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Ha 6a3ze mentpa «Touka pocta» oOecrneunBaeTcs peaau3anus 0O0pa3oBaTENbHBIX IPOTrpaMM €CTECTBEHHO HAYYHOW W TEXHOJIOTHYECKOM

HaIpaBJIEHHOCTEN, pa3pa0OTaHHBIX B COOTBETCTBHHM C TPEeOOBaHUSMU 3aKOHOAATEIbCTBA B cdepe 00pa3oBaHUS U C Y4ETOM pEKOMEHAAIM
denepanabHOro onepaTopa yueOHOro npeamMeTa «XuMus».

Padouan nmporpaMma CoCTaBJ¢HA HA OCHOBE CJICAYIOIIMNX TJOKYMEHTOB:

@yHIaMEHTATFHOTO SApa CoAepKaHus o0mero o0pa3oBaHus M B COOTBETCTBUM C ['ocynapcTBEHHBIM CTaHIapTOM 00mIero oOpa3oBaHus (MIpUKa3
MunuctepcTBa 00pa3oBanus U Hayku Poccuiickoit ®denepanuu ot 17.12.2010 1. Ne1897).

8-ro kitacca: mocobwue s yuaurenei oomeoopasoBarenbHbix oprannsanuid /H.H. I'apa.— 2 u3z., non. — Mocksa: [Ipocsemenne,2013 T.
®denepanbHOro 3akona «O6 obpazoanuu B Poccuiickoit deneparm» Ne273-03 ot 291ekadbps 2012.

[TpumepHoii mporpaMMbel OCHOBHOTO 0oO0IIero obpazoBaHusd MO XUMHMU Juisd 8- ro kiacca. JlomymenHas JlemapramMmeHTOM 0Opa30BaTENIbHBIX
IpOrpaMM U CTaHIapToB oluiero oopasosanus MO PO.

denepaabHOro nepevHst yueOHMKOB, PEKOMEHJ0BAaHHOIO (JOMylleHHOro) MuHucTepcTBOM 00pa3zoBaHMs M Hayku P® Kk HCHOIb30BAaHUIO B
o0pa3oBaTeIbHOM Ipoliecce B 001e00pazoBaTeabHbIX yupexaeHusx Ha 2023-2024 yueOHblii rof.

TpeGoBanuil k pe3yapTaTaM OCHOBHOIO OOIIEro 0oOpa3oBaHMsA, IMPEACTaBICHHBIX B (elepaJbHOM TIOCyJapCTBEHHOM 00pa30oBaTeIbHOM
cTaHgapre oOuiero oopa3oBaHMs BTOPOrO MOKOJEHHS. B HUX Takke YyUUTBHIBAIOTCSA MJEH PA3BUTHUSA M (POPMHUPOBAHMS YHHUBEPCAIbHBIX YUEOHBIX
JeHCTBUH 7151 OCHOBHOTO 0OIIET0 00pa30BaHMs.

Metoauueckux pekoMeHAaluuid MuHHCTepcTBa mnpocBemieHus Poccuiickoit ®enepanun mno «Peamuzanuu o0pa3oBaTeIbHBIX MPOrpaMM
€CTECTBEHHOHAYYHOM U TEXHOJIOIMUECKOM HalpaBIEHHOCTEHN 110 XUMHHU € MCII0JIb30BaHUEM 000py1oBaHus LieHTpa «Touka pocTa» (yTBEpKIECHbBI
pacniopsbkeHreM MuHncTepcTBa npocserinenus Poccuiickoit @eneparuu ot 12 stuBaps 2021 r. Ne P-6).

OcnoBHoli o6pa3zoBatensHol mporpamMmbl MKOVY «Conparckas OOy na 2024-2025y4eGHblit ro.

Yuebnoro mana MKOY «Connarckast OOIL» na 2024-2025 y4eOHbIiAro/.

Y4eb6HO-MeTOAMYECKOE OOeclieueHHe Kypca XUMMH OCHOBHOI 00111€00pa30BaTeIbHOM HIKOJIbI

NoghkwdE

Pym3utuc I'.E. Xumus: 8xi.: yueb. nis oomeobpazoBat.—M.: [Ipocsenienue.

Xumust: 8 KII.: 2IEKTPOHHOE TMPUIIOKEHUE K YUCOHUKY.

I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas muaus yaeonukoB.8—9xmnaccel /H.H ['apa.—M.: IIpocsemenne

INabpycesa H.W. Xumus : pabouas terpaap:8xi. /H.M.I'abpyceBa.—M.: IIpocsenienue.

INapa H.H. Xumus: 3agaunuk ¢ «mmomomiHukom»:8— ro ki./ H.H.I'apa, H.W. T'aGpyceBa.—M.: IIpocBeniexue.

I'apa H.H. Xumus. Ypoku: 8xi./H.H. I'apa.—M.: [IpocBemienue.

bubnmoreka Hay4HO- MOMYJISIPHBIX M3AaHUN IS TIOJMYYCHUS AOMOJHUTEIBHON MH(POpPMAaIMU 10 mpeaMeTy (B KaOMHEeTe XMMHU U B MIKOJIBHOM
ounbIMoTeKe).

DJEeKTPOHHBIE 00Pa30BaTEIILHBIC PECYPCHI.

Hepeqeﬂb AOCTYIIHBIX UCTOYHUKOB I/IH(l)OpMaI[I/II/I



B paszgene npencTaBieH COMCOK KHUTU C CCHUIOK Ha CalThl, B KOTOPBIX OoJiee MOAPOOHO OCBELICHBI Pa3IMYHbIE ACTIEKTHl paCCMaTPUBAEMBbIX

BOMPOCOB. X MOKHO peKOMEHIOBATh KaK YUUTENI0, TaK U 00ydaeMbIM, IPOSIBUBIIUM UHTEPEC K U3y4aeM TEME.
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20. cait MI'Y. Tlporpamma Kypca XUMHUH s ydamumxcs 8 -9 kiaccoB o0mieo0pa3zoBaTenbHOM 1mkoisl. http://www.chem.msu.su/rus/books/2001-
2010/eremin-chemprog.
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B oOyueHnn xumun 0OJIBIIOE 3HAYCHHE UMEET SKCIIEPUMEHT. AHAIM3UPYS PE3YyNIbTAThl TPOBEACHHBIX OIBITOB, YJalIHecs yOexKIatoTcs B TOM,
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YTO T€ WIM UHBIE TEOPETUUYECKUE TPECTABICHNS COOTBETCTBYIOT WIIM IMPOTUBOpEYAT PeallbHOCTH. TOJIBKO OCYIIECTBIIAS XUMHUUECKHIA IKCIIEPUMEHT
MOYKHO IIPOBEPUTH IOCTOBEPHOCTh IIPOTHO30B, CAEIaHHBIX HA OCHOBAaHUU Teopuu. B npouecce skcrepuMeHTaIbHOM paboThl yyaluuecs: IpuoopeTaroT
OTIBIT TIO3HAHUS PEAbHOCTH, SBJISIOMIMNCS Ba)KHBIM 3TarioM (OPMHPOBAaHUS Y HUX YOEXKIEHH, KOTOphIe, B CBOIO OY€pe/b, COCTABISIOT OCHOBY
HayYHOT'O MUPOBO33PEHHUS.

Buenpenne oGopynoBanus nn¢poBoii mabopatopun 1neHTpa «Todka pocTay MO3BOJIUT KAaY€CTBEHHO M3MEHHUTH MpPOIecC OOYYEHUS XUMHH.
KonnuecTBeHHbIE 3KCIEPUMEHTHI MO3BOJSAT IOJIy4aTh JIOCTOBEPHYIO HH(POpPMAILMI0O O MPOTEKaHUM TE€X WM HHBIX XMMHYECKHUX Ipoleccax, o
cBoiicTBax BemlecTB. Ha OCHOBE MOJyYeHHBIX SKCIEPUMEHTANBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSTEJIBHO JIelaTh BBIBOJABI, 00001IATH
pe3ybTaThl, BBIABIATH 3AKOHOMEPHOCTH, YTO OAHO3HAYHO OyJEeT CIOCOOCTBOBATH MOBBIIIEHUIO MOTHBAILIUM O0OY4EHUS IIKOJIBHUKOB.

Jliis u3ydeHus npeaMera « XUMHUs» Ha 3Tare OCHOBHOTO 001Iero oopazoBanusi orBoautcs 138 wacos:

8 xiracc—68 gacos;

JlanHasi oOpa3oBareibHash IMporpamMma OOecleYMBAaeT YCBOCHHE YYAIIUMHCA Ba)KHEHIIMX XHMUYECKMX 3aKOHOB, TEOPUH M TOHATHIA;
dopMHpyeT MpeACTaBICHUE O POJIM XUMHH B OKPYKAIOIIEM MHUpPE U JKU3HU 4esoBeKa. [Ipy 3TOM OCHOBHOE BHMMAaHHUE YICNAETCS CYIIHOCTH
XMMHUYECKHUX PEAKIMHM U METOJaM UX OCYILIECTBIECHUS.

