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IosicHuTEeJALHAA 3aAIINCKA

IIporpaMma 1o XMMHUHM Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUsS COCTABJICHA Ha OCHOBE TPEOOBaHWM K pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa30BaTeNbHON TPOrpaMMbl OCHOBHOTO o0miero oOpaszoBanus, mpeacraBieHHBIXx B ®T'OC OOO, a takke Ha ocHOBe (enepanbHON padboueit
[IPOrpaMMbl BOCIIMTAHUS U C Y4ETOM KOHLEMIMH MPEroJaBaHus yuyeOHOro mpenMera «XHMHUsS» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii
denepanuu.

ITporpamma o xumMuu Aa€T MpeACTaBIECHUE O LIEIIsAX, O0LIel cTpaTeruu 00y4eHus, BOCHUTAHUS U Pa3BUTHs 00YJaIOLIMXCS CPEICTBAMH Y4eOHOT O
IpeaMeTa, yCTaHaBIMBaeT 00s3aTeNbHOE MPEAMETHOE COJAEp)KaHHe, OMpesenseT KOJMYECTBEHHBIE W KaueCTBEHHBIE XapaKTEPHCTUKU COJEp’KaHUS,
PEKOMEHAYEMYIO TOCIIEIOBATEIBHOCTh M3YyYCHHS XHMHUHU C YYETOM MEXKIIPEIMETHBIX M BHYTPHIIPEAMETHBIX CBS3€H, JOTMKH y4eOHOTro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydYaroLIMXCsi, ONpPEeAesieT BO3MOXKHOCTH IMpeaMeTa Ui pealu3aluu TpeOOBaHMM K pe3yslbTaTaM OCBOEHHMSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00ILEro o0pa3oBaHMs, a Takke TpeOOBaHUM K pe3yibTaTaM OO0y4YeHHs XMMUU Ha YpOBHE Lieseil
M3Y4EHHUs [IPEIMETa U OCHOBHBIX BH/I0B yUE€OHO-TI03HABATENIbHOMN 1€ATEIbHOCTH 00YYarOIIEerocst 10 OCBOEHUIO y4eOHOIO COJIEpIKaHus.

3HaHME XMMMH CIYKMT OCHOBOH JJIsi (OPMUPOBAaHUS MHUPOBO33pEHUSI O00YYaroIIerocs, ero NpeiCTaBIeHU O MaTepuUalbHOM €IMHCTBE MHDA,
BaXXHYIO POJIb UTPAIOT (POPMUPYEMbIE XMMHEN IPEACTaBIECHUS O B3aUMOIIPEBPAILEHUSIX SHEPTUU U 00 IBOJIOLMH BELIECTB B IPUPOJE, O MYTSAX PEeLICHUS
r7100aNbHBIX MPOOJIEM YCTONYMBOTO pa3BUTHs YEJIOBEYECTBA — CHIPbEBOM, SHEPreTHUECKOW, MHUIIEBON M 3KOJIOrMyYeckoi Oe30macHOCTH, Mpobiem
3/IpaBOOXpaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXHOCTEH i1 caMopa3BUTHS U (OPMHPOBAHUS KYyJIbTYPbl JHMYHOCTH, €€ oOmed M (yHKUHOHAIBHON
IPaMOTHOCTH;

BHOCHT BKJIa/l B (JOPMUPOBAHUE MBILUIEHUS U TBOPUECKHUX CIIOCOOHOCTEH 00yUaronuxcs, HaBbIKOB UX CAMOCTOSITEJIbHON y4eOHOM JesITebHOCTH,
AKCIIEPUMEHTAJIBHBIX U UCCIIEI0BATENIbCKUX YMEHUN, HEOOXOUMBIX KaK B TOBCEIHEBHOM JKHU3HM, TaK U B IPOPECCHOHATBHON AESITETbHOCTH;

3HAaKOMHUT CO CHEIM(PUKON HAyYHOrO MBILIUICHUS, 3aKJIaJbIBa€T OCHOBBI LIEJOCTHOTO B3IVIsJIa HAa €IMHCTBO NPHUPOJBI M YEIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TAIOM B (HOPMUPOBAHUU €CTECTBEHHO--HAyYHON TPaMOTHOCTH 00y4aroIuxcs;

croco0CTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K HPUPOJE, K YEIOBEKY, BHOCUT CBOIl BKJIaJa B
9KOJIOTMUYECKOE 00pa3oBaHNe 00yUYaOIIUXCS.

JlaHHBIE HampaBiIeHUs B 0OyUYe€HUHM XMMHUU 00eCTeunBalOTCs Crienu(pUKON coaepxaHus yyeOHOro mpeamera, KOTOPBIHA SBISETCS MeJaroru4ecku
aJlanTHPOBAHHBIM OTpa)keHHEM 0a30BOI HAyKH XUMHH Ha ONpPEeNEHHOM 3Tarne e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 0011ero oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOEHHE OOYYaAIOLIMMUCS CHCTEMbI NEepBOHAYATIbHBIX MOHATUI
XUMHH, OCHOB HEOPTaHUYECKON XUMHUU 1 HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX TOHATUN OPraHUYECKON XUMUH.

CtpykTypa cofep:kaHusi MporpaMmbl 0 XUMHUH CPOPMHUPOBAHA HA OCHOBE CHCTEMHOT0 1Mojxoja K e€ nzydenuto. ConepkaHue CKIIaJbIBAeTCs U3
CHCTEMbI IOHATHH 0 XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CHCTEMBbI IOHATHI 0 XuMHUecKoi peakuun. O0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BAaHBI 10
MPUHIIMITY TTOCJIEI0BATEIbHOTO Pa3BUTHSI 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPECTABICHUI pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;



— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUY€HHUS O CTPOEHUHU aTOMa U XMMHYECKOU CBS3H;

— IpeCTaBICHU 00 AIEKTPOTUTHICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOTYYCHHBIX M OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT
OJTHOTO YPOBHS K APYrOMY, BBIIONHSSA (PYHKIIMKU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHSI M1 BOZMOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U
MOJIyYEHUSI U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOTrpamMMbl 10 XHUMHH CIOCOOCTBYET (DOPMUPOBAHUIO TPEICTABICHUS O XMMHYECKON COCTaBISIONICH HAyYHOW KapTHHBI MUpPA B
JIOTUKE €€ CHUCTEMHOM MPHUPOJIbl, IIEHHOCTHOIO OTHOIICHHUS K HAyYHOMY 3HAHUIO M METOJIaM IMO3HaHUs B Hayke. M3ydeHue XUMUU MPOUCXOAUT C
MIPUBJICYCHUEM 3HAHUM U3 paHee U3yYeHHBIX YUeOHbIX peameToB: «Okpysxkaroiuii Mupy, «buonorus. 5—6 kiaaccoi».

[Ipy wu3yyeHUM XUMUU TPOUCXOAUT (POpPMHUpPOBAHHE 3HAHUI OCHOB XHMHUYECKOM HAayKH KakK O0JIaCTU COBPEMEHHOIO0 €CTEeCTBO3HAHUS,
MIPAKTUYECKON JIEATEIHHOCTH YEJIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYyJbTYpHI. 3ajada y4eOHOro MpeaMeTa COCTOMT B (hopMHpOBAHHH
CUCTEMBI XUMHUYECKUX 3HAHUH — BaKHEUITNX (DAKTOB, TOHSITHIA, 3aKOHOB M TCOPETUUYCCKUX MTOJIOKCHHIA, JOCTYITHBIX 0000IIEHN MUPOBO33PEHYECKOTO
XapakTepa, S3bIKka HAayKd, B MPHUOOIIEHUU K HAYYHBIM METOJaM TMO3HAHMS MPU M3YyYEHUH BEUIECTB M XUMHUYECKHX peakuuid, B (OPMUPOBAHUU U
pa3BUTHUU TMO3HABATENIbHBIX YMEHUH W UX MPUMEHEHHH B yueOHO-IIO3HABaTEIbHOW U y4eOHO-HCCIEI0BATEIbCKOM JNEATEIBHOCTH, OCBOCHUU IPAaBUII
0e301acHOT0 O0pAIeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O 00I1I€T0 00pa30BaHUs BAXKHOE 3HAUCHUE MPUOOPEIH TaKUE LI, KaK:

— (QopMHupoBaHUE HHTEIEKTYallbHO Pa3BUTON JUYHOCTH, TOTOBOM K CcaMOOOpa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TPUHSTHIO
pelieHnit, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KH3HU;

— HampaBIeHHOCTh 00yYEHHUs Ha CUCTEeMAaTUYECKOe MPUOOIICHUE 00yJaroNINXCcs K CaMOCTOSATEIbHON MO3HABATENBHON JAEITeIbHOCTH, HAyYHBIM
MeTOo/aM MOo3HaHUsA, (OPMHUPYIOIIUM MOTHUBAIIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yciaoBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS OMbITa PA3HOOOPA3HOUN NEATETLHOCTH, MTO3HAHKUS U CaMOTIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIN ), UMEIOIUX YHUBEPCATLHOE 3HAUEHUE ISl PA3JIMYHBIX BUJIOB JIEATEILHOCTH;

— (dopmupoBanue o0IIeH (YHKIHMOHATHHOW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIE YMEHUU OOBSICHITH M OLICHWBATH SIBICHUS
OKPY>KaIoIIIero MUPa, UCTIOJb3Ys 3HAHUS U OTBIT, MOJyYEHHbIC TPH U3yYEHUU XUMUHU, TPUMEHSTh UX TIPHU PEIICHUH MPOOJIeM B TIOBCETHEBHOM JKU3HH U
TPYZOBOH AESATEIBHOCTH;

— QopMupoBaHUEe Yy 00yUYaIOIMMNXCA TYMAaHUCTUYECKUX OTHOIICHUH, MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHUHM ISl BBIPAOOTKH SKOJOTUYECKU
11e7IeCO00Pa3HOTO MOBEJACHUS B OBITY U TPYJIOBOU JIEATEITLHOCTH B IESAX COXPAHEHUsSI CBOETO 37I0POBbSI M OKPYXKAIOIICH MPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMHU K O0yUEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCITUTAHHUIO HA OCHOBE YCBOEHHS OOIIEUYeTTOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(UIIS ¥ HAMTPABICHHOCTH JAIBHEUIIIET0 00yYeHUSI.

OO6miee yncI0 YacoB, OTBEAEHHBIX JIJI U3YyUEHHUsI XUMUHU Ha YPOBHE OCHOBHOTO 00111eT0 00pazoBanus ( 7 Kiiacc), cocTaBiseT 34 daca.



Ha o6a3ze mnentpa «Touka pocra» oOecreunBaeTcsl peanu3aius 00pa30oBaTEIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKON

HanpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAaHUSAMH 3aKOHOJATENILCTBA B cdepe oOpazoBaHus M ¢ yuéToM pekoMeHaanuii deme-
pajIbHOTO oIepaTopa y4eOHOro mpeaMera « X uMHsI».

PaGouasi nporpaMmma cocTaBjieHa Ha OCHOBE CJIeYIOIIUX TOKYMEHTOB:

DyHIaMEHTAIBHOTO sI/Ipa COAepXKaHUs O0IIero 00pa3oBaHMs U B COOTBETCTBUU C ['OCYIapCTBEHHBIM CTaHIApTOM OOIIero o0pa3oBaHus (IpUKa3
MunuctepctBa o0pasoBanus 1 Hayku Poccuiickoit @eneparu ot 17.12.2010 r. Ne 1897).

Pabounx mnporpamm. Ilpenvernas nuHus ydeOnmkoB O.C. lNaOpuensna, 8-9 kmaccel: mocobue miisg yduTened  o0meoOpa3oBaTEIbHBIX
opranusanuii . — Mocksa: IIpocsemenue, 2013 r.

®denepanbHoro 3akoHa «O06 obpazoBanuu B Poccutickoit deneparum» No273-D3 ot 29 nexadps 2012.

[TpumepHOIl mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMsl MO XUMUU s 8-9 KjaccoB, gomyileHHas JlemapramMeHTOM 00pa3oBaTeIbHBIX
IporpaMM U cTaHaapToB odrmiero oopazosanus MO PO.

QdenepanbHOTO MEPEeYHsT YYEOHMKOB, PEKOMEHIIOBAHHOTO (JOMyIIeHHOTr0) MUHHUCTEPCTBOM 00pa3oBaHus W Haykn PP K HCHOIB30BaHUIO B
00pa30BaTeLHOM Iporiecce B 001eo00pa3oBaTenbHbIX yupexacHusx Ha 2023-2024 y4ueOHbIit ro.

TpeboBanuii Kk pe3yabTaTaM OCHOBHOTO 00IIero oOpa3oBaHUs, MIPEICTABICHHBIX B (efepalbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe
o0miero oOpa3zoBaHusl BTOPOTo MOKOJIEHHs. B HUX Takke yUUTHIBAIOTCS UICH Pa3BUTH U (OPMUPOBAHUS YHUBEPCATbHBIX YUCOHBIX ACUCTBUN IS
OCHOBHOTO 00IIIer0 00pa3oBaHUsI.

MeTonuyeckux peKOMEHJAIMii MUHUCTepcTBa mpocBelieHus Poccuiickoir @enepaunu 1no «Peanmuzanuu  o0pa3oBaTeibHBIX MPOTPaMM
€CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOW HAIPaBIIEHHOCTEW M0 XUMUU C UCIOJb30BaHHEM 000pyaoBaHus LeHTpa «Touka pocTa»(yTBEp>KICHBI
pacriopsbkeHreM MuHHCTEpCTBa mpocBereHus Poccuiickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).

OcHoBHoIi 00pa3zoBatenbHON mporpamMmbl MBOY  mikosnel ¢.Uephsbieska Ha 2023-2024 yueOHBIi roa.

Y4eOHO-MeTOAMYECKOE 0O0eceYeHHe Kypca XUMUN OCHOBHOM 0011e00pa30BaTe/IbHOM HIKOJIbI

1.
2.
3.

No gk

Xumust: 8 KII.: 2JIEKTPOHHOE MPHIIOKEHHE K yUeOHUKY.

Xumus: 9 Ki1.: 3JIeKTpOHHOE MPUIIOKEHUE K YUSOHUKY.

I'apa H. H. Xumus. Pa6oune nporpammsl. [Ipenmernas nunus yueOnukoB I'. E. Pynsutuca, @. I'. ®enpamana. 8—9 knaccsl / H. H. I'apa. — M.:
[Ipocsemenue.

