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IlosicHuTENnBHAA 3anIMCKA
Pabouas mporpamma BHEypOuHOW JaesTenbHOCTH «llepBbie marm B XUMUU» Ui §-X
KJIaCCOB COCTaBJ€HAa B COOTBETCTBUU C TpeboBaHUsAMH DelepanbHOro rocyIapCTBEHHOIO
00pa30BaTEeNLHOTO CTaHJApTa OCHOBHOTO o00Imero obOpaszoBanus, ¢ yuérom DenepanbHOi
o0pa3oBaTeIbHOW MpOrpaMMbl 110 XHWMHHM, Ha OCHOBAaHUM OCHOBHOW 00pa30BaTesIbHON
nporpaMMbl OCHOBHOTO obiero obpasoBanuss MKOVY «Kammnosckas COIL» XomyToBCKOTO
paiiona Kypckoii o6mactu.

[IpennaraeMplii Kypc BHEYPOUHOW JEATEIIBHOCTH HMMEET OOIIEeHMHTEJIEKTyaJlbHoe
HanpaBJjenue. [Ipeanaraemas nporpaMMa HMMEET €CTECTBEHHOHAYYHYH)  HAIPaBICHHOCTD,
KOTOpasi SIBISETCS BaXHOM YacThl0 B pa3BUTHM U (HOPMHPOBAHMM Yy IIKOJHLHUKOB
MEePBOHAYAIILHOTO LIETTIOCTHOTO MPECTABICHUS O MUPE.

Pabouas mporpamma OpHEeHTHpOBaHa Ha OOecleYeHHE WHAWBUAYAJIBHBIX MOTPEOHOCTEH
00y4JaloUIMXCs U HalpaBJIeHa Ha JIOCTIDKEHUE TNIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOTPAMMBI
OCHOBHOTO 0011ero. DTO MO3BOJISIET 00ECIEYUTh €AUHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHHOTO 00pa30BaHMs: HE TOJIBKO HA YPOKE, HO H 3a €r0 IPEICIaMH.

AKTyaJIbHOCTH mporpamMmbl. HeoOXxonuMoCTh BBEJIEHUS JTaHHOTO Kypca 00ycioBlieHa
HE/I0CTaTOYHON TPHUKIAJHON HAIpPaBICHHOCTBbIO 0a30BOr0 Kypca XHMHMM 8 Kjacca U MajbiM
KOJIMYECTBOM BPEMEHM JUIsl U3Y4eHUs (DYH/IaMEHTAIbHBIX XUMUUECKUX MOHATUH. [laHHBIN Kypc
BaXCH II0TOMY, YTO OH OXBATHIBAET TEOPETUYECKUE OCHOBBI XUMUU U NIPAKTUYECKOE HA3HAUYECHUE
XUMUYECKUX BEIIECTB B IIOBCEIHEBHOW JKW3HM, I03BOJIAET PACIIMPUTH 3HAHUSA Y4JalIUXCs O
XMMUYECKUX METO/IaX aHalli3a, CIOCOOCTBYET OBJAJCHHIO METOJMKaMHu HccienoBaHus. Kypc
COJIEP’)KUT MH(OpPMALMIO N0 XHUMHUU OKPYXaroLled cpeibl, pacKpblBaeT Iepes ydalluMUcs
MHTEPECHBIEC U BaXKHBIE CTOPOHBI IIPAKTUYECKOT0 UCIIOIb30BAHMSI XUMUYECKUX 3HAHUU.

B nporecce u3ydeHus JaHHOTO Kypca yJaliecs COBEpIIEHCTBYIOT MPAKTUUECKUE YMEHHUS,
CIIOCOOHOCTh OPUEHTUPOBATHCS B MUPE PAa3HOOOPA3HBIX XUMHUYECKHX MaTEpHUajoB, OCO3HAIOT
NPAaKTUYECKYl0 LEHHOCTh XMMMYECKMX 3HAaHUH, HUX OOLIEKyJIbTYpHOE 3HA4Ye€HUE s
o0pa3oBaHHOrO 4elloBeKa. PelieHue 3aqad pa3iMyHOrO COAEpPMKAHUS SIBISIETCd HEOThEMJIEMOMN
YacThl0  XMMMYECKOro  00pa3oBaHHs,  BOCIUTBIBAET y  Y4YallUXCs  TPYyHIoJtoOHe,
LEJICYCTPEMIIEHHOCTh, CIIOCOOCTBYET OCYILIECTBIEHUIO TOJIUTEXHU3MA, CBSI3U OOYy4YEHHS C
AKHU3HBIO, MPO(ECCHOHANBHOM OpUEHTallNH, BbIpadaThIBA€T MUPOBO33pEHHE, (POPMHUPYET HABBIKH
JIOTUYECKOI'0 MBIIIIEHUSI, pA3BUBAET TBOPUYECKUE CIIOCOOHOCTH.

eablo nmporpammsl sBisieTcs (GOPMHUPOBAHUE Y YUYEHHKOB TIIYOOKOTO M YCTOMYMBOTO
UHTEpeca K MHUpPY BELIECTB M XHUMHUYECKUX IMpeBpallleHull, NnpuoOpeTeHne HeoOXO0IMMBIX
IIPAKTUYECKUX YMEHMM UM HABBIKOB XUMHMUYECKOIO JSKCIEPUMEHTa M HCCIEN0BAaTEIbCKON
JESTEIbHOCTH, C YUETOM TEXHMKU O€30IaCHOCTH INPU HUX OCYLIECTBIEHUHU; CO3/IaHUE YCIOBUN
JUISL PacKpbITUSl POJIM XMMHUM KaK HMHTETPUPYIOLIEN HayKH €CTECTBEHHOIO ILMKJIA, MMEIOIIEH
OrPOMHOE NMPUKIATHOE M HKOJIOTHYECKOE 3HAUECHHUE.

3agauu:
Oo0pa3zoBarebHbIE:
[ pacmMpuTh KPYro30p YJalIuxcsi O MUPE BEIECTB;

[] MCronp30BaTh TCOPCTUUCCKUC 3HAHUS 110 XMMUU HA IMPAKTUKE;

] o0y4uTh TEXHUKE O€30MaCHOCTH MPU BBINMOJTHEHUNU IPAKTUYECKUX 3a/1aHUH;
2



[]  copMHupoBaTh HaBBIKA BBIMOJHEHHUS OSKCICPUMEHTOB, B TOM 4YHCJIe C
HCIOJIb30BAHNEM HU(PPOBOro M AaHAJIOIOBOro odopynoBanus neHrpa «Touka pocray;

] BBISIBUTH TBOPYECKH OaPEHHBIX 00YYAIOLINXCS M IOMOIb UM MPOSBUTH CEO0SI.

Pa3zBuBaromue:
[l cmocoOCTBOBaTh Pa3BUTHIO MMO3HABATEIILHON AKTMBHOCTH, TBOPYECKHX CIOCOOHOCTEH
00y4Jaromuxcs;

[l (bOpMI/IpOBaTB BHHMAHHUC, I1aMAThb, B006pa>KCHI/Ie, JIOTUYECKOC MBIIIJICHHUC,

] pa3BUTUEKOMMYHUKATUBHBIX YMEHUH.

BocnurarenabHble:
[J BOCOHUTaTh CaMOCTOSTEIbHOCTb IIpHU  BBIIIOJHCHHUHU pa6OTBI, HACTOMYHMBOCTh B
JOCTHUKCHUHU 1ICJIH,

] BOCHHMTATh 4yBCTBO B3aUMOIIOMOILM, KOJUIEKTUBU3MA, YMEHUE pab0oTaTh B KOMAH/IE;

[ /BOCIIUTATh YyBCTBO JUYHON OTBETCTBEHHOCTH.

