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TIlosicHuTeILHAA 3aNIHCKA

Ha 6a3e nenrpa «Touka poctay obecriedynBaeTcs peanu3anus 00pa3oBaTeIbHbIX POrPaMM e€CTECTBCHHOHAYYHOM
Y TEXHOJIOTHYECKOW HAIMPaBJIICHHOCTEH, Pa3pa00TaHHBIX B COOTBETCTBHH C TPESOOBAHUSMHU 3aKOHOJATEIBCTBA B
cdepe oOpa3oBaHHA U C YIETOM pekoMeHnanuii degepanbHOTO onepaTopa yaeOHOTro mpeaMeTa « XUMUy.

Pabouas IporpamMma COCTaBJIEHAa Ha OCHOBE CJICAYIOIIUX TOKYMCHTOB!:

o OyHIaMEHTAIBHOTO spa COJIEPKAaHUS OOIIEero 0Opa3oBaHMS M B COOTBETCTBUU C ['OCynapCTBEHHBIM
cTarmapTom oOmiero obOpasoBanusi (mpuka3 MuHuCTepcTBa oOpa3oBaHHMAM Hayku Poccuiickoit deneparun ot
17.12.2010 r. Ne 1897).

° Pabounx nporpamm. I[Ipenmernas nunaus yaeounkoB O.C. I'abpuensn, N.I'. Octpoymos, C.A.Cnankos .
8-9 kmacchel: mocobue s yurTeneit odnieodpa3oBaTenbHbIX opranu3anuii / - Mocksa: [Ipocsemenne, 2020 .

° ®denepanpHoro 3akona «06 obpazoBanuu B Poccuiickoit ®eneparmm» Ne273-D3 ot 29 nexadps 2012.

° [IpumepHo#i mporpamMMbel OCHOBHOTO 00miero oOpasoBaHus mo XuMmuH Uit 8-9 KiaccoB, AOMYyIIEHHAS
JemaprameHTOM 00pa3oBaTeNbHBIX MPOTPAMM U CTaHIAPTOB 001Iero oopasosanus MO PO.

° denepanbHOTO MepevHs: Y1eOHUKOB, pEKOMEHAOBAHHOTO (JOMyIIeHHOTr0) MHHUCTEPCTBOM 00pa30BaHuUs
1 Hayku P® x ucmonp30BaHuI0 B 00pa3oBaTeIbHOM MpoOIiecce B 00Ie00pa30BaTe/IbHBIX yupekaeHusx Ha 2023-
2024 y4eOHBIii TO.

° TpeboBanuii K pe3ysibTraTaM OCHOBHOI'O OOIIEro 0O0pa3oBaHUs, IPEICTABICHHBIX B (eaepaabHOM
rOCy/IapCTBEHHOM O00pa30BaTeIbHOM CTaHAApTe OOLIEro 00pa3oBaHMs BTOPOrO MOKOJEHHA. B HHX Takxke
YUUTBIBAIOTCS HICH PA3BUTHSA U (POPMHUPOBAHMS YHHUBEPCAIbHBIX YYEOHBIX JACHCTBHUIA JJIsI OCHOBHOTO OOIIEro
o0pa3oBaHUsI.

° Meroauueckux peKOMEHIAUMH MHUHHCTEpCTBAa IpocBewieHus: Poccuiickoit ®depepauuu 1mo
«Peanuzanmuu 00pa3oBaTENLHBIX TPOTPAMM €CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOW HANPAaBICHHOCTEH 10
XMMUH C UCIIONB30BaHUEM 000pynoBaHus enTpa «Touka pocta» (YTBEpKISHBI paciopshkeHHeM MUHHUCTEpCTBa
npocsetenus Poccuiickoit ®eneparmu ot 12 stuBaps 2021 r.Ne P-6).

° OcHoBHOIl oOpa3zoBatensHON nporpammbel MBOVY «Bepxueycionckas COLL» na 2025-2026 yuyeOHBIH
TOJ.
° YuyebHoro miana MBOY «Bepxueycionckast COILy na 2025-2026 yueOHbIi ro.

Coaepaxanne nporpaMmbl
Paznen 1. OCHOBBI SKCIIEPUMEHTAIBHON XUMUH (18 u)

XHMMsI — HayKa dKCIIEpUMEHTabHasl. BBOaHBIN HHCTpYKTaX 110 Th

JeMoHcTpaoHHbIH 3kcriepumMenT Ne 1. O3HakomiieHne ¢ 1a00paTopHBIM 000PYAOBaHHEM; TPUEMBI 0€30M1aCHOM
paboTHI C HAM.

[paktuueckas padora Ne 1. [paBuia TexHuku Oe30macHOCTH TpH paboTe ¢ Ja0OpPaTOpHBIM 00OPYAOBAHHEM.
N3ydeHune cTtpoeHus miaMeHn»

MeTob! TO3HAHUS B XUMHH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMHUU

JlaGopartopusiii onbiT Nel.PaccMoTpeHue BEIIECTB C pa3iWYHBIMUA (PU3MYECKHMMHU CBOHCTBaMH (Meab, XKeJe30,
[IMHK, Cepa, BOAA, XJIOPHU HATPHUS

JlaGoparophsiii ombiT Ne 2. «Jlo Kakod TeMIepaTypbl MOYHO HArperh BeliecTBo?» JlabopaTOpHBIH OIBIT
Ne3.M3yueHune CBOMCTB BELIECTB: HArpeBaHUe BOJIbI, HarpeBanue okcuaakpemuus (1V).

