOHAYYHOW HAIIPaBJIEHHOCTH 0a30BOr0 ypOBHs pa3paboTaHa HAa OCHOBE

HOPMAaTUBHBIX JOKYMEHTOB, ykKa3aHHbIX B «llojoxkeHue 00 opraHuszauuu u
OCYIIECTBJIEHUH  00pa30BaTeNbHONM  JEATEIBHOCTH MO  JIONOJHUTENIbHBIM
oOuieo0pa3oBareabHbIM OOLIEpa3BUuBatoLMM nporpammam B MOY  «I'apbonoBckast
COIII»» ot 30.08.23r. ITpukas Ne 205

AxrtyanbHOCTh IIporpammel riaBHbIM 00pa3oM OOYCIOBJIEHA COKpPALLEHUEM

KOJIMYECTBAa Yy4YeOHBIX YacOB Ha M3yuy€HUE NpeIMETHOW obnactu ‘“‘Xumus’,
COKpAIlICHWEM KOJMYECTBA Y4YEOHBIX YacOB, OTBOJUMBIX Ha  pPeaTU3AIHIO
XUMHUYECKOTO PKCIIEPUMEHTA B paMKaxX YPOUHOM JIESITEIbHOCTH, YTO, B CBOIO OUYEPE/Ib,
npenonpeenseT HeoOXOIUMOCTh OOOTalleHus 3HAHWUM M YMEHUH y4aluxcs o
XUMHAYECKUX METOHAX aHajiu3a, OBJAJCHUS COOTBETCTBYIOUIMMH METOJANKAMHU
UCCIIEOBAHUSI XMMHUYECKUX BEUIECTB U MOCICAYIOIIYI0 PEATU3ALMNI0 MPAKTHUYECKOTO
Ha3HAYEHUsI XUMUYECKUX BEIIECTB B TOBCEIHEBHOM KM3HH YEJIOBEKA.

OraunuurtenbHbie ocobeHHocTH IIporpammbl. OcOOEHHOCTHIO OOYYEHHS TIO
porpaMMe SIBJISIETCS, MIPEX/IE BCEro, pa3BUTHE CIOCOOHOCTEN U MHTEIIEKTYalbHOTO
MOTEHIHAJIa JINYHOCTU IIKOJIbHUKA. OOydeHue Mmo mporpamme mo3BOJSET y4auuMcs
OCBauBaTh JIOMOJHUTEIbHBIE 3HAHUA U NPAKTUUYECKUE YMEHUS MPU MOJATOTOBKE K
BBIITYCKHBIM 3K3aMEHaM, OJIMMIIMAJaM, UMEIOIIMM HEMOCPEACTBEHHOE OTHOLIEHUE K
npeaMeTHONM objlacTu “XUMHS’, a TaKKe HalpsAMYK CHOCOOCTBYET peau3alliu
WHVMBUAYAJIHOTO MOJIX0/4a B 00y4eHUH NMPEAMETHOM 00IacTH “XuMuUs’”.

Anpecat Iporpammbel. JlononHuTEbHAS o0meoOpazoBarenbHas
oOliepa3BuBaroiias nporpamma «XuMus BOKPYr Hac)» aJlpecoBaHa ydalluMmcs B
Bo3pacTe 14-16 neT, xkenarouumM 3aHUMaThC Hay4YHbIM BUJOM TBOpYEeCTBa. MIMEHHO B
TOM BO3pPAacCTHOM JMANa30HE PEaIM3yeTcs] Pa3BUTHE AKTUBHOIO IO3HABATEIBHOTO
uHTepeca K Oynymeid mnpodeccun. OcBamBaHue JaHHOM 0OlEepa3BUBAIOLIEH
00pa3oBaTeNbHON MPOrpaMMBbl MOIpa3yMEBAET HAIMYUE Y YYAUTUXCsl 0a30BbIX 3HAHUHN
10 OBJAJCHHUIO MOHSITHUMHBIM anmapaToM M CUMBOJIMYECKUM s3bIKOM Xumuu. HabGop
yyaluxcsi B LENSIX  OCBOEHHUS  JIONMOJHHUTENIbHOM  0011eo0pa3oBarebHON
oOl11iepa3BUBalOIIed NporpaMMbl «XHUMHSI BOKPYT HAac» OCYIIECTBISIETCS B Hadalie
yuebHOro roga. B memsx peanuszanuy MHAMBUIYAIBHOTO MOAXO0Ja K 0OydYarolmuMmcs,
(GOpMHUPYIOTCS COOTBETCTBYIOIIME MHKPOTPYIIIBI YYaAIINXCS YUCICHHOCTBIO OT 3-5
YEJIOBEK.

O6beMm u cpok peanuzauuu IIporpammsbl. [Iporpamma paccuutana Ha 2 rona
o0yueHus, 72 yueOHbIX Yaca B TO/I.



Hear IIporpammbl: ¢GopMHUpOBaHWE Y  y4YalIUuXcCs  JIOMOJHHUTEIbHBIX
TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB MCMOJIb30BaHMS JIA0OPATOPHOTO
o0opy0BaHusl U MPUOOPOB B MPEAMETHON 007acTH “XUMHS’, HEOOXOIUMBIX JIJIst
YCHEIIHOTO0 OCBOEHHUS YMEHUM YCTaHABIIMBATH CBS3M MEXAY peabHO HAOII0IaeMbIMU
XUMUYECKUMH SIBJICHUSIMU U MPOLIECCaMU, IPOUCXOIAIIMMUA B MUKPOMUPE, OOBIICHATH
IPUYUHBI MHOTOOOpa3us BEIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS,
a TaK)Ke 3aBUCUMOCTb TPUMEHEHUS BEIIECTB OT UX CBOMCTB.
3agaun.

a) Obyuarowue:

-CIIOCOOCTBOBaTh KOHCOJUIALMU M JeTald3alid Yy4eOHbIX TEOPETHUYECKHX M
MPaKTUYECKUX 3HAHUM MPEAMETHOM 00J1acTH “XUMHSs .

-pa3BUBaTh HAaBBIKM PEHIEHUsS KAYECTBEHHBIX 3a/ad, a TakKe 3a/1ad, HOCSIINX
PACUYETHBIN XapaKTeP.

-COBEPIIIEHCTBOBATh HABBIKM BBHITIOJIHCHUS MPAKTHYECKUX W JIAOOPATOPHBIX padOT B
COOTBETCTBHUH C TPEOOBAHUSIMU MTPABUII TEXHUKH 0€30MaCHOCTH.

6) Pazeusarowue:

-pa3BUBaTh yMEHUS BECTH HAONIONCHHWS U TIOSCHATh XHMHUYECKUE SIBICHUS,
BOIUIOLIAIOIIMECS B MPUPOJHON cpese, B YyCIOBHSX Jiabopatopuu, (HopmMyIupoBaTh
rUNOTE3bl U 0003HAYATH IJIaH UX peaTn3alliu.

-pa3BUBaTh MPAKTHUYECKUE HABBIKK IO MOCTAHOBKE JaOOPATOPHOTO SKCHEPUMEHTA B
LENAX OBJAJICHUSI TEOPETHMUECKMMH W NPAKTHUYECKMMH 3HAHUSMHU O CBOMCTBax
XUMUYECKUX BEIIECTB, 000OCHOBAHUIO COOTBETCTBYIOIIMX TUIIOTE3 M BHIBOJIOB.
-pa3BUThH CTPEMIICHHE K CaMO0OPa30BaHUIO.

-pa3BUBaTh Y4€OHO-KOMMYHUKATHBHBIC YMEHUSI.

8) Bocnumamenvhvie:

-cOpMHUPOBATh AKTUBHYIO IKU3HEHHYIO TIO3UIMI0, MPUOOIIUTH Yy4YalluXci K
00111e4eI0BEYECKUM 1LIECHHOCTSIM.