OnHUM U3 OCHOBHBIX INPHUHIMIIOB MOCTPOEHUS MPOrpamMMbl SIBISIETCA NPUHLUI JOCTYIHOCTH. ODKCIEPUMEHTAJIbHBIE JaHHbBIE, IIOJIyYECHHBIE
yYalIUMKCS TIPU BBINOJIHEHUHM KOJIMYECTBEHHBIX OINBITOB, MO3BOJIIOT YYaIlMMCS CaMOCTOSITEIBHO J€JaTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH.
[oaxonpl, 3a/105keHHBIE B COJIEpXKAHKUE MPOTpaMMbl Kypca, CO34atl0T HEOOXOJUMbIE YCIOBHS JJIsi CUCTEMHOIO YCBOCHMS YYalIMMHUCS OCHOB HayKH,
U o0ecrieueHus] Pa3BUBAIOIIETO M BOCHMTHIBAIOIIETO BO3ACUCTBUS OOYYEHHUS HA JIMYHOCTH ydamierocs. dopmupyeMble 3HAHUS JOJDKHBI CTAaTh
OCHOBOH CHCTEMbI YOKICHUH IIKOJIBHUKA, LIEHTPAJIbHBIM SIPOM €0 HAy4HOTO MUPOBO33PEHHUS.

Ha 0Oaze nentpa «Touka pocra» obecreuuBaeTcsi peanu3anus oOpa30BaTENIbHBIX MPOrpPaMM E€CTECTBEHHO -Hay4HON M TEXHOJIOIMYeCKOU
HalpaBJIeHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUM C TpeOOBAHMSMHU 3aKOHOAATENbCTBA B cepe oOpa3oBaHus M € YYETOM pPEKOMEHAALUMN
®denepanabHOro onepaTopa yueOHOro npeamMeTa «XuMus».

OO6pa3zoBaresnbHas IporpaMma Mo3BoJsIeT HHTEIPUPOBATh peaiu3yeMble IOJXO0/Ibl, CTPYKTYPY M COZIepKaHUe OpraHU3alui O0y4eHUs! XUMUH B §
KJ1acce, BRICTPOCHHOM Ha 0a3e ro00ro U3 TOCTYIMHBIX y4eOHO-MeToandeckux komiuiekcoB (YMK).

Hcnonb3oBanue obopynoBanusa «Touka pocta» npu peanuzanuu nanHoi Ol no3Bossietr cozoame ycnosusn:

— U1 pacIIUPEHUs! COIEPIKAaHUs IIKOJIBHOTO XUMHUYECKOT0 00pa30BaHuUs;

— ISl TIOBBIIICHUS TIO3HABATEIbHOW aKTUBHOCTH OOYUAIOIIMXCS B €CTECTBEHHO -HAYYHOM 001acTH;

— JUIs Pa3BUTHUSA JUYHOCTU peOEHKa B Mpoliecce 00ydeHHsI XUMUH, €ro ClIOCOOHOCTEH, (hOpMUpPOBaHMS M YAOBIETBOPEHUS COLIUAIBHO
3HAYMMBIX UHTEPECOB U MOTPEOHOCTEN!

— Ul OPTaHM3AILMU MX PAa3BUTHUS B PA3IMUHBIX 001acTAX 00pa30BaTENbHOM, TBOPUECKOM JeITEIIEHOCTH.
Iean u 3agaun
— Peanuzamust ocHOBHBIX 0011€00pa30BaTENbHBIX NPOTPaMM MO y4eOHBIM MpeIMETaM €CTECTBEHHOHAyYHOW HANpaBJICHHOCTH, B TOM YHUCIIE B
paMKax BHEYPOUHOH AESATEILHOCTH 00yUYaOIIUXCS;
— BBEJCHUE COBPEMEHHBIX CPEACTB OOYYEHHUS W BOCIHUTAHMS I H3ydeHUs (B TOM YHCJE DKCICPUMEHTAIBHOIO) IUCIUIUIMH (MOIYJIeH)
eCTeCTBeHHOHaquOﬁ HaIpaBJICHHOCTHU npu pcain3zanuu OCHOBHBbBIX 06H_[€O6p2130BaT€JILHBIX nmporpamMmm )41 JOITOJIHUTCIIbHBIX
00111e00pa30BaTENBHBIX MPOrPAMM, B TOM YHUCJIC JIJIs PACIIMPECHUS COACPKaHUS YI€OHOTO MpeaMeTa « XUMH.



— Bosneuenue ydaluxcCs B MPOCKTHYIO ACATCIIBHOCTD.

[MpodunpHBIi KOMIUIEKT 00OpymoBaHUs IeHTpa «Touka pocrtay obecrieunBaeT 3(P(GEKTUBHOE TOCTH)KEHHE 00Pa30BaTENLHBIX PE3YJIbTAaTOB
oOydaromuMucs 1Mo MporpaMMaM €CTeCTBEHHOHAayYHOM HampaBiIe€HHOCTH, BO3MOXKHOCTh YIITYOJIEHHOTO W3Y4YEHHs OTIENbHBIX MPEIMETOB, B TOM
yucie 111 GOpMHUPOBaHUS U300PETaTEIbCKOI0, KPEATUBHOIO, KPUTUYECKOTO MBIIIJICHHS, Pa3BUTUS (DYHKIIMOHAIBHON I'PAMOTHOCTH Y 00y4YaroLIiXCs,
B TOM 4HCJIE ECTECTBEHHOHAYYHOU U MaTEMaTUYECKOM.

OKCNEPUMEHT SIBIISICTCA MCTOUHUKOM 3HAHUN U KpUTEpUEM UX UCTUHHOCTH B Hayke. KoHIenIus coBpeMeHHOro o0pa3oBaHus MOApa3yMeBaeT,
YTO B y4€OHOM 3KCIIEPUMEHTE BEIYLIYIO POJIb JOJDKEH 3aHATh CAMOCTOATENbHBIN NCCIIE0BATENBCKUN YUEHHUECKUN SKCTIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTAIbHBIE MCCIEJOBAHUS 10 XUMHUM YK€ TPYAHO MPEACTaBUTh 0€3 MCIIOJIb30BaHMs HE TOJIBKO aHAJIOIOBBIX, HO U
IUPPOBBIX M3MEpUTENbHBIX NpubopoB. B dexnepanbHom ['ocynapctBenHoM OOpaszoBaresnbHoM Cranpapre (PI'OC) mponucaHo, 4To OAHUM M3
YHUBEPCAJIbHBIX YYEOHBIX IEHCTBHM, IPUOOPETAEMBbIX yYalllUMUCS, JOKHO CTaTh yMEHHUE
«TIPOBEJICHUSI OINBITOB, IPOCTBIX AKCIEPUMEHTAIBHBIX MCCIEJOBAHMM, MPSAMBIX M KOCBEHHBIX H3MEPEHUN C MCIOIb30BAHUEM AaHAJIOTOBBIX M
U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

VYueOHbI 3KCIIEPUMEHT [0 XUMMHU, MPOBOAMMBIM Ha TPaJUIMOHHOM OOOpYAOBaHMH, 0€3 NMpUMEHEHUs IHU(POBLIX J1abopaTopuil, HE MOXKET
IIO3BOJIUTH B MOJHON MEPE PEIINUTH BCE 3a]a4H B COBPEMEHHOM IIKOJIE. DTO CBA3AHO C PSAAOM IIPUUUH:

-TPaIULIUOHHOE IIKOJIbHOE 000pYy/ZOBaHME M3-32 OrPAaHUYEHHUS TEXHMYECKHMX BO3MOXKHOCTEH HE TO3BOJIIET IPOBOJIUTH
MHOT'ME KOJIMYECTBEHHBIC UCCIIEIOBAHU;

-JUITUTENIbHOCTh MPOBEICHUS] XUMHUECKUX UCCIIEI0BAaHUM HE BCET/1a COTNIaCyeTCsl ¢ JUINTENIbHOCThIO YUEOHBIX 3aHATHIA;

-BO3MO’KHOCTb IIPOBE/ICHHUSI MHOTUX HCCJICZIOBAHUM OrpaHUYMBAETCS TPEOOBAaHUAMU TEXHUKH O€30MaCHOCTH U Jp.