I'abpycesa H. M. Xumus: pabouas tetpaas: 8 ki. / H. W. 'abpyceBa. — M.: IIpocsenienue.

I'apa H. H. Xumus: 3agaunnk ¢ «mmomortaukom»: 8—9 k1. / H. H. I'apa, H. 1. T'abpyceBa. — M.: [Ipocsenienue.

I'apa H. H. Xumus. Ypoku: 8 xi1. / H. H. I'apa. — M.: IIpocBenienue.

DNeKTpOHHBIE 00pa30BaTENIbHbBIE PECYPCHI.

IlepeyeHb JOCTYNHBIX HCTOYHUKOB HH(OPMALIMHU
B pasnene npencraBieH CIUCOK KHUT U CCBUIOK Ha CalThl, B KOTOPBIX 00Jiee MOJpOOHO OCBEIIEHb! Pa3IMUHbIe aCIIEKThl pacCMaTPUBAEMBIX

BONPOCOB. VX MOXHO pEKOMEHI0BaTh KaK YUUTENI0, TaK U 00y4aeMbIM, IPOSIBUBIINM HHTEPEC K U3ydaeMOi TeMe.
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B o0ydenuu xumuu OOJBIIOE 3HAUEHHE UMEET SKCIIEPUMEHT. AHATU3UPYS PE3yabTaThl MPOBEAEHHBIX OMBITOB, YUallUecs YOSKIAIOTCS B TOM,
4TO TC WJIM HMHBIC TCOPCTUUCCKHUE NPCACTABIICHHUA COOTBCTCTBYIOT WJIM IIPOTHBOPEYAT PCAJIbHOCTH. Toneko OCYIICCTBJIAA XUMHYECKUH SKCIICPUMCHT
MOKHO MPOBEPUTH JOCTOBEPHOCTH MPOTHO30B, CACIAHHBIX HA OCHOBaHHM TEOpUHU. B mporiecce sKcrepruMeHTaIbHOW padoThl yJamiuecss IpuoopeTaroT
OMBIT MO3HAHUS PEALHOCTHU, SIBIISIIOIIMNICA Ba)KHBIM 3TalioM (OPMUPOBAaHUS Y HUX YOEXKJEHUH, KOTOpHIE, B CBOIO OYEPENb, COCTABIISIIOT OCHOBY
Hay4HOI'0O MUPOBO33PEHHUSL.

Buenpenne obGopynoBanusi nudpoBoit yaboparopuu meHTpa «Touka pocTa» MO3BOJUT KAYECTBEHHO M3MEHUTH MpoIecC OOYYCHHS XUMHH.
KonunuecTBeHHBIE SKCTIEPUMEHTHI MTO3BOJIAT MOTYy4YaTh JOCTOBEPHYIO MH(OPMAIIUIO O MPOTEKAaHUH TeX MU WHBIX XMMHYECKHX IMpolieccax, O CBOMCTBAx
BCIICCTB. Ha ocHose MMOJYUCHHBIX 3KCIHCPUMCHTAJBHBIX OaHHBIX 06yqaeMLIe CMOTYT CaMOCTOATCIBbHO ACJIaTh BBIBOBI, O606HIaTI> PE3YIbTATHI,
BBISIBJISITH 3aKOHOMEPHOCTH, UTO OHO3HAYHO OyJeT cocOOCTBOBAThH MOBBIIIEHUIO MOTUBAIIUU O0y4YEHUS IIKOJIHLHUKOB.

Jannast oOpa3oBaTenbHas mporpaMma o0eCreurBaeT YCBOCHHE yJalllUMUCS BaXXHEHIINX XUMHUUECKUX 3aKOHOB, TEOPUN U MOHATUH; pOopMHUpYyeET
MIPEACTABJICHUE O POJIM XUMHH B OKPYKAIOIIEM MUPE U KU3HU YesoBeka. [Ipu 3ToM OCHOBHOE BHUMAaHUE YAENSIETCS CYIIHOCTH XUMUYECKUX PEeaKIui 1
METOJIaM MX OCYIIECTBIICHUS.

OgHuM M3 OCHOBHBIX HPHUHIUMIIOB IMOCTPOCHHSI MPOTPAMMBbI SBISIETCS MPUHLUI JAOCTYHHOCTH. DKCHEPUMEHTAIbHBIE JaHHBIE, MOJYyYEHHBIE
yYdalquMUCAa TIpHU BBIITOJHCHHHU KOJUYCCTBCHHBIX OIIBITOB, IMO3BOJAIOT YYalllUMCA CaMOCTOATCIBHO JA€JaTb BBIBOABI, BBIABIATE 3aKOHOMEPHOCTH.
[Tonxo/bl, 3a710KEHHBIE B COJIEpPIKaHNE MPOTPaMMbl Kypca, CO3Aal0T HEOOXOAUMBIE YCIOBHS ISl CACTEMHOTO YCBOCHHS YYaIlTUMUCS OCHOB HAYKH, JJIs
o0ecrieueHrs pa3BUBAIOIIETO M BOCIHUTHIBAIOLIETO BO3JEHCTBUS 00yUeHHUs HA JIMYHOCTH yuanierocs. @opmupyemble 3HAHUS AOKHBI CTaThb OCHOBOM
CUCTEeMBI YOSKIEHUH MIKOJIbHUKA, IICHTPAIBHBIM SIIPOM €r0 HAyYHOTO MHPOBO33PEHHUSL.

Ha 06aze nentrpa «Touka pocra» obecreunBaercs peanu3anus 00pa30BaTENbHBIX IMPOTPAMM €CTECTBEHHOHAYYHOH M TEXHOJOTHYECKOU
HaIMpaBIIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHH C TPeOOBAHMSIMH 3aKOHOJATENLCTBA B cdepe oOpazoBaHus U ¢ y4€ToM pekomeHmanuii dene-
paJIbHOTO orepaTopa yueOHOTro npeamera « XUMUS».
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Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuzanun nanaoit OIl no3Bossier cozoams ycnoeus:

— JUIsl pacLIMpPEeHHsl COEpKaHMsI IIKOJbHOIO XUMUYECKOTr0 00pa3oBaHus;

—  JUIsl IOBBIIIEHUS MI03HABATEIbHON aKTUBHOCTH O0yYarOIIUXCs B €CTECTBEHHOHAaYYHOI 00J1acTH;

— JUIS pa3BUTHS JMYHOCTH peOEHKa B mporiecce 00ydeHUs] XUMHH, €r0 criocoOHOCTeH, ((OpMUPOBaHUS U YIOBIETBOPEHUS COLUATIEHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

— Uit pabOoThI ¢ OJapEHHBIMU LIKOJILHUKAMH, OPIraHU3alUH UX Pa3BUTHS B PA3JIMYHBIX 001acTAX 00pa30BaTEIbHOM, TBOPUECKON JAESITEIbHOCTH.

ean u 3axaun

— Peanuzanus ocHOBHBIX 00II€00pa30BaTEIbHBIX IPOrpaMM IO Y4EOHBIM IpEeIMETaM €CTECTBEHHOHAYYHOM HAIIpaBJIEHHOCTH, B TOM 4YHCIE B
paMKax BHEYPOUHOU JEesTEIbHOCTH 00yJaromuXcs;

— BBEJIEHHE COBPEMEHHBIX CpEACTB OOY4YEHHs M BOCIUTAHMS U1 M3ydeHHs (B TOM 4YMCIE HKCHEPUMEHTAIBbHOIO) AUCLUUILIUH (MOZIYynein)
€CTeCTBEHHOHAY4YHOM  HAmpaBIEHHOCTH IPU  peajid3allid  OCHOBHBIX  0OLIe00pa3oBaTelIbHbIX  HPOrpaMM U JIOTOJIHUTENIbHBIX
00111e00pa30BaTENBbHBIX MPOTPAMM, B TOM YHCJIE IS PACHIMPEHHS COJIEPKAHUS yIeOHOTO MpeaMeTa « XUMUs.

— BOBJICYCHME YUAIUXCS B IPOCKTHYIO JAEATEIBbHOCTb.

[TpodwnbHeni KoMIIeKT oOopynoBanusi meHtpa «Touka pocrtay» obecneunBaeT 3((EKTUBHOE IOCTHKEHHE OO0pa30BATEIbHBIX PE3yJIbTaTOB
00y4JaroIKMUCS 110 TPOrpaMMaM €CTECTBEHHOHAYYHOH HarpaBJICHHOCTH, BO3MOKHOCTD YIIIyOJIEHHOTO U3y4EeHUs OTACIBHBIX MPEAMETOB, B TOM YHCIIE
st GOPMUPOBAHHS W300PETATENBCKOTO, KPEATHBHOTO, KPUTHYECKOTO MBIIIICHHUS, Pa3BUTHSI (YHKIIMOHAIBHONH TPAMOTHOCTH Y OOYYaIOIINXCS, B TOM
YHCIJIe €CTECTBEHHOHAYYHOH U MaTeMaTHYECKOH.

DKCIEpPUMEHT SBIISICTCS HCTOYHUKOM 3HAHUK U KPUTEPUEM MX HCTUHHOCTH B Hayke. KOHIIENIN COBpEMEHHOTO 00pa30BaHMsI MTOIPa3yMEBAET, YTO
B Y4eOHOM SKCIIEPHMEHTE BEIYLIYIO POJIb JJOJDKEH 3aHATh CAMOCTOSATENBHBIN NCCIIeI0BATENBCKII YIEHUUECKHI IKCTIEPUMEHT.

CoBpeMeHHBIE HKCIIEPUMEHTAIbHBIC UCCIEIOBAaHHUS MO XUMHH YK€ TPYAHO TPEIACTaBUTh O€3 HCIIOIB30BAaHHS HE TOJBKO AHAJOTOBBIX, HO U
UG POBBIX H3MepUTeNbHBIX MprOopoB. B ®denepanbHoM [ocynapctBenHoM OO6paszoBatensHoM Crangapre (PI'OC) mponmcaHo, YTO OJHMM M3
YHHUBEPCAIBHBIX YUEOHBIX ACHCTBUH, MPHOOPETAEMBIX YUAIIUMHUCS, TOJHKHO CTaTh YMEHHE
«IIPOBEICHUS ONBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX MCCIEIOBAHUMN, MPSIMBIX M KOCBEHHBIX U3MEPEHUN C UCIIOJIb30BAaHUEM aHAJIOTOBBIX M IIU(PPOBBIX
M3MEPUTENBHBIX TIPUOOPOBY.

VY4eOHbIl SKCIEPUMEHT MO XHWMHUH, NPOBOJUMBIN Ha TPaJUIMOHHOM OOOpYyJOBaHUH, 0e3 NMpHUMEHEHHs LU(POBBIX JaO0OpaTOpHil, HE MOXKET
MO3BOJITH B TIOJTHOM MEpE PEIINTh BCE 33/1a4H B COBPEMEHHOM MIKOJIE. DTO CBA3aHO C PSIIOM MTPUYMH:

—  TpaJUMIMOHHOE IIKOJbHOE O00OpyIOBaHME H3-3a OrPAHUYEHHUS TEXHUYECKUX BO3MOXKHOCTEH HE TII03BOJIIET MPOBOJUTH MHOTHE

KOJINYECTBEHHBIE HCCIIEIOBAHNUS;

—  JUTMTETBHOCTH MPOBEICHUS XUMHUECKUX UCCIICOBAHHUI HE BCET/Ia COTJIACYETCS C JUTUTEIBHOCTHIO YICOHBIX 3aHATHH;

—  BO3MOXXHOCTb IIPOBE/ICHUS] MHOTUX MCCIIEIOBAaHUI OrpaHNYMBAETCS TPEOOBAHUAMHU TEXHUKH O0€30MaCHOCTH U Jp.

[Mudposas mabopaTopHsi MOTHOCTHIO MEHSET METOJUKY M COJEp)KaHHE IKCIEPUMEHTANbHOM JEeATelNbHOCTH M pellaeT BhIIIeNepeyrcieHHbIe
npo6nembl. [1Iupokwii crieKTp TaTYNKOB TO3BOJISIET YUAIIUMCS 3HAKOMUTBCS C TTapaMeTpaMy XMMHYECKOTO AKCIIEPUMEHTa HE TOJIBKO Ha Ka9YeCTBEHHOM,
HO M Ha KOJMYECTBEHHOM ypoBHe. Lludposas nmaboparopus MO3BOJISET BECTU JIUTEIbHBIN SKCIEPUMEHT Ja)Xke B OTCYTCTBHE JKCIEpPUMEHTaTopa, a
9acTOTa MX U3MEPEHHI HEMOBIACTHA YEIIOBEUYECKOMY BOCTIPUSITHIO.

B npornecce popmMHupoBaHUs HIKCIEPUMEHTAIBHBIX YMEHUN YUYEHUK 00ydaeTcst MpeICTaBIsATh MH(OpMAIHIo 00 HCCIeIOBaHUN B YETHIPEX BUIAX:



B BepOaTbHOM: OMUCHIBATH SKCIIEPUMEHT, CO3aBaTh CIOBECHYIO MOJIEIh SKCIIEPUMEHTA, PUKCHPOBAThH BHUMAHUE HA U3MEPSEMbIX BEIHUMNHAX,
TEPMHUHOJIOTUH;

B TaOJMYHOM: 3alOJHATh TaOJUIBl JaHHBIX, JEKAIIMX B OCHOBE NMOCTPOEHHs TIpadUKoOB (MPU TOM Yy yYalluXcCsl BO3HHUKAET MEPBUYHOE
MpeJCTaBIeHUE O MacIITabax BEJIHYNH);

B rpaduueckoM: CTpOUTHh rpa@UKd MO TAaOJIUYHBIM JaHHBIM, YTO Ja&T BO3MOXKHOCTH MepexoJa K BBIIBIKEHHUIO THIIOTE3 O XapakTepe
3aBHUCHUMOCTH MEX]y BEJIMYHMHAMH (TIPH 3TOM Y4YUTENb MOKa3bIBa€T MPEUMYILECTBO B BHU3YyalIM3al[Md 3aBUCHMOCTEH MEXIYy BEIUYMHAMU,
HarJsiJHOCTh U MHOIOMEPHOCTB);

B BUJIC MATEMAaTUYECKUX YPaBHEHUM: JaBaTh MATEMaTHYECKOE ONMKMCAHNE B3aMMOCBS3H BEJIMYMH, MaTeMaTHUecKoe 00001eHue.