-0JaronpusATCTBOBATH MPOPECCUOHATHEHOMY CaMOOIIPEACIICHUIO YIaIIXCS.
-copMHUPOBATH HABBIKH 3JI0POBOTO 00pa3a KU3HHU.

-pa3BUBATh YMEHHE PEAIM30BbIBATH MOCTABICHHBIE LIETIH.

YcaoBus peanuzanuu Ilporpammel. [{fonomautensHas 00meodpa3oBaTenbHas
oOlepa3BuBaoias mnporpamMmma “XuMmusi BOKPYr Hac” paccuuTaHa Ha y4allUuXcs
Bo3pacTta 15-16 ner, Bnajeromux 0a30BbIMU 3HAHUSIMU 0 OBJIAJCHUIO MOHATUHHBIM
arnraparoM M CHUMBOJMYECKUM S3bIKOM XHUMUU. Hopma HamoJIHIEMOCTH TpYIIL: HE
Oonee 5 ydamuxcs. KonuyecTBo yuanuxcsi B rpynne OnpeeiseTcss Mo KOJINYECTBY
pabounx MecT B y4eOHOW mabopaTopuu, OCHAMEHHOW TEXHUYECKUMH CPEICTBAMU



oOydeHus: (KOMITBIOTEp, TMPOEKTOpP, MPOEKIIMOHHBI SKpaH) ¥ Ja0OpPaTOPHBIM
o0opyI0BaHUEM TSI POBEACHUS IPAKTUIECKUX PalOT.

@opmbl TPOBeeHUs] 3aHATHII: JA0OpAaTOpPHOE 3aHATHE, KOH(MEpPEHIINs,
DKCKypCHs,  JICKIIMOHHOE  3aHATHE, CEMHHAPCKOE  3aHITHE,  JUCKYCCHS.
OcHoBomnojararonieii ¢GopMol 3aHATHH TpH peanu3anuu [IporpaMMbl SBIISTFOTCS
KOMOWHUPOBAHHBIC 3aHATHS. 3aHATHS COCTOST M3 TEOPETUYECKOW M TMPAKTUYCCKOH
qgacTeil, OoJblliee KOJWYECTBO BPEMEHM 3aHMMAET TMPAKTUYECKas  YacTh,
Mo/Jpa3yMeBaroIas penieHrue KadyeCTBEHHBIX M Pacu€THBIX 3a7ad, a TakkKe
BBITIOJTHEHHE JTa0OPATOPHBIX PaboOT.

@opmMbl  OpraHM3alMU  JAeSATEJbHOCTH  yYallMXCSd HA  3aHITHAX:
(dbpoHTaNbHAs, TPYIIOBasi, HHAUBUAyadbHas. [Ipu 0OBICHEHMM HOBOTO MaTepHaja
nejaror paboraer co BCEMH OOYYarONUMUCS OJHOBPEMEHHO C YYETOM pa3IMUHOTO
YPOBHS 3HAHWUW W TPAKTUYSCKUX YMEHHUH ywammxcs. Ha y4eOHBIX 3aHATHAX
MOpOXKAAeTCST aTMocdepa COTPYIHHUYECTBA, BO3ZHUKACT KOJUICKTHBHBIM WHTEPEC.
OcBoeHHBIE yUAITUMUCS TEOPETUUECKUEC 3HAHUS PEATTU3YIOTCS Ha MPAKTHKE; B CIydae
BO3HMKHOBEHUS 3aTPYAHEHUH, PEaM3yeTCs] BOBICUCHHUE YUANTUXCsl B OOCYXKIEHUE U
MOCJIETYIONIEe KOJUIEKTHBHOE MPEOI0JICHUE BO3HUKAIONTUX 3aTPYAHECHUH.
MaTtepuaJbHO-TEXHHYECKOE OCHAIIIEHHE:

-Y4eOHblit kabuHeT, oTBeuaromuii TpedoBanusm CanlluH.
-Pabouyee MecTo negarora.
-CToJBl, CTYIBS AJIS YIAIIAXCS.

-Crennaxu.

-Ob6opynoBanue.

HanmenoBanune KosnuectBo
®daphopoBbIC YAIIKU 15
ITpobupkoaepxaTenu 15
JIabopaTopHbIil IITAaTHB 10
Boponka 15
Kon6Ow1 15
Jloxkeuka 1 COKUraHus BeENlecTBa 30
[InaTens 30
ITpuGopsl 115t MOJTyYEHUS Ta30B 10
O6opynoBaHKE MO IEKTPOXUMUH 4
Komruiekt patumkoB misg nposeneHus | |
HKCIIEPUMEHTa, HOYTOYKHU

Anmnapar Kunna 10
CnupTroBKa 10
[Tpobupku 100

Annapar sl JUCTUIUISIIAN BOJBI 1




DNEeKTPOHHBIE BECHI 5
Habop ¢makonoB ans  xpanenus | 100
pPacTBOPOB

CymunpHbIN mKkad 1
Becnl aHAJIMUTUYECKHE, Bechl | 1
1a00paTopHbIe

Lenrpudyra nabopatopHas | 1
HACTOJIbHAs

Ilnanupyemblie pe3yabTaTrhbl 0cBOeHus [Iporpammel.

a) Jluunocmmuoble pe3yibmamai:

-cOpMHUPOBAHO  JIMYHOCTHOE M  MpeanpodeccrHoHaJbHOE  CaMOONpeesieHuE,
CTpPEMJIEHHE K CaMO00OPa30BaHUIO;

-IIPUHATA ¥ OCBOEHA COLMANbHAS POJb OOYYaIOLIETrocs, Pa3BUThl MOTHBBI Y4eOHOI
AeSTeNbHOCTH U CHOPMUPOBAHO TOHUMAHUE BAXKHOCTH CAMOPa3BUTHS;

-pa3BUTBHI CaMOCTOSITEIBHOCTh W JIMYHAs OTBETCTBEHHOCTh 3a CBOM IOCTYNKH Ha
OCHOBE NPEJCTaBIECHUI O HPABCTBEHHBIX HOPMax M COLUAIILHOM CIPABEIJINBOCTH;
-pa3BUTHl HABBIKM COTPYIHHUYECTBA CO CBEPCTHHUKAMU M TIE€JAroroM B Pa3HbIX
COLIMAIbHBIX CUTYyalUAX, YMEHHUS MPEJOTBpallaTh KOHMIUKTHl U HAXOAUTH BBIXOJbI
U3 KOH(JIUKTHBIX CUTYalINH;

-copMHUpOBaHa yCTAaHOBKA Ha O€30MaCHBIN, 3M0POBBI 00pa3 KWU3HU, MOTHUBAIMS K
OepeXKHOMY OTHOIIEHHUIO K MaTepUalIbHBIM U JYXOBHBIM IEHHOCTSAM, TPEIETHOE
OTHOLIEHUE K MPUPOJE.

6) Memanpeomemmnule pe3yibmamoi.