[Tudposas nabopaTopus MOJHOCTBIO MEHSET METOAMKY U COJCpXKAHHUE SKCIEPUMEHTAIbHON AESITEIbHOCTH M pEIlaeT BbILE IEepedHCICHHbIE
npo6aemsl. [IInpokuii cnexTp JaTYUK NO3BOJSET yJalluMCsl 3HAKOMHUTBCS € TTapaMeTpaMHu XMMHYECKOTO SKCIIEPUMEHTA HE TOJIBKO Ha KaUeCTBEHHOM,
HO M Ha KOJIMYeCTBEHHOM ypoBHe. LludpoBas mabopaTopusi mo3BoJISE€T BECTU UIUTEIBHBIN 3KCIIEPHUMEHT J1ake B OTCYTCTBHE IKCIIEpUMEHTATOpa, a
4acTOTAa UX U3MEPEHUIN
HenonpenactHa 4enoBe4eCcKkOMy BOCIIPHUSTHIO.

B npouecce ¢popmMupoBaHUs IKCIIEPUMEHTAIBHBIX YMEHUI YYEHUK 00ydaeTcsl MPeICTaBIATh HH(POpMaIUio 00 UCCIEIOBAHNH B YETHIPEX BUAAX:
-(pukcupoBaTh BHUMAHUE HA U3MEPAEMBIX BEJIMUMHAX, TEPMUHOJIOTUY;

-B TaOJMYHOM: 3aMOJHATH TaOJMIBl JaHHBIX, JIEXKAIIUX B OCHOBE IIOCTPOEHUS TIpaUKOB (MpU STOM Y YYaIIUXCS BO3HHUKAET MNEPBHUYHOE
IpejcTaBlIeHHE O MacTabax BEJINYUH);

rpau4ecKoM: CTPOUTh I'papUKU IO TAOJUYHBIM JaHHBIM, YTO JAET BO3MOXHOCTH IE€pexoja K BbIABMKEHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXJy BEIUYMHAMM (IIPU 3TOM YYHUTEIb MOKA3bIBaeT NPEUMYILIECTBO B BH3YyalM3allUM 3aBHCHUMOCTEH MEXIy BEITMYMHAMH, HAIrJIAJHOCTh U
MHOTOMEPHOCTB);

BU/Il MaTEMaTHUECKUX YPABHEHMI: JaBaTh MAaTEMAaTUYECKOE OMMCAHUE B3aUMOCBSI3U BEJIMUNH, MAaTEMAaTUYECKOe 0000IIEeHHE.
[lepexon OT Ka)a0ro 3Tana npecTaBiIeHus HHpOpMalMK 3aHUMAET J10BOJIBHO OOJBILION MPOMEKYTOK BpeMeHu. B 7—8 kiaccax aToT mporiecc
HEoOXO0UM, HO B CTapIIMX KJaccaX MOKHO ObUIO OBl 3TO BpeMs MOTPATUTh Ha pelleHue Oojee BaKHbIX 3a4ad. B 3ToM miaHe IU(pPOBbIE
7a00paTOpUM CYIIECTBEHHO JKOHOMST BpeMs. ITO BpeMsl MOXHO moTpaTuTh coriiacho @I'OC Ha (opmMupoBaHHE HCCIEIOBATEIBCKUX YMEHHUI



Y4YalUXCsl, KOTOPBIE BBIPAXKAIOTCS B CIECIYIOUIUX JEUCTBUIX:
—  ompejeneHue npoOIeMsl;
— II0CTaHOBKA MCCIIEI0BATEIBbCKON 3a/1a4H;
—  IUIAHUPOBAHUE PEIICHUS 3aa4u;
—  IIOCTPOECHUE MOJCIIEH;
—  BBIIBWKEHHE TUIIOTE3;
—  DKCHEPUMEHTAJIbHAsS MMPOBEpPKA THIIOTES;
—  aHaJM3 JaHHBIX YKCIIEPUMEHTOB WM HAOITIOICHUA;
—  (opmynupoBaHHE BHIBOJIOB

COJEPXAHUE ITPOI'PAMMBbI
BHeypouHoii AesiTeJIbHOCTH «XUMH» 171 8 Ki1acca ¢ uCHoiIb30BaHueM 000pynoBaHus nudpoBoit maboparopun «Touka pocTta»

Pa3nen 1. OcHOBBI IKCTIEPUMEHTANbHOM XumMun (22 1)

XuMusg—HayKa sKcriepuMeHTaibHass. BBogHbIi nHCTpyKTaX no Th

Hemoncmpayuonnsiii 3kcnepumenm Nel. O3HakoMIIEHHE € JJAOOPATOPHBIM 000PYAOBAHUEM; TPUEMBI 0€3011aCHON PAOOTHI C HUM.

Ilpakmuueckasn paboma Ne 1. TIpaBuna TeXHUKH 0€30MaCHOCTH Ipu paboTe ¢ 1abopaTopHbIM 000pynoBaHueM. M3yueHnue cTtpoeHus

IUIaMeHn» MeTOoIbl O3HAHUS B XUMHH. DKCIIEPUMEHTATbHBIE OCHOBBI XHMHH

Jlabopamopustii onvim Nel. PaccMOTpeHHE BEIIECTB C Pa3IMIHBIMU (DU3UIECKUMH CBOMCTBaMU (MeJIb, JKEJIe30, IIMHK, cepa, BOJa, XJIOPHI HATPHS
Jlabopamopnuiit onvim No2. «J1o kakoil TeMnepaTypbl MOKHO HarpeThb BELIECTBO?»

Jlab6opamopuetii onetm Ne3. VI3yucHre CBOMCTB BEIECTB: HArpEBaHUE BOJIbI, HarpeBanue okcuaa kpemuus(1V).

Jlabopamopmnuiit onvim Ned. «/I3mMepeHne TeMiepaTrypbl KUIIEHHS BOJbI C TOMOLIBIO AaTUMKA TEMIIEPATYpPhl U TEPMOMETPA»

Jabopamopnwviit oneim Ne 5. «OnpeneneHue TeMIEepaTypbl IJIaBICHUS U KPUCTAUIM3ALMM MeTauia» [lepBoHayallbHble XMMUYECKUE TTOHSTHS.
YucTble BELIEeCTBA U CMECH

Jlabopamopuustit onvtm Ne6. Viccnenoanue GU3NIECKUX U XUMHUECKUX CBOMCTB MPUPOJIHBIX BEUIECTB(U3BECTHSIKOB).

Uucteie BemiectBa U cMecu CriocoObl pas3feneHus cMecei: AeiicTBHe MarHuTOM, OTCTauBaHUE, (UIBTPOBAHME, BbIIAPUBAHUE, KPUCTAJUIM3ALMS,
JCTUIIISIIHS.

Jabopamopnuwtit onvtm Nel. Pa3zneneHue cMecH kKeJle3HbIX OMIIIOK U CepPhl C TOMOIIIbIO MarHUTA.

Jlabopamopuustit onvtm Ne§. TIpuroToBieHUE U pa3IeICHHE CMECH JKeJie3a U Cephl, pa3zelieHue cMecH He()TH U BOJIbI (PACTUTEIIFHOTO Maciia U BOJIBI).
Ilpakmuueckan paooma Ne 2. OBnajcHWE HAaBBIKAMHU pa3JeiCHUs] OIHOPOJHBIX M HEOJHOPOJHBIX CMECEH: OTCTawBaHHeE, (PHUIBTpOBaHUE,
BbINIAPUBAHUE, KPUCTATUIM3AIUS, JTUCTHIUIALNS (IEPErOHKa).

Ou3nyecKue 1 XUMUUECKHE SBICHMUS.

Jlemoncmpayuonnwlii Ikcnepumenm No2,

«Bpienenue u noraoneHne Teria—TMpU3HaK XUMHUECKON peakinm»

Jlabopamopuotii onvim Ne9. [Tpumepsl GU3NYECKUX SBICHUN: CTHOAHME CTEKIITHHON TPYOKH, KUTISTYEHNE BOIbI, TIIaBJICHUE TapaduHa.



Jlabopamopnwiit oneim Nel ().

[IpuMepbl XUMHUYECKUX SBJIICHUW: TOPEHUE IPEBECHUHBI, B3aUMOJICHCTBUE MpaMopa C COJISTHOM KHUCJIOTOW. ATOMBI M MOJIEKYJbI, HOHBL. BemiectBa
MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO cTpoeHusl. Kpucranindyeckue pemerku.

Jemoncmpayuonnwiii onotm Ne 3. «Temneparypa MiaBieHHs] BEHIECTB C Pa3HbIMU THUIIAMHU KPUCTAITUYECKUX peméTok» [IpocThie U cloKHBbIE
BEIlECTBA. XUMUYECKUH IEMEHT. XUMUUYECKUI 3HaK. [IpocThie BelecTBa: MeTawibl U HEMETAJUIBL.