[lepexon OT KaXJI0To 3Tara mpeacTaBiIeHUs UH(POpPMALMK 3aHUMAET JOBOJBHO OOJBIION MPOMEXYTOK BpeMeHU. B 7—8 kitaccax 3ToT mporecc
HE00X0/MM, HO B CTApIIMX KJaccaX MOXKHO OBUIO OBl 3TO BpeMsi IOTPATUTh Ha pelIieHne 0osee BaKHBIX 3a7ad. B aToM miane uudposbie 1abopatopun
CYLIECTBEHHO PKOHOMSAT BpeMsi. ITO BpeMsi MOKHO notpaTtuth coriacHo ®I'OC Ha GopmupoBaHuE HCCIEAOBATEIbCKUX YMEHUH y4allluxcsi, KOTOpbIe
BBIPAXKAIOTCS B CIECAYIOIIUX JAEHCTBUAX:

oIpeJiesIeHUe MPOOIIEMBI;

IIOCTAaHOBKA UCCIIEI0BATENIbCKON 3a/1a4H;
IIJIAHUPOBAHUE PELICHUS 3a1a4H;

IIOCTPOCHHUE MOJIETIEH;

BBIJIBUYKEHUE TMIIOTE3;

JKCIIEPUMEHTAIIbHASI IPOBEPKA TMIIOTES;

aHaJIN3 JAHHBIX SKCIIEPUMEHTOB UJIM HAOJIOACHMIA;
(bopMynHpOBaHUE BHIBOJIOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBbBI

Pa3BuTHE €CTECTBEHHO — HaquOﬁ I'PAMOTHOCTH IO NMPEAMETY XUMHUSA C HCIIOJIB30BAHUECM

o0opynoBanus neHTpa «Touka pocra» Ajsi 7X KjIaccoB (NMponeaeBTHKA XUMMH).

JIuunocmmnute pe3ynomamot
Obyuarowuiicst NOIYYUm 803MOACHOCHb O] QOPMUPOBAHUA CLeOVIOWUX TUUHOCMHbIX Y V]]:

OIlpeIeICHuEe MOTUBALIUY U3y4EeHUsl y4eOHOro MaTepuala;

OLICHUBAHKE YCBaWBAEMOI0 y4eOHOT0 MaTepHrasa, UCXOIs U3 COLMAIBHBIX M JMYHOCTHBIX LIEHHOCTEHH;

MOBBIIIIEHHE CBOETO 00PAa30BaTEIILHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHUIO OCHOBHBIX HCTOPHUECKUX COOBITHI, CBA3aHHBIX C
pa3sBUTHEM XMMUH U OOIIECTBA;

3HAHUE IIPABUJI IIOBEJICHUS B YPE3BBIYANHBIX CUTYALIHAX;

OLICHUBAHHE COLMAIBHON 3HAYMMOCTH TPO(ecCuii, CBI3aHHBIX C XUMHUEH;

BJIa/ICHUE IIPaBUJIaMU O€3011aCHOT0 OOpalIeHHs C XUMHUUECKUMHU BELIECTBAMHU U 000PYAOBAHUEM, IIPOSIBJICHUE SKOJIOTMUECKON KYJIbTYpPHI.

Memanpeomemmnuie pe3yibmamaol
Pecynamusnoie

Obyuarowuiics noay4um 03MOACHOCHb OJisl hopmuposanus ciedyrouux pecyismusuvix YVJI:

LieJIerojlaraHyie, BKJII0Yasi MOCTAaHOBKY HOBBIX IIeJiel, nmpeoOpa3oBaHHe MPAKTUYECKOM 3aJaud B MO3HABATENbHYIO, CAMOCTOSATENILHBIA aHAIN3
YCJIOBUH JOCTHKEHUS 11€JIM Ha OCHOBE YU€ETa BBIJICIIEHHBIX YUUTEIEM OPUEHTUPOB JEHCTBUS B HOBOM y4eOHOM MaTepualie; IUIaHuPOBaHHUE MTyTH
JIOCTHKEHUS IIeJIEH;

yCTaHaBJIEHUE LIEJIEBbIX IPUOPUTETOB, BBIIEICHNE alIbTEPHATUBHBIX CIIOCOOOB JOCTHIKEHUS 1IeTH U BBIOOp Hanbosee 3 PeKTUBHOTO criocooa;
YMEHHE CaMOCTOSATENBHO KOHTPOJIMPOBATE CBOE BPEMS U YIIPABJIATH UM;

yMEHHUE IPUHUMATh PEelIeHUs B IPOOJIEMHON CUTYallnH;

MIOCTAHOBKA y4eOHBIX 337124, COCTaBJICHHUE IJIaHA U MOCJI€0BAaTEIbHOCTH JIeHCTBU;

opraHu3zaiys pabouero Mecra MpH BBIIIOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;

IIPOrHO3UPOBAHUE PE3YJIbTATOB O0yUEHUs], OLIEHUBAHNE YCBOEHHOI'O MaTepuaia, OIleHKa Ka4eCTBa U YPOBHS MOJIYYCHHBIX 3HAHUM, KOPPEKIIUS
IJIaHa U crocoba JeicTBUS MpU HEOOXOAMMOCTH.

Ho3nasamenvhole

Obyyarowuiica NOIYUUM 803MONCHOCIY 01 POPMUPOBaHUs cledylouux no3nasamenvuvix YVJ/I:

TIOWCK W BBIICIICHUE HH(POPMAIIWH;
aHaJM3 yCJIOBUM M TpeOOBaHMI 3a7a4H, BHIOOP, COTIOCTABIICHHE U 00OOCHOBAaHHE CIIOCO0A PEIIeHHUs 3a/1a4u;
BBIOOp HamOosee 23 (HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUI;



—  BBLIBIDKEHHE U 00OOCHOBAaHUE MITIOTE3BI, BHIOOP criocoba e€ mpoBEpKH;

—  caMOCTOATENBHOE CO3AaHUE ANTOPUTMA JEATEIbHOCTH IIPU PELICHUN IIPOOIEM TBOPUECKOTO U TOUCKOBOTO XapaKTepa;

—  YMEHHs XapaKTepU30BaTh BEIIECTBA [10 COCTAaBY, CTPOCHUIO U CBOWCTBAM;

—  ONMCHIBAaHME CBOWCTB: TBEPABIX, )KUJKUX, Ta3000pa3HbIX BEIIECTB, BbIIECICHHUE UX CYIIECTBEHHBIX IIPU3HAKOB;

—  H300pakeHue cocTaBa MPOCTEHIINX BELIECTB C OMOLIbI0 XUMHUECKUX (POPMYJI U CYHTHOCTH XUMHUYECKUX PEAKLUH C TOMOILBIO XMMUYECKUX
YpaBHEHUH;

—  IpoBeJeHHE HAOIIOICHUH, ONMCAaHNE IPU3HAKOB M YCJIOBUN TEUCHHSI XUMHYECKUX PEAKIIUN, BBITOJHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BHIBOIBI
Ha OCHOBE aHaJIM3a HAaOJIIOCHHI 32 HIKCIIEPUMEHTOM, PEIICHUE 3a/1a4, TOJTYYSHNE XUMUYECKOH HH(POPMAIINK U3 PA3JIMYHBIX UCTOYHUKOB,;

—  yMEHHE OpPraHU30BBIBATh UCCIIEOBAHUE C 1IEIBI0 IPOBEPKU THIIOTES;

—  yYMEHHE JIeaTh YMO3aKI4YeHUs (MHAYKTUBHOE U 110 aHAJIIOTUN) U BBIBObI;

—  yMeHHe OOBbEKTHBHO OIICHMBATH HH(POPMAIIUIO O BEIIECTBAX M XUMHUYECKUX MpOoIleccax, KpUTUIECKH OTHOCUTHCS K IICEBIOHAYYHOM
uHpOpMaLnu.

Kommynuxamugnvie
Obyyarowuiics NOIYUUM 03MONACHOC O/ POPMUPOBAHUS CLEOYVIOUWUX KOMMYHUKamueHwvix YV/[

— TIOJIHO€ U TOYHOE BBIPAKEHUE CBOMX MbICJIEH B COOTBETCTBHUHU C 3a/ladyaMU U YCIOBUSIMU KOMMYHUKAIIUH;

— aJeKBaTHOE HCIIOJIb30BAHKUE PEYEBBIX CPEACTB JJI YUaCTHUs B JUCKYCCUU U apTyMEHTAlMU CBOEH NTO3ULINH, YMEHHUE NMPEJCTABIATh KOHKPETHOE
coJiepKaHue ¢ COOOILIEHUEM eTo B MMChbMEHHOM U YCTHOM (opMe, OIpeielieHHe ClIocOO0B B3aUMOCHCTBHS, COTPYTHIUECTBO B TIOUCKE B cOOpe
nHpopManuu;

— ompezeNieHre CrIoco00B B3aMMOICHCTBHS, COTPYAHHYECTBO B MOKMCKE U cOope nH(OpMaIuy, yyacTue B TMAJIOTe, INIAHUPOBAHUE OOIINX
croco00B padOTHI, MPOSIBICHUE YBAXKUTEIHHOTO OTHOUIEHUS K IPYTMM Y4alllUMCsl; OIIMCAHUE COJIEPKaHNUs BBITIOIHAEMBIX IEHCTBUH C LIEBIO
OPUEHTUPOBKHU B IIPEIMETHO- TPAKTUUECKON AEATEIbHOCTH; YMEHHS YUUTHIBAaTh PA3HbIE MHEHHS U CTPEMUTHCS K KOOPAUHALIMM Pa3IMYHbIX
MTO3HUIIMH B COTPYIHUYECTBE;

— (opmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULIMIO, APTYMEHTUPOBATh U KOOPJIMHUPOBATH €€ C O3ULUAMU MApTHEPOB B COTPYIHUUECTBE MPH
BbIpaOOTKE OOIIEro pereHust B COBMECTHOM J€ATEIbHOCTH;

—  OCYILECTBJISATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYJHUYECTBE HEOOXOUMYIO B3aUMOIIOMOIIb;

— IIJJAaHMPOBATH OOIKE CITOCOOBI pabOThI; OCYLIECTBIATH KOHTPOJIb, KOPPEKLIUIO, OLEHKY ASHCTBUI MapTHEPA, yMETh yOeXK/1aTh;

— HCIIONIB30BaTh aI€KBATHBIE A3BIKOBBIE CPEJICTBA JUIsI OTOOPAKEHUSI CBOMX UyBCTB, MBICIICH, MOTUBOB U OTPEOHOCTEH; 0TOOpakaTh B peun
(onmcanue, 0OBsICHEHNE) COJIEpKaHNE COBEPIIAEMBIX JIEHCTBUH, KaK B OpMe TPOMKOI COIMATM3UPOBAHHOM peun, Tak U B popMe BHYTpPEHHEH
peuu;

— pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIINIO, UCIIOIb3Ys CPEJCTBA YCTHOM M MMCbMEHHOM KOMMYHHMKAIIMU MPH paboTe ¢ TeKCTaMH yueOHHMKa U
JOTIOJTHUTEIBHON TUTEpaTypoid, CIPaBOYHBIMHU TaOJINLAMH, IPOSBIIATH TOTOBHOCTh K YBaXKEHUIO HHON TOUKH 3pEHUs IIPH 00CYKAECHUU
PE3yJIbTaTOB BBIITOJIHEHHOW PabOTHI.




Ilpeomemmnuwie pe3ynomamol
Obyuarowuiicss Hayuumcs:

MIPUMEHSITh OCHOBHBIE METO/bI TIO3HAHMSI: HAOIIOICHHE, U3MEPEHHE, YIKCIIEPUMEHT;

OMUCHIBATh CBOMCTBA TBEPABIX, )KUJIKUX, FA3000pa3HBIX BEIIECTB, BBIIEISAA UX CYILIECTBEHHBIC TPU3HAKY;

pacKpbIBaTh CMbBICII 3aKOHA COXPAHEHHS MACChl BEIIIECTB, aTOMHO-MOJIEKYJIIPHON TEOPHUH;

pasznuyaTh XUMUYECKHE U (PU3UIECKUE SIBIICHUS,

Ha3bIBaTh MPU3HAKU U YCIOBUSA MPOTEKAHUS XUMUYECKUX PEaKIU;

cobro1aTh nMpaBmuiia 6€301acHOM pabOTHI TPHU MPOBEJCHUHN OTBITOB;

MOJIH30BaThCS JTAOOPATOPHBIM 000PYIOBAaHHUEM U TTOCYI0H;

rmoJTy4aTh, COOMpaTh Ta3000pa3HbIE BEIIECTBA W PACIO3HABATh MX; XapaKTEPU30BaTh (PHM3NYECKUE U XUMUYECKHUE CBOKWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEAUHEHUM, IPOBOJIUTD OIBITHI, HOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA U3YYEHHBIX KJIIACCOB HEOPTAHUYECKHUX BELIECTB;
pacKpbIBaTh CMBICI TOHATHS «PacTBOP», BBIUUCIATH MACCOBYIO JIOJIK0 PACTBOPEHHOIO BEIIECTBA B PAaCTBOPE, T'OTOBUTH PAacCTBOPHI C
onpeaeEéHHON MacCOBOM J10J1eH pacCTBOPEHHOIO BEIIECTBA;

XapaKTepU30BaTh 3aBHCUMOCTHh (PU3MUYECKUX CBOWCTB BEIIECTB OT THIA KPHUCTAUTMYCCKOW PEHIETKH, ONMPEISISITh BUJ XUMHUYCCKOH CBS3H B
HEOPraHWYECKUX COCIMHEHUSX;

Ha3bIBaTh ()aKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHYECKOW PEaKIINH;

XapaKTEepU30BaTh B3aUMOCBSA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILJIOB U METAJLIIOB;

MIPOBOJIUTH ONBITHI IO MOJYYEHUIO U U3YUYEHUIO XUMHUYECKUX CBOMCTB Pa3IMYHbIX BEIIECTB;

IPaMOTHO 00pamaThCs C BEIIECTBAMHU B IIOBCEIHEBHOM JKU3HHU.