[JHa mpuMepe XUMHUYECKOro Marepuaja MpOAOKUTh MOTHBMPOBATH ULIKOJBHUKOB Ha
BbIOOD Npodeccuu, CBA3aHHON C XUMUYECKUM IIPOU3BOJICTBOM

[l (l)OpMI/IpOBaHI/Ie 3KOJOIrH4YC€CKOI0 CO3HAHU.

[Iporpamma TOCTpOEHa Ha OCHOBE MEKNPEAMETHOH MHTErpamud ¢  (QHU3UKO,
MaTeMaTHKOU, OMOJIOTHEH.

Bo3spacrt oby4yaromuxcs. [IporpaMmMa opueHTHpOBaHa Ha BOCIIMTAHHUKOB B Bo3pacte 13-
14 ner (8 ximacc) 6e3 crienuanabHON MOATOTOBKH.

Pexxum mpoBenenus. I[Iporpamma paccumtana Ha 34 yaca Ha 1 TOJ, MPU TPOBEACHUU
OJIHOTO 3aHATHSI B Henlelto. Bee 3aHATHSA BKIIIOUEHBI B paCIMCAHNE BHEYPOUHOM JEATEIbHOCTH,
MIPOBOJIATCS TIOCJIE BCEX YPOKOB OCHOBHOTO PAaCHHUCAHUS, MPOJAOTKUTEIBHOCTh COOTBETCTBYIOT
pexoMengauusam CanlluH.

MecTto mnpoBeaeHHMsi: 3aHATUS TPOBOJATCS B ydeOHOM KkabuHere xumuun MKOY
«Kamnunosckas COLL» u B kabuneTax nentpa «Touka Poctay.

®opma opraHu3aliii ¥ BU/bI 1eITeJIbHOCTH.

3nopoBbecOeperaromias  OpraHu3anus 0o0pa3oBaTENLHOIO  Ipolecca  IMpeanosaraer
UCIONIb30BaHNE (OpM U METOAOB OOYyuY€HHUs, aJeKBATHBIX BO3PACTHBIM BO3MOXHOCTSAM
HIKOJIbHUKA: JIEKLUs, Oecena, TUCKYCCUsl, HUIPBbI, MIpakTH4Yeckas paboTa, 1JabOpaTOpHBIN OMBbIT,
XUMHUYECKMM  SKCIIEPUMEHTHI, padoTa Ha KOMIBIOTEpE, BBINOJIHEHHWE W 3allUTa MPOEKTa,
WH/IMBUyaJIbHAs, TapHas U rPYyMIoBas padboTa.

Buabl nesiTeJIbHOCTH: npeaAyCMOTPCHBI TCOPCTUUCCKUC U TPAKTUICCKUEC 3aHATH.

@opMHUPOBaHUE HUCCIEIOBATEIBCKUX YMEHHMH YYalUXCs BBIPAXKAIOTCS B CIEIYIOIIUX
JNEUCTBUAX:

oTpeieNIeHue MPOoOIIeMbl;

IIOCTAaHOBKA HCCIIEI0OBATENILCKON 3a/1auH;

IJIAaHUPOBAHUC PCHICHUA 3a1a4H,

MOCTPOEHUE MOJIETIEH;



BBIJIBUYKEHUE TUIIOTE3;
SKCIIEpUMEHTAaIbHAs IPOBEPKA TUIIOTE3;
aHaJIN3 TAHHBIX SKCTICPUMEHTOB MU HAOJIOCHMIA,

dbopMynupoBaHre BHIBOJIOB.

B mpouecce ¢opMupoBaHHS OKCIEPUMEHTAJIbHBIX YMEHUN YYEHHK OOy4yaeTcs
MPEJICTaBISITh HHPOPMAIIHIO 00 MCCIETOBAHNN B YETHIPEX BUIAX:

B BepOaJIbHOM: OMHCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIE]b HKCIIEPUMEHTA,
(duKCcHpOBaTh BHUMAHUE HA M3MEPSIEMbIX BETUYHHAX, TEPMUHOJIOTHH;

B TaOJMYHOM: 3aIOJHATH TaOJUIBI JAHHBIX, JISKAINIUX B OCHOBE MOCTPOCHUS TpaduKOB
(pu 3TOM y y4yammxcs BO3HUKAET NEepBUYHOE | MpeCcTaBlIeHUuEe O MacIITa0ax BEITUYHH);

B rpadU4eckoM: CTPOUTHh TpapuKd MO TAOJIWYHBIM JAHHBIM, YTO TAET BO3MOXHOCTD
nepexo/ia K BBIBIDKCHHIO TUIIOTE3 O XapaKTepe 3aBUCHMOCTH MEX/y BeJTMUNHAMHU;

B BHUJAEC XHMHUYECKHX YPaBHEHHWI: COCTaBIATh YpPaBHEHHMS XHMHUYECKHX pEaKUui,
OTpaXXaloLIHe TPEBPAILCHHS BEIIECTB;

B BHUJIC MAaTEMaTHUECKUX YpPaBHEHMM: JaBaTh MAaTEMAaTHYECKOE OIMCAHHME B3aWMOCBS3H
BEJINYMH, MaTEMaTH4eCKoe 0000IIeHHE.

B3aumocBs3b ¢ IPOrpaMMoii BOCIIMTAHUS.

[IporpaMmma Kypca BHEYpPOYHOM J€ATENbHOCTH pa3zpaboTaHa C YYE€TOM MPOrpPaMMBbI
BOCIIUTAHMsSI, YYUTHIBAET IICUXOJIOTO-TIEAAroruyeckue OCOOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropmid. OTO TO3BOJSET HAa NPAKTUKE COCTUHHUTH OOYYaIONIyl0 W BOCIUTATEIHHYIO
NeSITeIbHOCTh I€/1arora, OpPUEHTHPOBATh €€ He TOJbKO Ha HHTEJUIEKTyaJlbHOE, HO U Ha
HPaBCTBEHHOE, COIMAIBHOE Pa3BUTHE PeOEHKA. DTO MPOSBISETC:

— B IPHOPUTETE JIMYHOCTHBIX PpE3YJIbTATOB peaIM3allMd IPOrpaMMbl BHEYPOUHOM
JeSITEIIbHOCTH;

— B MHTEPAKTUBHBIX (hopMax 3aHATUH JUI HIKOJBHUKOB, 00ECTIEUMBAIOIINX OOJIBIIYIO UX
BOBJICUEHHOCTb B COBMECTHYIO C II€1aroroM U APYTMMHU JETbMH JEATEIbHOCTh U BO3MOXHOCTh
00pa30BaHUsl Ha €€ OCHOBE JIETCKO-B3pOCIBIX OOLIHOCTEH, KII0UEBOE 3HAYEHUE KOTOPBIX JUIS
BOCIIMTAHUS [TOTYEPKUBACTCS IPOrPaMMON BOCIIUTAHHUS.

Cnoco0bl MpoBepKH Pe3yJabTATOB OCBOEHHS NMPOTrPaMMBbl.

Pe3ynbTaTBHOCTh M3YyU€HHUsSI MPOTPAMMBI MOXET OBITh MpEJCTaBlIeHa KPATKOCPOUYHBIMHU
MMPOCKTAMU HAa UTOTOBBIX 3aHATUAX IO TEMEC, BO3MOXHA BEICTABKA TBOPUCCKHUX pa60T Ha HEACJIC
€CTECTBEHHBIX HayK.

HavanbHblii KOHTPOJb (CeHTAOPH) B BUJIE BHU3YAJIbHOTO HAONIOACHHS Iiemarora 3a
COOJIIOJIEHHEM BOCIIMTAHHMKAMU TEXHMKM O€30IIaCHOCTH, TIOBEAECHUEM Ipu pabore cC
MOCJIETYIOIUM O0CYXKICHUEM.

Texymmii KOHTpPOb (B TedeHHe BcCero y4eOHOro roaa) B BHAEC BU3YaJIbHOIO
HAOJIOJIeHUsT Tejarora 3a IPOLIECCOM BBIMIOJHEHHUS YYalUUMHUCS  MPaKTUYECKHX padoT,
MIPOEKTOB, MHAUBUAYATbHBIX 3aIaHUM, y4aCTHs B IPEIMETHON HEJENIe €CTECTBO3HAHUS.