Jlabopamopmuustit onvtm Nel 1.3HaKoOMCTBO ¢ 00pa3IiaMy MPOCTHIX BEIIECTB: METANIOB U HEMETa/UI0B. OTNcaHne CBOHCTB.

Jabopamopustit oneim Ne 12. V3yuenue o0pa3ioB METAJIOB M HEMETAIJIOB (Cephl, JKene3a, afoMUHUs, TpaduTa, Mean u Ap.). ClIoxKHbIE BElIeCTBa
UX COCTaB U CBOWCTBA.

Jlabopamopmnuiit onvim Nel3. 3HaKOMCTBO € 00pa3liaMU CIOXKHBIX BEIIECTB, MUHEPAJIOB U FOPHBIX OpoJ. OnucaHue CBONCTB.

Jemoncmpayuonnwtii 3kcnepumenm Ned. «PaznoxxeHue BoJbl JEKTPUUECKUM TOKOM

Jabopamopnwviit neimNel4. VictipiTaHue TBEpAOCTH BellecTB ¢ nomouibto komiekuun «lllkama TBepmocTu». DOpMysbl CIOXKHBIX BEILIECTB.
KauecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTaB BEILIECTBA.

Jlemoncmpauuonnsiii 3kcnepumenm Ne$. «Paznoxenue ocHoBHoro kapoonara meau(Il)(manaxura)y.

@opMynbl CIOKHBIX BellecTB. KauecTBeHHbIN KOJMYECTBEHHBIM cOcTaB BemlecTBa. Ha3BaHUsl CIOKHBIX BellecTB. PeakTuBbl. DTHKETKH. ['pymnmbl
XpaHEHUs! PEAKTUBOB. Y CIIOBHS XPAHEHHUS U UCIIOJIb30BAHMS 3aKOHA COXPAHEHHUSI MACChI BEILIECTB.

Jlemoncmpayuonnwtii 3kcnepumenm Ne6. «3aKoH COXpaHEHHS] MAcChl BEIIECTB» XUMHUYECKUE IPEBpAlIeHHs. XUMUYECKUE PEaKIIUU.
Jlabopamopnwtit onvtm Nel5. Tlpyu3Haku NpOTEKaHUS XMMUYECKUX PEAKIMi: HarpeBaHUE MEIHOM MPOBOJOKH; B3aUMOJICHCTBHUE PACTBOPOB €IIKOTO
HaTpa M XJIOpUJa MEIH; B3aNMOJICHCTBHE PACTBOPOB YKCYCHOW KHCIIOTHI U THAPOKApOOHATA HATPHUS.

XUMHUYECKUE YpaBHEHUS. BBINMOIHEHNE TPEHHUPOBOUHBIX YINPAXKHEHUN IO COCTABICHUIO YPABHEHHH XUMHUYECKMX peakiuil THIbl XMMHUYECKUX
peaxkumit

Jlabopamopnutii onvim Nel6. Turel XuMHUUECKUX peakuuii: pasnoxenne ruapokcuna mean(ll); B3anmoneicTBre xene3a ¢ pacCTBOPOM XJIOpUAA MeIn
(I1), B3anmopetictBre okcuaa meau (1) ¢ pacTBOpOM COJITHOW KHCIJIOTHI.

IToxroroska x I'MA, BIIP.

Tecmoewuii kKonmponw. «OCHOBBI SKCIEPUMEHTATIBHON XUMUN.

Paznen2. [IpakTUKYM 10 M3YYEHHIO Ia30B: KHCJI0poaAa U Boaopoaa (74)

Kucnopona. Peakuuu, ucnonbp3yemble AJisl TOTy4EHUS KUCIOPO/a B JabopaTopuun

Jlemoncmpauyuonnwtii Ikcnepumenm Ne7. «[lomydenue m coOMpaHue KHUCIOPOJa B JIAOOPATOPUU W 3AIOJHEHHE UM Ta30MeTpay XUMHYECKHE
cBoOMCTBa KUCIOpOoAa. OKCUBI.

Jlabopamopnuiii oneim Nel7. «I'openue cepbl U pochopa Ha BO3AyXe U B KHCIOPOIEH

Jlabopamopustii onvim Nel8. «I'openue xene3a, Meu, MarHus Ha BO3AYXE U B KUCIOPOIE»

Jabopamopustit oneim MNel9. Paccmotpenme oOpasnoB okcunoB (yriepona(IV), Bomopoma, docdopa, mMemaw, KaibIus, XKelie3a, KPEMHUS).
Iloaroroska x ' MA, BITP

Bo3nyx u ero cocras.

Jlemoncmpayuonnwtii 3kcnepumenm Ne8. «OnpeniereHre coctaBa Bo3Iyxa»



Bonopona. ITonyuenue Bogopoaa. Mepsl 6e3omacHocTH 1pu padote ¢ BogopoaoM. [IpoBepka Ha unctoTy. [ pemyunii ras.

Jemoncmpayuonnwiii Ikcnepumenm Ne9. «llonydenne u cobOupanue Bomopona B nabopatopuu. OmbiT KaBenauma» Xumuueckue CBOMCTBA
Bozopoza. [Ipumenenue.

Hemoncmpayuonnsiii 3kcnepumenm Ne 10. «IlonyueHne Bogopoaa peakiyeil alloMUHHIS CO CMEChIO Cylb(haTa MU U XJIOPHUIA HATPUSD»
Hemoncmpayuonnsiii 3kcnepumenm Nell. «3aHuMaTeNnbHbIE OIBITHL ¢ BOJOPOIOM: JIeTaromas 6aHkKa, B3pBIBAIOLINECS MYy3bIpH, JIETAIOIINE MbUIbHbIC
HIAPUKH.

Tecmoeuviit Konmponw. «I[IpakTUKyM 110 U3YUEHUIO Ira30B: KUCIOPOJAA U BOAOPOAA».

Pa3zgen 3. [IpakTHKYM 10 U3YYEHHUIO CBOICTB BO/JbI H PACTBOPOB(54)

Bona. MeTonb! onpenesneHus cocTaBa BOAbI- AaHAJIA3 U CUHTES.

Jlabopamopustii onvim Ne2(). «Onipenesenre BOJONPOBOIHON U TUCTUIUTUPOBAHHON BOABD PU3NUYECKHE U XUMUYECKHUE CBOMCTBA BOJIBI.
Jabopamopmnuiit onvtm Ne21. Oxpacka UHIUKATOPOB B HEUTPAJIbHOU Cpelie

Jlabopamopustii onvim Ne22. CpaBHeHre Tpo0 BOIBI: BOJOTPOBOIHOM, U3 TOPOJCKOTO OTKPHITOro BojgoeMa. Boga — pacTtBoputens. PacTBOpEI.
Jlabopamopmnuiit onvim Ne23. V3yueHne 3aBUCUMOCTH paCTBOPUMOCTH BEILLIECTBA OT TeMIIepaTypbl» HachlllleHHbIE 1 HEHACBHILIEHHBIE PACTBOPSI.
Jlabopamopnustit oneim Ne24. «Haoarwoenue 3a pocmom kpucmannoey». Ne2$5. «llepecviuiennslit pacmeop»

Ilpakmuueckana paboma Ne3 «Onpedenenue KOHUEeHMPAYUU 6EUeCME KOJIOPUMEMPUUECKUM MENMOOOM NO KATUOPOBOUHOMY ZpaAPuKy»
Kpucramnoruapartsl.

Jlabopamopnuiit onvim Ne26. «Onpedenenue memnepamypul pasnoxncenus KPUCmaiiouopama,

[Toaroroska k, BITP

Tecmoegwtii Konmpob: «[IpakTUKYM MO U3YYEHUIO CBOMCTB BOABI U PACTBOPOBY.

IInanupyemsbie pe3yJbTaThl BHeypouHoll JesteqbHocTH «XUMMSA» pns 8-ro kiaacca ¢
HCIO0Jb30BaHHEeM o0opyaoBaHusl HeHTpa «Todyka pocta» ¢ OMHCaHMEM YHHBEpPCAJIbHBIX Y4YeOHBIX

AeHCTBH, JOCTHIaeMbIX 00y4AKIUMHUCH

Jluynocmmuoie pesyromamol
Obyuarowuiics noayuum 603MONCHOCMb 015 POPMUPOBAHUS CIe0VIOWUX TUYHOCMHbIX YV

— OnpeneneHrie MOTUBALMM U3YYeHHs Y4€OHOTO MaTepHana;

— OueHuBaHUE YCBaMBaeMOIo y4eOHOIro MaTepuasa, UCX0s U3 COLMAIbHBIX M JMYHOCTHBIX LIEHHOCTEH;

— TloBblieHne cBoero oOpa3oBaTeIbHOIO YPOBHS U YPOBHSI TOTOBHOCTH K M3YYEHHUIO OCHOBHBIX MCTOPHUYECKUX COOBITHH,
CBSI3aHHBIX C Pa3BUTHEM XMMUU U 00IECTBA;

— 3HaHWE NPABWJI NOBEIECHUS B UYPE3BBIYANHBIX CUTYALUAX;

— OLEHHMBAHUE COLMAILHONW 3HAUMMOCTHU NPOQeccuil, CBSI3aHHBIX C XUMHUEH;



— BJaJICHHE MIpaBUJIaMU 0€30MaCHOT0 OOpALIEeHHs] C XUMUUECKHMHU BEILIECTBAMU U 000PYJOBAHUEM, ITPOSBIEHUE KOJIOTUYECKON KYJIbTYpHI.

