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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma Kpy»Kka 110 XUMUH COCTaBJIE€HA B COOTBETCTBUH C:

- @enepanbHBIM 3aKOHOM OT 29.12.20121 Ne273-D3 «O6 o6pa3zoBanuu B POy (¢ U3MEHEHUSAMH);

- TpeboBanusMu DenepaqbHOrO TOCYAAPCTBEHHOTO O00pa30BaTENBHOTO CTaHIAPTa OCHOBHOTO
oOmiero o0pa3oBaHUs, YTBEPXKICHHOTO IprKa3zoM MwuHoOpa3zoBanus Poccuiickoii denepanuu ot
31.05.2021r Ne 287 (c UI3BMEHEHUSMH )

- ®DenepanbHON 00pa30BaTEIBHOW TPOTPAMMON OCHOBHOTO 00IIero ooOpasoBaHus (TpuKa3
Munuctepcta npocserienust PO ot 18.05.2023r Ne370);

- DenepanbHOW MPOrpaMMON BOCIUTAHUS, OJOOPEHHOU pemieHneM (eaepatbHOro y4eOHO -
METOIMYECKOT0 00beIMHEHUS 110 00mmeMy oopazoBanuio (mmpotokost ot 02.06.2020 r. Ne2/20);

- yueOHukamu O.C. Tabpunsa,MI.I. Octpoymo C.A. CnagkoB( «Xumus 8kiaccy, Mockaa,
«[Ipocsemenuey, 2024r.(Ilpukaz MunucrepctBa npocsemienust Poccuiickoit ®enepanunn ot 26.06.2025
Ne 495 «O6 yrBepkaeHuH (eaepasbHOrO MepedHs y4eOHMKOB, JOMYLIEHHBIX K HCIOJIB30BAHMIO MPU
peain3allii MMEIOLUX TOCYJapCTBEHHYIO aKKpeIUTAalUilo o0pa3oBaTeNIbHBIX IpPOrpaMM HaydajabHOIO
00111eT0, OCHOBHOTO OOIIETro, CpeaHero oOmero oOpa3oBaHHS OPraHU3ALUSIMH, OCYIIECTBISIONIMMU
00pa30BaTeNIbHYIO JIEATENbHOCTh U YCTAHOBJIEHUM MPEIEIBbHOTO CPOKa HCIOJIb30BAHUS HCKIIOUEHHBIX
y4eOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUIMH Y4€OHBIX OCOOUID»);

- TpeOOBaHUSIMH, TIPETYCMOTPEHHBIMHU CaHUTAPHBIMHU TTpaBuiaMu 1 HopMamu CanlluH 1.2.3685-21
"l'urueHn4ecKne HOPMATUBBI U TPEOOBaHUS K 00€CIICUCHUIO O€30MaCHOCTH U (MJU) OE3BPEIHOCTH IS
yenoBeka (akTOpoB cpebl OOMTaHUs", YTBEPKIACHHBIMU MOCTAaHOBJIEHUEM [ JTaBHOTO rocy1apcTBEHHOTO
canutapHoro Bpaya Poccuiickoit ®eneparnuu ot 28 ssaBapst 2021 r. N 2 (¢ U3SMEHEHHSIMH) U CAHUTAPHBIMU
npaBunamu  CIT  2.4.3648-20 "CaHHTapHO-dIIHIEMHOJOTHUECKHE TpPEOOBaHUS K OpPraHU3AIUSIM
BOCIIUTaHUS U OOy4YeHHs, OTAbIXa U O3J0POBIEHHS JeTell u MoJoAekHu", YTBEP>KICHHBIMU
MOCTaHOBJIEHWEM [ J1aBHOIO TOCYAapCTBEHHOrO CcaHUTAapHOro Bpada Poccuiickoit ®enepanuu oT 28
cents0ps 2020 1. N 28;

- [Ipukazom Munucrepcta npocseuieHusi Poccuiickoit ®enepaunu ot 23.07.2025 r. Ne 551 «O6
YTBEpKIACHUM (hefepanibHOrO MEepeyHsl 3JIEKTPOHHBIX 00pa3oBaTeNIbHBIX PECYPCOB, JOMYIIEHHBIX K
WCIOJIb30BAHUIO TIPU pealM3alii HUMEIONINX TOCYAapCTBEHHYIO aKKpeIUTAlMI0 00pa30BaTeIbHbBIX
MIPOrpaMM Ha4aJbHOTO OOIIEr0, OCHOBHOTO OOILIEro, CpeHero oo1ero oopa3oBaHUs».

[IporpaMma COOTBETCTBYET OCHOBHOM 0Opa3oBaTeIbHOM MpOrpaMMe OCHOBHOIO OOIMIEro
o0OpasoBanus, JIoKabHBIM akTaM MBOY «TpynoBckas nmikosna» Cumbeponosibeckoro paiona Pecryomuku
Kpbim.

B oOyuenunm xumuu O0JbIIOE 3HAUEHHE HMEET OKCIEPUMEHT. AHAIU3UPys pe3yibTaThbl
MIPUBEACHHBIX OIBITOB, yJaluecs yOexAaroTcsl B TOM, YTO T€ WJIM UHBIE TEOPETUUECKUE IPEICTaBICHUS
COOTBETCTBYIOT WJIM IIPOTUBOPEUAT PEATbHOCTH. TOIBKO OCYIIECTBIISISI XUMUYECKHUIM SKCIIEPUMEHT MOKHO
MIPOBEPUTH JOCTOBEPHOCTH MPOTHO30B, CACTaHHBIX HA CHOBaHUU Teopuu. B mpoiiecce skcriepuMeHTanbHOM
paboTel yyamuecs NPUOOPETAIOT ONBIT TO3HAHUA PEATbHOCTH, SIBISIIOIIMKACA BAXHBIM O3TarloM
dbopMupoBaHHsl Yy HHUX YOeXKICHUN, KOTOPbIE, B CBOIO O4Yepelb, COCTaBISIOT OCHOBY HAy4HOTO
MHPOBO33PEHHUS.