-pa3BUTa CaMOCTOATEIBLHOCTh M HMHHUIIMATUBHOCTH, IMO3HABATENIbHAS AKTUBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHHUIO;

-OCBOEHBI CIIOCOOBI PEICHUS TPOOIEM TBOPUYECKOTO U TOMCKOBOTO XapaKTepa;
-copMHUpPOBaHbl yMEHHS IUJIAHUPOBATh, KOHTPOJMPOBATh W OLIEHUBATH Y4eOHBIE
JEUCTBUSA B COOTBETCTBUU C ITOCTABJICHHOW 3aa4€H U YCIOBUSMH €€ pealln3aluu;
-HCTI0JIb30BaHbl 3HAKOBO-CUMBOJIMYECKUE CPEACTBA MPEICTaBICHUS UHPOPMAIIUH IS
CO3/IaHUA MOJIETIEH U3y4aeMbIX OOBEKTOB U MPOLIECCOB;

-MCTIOJIb30BaHbl pa3jMyHble CHOCOOOB TOHMCKa HeoOxoaumon uHpopmanuu (B
CIIPAaBOYHBIX HMCTOYHUKAX U OTKPHITOM Y4eOHOM HH(POPMALMOHHOM MPOCTPAHCTBE
cetu UHTEpHET);

-OCBOCHbI HayaJlbHbIE MPEACTABICHUS O CYUIHOCTH M OCOOEHHOCTSIX OOBEKTOB,
MIPOLIECCOB U SBJICHUH JEHCTBUTEIBHOCTH (MPUPOTHBIX, COLIMATIBHBIX, KYIbTYPHbIX) B
COOTBETCTBHUH C COJECP)KAHUEM y4eOHOro MpeaMeTa “XuMus’”;



-OCBOCHBI 0a30Bbl€ TMPEAMETHbIE W MEXIPEIMETHbIE TOHATHSA, OTPAKAIOIIUE
CYLUICCTBEHHBIC CBS3M U OTHOIICHHS MEXAy OOBEKTaMH M  MpoLeccamH,
BOILJIOLIAIOIIUMHUCS B IPUPOTHOU Cperie.

8) Ilpeomemusbie pesynomamaoi:

-chopMHpOBaHBl  CHUCTEMAaTH3UPOBAaHHBIE IPEJICTABIEHUS O  BELIECTBAX, UX
HpEeBpAICHHUSIX U TPAKTHYECKOM TPUMEHEHHH;

-0CO3HAaHa OOBEKTHBHAS 3HAYMMOCTh OCHOB XHMHUYECKOM HaykKu Kak oOjacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XMMHUYECKUX MPEBPAIICHUI BEIIECTB KAaK OCHOBBI
MHOTHMX SIBJICHUM KMBOM U HEXUBOW IIPUPOJIBI,

-c(hopMHpOBaHBl OCHOBBI XMMHUYECKOM IPaMOTHOCTHU: COCOOHOCTh aHAJIM3UPOBAThH U
OOBEKTHBHO OLIEHUBATh JKU3HEHHBIE CUTYallMH, CBA3aHHBIC C MPEIMETHON 00JIaCThIO
“XuMUS”’, HaABBIKM 0€30MacHOro OOpamieHHus C BEIIECTBAMU, HCIIOJIB3YEMbIMU B
MOBCEHEBHON JKM3HU; YMEHHE aHAJIM3MPOBAaTh U IUIAHUPOBATH SKOJIOTMYECKH
0e30MmacHoe MOBEJCHHUE B LIENAX COXPAHEHHS 3J0POBbs U OKPYKAIOUICH CpeIbl;
-cOpMHUpPOBaHbl YMEHHUSI YCTAHABIMBATh CBA3M MEXIY pealbHO HaOII0IaeMbIMU
XUMHYECKUMU SBJICHUSMU U MPOLECCAaMU, MPOUCXOASIUMU B MUKPOMHPE, OOBSICHATH
MPUYMHBI MHOTOOOpPAa3Ms BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOEHUS,
a TaKk)Ke 3aBUCHUMOCTb TPUMEHEHHSI BELIECTB OT UX CBOMCTB;

-IPHOOPETEH OMBIT HCIOJB30BAaHUS PA3JIIMYHBIX METOJOB HM3YyUCHHUS BEIIECTB:
HaOJIOeHUsT 32 MX NPEBpAIlEHUSIMH IPH IMPOBEICHUU HECIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOIb30BaHUEM JTa0OPATOPHOTO O0OPYIOBaHUS U MPUOOPOB;
-cOopMHUpPOBaHbl MPEACTABICHUS O 3HAYECHUH XUMUYECKOW HAyKd B PELICHUH
COBPEMEHHBIX JKOJIOTUYECKUX MpoOjeM, B TOM YHCIE€ B MPEIOTBPALICHUU
TEXHOTCHHBIX U HKOJIOTUYECKUX KaTacTpod.



2 rox oOyueHnus, 72 gaca (2 4aca B HEJIEIIO)

Y4eOHbIH 1aH

Tema

KomnyecTBo yacoB

Bcero

Teopus

IIpakTuka

dopma KOHTPOJIA

XuMUs B
€CTECTBEHHBIX
B3aumMocBs3b
SKOJIOTHH.
pelieHus
npobjieM B
MHPE

CUCTEME
HayK.
XUMHH |
Baxxnoctb
AKOJIOTHUYECKHUX
COBPEMEHHOM

1

. 1

Omnpoc B Hayane
3aHATUS

Xumus OKpY’Karolen
cpenpl. [lpenmer u3ydeHws,
CTAHOBJICHUE U Pa3BHUTHE
HayKHU

[IpakTueckoe
3alaHUE, YCTHBIU
oImpoc

I'uapocdepa. KauectBenHbie
XapaKTEPUCTUKU
IPUPOAHBIX BOJ.
[Toka3zaTenu KayecTBa BOJIbI.
CrocoObl  OYUCTKH  BOJIBI.
Onpenenenue YPOBHS
KauecTBa BOJAbl M3 pPa3HbIX
UCTOYHHUKOB. OcoOsle
CBOMCTBa BOABI. DJIEKTPOJIN3
BOJIBI.

Tecr,
3aja4

pemieHue

Crtpoenne armochepsl u ee
XAMUYECKUU COCTaB.
doroxumus aTMocdepBhl.
3arpsizHeHuE  aTMOC(ephl,
OCHOBHBIC  aHTPOIIOTEHHBIC
UCTOYHUKHU 3arpsi3HEHUSI.
KauecTBeHHOE ompenencHmne
COCTaBa BO3yXa.

YcTHBIN u
MMMCbMEHHBIN
OIIPOC,  pEILICHUE
3aja4

CtpoeHue U COCTaB MOYBHI.
3arps3HeHue MOYBHI.
Ananus MTOYBBI
IIPUIIKOJILHOM TEPPUTOPHUH.

[lucebMeHHBIA
ompoc

MeToan! OYHNCTKH u
pa3JeaeHNs BEIIECTB

VYceTHBIN 01TpoC

DUTOHLIMIBI, CBOMCTBA U
colepKaHue B JKUBBIX
opranusmax. OmnpeneneHue
GUTOHLIMIOB B Pa3HBIX

NuauBuayanbHOE
3a7aHue




pacTeHUSX.

XMMHUYECKHE BEIECTBA B
IMOBCETHEBHOM JKU3HUA
YyeJIOBEKA

VYceTHBIN 01ITpoC

AJICOpOCHTHI.
AKTUBHUPOBaHHBIH yTOJb
TIOJTYYCHHE U
aJIcopOIIMOHHAS
CIIOCOOHOCTh

[IpakTueckoe
3a1aHue

10.

Kpucramibl B mpupoje u ux
MPUMEHEHUE B
TEXHOJIOTUYECKUX
MPOIIECCaX. Mertozsl
BBIDAIIUBAHUS  KPUCTAJIOB
13 pacTBOPOB

VYceTHBIN 01ITpoC

11.

HprotoHOBCKHE u
HEHBIOTOHOBCKHE JKHUIKOCTH.
[IpuroroBiieHue
HEHBIOTOHOBCKOM KHUJIKOCTH
u HCCJICIOBAHUEC ee
ocoOeHHOCTEH

Y CTHBIN OITPOC

12.

Jla 6ynet mpa3aauk! Xumus
deriepBepKOB.

TectupoBanue

13.

[lonyueHue u cocTaB CTEKIIA.
Kunkoe cTekno, o00nacTh
MIPUMEHEHUS U IOCTOMHCTBA.
H3roroBnenne ykpameHun
U3 CYXOLBETOB MU KHUIKOIO
CTEKJIA.