Obyuarouguiica noayuum 603M0HCHOCHb HAYUUMBCA:

BBIIBUTaTh U MPOBEPSATH SIKCIIEPUMEHTAIBHO TMIOTE3bl O XMMUUYECKHUX CBOMCTBAX BEILECTB HA OCHOBE UX COCTaBa U CTPOEHHUS, UX CIIOCOOHOCTHU
BCTYIIaTh B XUMUYECKHE PEAKIINH, O XaPAKTEPE U MPOIYKTAX PA3IMYHBIX XUMUYECKUX PEAKLINM;

XapaKTepU30BaTh BEILECTBA I10 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMUBATH IPUYUHHO-CIICICTBEHHBIE CBA3U MEXAY JaHHBIMU
XapaKTEepUCTUKAMMU BEILECTBA,

BBIIBUTaTh U MPOBEPATH HKCIIEPUMEHTAJIBHO TMIIOTE3bI O PE3YyJIbTaTaxX BO3ACHCTBUS pa3INiHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOMN
peakuuu;

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JUUIsl SKOJIOTMYECKHU I'PaMOTHOI'O TIOBEICHHUS B OKpY Karollel cpejie;

UCII0JIb30BaTh MPHOOPETEHHBIE KIIOUEBbIe KOMIETEHIIUH ITPH BHIMIOJIHEHUH TPOEKTOB U PEIICHUH YUeOHO-UCCIeI0BaTEIbCKUX 3a/1a4 110
U3YYEHHIO CBOICTB, CIIOCOOOB MOMyYEHUS U PACIIO3HABAHUS BEIECTB;

00BEKTUBHO OLIEHUBATh MH(POPMAIUIO O BEIECTBAX U XUMHUYECKUX MPOIIeccax;

OCO3HABaTh 3HAYCHHUE TEOPETUUECKUX 3HAHUN 110 XUMHUHU JUJIS IIPAKTUYECKOMN JEATEIIBHOCTH YEJIOBEKa,;

CO3/1aBaTh MOJENU M CXEMBI [l pellleHus] y4eOHbIX U MO3HABATENIbHBIX 3a/1a4; TOHUMAaTh HEOOXOAUMOCTh COOJIIO/IEHUS IPEANUCAaHUH,

npeajiara€MbiX B MHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHH .
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@®opMbI KOHTPOJISA

Dopmuposanue UKT-komnemenmuocmu ooyuarouuxcs

Y4eHHK Hay4IuTCs:

- UICTIOJIb30BAaTh Pa3HbIe MPHEMbI OUCKA HH(POPMALIMU Ha MEPCOHATBHOM KOMITBIOTEPE B 00pa30BaTEIbHOM MPOCTPAHCTBE C MCIIOIB30BaHUEM 000pYIOBAHUS
nrdpoBoii 1abopartopu;

- UCIIOJIb30BaTh PA3JIMYHbIE CIIOCOOBI XpaHEHUS M BU3yaJIu3alui HH(OpMalMU, B TOM Yucie, B rpaduyeckoii hopme

Dopmuposanue KOMnemeHMHOCHU 6 001ACMU ONBIMHO-IKCHEPUMEHMATILHOU U NPOEKMHOU 0eAmMeTbHOCIU

VY4eHUK Hay4YUTCs TUIAHUPOBATH U BBITIONHATH Y4eOHOE HCCIeI0BaHUE M YUEOHBIH MPOEKT, UCIOJB3Ysl 000pyI0BaHUE, MOJAEIH, METO/IbI, IPUEMBI, aJICKBATHbIE
uccieayeMoil mpooieme.

VY4eHUK TOJYyYUT BO3MOXKHOCTH HAayUHUTHCS CaMOCTOSITENIbHO 3ayMbIBaTh, IJIAHUPOBATh U BBIMOJHATH Y4eOHOE HCClEOBaHUE, YUYEOHBIH M COLMATBHBIN
IIPOEKT 10 €CTECTBEHHOHAYYHO! HAlpaBICHHOCTH.

Yuem pe3ynomamoe eneypounoii oeamenvnocmu

Dopmbl U nepuoOUUHOCMb KOHMPOJISL

Bxoonou konmpons IpoOBOAUTCS B Havyalle yueOHOTO rojia Ui NPOBEPKU HAYAIbHBIX 3HAHUI U YMEHHIA 00yYaroIuXxcs.

Texywuii KOHmMpOIb TPOBOAUTCS HA KaXKIOM 3aHATHH B (JOPME MEIarorndeckoro HaOIoIeHHS.

Tecmosbiti KoHmMpOoIbL OCYIIECTBIISETCS IO OKOHYAHUH W3YYCHUS KaXKIO0T0 pas3zena.

Ilpomesicymounas ammecmayusi IPOBOIUTCS B KOHIIE Y4eOHOTo roaa B (hopMe 3aIIuThl MPOEKTA,03BOJIAET MPOBECTH aHAIN3 PEe3yIbTAaTHBHOCTH OCBOCHUS
00y4JaIOUIMMKCS OCHOB ONBITHO-IKCIIEPUMEHTAIBHON M MMPOCKTHOM I€ATEIHHOCTH JAHHOTO Kypca BHEYPOUHOU NESTEIBHOCTH « DKCIIEPUMEHTATbHASI XUMUS.
Kpumepuu ouenku pesynbmamoe 0c60eHUA NPOPAMMDbL KypCa

Pabora oOywarommxcsi OlIEHHMBAETCs MO TPEXYPOBHEBOMW IIIKaje, MPEANojaralonieil Haludue CIEIyIOIUX YPOBHEW OCBOEHHs IMPOTPaMMHOIO Marepuaa:
BBICOKUH, CPEAHUMN, HUZKH.

Bbicokmii ypoBeHb: 0OydYaOUIMICS JIEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B OOpA30BATENBHOW JESATEIBHOCTH, MPOSBISET
WHHIIMATHBY, HE TPOITYCKAeT 3aHATHUs 0€3 YBaKUTEIbHOW MPUYHMHBI, IEMOHCTPUPYET BBICOKMH YpOBEHb 3HAHWH M KOMIIETEHIIMH, BJIaJ€eT HAa BBICOKOM
TBOPUYECKOM YPOBHE NPUOOPETEHHBIMU B X0J1€ U3yUEHUS IPOrpaMMbl YMEHUSMU U HaBBIKAMU;

CpenHuii ypoBeHb: OOy4alOLIUICS JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B OOPA30BATEIBHOW IESTENBHOCTH, MPOSBISIET XOPOIIUI
YpOBEHb 3HAHUI M KOMITETEHINI; HHUIIUATUBBI HE TIPOSBIISIET, HO CIIOCOOEH MO ICPKUBATh MHUAITMATOPA B TMPEJIaraéMOM TI0JI€ IeATEIbHOCTH, B JOCTATOYHOMN
CTETICHH BJIa/ICET MOTYyJaeMbIMHU B X0/I€ U3YYEHHUS IPOrpPaMMBbl YMEHHUSMHU U HABBIKAMH,

Hu3skuii ypoBeHb: 00ydJaromuiicss JeMOHCTPUPYET HETOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pPa30BaTEIBHON JEATEILHOCTH, MOCEIIAET
3aHATHA OT CIydasi K CIIy4aro, TIOKa3bIBAET YAOBICTBOPUTEIBHBIN YPOBEHb 3HAHWN W KOMIIETEHIUH, B IIEJIOM CJIa00 BIIaJEeT MOTy4aeMbIMU B XOJI€ M3YYEHUS
MPOrpaMMbl YMEHHUSIMHA 1 HABBIKAMH.
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2. COAEPKAHUE ITPOTI'PAMMBbI

Pa3BuTHE €CTECTBEHHO — HAYYHOUM I'PAMOTHOCTH 110 MPeAMETY XUMHUS € UCII0JIb30BAHNEM
o0opynoBanus HeHTpa «Touka pocTa» IJM 7X KJIaccoB (MponmeIeBTUKA XUMUH).

Paznen 1. OcHOBBI 3KCIIEPUMEHTATBbHOM XuMuu (22 4)

XuMus — HayKa dKcriepuMeHTaabHas. BBoaHblid HHCTpYKTax 1o Th.

Hemoncmpayuonnsiii 3xkcnepumenm Ne 1. O3HakomiieHHE ¢ J1aOOPaTOPHBIM 00OPYIOBaHUEM; TPUEMBI O€30MTaCHON PAOOTHI C HUM.
Ilpakmuueckan paboma Ne 1. IlpaBuia TexHUKU O0e30MacHOCTH IpH paboTe ¢ 1abopaTopHbIM 000pyaoBaHueM. 3ydeHue cTpoeHus MmiiaMeHn
Mertoabl MO3HAHUS B XUMHUH. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMHUH

Jlabopamopuutii onvim Nel. PaccMoTpeHME BEIIECTB C pa3TUYHBIMU (PU3NYECKUMU CBOMCTBaMU (MeJIb, Kele30, [IUHK, cepa, BOJa, XJIOPU]l HATpuUs
Jlabopamopnutit onvim Ne 2. «J]o kakoil TeMIiepaTypbl MOKHO HarpeTh BEIIECCTBO?»

Jlabopamopnuiii onvim JNe3. VI3yueHue CBOICTB BEIIECTB: HarpeBaHUE BOJIbI, HarpeBaHue okcuaa kpemuus (IV).

Jlabopamopnuiit onvim Ne 4. «I3mepeHne TemnepaTypbl KUIIEHUs BOJbI C IOMOILBIO JTaTYMKa TEMIIEPATypbl 1 TEPMOMETPa

Jlabopamopuutii onvim Ne 5. «OnipefienieHue TeMIIepaTyphl IUIaBIEHUS U KPUCTAJUIA3AIMHA METaILIa

[lepBoHayabHbIE XUMUYECKHE MOHATUSA. YHUCThIE BEILIECTBA U CMECH

Jlabopamopnuiii onvim Ne6. ViccnenoBanue GU3NYECKUX U XUMUYECKUX CBONCTB MPUPOTHBIX BEIIECTB (M3BECTHSAKOB).

Yuctele BemecTBa U cMecu. CriocoObl pa3ziesieHus: CMeceil: IeHCTBUE MarHUTOM, OTCTauBaHue, GUIbTPOBaHKE, BbIIIapUBaHUE, KpUCTAUIN3ALINS,
JTUCTUIIISALIMSL.

Jlabopamopuutii onvim Nel. Pa3nenenne cMecu Kele3HbIX OMMIIOK U CEphl C TOMOIIbIO MarHuTa.

Jlabopamopnutii onvim NeB. [IpurotoBneHue U pa3aeneHHUEe CMECH Kelle3a U CEphI, pa3/iesieHne cMecH HepTH U BOJBI (PACTUTEIHLHOTO Macia U BOJIBI).

Ilpakmuueckasn paboma Ne 2. OBrafieHre HaBbIKAaMU pa3/IeJICHMsI OJHOPOIHBIX M HEOAHOPOJHBIX CMECE: OTCTauBaHue, PUIbTPOBAHUE,
BBIMIAPUBAHUE, KPUCTAJUTU3AIIMS, TUCTHIUISIMS (IEPETOHKA).

dusnueckre 1 XUMUIECKHUE SIBJICHUSI.

Jlemoncmpayuonnsiit 3kcnepumenm Ne 2. «BpiieneHue v MoraoleHne Teria — NpUu3HaK XUMUYECKOU PeaKIum»

Jabopamopnutit onvtm Ne9. [Tpumeps! pU3NUeCKHUX SBICHHN: CTUOAHNE CTCKISTHHON TPYOKH, KUITSTYSHUE BOJIBI, TUTABJICHUE TTapaduHa.
Jabopamopnutii onvim NelO. [IpuMepbl XUMUYECKUX SIBIICHUN: TOpPEHUE APEBECUHBI, B3AUMOACHCTBIE MpamMopa C COJITHON KHUCITOTOM.
ATOMBI 1 MOJIEKYJTBI, HOHBI. BelecTBa MOJEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTpoeHus1. Kpucrammmueckue peneTk.
Jemoncmpayuonnsiii onvim Ne 3. «Temneparypa MIaBJIeHUS BEIIECTB C PA3HBIMH TUTIAMU KPUCTAJUIMYECKUX PEIIETOK

[IpocTeie U cnokHBIE BEMECTBA. XUMHUECKUAMN 3JIEMEHT. XUMHYECKUM 3HaK. [TpocThie BenecTBa: METalIbl U HEMETAJLIBI.
Jlabopamopnuwtii onvim Ne 11. 3nakoMcTBO ¢ 00pa3iiaMu MPOCTHIX BEIIECTB: METAIIJIOB U HeMeTalIoB. ONMucaHue CBOWCTB.
Jlabopamopnutii onvim Nel?2. VI3ydenue o0pa3ioB METAIOB M HEMETAJIIOB (CepHI, Jkejie3a, AIFOMHHMS, TpaduTa, MEIU U JIp. ).
Crno>xHbl€ BEILIECTBA UX COCTAB U CBOMCTBA.

Jlabopamopnutii onvim Ne 13. 3HakOMCTBO ¢ 00pa3aMH CIIOKHBIX BEIIECTB, MUHEPAIOB M TOPHBIX TTOpo . OnicaHne CBOHCTB.
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Jlemoncmpayuonnwtii 3kcnepumenm Ne 4. «Pa3znoxkeHue BOJIbl SIEKTPUUECKUM TOKOM

Jlabopamopubwtit oneim Neld, VcnipiTaHne TBEPAOCTH BEIIECTB ¢ MOMOIIIBIO Kojuiekuu «lllkama TBepaocTuy.

@DopMyIIbl CIOKHBIX BEleCcTB. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTAaB BEILIECTBA.

Jemoncmpayuonnuwtii 3xcnepumenm Ne 5. «Paznoxxenne ocHoBHOTO kapOonara menu (II) (manaxura)y»

dopMyIibl CIOXKHBIX BellecTB. KauecTBEHHBIN U KOJIMUECTBEHHBINA COCTaB BellecTBa. Ha3BaHus cloXHBIX BelIeCTB. PeakTHBbI. DTUKETKHU.

['pynnel XxpaHeHus: peakTUBOB. Y CJIOBUS XPAHEHUSI U UCIIOJIb30BAHMS.

3aKOH COXpaHEHHUsI MacChl BEIIECTB.

Jlemoncmpayuonnsiii 3kcnepumenm Ne 6. «3aKOH COXpaHEHUS MACChI BEILIECTB

XuMHYECKUE IPEeBpalleHUs. XUMUYECKUE PEaKIUU.

Jlabopamopnuiii onvim Nel5. IIpu3Haky NpoTeKaHUsS] XUMHUYECKHUX PEAKIIHii: HarpeBaHWe MEAHON TPOBOJIOKH; B3aUMOJICHCTBUE PACTBOPOB €IKOTO
HAaTpa U XJIOpUa MEU; B3aUMOICHCTBHE PACTBOPOB YKCYCHOW KHUCIIOTHI M THAPOKApOOHATA HATPUS.