Buenpenue o6opynoBanus nudpoBoii 1abopatopun 1ieHTpa « Touka pocTay Mo3BOJIUT KAYECTBEHHO
W3MEHUTH Ipoliecc 00y4eHUs: XUMUH.

KonnuecTBeHHBIE SKCIIEPUMEHTHI MO3BOJIAT MOJIYYaTh JOCTOBEPHYIO HHPOPMALIHIO O TPOTEKAHUHU
TeX WIM HHBIX XHMHYECKHMX TMIpOIeccax, O CBOMCTBax BemecTB. Ha OCHOBE MOJIy4EHHBIX
SKCIEPUMEHTAIbHBIX JIaHHBIX OO0y4aeMble CMOTLYT CaMOCTOSATENBHO JejaTh BBIBOJABI, 0000IaTh
pe3yabTaThl, BBIABIATH 3aKOHOMEPHOCTH, 4YTO OJIHO3HAaYHO OyAeT CHocoOCTBOBATH MOBBIIICHUIO
MOTHBALUN 00y4EHUS IIKOJIBHUKOB.

JlaHHas mporpamMMa KpyxkKa oOecreyrMBaeT YCBOEHHE YYalIUMHCS BaKHEHIINX XUMHUYECKUX
3aKOHOB, TEOPUH U MOHATHUH; (OPMUPYET MPEJICTABIECHUE O POJIU XUMHUHU B OKPYKAIOLIEM MUPE U KU3HU
yenoBeka. [Ipu 3ToM OCHOBHOE BHUMaHHME YIEISAETCS CYIIHOCTH XMMHUYECKMX peakUuid U METOAAaM HX
OCYILIECTBIICHUS.


https://login.consultant.ru/link/?req=doc&base=LAW&n=441707&dst=100137
https://login.consultant.ru/link/?req=doc&base=LAW&n=486034&dst=100047
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OaHuM H3 OCHOBHBIX MPHUHIMUIIOB MOCTPOCHHS MPOrPAMMbI SIBJSETCS MPUHIUIT JIOCTYIHOCTH.
DKCHepUMEHTAIbHBIC JaHHbIC, MOJYYCHHBIC YYalIUMUCSA MPU BBINOIHEHUU KOJUYECTBEHHBIX OIIBITOB,
MO3BOJISIOT YYAIIUMCSI CAMOCTOSITENILHO JEJIaTh BHIBOIbI, BBISIBIIATh 3aKOHOMEPHOCTH.

[Toaxo1b1, 3aJI0KEHHBIE B COJCPKAHUE MTPOTPAMMBI KPY)KKa, CO3/IAIOT HEOOXOIUMBIE YCIIOBHS JJIs
CHUCTEMHOT'O YCBOCHUS YUalTUMUCS OCHOB HAyKH, JUIsI 00ECIIEUCHUs Pa3BUBAOIIETO M BOCITUTHIBAOIIETO
BO3/ICUCTBUS 00YUEHUS HA JIMYHOCTH yuamierocs. QopMupyembie 3HaHUS JOJDKHBI CTaTh OCHOBOW CHCTEMBbI
YOCKICHHUI TKOJIBHUKA, [ICHTPAILHBIM SJIPOM €r0 HAyYHOTO MUPOBO33PCHUSL.

Ha 6a3e mentpa «Touka pocTta» oOecredmBaeTCs peanu3anus 00pa30BaTEIBHBIX MPOTpaMM
€CTeCTBEHHOHAYYHOH W TEXHOJIOTUYECKON HaNpaBJICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHU C
TpeOOBaHUSAMHU 3aKOHOJATENBCTBA B cepe oOpa3oBaHus U ¢ Y4ETOM pekoMmeHmanuii demepabHOTO
oriepaTopa y4eOHOTO TpeaMeTa « XUMUs).

OO6pazoBarenpHas MporpaMMa IMO3BOJIIET MHTETPUPOBATH PEATM3yeMbIe TMOJXO0JbI, CTPYKTYPY U
CoJIepKaHue TIPH OpraHu3aluu o0ydeHuss XUMHUH B 8-9 KiaccaX, BBICTPOGHHOM Ha 0asze Jo0oro u3
JOCTYIHBIX yueOHO-MeToanueckux komimiekcoB (YMK).

Hudpoas nabopaTopus TOJHOCTHIO MEHSET METOIUKY M COJIEpKaHUE SKCIEPUMEHTAIBHOU
NESTETPHOCTH M pEIIaeT BbIIENepeuncieHtbie mpooseMbl. [IIupokuit CHekTp AaTYUKOB TMO3BOJISET
YYaIIUMCS 3HAKOMUTBCSA C TTapaMeTpaMyi XUMUUYECKOTO IKCIIEPUMEHTA HE TOJIbKO Ha Ka4€CTBEHHOM, HO U
Ha KOJIMYEeCTBEHHOM ypoBHE. [{udpoBas madoparopus mo3BoJIseT BECTH JUIUTEIbHBIN SKCIIEPUMEHT J1aXKe
B OTCYTCTBHE DKCIIEPUMEHTATOPA, & YACTOTa UX U3MEPEHUN HETOABIACTHA YEJIOBEYECKOMY BOCIIPUSATHIO.