HToroBplii KOHTPOJIb (Mai) B BUJIC U3YYCHHS M aHAM3a MPOJIYKTOB TPYy/a yUAIIHXCS
(mpoekToB; cooOIIeHHH, pedepaToB), Mpolecca OpraHu3zaluu paboThl HaJ MPOAYKTOM U
JUHAMUKU JIMYHOCTHBIX U3MEHEHUH.



Conep:xaHue Kypca BHEYPOUHOIl 1eATEJIbHOCTH

(mpakTHUYecKas 4acTh Kypca yCujeHa MaTepHaIbHO-TEXHUYECKON 0a30ii rieHTpa «Touka pocTay,
HCIOJIB3YEMOTO ISl peaTH3aIlii 00pa30BaTEIbHBIX MPOTPAMM B paMKaX MPENOIaBaHUsT XHMHH )

1. Xumus kak Hayka.

Hpez[MeT n 3aa4Yu XHUMUH. Ponp xumMum B JKU3HU 4YeJIOBEKA. O6IJ_[I/I€ ImpaBujia TCXHUKH
0€30MacHOCTH B XUMHUYECKO# JTabopaTopur. XpaHeHHEe MaTepHaIoB, PCAKTUBOB B XUMHUYECKON
naboparopuu. [Ipodeccuu, Tpedyromnye XUMUIECKUX 3HAHUN.

MeTO,I[BI II03HAaHHUA B XUMHUH: Ha6J'IIOI[eHI/Ie, OIMMCAHUE, DKCIICPUMCEHT. OTansl XUMHYECKOTO
HCCICa0BaHUsI.

2. TexHuka 1ab0paTOPHBIX padOT.

3HAaKOMCTBO C MPOCTEHIINM JIaOOpaTOPHBIM OOOPYAOBAaHUEM JUISL MPOBEACHHUS OIBITOB
(MeTasmuyeckuid  1abOpaTOpPHBIN INTATUB, Jamka, Kojblla, Mydra (3aXKuM), MITATUBBI IS
npoOMpPOK) M €ro Ha3HauYeHHWEM. XuMUYeckas mocyna (crexisHHas, (apdoposas) u eé
HazHayeHue. TexHuka 6e30MacHOCTH BO BpeMs paboThl CO CTEKIIHHON U dapdopoBoit mocyaoi
(mpoOupKkH, KONOBI (KOHHYECKHE, MIOCKOJOHHBIC, KPYTJIOJAOHHHBIE), XUMHYECKHE CTaKaHBI,
CTEKJISIHHAS MMaJovKa, BOPOHKa, apdopoBast yamika, CTyrnKa U IeCTUK, THTEIb).

OcHoBHBIE IPUEMBI paOOTHI ¢ TBEPIBIMHU, KUIKAMHU U ra3000pa3HbIMH BEIIECTBAMH.
O6opynoBanue st 0TOOpa MOPLUHU BellecTBa (IMUIETKY, MINATENb, TUHIIET, JIOKEUKa).
W3mepuTtenbHble IPUOOPHI U MOCY1a: AIEKTPOHHBIE BECHI, JJIEKTPOHHBIN TEPMOMETP, MEH3YPKa,
MEpPHBIN [IIMHIP, MEPHBII cTakaH, (eIWHUIBI U3MEPEHUH, 1IKaIa mpudopa, 1eHa JIeJICHHs,
npejien U3MEpEeHnit) U IpaBuUiia I0JIb30BaHUS UMHU.

Hudposas madopaTopust o XUMHUKA. BHEITHWI BU/, HA3HAYEHUE U TIPaBUIIa
MCIIOJIb30BaHUs JATYUKOB IIU(PPOBOIl TaOOpaTOpPUK: MYJIbTUIATYHK, JATIUK TEMIIEPATypPhl
OKPYKAOIICH Cpelibl, TaTIuK pH, TaT4rK 3JIeKTPOIPOBOTHOCTH, IIUPPOBOH GoToMeTp.

HarpeBarenbHble mpuOopsl (CIUPTOBKA,  BOAsHas OaHs, JJEKTpUYeCKas IUIMTKA) U
npaBwia Oe3omacHOro Tmojp30BaHus uMMHU. OOopynoBaHuEe [UIsi HarpeBaHUs BEIECTB
(XuMHUecKUil cTakaH, Koinba, mpoOupka, Jep)kaTreiab JUid NPOOUPKM, UIMIILbI, >Kele3Has
noxkeuka). [Iporueccsl HarpeBanus U npokanuBanus. [IpaBuiia HarpeBaHusi BemiecTB. [IpaBuia
MCIIOJIb30BaHUs AJIEKTPUUECKUX TpuOOopoB. bezonacHoe oOpaleHre ¢ CyXuM CIHUPTOM.

Xumuueckue sBieHus (peakuuu). [Ipu3HaKM XUMHUYECKHX  peakuui. YcinoBus
BO3HUKHOBEHUS! XUMHUECKUX SBJICHUH.

JIeMOHCTpallMOHHBIA  AKCIIEPUMEHT. H3y4YeHHE 1abopaTopHOro 00OpyNOBaHUS U
n1abopaTOpHOIl Mmocynbl, HAOMIOAEHNE 32 OCOOCHHOCTAMHU pabOThl IU(PPOBOM 1aOOPATOPUH T10
XVMHH; TIepeChIIaHue TIecKa, OTOOp Mpod Tecka, MepeilrBaHue BOJABI M OTOOp MpoO BOIBI
U3MEpEeHue TeMIepaTypbl BOJONPOBOAHOM BO/bI, u3MepeHne pH pacTBopa CONSIHON KHCIIOTHI,
U3MEPEHUE DJIEKTPOIPOBOANMOCTA MHUHEPAILHOW BOIBI; HArpeBaHWE BOJBI, PA3JIOKEHHE
OCHOBHOTO KapOOHAaTa MEJIH.

ITpaktuyeckas paboraNel «O3HaKOMIIEHHE C XUMHUYECKON TIOCYI0M»

[IpakTuueckass paboraNe2 «YcTpoiicTBO M mpaBuia OOpalleHUs C HarpeBaTeIbHBIMU
npubopaMm»



3.BemectBa u ux cBOiCTBA.

Cocras BemiectBa. [loHATHS «aTOM», «MOJIEKYJa», «MOH». [IpoCThie U CIIOXKHBIE BEIIECTRA.
Uucrele BemecTBa U cMecH. [IpocTeie BelecTBa 1 UX GU3NYECKUE CBONCTBA: METAILIBI U
HeMeTasuibl. ClI0’KHBIC BelecTBa (BOa, pEYHOM MECOK, YITICKUCIIBIN Ta3, TOBApEHHAS COJIb) U UX
dusnueckue cBoiicTBa (I[BET, pACTBOPUMOCTD B BOJIC, 3aIaX, arperaTHOE COCTOSTHUE,
IIJIOTHOCTB ).

Boga nmuctuminpoBaHHas u  BojpomnpoBojaHas. CocTaB BOJbl, CTPOCHHE MOJIEKYJIBI.
®dusnyeckue CBOMCTBA BOABL IUIOTHOCTb, TEMIIEPATypa KHUIIEHUS, DIIEKTPOIPOBOIUMOCTS,
ONTUYECKasl TUIOTHOCTh. JKOJIOTWYECKas MpoOiieMa YUCTOM MHUTHEBOW BOJABI U €€ 3HAUCHHE B
JKU3HU 4YeJIOBEKa, 3eMJIM. 3HAYEHUE ONTHYECKOM IUIOTHOCTH IPHUPOJHOM BOABI U KU3HHU
BojoemMa. CrocoObl OYMCTKH BOJBI: OTCTAaMBaHME, (MIBTPOBAHHE, NEPErOHKA, TUCTHIUIALUS.
CriocoObI OYHUCTKU BOJBI B OBITY.