JlaGoparopusiii onbiT Ne 4. «3MepeHue Temmeparypsl KHIICHHS BOJBI ¢ MOMOIIBIO JAaTYMKA TEMIEpaTypbl U
TEpPMOMETPa»

Jlabopatopuerii  omeiT  Ne  5.«OmpeneneHne TeMIepaTypsl IUTABICHHS W KPUCTALIA3ANNKM — METajlIay
[lepBoHavanpHbBIe XUMUYECKHE MOHATHA. YHCThIE BELIECTBA U CMECH

[Ipaktnueckass pabdora Ne 2. OBnaneHWe HaBBIKAMH pa3feiieHHs OTHOPOAHBIX M HEOJHOPOIHBIX CMeEceil:
OTCTauBaHUe, GUIBTPOBAHUE, BHIIAPUBAHKE, KPUCTATUTU3AIIMS, TUCTHILIS VS

(meperonka).

dusnyeckre 1 XMMUYECKUE SBIICHHUS.

JleMOHCTpantmoHHBIN SKkcniepuMeHT Ne 2. «BpiaeneHue u NorIomeHue Teria — NPU3HAKXUMUUECKOHN peaKkium»
JlaGopatopusiii onbIT Ne9. [Ipumepsl ¢u3znueckux SBICHUH: CrHOaHWe CTEKJISIHHOM TPYyOKH, KHIISTYEHHE BOIHI,
IJIaBjeHUE mapaduna.

Jlabopatopusrit ombiT Nel(. I[IpuMepsl XUMHUYECKUX SIBJICHHUI: TOPCHHUE TPEBECUHBI, B3aUMOJICHCTBHE MpaMopa ¢
COJITHOM KHCIIOTOM.

ATOMBI M MOJIEKYJIbI, MOHBI. BeliecTBa MOJEKYISIPHOIO U HEMOJEKYJIpHOro crpoeHus. Kpucramimueckue
PELICTKH.

JemoHcTpanmonsbiii onbIT Ne 3. «TemmepaTypa MiaBjIeHHs BEIIECTB C Pa3HbIMH THUIAMH KPUCTAIIIUYECKHUX



PEIIETOKY

[IpocTeie U clOXHBIE BelIeCTBA. XUMUYECKHHA 3JEMEHT. XUMUYECKHN 3HAK. [IpocThie BeliecTBa: METAUTBI U
HEMETaJUTbI.

JlabopaTtopHsrit ombIT Ne 11. 3HaKOMCTBO ¢ 00pa3IaMy MPOCTHIX BEIIECTB: METAIIOB M HEeMeTauioB. Onucanne
CBOMCTB.

Jlaboparopusrii onsiT Nel2. M3ydenne o0pas3oB METAIJIOB U HEMETAIUIOB (Cephl, XKele3a, alloMUHUS, rpaduTa,
M U JIp.).

CrnoJxHBIE BEIMIECTBA UX COCTAaB U CBOWCTBA.

JlaGoparophseiii ombiT Ne 13. 3HAKOMCTBO ¢ 0O0pasllaMd CJOXHBIX BEIIECTB, MUHEPAJIOB M TOPHBIX MOPO/I.
Onmcanne CBOMCTB.

JleMOHCTpaInOHHBIN dKcTepuMeHT Ne 4. «Pa3moskeHre BOIBI SJEKTPHICCKIM TOKOM

JlaboparopHsrii onbiT Nel4. McnbiTaHue TBEPAOCTH BEIIECTB ¢ MOMOIIIBIO Koutekiuu «lllkamaTBepmocTuy.

(DOpMYHI)I CJIOKHBIX BCIICCTB. KauecTBeHHBIH 1 KOJIMYECTBEHHEINA COCTAaB BCIICCTBA.

JlemoHcTpauoHHsIi skcniepuMeHT Ne 5. «Pasnoxxenue ocHoBHOTO kapoonara menu (1I)(mamaxura)y

@DopMyNBl CIOXKHBIX BemiecTB. KauecTBEHHBI W KOJWYECTBCHHBIA COCTaB BelIecTBa. Ha3zBaHMS CIOXKHBIX
BelllecTB. PeakTUBBI. DTHUKETKH.

I'pynnel xpaHeHUs] peaKTUBOB. Y CJIOBUS XPAaHEHUS U UCIOJIb30BaHUS.3aKOH COXPAHEHUs MacChl BELLIECTB.
JeMoHCTpannoHHBINH AKcrepuMeHT No 6.«3aKOH COXpaHEHHsS MACChl BEIIECTB» XUMUYECKHUE IPEBPAIICHUS.
XUMUYECKUE PEAKLIUH.

Jlaboparopuserii ombiT Nel5. Ilpu3Haku MpOTEKaHUS XWMHUYECKHX pEaKIWi: HarpeBaHHWE MEIHOU IMPOBOJIOKH,
B3aHMO/ICICTBME PACTBOPOB €KOI0 HATpa U XJIOPUAA MEIH; B3aUMOACHCTBUE

PacTBOPOB YKCYCHOM KHCJIOTHI M THAPOKapOOHATA HATPHSI.

Xumuyeckue ypaBHEHUs. BRITIOTHEHNE TPEHUPOBOYHBIX YIPaXXHEHHA IO COCTABICHUIO YPaBHEHUH XUMHUYECKHIX
peakiuit

THUIbI XUMUYECKUX pEaKIIHii

JlaGopatophsiii onbIT Nel6.TUNbl XUMUUECKUX peakuuii: pasnoxenue ruapokcuaa meau (II); BlammoneiicTBue
JKenes3a ¢ pactBopoM xiopuna meau (II), B3aumoneticreue okcuna meau (1) cpacTBOpoM CONISTHOM KHUCTOTHI.

IToaroroska x I'A, BIIP.

TecToBBI KOHTpOsIb: «OCHOBBI IKCIEPUMEHTANIBHOW XuMum». Paznmen 2. IlpakTHKyM MO M3y4YEHHIO CBOWCTB
BOJIBI M pacTBOpOB (6 ¥)Boxa. MeToap! onpeaenenus cocTaBa BOJbI - aHAINU3 U CHHTE3.

Jlabopatopusrii ombeir Ne 20.«OmpeneneHre BOJOMPOBOJAHOW W JAUCTHUTMPOBAHHON BOJbDy Du3mdeckue u
XMMUYECKHE CBOMCTBA BOJBI.