Ucnonws3oBanne obopynoBanust «Touka poctay mpu peanu3aiuyl JaHHOW MPOrpaMMbl IMO3BOJISIET
CO3/1aTh YCIIOBUS:

- IS paCIIMPEHUS COJEP>KaHMSI MKOJIBHOTO XHMHUYECKOTO 00pa30BaHMS;

- JIJIs TIOBBIIICHHS TIO3HABATEIFHON aKTUBHOCTH OOYYAIOIINXCS B €CTECTBEHHOHAYYHOH 00J1acTH;

- JUIS Pa3BUTHUS JIMYHOCTH peOEHKAa B Tpolecce OOydeHUs XHMHH, €ro CIIOCOOHOCTEM,
(dhopMHUpOBaHUS U YIOBIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

- ans paboThl ¢ 01apEHHBIMU HIKOJbHUKAMU, OPTraHU3allMd UX Pa3BUTHA B PA3IUYHBIX 00JIACTIX
00pa3zoBaTebHON, TBOPUYECKON JIEATETHHOCTH.

Llens u 3amaun:

- OcBoeHue BaXKHEUIIMX 3HAHUN 00 OCHOBHBIX MOHATHUSIX M pa3feiax XUMHH, XUMHYECKOI
CHUMBOJIUKE;

- Peanuzanms OCHOBHBIX 00II€00pa30BaTENbHBIX MHPOrpaMM MO y4eOHBIM MpeaMeTam
€CTECTBEHHOHAY4YHOU HANpaBJICHHOCTH, B TOM YHUCIIE B PaMKaX BHEYPOUHOM A€ATEIbHOCTH 00Yy4atOIIUXCS;

- BBEJCHUE COBPEMEHHBIX CpPEICTB OOY4YEeHHS M BOCIUTAHUS Ui H3ydeHHs (B TOM 4HUCIE
AKCIEPUMEHTAJIBLHOTO) AUCUMIUIMH (MOJIyJeil) eCTEeCTBEHHOHAYYHOU HAaIpaBICHHOCTH IMPH pealn3alluu
OCHOBHBIX 00111€00pa30BaTeNbHBIX MPOrpPaMM U JOMOJIHUTEIBHBIX 00IIe00pa3oBaTeIbHbIX MPOTpaMM, B
TOM YHCJIIe JUIS paCIIUPEHUS COJepKaHUS yIeOHOTO mpeaMeTa « XUMUS.

- [IpumeHeHune noyuyeHHbIX 3HAHUN, yMEHUN U HABBIKOB s 0€3011aCHOTO MCIIOIb30BaHUsI BEIIECTB
U MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE, HAa MPOU3BOJACTBE; Ul PEIICHUS MPAKTHUYECKUX 33734 B
MTOBCETHEBHOM JKU3HU, IPEIYIPEKICHUS SIBICHUI, HAHOCSIIUX BPE 3I0POBBIO YEIOBEKA U OKPYKAIOIIEH
cpene.

- Bocnuranue OTHOIIEHHS K XUMHHM KaKk K OJHOMY U3 (PyHIaMEHTalIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M DJIEMEHTY OOIIeueIOBeuecKOoil KyIbTyphl, BOBJICUECHUE Y4YAIIUXCS B MPOEKTHYIO
NEeSATENbHOCTb.

OO0111ee 4ynciIo 4acoB, OTBEAEHHBIX ISl BHEYPOUHOU AEITEILHOCTH 110 XUMUHU Ha YPOBHE OCHOBHOTO
obmrero o6pazoBanus, coctapiseT B 8 kinacce — 34 vaca (1 yac B Heento).

COJEPKAHME ITPOI'PAMMBI KPYKKA «XUMUA BOKPYT HAC»
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C UCIOJIb30BaHKuEeM 00opynoBaHus 1udpoBoii 1adoparopun «Touka pocTar

Paznen 1. OcHOBBI 3KCTIEPUMEHTAJIbHON XUMHH (22 1)

XuMHUs — HayKa SKCIiepUMeHTanbHast. BBoaHbIi nHcTpykTax no OT.

JlemoHcTpanuoHHbIii 3KkcnepuMeHT Ne 1. O3HakOMJIeHHE € JTa0OPAaTOPHBIM 00OPYIOBAHHEM;
npuéMbl 6€301acHOi pabOTHI C HUM.

IpakTuyeckas padora Ne 1. [IpaBuna TexHuku 0e30MaCHOCTH NpU pabOTe C J1aOOPATOPHBIM
obopynoBanuem. M3yueHne CTpOSHHS TUTAMEHI.

MeTopl MO3HAHUS B XUMHH. DKCIIEPUMEHTATBHBIE OCHOBBI XUMHUH.

Jlabopamopustit onetm Nel. PaccMoTpeHHe BELIECTB C Pa3IUYHBIMU (DU3MUECKUMHU CBOMCTBAMHU
(Menp, Kene3o, IMHK, cepa, BOAA, XJIOPU HATPUS.

Jlabopamopnuiit onvim Ne 2. «J1o xakoil TeMiepaTypbl MOKHO HarpeTh BELIECTBO 7»

Jlabopamopustit oneim Ne3. VI3ydeHne CBOMCTB BEIIECTB: HAarpEeBaHUE BOJbI, HATPEBAHHUE OKCHJA
kpemuus (IV).

Jlabopamopustit onvim Ne 4. «3mepeHue Temrepatypbl KUIIEHUS BOJABI C MOMOIIBIO JaTYMKA
TeMIEPaTypbl U TEPMOMETPA»

Jlabopamopuwtit oneim Ne 5.«OnpeneneHve TeMIepaTypbl TIUIABJICHUS W KPUCTAJUIM3AIAN
MeTaay

[TepBoHauanbHBIC XUMUYECKUE TTOHATHS. UHCTHIE BEIIECTBA U CMECH.

Jlabopamopustit oneim Ne6. ViccnemoBanne (U3MYECKUX M XUMHUYECKUX CBOWCTB TPHUPOTHBIX
BEIIECTB (M3BECTHIKOB).