JleMOHCTpallMOHHBIN SKCIIEPUMEHT: ONMUCAHUE KPUCTATUIMYECKUX PELIETOK MarHus, MeJIy,
fona, BOJBI, YIJIEKUCIIOTO Ta3a, XJIOpUJIa HATPUS; U3yUYE€HHUE CMECH MeCKa U BOJbI, BOJBI U
Maclia; u3ydeHue (GU3HUecKux CBOUCTB Hona, KpacHoro docdopa.

JlabopaTtopusbiit onbiTNel.Onrcanue puU3NUECKUX CBOMCTB METAILJIOB.

JIaboparopHblit onbITNe2. Onucanue GU3NYeCKUX CBOMCTB HEMETAIIOB (Cepbl, rpaguTa).
JlaGoparopubiil onbITNe3. M3ydyenne Gpusnueckux CBOMCTB CIOXKHBIX BEIIECTB.
JlaGoparopuslii onbiT Ned. 3yuenue nporiecca KUMEHUS BOIBI.

JlabopaTtopHbiii onbITNeS. M3yueHnue 31eKTpONpOBOAMMOCTH, IJIOTHOCTH M ONTHYECKOU
IUIOTHOCTHU BOJBI.

JlaGoparophblii onbeiT Ne 6. HabntogeHue 3a pocToM KpUCTalIOB.

4.PacTBODBL.

PactBopenue — usmnko - XuMHUeCKUi porecc. 3HaueHUe PaCTBOPOB B IPUPOJIE U KU3HU
yenoBeka. HaceimeHHbIi pactBop. Ilepecsimennbiil pactBop. MeToIbl BbIpaluBaHus
KpPUCTAJIJIOB: BbIIIapUBaHUE U KpUcTayuM3anus. CrocoObl BIpaKeHUsI KOHLEHTPALUN
PacTBOPOB: MAaccoBas JOJIs1 PACTBOPUMOTIO BEIIECTBA, MOJIIPHOCTD.

Tumsl cpeab! pacTBOPOB: HEUTpaIbHAS, KMCIOTHA, ienoyHas. [loHsTre 00 HHAMKATOpax.
Hcropuss oTKpeITHS MHAMKATOPOB. lIpvpoaHble MHAMKATOPBI: 3aBapeHHBIM 4Yald, COK KpPacHOM
KaIlyCThl, COK CBEKJIbI, JIyK, YeCHOK. CHHTETHYECKHE HHAUKATOpHI: JIAKMyc, (peHosdranenH.
N3meneHnne 1nBera MHAMKATOpPAa B KUCIOTHOW M IIENO4YHOM cpeae. Dopmyisl U Ha3BaHUA
OCHOBAHUH, BCTpedaromuxcs B ObITy. DOpMysiabl M Ha3BaHMs KHUCIIOT, BCTPEYAIOIIMXCS B
ObITy. @OpMYIIBI M Ha3BaHUS COJIEH, BCTpEUAIOLIUXCS B KU3HH YeJIOBEKa.

I[eMOHCTpaHI/IOHHI)H\/’I OKCIICPUMCHT: OTCTAaMBAHUC U q)HHI)TPOBaHI/IG CMECHU TJIMHBI N
BOJBI, JUCTWIIALMS COJIEHOIO PacTBOPA; N3MEHEHHE 1IBETA MHANKATOPOB B KUCIION U
LIEJIOYHOU Cpefie pacTBOPOB.

[IpakTuueckas padota Ne3«M3yueHue pacTBOpEeHUs] MOBAPEHHON COJIU B BOJEN.
[Tpaktuyeckas padora Ned «Omnpenenenue pH pacTBOpPOB pa3IUUHBIX CPEI».

[IpakTuueckas padbora Ne 5 «lccrnenoBanre KUCIOTHOCTH Pa3IMYHbIX 0OBEKTOB IIPU
MIOMOUIY NPUPOAHBIX HHIUKATOPOB.

JlaGoparopubiii onbiT Ne 6. HaGmrogeHue 3a pocToM KpUCTalIOB.
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JIaGopartopuslii onbIT Ne 7. M3yueHne XMMUYECKHX CBOWCTB pacTBOPA KUCIIOTHI.
JlaGopaTtopHsbiii onbIT Ne8. M3yueHne XMMUYECKHUX CBOMCTB pacTBOpa IIEIOYH.

JlaGopaTtopubiit onbIT Ne9. N3yuenne XMuMHUYECKUX CBOMCTB PaCTBOPOB COJICH.

5. XuMHs OKpYXKaIOIeh Cpeabl

[Tpeamer 1 0OBEKTHI M3yUEHHUS] XUMHUM OKpYsKatouien cpepl. [loHsTHEe 0 3arps3HeHun
okpyxatomiet cpeasl. Knaccuduxanus 3arpszauteneii. OObeKThI 3arps3HEHUs. DKOJIOTHYECKOEe
HOPMHPOBAHUE KauecTBa OKpYyxkarowei cpepl. CTaHIapThl KAUeCTBa OKPYKAOLIEH cpe/ibl
(ITK, ITAB). OcHOBHBIC UCTOYHUKH 3arpsi3HEHUS cena. [IpuHIun OMoIOTHYECKOTo
HAKOTIJICHHUS.

Boaubie pecypcbl peruonHa. Bopgomonbs3zoBanume u  BogomnorpedsieHue. VcTouHuku
3arpsi3HEHUS BOJIBL.

OT10op u XpaHeHHE BOJHBIX MPOO; BEIOOP MecTa /Ui 0TOOPA; BUABI U HOPMBI POO BOIBI.
OnpeneneHne KOJMYECTBEHHBIX MOKA3aTeNled MIPUPOIHOM BOJBL: TEMIEPATYphl, IPO3PAYHOCTH,
peakuuii cpebl, HaTMYue MpUMecei.

ILGMOHCTpaHI/IOHHHﬁ OKCIICPUMCHT: B34ATUC Hp06BI BOJbI, HCCIICAJOBAHUC eé TEMIICPATYPHI,
ONTUYECKOMN IINIOTHOCTH, 3HAYCHHC pH

HpOGKT «ABann3 BOJIbl U3 PA3JIMYHBIX HCTOYHUKOB).

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI
BHEYPOYHOH JAeATeTbHOCTH
3aHATUSA B paMKax MPOrpaMMbl HaIlPaBJIEHbI HAa 00eCleYeHUe JOCTHXKEHUS IKOJbHUKAMU
CJIEYIOIINX JINYHOCTHBIX, METANIPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHbIX PE3YJIbTATOB.

JIn4YHOCTHBIE pe3yJIbTAThI:

B cgepe epasxcoanckoeo eocnumanusi: TOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOM
JIEATEIbHOCTH NIPU BBINIOJIHEHNUN UCCIIEI0BAHUN U IIPOEKTOB, CTPEMIICHHE K B3aMMOIIOHUMAHUIO
Y B3aHMOIIOMOIIIH.

B cgepe nampuomuueckoco e6ocnumanus: OTHOLIEHHWE K XUMHM KaK K BayKHOU
COCTaBJISIIOLIEN KYyJBTYpbI, TOPAOCTh 3a BKJIAJ POCCHUMCKHUX M COBETCKMX YYEHBIX B pa3BUTHE
MHPOBOM XUMHUYECKOW HAYKHU.

B cghepe oyxosno-npascmeennozo eocnumanus: TOTOBHOCTb OLIEHUBATh IOBEACHUE U
MOCTYNKU C TMO3UIUM HPABCTBEHHBIX HOPM W HOPM SKOJIOIMUYECKON KyJIbTYphbl, MOHUMaHUE
3HAYMMOCTH HPaBCTBEHHOI'O aCIEKTa AEATEIbHOCTH YEJI0BEKA B MEIULIUHE U XUMUMU.