Jlaboparopusrii onbiT Ne21. Okpacka HHIUKATOPOB B HEUTPaJIbHOM cpefie
JlaGoparopHhsiii onbiT Ne22.CpaBHeHHE MTPOO BOABI: BOJOIPOBOAHOMN, U3 TOPOICKOIO OTKPHITOTOBOAOEMA.

Boga — pactBopurens. PacTBOpbI.
Jlaboparopuslii onbIT Ne 23. «3yueHne 3aBUCHMOCTH PACTBOPUMOCTH BEIIECTBA OTTEMIIEPATYPBI»

HaceieHHbIe 1 HEHACHIIIIEHHBIE PAaCTBOPEI.

JlaGoparopueiii  onbiT Ne 24. «Habmomenume 3a pocrtoM KpuctauioB» JlabopatopHbiii ombir Ne  25.
«ITepechlIlieHHBIN pacTBOP»

[Ipaktiueckas pabora Ne 3 «OmnpeneneHne KOHIEHTPAIIMM BEIIECTB KOJOPHUMETPHYECKUM METOIOM IO
KaIHOPOBOYHOMY TpaduKy»

Kpucramnorugparts.

JlabopatopHsrit oneiT Ne 26.«OnpeneneHue TeMrepaTypsl pa3iokeHus kpuctamtoruaparay [lonroroka xk I'HA,
BITP

TectoBblil KOHTPONB: «IIpakTUKYM MO W3y4EHHIO CBOMCTB BOABI M pacTBOpoB». Pasmen 3. OCHOBBHI pacueTHOM
XUMHH (2 4)

Monps — enuHUIA KOJTHMYECTBa BemecTBa. MomnsipHas macca. Bbrancinenns no XuMHYeCKUMYpPaBHEHHSIM.

3akoH ABorajapo. MonspHsIil 00beM razoB. OTHOCUTENBbHAS IUIOTHOCTD T'a30B.
O0paboTKa SKCIIEPUMEHTAIBHBIX JIAaHHBIX C HUCHOJb30BaHMeM IudpoBoi madboparopun «Toukapocray. Urenue
rpadHKOB, IUarpaMm

Paznen 4. TIpakTHKyM 110 U3yYEHNIO CBONMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKMXCOeANHEHHI (8 1)

Oxcuppl: knaccuuKkanys, HOMEHKIATypa, CBOHCTBA, IOJyYeHHE, IPUMEHECHHE.

JlabopaTtopHsrit onbIT No27. HaGmronenre pacTBOPUMOCTH OKCHIOB aTIOMUHUS, HATPHS, KAIBIFSIH MEIH B BOJIE.
JlabopaTtopHsrit oneIT Ne28. OmnpezesieHne KUCIOTHOCTH-OCHOBHOCTH CPEIbI TTOIYUECHHBIX PACTBOPOB C TIOMOIIIBIO
WHWKATOPA.

JlabopaTtopHsrit orbIT No29. [Toirydenne yriieKucIoro ra3a 1 B3auMOICHCTBUE €T0 C H3BECTKOBOWBOOM.
Tumpokcuael. OcHoBaHuA: KiaccH(UKalMs, HOMEHKIaTypa, monydeHue. JlaGopaTopHbeiii ombir  Ne30.
BsanmogeiictBue okcrnnoB Kanpiusa U ¢ocdopa ¢ BOmOI, onpeeNieHre XxapakTepa 00pa3oBaBIIeTocs THIPOKCHIA
C TIOMOIILI0 UHIUKATOPA.



JlaGopatopnsrit onbIT Ne 31.«Omnpenenenue pH pazinuysbIx cpeny

[Ipaktuueckas padora Ne 4 «Onpenenenue pH pacTBOPOB KHCIIOT U IIEIOUEHD
XWMHYECKHEe CBOWCTBa OCHOBaHHWM. Peakmms wedTpammzanuu. OKpacka HWHIAWKATOPOB B IMICIOYHOW U
HeWTpanbHOU cpenax. [IpumeHeHre OCHOBaHUA.

JlaGoparopHsrii ornbiT Ne 32, «Peakius HeWTpaIn3anumy.
JemoHcTparuonHbiii 3kcriepuMeHT Ne 12, «OcHoBanms. TeruioBoit 3QQekT peakinuu THIPOKCHUIA HATPUS C
YIJIEKUCIIBIM Ta30M»

JlabopaTtopHsrii oneiT Ne33. B3aummoelicTBHE pacTBOPOB KUCIIOT CO IISIIOTaMH.

JlaGopatopusiii onbIT Ne34.IlomyyeHrne HEpacTBOPUMBIX OCHOBAaHWI M HCCIEOBaHUE UX CBOMCTB(Ha mpuMmepe
rugpokcuna meau (11)).

AmM¢oTepHbIe OKCUIBI U THIPOKCHUIBL.

Jlaboparopusrii onbiT Ne35.Ilomyuenne aMm(OTEpHBIX OCHOBAaHHWN W WCCIENOBaHWE WX CBOWCTB (Ha mpUMepe
ruapokcua ruaka (11)).

Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. [Tonyuenne kucnor. XuMuyeckue cBOiCTBa KHCIOT
Jlabopartophslit onbIT Ne36.B3anMoseiicTBrue MeTayuioB (MarHusl, IIMHKA, JKeJie3a, MEM) CPAacTBOPaMH KHCIIOT.
JlaGopartopnsrit onbiT Ne37.B3anmoneiictBue oxcuna meau (1) m okcuaa nuHKa ¢ pacTBOPOMCEPHON KUCIIOTHI.
JlaboparopHsrii ombiT Ne38. BzaumoseiicTBre pacTBOPOB KUCIIOT C HEPACTBOPUMBIMIOCHOBAaHUSIMHU.