Uuctele BemecTtBa U cMecH. CriocoObl pa3fesieHusi cMeceil: JIeCTBUe MarHuTOM, OTCTauBaHUE,
(bunpTpOBaHUE, BRIMAPUBAHUE, KPUCTAILTA3AIIMS, TACTUILISIIHS.

Jlabopamopnwtii oneim Ne7. PazieneHne CMECH KEeJIE3HBIX OMUIIOK M CEPhI ¢ TOMONIBIO MarHuTa.

Jlabopamopnwiii onvim Ne§. 1IpurotoBiieHHE W pa3lIeICHHE CMECHU JKeJe3a U CEPbl, pa3/ielICHUe
cMecu He(pTH 1 BOJIbI (PACTUTEIHHOTO Maciia U BOJIBI).

IIpakTuyeckas padora Ne 2. OBnaJieHHe HaBbIKAMH PA3JEICHUS OJHOPOIHBIX U HEOTHOPOIHBIX
cMeceil: oTcTanuBaHue, (pUIbTpOBaHUE, BHIIAPUBAHNE, KPUCTAJUTM3AIMS, TUCTUILIALUS (TIEpEeroHKa).

Ou3nyecKkue U XUMUYECKHUE SBIICHUS.

JeMoHcTpaimonsblid  skcriepuMeHT Ne 2. «BpljeneHue W TOMJOLIEHUME Temla — IPU3HAK
XUMHUYECKOHN peakinm»

Jlabopamopuwtit oneim Ne9. Ilpumepbl GU3NYECKHX SBICHUN: CTHOaHWUE CTEKISHHOW TpPYOKH,
KUIISTYEHUE BOJIbI, IIJIaBJICHUE NapaduHa.

Jlabopamopnwvui  oneim  Nel(.llpumepbl  XUMHYECKUX  SBJICHUW: TOPEHUE JIPEBECHHBI,
B3aMMOJICIICTBHE MpPaMopa € COJITHON KHCIIOTOM.

ATOMBI U MOJEKYJbl, HOHBL. BellecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.
Kpucrannuueckue pemerku.

Jemonctpaimonubld  onblT Ne 3 «Temneparypa maBi€HHs] BEIIECTB C pa3HbIMU TUIIAMU
KPUCTAITMYECKUX PEHIETOK»

[IpocTthie U cioXxHBIE BellecTBa. XUMUYECKUH dNeMeHT. XuMuueckuit 3Hak. [IpocTeie BemecTna:
METaJTbl U HEMETAILJIbI.

Jlabopamopuwii onvim Ne 11. 3HakKOMCTBO ¢ 0Opa3laMM TPOCTBIX BEIIECTB: METAJUIOB U
HeMeTaioB. OnucaHue CBOMCTB.

Jlabopamopnsiii oneim Nel2.V3ydenue o0paslioB METaUIOB U HEMETANIOB (Cephbl, JKemesa,
MIOMUHMYS, TpaduTa, Meau U Jp.).

CrnoxHble BelllecTBa UX COCTaB U CBOMCTBA.

Jlabopamopuutii onvtm Ne 13. 3HaKOMCTBO ¢ 00pa3liaMH CI0XKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX
nopoJi. Onucanue CBOMCTB.

JlemoHcTpalMoHHbIN sKcriepuMeHT Ne 4. «Pa3nokeHre BOAbl AIEKTPUUECKIM TOKOM)

Jlabopamopuwtit onetm Nel4.VcibiTanue TBEPAOCTH BELIECTB ¢ moMoulpio Kojutekuuu «lllkana
TBEPIOCTH.

@opMyIIbl CIOKHBIX BellecTB. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN COCTAB BEIIECTBA.




JlemoHcTpamoHHbl  dkcriepuMeHT No 5. «PasmokeHue ocHoBHOro kapbonata wmemu (1)
(Manaxura)».

@opmyJibl CIOXKHBIX BenlecTB. KauecTBEHHBI M KOJMYECTBEHHBIM COCTaB BellecTBa. Ha3zBanus
CIIOXHBIX BellecTB. PeakTuBbl. OTukeTkU. ['pynnbl XpaHEHUsS pEaKTUBOB. YCIOBUS XpaHEHUS U
HCI0JIb30BAHUS.

3aKoH COXpaHEHHUs MACChl BEIECTB.

JleMoHCTpalMOHHbIN SKcepUMEHT Ne 6. «3aKOH COXpaHEHMsI MacChl BEILIECTB)»

XHAMHU4YECKUE IPEBPALLCHHs. XUMUYECKUE PEAKLIUN.

Jlabopamopustit onetm Nel5. IIpu3Haku MPOTEKaHUSI XUMHUECKUX PEAKIIMN: HArpeBaHUE MEIHOMN
IIPOBOJIOKH; B3aUMOJICHCTBUE PACTBOPOB €KOTO HAaTpa M XJIOPUAA MEIH; B3aUMOJEHCTBUE PacTBOPOB
YKCYCHOM KHUCJIOTBI U THApOKapOOHATa HATPHUSL.

XHWMHUYECKUE YpaBHEHUS. BBINIOJIIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUH 110 COCTABJIICHUIO YPABHEHUN
XUMHUYECKUX peakiuil. TUIIbI XUMUYECKUX PEAKIIUI

Jlabopamopmuwiii onvtm Nel6.Tunbl XUMHUUECKUX peakluid: pazioxeHue rugpokcuaa memu (1I);
B3aMMOJICIICTBUE kele3a ¢ pactBopoM xiopuaa menu (I1), B3aumoaeiicteue oxcuaa meau (I1) ¢ pactBopom
COJISTHOM KMCJIOTBI.

[Toaroroska k BIIP.

TecToBBI KOHTPOIIB: «OCHOBBI SKCIIEPUMEHTAIIBHON XUMUMY.