Memanpeomemnvle pe3yrvmamol
Pecynamuenvie

Obyuarowuiicss noay4um 803MONCHOCHb Ol (PopMUposarnus ciedyiowux pecyismusnolx YVJ/I:

— IIeJeroyiaraHue, BKIIFOUYas TIOCTAHOBKY HOBBIX IIEJIeH, mpeoOpa3oBaHUe MPAKTUYICCKON 3a7aud B TIO3HABATEIIBHYIO, CAMOCTOSTEIBHBIN aHAN3
yc.]'IOBI/Iﬁ JOCTUXXCHUSA IICJIN HAa OCHOBEC yqéTa BBIACJIICHHBIX y‘II/ITeJ'IeM OpI/ICHTI/IPOB HeﬁCTBHﬂ B HOBOM y‘IC6HOM MaTepI/Iane; l'IJ'[aHI/IpOBaHI/IG
IYTH TOCTHYKCHUS 1IETICH;

— YCTaHOBJIEHHUE LIEJIEBBIX IPUOPUTETOB, BBIICTICHHE AJIbTEPHATHBHBIX CIIOCOOOB TOCTHXKEHUS LIETIH U BBIOOP Hanbosee H3pPeKTUBHOTO Crloco0a;

— yYMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BpEMs U YIIPABIIAThH UM;

— yYMEHHE IPHHUMATh PEUICHUS B MPOOJIEMHOM CUTYAIUH;

— TIOCTaHOBKa y4eOHBIX 33/1a4, COCTaBJICHHE TUIaHA U TIOCIIE0BATEIbHOCTH IEHCTBHIA;

- OpraHmamm pa60qer0 MECTa HpI/I BBITIOJTHCHUHN XUMHUUYCCKOT' O BKCHepI/IMeHTa;

— TPOTHO3HPOBAHHE PE3YJIbTATOB OOYUEHUs, OIICHUBAHUE YCBOCHHOTO MaTepHala, OllEHKAa Ka4eCTBa U YPOBHS MOJYUYCHHBIX 3HAHHUMA, KOPPEKIIHS
IIaHa ¥ crocoda JAeUCTBHUS TPU HEOOXOIUMOCTH.

Tlosznasamenvhvie

Obyuarowuiics noayuum 603MOMCHOCMb Ol POpMUPOBAHUS Cledyiouux nosHasamenvuvix YV/[:
—  TIOWCKH BBIJEICHHE HHPOPMAIIHY;
—  aHanM3 YCJIOBUH M TpeOOBaHMIA 3a/1auH, BEIOOD, COMOCTaBIeHHE U 000CHOBAaHUE CIIOCO0a pEIIeHUs 331auu;
—  BbIOOp Haubomnee A3PPEKTUBHBIX CIOCOOOB PEIICHUS 33]]a4i B 3aBUCIMOCTH OT KOHKPETHBIX yCIOBUK;
—  BBIIBIDKEHHE M 00OCHOBaHUE TMIIOTE3bI, BEIOOP criocoda €€ MpoBepKHU;
—  CaMOCTOSTENIBHOE CO3/IaHNE AITOPUTMA JIEATEIbHOCTH IPU PELIEHUH MPOOIeM TBOPUECKOIO U IOUCKOBOI'O XapaKkTepa

—  YMEHHS XapaKTepU30BaTh BEIIECTBA [10 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

—  OIMCBIBAaHHE CBOMCTB: TBEPABIX, XKUIKUX, F'a3000pa3HbIX BELIECTB, BbIACIECHHE UX CYIIECTBEHHbBIX MIPU3HAKOB;

—  u300pa)keHHe cCOCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBIO XUMHUYECKUX (DOPMYI U CYLITHOCTH XUMHUUECKUX PEAKIUHA C TOMOIIBI0O XUMHUYECKHUX
YPaBHEHHUI;

—  TpoBelieHHE HAONIONCHUMN, ONMMCAHUE NMPU3HAKOB U YCJIOBUN TEUEHHUS XMMHMUYECKHUX PEaKIU, BBIMOJIHEHHE XMMHYECKOTO SKCIEpHUMEHTa,
BBIBO/IbI HA OCHOBE aHaJIM3a HAOIIOJCHUH 3a SKCIIEPUMEHTOM, peIIeHUe 3a/1a4, NOJyYeHHe XUMUYECKOH HH(OpMAIK U3 PA3JIMUYHBIX HCTOYHHKOB;
—  YMEHHE OpPraHHU30BBIBaTh UCCIIEIOBAHKE C LIEJBIO IPOBEPKU TMIIOTES;

—  YMEHHE JeNIaTh YMO3AKJIIOUEHUs (MHAYKTUBHOE U 110 AaHAJIOTHUHN) U BBIBOJIBL;

— yMeHHE OOBEKTMBHO OLEHHBATh HMH(OPMAIMIO O BEHIECTBAX, MX XHUMHYECKHX IPOIECCaX, KPUTUUYECKH OTHOCUTHCA K ICEBIOHAYYHOU
nH(bOpPMAIIIH.



Kommynuxamuenvie

Obyuarowuiica noayyum 603MOACHOCMY OJiA POPMUPOBAHUS CLEOYIOWUX KOMMYHUKamusHuix YV][
TIOJTHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICIICH B COOTBETCTBHU C 33/1a4aMU U YCIIOBHSIMH KOMMYHHKAITUI
aJICKBaTHOE HCIOJIb30BAHNE PEUYEBBIX CPEACTB IS yIaCTUs B IMCKYCCUU apryMEHTALIMU CBOECH MO3UINH, YMEHHE MTPEICTABISATH KOHKPETHOE
cojiepKaHre ¢ OOIIeHHEeM €T0 B MMChbMEHHOM U YCTHOHM (popme, ompeiesieHne cCrioco00B B3aUMOACHCTBHUSA, COTPYTHUYECTBO B TIOMCKE U cOOpe
uHpopMaImy;
OTIpeIeIeHNE CIIOCOO0B B3aNMOJICHCTBHSI COTPYIHUYECTBO B IOUCKE U cOope HH(OpMAINH, ydacTue B THANIOTE, TNIAHUPOBAHUE OOLIHX
croco00B pabOThl, MPOSBICHUE YBAXKUTEIBHOTO OTHOIIEHUS K JIPYTUM YYalllMMCs; OIUCAHUE COAEPKaHMsI BBINOJIHAEMBIX AEHCTBUH C LIENbIO
OPUEHTUPOBKU B MPEAMETHO- IMPAKTUYECKOHN NeATENIbHOCTH; YMEHUS YUUTHIBATh pa3Hble MHEHHUS U CTPEMUTbCS K KOOPAMHALMM PAa3INYHbBIX
HO3ULIUHI B COTPYJHUUYECTBE;
(dopMynupoBaTh COOCTBEHHOE MHEHUE U IO3MLIUIO, apr'yMEHTHPOBATh U KOOPAUHUPOBATh €€ C MO3ULUAMU MaPTHEPOB B COTPYAHUYECTBE IIPU
BBIPA0OTKE OOIIEro PemeHus] B COBMECTHOU JIEATEIHbHOCTH;
OCYIIECTBIISITH B3aUMHBII KOHTPOJIb M OKa3bIBATh B COTPYIHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIITb;
IUIAHUPOBATh O0IIHME CLIOCOOBI Pa0OThI; OCYILECTBIIATH KOHTPOJIb, KOPPEKIIMIO, OLICHKY IeHCTBUI NapTHEPA, yMETh YOS)KAaTh;
UCIIOJIb30BaTh AJ€KBaTHbIE SI3bIKOBBIE CPEACTBA Ul OTOOPa)XKEHHs CBOMX UYYBCTB, MBICJIEH, MOTUBOB M MOTPEOHOCTEH; 0TOOpaXkaTh B peyu
(omucanue, OOBSCHEHHE) COJACP)KAHHE COBEpIIAEMBIX JEHCTBHH, Kak B (OpMe TPOMKOW COIUATU3UPOBAHHOM peud, Tak U B (opme
BHYTPEHHEH peun;
pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETCHIIMIO, HCIIONB3Ysl CPEICTBA YCTHOW M MHChbMEHHOH KOMMYHHKAIIMUM M TIPH paboTe ¢ TeKCTaMu
y4yeOHUKa W JIONOJHUTEJIBHOW JIMTEpaTypol, CIPaBOYHBIMM TaOJUIAMHU, MPOSBIATH FOTOBHOCTh K YBaKEHHIO MHOM TOYKHM 3pEHUs NpHU
00CyXIeHUU
Pe3yIbTaTOB BBHITIOTHEHHOM PaOOTHI.