Comn. Knaccuduxkarms. Homenkiarypa. Crioco0s1 moydenust coneit [Ipaktudeckas padora Ne 5. «llomydenne
MEIHOT0 Kyropoca»

CaoiicTBa coneil. ['eHeTHUecKas CBS3b MEKY OCHOBHBIMU KJIACCAMHU HEOPTaHUYECKUXCOCTUHEHUI
[IpakTiueckas padorta Ne6. PemeHne sKcreprMEHTANBHBIX 337a4d 1Mo TeMe «l[IpakTHKyMm 1o M3ydeHHUIo CBOICTB
BEILIECTB OCHOBHBIX KJIACCOB HeOpraHnudeckux coequnenuin» [loagroroska k 'NUA, BITP

TectoBblid KOHTPOJb: «lIpakTUKyM IO HM3Y4YEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEUHEHHI.

TemaTuka ONBITHO-IKCIIEPUMEHTAIBHBIX M MPOEKTHBIX PA0OT ¢ HCNOJIL30BAHUEM 000PYA0BAHUSIIIEHTPA
«Touka pocrax:

1. Dkcreprusa mpoayKTOB MUTAHMS 110 YITAKOBKE.

2. Onpenenenne KauecTBa BOJOIPOBOTHOM BOIBI.

3. OrnpeneneHre CBOMCTB BOJONPOBOIHON U JUCTUILIMPOBAHHON BOJIBI.

4. KucnoTHocTs aTMOC(EPHBIX OCAIKOB.

5. [lomyuenue kpucTauIOrHIpPaTa METHOTO KyIIopoca.

6. HaGmoxenue 3a POCTOM KPUCTAILIOB.

7. TlomydeHue IepechIIEHHbIX PACTBOPOB.

8. Onpenenenne TeMnepaTypbl pa3ioKEHUS KPUCTAIUIOTHIPATA.

9. Onpenernenne KHCITOTHOCTH MOYBHL.

10. M3yueHue menouHOCTH pa3IuyHbIX COPTOB MbLUIA U MOIOIIUX CPENCTB.

11. Munuxaroprsie cBoOiiCTBA pa3IMUHEIX PACTEHHMI U IIBETOB (¢ onpeneneHneM pH pacTBOpoB).
12. Onpenenenue xadecTsa xaeGoMeKapHOH MyKH 1 XJ1e6a.

13. OrnpezaeneHre Ka4ecTBa KUCIOMOJIOYHBIX IPOAYKTOB.

14. Onpenenenue 3aBucumocTs n3menenust pH HENTBHOTO ¥ MACTEPH30BAHHOTO MOJIOKA OT CPOKOBXPAHCHNS.
15.  Ouncrka BobI TEpPEroHKOIA.

16. Owuncrka Boms oT 3arpsi3HEHUM.

17. Tlpuroropnenue noOUBEHHOM BHITSKKH U Onpe/eeHne ee pH.

18. OrnpezeneHue CTENEHH 3aCOJICHHOCTH TOYBHI.

19. KommuecrsenHoe OTIpEJICIICHNE 3arPSI3HEHHOCTHU BEIIECTBA.

20. Omnpenenenne maccor oxcraa mean (I1), oGHapykenue okcuna yriaepoaa (IV) U BOIBLIIONYYaEMBIX IPH
pa3IoKeHUH OCHOBHOTO KapOoHaTa Mean (Majgaxura).

21. Tlonyuennue, cobupanue u uaeHTHHUKAIMA Ta30B (BOIOPOIA, KHCIOPOA, YIIGKUCIOrO Ta3a,aMMHAKa),
MOHTa)K COOTBETCTBYIOIINX MMPUOOPOB.

I[Inanupyemble pe3yJibTAThI

JInyHOCTHBIE Pe3ybTAThI
OO0yJaromuiics OTYINUT BO3MOKHOCTD TSI (DOPMHUPOBAHUS CIICTYIOIIHX JIMIHOCTHRIX Y'Y /I

- OIMpeACICHUC MOTUBALIUU U3YYCHUA yqe6Hor 0 MaTcpurajia,



— OIICHMBAaHUE YyCBAaWBaeMOr0 Y4YeOHOTO MaTepualia, UCXOAS W3 CONUAIBHBIX W JHUYHOCTHBIX
IICHHOCTEH;

- IIOBBIIICHUEC CBOCTO O6p330BaTCHLHOFO YPOBHA U YPOBHSA TI'OTOBHOCTH K HU3YUCHUIO OC- HOBHBIX
HUCTOPHUYCCKUX CO6I>ITI/II?I, CBA3AaHHBIX C Pa3BUTHEM XUMUHU U O6H1€CTB3;

- 3HaHHE IIPaBUJI IIOBCJCHUSA B ‘IpCSBLI‘I&ﬁHBIX CUTYalUsX;
- OLICHUBaHHUE COIIMAIbLHOM 3HAUNMOCTH npo@eccnﬁ, CBs3aHHBIX C XHMHCﬁ;

- BIIQ/ICHUE TpaBHJIAMHU 0E30I1IacCHOTO OOpalleHHs ¢ XUMHUYECKHMH BEIIECTBAMH H 000pyZOBaHUEM,
MPOSIBICHUE SKOJOTUYECKON KYIbTYPHI.

MeTtanpeaMeTHbIe pe3yJbTAThI
PerynstuBHbie
OOy4aroIIUICS MOJIYYUT BO3MOXKHOCTD JUIsl (DOPMUPOBAHUS CICAYIONIMX PEryISTUBHBIX Y'Y 11

— LieJIeNIOIaraHne, BKJIIOYas IIOCTAHOBKY HOBBIX Lielel, NpeoOpa3oBaHue MNPAKTUYECKOH 3amaud B
[I03HABATEIIbHYIO, CAMOCTOSITENIBHBIA aHAJIW3 YCJIOBUM JOCTIKEHUSA 1LIEJIM Ha OC- HOBE YYETa BBIJIEICHHBIX
yYUTEJIEM OPHUEHTHPOB JCHCTBHSI B HOBOM y4eOHOM MaTepuaie; INIaHUpOBaHUE MYTH JOCTIKEHHS 1IeTIeH;