B cgepe scmemuueckoco eocnumanusi: TOHMMAaHHUE POJIM XUMUU B (HOPMHUPOBAHHUU
ACTETUYECKOMN KYIbTYpBl TUYHOCTH.

B cgepe guszuueckoco eocnumanus, Gopmuposanus  Kyibmypvl  300p06bs U
IMOYUOHATILHO2O O1a20N0IYYUs: OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/0pPOBBIO U YCTAaHOBKA
Ha 37I0pOBBIN 00pa3 *KU3HH (3I0POBOE MUTAHUE, COOIOJCHUE TUTUEHUYECKUX TIPABIIT U HOPM);
coOyro/ieHre TpaBuUil 0E30MacHOCTH, B TOM 4YHCIE HaBbIKM O€30MacHOrO TIOBEJCHUS B
NpUPOIHON cpene; cHOpMHPOBAHHOCTh HaBblka peQIIeKCUH, YIpPaBJIE€HUE COOCTBEHHBIM
AMOLIMOHAIBHBIM COCTOSIHUEM.

B cgpepe mpyoosozo 6ocnumanus: akTUBHOE ydacTHE B PEIIEHUWU MPAKTUYECKUX 3a/1ad (B
paMKax CEMbH, LIKOJIbI, TOPO/Ia, Kpasi) XUMUYECKON U IKOJIOTUYECKOM HANPaBIEHHOCTH, HHTEPEC
K [IPaKTUYECKOMY U3yUYEHUIO Ipoeccuil, CBSI3aHHBIX C XUMHEH.

B cghepe sxonocuueckozo éocnumanus: OpUeHTALUs HA IPUMEHEHNE XUMUYECKUX 3HAHUN
IpYU pElIeHrHU 3a7ad B 00JacTH OKpYXKalollel cpeibl; OCO3HAHUE DKOJIOTMYECKUX MpoOsieM U
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IyT€ HMX PELICHUs; FOTOBHOCTH K y4YacTUIO B IPAKTHUYECKOW IEATEIBbHOCTH 3KOJOTMYECKOU
HaIPAaBJIECHHOCTH.

B cgpepe nonumanus yemHocmu HAYYHO20 NO3HAHUA: OPUCHTAIUS HAa COBPEMEHHYIO
CUCTEMY Hay4YHBbIX MpeACTaBICHUI 00 OCHOBHBIX XUMHUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3SIX
YyelloBeKa C MPUPOIHOW M COLMAIBHON Cpeloi; MOHMMaHuE pOJIM XMMHUYECKOM Haykd B
(bopMUPOBAHUN HAYYHOTO MUPOBO33PEHUS; Pa3BUTHE HAYUYHOH JI0003HATENLHOCTH, HHTEPECA K
XUMHUYECKON HayKe, HaBBIKOB MCCIIE0BATEIbCKOM JIeATEIbHOCTH.

B cgpepe aoanmayuu x uzmensowumcsa ycrosusm COYUANbHOU U NPUPOOHOU CPeodbl:
aJIeKBaTHas OLIEHKAa U3MEHSIOLIUXCS YCIOBUM; IPUHSITHE pellieHus (MHAUBUIYaIbHOE, B TPYIIIE)
B M3MCHSIOIIMXCS YCIOBUSX HAa OCHOBAaHMM aHAIN3a XUMHUYECKOW MH(POPMAIUH; IIAHUPOBAHHE
JICHCTBUM B HOBOM CUTyallUd Ha OCHOBAaHUY 3HAHWM 3aKOHOMEPHOCTEH NMPOTEKAHUSI XUMHUECKUX

IIPOLIECCOB.

MeTtanpeaMeTHbIe pe3yJIbTAThHI:

B cghepe osnadenusn ynusepcanvrvimu yueoOHbIMU NOZHABAMETLHBIMU OCUCMBUAMU.

bazoBbie mornueckue AemMCTBUS:

* BBIBISITh U XapaKTEpU30BaTh CYLICCTBECHHBbIC NPU3HAKKM XHUMUYECKUX BEIECTB H
SIBIICHHI;

* YCTaHaBIMBaTh CYHIECTBEHHBIH NPU3HAK KIACCU(PUKALUU XHMUYECKUX BEIIECTB H
SIBIICHUM, TPOIECCOB, OCHOBAaHUS IJisi OOOOLICHHWS W CPAaBHEHUS, KPUTEPUU IPOBOAUMOTO
aHaIIn3a;

* ¢ y4€TOM NpPEUIOKEHHOW 3a/laud BBIBISITH 3aKOHOMEPHOCTH W MPOTHBOPEUYHS B
paccMaTpuBaeMbIX (akTax W HAOMIOACHMSIX; TMpeuiaraTb KpPUTEPUU I BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

* BBIABIIATH JeUIUTHI HHPOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JIIsl PEIICHHS TOCTaBICHHON
3a/1a4u;

* BBIABIATH MPHUUYMHHO-CJIEICTBEHHBIE CBSI3U NPU W3YYCHUM XUMHUYECKHX SIBICHUN H
MIPOIIECCOB; JIENATh BEIBOJIBI C HCITOJIb30BAHUEM JISTYKTUBHBIX U UHAYKTUBHBIX YMO3AKITFOUCHUH,
YMO3aKJTIOUEHUN M0 aHaJIOTHH, (POPMYITHPOBATH TUIIOTE3BI O B3AUMOCBSI3AX;

* CAMOCTOSITENTFHO BBIOMPATh CIIOCOO PElIeHUs Y4eOHOH 3aqaun (CpaBHUBATh HECKOJIBKO
BapHAHTOB peIIeHMs, BHIOMpaTh HauboIee TMOAXOMANMA C Y4ETOM CaMOCTOSITENILHO
BBIJICTICHHBIX KPUTEPHUER).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

* ACIIOJIB30BATh BOMIPOCH KaK MCCIIE0BATENILCKUN HHCTPYMEHT TIO3HAHUS,

* GopmynrpoBaTh BOMPOCH], (PUKCUPYIOIINE Pa3pbiB MEXKAY pealbHBIM U KeJIaTelbHBIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIIFHO YCTAHABIIMBATh HCKOMOE U JaHHOE;

* ¢opMupOBaTH TUMOTE3Y OO0 UCTUHHOCTU COOCTBEHHBIX CYXJCHHH, apryMEHTHPOBAThH
CBOIO TTO3UIINIO, MHEHHE;

* TPOBOAWUTH IO COCTABIEHHOMY IUIaHY HaONIOJICHUe, HECIOXKHBIH XUMUYECKHMA
HKCIIEPUMEHT, HEOOIBIIOE NCCIIEIOBAHHUE;

*OlIEHUBaTh Ha MPUMEHHUMOCTh W JOCTOBEPHOCTh HMH(OPMAINIO, MOJYYEHHYIO B XOE
HaOJFOICHUS ¥ DKCIIEPUMEHTA;

* CAaMOCTOSITENTFHO (POPMYITUPOBATH 000OIIIEHHUS U BHIBOJIBI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOICHUs, DKCIIEPUMEHTa, BIAJIETh WHCTPYMEHTAMH OILEHKH JIOCTOBEPHOCTH ITOYYECHHBIX
BBIBOJIOB 1 00OOIIIEHU.