Ilpeomemmnbvie pe3ynomamal

Obyuarowuiicss Hayyumcsi:

MPUMEHSTH OCHOBHBIE METO/bI IO3HAHMSI: HAOTIOJCHHE, U3MEPEHHUE, SKCIICPUMEHT;

OTHCHIBATh CBOMCTBA TBEPABIX, JKUJKHUX, TA3000pa3HBIX BEUIECTB, BBIACIISSA UX CYIIECTBEHHBIC PU3HAKH;
PacKpbIBaTh CMBICI 3aKOHA COXPAHEHHS M MACChI BEILIECTB, aTOMHO- MOJIEKYJISIPHOU TEOpUU

pas3iiniaTtb XUMHUYCCKUC U (I)I/ISI/I‘-ICCKI/IC SBJICHUA,

Ha3bIBaTh NPU3HAKH U YCIOBHUS MPOTEKAHNS XUMHUYECKHX PEaKIH;

coOroaTh mpasBuiia 6€30macHOi paboThI MPU MPOBEAECHHUU OIBITOB;

I0JTB30BaThCS 1TAOOPATOPHBIM 000PYIOBAaHHEM H HOCYION;

NOJTy4aTh, COOMpATh ra3000pa3HbIC BEIIECTBA U PACMIO3HABATH MX; XapaKTEPH30BaTh (PU3NUIECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHWYECKUX COCIUHEHUH, TPOBONUTD OIIBITHI, IIOATBEPIKIAIOIINE XMMUYECKIE CBOWCTBA N3yYCHHBIX KJIACCOB HEOPTraHNYECKUX BEILECTB;
pacKphIBaTh CMBICT TIOHSATHS «PAcTBOP», BBIYHMCISATH MAcCCOBYIO JIOJNIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C



onpeaeaEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA;

— XapakTepu30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTBO TUMA KPUCTAIUITMUECKON PEIIETKH, OMPEIENATh BHJ XUMHUYECKOW CBSI3U B
HEOPTraHUYECKUX COCAMHEHUSX;

— pacKpbIBaTh OCHOBHBIE TOJIOKEHHSI TEOPUU DIEKTPOJIMTHUUECKOW IMCCOLMALMU, COCTABIATh YPAaBHEHUS 3JEKTPOJIMTUYECKOW JTHCCOLUALINU
KHCJIOT, IIEJIOUe, COJIeH U peaklnii HOHHOTO OOMEHa;

— PpacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN, OMPEACNATh OKUCIUTENb U BOCCTAHOBUTEb, COCTABISATH YpPaBHEHUS
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

— Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKOUN PEaKIIHH;

— XapaKTepu30BaTh B3aHUMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAIIOB U METAJIJIOB;

— MPOBOJAUTH ONBITHI MO MOJYUYECHUIO U3YUCHUIO XUMUYECKUX CBOMCTB PA3IUYHBIX BEIIECCTB;

— TpaMOTHO OOpaIaThCsl C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

Ooyuarowguiica noayuum 603IMONCHOCHL HAYYUMbCA:

—  BBIIBUraThb U MPOBEPATh SKCHEPUMEHTAIBHO THUIOTE3bl O XMMHUUYECKHMX CBOMCTBaX BEHIECTB HAa OCHOBE HMX COCTaBa U CTPOCHHS, HX
CIIOCOOHOCTH BCTYIATh B XUMHUYECKHUE PEAKIIMHU, O XapaKTepe U MPOAYKTaX Pa3luYHbIX XUMUYECKUX PEAKIINN;

—  XapakTepu3OoBaTh BEIECTBa IO COCTaBYy, CTPOCHUI0 M CBOMCTBaM, YCTaHaBIMBATb NPUYMHHO-CJIECJACTBEHHBIE CBSI3M MEXAY JIaHHBIMU
XapaKTEPUCTUKAMHU BEIIECTBA,

—  COCTaBIIATh MOJIEKYJISIPHBIE U TIOJIHBIE M OHbIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM YPaBHEHUSM;

—  IPOrHO3HPOBATHCIOCOOHOCTHBEIIECTBANPOSABIATHOKUCIUTEIbHBIEUINBOCCTAHOBUTENILCBONCTBA ¢ YUETOM CTEIEHEH OKUCIICHHS 3JIEMEHTOB,
BXOJISIIIIMX B €0 COCTaB;

—  BBIIBUTaTh U MPOBEPATH SKCIEPUMEHTAIBHO THIOTE3bl O pe3ylbTaTax BO3JCHCTBUS pPa3iMYHBIX (PAKTOPOB Ha HU3MEHEHUE CKOPOCTHU
XUMUYECKON PEaAKIIUH;

—  HUCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS I SKOJIOTHYECKH IPaMOTHOTO MTOBE/ICHHUS B OKPYKaloIIel cpeie;

—  HCTOJB30BaTh NMPUOOPETEHHBIE KITIOUEBHIE KOMIIETCHIIMM TPH BBHIMOJHEHUH TMPOCKTOB M PEIICHUU y4eOHO-MCCIIEIOBATEIBCKUX 3a/1ad TI0
W3YYCHUIO CBOMCTB, CIIOCOO0B MOTYYCHHS ¥ PACIIO3HABAHUS BEIIECTB;

—  00BEKTHBHO OLICHUBATH MHPOPMAITUIO O BEIIECTBAX M XUMHUYECKHX MPOIIeccax;

—  OCO3HaBaTh 3HAYEHHE TEOPETUUYECKHUX 3HAHUH MO XUMUU ISl MPAKTUYECKOMN NEeITeIbHOCTH YEJIOBEKa;
CO3/1aBaThb MOJIENIM M CXEMbl JJI pelleHUs] y4eOHbIX U MO3HABATENbHBIX 3a7ay; MOHMMATh HEOOXOIUMOCTb COOJIOACHUS MPEANHCAHUH,

[pejiaraéMbIX B MHCTPYKIUSAX 110 UCIOIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JP.

q)Ole)I KOHTPOJIs

Dopmuposanue HKT- komnemenmuocmu ooyuaoujuxcs

Y4eHuK HayuuTCs:

- ICIIOJIb30BaTh DPA3HbIC NPUEMbl IOUCKAa MH(OpMALMM Ha MEPCOHAIBHOM KOMIIBIOTEpPE B 00pa30BATEIbHOM IPOCTPAHCTBE C HCIOJIb30BAHUEM
o0opynoBanus U poOBO 1abopaTopuy;



- UCTIOJIb30BaTh Pa3IMYHbIE CTIOCOOBI XpaHEHHSI U BU3yaIH3alui HHPOpMAIIIK, B TOM YuCIie, B rpaduueckoil popme

Dopmuposanue KomMnemeHMHOCMU 6 001ACMU ONBIMHO-IKCREPUMEHMATILHOIL U NPOEKMHOIL OeAmenbHOCmu

VYdeHuK HaydyuTCs TUIAHUPOBATH W BBHINOJNHATH Y4eOHOE MCCIETOBAaHUE M YIE€OHBIN MPOEKT, UCIOIB3ys 000pYAOBaHUE, MOACIH, METOMbI, TIPHUEMBI,
aJIeKBaTHbIE UCCIIeAyeMOil mpobiieme.

Y4eHUK NOJYyYUT BO3MOKHOCTh HAyYUTHCS CaMOCTOSTENbHO 3aJyMblBaTh, IUIAHUPOBATh M BBHINOJHATH y4eOHOE HCCiIeNOBaHUE, Y4YEOHBIM U
COLIMAJIBHBIN ITPOEKT MO €CTECTBEHHOHAYYHOMN HAPABICHHOCTH.

Yuem pezynomamoe eneypounoii oeamenvnocmu

Dopmul U nepuoOUYHOCMb KOHMPOJIA

Bxoonoii konmpons IpoBONUTCS BHaYalle y4eOHOI0 Tojia Jiylsl IPOBEPKU HAYaIbHBIX 3HAHUNA U YMEHUH 00yYaroImuxcs.

Texywuii KOHMpPO.lb TPOBOAUTCS HA KAXKIOM 3aHITHU B (hOpME MeAarornyeckoro HabaroAeHusl.

Tecmosbiii KOHMPO.Ib OCYIIECTBISAETCS IO OKOHUYAHUU U3YUEHUS KaX/10T0 pasJena.