- YCTaHaBJICHUEC LCJICBBIX IMPUOPUTETOB, BBIACICHUC AJIBTCPHATHBHBIX CHOCO6OB JOCTUXXCHUSA LICJIIN U
BBIOOD Hanbosee A3 heKTUBHOTO CIIOCO0a;

- YMEHHE CaMOCTOATEIHLHO KOHTPOJIHUPOBATH CBOE BPEMs M YIIPABIIATH UM,

— YMEHHUE MIPUHUMATH PEIICHHS B IPOOJIEMHON CUTYalny;

- MOCTaHOBKA yueOHBIX 3a/1a4, COCTABJICHHE IIaHa H TTOCIIeI0BATEIbHOCTH ICHCTBH;

- opraHu3aiys pabo4ero Mecta pH BBIIOJTHEHUH XHMHUUYECKOTO 3KCIICPHMEHTA,;

- MPOTHO3UPOBAHUE PE3YJIbTATOB OOyUYCHMS, OLICHHBAHHE YCBOCHHOI'O MaTepuana, OLCHKa KayecTBa U
YPOBHSI TIOJTy4€HHBIX 3HAHHU, KOPPEKIHSI [UTaHA B CIIOC00a ACUCTBHSI TPU HEOOXOAMMOCTH.

Ilo3HaBartenLHbBIE

OOyuaromuics HOIy4YUT BO3MOXKHOCTD 151 (YOPMHUPOBAHUS CIEAYIOIINX O3HAaBAaTeNbHBIX Y Y I
- MOWCK U BbIJIeNIeHNe HH(OpMAaIInK;

- aHaJIM3 YCJIOBUH M TpeOOBaHMIA 3ajJayu, BHIOOP, COMOCTaBICHHE M OOOCHOBaHHME CIIOCO0A PEIICHUS
3a/1a4H;

- BBIOOp Hanbouee (P (HEKTUBHBIX CIIOCOO0B PEIICHHS 33/1a4H B 3aBUCHMOCTH OT KOHKPETHBIXYCIOBUH;
— BBIJIBIOKCHUE M 000CHOBAHHE TMIIOTE3bI, BBIOOP CI10c00a €€ MPOBEPKH;

- CaMOCTOSITETIBHOE CO3/IaHHE ANTOPUTMA JCSATEIBHOCTH TMPH PEIICHHH MPOOJIeM TBOpYE- CKOTO M
MOMCKOBOT'O XapaKkTepa;

- YMEHHA XapaKTepHU30BaTh BEIIECTBA 110 COCTAaBY, CTPOEHHUIO M CBOMCTBAM;

- OIMCEIBAHNE CBOMCTB: TBép]IBIX, KHUIKUX, ra3006pa3HHx BCIIECTB, BBIACIICHUC UX CYIIC- CTBEHHBIX
MMPU3HAKOB;

— n300pakKeHHe COCTaBa MPOCTEHMIINX BEUIECTB C IIOMOIIBI0 XWMHUYECKHX (OpPMYyT M CYII- HOCTH
XUMHNYECCKUX peaKuHﬁ C IIOMOIIBIO XUMHNYECCKHUX ypaBHeHHﬁ;

- MpoBeleHNE HAONIOACHUH, ONMCAaHUEe NPU3HAKOB M YCJIOBHHM TEUYEHHS XMMHYECKUX peak- Ui,
BBITIOJTHEHHE XMMHYECKOTO DJKCIIEPUMEHTa, BBIBOJBI HAa OCHOBE aHaim3a HAOJIOJEHHWH 3a DKCIEPUMEHTOM,
peleHue 3a1a4, NoJIy4eHHe XUMUIEeCKOH NH(pOopMaIiy 13 pa3InIHbIX

HCTOYHHKOB;
- YMEHHUE OPraHU30BbIBATH UCCJIICOBAHNUE C HECJIbIO IIPOBEPKH I'MITIOTES;
- YMCHUC ACIIATh YMO3AKIIKOUCHHUA (I/IH)IyKTI/IBHOC H 110 aHaJ'IOFI/II/I) " BBIBOJBI;

- yMeHHE OOBEKTHBHO OIIEHMBATH WH(POPMAIUIO O BEIIECTBAX W XUMHUYECCKUX MPOIIECCaX, KPUTHUCCKH
OTHOCHTBCS K TICEBAOHAYYHOU HH(POPMAIIHH.

KoMMmyHUKaTHBHBIC

OO0yJaromuics MOJIYIAT BO3MOKHOCTB JIJIsT (DOPMHUPOBAHUS CIICITYIONTIX KOMMYHHUKATHBHBIX Y Y /]

- IIOJITHOE MW TOYHOC BBIPAXKXCHHUE CBOUX MBICIICH B COOTBETCTBMH C 3aJadyaMH H YCIIO0BUAMUA
KOMMYHUKAIIUH;

- aIeKBaTHOE MCIIOJb30BAHUE PEUEBBIX CPEACTB JJISl Y4acTHs B JAUCKYCCHU U apryMEHTAallMH CBOEH
MO3UIIMN, YMEHHE MPE/ICTABIIATH KOHKPETHOE COJIEP)KaHUE ¢ COOOIIIEHUEM €T0 B

NUCBMEHHON M YCTHOH (opme, oIpeneneHrne Croco0OB B3aMMOJCHCTBHS, COTPYIHHYECTBO B IOMCKE M cOope
WHpOpPMaLUH;



- oTpeJiesieHIe CIIOCOO0B B3aMMOICHCTBHUS, COTPYIHUYECTBO B MOUCKE U cOope
nH(pOpMaIMK, ydacTHe B JHAIOTe, INIAHUPOBAHHE OOIMMX CIIOCOOOB PAaOOTHI, TMPOSIBICHHUE YBAKHTEIHLHOTO
OTHOIIICHUS K IPYTHM yYalllUMCS; ONTUCAHUE COJICPKAHUS BHITOTHICMBIX