Pemenue 3anau

14.

KomnonaHeie pacTBophl, MX
CBOWCTBA W  IOJYYECHHE.
dopmupoBaHue ITOHATHUS
30J1b, MULEIJIA, KOATYJISLIHS.
OmnpeneneHue 3apsiaa 30Jsl.

V13

15.

Butamun C. Ero ¢pyHkuum B
OpraHu3Me YEJI0BEKA.
HUcrtouynukn BurammuHa C.
Onpenenenue BUTAMHUHA
«C» METo0M MOTIOMETPHH.

Y CTHBIN OITPOC

16

Bbydepusie pPacTBOPBI.
Bydepnsie  pactBoppl B
IpUpoJie, UX POJIb B JKU3HU
YeJI0BeKa.

VYceTHBIN 0ITPOC




17 | Kogeun. Omnpenenenue | 1 0 1 YcTHbIl onpoc
Ko(enHa B HAMUTKAX.

18 | U3roroBieHue 2 1 1 Y CTHBIN onpoc
JoMuHOGOpa.

19 XUMUS B MEJTUITNHE. 3 2 Pemenune 3agau

20 Moii 1o apip. Xumus Mbuia | 2 1 Y CTHBIN onpoc

21 | AHTouMaHbl - TpUpOAHBIE | 4 3 VYceTHBIN 01ITpoC
WHJIUKATOPBI.

22 | HInuoHckue HITYYKH. | 3 1 2 VYceTHBIN 0ITpoC
N3roroBieHre HEBUIUMBIX
YEepHUJL.

23 | Yro 3a 3BEpb. | 1 0 1 Y CTHBIN onpoc
3aHMMAaTeIbHbIE ONBITHI.

24 Kucnopon u 030H. e 1 1 [InceMeHHEBIN
Kucnopon — ocHoBa omnpoc
KU3HEIEATEIbHOCTH
YKVBBIX OPraHU3MOB.

25 CrtpoutenbHble MaTepuaisbl | 3 | 2 [InceMeHHBIN
YKUBBIX OPTaHU3MOB. onpoc

26 | Kuciotsl B ObITY 3 2 TectupoBanue

27 | Meramnel.  O6mactu  ux |2 1 YcTHBIN onpoc
pUMEHEHUs

28 OO6pazoBaTeNbHBIM KBECT 1O | 2 0 2 Y CTHBIN onpoc
XUMHUH ~ JUISL  ydaluxcs
«NemeramipD)

29 | Urpa: B Mupe XUMHH 2 0 2 Y cTHBIN 01TPOC

30 | UroroBoe 3aHsiTuE 2 0 2 TectupoBanue

Hroro 69 21 48

Kanennapublii yd4eOHbIi rpaguk peaau3anuu J0NOJTHUTETbHOH
o0meo0pa3zoBaTebHOM 001IePA3BUBAKOIICH
nporpamMmsl "' Xumusi BOKpyr Hac'

Ha 2023-2024 y4eOHblii roa

T'on ata ara Bceero KomnuectBo | Pexxum

oOydeHHs | Hadasa OKOHYAHMS | YYEOHBIX | y4yeOHBIX 3aHATUI

00yueHus 00yueHus HeJeb 4acoB
o o
nporpaMme | mporpaMme
1 01.09.2023 | 31.05.2024 |36 72 2 yaca B
HEJIENI0




PABOYAS NTIPOTPAMMA
2 rox o0yyeHus

3agaun 2 rojga o0ydeHus 1o nporpamme "Xumusi BOKpyr Hac"

Obyuarowue:

O

o O

chopMHUPOBATH U PACIIMPUTH €CTECTBEHHOHAYYHOE MUPOBO33PEHUE;

HAy4UTh aKKypaTHO oOpamniaThesi ¢ 000pyA0BaHUEM KaOMHETa XUMUU;
MMO3HAKOMHTH C XUMUYECKHUMHU M (PU3UKO-XUMUYECKUMH SIBJICHUSMU OKPY>KAIOIIETO
MUpa;

c(hOopMUPOBATH HABBIKU PELICHUS 33/1a4;

chopMUPOBATH UHTEPEC K MPEIMETaM €CTECTBEHHOHAYYHOTO LIMKJIA;

MO3HAKOMHUTH C OCHOBAMHU MTyOJMYHOTO BBICTYIICHUSI.

Pa3zsusarowue:

© O O O O

Pa3BUTL MBIIMIJICHHUEC, BHUMATCIIbHOCTDL, IIaMAThb, YMCHHUC OIICPHUPOBATH 3HAHUSAMMU,
Pa3BUTb KOMMYHHUKAaTUBHOCTb, YMCHHCE pa6OTaTB B KOMaH/JEC,

Pa3BUTb TBOp‘ICCKI/Iﬁ noaxoa K pCIICHUIO 3a1a4;

Pa3BUTL CTPEMIICHUE K ITOJTYUYCHHNIO HOBBIX 3HaHHﬁ;

Pa3BUTL YBEPCHHOCTb U MHUIIUMATHBHOCTD.

Bocnumamenvnuuvie:

o O

chopMUPOBATh MOHUMAHHUE BAYKHOCTH YKOJIOTHH B COBPEMEHHOM MHPE;
chopMHupOBaTh OEPEKINBOE OTHOIIIEHUE K TPUPO/IE;

c(hOpMHUPOBATh CBSI3b MEXIY 3I0POBHEM YCIIOBEKA M COCTOSHHUEM OKPYXKaIOIICH
Cpenpl;

c(OpPMHPOBATH PKOJOTUUECKYIO KYIbTYPY.

Conepxanue nporpamMmsl 2 rojga 0o0y4eHus

1. BBenenue

Teopua. XuMusi B CUCTEME €CTECTBEHHBIX HayK. B3aMMOCBS3b XMMHUU U 3KOJIOTHU.
BaxxHoCTb pelieHus: 5KOJIOrHYeCKUX Mpo0IeM B COBPEMEHHOM MUDE.
Ilpaxmuxa. Bukropuna «B Mupe npupoas»



2. XuMust OKpysKaroue cpeabl

Teopusi. XuMHs OKPYXKAIOIIEW Cpelnbl KaK HayKa, €€ LeIH W 3aJadyd. XHUMUs
3arpsA3HAIONMX BEHIECTB. MeToapl aHaliu3a B XUMHUU OKPYXKAlOIEW Cpebl.
Hcropuueckue acnekTbl CTAaHOBJICHUS HayKu. BiusHue denoBeka Ha OKpYKarolui
MUD.

[Ipaktuka. Krnaccudukamnuss OTX0IOB IO KjaccaM ONACHOCTH W NEepepadOTKH.
MycoponepepaboTka. Y TUIM3alUs OTXO0A0B. 3HAKOMCTBO C YCTPOMCTBOM 3aBOJIOB IO
nepepaboTke OyMaru, miacTuka 1 CTeKia.

3. 'mapocdepa. CTpoeHne U cOCTAB BO/bI.

Teopus. ['mapocdepa u ee xumudeckuid coctaB. 3HaueHune rugapochepol. Boga u ee
poJsib B mpupojae. KpyroBopor Bojabl B MpUpoje, Kak (HU3UKO-XUMHYECKHI MPOIIeCC.
Bona xak yHuBepcanpHbIl pactBopuTenb. KecTkocTh BoApl. llokasarenn xayectsa
MATHEBOM BOJBI. METOAbl OYKMCTKA BOJABL. 3arpsi3HEHUE MPUPOAHBIX BOJ.
BonoouncturenbHbie coopyxenus. CrnocoObl OYKMCTKH BOAbl (MEXaHUYECKHE,
XUMUYECKUE, OMOJOTUYECKHE) U UX UCIOJIb30BAHUE B COBPEMEHHOM MUPE.