Ilpomesicymounas ammecmayusi IPOBOAUTCSA B KOHIIE y4eOHOTro rojaa B (hopme 3alIUThI MPOEKTa, MO3BOJISIET MPOBECTH aHAIN3 Pe3yIbTaTUBHOCTH
OCBOCHHS OOYYaIOUIMMHCS OCHOB OIBITHO-3KCIIEPUMEHTAIILHOW W MPOCKTHOW JESATETBbHOCTH JIaHHOTO Kypca BHEYPOUHOH JeATEIbHOCTH
«OKCIepUMEHTAIbHAS XUMUSD.

Kpumepuu ouenku pe3ynibsmamoe oceéoenus npozpammol Kypca

Pabora oOydarommuxcsi OLEHHBAETCA MO TPEXYPOBHEBOHM INKaje, MPEANojaralomeil Haludyue CIEAYIOIMIUX YPOBHEH OCBOCHHS MHPOTPaMMHOTO
MaTepHaa: BBICOKUN, CPETHUM, HU3KUH.

Bbicokmii ypoBeHb: O0y4YaroLIMiics IEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30oBaTelIbHOI JEATENbHOCTH,
HPOSBISIET HHUIUATHBY, HE TIPOITYCKAET 3aHATUS 0€3 YBaKUTEIbHOW MPUYHMHBL, IEMOHCTPUPYET BBICOKHH YPOBEHb 3HAHMN M KOMITCTCHIIHI, BiIa1eeT
Ha BBICOKOM TBOPYECKOM yYpPOBHE MPHOOPETEHHBIMH B XOZI€ U3YYEHUS MPOTPaMMbI YMEHUSIMH U HABBIKAMU;

Cpennuii ypoBeHb: 00ydJaroUIMiiCs JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BATENBbHOM JESTETBHOCTH, MPOSBIISET
XOpOIIMK YpOBEHb 3HAHMW M KOMIICTCHIM; WHHUIIMATHUBBl HE MPOSBISIET, HO CIIOCOOCH MOJICP)KUBATh HMHUIMATOpA B IPEAJIaracMoM II0Jie
JeSITETbHOCTH, B IOCTATOYHOM CTENEHH BJa/I€eT MMOJy4YaeMbIMH B XO/I€ U3YUEHHsI IPOrpaMMbl YMEHUSMHU U HaBbIKaAMH;

Hu3kuii ypoBeHb: 00yJaromuiicst 1eMOHCTPUPYET HEAOCTATOUHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00Pa30BaTENBHON JESATEILHOCTH,
HIOCEIIAeT 3aHATUS OT CIydasi K CIIydaro, OKa3bIBAET YAOBICTBOPUTEIBHBIH YPOBEHb 3HAHNI M KOMITETEHIIHH, B II€JIOM C1a00 BiIaJeeT NOoIydaeMbIMH
B X0JI€ U3y4YCHHUSI IPOTPAMMbI YMEHUSIMHU M HaBBIKAMH.

®opMbI pe3yJIbTATOB OCBOEHHUS IPOrPaMMBbl BHEYPOUHO 1eSITeIbHOCTH:

1. OT™MeTKa ypOBHS JOCTHKEHUH 00yUYaloIerocs B JIUCTE MEAaroruaecKoro HabIroIeHHUS;

2.3anucu B JKypHasie yd€Ta O pE3yJIbTaTUBHOCTH Yy4yacTHs OOYYAIOIIMXCS B MEPONPHUATHAX pPa3HOrO BHJIA W YPOBHS (AMIUIOM, TpamoTa,
0J1aroIapHOCTBH, APYroe);

3. 3amnucu B )KypHajie y4€T 00 y4acTu U B BbIE3HBIX MEPOIPUATHUSIX.



KAJTEHIAPHO-TEMATUYECKOEIIVIAHUPOBAHUE

BHeYypouHoii aesitenbHOCTH « XUMMUS» - 8knace(344yaca)

€ YKa3aHMeM MCIO0JIb30BaHMs 00opynoBaHusa nudposoi Jadoparopun «Touka pocra»

xuMnu J1abopaTopHblii onbITNel.

PaccMoTpenne BemecTB ¢ PpPa3iMYHBIMH  (PU3MUYECKHUMH
cBoiicTBaMu (MeAb, JKejle30, LHMHK, cepa, BOAa, XJOPHJ]
HATpUS

Ne Tema 3ansTust Kon-so | Marta | Jlata | Hcnonb3oBanue 000py 0BaHus
n/n 4acoB Al | phakr «Touka pocra»
1. Beoonvtit  uncmpykmaxc no Th  Xumus—Hayka 1 Texnuka Oe3omacHocTn B KaOuHere Xumuu
JKCepUMeHTANIbHAs. TP nenrtpa «Touka Poctay.
,ZIeMOHcmpauuonubm IKcnepumernm 3HAKOMCTBO C 060p}II[0BaHI/IeM.
0],
O3nakomnenue ¢ nabopamopHvim 000pyOoGanuem; npuémul
Oe3onacnoii padomel ¢ HuMm.
2. Ilpakmuueckas paboma Nel 1 Jarauk TeMIepaTypbl (TepmoniapHbIii),
«llpasuna mexnuku 6Oe3onacnocmu npu padome CIIMPTOBKA
nabopamopuvim  o6opyoosanuem. H3zyuenue cmpoenusn
naamenu)
3. Meroapl TO3HAHHUS B XUMHH. OKCIEPUMEHTAIbHBIC ocHOBBI|L Harank TCMIICPATYPbI (TepMONIapHBIH),
CIIMPTOBKA




MGTOI[I)I IIO3HAaHUA B XMMUU.
3KCHepI/IMCHTaJ'ILHBIC OCHOBBI XUMHNHU
TP

JladopaTopHplii onplT Ne3. 3yuyeHue cBOMCTB BelleCTB:
Harpesanue Boabl, HarpeBanue okcuga kpemuusi(IV).
Jlabopamopuvtitonvim/Ne4.

«H3mepenue memnepamypvl KuneHUs 600bl C HOMOULBIO
0amuuKa memnepamypsl u mepmomMempar

Jatunk TeMIIepaTyphl IUTATHHOBBI,
TEPMOMETD, NIEKTPUYECKasl IINTKA

MeTtoabl MO3HAHUS B XMMUH. 9KCHepI/IM€HTaHbHHe OCHOBBI
XHUMHUHU

TP
Jlabopamopuwiit onbimNeS.
«Onpeoenenue memnepamypol niaeneHus u

Kpucmajulauuu wemaiia)

JlaTauk TeMriepaTypsl (TEpMOIIapHBIN )

HepBOHa‘-IaJIBHBIC XUMHYECKHE TTOHATHS. UHnCThIe BEIICCTBA U
CMECH

Jlabdopamopusiii onbimNe 6.
Hccneoosanue (pusuueckux u XuMU4eCKUxX Ce0ICME

npuUpoOHbIX eujecme (U36eCMHAKOB).

PeaxTuBbl 1 xuMuyeckoe 000pyI0BaHNE

YucThle BelIeCTBA M CMECH. Crroco0b1 pa3acieHus CcMeceH:
JieficTBHE Mar HUTOM,

OTCTauBaHUC, (bl/IJ'II)TpOBaHI/Ie, BbIITAPHUBAHUC,
Kpuctauii3anusa, IUCTUIIALAA.
P

Jlabopamopnuiii onvim Ne7. Pazoenenue

PeakTuBBI 1 XUMHYECKOE 000PYIOBaHKE

Ilpakmuueckasa paboma Ne 2.

Osnadenue  Hagvlkamu  pazoeneHuss  OOHOPOOHBLIX U
HEeoOHOPOOHBIX cMecell: omcmauganue, huibmposanue,
evinapueanue, KpUCmanau3ayus, oucmunnaAyuA
(nepezouka).

PeakTuBbI 1
XUMHYECKOE 000pyI0BaHUE




CnoxHble BENIECTBA X COCTAB U
CBOMCTBA.
P

Jlabopamopnutiioneim/Ne13.
3naxkomcmeo c 00pazyamu cioHCHbIX
Bewiecme, munepanog u 2opusix nopoo. Onucanue c6oiicma.

Jlemoncmpayuonnwiit sIxcnepumenm Ne

9. ?}PH%CKHG H XUMHUYCCKHC ABJICHHA. PeaktuBbl W XuMuyeckoe 00OpyJOBaHUE,
Tlemoncmpayuonusiii sxcnepumenm Ne JlaTunk TemnepaTypbl IJIATUHOBBIN
2. «Bvloenenue u noznouwjenue menna— RPU3HAK XUMUYUECKOU
peaxuuuy Jladopamopuotii onvimNe9.
Ilpumepvr  puzuueckux aeaenuil: ccudanue CMEKIAHHOU
mpyoKu,  Kunsayenue  600bl  ,n1aejieHue  napaguna.
Jabopamopnoiii onvimNel0
Ilpumepvt Xumuueckux sAe6AEHUN: 20peHUE OpPeGeCUHbl,
63auUmMo0eiicmeue Mpamopa ¢ CoNAHOU KUCI10moil.