JIEUCTBUN C IIEIBIO OPHUECHTHUPOBKU B IPECIAMETHO- HpaKTquCKOﬁ ACATCIIBHOCTH, YMCHUA YUYUTBIBATH PA3HBIC
MHCHUA U CTPECMUTHCA K KOOPpAWHALIMUN PA3JINIHBIX MHO3UIUN B

COTPYAHHNYCCTBE;

- ¢dopMynupoBaTh COOCTBEHHOE MHEHHE M TIO3WIHIO, apryMEHTHPOBAaTh W KOOPAWHHUPOBATH €€ ¢
MO3ULUSAMY HapTHEPOB B COTPYAHUYECTBE IIPU BEIPAOOTKE OOLIETO PEIICHUs B

COBMECTHOM JCATCIBbHOCTH,
- OCYUICCTBJIATH B3aHMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHUYCCTBE HGO6XOILI/IMYIOB3aI/IMOHOMOHH);

- TUTAHAPOBATh OO0IIHE CITIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOIBb, KOPPEKLHIO, OINEHKY NeHCTBHMA
napTHEpa, yMeTh yOeK1aTh;

- WCIIOJIb30BaTh a/IeKBaTHBIEC SI3bIKOBBIE CPEICTBA AJISi OTOOPaKEHHsI CBOMX YyBCTB, MBICIECH, MOTHBOB 1
MOTpeOHOCTEl; 0TOOpakaTh B peur (omrcaHue, 00bSICHEHNE) COIepIKaHne
COBEpILAeMBbIX JICHCTBUH, Kak B (popMe TPOMKOM COLMATTU3UPOBAHHON PEUH, TaK U B (DOPMEBHYTPEHHEH peyu;

- pa3BUBaTh KOMMYHHMKAaTHUBHYH) KOMIIETEHIIMIO, MWCIIOJIb3Ysl CpPEICTBA YCTHOM U NHUCbMEHHOU
KOMMYHHKAaLIUH [IPU paboTe ¢ TEKCTaMU Y4eOHHMKA U JONOJIHUTENFHON JIUTEPAaTypoH,

CIpPaBOYHBIMH TaOJWIAMH, WPOSIBISTH TOTOBHOCTh K YBAXKCHHI0O WHOW TOYKH 3pEHHS NpPU O0OCYKACHUH
Pe3yAbTaTOB BHIOJHEHHON pabOTEHI.

IIpeamMeTHbIE Pe3yabTATHI
OOy4aroIuics HaydYuTCs:
— IPUMEHSTH OCHOBHBIEC METO/IbI TO3HAHHMS: HAOJIOICHUE, H3MEPEHHE, SKCIICPUMEHT;

- OTMCHIBATH CBOMCTBA TBEP/IBIX, JKUAKHX, Fa3000pa3HBIX BEUICCTB, BHLACISIS MXCYIICCTBEHHEIC
MPU3HAKY;

- PacKpBIBaTh CMBICI 3aKOHA COXPAHEHMSI MaCChl BEIIECTB, ATOMHO-MOJIEKYIISIPHON TEOPHH;
- pa3in4yaTtb XUMHUYCCKUC U (bI/ISI/I‘IeCKI/Ie SIBJICHUA,

— Ha3bIBATh IPU3HAKK M YCIIOBUS MPOTEKAHHS XUMUYECKHX PEAKIIUIA;

— CoOJIrO1aTh MpaBMIia 0e30MaCHOM pabOThI IPH POBEICHUH OIBITOB;

- M0JIb30BaThCS Ta00PaTOPHBIM 00OPYIOBAHUEM U TIOCYI0H;

- oJry4arhb, CO6HpaTI> F3_3006pa3HI>Ie BCIIECCTBA U PACIIO3HABATH UX; XAPAKTCPHU30BATH (I)I/ISI/I‘IGCKI/Ie nu
XHUMHYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCEOPraHn4CCKux COCI{I/IH6HHI7[, IIPOBOJAUTE OIILITHI, TOATBEPKAAIOIIUC
XUMHUYCCKHUE CBOMCTBA HN3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BEILICCTB,

- PacKphIBaTh CMBICT TOHATHS «PacTBOP», BBIYUCIATH MAaCCOBYIO JIOJNIO PACTBOPEHHOTO BEIIECTBA B
pacTBope, FOTOBUThH PACTBOPHI C ONPEJAEIEHHON MacCOBOM JI0JIE paCTBOPEHHOIO BELIECTBA;

— XapaKTEePU30BaTh 3aBUCUMOCTh (DPU3MUECKUX CBOWCTB BEIIECTB OT THIA KPUCTALIMIECKOW PEIIETKH,
ONPEIENATh BUA XUMUYECKOM CBSI3U B HEOPTAaHUYECKUX COCTUHEHUSX;

- PpacCKpbIBaTb OCHOBHBIC ITOJIOKCHUA TCOPHUN BHCKTpOHI/ITH‘IeCKOﬁ Aucconranu, COCTaBJIATh YPABHCHUA
BHCKTpOHI/ITI/II{CCKOﬁ JuCcCoran KMCJIOT, ILICHO‘{eﬁ, coJiei u peaKLII/Iﬁ HMOHHOI'O 06MCHa;

- pacCKpbIBaThb CYHIHOCTH OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKHHﬁ, OnpeAcsIATL OKHUCIUTCIIb U
BOCCTAHOBHUTEJIb, COCTABJIATH YPABHCHUA OKHUCIIUTCIIBHO- BOCCTAHOBUTEIIBHBIX peaKHHﬁ;

- Ha3bIBATh (1)aKTOpI)I, BJIMAOIIHE HA CKOPOCTH XUMHYECKOM pCaKknnu,

- XapPaKTCpU30BaTh B3aMMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOICTBaMM HEMETAILIOB HMCTAJIJIOB;
- MMPOBOJAUTD OIIBITHI IO MOJYYCHHUIO U U3YUCHUIO XUMHUYCCKUX CBOICTB PAa3JINYHBIX BCIICCTB,

- TPaMOTHO 0OpaIIaTLCS C BEMIECTBAMH B IIOBCETHEBHOMN JKH3HU.