[Ipaktuka. [Ipaktuueckas padora Nel snexrponu3 Bozsl;, [Ipaktudyeckas pabora Ne2
«OmnpeneneHne BpeMEHHOM, MOCTOSHHOM U 00I1IeH KECTKOCTH BOJIOTPOBOIHOM.

4. AtMocepa. CTpoeHne 1 XUMUYECKHI COCTAB BO31yXa.

Teopusa. Atmocdepa u ee coctaB. Kuciopoa. ['openne — xumuueckas peaxius. Boaa,
YTapHbIA U YIJIEKUCIBIA Ta3bl KaK MPOAYKTHI peakiuu ropeHus. O30H. O30HOBBIN
CJIOM M ero 3HaueHue JIsl )Ku3Hu Ha 3emuie. [IpeBpanenue kuciopoaa B 030H. O30H —
cuibHeNmMi okuciurenab. O30HOBbIE JbIpbl. Poiib pacTeHuil B MNOAJEpKaHUHU
MOCTOSIHHOTO XMMHUYECKOro coctaBa atmocdepsl. BripyOka mnecoB. OCHOBHBIE BHUbI
3arpsi3HUTENIeN BO3yXa U X UCTOUYHUKUA. MEeTOIbI OUMCTKH ra3000pa3HbIX BEIOPOCOB.
KucnotHele 101, NapHUKOBBIN 3(PPEKT KaK MOCIEACTBUS 3arpA3HEHHS] aTMOC(EPHI
(mpuYMHBI BO3HUKHOBEHUS, BO3MOYKHBIE MTOCIEACTBUS U ITYTH UX NPEAOTBPAIIECHNS)
Ilpakxmuxa. llpaktnyeckas pabora Nel «OmnpeneneHue 3ambUIEHHOCTH BO3AyXa B
nomemieHun»; Ilpaktuueckas pabora Ne2 «IIpoueHTHOE onpeaeneHue A0IH
KHUCIOpoJa M Boxopoaa B Bo3ayxe»; llpaktuueckas pabora Ne3 «Ananu3s
XMMHUYECKOIO COCTaBa BBIABIXa€MOro Bo3Ayxa. OOHapyXEHHE YIJIEKHCIIOTO raza u
ammuakay; Cemunap: «CoctosiHue aTMoc(EepHOro BO3yXa»

BoAb»; [IpakTuueckas paborta Ne3 «AHanmu3 kKauecTBa BOJABI M3 MECTHOTO BOAOEMa
(BoOOMpOBOIA)Y;
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5. JIutocdepa. CTpoeHne U COCTAB MOYBBI.

Teopua. Xvumusg 1o4B. MMUHEpaANBHBIM COCTAB M XHWMHUYECKHE CBOMCTBA ITOYB.
[lmogopoane mOYB: €CTECTBEHHOE M HMCKYCCTBEHHOE. KucmotHocts  mous.
OnpeneneHrue KUCIOTHOCTH TMOYB M0 PACTUTENBHOCTH. MMHHEpalbHOE NHUTaHUE
pactennii. Buasl MuHepanbHBIX ~ ymoOpeHuid. IlociaeacTBUS — HMCMOJIB30BaHUS
ynoopennii. Hutpatsl. [lectuuuasl. Buasl nectuimaos. Knaccudukaius necTuuuioB
0 XUMUYECKOMY COCTaBy. buosiornueckne MeToabl 3alllUThl PACTEHUI. 3arps3HEHUE
no4B. Bunel 3arpssaurenei. [IpuurHel U nociaeacTBus.

IIpakmuxka. Ilpaktuueckas padora Nel«OmnpeneneHue OTHOCHUTEIBHOIO KOJIMYECTBA
HUTpPATOB B pacTeHusx»; lIpaktmdeckass padora Ne2 «OreHKa KHUCIOTHOCTH U
3aCOJICHHOCTH TOYBY»; «AHAJIN3 COCTaBa MUHEPAIbHBIX U OPraHUYECKUX BEIIECTB B
IIOYBEY.

6. MeToabl OYNCTKHU U Pa3/eJieHNsl XUMHUYECKHUX BeleCTB: MePeKPUCTAIN3 AU,
IKCTPAKIIUSA

Teopus. MeToapl OUYMCTKHU BEIIECTB U3 PA3HBIX arperaTHbIX COCTOSIHUM: MEeperoHka,
nepexkpucTaiu3anys. MeToasl pas3ieneHus: BelmecTB: (uiIbTpOBaHUE, OTCTaHBaHUE,
AKCTPaKIIUSL.

[Ipaktuka. Ilepekpucramimzanus 3arps3HEHHOW TIOBApEHHOW COJIM U3 BOJBI.
DKCTpakKIusi CMECH BOJIbl U PACTUTEIBHOIO Macia.

7. DUTOHUMABI, CBOMICTBA U COAEP:KaHHUE B ;KUBBIX OpraHU3Max.

Teopusa. Guronuuael. XumMuueckas npupoja GpuroHuaoB. OUTOHLIKIHBIE CBOWCTBA
pacTeHuii. AKTUBHBIE U YHUBEPCaIbHbIE (PUTOHIINIBL.

Ilpakxmuxa. Tlpaktrueckass pabotra Nel«BnusHue (QUTOHIHIOB JIyKa, YECHOKA M
JUMOHa Ha POCT KOJOHHUW Oaxtepuil. No2 «BnusHue (UTOHLMIOB HA pa3BUTHE
OakTepuii THUEHUS WIM Ha PA3BUTHUE INIECHEBBIX TPUOOBY.

8. XumMuueckue BenecTBa B MOBCEIHEBHOM KM3HH YeJI0BEKA.

Teopusa. beiToBasg xuMus. XUMHYECKHE CpEICTBA — TMOJb3a W Bped. XuUMus B
KOCMETHKE U rurueHe. IlpaBuna xpaneHusa. XuMUYecKHe mpenaparsl. Moromue u
yuctamue cpeacrsa. CHHTETHYECKHME MOMOIIME cpeactBa. JKuakue cpencrBa AJis
MBIThSI IOCY/IbI.

Ilpaxmuxka. lpaktuyeckas padora Nel «Mccnenoanue cogepxkanms [IAB B CMCy.
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9. AncopOeHThl.

Teopus. Ancopomus. Buner ancopOuuu: Gusznyueckas 1 XUMHYECKasi M X MEXaHU3M.
Oco0eHHOCTh MPOIECCOB aAcopOIUU. AJCOPOCHTHI: UX CTPYKTypa U MpPUMEHEHUE.
AKTUBUPOBaHHBIN YTOJIb - €ro nojayyeHue. [Ipaktnyeckoe 3HaueHue afacopOoiuu.
Ilpakmuka. Tlpaktnueckass pabdota Nel «OOecuBeunBaHue pacTBopa Hojaa
paznuuyHbIMH asicopOeHTammn»; «ObecuBeunBanue pactBopa; «llormomieHue 3amaxa
Pa3IUYHBIMU aJICOPOCHTAMI.

10. Kpucraniasl B npupojae U UX NPMMEHEeHHE B TEXHOJIOTHYEeCKUX MpoLeccax.

Teopus. IlonsiTue KpucTamia, €ro OCHOBHBIC CBOMCTBA, CTpoeHue u ¢popmel. [Ipomecc
KpUCTaJUIM3alMU. XapaKTEPUCTUKA )XUAKUX KPUCTAIIOB M UX 00JacCTh MIPUMEHEHUS B
HayKe, TEXHUKE W COBPEMEHHOM >KH3HU. AHalu3 MaTEpPUAIOB MO BBIPAIIMBAHHUIO
KPUCTAJJIOB. XUMHYECKHE CHOCOObI BBIPAIMBAHUS KPHUCTANIOB B OOBIYHBIX H
71a00pPaTOPHBIX YCIOBUSIX, OMUCAHUE HAOIOICHHI.