XHWMHUYECKUE YPaBHEHMI. BhINOIHEHE TPEHUPOBOYHBIX YIIPAKHEHUN 110 COCTABIICHUIO YPABHEHUI XUMHUYECKUX PEAKIIMM

THUIbl XUMHAYECKUX PEaKLIHi

Jlabopamopnutii onvim Nel6. Turbl XuMU4eCcKUX peakiuii: paznoxkenue ruapokcuaa meau (1I); B3aumoneiicTBue xesne3a ¢ pacCTBOPOM XJIOPHIa MEAH
(I1), B3aumoperictBue okcuna meau (II) ¢ pacTBopom COJITHON KHCIIOTHI.

Tecmoswtit Konmpoab: «OCHOBBI SKCIIEPUMEHTAIBHON XUMUN».

Pazpen 2. [IpakTUKYM 110 M3y4YeHHIO I'a30B: KMCJI0pPoaa u Bogopoaa (7 4)

Kucnopon. Peakuuu, ucnonb3yeMble JUIsl IOTYYEHUs KUCIOpOa B JabopaTopuu

Jemoncmpayuonnsiii 3xkcnepumenm Ne 7. «llomyuenue u cobnpanue Kuciopoza B 1ab0paTopuu U 3aroIHEHUE UM ra30MeTpay»
XuMH4ecKue CBOMCTBA KUCIOpoaa. OKCHIBI.

Jlabopamopnuiii onetm Nel7. «I'openue cepsl U pocdopa Ha BO3LyXe U B KUCIOPOAE»

Jlabopamopnutii onvim Nel8. «I'opeHne >xenes3a, MM, MarHus Ha BO3AYXE U B KHUCIOPOIE»

Jlabopamopnuwtii onvim Nel9. PaccmoTtpenue o0pa3iioB okcuoB (yraepozaa (IV), Bogopona, pocdopa, menu, kambius, xene3a, KpeMHUS).
IToaroroeka x I'MA, BIIP

Bosnyx u ero cocras.

Jemoncmpayuonnstit 3kcnepumenm Ne 8. «OnpeieneHne cocTaBa BO3Iyxa»

Bogopon. [Tonyuenue Bogopoaa. Mepsl 6e30macHOCTH mpu padoTte ¢ BojgopoaoM. [IpoBepka Ha uncToTy. [ pemyunii ras.
Jemoncmpayuonnsiit 3xkcnepumenm Ne 9. «llomyuenue u cobupanue Boiopoaa B maboparopuun. OnbiT KaBenumray

XuMunueckue cBoiicTBa Bogopoaa. [Ilpumenenue.

Jemoncmpayuonnstit 3xkcnepumenm Ne 10. «ITomydenue Bogopoaa peakiueit amoMIHHS CO CMECBIO Cylb(haTa MEIH 1 XJIOPHIA HATPHSDY
Jemoncmpayuonnwtii 3kcnepumenm Ne 11. «3aHNMAaTEeTHHBIEC OTBITHI C BOJOPOAOM: J€Ta0Mast OaHKa, B3PBIBAIOIINECS MTY3bIPH, JIETAIOIINE MBLUTLHBIC
[IAPHKH.

Tecmoewtii kKonmponw: «IIpakTUKyM MO U3YyYEHHUIO Ta30B: KUCIOPOAa U BOJIOPOIAY.

Pa3nea 3. IIpakTHKYM 110 M3Y4€HHIO CBOICTB BOJAbI H PACTBOPOB (54)
Bona. Metonbl onpeaeneHns cocTaBa BOJbI - AHAJIU3 U CHHTES.
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Jabopamopnutii onvim Ne 20. «Onpenenenne BOAOMPOBOIHON U TUCTUILTUPOBAHHON BOIBDY

®u3znyuecKue 1 XNUMHYECKHE CBOMCTBA BOJBI.

Jlabopamopnuiii onetm Ne21. Oxpacka HHAMKATOPOB B HEHUTPaAIILHOM cpefe

Jlabopamopuuiii onvim Ne22. CpaBHeHHe TPOO BOJIbI: BOJOIPOBOIHOM, U3 TOPOJCKOTO U OTKPHITOrO BOJIOEMA.
Bona — pactBopureins. PacTBopsl.

Jlabopamopnuiii onvim Ne 23. «3yueHne 3aBUCUMOCTH paCTBOPUMOCTH BEIIIECTBA OT TEMIIEpaTyphD»
HacpImieHHbIe ¥ HEHACHIIIICHHBIE PACTBOPBI.

Jlabopamopubwtit onvim Ne 24, «Habnrooenue 3a pocmom Kpucmaniioe»

Tecmoswtit Konmponv: «IIpakTUKyM I10 U3YYEHUIO CBOWCTB BOJBI U PACTBOPOBY.

Temamuxa onvlimHo-IKCREPUMEHMATLHBIX U NRPOEKMHBIX PAOOmM ¢ UCROIb306aHUEM 000pyOosanus yenmpa « Touka pocmay:
1. DkcnepTH3a NPOAYKTOB MUTAHUS 10 YIAKOBKE.

2. OmnpeneneHye KauecTBa BOJIOIPOBOIHOM BOJIBI.

3. OnpeneneHue CBOMCTB BOJIONPOBOAHON U AUCTUIIIMPOBAHHON BO/IBI.

4. KucinotHocTs aTMOCHEPHBIX OCAIKOB.

5. [Tomyuenue KpUCTAIOTHAPaTa METHOTO KYyIopoca.

6.HabGumronenue 3a pocToM KpUCTaIOB.

7. I[TomyueHue nepechIleHHbIX PACTBOPOB.

8. Ompezenenne TeMIepaTypbl pa3ioKeHUs KPUCTAIIIOTHAPATA.

9. Onpenenenne KUCIOTHOCTH MOYBBI.

10. M3yuenue 1me109HOCTH PA3IMYHBIX COPTOB MbLJIa U MOIOLIUX CPEJICTB.

11. aaukatopHble CBOWCTBA Pa3IMYHBIX pACTEHUI U IBETOB (C omnpeaeneHueM pH pacTBopoB).

12. Omnpeenenne kauecTBa XJeOOMEKapHOM MYKH 1 XJie0a.

13. Onpenenenue KkadecTBa KMCIOMOJIOYHBIX MPOAYKTOB.

14. Omnpenenenve 3aBUCUMOCTH U3MEeHEHHs pH 11eTbHOTO 1 MacTepU30BaHHOTO MOJIOKA OT CPOKOB XPAHEHHUS.
15. Ouuctka BOJBI MEPETOHKOM.

16. OumcTka BOJBI OT 3arps3HEHUI.

17. TlpuroroBieHre MOYBEHHON BBITSKKU U onpeneneHue ee pH.

18. OmpeneneHue cTeneHu 3aCOIEHHOCTH MTOYBHI.

19. KonmdecTBeHHOE OMpeesieHe 3arpsI3HEHHOCTH BEIIECTBA.

20. Omnpenenenue maccel okcuaa meau (1), oonapyxkenue oxcuaa yriepona (IV) u Boasl, moxydaeMbIX MpH Pa3ioKeHUH OCHOBHOTO KapOoHATa MeIu

(Manmaxura).

21. HonyquHe, C06HpaHI/IC u I/I,Z[CHTI/I(I)I/IKaI_II/I}I ra3oB (BO,[[OpO)Ia, KHCJIOpOJda, YIJICKUCIIOrO ra3a, aMMI/IaKa), MOHTaXX COOTBCTCTBYIOIIIHUX HpI/I60p0B.
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3. KAJIEHIAPHO-TEMATUYECKOE IIJIAHUPOBAHHUE

Pa3BuTHE eCTECTBEHHO — HAYYHO! I'PAMOTHOCTH 110 MPeIMeTy XUMHUS C UCIO0JIb30BaHUEM 000py1oBaHus HeHTpa «Touka
pocTay IJs1 7X KJIaccoB (IMponeaeBTHKA XUMHH).

Ne Tema 3anATHA ILlnanupyemMsblie pe3yJibTaThl Kou-Bo Jara Hcrounn | Hcnoab3zoBanue
n/n Mpeamernsie YY ] JInunocrusie YY ]I MeranpeaMeTHbIe 1acos KH o6opysoBanus
yvi uHpopma | «Touka pocra»
MU
Pa3gen 1. OcHOBBI IKCIIePUMEHTAIbHOI XUMHU(22 1)

1. | Beoonwiii uncmpykmayc no Th Hatb IIOHATHE o | 1.MoTuBanus HayueHUs K. YYA. 1 Pacneuar | TexHuka
XuMmust — HayKa dKCIIepUMEHTaIbHAS. npeaMeTe XUMHU. | TIPEAMETY XUMUS 1.Pa3pemenue AHHBIH Oe3omacHoCTH B
TP CdopmupoBats 2.Pa3BuBaTh 4yBCTBO KOH(JIMKTa Mmarepua | KaOMHeTe XUMUHU
Jemoncmpayuonunslii IKcnepumenm NepBOHAYAJIbHBIE TOpJOCTH 32 POCCUICKYI0  2.YTpaBieHUe 1. neHTpa «Touka
Ne 1. NIPEACTABICHUS: XUMUYECKYIO HayKy [IOBEICHUEM NIapTHEpa Pocray.
O3Hnakomienue c  Jabopamophbim | a) O BEIIeCTBE, a Takxke o | 3.HpaBcTBeHHO- ILYVY. 3HAKOMCTBO C
obopyoosanuem; npuémsl 0€30RACHOI | IPOCTBIX U CIOXKHBIX | 9TUYECKOE OIICHUBAHUE 1.®dopmupoBanue 000pyIOBaHUEM.
pabomut ¢ HuM. BEIIECTBAX; MIO3HABATEJILHON IIETTH

0) Hauath (HOPMHUPOBATH e  CuMmBOJIBI
YMEHHUE XapaKTepHU30BaTh XUMUYECKUX
BELLECTBA, UCIIONb3Ys IS 3JIEMEHTOB
9TOr0 WX (u3mueckue e  XuMHUYECKHE
CBOWCTBA. bopmybl

2. | Ipakmuueckasn paooma Ne 1 VYMeHnue noiab30BaThCst TepmunbI 1 JaTauk
«Ilpasuna mexnuku 6e3onacnocmu npu | HarpeBaTeIbHBIMU Ananus u TeMIIepaTypbl
pabome ¢ nabopamopHvIm npubopaMu CUHTE3 (TepMOTIapHBIii),
obopyoosanuem. H3zyuenue cmpoenus P.YY].
naamenuy 1.Llenenonaranue 1 CIHPTOBKA

IUTAHUPOBAHME.

3. | Metoabl MO3HAHUS B XUMHH. DKCIIEPHU- Hcnonws3oBanue ais 1.MoTuBaIus Hay4eHus K. YV . 1 Pacneuar | [aTumk
MEHTaJIbHbIE OCHOBBI XUMHH MIO3HAHUS OKPY/KAIOLIETO | MPEIMETy XHUMHUS 1.Pa3pemenue AHHBIH TeMIepaTypsl
JlabopaTopHblii onbIT Nel. MHpa pa3IudHbIX 2.Pa3BuBaTh 4yBCTBO KOH(pIUKTa Matepua | (TepMOMapHbIi),
Paccmo"[pe]—[ne BeIEeCTB C Pa3IMYHBIMHU METOA0B (Ha6J‘IIO,I[eHI/Ie, TOpAOCTH 3a pOCCHﬁCKy}O Z.YHpaBHGHI/Ie JI. CIIUPTOBKaA
(u3HUeCKHMH cBolicTBaMU HU3MEpPEHUE, ONBIT, XUMHUYECKYIO HayKy [OBEICHUEM NIapTHEpa

(Menb, keae30, LHUHK, cepa, Boja, | SKCICPUMEHT, 3.HpaBcTBEeHHO- ILYV.
XJIOPH/] HATPHS) MO/JICITUPOBaHME U JIp.) 3THYECKOE OI[CHUBAaHUE 1.®opmupoBanue
Jabopamopnuiit onvim Ne 2 «/lo kakoiu Cdopmuposatsb TI03HABATEILHON LEIIH
memnepamypsl MOJCHO Hazpembv euje- | ICPBOHATATLHBIC *  Anammsu
cmeo?» MIPEACTABICHHUS: O CUHTE3
MeToAaX HaOII0IEHNE U P.YVI.
SKCIIEPUMEHT 1.Ilenenonaranue u

4. | MeTozbl MO3HAHMS B XMMHHU. TTAHAPOBAHHC. 1 Jlatumk
OKCIIepUMEHTAIIbHBIE OCHOBBI XUMUU TEMIIEPATYPEI
JlaGoparopHblii onbiT_Ne3. [UTATHHOBBIH,
H3yuyeHnue cBOMCTB BelleCTB: TepMOMeTD,

HarpeBaHue BOJbl, HArPEBAHUE OKCHAA
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kpemuus (1V).

Jlabopamopnuwiit onvim Ne 4.
«H3mepenue memnepamypuol Kunenus
600bl C NOMOULbIO OAMYUKA
memnepamypul u mepmomempa

MeTo/bl TO3HAHUS B XUMHHU.
OKcnepuMeHTaNIbHBIE OCHOBBI XUMHHU
Jabopamopnuiii onvim Ne 5.
«Onpedenenue memnepamyput
nAaenenus U KpUCmAaiiu3ayuu
Memaniay

QJICKTPUYCCKas
IJINTKa

Jatunk
TEMIIEPATYPHI
(TepMomapHBIii)

IlepBoHauanpHble XuMu4eckue MOHATHUS. | [lo3HaKOMUTH yu-cs ¢ 1.®opmupoBanue K.YYI. Pacneuar PeakrtuBbl
Yuctele BELIECTBA u cMecH. | 1TabopaTOPHBIM HHTEpEca K HOBOMY 1. [TmanmpoBanne AQHHBIN XUMHUYECKOE
Jlabopamopnutii onvim_Ne 6. o0opyIoBaHUEM, MpeaMETY. MPaKTUIECKOI paboTHI Marepua obopynoBaHue
Hccneoosanue ¢uszuueckux u | mpuemMamu oOpaIIeHus C 10 MPEAMETY I
XUMUYECKUX  CBOIICHE  NPUPOOHBIX | HUM. 2.YupasieHue
eeujecme (U36eCMHAKOB). PaccmoTtperts npaBuiia MOBEICHUEM
TEXHUKHU 0€30T1aCHOCTH B napTHepa.
KaOMHETEe XUMHH ILYVY.
1.®opmupoBanue
[03HABATEIbHOM LIEN
e  TepMuHsl
e Anamms u
CUHTE3
P.YY].
1.Ilemenonaranre u
[JIAHUPOBAHUE.
YucTtsie BemecTBa U cMecu. CrocoObt Hcnonw3oBanue ais ®opmupoBanue uarepeca K.YV Pacneuar | PeakTuBbl u
paseseHns CMeCel: IEHCTBUE MATHUTOM, | TIO3HAHHUS OKPY/KAalOLIEro | K HOBOMY IIPEIMETY dopMmupoBanue aAHHBIN XUMHUYECKOE
OTCTaWBaHUE, @HHBTpOBaHI/Ie, MUpa pa3INIHbIX YMEHUA pa60TaTB B Mmarepua 060py}103aHHe
MeTOJI0B (HaOIItoIeHuE, napax, OTBe€4arh Ha I

BBIMAPUBAHUE, KPUCTATUTH3AIHS,
JUCTUIIALINA.