O0yuaromuiicst MOJY4YUT BO3MOKHOCTH HAYUHTHCS:

- BBIBUTATh M MPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3B O XMMHUYECKUX CBOMCTBAX BEIIECTBHA OCHOBE
WX COCTaBa W CTPOCHUS, WX CIOCOOHOCTH BCTYNaTh B XHUMHUYECKHAE PEaKIUH, O XapakTepe W MPOAyKTax
Pa3TMYHBIX XUMHUYECKHUX PEaKINii;

- XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOEHHIO M CBOICTBaM, YCTaHABIMBATH MPUYNHHO-
CJICICTBCHHBIC CBSI3U MEKY JAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

- COCTAaBJIATH MOJICKYJIAPHBIC U ITOJIHBIC NOHHBIC YPaBHCHUSA 110 COKpaH_IéHHI:IM HNOHHBIMYPAaBHCHUSM,



- MMPOrHO31UpPOBATH CIIOCOOHOCTH BCHICCTBA IIPOABJIATH OKHUCIUTCIBHBIC WM BOCCTAHOBHUTCIILHBIC
CBOICTBa C y‘-IéTOM CTCIICHEH OKMCIICHUS 3JICMCHTOB, BXOOAIIIHUX B €TO0COCTAaB,

- BbIABUI'aTb M MPOBEPATH ISKCHOCPHUMCHTAJIBHO THUIIOTE3bI O PEIYyJIbTaTax BO3IEHUCTBHS Ppa3InYHbIX
q)aKTOPOB Ha USMCHCHUEC CKOPOCTH XUMHYCCKOM pCaKkuunu;

- WCIIONB30BaTh MPHOOPETEHHBIE 3HAHUS JUIS 3KOJOTHYECKH TPAMOTHOTO TIOBEJCHHS B OKpPY)KAroIIeH
cperne;
- WCTIONIE30BaTh IPHOOPETEHHBIE KITFOUEBhIe KOMIIETEHITUH IIPH BHIIOJTHEHUH IPOEKTOB H

peleHnn y4eOHO-UCCIeOBaTENbCKIX 33/1ad 10 W3YYEHHI0 CBOWMCTB, CIIOCOOOB TMONYYEHUS M PACIIO3HABAHUS
BEIIIECTB;

- 00BEKTUBHO OLICHMBATH I/IH(bOpMaIII/IIO 0 BCIICCTBAX U XUMHUYCCKUX IMMPOLICCCAX;

- OCO3HaBaTh 3HAYCHUE TCOPETUIYCCKUX 3HAHUH 110 XUMHH 15 HpaKTquCKOﬁ JACATCIIBPHOCTUYCIIOBCKA,
co3gaBaTb MOACIN W CXEMbI 1A PEIICHUA y‘ICGHLIX 1 IIO3HABATCJIBHBIX 3aJa4, INOHHMAaTb HEO6XOI[PIMOCTB

COOJTIOZICHNUS TIPEITMCAHIM, TPeIaraeéMbIX B MHCTPYKLHSIX 110
HCTIOJIb30BaHMIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU H JP.

®opmupoBanne UKT-koMneTeHTHOCTH 00y4al0LIUXCS
YYeHUK Hay4uTCs:

- UCITIONB30BaTh  Pa3Hble INPHUEMbl IOWCKa HH(POpPMAlMM HA  IIEPCOHAIBHOM  KOMITBIOTEpPE B
00pa30BaTeIbHOM IMPOCTPAHCTBE C UCIIOIB30BaHNEM 000pyIOBaHMs UG POBOH JabopaTopu;

- KCIONb30BaTh pAa3MYHBIC CIOCOOBI XpAHEHWs] M BU3yalH3alud HWHPOpPMALMHM, B TOM YHCIE, B
rpaduyeckoii popme

(I)opanOBaHne KOMIIETEHTHOCTH B 00J1aCTH OHI)ITHO-3KCHepHMeHTaJIbH0ﬁ H HpOCKTHOﬁ)IeﬂTeJIBHOCTH
YueHuk HAay4YuTCsa IIJIAHUPOBATH W BBINIOJIHATH y‘-IC6HO€ HUCCICJOBAaHHUC H y‘IG6HBII>i IIPOCKT, UCIIOJIb3Ys
060py,Z[OBaHI/Ie, MoAeCIn, METOAbI, IIPUEMBI, AICKBATHBIC HCCHGHyeMOﬁ HpO6J'IGMC.

VY4eHUK TOJTYYUT BO3MOKHOCTh HAYYUTHCS CAMOCTOSTEIBHO 3a/JyMBIBATh, INIAHUPOBATh M BBHIMIOJIHATH Y4eOHOE
WCCIIeIOBaHNE, YIEOHBIH U COIIMATBHBIN MPOEKT MO €CTECTBEHHOHAYYHOH HaIlpaBI€HHOCTH.

Yder pe3yJibTATOB BHEYPOYHOH eI TEJILHOCTH

@OpMBI U IEPUOUYHOCTD KOHTPOJIS
BXomHON KOHTPOJIb TPOBOJMTCS B Hayajle yd4eOHOro roja Ui MPOBEPKH HAYAIbHBIX 3HAHUN W yMEHH
00yYarOIUXCS.

TGKYI_LII/Iﬁ KOHTPOJIb IIPOBOAUTCSA HA KAKAOM 3aHATUN B (bopMe neaarorudeCkoro Ha6J'IIO,Z[€HI/IH.

TecTOBBII KOHTPOJIb OCYIIECTBISETCS 0 OKOHYaHHH M3yYECHUS KaXK0Tr0 pasJena.