Ipaxmuxa. Ipaktnaeckas padota Nel. «BripamuBanue KpuUcTamIoB U3 MOBapEeHHOM
conn»; Ilpaktuueckas pabota Ne2. «BeIpamuBaHue AEHAPUTOB U3 XJIOpUJIA
aMMOHHSI.

11. HbHOTOHOBCKME ¥  HEHBIOTOHOBCKHE JKUAKOCTH. IIpuroromiienue
HEHLIOTOHOBCKOM KMIKOCTH M HCCJIeI0BAHHE €€ 0COOCHHOCTEH.

Teopus. Hayka peosiorus. lloHATHE O HBFOTOHOBCKOW ¥ HEHBIOTOHOBCKOM JKUIAKOCTSIX.
IIprmepbl NpUPOAHBIX HEHBIOTOHOBCKMX JKHMIAKOCTEH. M3ydyeHume ux cBOWCTB. JlaTh
KJIAaCCU(UKALIMIO HEHBIOTOHOBCKHUX KHUIKOCTEH.

Ilpakmuka. IIpUrOoTOBUTP HEHBIOTOHOBCKYIO JKHJIKOCTH M 3KCIIEPUMEHTAIBHO
MOATBEPIUTHh CBOMCTBA. BBIACHUTH BO3MOYKHOCTh NPHUMEHEHHS HEHBIOTOHOBCKHX
KUIKOCTEH.

12. {a 0yaer npa3auuk! Xumus eilepBepKoB.

Teopusa. W3yunuTh HUCTOpUIO BO3HUKHOBeHHUs (eiiepBepkoB. PasHuima camora u
¢etiepepka. CocTtaB U pazHooOpaszue ¢eliepBepkoB B coBpeMeHHOM Mupe. Kak
BbIOpaTh KayecTBEHHbIM (eiiepBepk. TexHuka 0€30MaCHOCTH TMpU  3alycKe
(eiiepBepka. XUMHsi OEHTaTbCKOT'O OTHSI.

Ilpakmuxa. HaOmoneHne 3a OKpacKOM IUIAMEHM TIPpU TOPEHUM METAILIOB,
UCIIONTb3yeMbIX B (heliepBepkax. M3roToBneHrne OEHTaIbCKUX OTHEH.

13. MMonyyenne m cocraB crekiaa. 7ZKuaKoe CTekya10, 00J1acTb NPUMEHEHHS W
nocroMHcrBa. M3rorosiieHue yKpameHu U3 CyXOUBETOB M KHIKOI0 CTEeKJIa.
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Teopus. CpoiictBa crekna. KiroueBble KOMIIOHEHTBI B HW3FOTOBJICHHH. XHMH3M
mpouecca. M3roroeineHne CTEKNIa, TEXHOJIOrMYeCKMM mnpouecc. I[Ipumenenwne
pa3IMYHBIX BUJOB CTeKa. JKUIKOE CTEKIIO, COCTaB M CBOMCTBA, 001aCTh IPUMEHEHHS.
Ilpaxmuxa. PaboTta ¢ XUAKUM CTEKJIOM. M3roToBiieHHE YKpalleHUH W3 KHUIKOTO
CTEKJIA.

14. KosulouaHble pacTBOpbI, MX CBOiicTBAa W TmoJgyudyeHue. PopMUpOBaHHUE
NMOHATHA 30J1b, MULIEJLJIA, KoAryJsinusi. Onpenenenne 3apsiaa 30J11.

Teopusa. Wcrtopusi pa3BuUTUS KOJUIOMAHOM xumuu. Knaccudukanus JucHepCHBIX
cucteM. [loHsTHE O KOJUIOMAHBIX pacTBOpax, HX CBOMCTBA U TOJy4YEHHE.
PaccMoTpenue cTpoeHus MULENIBI, onpeaeneHue 3apsana 3o0is. Jpdext Tunmans.
[TonsiTre koarynsuum.

Ilpaxmuxa. 1lpurotoBieHne KOIOUAHBIX PACTBOPOB M KAUECTBEHHOE OIpE/eICHHE
3apsiga 305, HaGmronenue koaryssiiuu npy 100aBI€HUU Pa3InYHbIX BEIIECTB.

15. Buramun C. Ero pynkunuu B opranuzme yesnoBeka. Ucrounnku suramuna C.
Onpenenenue BuTamuHa «C» MeTOA0M HOAOMETPHH.

Teopus. lloHsiTME «BUTAMHMHBD» M HMX pOJIb B KMBOM opranusme. Burtamun C,
aCKOpOMHOBAsI KUCIIOTA, CTpOeHUE, cBolcTBa. Mcrounnku Butamuna C.

Ilpakmuxa. TutpoBaHMEe KaKk METOJl KOJMYECTBEHHOro aHanuza. PopmupoBaHMe
HOHATUN OropeTka, THUTPaHT, pEareHT, OIpeNeIsieMOe BEIIeCTBO. Buabl
TUTPUMETPUUECKOrO aHaiau3a, BHAbI TUTpoBaHusA. OmpezneneHne BuTtamuHa «Cy»
METOI0M HOAOMETPUH (IPSIMOE TUTPOBAHUE).

16. Bygepubie pactBopbl. BydepHbie pacTBopbl B PUPOJE, UX POJb B KU3HU
YyeJl0BeKa.

Teopus. Ilonatue 0y(hepHBIX paCTBOPOB, UX HAXOXKJIEHUE B MPUPOJIE.

Ilpakmuxa. TlpurotoBinenue OydepHoro pactBopa. IlpuroroBnenue OydepHOro
pacTBopa, onpenenenne 0ypepHoit eMKOCTH IO OTHOIICHHUIO K KACIIOTE U IIEJI0YH MPH
noMoIIH 1UdpPoBoH J1ab0paTopum.

17. Kodenn. Onpenesnenue kogpernHa B HAMUTKAX.

Ilpaxmuxa. Onpenenenve kopenHa B Koe, IHEPreTUYECKOM HAIMUTKE U YEPHOM 4ae
IIPY ITIOMOIIY KOHLIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI.

18. U3rorosiaenue sromuHogopa.

Teopusa. [Tpunuun aecTBus TIOMUHOGOPA, UCTOPUS OTKPHITUS
IIpaxmuxka. VI3rotoBieHne TFOMUHO(OPOB U3 JOCTYIHBIX MATEPUAJIOB,
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19. Xumusa B MeaUIIHHE

Teopusi.  Knaccuduranmuu  JEKapCTBEHHBIX  BEMIECTB:  (hapMakosioruyeckas,
xuMuueckas. CrIpb€ IS MOJYyYECHUS] HEOPTAHUYECKHUX, OPTaHUYECKUX JIEKAPCTBEHHBIX
BeniecTB. DopMbl JIEKapCTBEHHBIX IMpEnapaToB: TAOJETKH, Apa’ke, CBEUU, IMYJIbCHUHU,
CYCIIE€H3UH, HACTOMKHU U JIp.

Ipaxmuxa. OKUCIUTENIbHBIE CBOMCTBA IEPMAHTaHATa KAJIMS U MEPOKCUIA BOAOPOAA.
20. Moii 10 apip. XuMHs MblJIa.

Teopus. XuMu4ecKkuid cOCTaB, ojiyueHue Mblia. OcoOble CBOWCTBA.

Ilpakmuka. ITpUroToBieHHE MbLIAa U3 CBEUYKHM M CTHpaJIbHOM conpl. OnpeneneHue
BPEMEHHOM ’KECTKOCTH MPHY MTOMOIIM MBUIBHOTO PacTBOpA.