Jlabopamopnuiit onvim Ne 7. Pazoenenue
CcMecU Heele3HbIX ORUIOK U Cepbl ¢
HOMOWIbIO MAZHUMA.

Jladopamopnutii onvim_Ne8.
Ilpuzomoenenue u pazdenenue cmecu
Jicenesa u cepul, pasoenenue cmecu
Hepmu u 600wl (pacmumenvhozo macia
u 600bl).

HU3MEpEeHHUe, OIbIT,
IKCIIEPUMEHT,
MOJICTTUPOBAHUE U JIP.)

BOIIPOCHI YUUTENS,
YMEHUE UCII0NIb30BAaTh
XUMHUYECKUH S3BIK
ILYVYA.
DopMupoBaHue
yMeHHUs HaOIr01aTh,
JlenaTh BHIBOJBI IPU
MIPOBEJICHUH OIBITOB,
yMeHHs paboTath C
KHUTOM

P.YVI.
1.Ilenenonaranue u
IJIAHUPOBAHUE.
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8. | IIpakmuueckasn paboma Ne 2. Hcnons3oBanue ®opmuposanue uarepeca K.YV Pacneuar | PeaktuBbl u
Ognaoenue nagvlkamu pazoeneHus MIPAKTHIECCKUX U K HOBOMY TIpeMETY ®dopmupoBaHUe AHHBII XAMHYECKOe
0OHOPOOHBIX U HEOOHOPOOHBIX CMecell: 1abopaTopHBIX padoT, yMeHusT paboTath B marepua | obopymoBaHue
omcmaueanue, punvmposanue, HECJIOKHBIX napax. I
evinapuganue, KpUCMaIIU3auus, SKCHEPUMEHTOB IS ILYYA.
oucmunnayus (nepecoHka). JI0Ka3aTeNnbCcTBa dopMupoBaHue

BBIIBUTa€MBIX YMEHHS  HaOIIOAaTh,
TIPEIIIOI0KEHHI; JIeNIaTh BBIBOJBI IIPH
OTIMCaHHE PE3yIbTaTOB MIPOBEICHUH OTIBITOB.
9THX padoT P.YVYI.
YMmeHue
XapaKTepu30BaTh
CYILIHOCTb HOHSITUH
YUCTHIE BEIIECTBA W
CMECH ¥  CHOCOOBI
paszeneHus cMeceit

9. | dusnueckue U XUMUYECKUE SIBIICHUSL. ITo3HakoMuThCS C 1.MotuBanus Hay4eHus K.YY. Pacneuar | PeaktuBbl u
Jemoncmpayuonnsiii Ikcnepumenm Ne Ba)XXKHEHIINMU XUM. peaMeTy XUMHUS 1. Pazpemenue aHHBIN XUMHUYECKOE
2. «Boidenenue u noziouwjeHue menia — | TOHATHAMU: 2.Pa3BuBaTh 9yBCTBO KOH(IHKTA Matepua | obopyzmoBaHme,/la
HPU3HAK XUMUYECKOIU PeaKyuu ¢usndeckue nu TOPJIOCTH 32 pOCCHICKYI0  2.VTpaBlicHHE T TYHK TeMIepa-
Jladopamopnutii onvtm Ne9. XIMHUYCCKHE SBICHUS, XUMHYECKYIO HAYKy MIOBEJICHIEM TYpHI
IIpumepul puzuueckux aenenuii: XUMHUYECKas peaKuus; 3.HpaBcTBeHHO- napTHepa. IJITATUHOBBII
ceubanue cmeKIAHHOlI mpyoKu, YMEHUE OTINYaTh 3TUYECKOE OLICHUBAHUE ILYVY.

Kunauenue 600vl, niaeneHue napauua. | XUMUUECKUE PEaKIU OT 1.®opmupoBanue
Jlabopamopnuiii onvim_Nel0 (U3NIECKUX SABICHHUN [03HABATEIbHOM LIEN
IIpumepsvl xumuueckux sA61eHUI: o  Xumudeckue
20peHue opegecunbl, 83aumooeiicmeue (bopMyIbr
Mpamopa ¢ CoNAHOU KUCTIOMOU. e  Tepmunsl
P.YYA.
1.Ilenenonaranue u
TUTAHUPOBAHHE.

10. | AToMBl W MOJIEKYNBI, MOHBIL. BemectBa | YMeHne 1.MoTuBanus Hay4eHus K.YYA. Pacneuar | Hatuuk Temnepa-
MOJICKYJSIPHOTO W HEMOJEKYJISIPHOTO | XapaKTepH30BaTh MpeaMeTy XUMHUSL. 1.Pa3pemenue aHHBIN TYpBI TIATUHO-
ctpoenus. Kpucranmuueckue penerk. KpPUCTAIUINYECKUE 2.Pa3BuBaTh 4yBCTBO KOH(MIUKTa Marepua | BbIH, IaTYUK TEM-
Jemoncmpayuonnstii onvtm Ne 3. peLIeTKH. TOPAOCTH 32 2.YupaBneHue I epaTypeITePMO-
«Te,/nnepamypa naaejleHus eeuiecme ¢ poccnﬁCKyfo.ngqucxy IIOBCACHUEM HapHBIﬁ
PA3HLIMU MUNAMU KPUCMAIIUYECKUX F0 HAayKy HapTHCpa.
pewémox» 3.HpascTBeHHO- IL.YVYA.

OTUYCCKOC OLICHUBAHUC.

1.®opmupoBanue
MMO3HABATEIbHOMN IICIIH.
CHUMBOJIBI
XUMHYECKUX
JJIEMEHTOB.
XHAMUYECKHE
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dhopMyITBl

TepMuHsI.

P.YVII.
1.CaMoCTOATEABLHO
aJIeKBaTHO OLICHMBATh
MPaBUIBHOCTh
BBINIOJIHEHUS IEHCTBHS
1 BHOCHUTD
HEOOXOANMBIE
KOPPECKTHBEI B
HCIIOIHEHUE KaK 110
XOJIy €r0 peaju3aluy,
TaK U B KOHIIE

JICHCTBUSL.

11. | IlpocTele W  CHOXHBIE  BEIISCTBA. | YMCEHHE 1.MoTuBanus Hay4eHus K.YV Pacneuar | PeakTtuBbl
XUMUYECKUH  AMeMEHT. XUMHUYECKHH | XapaKTepHu30BaTh MPEAMETY XUMHSI 1.AprymeHTHpOBaThH aHHBIN XUMUYECKOE
3Hak. lIpocTele BemiecTBa: MeTaulbl M | BakHeHIIne xumudyeckue | 2.Pa3BuBaTh 4yBCTBO CBOIO MO3UIMIO U Mmarepua | oOopymoBaHUE
HEeMEeTaJlJIbl. MTOHATHUS : XUMHUUECKUI TOPJIOCTH 32 POCCUICKYI0  KOOPIMHUPOBATH €€ C I
Jlabopamopnutii onvim Nell. JJIEMEHT, KacCu(UKaUsl | XUMHYECKYIO HAYKY NO3ULUSMU IIAPTHEPOB
3naxomcmeo c obpasuamu npocmeix | BEWIECTB (HA IPOCTEHIE U 3.HpaBcTBeHHO- B COTPYAHHUYECTBE MPHU
sewjecme: Memannioe u Hememannos. | CIOKHEIC BEIICCTBA). STHYECKOE OLICHUBAHHE BEIpabOTKe 00mIero
Onucanue ceoiicme. PpCLICHNA Bu

COBMECTHOM
JlaGopaTopHbiii onbIT Nel2. ACATEIEHOCTH.
H3y4yenune 00pa3snoB MeTaNJI0B H ILYY .
HEMETAJLIOB (Cephbl, KeJie3a, 1.Ymenue
ATIOMMHUS, TPauTa, MeAH U AP.). OpHCHTUPOBATBLCA Ha
pasHooOpasue
CIoCcO0OB pelIeHUs
3ama4
2.YcraHaBiIMBaTh
MIPUIHHHO-
CJICJICTBEHHBIC CBS3U.
P.YVI.
1.Ilenenonaranue u
IUTAHUPOBAHHUE.

12. | Cno)kHbIE BELIECTBA UX COCTAB U YMeHue 1.MoTuBaIus Hay4eHus K.YY/]. Pacnieuar | PeakTuBbl 1
CBOJCTBa. XapaKTepU30BaTh MPeIMETy XIUMUS 1. Pazpemenue AHHBII XHUMHUYECKOe
Jlabopamopnuiii onvtm Ne 13. BaxkHelIue xumuueckue | 2.HpaBcTBeHHO- KOH(IIMKTa Marepua | obopyaoBaHHE
3naxomcmeo ¢ o6pazuamu coNiCHLIX TTOHATHS: JTHYECKOE OLICHHBAHUE. 2.YupasieHue T [pubop mis
eeugecme, MUHEPAI06 U 20PHBIX nopoa_ XAMUYIECKUN OJICMCHT, TMMOBEACHUEM ITapTHEPA OIIBITOB C
Onucanue ceoiicme. TPOCTOE U CII0KHOE ILYVYA. IIEKTPUYECKUM
Jemoncmpayuonnslii yxkcnepumenm Ne | BEHICCTBO. 1 -q}OPMHpOBaHEIe TOKOM
4, «Paznoscenue 600wt Inekmpuyeckum | 3 MEHUE [103HaBaTE/IbHOU Lie/Iu:

MOKOM» XapaKTepU30BaTh CHUMBOJIBI

JladopaTopHblii onbIT Neld.

OCHOBHBIC 3aKOHBbI

XUMHYCCKUX
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HcnbiTanne TBEpAOCTH BELIECTB € XMMHH: 3aKOH JIIEMEHTOB,
nomMoubI0 KoJutekuuu «Illkana MTOCTOSIHCTBA COCTaBa XUMHYECKHE
TBEPAOCTHY. BEIIECTB. (bopmyEr,
TE€PMHUHBL.
P.YV .
1.Ilenenonaranue u
IUIAHUPOBAHHE
13. | ®opmyst CJIOKHBIX BELIECTB. | YMEHUE 1.MoTuBanus Hay4eHus K.YV Pacneuar | PeakTuBbl u
KauecTBeHHBII M KOJIMYECTBEHHBIH | XapaKTepU30BaTh MIpeaIMETy XUMUS 1.Pa3pemenue AQHHBIN XUMHUYECKOE
COCTaB BEIIECTBA. TTOHATHS 00 2.HpaBcTBeHHO- KOH(MIUKTA marepua | o0opymoBaHueE,
Jemoncmpayuonnutii sIxcnepumenm Ne OTHOCHUTEJIbHOM aTOMHOU | 3THUYECKOE OLIEHUBAHUE. 2.YmupaBieHue IL JJIEKTPOHHBIE
5. «Pa3znoycenue 0CHOBHO20 u MOJ‘IeKleHpHOfI Maccax. MOBEACHUEM MapTHEPA BECHI
kap6onama meou (11) (manaxuma)» VYMeHne paccYMThIBATH ILYY].
OTHOCHTEIIEHYIO 1.®opmupoBanue
MOJIEKYJISIPHYIO Maccy. MO3HABATENLHON IETTN
e  CumBoBI
XUMUYECKHUX
3JIEMEHTOB
e  Xumu4ecKue
(bopmynbr
P.YVA.
1.Ilemenonaranme u
IUTAHUPOBaHHE
14. | ®opmyisl CJIOKHBIX BEILIECTB. | YMEHUE BbIUUCIIATD: 1.MotuBanusa Hay4eHus K.YY. Pacneuar
KagecTBeHHBII M KOJMYECTBEHHBIH | MacCOBYIO JOJIO MpeaMETY XUMHUS 1.Pa3pemenue AHHBIN
COCTaB BEIECTBA. XMMHYECKOTO 2JIEMEHTA 2.HpascTBeHHO- KOH(IIHKTa MaTepua
110 opMyJie COeAMHEHUSI | 3THYECKOE OLICHUBAHHE 2.YnupaBneHue 1.
Omnpenenenne MOBEJCHUEM MTapTHEPA
aZIeKBaTHBIX CIIOCOOOB ILYVY].
pereHus yueOHoi 1.®opmupoBanue
3aJ1a4d Ha OCHOBE MIO3HABATEJILHON IIETTH
3aJJaHHBIX AJITOPUTMOB e CuMBOBI
XUMHYECKHX
JJIEMEHTOB
e  Xumuueckue
(bopMynsI
e  TepMuHsl
P.YVA.
1.Ilenenonaranue u
IUIAHUPOBAHHE
15. | ®opmynsl ciioxkHBIX BemiecTB. Ha3Banust | YMeHue onpenessiTh 1.MotuBanus Hay4eHus K.YY/. Pacneuat | PeakTuBbl 1
CIIO’KHBIX BEUIECTB. PeakTHBBI. DTUKETKH. | BAJICHTHOCTh M 3HAYEHHUE | MPEAMETY XUMUS 1.Pa3pemenne AHHBIHI XAMHYECKOe
BaJICHTHOCTH HEKOTOPHIX | 2.Pa3BuBaTh 4yBCTBO KOH(IUKTa MaTtepua | obopyroBaHHE
XUMHWYECKHX 3JIEMEHTOB; | TOPJOCTH 32 POCCHIICKyI0  2.YTpaBieHue I
Ha3bIBaTh OMHAPHEIE XUMHYECKYIO HAYKy HOBEJCHUEM
COEIMHEHHSL. 3.HpascTBeHHO- napTHepa.
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OTUYCCKOC OLICHUBAHUC

ILYVY/.