Pabota ¢ uadopmanmei:

* MPUMEHATh Pa3UYHBIE METOAbl, MHCTPYMEHTHI M 3alpochl MpU TOHWCKE H OTOOpE
uH(pOpMallMU WIK JaHHBIX U3 UCTOYHUKOB C YYETOM IpeIIoKeHHON yueOHOM 3a1auH;

* BbIOMpaTh, AHATU3UPOBATH, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH XUMHUYECKYIO
WHGOPMAIIHIO Pa3IMYHBIX BUIOB U (DOPM IPEICTABICHHS;



* HaxOJUTh CXOJIHbIE apTyMEHTHI (IIOATBEPKAAOIINE WK ONPOBEPIaloIINe OJHY U TY XK€
UJICI0, BEPCUIO) B PAa3IMYHBIX MHPOPMAIIMOHHBIX UICTOYHHUKAX;

* CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpPMY IMpencTaBIeHUs WHPOpPMALUU U
WUTIOCTPUPOBATH pelIiaeMble 3a7aui HECIOKHBIMU CXEMaMH, AMarpaMMaMu, WHOW rpaduxoi u
UX KOMOMHALMSAMU;

* OLIGHHMBATh HAJEKHOCTh MH(POPMAIUM MO KPUTEPUSIM, MPEIVIOKCHHBIM YYUTENEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTEIILHO;

* 3aTIOMHUHATh ¥ CUCTEMaTU3UPOBATh XUMUUECKYI0 HH(OPMAIHIO.

B cpepe osnaoenus ynusepcanvubimu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU

OO01eunue:

* BOCIpPUHUMATH M (OPMYyIHpPOBATh CYXKACHHUS, BBIPAXKATh HMOLMU B IpOLECCE
BBIMIOJTHEHUS] XUMUYECKOTO IKCIIEPUMEHTA, TPAKTHUECKUX padoT;

* BhIpa)kaThb ce0s (CBOK TOUKY 3PEHHUSI) B YCTHBIX U IUCbMEHHBIX TEKCTAX;

* pacro3HaBaTh HeBepOaJbHbIE CPEICTBA OOIIEHUS, MOHMUMATh 3HAYEHHUE COIUAIbHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEANOCHUIKA KOH(DIMKTHBIX CUTYalluil U CMATr4aTh KOHMIUKTHI,
BECTH MEPErOBOPHI;

* IOHMMATh HAMEPEHUS APYTHX, IPOSIBIATh YBAKHUTEIHHOE OTHOLICHNE K COOECEHHUKY U B
KOPPEKTHOI opme PopMyIHpoBaTh CBOU BO3PAKECHHUS,

* B XOJIe TMaJIoTa W/UJH JUCKYCCHH 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIlCICHHBIE Ha pPELICHHE 3aJaud M MOJJep>KaHue OJiarokenareabHOCTH
OOIIICHUS,

* COMOCTAaBJSATh CBOM CYXACHHUS C CYKICHUSMH JPYIHMX YYacCTHUKOB JMajora,
00HapyXUBaTh Pa3IN4Msl U CXOJCTBO MMO3ULUI;

* nyONMYHO TPEACTABIATH PE3YNIbTaThl BBIMOJIHEHHOTO ONbITa (IKCHEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

*CaMOCTOATEIIbHO BBIOMPATh (opMaT BBICTYIUICHHA C YYETOM 3a/ad Mpe3eHTAlUU |
0COOEHHOCTEHN ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U TUCbMEHHbBIE TEKCTHI C
MCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.

CoBMmecTHas ACSITEIBHOCTD (COTPYAHUYECTBO):

* MIOHUMATh U HCIOJIbH30BATh MPEUMYIIECTBA KOMAaHAHON U MHAMBUAYAJIbHON pabOThl IpH
pelIeHNH KOHKPETHOH Mpo0ieMbl, 00OCHOBBIBATH HEOOXOAMMOCTh NPUMEHEHMS] TPYMIIOBBIX
(dopM B3aMMOAEHUCTBUS NPH PEILICHUH OCTaBIEHHON yueOHO! 3a1aun;

* IPUHUMATDH II€JIb COBMECTHOW MAEATEIbHOCTH, KOJUIEKTMBHO CTPOUTH JIEUCTBUS MO €€
JOCTIDKEHUIO: paclpeliesiaiTh pOJH, J0TOBapuBaThcs, OOCYXIaTh TNPOLECC U  pe3yabTar
COBMECTHOM paboThI;

* yMeTb 0000IIaTh MHEHHS HECKOJBKUX JIIOJIeH, MpOSABIATH T'OTOBHOCTh PYKOBOIMTB,
BBITNOJHATH MOPYYEHUS, TOTUUHATHCS;

* IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH pPabOTHI, ONpEAENsTh CBOIO pOJib (C yu€ToM
MPEANOYTEHUH W BO3MOXKHOCTEH BCEX YYACTHUKOB B3aWMOJIEHCTBHUS), paclpenensaTh 3aaadu
MEXy YJeHaMH KOMaHJbI, y4aCTBOBaTh B IPYMIOBBIX (hopMax paboThl (0OCyxIeHUs, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U HUHBIE);

* BBINOJHATH CBOIO 4acThb palOOThI, JTOCTUTAaTh KAayeCTBEHHOI'O pe3yjbTaTra MO CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPOBATh CBOU JCUCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl;

* OLIEHMBATh KaYeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpMyJIMPOBAaHHBIM yYaCTHUKaMU B3aUMOJICHCTBUS; CPaBHHUBATh pE3YyJbTaTbl C HCXOIHOMU
3aJauedl M BKJIAJ KaXJOro 4ieHa KOMaHJbl B JOCTHI)KEHHE pe3yJabTaToB, pasieisaTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K IPEOCTABICHUIO OTUETA MEepe]] TPYIION;

*OBJIQJICTh ~ CUCTEMOM  YHHMBEpPCAIbHBIX KOMMYHMKATHBHBIX  JEHCTBUH, KOTOpasd
obOecnieunBaeT C(HOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOIMOHAIBHOIO HWHTEIJIEKTa
IIKOJIbHUKOB.



B cghepe o06radenus ynusepcanbHbiMu  YYeOHbIMU ~ PEYIAMUBHLIMU — OCUCBUAMU.
Camoopranu3zanusi:

* BBIBJIATH NPOOJEMBI JIJIsl PEIICHUS B JKU3HEHHBIX U yYEOHBIX CHUTYaAIUSX, HCIIONIb3YS
XUMHUYECKHE 3HAHHUS,

* OpUEHTUPOBATbCS B pPa3IMUHBIX IOAXOAAaX MPHUHATUS pElIeHUuN (MHAUBUAYAJIBHOE,
IPUHATHE PELICHUS B IPYIIIE, IPUHATHE PEIIEHUM rpymnIoi);

* CaMOCTOSITENIFHO COCTaBISATHh AJTOPUTM pPELICHHs 33Ja4 (MM €ro 4acTh), BBHIOMpATh
crnoco0 pewmeHus y4yeOHOW 3a7aud C Y4€TOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MIPEyIaracéMble BApUAHThI PELICHUN;

* COCTaBIATH IUIAH JAEHUCTBMH (IUIaH peaJd3alud HAMEUYEHHOIO aJropuTMa pelleHHs),
KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM C YYETOM MOIYUYEHHs] HOBBIX 3HAHUN 00 M3y4aeMOM
00BEKTE WM IIPOLIECCE;

* IeJ1aTh BBIOODP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CamoKOoHTpOIb (pediekcus):

* BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAINH U pe(IICKCUH;

* 1aBaTh aICKBaTHYIO OLICHKY CUTyalluH U IIpe/laraTh IUIaH €€ U3MEHECHMS;

* YUYUTBHIBaTh KOHTEKCT W IPEABUACTb TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIpU
pemieHMH y4yeOHOW OMOJOrMYECKOW 3ajayM, aJanTHpPOBaTh peIIeHHEe K MEHSIOMUMCS
00CTOATCILCTBAM;

* 00BSACHATH MPUUUHBI JOCTHXKEHHs (HEAOCTHXKEHHUS) Pe3yJIbTaTOB AEATEIbHOCTH, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh [TO3UTUBHOE B IPOU3OLIEILIECH CUTYallUH;

* BHOCUTbh KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, U3MEHUBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

* OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSM.