10. ATOMBI W MOJIEKYJIbI, MOHBI. BellecTBa MOJIEKYISIPHOTO U JaTtuuk TemriepaTypbl IUIATUHOBBIM, AaTYUK
HEMOJIEKYJIIPHOTO CTpoeHHUs. KpucTtaiinueckue pemeTku. TeMIepaTypbl TepMONAapHbII
TP /lemoncmpayuonnsitii onvim Ne3.
«Temnepamypa nnaenenus eeuyecme ¢ pA3HbIMU MUNAMU
KPUCHANIUYECKUX PEUEMOK)

11. [IpocThie ¥ CIIOXKHBIE BELIECTBA. XUMHUYECKHH 3JIEMEHT. PeakTuBbl 1 XUMHUECKOe 000pyI0BaHNE
Xnmuueckuil 3Hak. [IpocTeie BemecTBa: METaIbl 1 HEMETAJUIBI.
P
Jlaoopamopuwiiioneim/Nel 1.
3Hakomcmeo ¢ o0pazuamu npoCmMuvIX 6eULeCme: Memaiios
u Hememainnos. Onucanue ceoiicme.
JlabopaTtopupiii _onbiT _ Nel2. H3yuenue oOpa3uos
METAJIOB H HEMETAJLIIOB (Cepbl, kKeJjie3a,
aJloMuHus, rpagura, Meau u ap.).
12.

PeakTnBBI 1 XUMHYECKOE

000pynoBaHUe
[Tpubop nns

OIIBITOB C SJICKTPHUYCCKHUM TOKOM




13.

@opMysbl  CIOXKHBIX  BEIIECTB. KauecTBeHnbIi u
KOJIMYECTBEHHBIN COCTAB BEIICCTRA.

TP

Jlemoncmpayuonnstii Ixcnepumenm Ne

5. «Pa3znoscenue OCHOBHO020 Kapoonama
meou(ll)(manaxuma)

PeaktuBel M xuMHYeckoe 00OpYyIOBaHUE,
3JIEKTPOHHBIE BECHI

14.

@opMynbl  CIOXKHBIX  BELIECTB. KauecTBeHHbII 51
KOJINYECTBEHHBIN COCTAB BEILIECTBA.

15.

@opMyIbl CIOXKHBIX BelIeCTB. Ha3BaHMS CIOKHBIX BEILIECTB.
PeaktuBel. Otuketku. TP

PeakTuBbl 1 XUMHUUYECKOE 000PYIOBaHHE

16.

I'pynmbl  paHeHHs  peaKTUBOB.  YCJIOBUS  XpaHEHUA U
UCIOJIb30BaHUSI.
P

PeakTuBBI M XUMHYECKOE 060py,I[OBaHI/Ie

17.

3aKOH COXpaHEHHUS MaCChl BEIIECTB.

TP

Jemoncmpayuonnsiit Ixcnepumenm Ne 6. «3akon coxpanenus
Maccol eeuyecnmey

Becsl anexTpoHHBIE

18.

XUMHUYECKUE IIpeBpallcHus. XUMUYECKHUE PEAKLUU.
TP

JladoparopHeriionbiTNelS.

IIpu3HaKu NpoTeKaHUA XMMHUYECKUX PeaKUMii: HarpeBaHue
MeJIHOM MPOBOJIOKH;

PeaxTtuBel M XUMHYECKOE 060py,I[OBaHI/Ie

19.

XVWMHUYECKUE YpaBHEHHMs. DBpInogHeHWe TPEHUPOBOYHBIX
YIOPAXHEHU 10 COCTABJICHUIO YPAaBHEHUW XUMHYECKUX
peakuuit




20.

Tunbl XUMHYECKUX PEAKLIHA
P

Jabdopamopusiiionbim/Nel6.
Tunw XUMUYECKUX PeaKuuil: pasznodxcenue 2uOpPoOKCcUoOa

meou (I1); ezaumoodeiicmeue dycenesa ¢ pacmeopom Xaopuoa
meou (II), ezaumooeiicmeue oxcuoa meou (IlI) ¢ pacmeopom
COJIAHOI KUC/IOMBbl.

PeaxTtuBeI M1 XUMHUYECKOE O60py,I[OBaHI/Ie

22 IToaroroska B BIIP

22. TecToBbIii  KOHTPOJIbL. «OCHOBBI  JKCIEPUMEHTAIbLHON
XHUMHHY.

23.

Kucnopon. Peakunu, ucionb3yeMble JUIs
LloryyeHus Kucjiopoaa B 1adopaTopuu
P

Hemoncmpayuonnstii Ikcnepumenm Ne

7. «llonyuenue u codbupanue Kucnopooa ¢ nabopamopuu
H 3anonnenue um zazomempar

PeaxTuBbl
XUMHUYECKOE

000pynoBaHUE




24.

XUMHUYECKUE CBOMCTBA KUCIOpoaa. OKCHUIIBI.

P

Jlabopamopustii onvim Nel7.

«I'openue cepot u pocpopa na 6030yxe u 6 Kuciopooe»
Jlabopamopuwtii onvim Nel8.

«l'openue »cenesa, meou, MazHus Ha 6030yxe U 6 KUCI10p00e»

Jabdopamopusiiionvim/Nel9.
Paccmompenue  oopazuyoe  okcuooe  (yenepooa(lV),

6000pooa, pochopa, medu, Kanvyus, rxeene3a, KpemHus).

PeakTuBbI 1 XUMHYECKOE 000pYIOBaHKE

25. [loaroroska k BIIP

26. %%320’7( 1 €ro CcocTas. [TpuGop Ans onpeneneHus cocTaBa BO3ayxa
Jlemoncmpayuonnwiii  Ikcnepumenm Ne 8. «Onpedenenue
cocmaesa 6030yxa»

21. Bogopon. Ilonyuenue Bomopoma. Mepbl 0e30macHOCTH 1pY PeakTuBbl 1 XUMUYECKOE 000PYIOBaHUE

paoote ¢ Bogopoaom. [Iposepka Ha unctoty. ['pemyunii ras.
TP




28.

XHUMUYECKUE CBOMCTBA Bojopoaa. [lpumenenue.
Jemoncmpayuonnslii Ikcnepumenm Ne

10. «Ilonyuenue 600opooa peaxuueil aIlOMUHUA CO CMECHIO

cyavhama medu u xaopuoa Hampus)
TP

Jemoncmpayuonnwiii s3kcnepumenm Ne 11.3anumamenvhote
OnbLIMBL C 6000POOOM: Jlemaruiaa OanKa, 63pvlearoujuecs
ny3sipu, 1emaroujue MolivHble WApUKU.

PeakTuBbl 1 XuMHUUYecKoe 000pyI0BaHHE

29.

TecToBbIli KOHTPOJIL. «IIpakKTHKYM MO H3YyYEeHHMIO Ta30B:
KHCJIOPO/Ia U BOAOPOAAY.

30.

Boma. Metoasl omnpeneneHust coctaBa BOJbI - AHAIW3 U

CHHTE3.
P
Jlabopamopuwtii onvim Ne 20.

«Onpedenenue 6000npoGOOHON U OUCMUNIIUPOBAHHOU
600b1)

JlaTduk  3JEeKTPONpPOBOAHOCTH,  LU(POBOH
MHUKPOCKOII

31.

dusudueckre U XUMUYECKHE CBOMCTBA BOJIEIL.
P

Jaoopamopnbsiii onovun No2l.
OKpacka uHOuUKamopoé HelimpanbHou cpeoe

Jabopamopnbiii onbimNe22.
Cpagnenue npo6é 600bl: 6000npPOBOOHOU, U3 20POOCKOZ0
OMKPBIMO20 8000eMd.

PeakTuBBI 1 XUMHYECKOE 000PYIOBaHNE

32.

Bona—pactBopurens. PactBopsl.
P

Jlabopamopmuiit onvim Ne 23.
«HM3yuenue 3asucumocmu pacmeopumocmu eeuiecmea om
memnepamypoi)

JlaTunk
TEMIIEPATYPbI TIATUHOBBIN

33.

[Ipuponnbie pecypchbl. Dkonorusi Boabl Jladopamopuwiit onvim
Ne25 «llepecviuyennstii pacmeop»

LudpoBoii MUKpocKon

34.

Hmozoeoe 3anamue npoexkm