21. AHTOIMAHBI - IPUPOAHBbIE HHAUKATOPbI

Teopusa. VI3ydenue TUNOB M NPUHIMIIA JCHCTBUs MHAUKATOPoB. I[logbop pacrenwmii
JU1S1 U3TOTOBJIEHUS PUPOAHBIX UHIIUKATOPOB.

IIpaxmuxa. Co3nanue nHAMKATOpoB pH cpeapl HA OCHOBE MPUPOJHBIX KOMIIOHEHTOB.

22. lInuonckue MTy4YKku. U3roroBijieHne HeBUAUMBIX YEePHMJI.

Teopua. VicTopust OTKPBITHS M CO3AaHUSI HEBUAMMBIX YEPHUII, UX IPUMEHEHHE.
Ilpaxmuka. Co31aHre HEBUIUMbBIX YEPHUI U UX IPOSIBICHHE.

23. Yo 3a 3Bepb. UHTEpeCHBbIE U KPACOYHBbIE XMMUYECKHE ONBITHI.

Ilpakmuka. Onbitel: @apaoHoBa 3Mest U3 coAbpl U caxapa; OrHeAplanuil JpaKoH;
AMIUIUITIMHOBBINA XaMEJIEOH.

24. Kucaopox u o030H. Kuciopox — 0CHOBa SKH3HEHAESTEJbHOCTH KHUBBIX
OPraHu3MoB.

Teopusa. OTKpbITHE KHCIOpOJAa, CHOcoObl mosydeHus. Ilonstue amnorponuu:
KHACIJIOpOA U 030H. HaxokaeHnue 030Ha B IpUpOJIE.
Ilpaxmuxka. 11ony4yeHne Kucaopoaa u ero KaYeCTBEHHOE OIPEEIICHUE.

25. CtpoutenbHbIe MATEPHAJIBI ;)KUBBIX OPraHU3MOB.

Teopua. benku, Kupsbl, yII€BOIBI.
Ilpaxmuka. KauecTBeHHOE OomnpeiesieHUE OCJIKOB U yTIIEBOIOB.
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26. Kuciorsl B ObITY.

Teopusa. ObGnacTu NPUMEHEHUS HEOPTAHUYECKUX U OPraHUYECKUX KUCTIOT B OBITY.
Ilpaxmuka. KauecTBeHHOE ONpEIeICHHE HEKOTOPBIX KUCJIOT U ONBITHI C HUMH.

27. Metauibl. O0J1acTH UX IPUMEHEHUS.

Teopus. MeTajuibl ¥ UX CIUIaBBI — COCTaB U MPUMEHEHHUE.
Ilpakmuxka. PellieHre KeMCOB 1O TeME METAJLJIBI U CIIJIABBI.

28. O0pa3oBaTe/bHBII KBECT M0 XMMHUHM AJIA yYammxcs «NemMeTalb».

Ilpakmuxa. llpoBeneHue Wrppl MO CBOMCTBAM, NPUMEHEHUIO HEMETAUIOB M MX
COEIMHEHN.

29. Urpa: B Mupe Xummuu

Ilpakmuka. Wrpa Ha o0Olyl0 SpyIUIMIO YyYallUXCSd, YMEHHE HaxOJUThb
MEXIPEIMETHbIE CBS3H.

30. UTtoroBoe 3ansaTHe

IIpaxmuxa: NpOBEJEHUE UTOIOBOI'O TECTUPOBAHUS MO U3YYEHHBIM TeMaM. Peduekcus.
[IpoBenenue mpoOpUEHTAIIIOHHOTO MEPONPUATUS «XUMHUS B MUpPE MNPOPECCHID).
[IpoBenenue UTOroBOro OMpoca yyanuxcs o0 uaesix BHECEHUSI U3MEHEHUI B y4eOHbII

Kypc.

Ilnanupyembie pe3yabTaThbl 0CBOCHHUS NPOTrPAMMBI

Jluunocmuvie pe3yniomamol:

O Ppa3BUTO BHUMaHUs, MBILIUICHHUSI, 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

o chOopMUPOBAHO TOHUMAHUE 3HAUNMOCTH COOJIFOICHUS TEXHUKU O€30TaCHOCTH TIPH
paboTe B 1aboparopuu;

O c(pOPMUPOBAHO OTBETCTBEHHOE OTHOIICHNE K MPUPOJIC U HAYYHBIM JOCTHKCHHSIM;

o CchOpMUPOBAHO OOIIMPHOE MOHMMAaHWE 00 DKOJIOTUM U €€ POJU B COBPEMEHHOM
MUDE.

Memanpeomemnvie pe3yrbmamul.

O c(pOpMUPOBAHBI HABBIKH KOJUIEKTUBHON PaOOTHI;

O Ppa3BUTHI HaBBIKU PabOTHI ¢ MH()OPMALIMOHHBIMU PECYPCAMU;

O PpacUIMpeHbl HABBIKU BBITIOTHEHUS TaOOPaTOPHON pabOThI;

O Pa3BUTO YMEHHE CAaMOCTOSITENILHO OMPENEIATh LIETH U 3a1a4d paOOTHI.
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Ilpeomemmnvie pesynomamol:

O pacHMpeHbl 3HAaHUS B 00JIaCTH €CTECTBEHHBIX HAYK;

O pacHMpeHbl OCHOBbI XWMHYECKOW TEPMHUHOJOTMH B 00JIACTH KOJUIOWUTHOM,
AHAJIMTUYECKOM XUMMU;

O OCBOCHBI (PU3UKO-XUMHYECKUE METO/IbI aHAJIN3A,;

O OCBOEHBI HCTOPUYECKHUE OCHOBBI OTKPHITUH B 0071aCTH XUMHUHU.

OINEHOYHBIE U METOAUYECKHUE MATEPHAJIbBI

JUist  oTCleXuBaHUSI PE3YJIBTATUBHOCTH  OOpa30BaTENbHOW  JEATEIBHOCTH IO
IporpamMme MPOBOASTCS: BXOHOM, TEKYIIUA U UTOTOBBIA KOHTPOJIb.

Dopmbl gviasIeHUs Pe3)IbMAMO8:
[lenarornyeckoe  HaOJIOJEHUE, AHKETUPOBAHHE, MEPONPHUATHS, ydyacThe B
KOH(EPEHIHUX, OIPOC.

®dopMBI IPEIBABIACHIS PE3YJIHTATOB:
«IIpoxykT», TOPTPOINO MOCTHKCHUH, KOH(MEPEHIIMH, KOHKYPCHI, POIUTEIBCKHUC
coOpaHwus.

®opmbl (pUKcalUK Pe3yabTaTOB:
- CBoaHast nH(GOPMAIIMOHHO-IUAarHOCTUYECKAs KapTa OCBOCHUS IPOTPaAMMBI;
- brnanku aHKeT U TeCTOBBIX 3aJaHUI IO OTJEIBHBIM TEMaM IIPOTPaMMBI.

Jluaenocmuka ypoeHs JIUYHOCMHO20 pa3eumusi TPOBOAUTCS MO IMApaMeTpaM H
KpUTEPUSIM, MPEACTaBIECHHBIM B Tabiuie «OmnpeaeneHie ypOBHS — Pa3BUTHUS
JUYHOCTHBIX pe3yJbTaToB yyammuxcs» [Ipunoxenue Nel.

Huaenocmuxa ypoens cpopmuposannocmu memanpeomMemusblx yMerutl TpOBOJNTCS B
Tabnuue «YpoBeHb C(HOPMUPOBAHHOCTH METANPEIMETHBIX YMEHUNH U HaBBIKOB
yuamuxcs» [Ipunoxenue Ne 2.

Huacnocmuxa yposHa cgopmupo8anHOCmu NpeOMemHbIX YMeHUuti TIPOBOIUTCS IO
napaMeTpamM M KpHUTEpHUsM, NpPEICTaBICHHbIM B Tabmune «OrpeaeneHue YpPOBHS
c(hOpMHUPOBAHHOCTHU MPEIMETHBIX YMEHUN U HABBIKOB ydaruxcs» [Ipunoxenue No3.