Paznea 2. [IpakTUKYM 110 M3y4YeHHIO ra30B: KUCJI0Poaa u Boaopoaa (7 1)

Kucnopona. Peakuuu, ucnosb3yeMble 1715 TOTYyYSHHs KUCIOPOa B JabopaTopuu

JlemoHcTpaloHHbIN 3kciepuMeHT Ne 7. «[lonyuenue u cobupaHue Kuciaopoja B Jadboparopuu u
3aMoJHEHUE UM Ta30MeTpay

XUMHUYECKUE CBOMCTBA KUCIOPOAa. OKCUIBI.

Jlabopamopustit onbim Nel7. «I'openne cepsl 1 hochopa Ha BO3AYXE U B KHCIOPOIEH

Jlabopamopnwtii oneim Nel8. «I'opeHue xene3a, MeId, MarHusl Ha BO3yXE U B KUCIOPOIE»

Jlabopamopustit onvim Nel9. Paccmotpenne o6pasmnoB okcuaoB (yraepoma (IV), Bomopona,
dbocdopa, Mmeau, KaIbIHs, Keae3a, KPSMHHS ).

IToaroroska x BIIP

Bo3nyx u ero cocras.

JeMoHcTpanmonsslid skciepuMeHT Ne 8. «OnpeznesieHne coctaBa BO3ayXa

Bonopon. Ilonydenue Bomopoaa. Mepsl 6e3omacHocTy npu pabote ¢ BojgopoaoM. [IpoBepka Ha
YUCTOTY. ['peMyunii ras.

JeMoHcTparmonnslid dkciepuMeHT Ne 9. «Ilomydenue u coOupaHue BOAOPOJA B JIAOOPATOPHH.
OnrsiT Kasenauiiay.

Xumuyeckue cBoicTBa Bojiopoa. [Ilpumenenue.

JemoncTparonsbii sxciepuMeHT Ne 10. «Ilomydyenune Bogopoia peakuuei alntoMUHUS CO CMECHIO
cyibdaTta MeIu U XJIOPUAa HATPUSD)

JlemoHcTpaoHHbii skcniepuMeHT Ne 11. «3aHMMaTenbHbIE ONBITHI C BOJAOPOJAOM: JIETAroLIast
0aHKa, B3pBIBAIOLIMECS TY3bIPH, JICTAIOIINE MBLIbHBIC [IAPUKH.

TecToBbIil KOHTPOIIB: «IIpakTUKYM 1O U3yYEHUIO ra30B: KUCIOPOAA U BOJOPOAAN.

Pazpnen 3. IIpakTukyM 10 U3y4eHHIO CBOMCTB BOJbI M PACTBOPOB (5 4)

Bopna. Metonbl onpenienenus coctaBa BOJbl - aHAJIU3 U CUHTES.

JlabopaTopHslii onbIT Ne 20. «OnpeneneHue BOAONPOBOIHON U JUCTHUIIMPOBAaHHON BOABD)

DU3NYECKUE U XMMUYECKHUE CBOMCTBA BOJIBI.

JlabopaTopuslii onbIT Ne21.Oxpacka HHIUKAaTOPOB B HEUTPAIBHOM Cpele

JlaGopaTtopuslii onbIT Ne22.CpaBHeHHe TPOO BOJbI: BOJOIPOBOIHON, U3 TOPOJCKOTO OTKPBITOIO
BOJIOEMA.

Bona - pactBoputens. PacTBopsL.

JlabopaTopubiii onbiT Ne 23. «/3ydeHuMe 3aBUCHUMOCTH pAacTBOPUMOCTH BELIECTBA OT
TEMIIEPATYPBI»

HacpliieHHbIe 1 HEHACHIIIEHHBIE PACTBOPHI.

Jlabopamopuuuii onvim Ne 24. «HabmoneHne 3a poCTOM KpUCTAJIOBY
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Jlabopamopnuuiit onvim Ne 25. «IlepechllieHHbII pacTBOpP»

IIpakTnueckas padora Ne 3 «OrmpeneneHre KOHLEHTPALMM BEIIECTB KOJOPUMETPUUYECKUM
METOJIOM 10 KIHOPOBOYHOMY TpauKy»

Kpucramnoruaparsr.

Jlabopamopuuiit onvim Ne 26. «Onpenenenyue TeMIepaTypbl pa3aoKeHUs KpUCTAIIOTUApaTay

[Toaroroska k BIIP

TecToBbIi KOHTPOIIb: «IIpakTHKyM 10 U3y4EHUIO CBOWCTB BOJBI U PACTBOPOB

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI KPYXKA «XUMUSA
BOKPYI' HAC» c ucnosib3oBanueM o00pyoBaHus ieHTpa « Touka pocTa» ¢ OMcaHUEM YHUBEPCAIbHbIX
Y4eOHBIX JICHCTBUI, TOCTUTAEMBIX 00YUJAOIIUMUCS

JInuHOCTHBIE pPe3yabTaThl

Obyuarowuiics NOLYYUm 803MONCHOCMb OJisl POPMUPOBAHUS CLeOVIOWUX TUUHOCMHBLIX Y V]]:

- OIpeielIeHNe MOTUBAIIMM U3Y4€HUs YUeOHOro MaTepHara;

- OLIEHMBAaHUE YCBaMBAaE€MOro Y4eOHOro marepuaia, HCXOJs U3 COLMAIBHBIX M JIMYHOCTHBIX
IIEHHOCTEH;

- TOBBIIIEHUE CBOEr0 00pa30BATEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX
HUCTOPUYECKUX COOBITHH, CBA3aHHBIX C PA3BUTHEM XHUMHUH U 00IIECTBA;

- 3HaHHE NPaBUJI OBEACHUS B UPE3BbIYAITHBIX CUTYALIUAX;

- OLIEHUBAHUE COLMAIBHON 3HAYMMOCTH NMPOECCHi, CBSI3aHHBIX C XUMHUEH;

- BJIaJIeHUE MpaBUIaMu 0€30MacHOTo 0OpalleHus ¢ XUMUYECKUMHU BEIleCTBaMU U 000pyI0BaHUEM,
MPOSIBIIEHUE IKOJIOTUYECKOU KYJIbTYPBHI.