MOLMOHAJIBHBIN MHTEJUICKT:

* pa3nuyarh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMHU 3MOLIMSMHU U SMOLIUSAMU JIPYTHX;

* BBISIBJIATH U AaHAIM3UPOBATh IIPUYHUHBI DMOLIUIA;

* CTaBUTH ce0s HAa MECTO JAPYroro 4ejJoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS APYroro;

* peryiMpoBaTh crioco0 BbIPaKEHUS SMOLHI.

[TpunsTHe ceds u Apyrux:

* OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO;

* IPU3HaBaTh CBOE MPABO HA OLIMOKY U TaKoe ke IPaBo JIpyroro;

* OTKPBITOCTh C€0E U IPYTHUM;

* 0CO3HABaTh HEBO3MOXXHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CHUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETrYISTHUBHBIX JEHCTBUH, KOTOpas
oOecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS TO3ULIMS
JUYHOCTH), U JKU3HEHHBIX HAaBBIKOB JINYHOCTU (ympaBieHHUs CcOOOM, CaMOIAUCLMILINHBL,
YCTOMUYUBOTO MOBEICHHS).

IIpeamMeTHbIe pe3yabTaThI
OO0yuaromuiicss Hay4YuTCs:
® [IPUMEHSATh OCHOBHBIE METO/IbI TO3HAHUS: HAOII0IEHUE, U3MEPEHUE, IKCIICPUMEHT;
® ONUCHIBATh CBOWCTBA TBEP/BIX, )KUAKUX, FA3000pa3HbIX BELIECTB, BBIICIAS UX
CYIIECTBEHHbIE PU3HAKHY;
® pa3in4yaTb XUMHUYCCKHUEC U (1)H3quc1<1/1e SIBJICHUA,
® Ha3bpIBaTh IPU3HAKU U YCIIOBHS MPOTEKAHHUS XUMUYECKHX PEaKLnii;
e coOmonaTh npaBuiia 0e30MacHoi paboThl MPHU MPOBEIEHUH OIBITOB;
® [0JIb30BaThCs JJAOOPATOPHBIM 00OPYOBAaHUEM U TIOCYIOM;
® XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOICTBA HEOPraHMUECKUX COEIMHEHUH,
® [POBOJUTH ONBITH, MOATBEPKAAIONINE XUMHUYECKHE CBOMCTBA HM3YyYEHHBIX KJIacCOB
HEOPraHMYECKUX BEIIECTB;
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pacKpbIBaTh CMBICI IOHSTHS «PacTBOP», «HACBILICHHBIH PacTBOP», «IIEPECHILICHHBIN
pacTBop»;

BBIUHUCIIATh MACCOBYIO JIOJII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

TOTOBUTH PACTBOPBI € ONPEAEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BEIIECTBA;
XapakTepu3oBaTh  3aBUCUMOCTh  (M3WYECKMX  CBOMCTB  BEWIECTB  OT  THUIMA
KPUCTAJUIMYECKOU PEIIETKH,

COCTaBJIAITh YPAaBHEHUSI XUMUUYECKUX CBOWMCTB KHUCJIOT, IEI0YEH, COJIEH;

XapaKTEepU30BaTh B3aUMOCBSA3b MEXKAY COCTABOM, CTPOCHUEM M CBOMCTBAMU HEMETAJLIOB
1 METAJLIOB;

IPOBOJIUTH OMBITHI MO TOJYYEHUIO U U3YYCHHIO (U3NYECKUX M XUMHUYECKHUX CBOHCTB
pa3IMYHBIX BELIECTB;

IpaMOTHO 00paIaThes ¢ BEIECTBAMU B TIOBCEHEBHOM KU3HH.

OO0y4yaomuiics NOJy4YuT BO3MOKHOCTb HAYYHTHCS:

BBIJIBUTATh U MPOBEPATH IKCHEPUMEHTAIBHO THIIOTE3bl O (U3NYECKUX M XUMUYECKHUX
CBOWCTBaX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, WX CIIOCOOHOCTH BCTYNAaTh B
XUMHUYECKHE PEAKIMH, O XapaKTEPE U NPOAYKTAX Pa3IN4HbIX XUMUYECKHUX PEaKIIM;
XapaKTepu30BaTh BEUIECTBA IO COCTaBYy, CTPOEHUIO M CBOWCTBaM, YyCTaHaBIUBAaTh
IPUYMHHO-CJIEICTBEHHBIE CBS3U MEKY JaHHBIMU XapaKTEPUCTUKaMU BEILIECTBA;
UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMA Ul HKOJOTHYECKHM I'PaMOTHOIO IOBEJCHUS B
OKpYXKarollen cpene;

HCIIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIETEHIIMH MPU BBIIOJHEHUH IPOEKTOB U
pemeHnn  y4eOHO-HCCIIEOBATENILCKUX 33Jad 10 HM3Y4YCHHI0 CBOWCTB, CHOCOOOB
NIOJIyYEHUS U PaCllO3HABAHUs BELIECTB;

00BEKTHUBHO OLIEHUBATh MHPOPMAIUIO O BELIECTBAX U XUMUUYECKUX MPOLIECCax;
OCO3HAaBAaTh 3HAYCHHE TEOPETHUYECKUX 3HAHMM 10 XUMHMM JUId IPAKTHYECKOH
JESATEIIBHOCTH YEJIOBEKA,

CO3/1aBaTh MOJICIH U CXEMBI JIJISl pEIIeHUs YIeOHBIX U TTO3HABATENIbHBIX 3a/1a4;

NOHUMATh HEOOXOJUMOCTh COOJIIO/IEHUS NPEIIUCAHUN, MPEUIaraéMblX B MHCTPYKLUAX

M0 MCTOJIb30BAHUIO CPEICTB OBITOBON XUMHUH.

TEMATHYECKOE INTAHUPOBAHHUE

Ha3zBanue Tembl KonmuecTBo wacoB IIpakTrueckas 4yacThb

1. Xumus kak HayKa. 2 -
2.TexHuka 1a00paTOPHBIX 5 2

pabot

3.BemecTtBa U MX CBOWMCTBa 9 5
4.PacTBOpBHI. 11 5

5.XuMus OKpyKarolen cpeibl 7 4

OO01ee KOIMYeCTBO YaCOB 34 16

11




KanennapHo-TemaTHuecKoe IIaHUPOBAHNE

Ne Haspanwme pa3nena / Tema Jara Jlara Hcnonw3oBanue
3aHATUA 3aHSATUS 3aHATUSA | 3aHATHS u(poBOro u
10 TUIaHy | o (Gakty aHaJIOTOBOTO
o0opy/oBaHus LIEHTpa
€CTECTBEHHO-HAy4YHON U
TEXHOJIOTMYECKOU
HarnpaBieHHOCTH «Touka
pocta»
1.Xumus Kak HayKa.

1 Xumug kak Hayka. l[IpaBuia JleMOHCTpalmoHHoe
TEXHUKH  O€30MacHOCTH B o0opyaoBaHue
XUMHUYECKOH J1abopaTopuH.

2 Meroapl mo3HaHUS B XUMHH. JleMOHCTpalmoHHoe
Oransl XUMHYECKOT0 o0opyioBaHue
MCCJIEJOBAHMSI.

2.TexHuka 1abopaTOPHBIX
pabor

3 JlaboparopHoe 00o0pymOBaHUE KoMmruiekr mocynsl  u
u nocyaa. IIpaktuyeckas o0opynoBaHus TUTST
paboraNel «O3HakoMiIEHHE C YUEHUYECKUX OIBITOB
XUMHUYECKOU MTOCYI0M»

4 OcHOBHBIE MIPUEMBI JleMOHCTpalmoHHoe
oOpallieHuss ¢  BEIIECTBAMHU. o0opynoBaHue
W3mepurenbable TPUOOPHI U
nocy/a.

5 3HAKOMCTBO C BO3MOKHOCTSIMHU MynbTHAATYNK, JATYUK
nudpoBoit  mabopaTopuu 1O pH, JTATIAK
XUMUH. TeMIIepaTypbl,  JaTYUK

3IEKTPONPOBOAHOCTH,
uudposoit dboTomeTp.
JleMoHCTpalrioHHOE
o0opynoBaHue

6 HarpeBatenbubie mpuOOpbl U MynsTUAATYUK, HATUUK
npaBwiia HMX  0e30MacHoro TEeMIIepaTypHhl.
UCIIOJIb30BaHUS. JleMoHCTpanrioHHoe

000pyI0BaHUE.