‘YMeHnue onpenensith
aJIeKBaTHBIE CITOCOOBI
peuieHust yueOHOM
3a7a4M Ha OCHOBE
3aJaHHBIX
AITOPUTMOB.

P.YVI.
1.Ilenenonaranue u
TUTAHUPOBAHHE

16.

I'pynnel xpaHeHUs peakTHUBOB. YCIOBHUS
XpaHEHUs U UCIOJIb30BAHUS.

YMeHue cocTaBIsaTh
(hopMybI OUHAPHBIX
COEIUHEHUH 110
HM3BECTHOM BAJICHTHOCTH
DJIEMEHTOB.

YMeHue BhICTpanBaTh
COOCTBEHHOE LIEIOCTHOE
MHPOBO33PEHHUE:
0CO3HaBaTh MOTPEOHOCTH
Y TOTOBHOCTBK
caMo00pa30BaHUIO.

K.YY/I.

YMmeHue
CaMOCTOSTEIIHHO
OpTaHU30BBIBATH
yaeOHoe
B3aUMO/ICHCTBHUE B
rpymre.

IIRADIR

YMmeHue
peoOpa30BHIBATH
HHPOPMALIUIO u3
OJTHOTO BUZA B
JIPYrou.

P.YYA.

YMeHue  cocTaBiATh
IUIaH pemeHns
poOIEMEL.

PeakTuBbl 1
XUMHYECKOE
00opyI0oBaHUE

17.

3aK0H COXpaHEHU MacCCHI BEIIECTB.
[emoncmpauuonuslit Ikcnepumenm Ne
6.«3axon coxpanenus maccol eewiecme

YMmenune
XapaKTepU30BaTh
OCHOBHBIE 3aKOHBI
XAMHH:

COXpaHCHHUS MacChI
BEIIECTB;

MOHUMATB €T0 CYITHOCTh
U 3HaYEHNE

Pa3BuBath 4yBCTBO
TOPJIOCTH 33 POCCUICKYIO
XUMHUYECKYIO HAYKY

K.YVY]I.

YMeHue
CaMOCTOSTENILHO
OpraHU30BbIBATh
yaeOHOe
B3aUMO/ICHCTBHUE B
rpymre.

LYV

YMeHue
peoOpa3oBLIBAThH
nHdopmanuio u3
OJTHOTO BUIA B
JIPYTOH.

P.YV].

‘YMeHue cocTaBisaTh
TUIAH PELICHUs
pOOIEMEL.

Pacnegar
aHHBIN
MaTtepua
I

Becsbl anexktpon-
HBIE

18.

XuMuueckue IpeBpalicHusl. XuMHu4uecKue
peaKkuunu.

YMmenune
XapaKTepu30BaTh

YMmenue chopMupoBaTh y
yuanmxcs yueoHo-

K.YVI.
1. YMmenue

Pacneuar
AHHBINA

PeakTuBEI B
XHMHYECKOE
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JlabopaTopHblii onbIT Nelb5.

IIpu3Haku NpPOTEeKAHUS XUMHYECKHX
peaxkumii: HArpeBaHue MeHO
NMPOBOJIOKH; B3aUMOJelCTBHE PaCTBO-
POB €IKOro HATpa M XJIOPUAA MeIH;
B3aUMO/IeliCTBHE PACTBOPOB YKCYCHOM
KHCJIOTHI M THAPOKAPOOHATA HATPHS.

OCHOBHBIE TTOJIOKCHHUS
ATOMHO-MOJIEKYIIIPHOTO
yUYeHUsI, IOHUMATh €T
3HauYEHUE

[MO3HABATENbHBIN HHTEPEC

K HOBOMY y4eOHOMY
MaTepHany U criocodam

pelIeHUs] HOBOW YacTHOM

3aJauu

(dbopMyIHpoBaTh
CcOOCTBEHHOE MHEHHE
1 TIO3HUIINIO;
2.YMeHue yuuThIBaTh
pa3HbIC MHECHUS U
HUHTEPECHI U
000CHOBBIBAThH
COOCTBEHHYIO
MMO3HUIIHIO.

ILYVY/.

1. YMmenue
KCIIOIb30BAaTh
3HAKOBO-
CHMBOJINYECKIE
CpencTBa, B TOM YHCIIe
MOJIEIH K CXEMBI IS
pelleHus 3a/1a4;
P.YVI.

1.Ymenue
CaMOCTOSITEIBHO
aJIEKBaTHO OIIEHUBATH
MPaBUIBHOCTh
BBIMTOTHEHUS JEHCTBHS
1 BHOCHTD
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK II0
XOJIy €ro peaju3aiuy,
TaK ¥ B KOHIIE
ICHCTBHS.

Marepua
I

obopynoBaHue

19.

20

XHUMHUYECKUE YPABHEHUS.
BrInonaHeHne TpeHHPOBOYHBIX
yIpa)KHEHUH N0 COCTABICHHUIO
YpaBHEHHI XUMHUYECKUX PEaKLIUH

YMEHHE COCTABIIATh
YpaBHEHHS XUM.
peakuui.

1. Ymenune
OPHCHTHPOBAThCS Ha
NOHUMAaHHe NPUYUH
ycrexa B yaeOHOM
JIeSITeIbHOCTH

K.YY/].

1. Ymenue:

* CTPOUTD MOHSATHEIE
U TapTHEpa
BBICKA3LIBAHMS,
YYUTHIBAIOIINE, YTO
nmapTHep 3HAeT
BHJIMT, a YTO HET;

* 3a]1aBaTh BOIIPOCHI;
* KOHTPOJUPOBATH
JIEWCTBUS TIapTHEPA.
ILYVY/.

YwMmenue:

* OCYILIECTBIIATH
aHaJIN3 00BEKTOB C
BBIJIEJIEHUEM

Pacneuar
aHHBIA
MaTepua
IL.
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CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILLECTBIISTD
CHHTE3 KaK
COCTaBJICHHE 1IEJIOTO
W3 YacTeH.

P.YVI.

YMenus:
1.0cymiecTBasTh
HUTOTOBBLIN U
MOIIArOBBIN KOHTPOJIb
IO Pe3yNbTaTy;

2. AIeKBaTHO
BOCIIPHHHUMATH OIICHKY
YUYUTEIS;

3. Paznuuath criocob u
pe3yJbpTaT AeHCTBUS

21. | Tumbsl XMMHYECKUX peakuuit yMEHHE onpenenats | 1. YmeHnue K.YY. Pacneuar | PeaktuBbl u
Jlabopamopnuiii onvim_Nel6. peareHTsl W IPOXYKTHI | OPHEHTHPOBATHCS Ha YmeHue aHHBIN XHMHYECKOE
Tunuoi XUMUYECKUX Peaxyuil: | peakiyy; MOHMMaHHE TIPUIHH CaMOCTOSATEIHHO MaTtepua | obopyaoBaHHE
paznodicenue zuopoxkcuoa meou (11); | paccraBasaTe ycrnexa B yueOHOH OpraHU30BBIBATH I
e3aumodeiicmeaue xnceneza ¢ pacmeopom | kodpduireHTs B JIeSITeTIBHOCTH yaebHOe
xaopuoa meou (1), e3aumooeiicmeue | ypaBHEHUSIX peaKuil Ha B3aMMO/ICIICTBHE B
okcuoa meou (11) ¢ pacmeopom conanoii | ocHOBE 3aKOHA rpymIe.

Kuciomel. COXpaHEHHUSI MacChl ILYVY .

BEIECTB VYMeHue
peoOpa3oBEIBAThH
nHPOPMALIUIO u3
OJTHOTO BUA B
JIpYrou.

P.YVYI.

YMeHHe COCTaBIIATh
TUIAH PELIeHUs
poOIEeMBI.

22. | TecToBblii KOHTPOJIb. «OCHOBBI YMeHue oBiaJcHus ‘YMeHue OLeHUTh CBOU K.YY/.
IKCNEPUMEHTATbHOM XUMMI. HaBBIKAaMHU KOHTPOJIS U y4eOHbIe JOCTIKEHUS Ymenne

OLIEHKU CBOEH CaMOCTOSITENILHO

JESTeIbHOCTH, YMEHHE OpPraHU30BBIBATh

MIPEJBUAETh BO3MOXKHBIE yueOHoe JieficTBHE.

TOCIICICTBUS CBOUX ILYVYA.

JeNCTBUI YMeHnue
peoOpa3oBhIBAThH
nHdopmanuio u3
OJTHOTO BU/IA B
JIPYTOi.
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P.YVI.
YMeHne cocTaBiIsITh
TUTaH PEIIeHUs

pOOIEMBI

Pazgen 2. [IpakTHKYM 10 H3y4YEeHHIO ra30B: KHCJI0poaa U Bogopoaa (7 1)

23. | Kucnopoa. Peakiuu, ncrnonszyemsle st | YMeHue Ymenue chopmupoBatey K. YVY/IL. Pacneuar | PeakTtuBbl U
MOJIyYEeHHUS KHCIIOpOoJia B JIAOOpaTOpUH XapaKTepu30BaTh yuaruxcs yuyeoHo- 1. Ymenue AHHBIN XMMHUYECKOE
Hemoncmpayuonnsiii Ikcnepumenm JNe | KHCIOPOJ KaKk MO3HABATENBHBIN HHTEpEC  (OPMYIHPOBATh MaTtepua | 00OpYyZOBaHUE
7. «llonyuenue u cooupanue Kuciopoda | XAMUIECKUMA dIEMEHT U K HOBOMY y4eOHOMY COOCTBEHHOE MHEHHE 1.
rd ﬂaﬁopamopuu IIPOCTOEC BEIIECTBO, MaTepuaily u crocobam " IMO3UIIHIO,

U 3anoNHeHUe UM 2A30MemPay pacro3HaBaTh OIBITHBIM pelieHus HOBOI yacTHOM 2. YMeHHUe yuuThIBaTh
IIyTEM KHCIIOPOJ 3a1a4u pa3HbIC MHEHUS U
CoOnroneHne HopM UHTEPECHI U
MIOBEJICHHS B 000CHOBBIBAThH
OKpY’Kalollel cpene, COOCTBEHHYIO
IIPAaBHI 310POBOrO MO3HLIHIO.
o0pasa KHu3HU ILYVYI.

1. Ymenue
HCIO0JIb30BaTh
3HAaKOBO-
CUMBOJHYECKHE
CpeICTBa, B TOM YHCIE
MOJEIHU U CXEMBI IS
pelieHus 3a1ay;
P.YV .

1.Ymenue
CaMOCTOSITENILHO
aJIeKBaTHO OLICHUBATh
[IPaBUWIBHOCTh
BBIIIOJIHEHUSI ICHCTBUS
U BHOCHUTb
HEOOXOAUMBIE
KOPPEKTHUBHI B
UCTIOJIHEHHUE KaK I10
XOJly €ro peaau3aluy,
TaK U B KOHIIE

24. | XuMuuecKre CBOHCTBa KHCIOPO/a. YMmeHne 00bICHUTD Pa3BuBath uyBCTBO K.YYI. Pacneuar | PeakTtuBbl u

25 | Oxcupsl. CYILHOCTb KpyrOBOpPOTa TOPAOCTHU 32 POCCUICKYI0O ~ YMEHUe aHHBII XMMHUYECKOE
Jlabopamopnuiii oneim Nel7. KHCJIOPOJA B IIPUPOJE, XUMUYECKYIO HAyKy CaMOCTOSTEIBHO Marepua | obopyaoBaHHE
«l opeHnue cepwl u ¢oc¢opa Ha eo30yxe MNPUMEHCHUEC KUCTIOPOAa, (DOpMI/IPOBaHI/Ie HHTEpECa OpraHn30BbIBATH J1.
ue Kucﬂgpgo‘g» YMETH COCTaBJIATH K IpEAMETY yqe6Hoe
Jlabopamopnutii onvim Nel8. YPaBHEHUS XUMHUYECKUX B3aUMOJEICTBUE B
«l'openue scenesa, medu, maznus na peaximi, rpymnie.
6030yxe u 6 KUC10pode» XapaKkTCPU3YIOTIHX LYV

XUMHYECKHE CBOWCTBA VYmenune
KHUCJIOPOA, peoOpa3oBbIBATH
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Jlabopamopnutii onvim_Nel9.
Paccmompenue odpasznoe okcuoos
(yznepooa (1V), eooopooa, ghocehopa,
Meou, Kanbyus, xHeejie3a, KpemMHus).

Hcnonb3oBanue
MIPAKTHIECCKUX U
1abopaTopHBIX padoT,
HECIIOKHBIX
9KCICPUMEHTOB JJIs
JI0Ka3aTebCTBA
BBIIBUTa€MBIX
MIPEATIONO0KEHUI;
OTIMCaHHE PE3yIbTaTOB
9THX padoT

“HPOPMAIIHIO u3

OJTHOTO BUZA B
ApYroii.
®dopmupoBaHUe

YMEHUsA HaGJ’IIOZ(aTL,
AcJiaTb BBIBOABI IIpH
TIIPOBEACHNH OIIBITOB.

P.YVI.

YMeHue  cocTaBisATh
I1aH penieHus
poGeMbl

YMeHue pacno3HaBaTh
OTIBITHBIM yTeM

KHCIIOPOJ, OIHMCHIBATH
XUMHUUYCCKHUC peaKI_[I/II/I,
HaOJIIoJaeMble B XOJIE

IKCIEPUMEHTA.
26. | Bo3ayx u ero cocTas. YMmenue Ymenue ouenuBath cBoro K.YV, Pacnieuat | IIpubop mns
Jlemoncmpayuonnsiii 3xcnepumenm Ne | XapaKTepH30BaThb COCTAaB | IEATEIBHOCTD H 1. Ymenue: aHHBIN OTIpeICTICHUS
8. «Onpedenenue cocmasa 6030yxa» BO3/yXa MOCTYIKH APYTUX JIOJCH  * CTPOUTDH HOHITHBIC MaTepHa | cocraBa BO3IyXa
[IpuBeneHue npuMepos, C TOYKH 3pEHUS UL TapTHepa 1.

mo100p apryMeHTOB,
(bopmynrpoBaHue
BBIBOJIOB.