MeranpeamMeTHble pe3yJbTaThI

Pecynamuenuvie

OO0yuaromuiicst MOJIy4UT BO3MOXKHOCTD I (POPMUPOBAHUS CISAYIONIUX peryasaTuBHbIX YY1

- IleNienojiaranye, BKIIIoYasi IOCTAaHOBKY HOBBIX LieJIel, MpeoOpa3oBaHne MPAKTHUECKON 3ajaun B
[TO3HABATENbHYI0, CAMOCTOSITEIbHBIM aHAJIU3 YCIOBHUM JTOCTHXKEHUS LIEJIM HA OCHOBE Y4€Ta BBIJICICHHBIX
yUHTEIEeM OPUEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale; MJIaHUpOBaHUE IMyTH JOCTIXKEHUS LEeNeH;

- YCTaHOBJICHHUE 1IETIEBbIX TPUOPUTETOB, BbIJCICHUE aJIbTEPHATUBHBIX CIOCOOOB JOCTHXKEHUS LIETH
1 BbI0Op Hanbosee 3 (HEeKTUBHOTO C11oco0a;

- YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIATH UM;

- YMEHHE IPUHUMATh PElIeHUs B TPOOIEeMHON CUTYalUH;

- IOCTaHOBKA Y4eOHBIX 3a/1a4, COCTABIICHHUE MJIaHA U MOCJIEI0BATENILHOCTU JCHCTBHIA;

- opranu3zanus pabodero MecTa Mpu BBIMOJIHEHUH XUMUYECKOTO IKCIIEPUMEHTA;

- IPOTHO3UPOBAHUE Pe3yIbTATOB O0yUEHUS, OIICHUBaHHE YCBOEHHOT0 MaTepurasa, OlleHKa KayecTBa
Y YPOBHS MOJYYESHHBIX 3HAHUM, KOPPEKLIUS [JIaHa U C1I0c00a NeCcTBUS Mpu HEOOXOAUMOCTH.

Io3HaBaTe/bHbIC

Obyuarowuiics noay4um 803MONCHOCHb 015 (POPMUPOBAHUS CLedVIouwux nosHasamenvuvix YV/I:

- MIOUCK U BBLJIENeHHE UH(OpMaLIUK;

- aHaJM3 yCIOBUH U TpeOOBaHMIA 334, BBIOOD, COTIOCTaBJICHNE K 000CHOBaHHE CII0C00a pelIeHus
3a/1a4u;

- BbIOOp Haubosee 3(PPeKTUBHBIX CHOCOOOB pELICHHs 33/Ja4d B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

- BBIIBIKEHHME U 000CHOBaHUE I'MIIOTE3bl, BBIOOD criocola e€ mpoBepKu;

- CaMOCTOSATENILHOE CO3JIaHHE aJTOpUTMa JEATENbHOCTH NMPHU PElIeHUH MpoOJeM TBOPYECKOTo U
ITIOMCKOBOTO XapaKTepa;

- YMEHHMS XapaKTepU30BaTh BELIECTBA I10 COCTaBy, CTPOECHUIO U CBOWCTBAM;

- OTIMChIBAHHUE CBOMCTB: TBEP/BIX, )KHUJIKUX, Ta3000pa3HbIX BEIIECTB, BbIICIEHUE UX CYIIECTBEHHBIX
MIPU3HAKOB;

- M300pakeHHe COCTaBa MPOCTEHIIMX BELIECTB C MOMOIIbI0 XUMHUYECKUX (HOPMYNT M CYIIHOCTH
XMUMHMUYECKUX PEAKLUN C IOMOIIbI0 XUMUYECKIX YPAaBHEHU;
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- TpoBeleHHe HaONIONEHHH, OMUCAHWE MPHU3HAKOB M YCIOBUH TEUCHHS XUMHUYECKUX pPEaKIuil,
BBIIIOJIHEHUE XMMUYECKOTO SKCIIEPUMEHTA, BHIBO/IbI HA OCHOBE aHaIM3a HAOIIOACHHUN 3a SKCIIEPUMEHTOM,
pelieHue 3aaa4, NoIyuYeHHe XUMAYECKONH NHPOPMAITUH U3 Pa3IMYHbIX HICTOYHUKOB,;

- YMEHHE OPraHU30BbIBaTh UCCIIEA0BAHUE C LIETIbIO IPOBEPKU THIIOTES;

- YMEHHUE JIeIaTh YMO3aKI0UeHUs1 (MHIYKTUBHOE U TI0 aHAJIOTUH) U BBIBObIL;

- yMeHHE 0OBEKTUBHO OIICHUBATh MH()OPMAIHIO O BEIECTBAX U XUMHUYECKHUX TpoIleccax,
KPUTHYECKH OTHOCHTHCS K IICEBJIOHAYYHOU MH(POPMALIUH.