7 IIpaxTrueckas pabotaNe2 KoMmmnekt mocynsl U
«YCTpOUCTBO M TpaBUiIa o0opynoBaHus JUIS
oOpareHus c YUYEHUYECKHUX OIBITOB
HarpeBaTeIbHBIMU
npudopamm».
3.BemecTBa U UX CBOMWCTBA.

8 CocraB BeliecTBa U CMECH. JleMoHCTpaliioHHOE

obopynoBaHue,
BEIL[ECTBA, CMECH.
9 IIpocTeie BemecTBa METaJUIBI. Komneknusa «Metamisl u

JlaGopaTopHbIii
Nel.Onucanue
CBOWCTB METAJIJIOB.

OTIBIT
bu3IIecKuX

HUX CILJIaBBbI»
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10

IIpocTeie BEIIECTBA
Hemetaiwibl.  JlaGopaTopHbIii
OIIBIT Ne2. Onucanue
buznuecKux CBOMCTB
HEeMeTasuIoB (cepsl, TpaduTa)

[udposoit Mukpockorn

11 CrnoxHble BELIECTBA. Kommiekt mocyasl U
JlaGopaTopubiii  ombIT  Ne3. o0opyIoBaHUs JUIst
N3yuenue buznuecKux YYCHUYECKUX  OIBITOB,
CBOICTB CJIO’KHBIX BEIIECTB. AJIEKTPOHHBIE BECHI.

12 Boma nmucrwuMpoBaHHas u Kommnnexkr mnocynel wu
BOJIOIIPOBOHASL. o0opynoBaHus TUISI
JlaGopaTopubiit  ombIT  Ne4. YYEHUYECKUX  OIBITOB,
W3ydeHue mpouecca KUIEHUS JaTYUK TEMIIEPaTyphl.
BOJIBI.

13 dusnyeckue cBOiicTBAa BOIEL. Kommniexkr mnocynel wu
JlaGoparopubiii  ombIT  NeS. 000pyaOBaHU JUISt
Uzyuenue YUEHUYECKUX  OIIBITOB,
AJIEKTPONPOBOAUMOCTH, JTATYUK ONTHYECKOU
MJIOTHOCTH U ONTHYECKOM IJIOTHOCTH, JaTYUK
MJIOTHOCTHU BOJBI. AIEKTPONPOBOAUMOCTH,

AIIEKTPOHHBIE BECHI.

14 DKojorudeckas npobiiema JIeMOHCTpallMOHHOE
YHCTON BOJBL. CrniocoOsr o0opynoBaHue
OYHCTKHU BOJBI.

15-16 | IIpoektr «Ouncrtka BOIBI B Kommiekt mnocyasl u
JIOMAIITHUX YCIIOBUSIX). obopymoBaHus JUISt

YUEHUYECKUX  OIIBITOB,

JTaTYUK ONTUYECKOHU

IJIOTHOCTH, JaTYUK

AJIEKTPONPOBOIUMOCTH.
4.PacTBOpBI.

17 IIpouecc pacTBOpEHUSI. Kommiekt mnocyasl u
[Tpaktnueckast  paGorta Ne3 o0opynoBaHus TUISt
«3yuenune pPacTBOPEHUS YYEHUYECKUX  OIBITOB,
MTOBAPEHHOM COJIA B BOZE. aTIUK

AIEKTPONPOBOAUMOCTH,
JaTYUK TEMIIEPATypHhIL.

18 Haceimmennsrii u Kommiekt mnocyasl u
MePECHIIIEHHBIN pacTtBop. o0opynoBaHus TUISt
MeTto b1 BBIpAIUBaHUS YYEHUYECKUX  OIBITOB,
KpuctayyioB.  JlaGopaTtopHslit JaTYUK  TEMIEpaTyphl,
ombIT Ne 6. HaGmromenue 3a 1M (poBOK MUKPOCKOII.
POCTOM KPHUCTAJLIOB.

19 CriocoOsr BBIpaKEHUS
KOHIICHTPAIIUH PaCTBOPOB.

20 Tunel  cpenbl  pacTBOPOB. JleMOHCTpallnOHHOE
[TonsiTrie 06 MHIUKATOpAX. o0opynoBaHue, JaT4YUK

pH.

21 CUHTETHYECKHNE WHIUKATOPHI: JleMoHCTpaliMoOHHOE

JaKMyc, denondranenn.
V3MeHeHne 11BeTa MHIUKATOpa

o0opynoBaHue, JaT4UK
pH.
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B KHUCJIOTHOM H IIEJIOYHOHU

cpeze.

22 3HayeHue KUCIOT B JKU3HHU Kommuexkr mocynbl U
YeJI0BEKa. JlaGopatopHblii 000pyaOBaHU ISt
oneit Ne 7.  H3ydeHue YYEHUYECKUX OMBITOB.
XHMHYECKHX CBOMCTB pacTBOpa
KHCJIOTBI.

23 [IpumeHeHre OCHOBaHMH B Kommiexkr mnocynel wu
ObiTy. JlaGopaTOpHBIf  OMBIT 000pyaOBaHU JUISL
No8. WM3ydeHue XHUMHUYECKHX YYEHUYECKUX OMBITOB.
CBOMCTB PacTBOPA LIEIOYH.

24 [Ipaktuueckass  pabora Ned Kommuiekt mnocyasl U
«Omnpenenenue pH o0opyIoBaHUs JUIst
pacTBOPOB pa3IMYHbIX CPEI». YUEHHYECKUX  OIBITOB,

natyuk pH.

25 [IpupoaHbIE UHAMKATOPHI. JleMoHCTpanroHHOE
o0opyJOBaHUE, JaTYUK
pH.

26 [TpakTnueckass pabora No 5 Kommiekt mnocyasl u
«MccnenoBanne KHUCIOTHOCTH 000pyIOBaHUS JUISt
pasInYHbIX ~ OOBEKTOB  IpH YUEHUUYECKUX  OIBITOB,
MIOMOIIIN IPUPOIHBIX natunk pH.
UH/IUKaTOPOB).

27 3HaueHne COJIEH B JKU3HU Kommnnexkr mnocynel wu
4eJI0BeKa. JlaGopatopHblii 000pyI0BaHUs s
OIIBIT NeO. N3yuenune YYCHUUYECKUX OIIBITOB
XUMHUYECKHX CBOWCTB
pacTBOPOB COJICH.

5. Xumus OKpy>Karouien
CpeJibl

28 ITpenmer XOC, ee 3HaueHue
JUISL )KU3HM yesioBeka. [lonsarue
O 3arps3HEHUU OKpYXKaIoLIEH
CpeJbl.

29 Boansle pecypcesl cena. Coctas
NPUPOAHBIX BOA. VICTOYHWKH
3arps3HEHUs BOJIBL.

30 B3stue npo6  mpuponHon JlemoHCcTpanoHHOE
BOAbl. AHaINW3 HIPUPOJIHBIX o0opynoBaHue, JaT4YUK
BOJI. TeMIepaTypbl,  JaT4uK

pH, martuuk omnTHyeckoi
IJIOTHOCTH.
31-32 | Ilpoekt «AHamu3 BOABI W3 Kommekt mocyasl U
Pa3IMYHBIX UCTOYHUKOBY 000pyI0BaHUs IS
YUEHUYECKUX  OIBITOB,
matyuk  pH,  maruumk
TEeMIepaTypbl,  JaT4hK
ONTUYECKOM MIIOTHOCTH.
33-34 | 3ammra mpoekTa.
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