BxoaHo# KOHTPOJIb
1) Yto Takoe 3KkoJ0THsA? IPEAMET €€ U3YUEHHUS.
2) Caplluany Bbl  KOTJA-HUOYJb 00 aJbTEPHATUBHBIX MCTOYHUKAX HHEPrUu
(mpuBeaUTE IPUMEPHI)?
3) Cobupaete 11 Bbl OyMary, riiacTUK, KApTOH, CTEKJIO JIJIsl epepadoTKu?
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4) Yto Takoe cmor? UYTo ABISIETCS OCHOBHBIMM HWCTOYHHKAMU 3arpsA3HEHUs
aTMocdepbi?

5) IlpuBenure npuMeEpPHl PACTEHHI U )KUBOTHBIX, 3AHECEHHBIX B KPACHYIO KHHT'Y.

6) YUTo BbI 3HaE€TE O KUCIOTHBIX JOXKIAX (IPUUMHA UX BOSHUKHOBEHUS)

7) Uto Takoe nmapHUKOBbIN A((PeKT, KAKKMM Ta30M OH 0Opa30BaH.

8) Kaxkoil maTepuan 3aHUMAaeT JUAUPYIOLIEEe MECTO MO 3arps3HUTEINSAM Ha IJIaHETe.

9) Uto Takoe aHTpOIOTreHHbIE (DAKTOPHI 3arps3HEHUs?

10) Kakyroo poib UrpaeT O30HOBBIM JKpaH, U K KAaKUM IOCJIEACTBUSM MNPUBOJIUT
YMEHBIIIEHUE 030HOBOT'0 SKpaHa?

TEKYIIIUI KOHTPOJIb HTEPBOI'O 'OJJA OBYYEHHU
Omnpoc mo remam Ne 1, 4, 5, 6, 11, 15

1. Yro umsyuaer skonorusi? Kakue coBpeMeHHBbIE 3KOJOTUYECKUE MPOOIEMBbI BB
3Haere? IIpuBeauTe npuMepsl IPUPOAHBIX U AaHTPONOTEHHBIX 3arpsA3HeHuii? B uem
[JIABHOE OTJAMYME XMMHHM OT 3KosioroB? IIpuBeaure MexANPEIMETHYIO CBS3b
XUMHH, OMOJIOTUH U (PU3UKE HA MPUMEPE OJHOM WM HECKOJIBKUX TEM.

4. JlaiiTe IpOIEHTHBIN CcOCTaB BO3ayxa. Pacmpenenure ciou atMocdepbl B MOPSAKE
OTJAJICHHOCTH OT 3eMiIM: a) Tepmocdepa; 0) 3x3ochepa; B) Tpomochepa; T)
me3ocdepa; 1) crpatochepa. KakoBa posib 030HOBOTO ClI0s1?

5. Kakune nmouBsl ABISAIOTCS caMbIMH II0A0OpoAHBIMU? [Touemy? ITouBoii Ha3bIBaeTCs
MOBEPXHOCTHBIM CIIOM 3eMiM, O00pa3oBaBIIMICA B pe3yJbTaTe B3aUMOACHCTBUS
MSTU IPUPOTHBIX (PAKTOPOB (KaKKX)?

6. Kakue MHUKpO3JIEMEHTBl CcOAEepX UT Mooko? [lo KakuMm DOpUYMHAM JIFOASM
MPUXOJUTCS OTKA3bIBATHCA OT MOJIOKA KMBOTHOI'O IIPOUCXOXKJIECHUS U NIEPEXOAUTh
Ha MOJIOKO M3 PAaCTUTEIBHOTO ChIphsi (pUCOBOE, OBCsiHOE, MUHAaNbHOE)? Kakue
BUJIbI 00paOOTKH MOJIOKA BbI 3HAETE, B UYEM UX pa3HULA?

12. Yto Ha3bIBa€TCs HEHbIOTOHOBCKOM JKUJKOCTHIO? MPUBEINUTE TPUMEPHI.
15. JaliTe onpeneneHue MOHATUIO «BUTaMUHBDY. Kak Ha3biBaeTcsi 00JIe3HH MOPSIKOB,
CcBA3aHHas ¢ HexBaTkod ButamuHa C? HazoBuTe NPOAYKTHI, SBISIOLIUECS

OCHOBHBIM MCTOYHMKOM BHTamuHa C? Kakas kucioTa mpojaercs B anTeKax i
BocnojHeHust ButamuHa C B opranuzme?

17



IIpakTuyeckoe 3aganue mo teMam Ne 1, 2, 9,

1. U3 pecypcoB WHTEpHETa HAMAWTE 5 KUBOTHBIX U 5 pacTeHUl, 3aHECEHHBIX B
KpacHyr0 M 4epHyro kHuru Poccuun. Hamummre, mo KakuM npudyvHaM JaHHbIC
BU/JIbl HAXOJISTCS HA TPAHU UCYE3HOBEHUSI.

8. I/I?)y‘{I/ITC, KaKue aI[COP6CHTBI HCITIOJB3YIOTCA B MCAWIIMHEC. Hanumure Ha3BaHue
JICKAPCTBCHHLIX IIPC€IIapaTOB, UX HAZHAYCHHUC, a TAKXKC OCHOBHOC I[CﬁCTBYI—OHICC
BCIIICCTBO IIpCIiapara.

9. N3yuute mnOpUMEHEHHWE U  BbIPAIMBAHUE KPHUCTAIUIOB B  IPOHU3BOJICTBE
CBETOJAMOAHBIX JIaMIO4YeK. KpaTko 3aKOHCIEKTUPYWUTE TEXHOJOTHMYECKUN MPOLECC
IIPOU3BOACTBA.

3agauu mo temam Ne 3,4, 13

3.B Boje maccoi 600 T pacTBopmiH aMmMuak o0beMoM 560 M1 (HOpMabHBIE YCIIOBHS)
ONpeJeIUTe MAaCCOBYIO JIOJI0 aMMHUaKa B MoJlyueHHOM pacTBope. (otBet: 0,071%)

CkoJIbKO BO/IBI HYKHO A00aBUTh K 250 T pacTBOpa COJM /Ji MOHMKEHUS €ro
IPOLIEHTHOM KOHLEeHTpauuu ¢ 45 % no 10 %?
(otBeT: 875 1)

4.xakyro Maccy umerot 4,48 1 yriaekucioro rasa mnpu H. y? (oteer: 8,8 1)

Hekotopsiii 06beM kucimopona umeer wmaccy 3,2 1. Takoil xe o00beM
HEM3BECTHOTO Ta3000pa3HOTO BEIIECTBA B ITUX K€ YCIOBUSIX UMEET Maccy 4,4T.
Onpenennre MOJSIPHYIO MacCy HEU3BECTHOIO BEHIECTBA. YCTAaHOBHUTE €ro
MOJIEKYJISIPHYIO (POPMYITy, €CJIM U3BECTHO, YTO OHO B3aUMOJICHCTBYET C BOJIOM,
a TaKXe He MOJIEPKUBAET TOPEHHE.

(otBeT: 44 r\mons; CO2)

13. PaccunraiiTe Maccy KpeMHHUsI, KOTOPbI 00pa3yeTcsi IpU BOCCTAHOBIICHUHU YTJIEM
80 r okcuna kpemuus (IV), cogepxkamero 10% npumeceii. (OtBer:33,6 1.)

IIpu B3aumoneiictBun 50 r kapOonata HaTpus U 20 T okcuaa kpemuus (IV)

BBIJICTMIICS YTJICKUCTBIA Tra3. Haiiaure oO0beM BbIAENHMBIIETOCS Tasza. (OTBET:
7,47 n)
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