KoMmyHHKaTUBHBIE

Obyuarowuiics noayuum 803MOANCHOCHb 051 (POPMUPOBAHUS CLEOVIOUWUX KOMMYHUKamueHvlx Y V][

- IIOJIHOE U TOYHOE BBIPAKEHHWE CBOMX MBICIEH B COOTBETCTBUM C 33JadyaMd U YCIOBHSIMHU
KOMMYHUKAITUH;

- a/IEKBaTHOE HCII0JIb30BAHNUE PEUEBBIX CPEACTB /ISl yUacTHsl B JUCKYCCUM U apryMEHTAllMM CBOEH
MO3UIIMHU, YMEHHE MPEACTABIATh KOHKPETHOE COJIEpP)KaHUE C COOOIIEHHEM €ro B MMCbMEHHOM M YCTHOM
dbopwme, ornpesiesieHne crnocoO0B B3aUMOICHCTBUS, COTPYITHUYECTBO B MOUCKE U cOOope MHPOPMAIIHH;

- oIpefeNieHHue CIoCOOOB B3aMMOJEWUCTBUS, COTPYIHUYECTBO B MOUCKE U cOOpe HHpOpMAIH,
ydacTue B JUajiore, INIAaHUPOBAHKUE OOILIUX CIIOCOO0B pabOThl, MPOSBIECHUE YBAXKUTEIBHOTO OTHOILIEHUS K
JPYTUM Y4alUMCs; OITUCaHUE COAEPKAHUS BBIMOIHIEMbIX IEUCTBUM C 11€TIbI0 OPUEHTUPOBKHU B IPEAMETHO
- TPAKTUYECKOW MACSITEIBHOCTH;, YMEHHUS YYHUTHIBATh PAa3HbIE MHEHHS M CTPEMHUTHCS K KOOPAMHAIIMH
Pa3IMYHbIX MO3UIUI B COTPYIHUYECTBE;

- (hopMmynupoBaTh COOCTBEHHOE€ MHEHHME M TO3MIIMIO, apryMEHTHPOBATh U KOOPAWHUPOBATH €€ C
MO3ULUSAMU MapTHEPOB B COTPYAHUUECTBE MPHU BHIPAOOTKE OOIIETO PEIIeHNs B COBMECTHOM J€SITENbHOCTH;

- OCYIIECTBIIATh B3aWMHBII KOHTPOJIb M OKa3blBaThb B COTPYJHUYECTBE HEOOXOAUMYIO
B3aMOIIOMOIIIb;

- IUTAaHUPOBAThH 001IKE CIOCOOBI PAabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY JACHCTBUIA
napTHEpa, yMETh YOeXKIaTh;

- HUCIOJB30BaTh aJeKBAaTHBIE S3bIKOBBIE CPEACTBA MAJIS OTOOpa)K€HUS CBOMX UYBCTB, MBICIEH,
MOTHBOB M TOTpeOHOCTEH; 0TOOpakaTh B peud (OmHMcaHue, OOBSICHEHHE) CONEp)KaHHE COBEPIIAEMBIX
JEHCTBUI, KaK B (popMe TPOMKOH COIMAIM3UPOBAHHOM PEYH, TaK M B JOpMe BHYTPEHHEH peun;

- pa3BUBAaTh KOMMYHHKAaTHBHYIO KOMIIETEHIMIO, HCIIOJIb3YSl CPEACTBA YCTHOM M TMHCHhMEHHOM
KOMMYHHKAIIMM TpU paboTe ¢ TeKcTaMu ydeOHHMKa U JOIMOJIHUTEIBHON JIMTEPaTypol, CIpaBOYHBIMU
TabJIMLaMy, TPOSBISATH TOTOBHOCTh K YBXXCHHIO MHOM TOYKHU 3pEHHs] IpU OOCYKIECHUH DPE3YIbTaTOB
BBITIOJIHEHHOU PabOTHI.

IIpenmeTHble pe3yJibTaThI

Obyuarowuiicss Hayuumcs:

- IPUMEHSTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOCHHE, U3MEPEHHE, SKCIIEPUMEHT;

- ONHUCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, T'a3000pa3HbIX BEIIECTB, BBIJIEISS UX CYIIECTBEHHBIC
MIPU3HAKH;

- pacKpbIBaTh CMBICII 3aKOHA COXPaHEHUSI MACChl BEIIECTB, aTOMHO-MOJICKYIIAPHOU TEOpUH;

- pa3nu4aTh XUMHYECKUE U GUBUYECKUE SIBICHUS,

- Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIUIL;

- cobmoaTh MpaBuiia 6e30macHoi paboThl IPU MPOBEICHUH OIBITOB;

- T10JIb30BAThCS 1a00PATOPHBIM 000PYJOBAHUEM M IOCYIOM;

- TIONy4aTh, COOMpATh Tra3000pa3HbIe BEIIECTBA U PACIIO3HABAThH UX; XapaKTepU30BaTh (hU3HUECKUe
U XMUMHYECKHE CBONCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COEIUHEHUM, NPOBOAHUTH OIIBITHI,
MOATBEPXKIAIOIINE XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

- PacKpbIBAaTh CMBICII MOHATHUS «PAaCTBOP», BBIYUCIATh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPBI C OIIPEIEIEHHON MacCOBOM J10J1IEW PACTBOPEHHOTO BELIECTBA,

- XapakTepu3oBaTh 3aBUCUMOCTh (U3NYECKHX CBOWCTB BEIIECTB OT THMNA KPUCTAIIHYECKOM
PELIETKU, ONPENIENATh BUJI XMMUYECKOM CBS3H B HEOPraHMYECKUX COCTUHEHUSAX;

- pPAacKpbIBaThb OCHOBHBIE TIOJIO)KEHHUSI TEOPUHU BIEKTPOIUTHUYECKON HMCCOLMALMU, COCTABIISTh
YpaBHEHHUS SJIEKTPOIUTUYECKOM TUCCOIMALINU KUCIIOT, IIeJI04eHl, colel 1 peakiuii HOHHOro 0OMeHa;
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- PacKphIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUHN, ONPEACIATh OKUCIUTEb U
BOCCTAHOBUTEIb, COCTABJISITH YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

- Ha3bIBaTh (DAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOH peaKIlnu;

- XapaKTepu30BaTh B3aMMOCBS3b MEXIYy COCTaBOM, CTPOCHMEM W CBOMCTBAMHU HEMETAJUIOB U
METaJIOB;

- IPOBOJUTH OTBITHI MO TOJIYYSHUIO U U3YUCHHIO XUMUYECKUX CBOMCTB PA3IUYHbBIX BEIIECTB;

- TPAaMOTHO O0paIIaThCs C BEIICCTBAMHE B ITOBCEAHEBHOM JKHU3HH.