COXpaHEeHHUS
OKpY>Karouiei cpebl

BBICKA3bIBAHUS,
YUHUTHIBAIOIIHNE, YTO
mapTHep 3HaeT U
BHJIMT, a YTO HET;

* 3a[1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeWCTBUS TIapTHEPA.
ILYVY/.

YwMmenue:

* OCYIIECTBIISATh
aHaJIM3 00BEKTOB C
BBIJIEJICHHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLLECTBIISITD
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
W3 YacTeH.

P.YVI.

VYMmenus:
1.0cyuiecTBasATh
HWTOTOBBEIN U
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MOIIaroBbIi KOHTPOJIb
IO PE3yNbTaTy;

2. AnekBaTHO
BOCIIPHHHUMATbH OIICHKY
YUUTEIS;

3. Paznuuath criocob u
pe3ysbTaT AEHCTBUS

27. | Bomopon. [lomydyenne Bogopona. Mepsl Ymenne YMmenne chopMHpPOBATH K.YY/. Pacnieuat | PeakTuBEHI H
0e30macHOCTH TIpH paboTe ¢ BOJOPOIOM. | XapaKTepPH30BaTh YCTOIYNBBINA yueOHO- YMeHnue AQHHBIN XUMHUYECKOE
IIposepka Ha uucroty. [ pemyunii ras. BOJIOPO/JI KaK [MO3HABATEIHHBIM MHTEPEC  CaMOCTOSITEIHHO MaTtepua | 0OOpyHZOBaHUE
Jlemoncmpayuonnstii 3xkcnepumenm Ne | XUMHYECKUH DJIEMEHT U K HOBBIM OOIIHM OpraHU30BBIBATH I
9. «lonyuenue u cobupanue 6000poda ¢ | MPOCTOE BEUIECTBO, crioco0am pelieHus 3a1a4 ~ yueOHoe
naéopamopuu. Onvim Kagenouwa» pacno3HaBaTh OMBITHBIM B3aUMO/IEIICTBHE B

ITyTEeM BOJOPOI TpyIIIIe.
IL.YVYA.
YMenue
mpeoOpa3oBLIBATh
nndopmanuio u3
OJTHOTO BUJA B
JPYTOM.
P.YVI.
‘YMeHne coCTaBIsATh
IUTaH peIIeHus
POOIIEMBI.

28. | Xumuueckue CBOMCTBa BOJIOPOJA. | YMEHHE COCTaBIIATH Pa3Butue BHyTpeHHEH K.YYA. Pacneuar | PeakTuBbl u
IIpumenenue. YpaBHEHMSI peakLuid, MO3ULMH ILIKOJIbHUKA HA 1. YMenue: AHHBIN XUMHYECKOE
Jemoncmpayuonnsiii Ixcnepumenm MNe | XapaKTepH3yIOIIUX YPOBHE MOJIOKUTEJIBHOTO  * CTPOUTH MOHSATHBIE Matepua | 00OpYyHZOBaHHE
10. «Ilonyuenue 6o0opoda peakyueii | XMMHYECKUE CBOMCTBA OTHOIICHHSA K IIKOJIE, JUTS TapTHepa T

ANIOMUHUA CO CMeChIo cynbhama medu
U X10puda Hampusn»

P

Jemoncmpayuonnslii Ikcnepumenm Ne
11.3anumamensnsie onvimot ¢
6000p00OM: lemarowiasn danka,
83pvlearouiuecs ny3vipu, lemaroujue
MbllbHbIE WAPUKU.

BOJIOPO/ia, HA3bIBATh
HPOJYKThI pEaKLUuH
Hcnonb3oBanue
MIPAaKTHYECKUX U
mabopaTOPHBIX padoT,
HECJIOXKHBIX
9KCIIEPUMEHTOB JIJIsI
JIOKa3aTebCTBA
BBIJIBUT'a€MbIX
MIPEANOIO0KEHHUI;
OITMCaHKe Pe3yIbTaTOB
9THX paboT

MOHUMAaHHUS
HEOOXOIUMOCTH yUEHHS
DopMUpOBaHUE UHTEPECA
K TIPEAMETY

BBICKA3bIBAHUA,
y‘II/ITI)IBaIOHH/Ie, qToO
MapTHEp 3HAeT U
BHUIUT, a YTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJIUPOBAThH
JIeWCTBUS NIapTHEPA.
ILYVYA.

VYMeHue:

* OCYILIECTBIISTD
aHaJIN3 00BEKTOB C
BBIZICTICHUEM
CyHleCTBeHHBIX nu
HGCyH_IeCTBeHHBIX
MIPU3HAKOB;

* OCYLIECTBJIATH
CUHTE3 KaK
COCTaBJICHHE IIEJIOTO
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W3 YacTeH.

P.YVII.

YMenus:
1.0OcymiecTBasTh
HUTOTOBBLIN U
MOIIArOBBIN KOHTPOJIb
IO Pe3yNbTaTy;

2. AIeKBaTHO
BOCIIPHHHUMATH OIICHKY
YUHUTETIS;

3. Paznuuath criocob u
pe3yJabpTaT AEHUCTBUSL

29.

TecToBblii KOHTPOJIb. «I[IpakTHKYM 1O
H3YYEeHHIO I'a30B: KUCJI0POIa U
BO/IOPO/IaY.

YMeHue oBiajeHus
HaBBIKAMH KOHTPOJISA U
OILICHKHU CBOCH
JIESATSIIBHOCTH, YMCHHE
HpCHBH}leTL BO3MOJXHBIC
MOCHEICTBUS CBOUX
JNeHCTBUM

YMeHue OlleHUTh CBOU
y4eOHbIe JOCTIKEHUS

K.YV .

YMmenue
CaMOCTOSATEIHHO
OPTaHU30BHIBATH
ydebHoe neiicTBue.
ILYVY/].

YMmeHue
peoOpa30BHIBATH
HHPOPMALIUIO u3
OJTHOTO BUZA B
JIpyTOM.

P.YYI.

YMeHue cocTaBiIsaTh
TUTaH pelIeHUs

poOIeMBI
Pazned 3. [IpakTHKYM 110 H3y4eHHIO CBOWCTB BOJbI  pacTBopoB (5 u)
30. | Boma. Meronsl ompesencHus coctaBa | CoOnoneHue HopMm | 1.PasButue BHyTpenneir  K.YY/I. Pacnieuar | JlaTumk 3nmekTpo-
BOJIBI - QHAJIU3 U CHHTE3. HOBEJICHUS B | MO3MIIMHU IIKOJbHUKA Ha CoBepIIeHCTBOBATh AHHBIH MIPOBOTHOCTH,
TP OKpYy Karouiei cpene, | YPOBHE IOJOXUTEILHOIO  YMEHUE MaTtepua | nuppoBOH
Jabopamopnutii onvim Ne 20. TIPaBHII 30POBOTO | OTHOLIEHUS K IIKOJIE, JIOTOBApPHUBATHLCS U T MHKPOCKOII
«Onpedenenue 8000NP0OGOOHOIL u | obpasa XKu3HH IIOHMMAHHS MPUXOANTH K 00IIEMY

OUCIMUNTUPOBAHHOU 800b1»

HEOOXOJUMOCTHU YUCHHUS,
BBIpa)KeHHOFO B
npeobailaHuy yaeOHo-
IIO3HABATCJIBbHbBIX
MOTHBOB H
MPEeANOYTEHHN
COLMAILHOTO crIocoba
OIICHKHU 3HAaHUH

PELICHUIO B
COBMECTHOM
JIESITETIBHOCTH
ILYY].
DopMHPOBATH YMEHHE
IIPOBOJUTH CPaBHEHHE
1 KJIaCCU(HKALHIO 10
3a/JaHHBIM KPUTEPHUSIM
P.YVYI.

‘YMeHue yuyuTsBaTh
BBIJICJICHHBIC
YUUTENIEM OPUEHTHPBI
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IEUCTBUS B
HOBOM y4eOHOM
Marepuaie B
COTPYIHUYECTBE C
YUUTEIIEM

31.

Du3nuecKkue U XUMHUYECKUe CBOICTBa
BOJIBI.

Jlabopamopnuiii onvim_Ne21.

OKpacka uHOUKamopoe 6 HellmpanbHou
cpeoe

Jladopamopnutii onvim_Ne22.
Cpagsnenue npoé 600bl: 6000nP0OEOOHOI,
U3 20POOCKO20 U OMKPBINLOZ0 8000€Md.

YMenue
XapaKTepUu30BaTh
CBOMCTBA BOJIBI
(XMMUYeCcKHe CBOMCTBA
OCHOBHBIX KJIACCOB
HEOpraHUYECKUX
BEILECTB),
B3aMMOJICHCTBHE BOJEI C
OCHOBHBIMH U
KHCJIOTHBIMH OKCHIAMH;
COCTaBIIAITh ypaBHEHUS
XUMHUYECKUX pPeaKLui,
XapaKTeprIX JJIs1 BOAbI

YueOHO-1103HaBaTEIbHBIN
MHTEpEC K HOBOMY
yaeOHOMY MaTepuairy U
crioco0aM perreHus
HOBOM YaCTHOM 3a7a4H;

K.YY/].

Ymenue:

* CTPOUTD OHSATHEIE
JUTA TapTHepa
BBICKa3bIBaHUS,
YYUTHIBAIOIINE, YTO
mapTHEp 3HAeT U
BHJIMT, a YTO HET;

* 3a[1aBaTh BOIIPOCHI,
* KOHTPOJUPOBATH
JIEHCTBUS TapTHEpa
ILYVY/.

VYmenue:

* OCYIIECTBIISATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIIECTBECHHBIX
MPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJIEHHE IIEJTIOTO
M3 JacTeH

P.YV/.

VYMenus:
1.0OcymiecTBasATh
HTOTOBBEIN H
MOIIArOBEIi KOHTPOIh
0 Pe3yNbTaTy;

2. AnexBaTHO
BOCIIPHHUMATH OIICHKY
YUUTEIS;

3. Pasnnuaths cioco0 u
pe3yabTaT ICHCTBHSA

Pacneuar
aHHBIN
Marepua
JL.

PeaktuBsl u
XUMHYECKOE
obopynoBaHue
Hatuux pH

32.

Bona — pactBopurens. PacTBopsl.
Jlabopamopnutii onvim Ne 23.
«H3yuenue 3agucumocmu
pacmeopumocmu gewecmea om
memnepamypul»

YMenue naBaTh
OMPEIEIICHUE TOHITHS
PacTBOPBI, BUIBI
pacTBOpOB, CBOMCTBA
BOJIBI KaK PAaCTBOPUTEIIS;

PasBurne criocobHOCTH K
CaMOOIIEHKE HAa OCHOBE
KPUTEPHSI YCTICITHOCTH
y4eOHOU e TENbHOCTH

K.YY/].

1. Ymenue:

b CTpOI/ITB IIOHATHBIC
JUTSI TTapTHepa
BBICKA3bIBAHUS,
YUHTBIBAIOLIUE, YTO
MapTHEP 3HAET U

Pacneuar
aHHBIN
MaTtepua
I

Jatuuk
TeMITepaTyphbl
TIATUHOBBIN
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BHIUT, a YTO HET;

* 33/1aBaTh BOIIPOCHI,

* KOHTPOJIUPOBATH
JIEHCTBUS TapTHEPA.
ILYVY/.

YMmenue:

* OCYIIECTBIIAITh
aHaJIM3 00BEKTOB C
BBIZIEJICHUEM
CYILIECTBEHHBIX U
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE LIEJIOTO
W3 YacTeH.

P.YVI.

VYMenus:
1.0cymecTBasATh
HTOTOBBLIH H
MOIIArOBBIH KOHTPOIIh
10 pe3yJNbTary;

2. AexBaTHO
BOCIIPMHUMATH OILICHKY
YAUTEIS;

3. Paznuyarts croco0 u
pe3yIbTAT ICHCTBHSA

33. | Haceiienubie u HeHachimeHnable | [IpencraBnenue o 1.PasBurue BHyTpennenn K.YV Pacnieuat | Ludposoit
PacTBOPHI. CYIIHOCTH IpoIiecca MO3HIINHU IIKOJIBHUKA Ha YMmenue AHHBIH MHKPOCKOTI
]Iaﬁopamopnbu‘j onvim No MOJIYYCHU KPUCTAJIIOB YPOBHE MOJIOKUTEIHLHOI'O CaMOCTOATCIIBHO Mmarepua
24 . «Habénrooenue 3a pocmom U3 pacTBOPOB conen OTHOIICHUA K IIKOJIC, OpraHn30BbIBATh .

KpUCmanioe» [Toxa3aTh 3aBUCUMOCTB HNOHUMAaHHUS yueOHOe
PacTBOPUMOCTH OT HEOOXOIMMOCTH y4eHHs,  B3aMMOJCHCTBHE B
TeMIeparypsl BBIPa)KEHHOT'O B rpymIme.
npeobalaHuy yaeOHo- LYV
MTO3HABATEIIBHBIX YMmenue
MOTHBOB U mpeoOpa3oBHIBATH
HIpPeANOYTEHUH nHdopmanuio u3
COLIMAIIBHOTO criocoba OJTHOTO BUJA B
OLICHKH 3HAHMII; JIpYrou.
2.®opMupoBaHUe P.YY].
BBIPAKEHHOW yCTOMYMBONH  YMEHHUE COCTaBIISTh
y49e0HO-TI03HABATEIbHON  IUIaH PeIIeHHS
MOTHUBAIMY YYECHHUSL. po0JIEMBI.
34. | TecroBblii KOHTPOJb. «[IpakTUKYM 0 | YMeHHe OBIa/ICHUS ‘YMeHue OLeHUThb CBOU K.YY/.
H3Y4YEHHIO CBOIICTB BOABI H HAaBBIKAMU KOHTPOJIS U yueOHbIE JOCTHIKEHHS Ymenue
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PaCTBOPOBY.

OLICHKHU CBOCH
JIESTSIIbHOCTH, YMEHHE
MIPEIBUIIETH BO3MOKHBIC
MOCIEICTBUS CBOUX
JeCTBUM

CaMOCTOATCIIBHO

OpraHu30BbIBAThH
yueOHOe JIeHCTBHE.
LYY

YMenue
npeoOpa3oBEIBATh
HHPOPMALIHIO
OJTHOTO BUZA
ApYTOii.

P.YV].

YMeHue cocTaBiIsaTh
TUTaH PEIICHUS
poOIIEeMBI

n3
B
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