Obyuatowuiics NOLYYUM B03MONCHOCHb HAYYUMbC:

- BBIJIBUTATh W TMPOBEPATH AKCIICPUMEHTAIBHO TUIMOTE3bl O XUMHYECKHUX CBOWMCTBAX BELIECTB Ha
OCHOBE HMX COCTaBa M CTPOCHHSI, WX CIIOCOOHOCTH BCTYIATh B XMMHYCCKHE PEAKIMU, O XapakTepe U
MPOJAYKTAX Pa3IMUYHBIX XUMUUYECKUX PEAKIUN;

- XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHHIO M CBOWCTBAM, yCTaHABIMBATh MPUYMHHO-
CJICJICTBEHHBIE CBSI3M MEXK]Iy TAHHBIMU XapaKTePUCTHUKAMHU BEIIECTBA;

- COCTaBIIATh MOJICKYJISIDHBIE M TIOJHBIE HOHHBIE YpPABHEHHUS TIO COKPANIEHHBIM HOHHBIM
YpaBHEHUSM;

- MPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIE MM BOCCTAHOBUTEIHHBIC
CBOICTBA C YUETOM CTEIECHEN OKUCIECHHUS JJIIEMEHTOB, BXOSIIUX B €r0 COCTAB;

- BBIJIBUTATh W MPOBEPATH IKCIIEPUMEHTAIBLHO TUIIOTE3bl O PE3yJIbTaTaX BO3ACHCTBHUS Pa3TUIHBIX
(hakTOpOB HA UBMEHEHHNE CKOPOCTH XUMHYECKOW pEaKIlHH;

- HWCIMOJB30BaTh TMPUOOPETEHHBIE 3HAHUSA JJIs OSKOJIOTMYECKH TPAMOTHOTO TIIOBENIECHUS B
OKpYKarollen cpene;

- UCTIOJIb30BaTh MPHOOPETEHHBIC KIIFOUEBBIC KOMITIETCHIINH TIPU BBHITIOJTHEHUH TIPOEKTOB U PEIICHUHN
y4eOHO-HUCCIEAOBATEIbCKUX 3a7ad M0 HM3YUYCHHIO CBOWCTB, CIMOCOOOB TOJYYCHHS M DPACIO3HABAHUS
BEIECTB;

- 00BEKTHBHO OIICHUBATh HH(OPMAIIHIO O BEIIECTBAX U XUMHUECKUX MPOIECcCaXx;

- OCO3HaBaTh 3HAYEHHE TEOPETUUYECKHX 3HAHMNM MO XMUMHH IS MPAKTHYECKON NesTebHOCTH
YeNl0BEKa; CO3/1aBaTh MOJEIU W CXEMbI Ul pelleHHs] y4eOHbIX M TO3HABAaTENbHBIX 3a]ad; MOHUMATh
HEO0OXOIMMOCTh COOJIOACHUS TMpEANUCaHui, MpeajgaraéMblX B HMHCTPYKIMSAX IO HCIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.

Dopmbt KOHMPOIA

®dopmupoBanne UKT-koMIeTeHTHOCTH 00y4aromuXcst

Y4YeHUK HAYYUTCS:

- HCMOJB30BaTh pa3HbIE NpHUEMbl MOWCKAa HHGOPMAlMM Ha MEPCOHAIBHOM KOMIIBIOTEPE B
00pa3oBaTeIbHOM MPOCTPAHCTBE C UCIIOJIb30BaHUEM 000pynoBaHus UGPOBOI TabOpaTOpHH;

- HCIIOJIb30BaTh Pa3JInyHble CIIOCOOBI XpaHEHHUS W BU3yalu3aluuud MHGOpMaluu, B TOM 4YHCIE, B
rpadgudeckoit hopme.

dopMupoBaHHE KOMIIETEHTHOCTH B OOJIACTH  OMBITHO-IKCIEPUMEHTATbHOW M MPOEKTHOMN
JeSITeIbHOCTH.

Y4eHUK Hay4YuTCd IUIAHUPOBATh U BBIMOJHATH yueOHOE HCCIENOBAaHUE M Y4YEOHBIH IPOEKT,
UCIO0JIb3YS 000pyI0BaHKE, MOJIENIN, METOIbI, IIPUEMBI, aJICKBATHbIEC UCCIIETyeMOl pobieme.

Y4eHUK TMOJYYUT BO3MOKHOCTh HAYYHTHCS CAMOCTOSATEIBHO 33JyMbIBaTh, IUIAHUPOBATH U
BBITIONIHATh y4eOHOE UCCleqOoBaHUe, YUEOHBIH W COIMANBHBIA MPOEKT MO eCTECTBEHHOHAYYHOMU
HaIpaBJIEHHOCTH.

TemaTuyeckoe NIAaHMPOBAHUE

Ne mi/m HazBanue temsl KonnuectBo yacoB
1. Pasnen 1. OCHOBBI SKCTIEPUMEHTAILHON XUMHUH 22
2. Pa3nen2.[TpakTrkym 1Mo U3y4eHUIO Ta30B: KUCIOPO, BOJOPOT 7
3. Pa3nen.3. [IpakTukyM 1o U3y4eHHIO CBOMCTB BOJIBI M PACTBOPOB 5
OO11ee KOJIMYECTBO YaCOB O MPOrpaMme 34