[IpomexxyTouHass arTecTals MPOBOIUTCA B KOHIE y4eOHOro roja B (opMe 3amluThl MPOEKTa, MO3BOJISET
MPOBECTH aHAIM3 PE3yJIbTATUBHOCTH OCBOCHUS OOYYAIONMMHUCS OCHOB ONBITHO- O3KCIIEPUMEHTAIBHOW |
MPOEKTHOH eATETLHOCTH JAHHOTO Kypca BHEYPOUHOM JIESTEITLHOCTH

«QKCTIepUMEHTATTEHAS XUMISD.

Kpurtepun oueHku pe3yibTaTOB 0CBOECHHS IPOrpaMMbl Kypca

Pabora oOyuwarommxcsi OLEHUBAETCS IO TPEXYPOBHEBOW IIKAJle, NPEAINONAraloield HAIWYUe CICeIyOIINX
YPOBHEW OCBOEHHUS IPOrPaMMHOI'0 MaTepualia: BBICOKUHM, CpeIHUMN, HUZKUH.

Boicokuii ypoBeHb: OOyJarOIIHMIACS JAEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh W 3aWHTEPECOBAHHOCTH B
00pa30BaTeIbHON JEATENHLHOCTH, MIPOSBISCT UHUIIMATUBY, HE MPOITYCKAET3aHITUS 0€3 YBaOKUTEILHOW PUIHHEI,
JEMOHCTPUPYET BBICOKUUA YpOBEHb 3HAHUU M KOMIIETCHIUH, BJIaJeeT Ha BBICOKOM TBOPYECKOM YPOBHE
MPHOOPETEHHBIMH B X0JI€ U3yUCHHSI POTPAMMBI YMEHHUSIMHA U HABBIKAMU;

CpenHuii  ypoBeHb: OOydYalOIMiics JIEMOHCTPUPYET OTBETCTBEHHOCTh M  3aMHTEPECOBAHHOCTh B
00pa30BaTeIbHON ACATEIBHOCTH, IPOSBISET XOPOIIWH YPOBEHb 3HAHWH W KOMIICTCHIIUH; WHUIIMATUBEI HE
MPOSIBIISIET, HO CIOCOOEH MOANEPKUBATh WHUIMATOPA B IpENIaraeMoM II0J€ AESTeNbHOCTH, B JOCTaTOYHOM
CTEIIEHU BJIAJIEET MOIYYaEMbIMU B XOJI€ U3YUCHUS IPOrPAMMbl YMEHHUSIMU U HABBIKAMU;

Hu3skuii ypoBeHb: 00ydaronuiics JeMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh U 3aWHTEPECOBAHHOCTDH B
00pa30BaTeIbHON ACSITEIBHOCTH, MOCEIIACT 3aHATHS OT CJIydas K CIydalo, IOKa3bIBAET YJOBICTBOPUTCIHHBIN
YpOBEHb 3HAaHMHA M KOMIIETEHIMHA, B IEJIOM CJIad0 BIIJeeT MOJNy4aeMBIMA B XOJI€ M3YYCHHS IPOTPaMMEI
YMEHUSMH U HaBBIKaMH.



TemaTnueckoe MIAHUPOBAHUE

IXUMUS — HayKa SKCIICPUMEHTAIbHAS.

/TeMOHCTpallnOHHBIN 3KcriepuMeHT No 1.

O3HakoOMIIeHHE C TAOOPAaTOPHBIM O0OPYTOBAaHUEM; TTPUEMBI
0e30MmacHO pabOThI C HUM.

Ne m/mt Tewma 3anarus Hcnonb3oBanue 000pya0BaHHS
«Touka pocrta»
1. BBomuBIN HHCTpYKTaX 10 Th TexHrka 6e30MacHOCTH BKAaOWHETE

XUMHH [ISHTpa
«Touka Poctay. 3HaKOMCTBO ¢
000pyIOBaHUEM.

[MpakTrueckas padota Ne 1
«[IpaBuna TexHUKN 6€30MaCHOCTH MpH paboTe ¢
iltabopaTopHbIM 000pyoBaHKeM. Vi3ydyeHne cCTpoeHUSIIIIaMEHI)

JlaTuuk TemnepaTypbl
(TepMOTIapHBIii), CITUPTOBKA

IMeTo bl TTO3HAHUS B XUMHW. JKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH
UTaGopaTopHsrii onsiT Nel.

IPaccMOTpeHME BEIECTB C Pa3IMYHBIMU (PH3NUICCKUMUCBOMCTBAMU
(Menp, xene30, MUHK, cepa, BOja, XJIopua HaTpus [P
Ulaboparopusiii orbiT Ne 2 «Jlo Kakoi TeMIiepaTypbl MOKHO HarpeTh
BEIIIECTBO?»

TaTurik Temneparypsl
(TepMOTIapHBIii), CITUPTOBKA

MeToapl HO3HAHUSI B XUMUHU. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMHUH
UlabopaTopHbIiii ortbIT Ne3.

I/I3y‘ICHI/IC CBOWCTB BCHICCTB: HArp€BaHMUeC BOAbI, HArp€BaHUC OKCH/Ia
kpemuus (1V).

Ulaboparopusrii oreiT Ne 4. «3Mepenne TeMrepatypbl KHIIEHHUS BOJIBI
C IOMOIIBIO TaTYHKA TEMIIEPATYPHI K TEPMOMETPA»

JTaTurk TeMnepaTypsl IIATHHOBBIH,
[TEPMOMET,3JIEKTPUIECKas TNTUTKA

MeTOIH)I IIO3HaHUs B XUMHHU. SKCHCPI/IMGHTEUH)HI)IC OCHOBbI XUMHUU.
UlabopaTopHbIii ormbiT No 5.

«OnpeneneHne TeMIepaTypsl IIABICHUS U KPUCTAIITU3ALNN
MeTaJlia

JlaTyuk TemrepaTypbl(TepMOTIapHbIii)

[MpakTudeckas padora Ne 2. OpnajicHre HaBbIKAMU Pa3ICICHUS
0JTHOPOJIHBIX M HEOJAHOPOIHBIX CMECEi: OTCTauBaHue, GUIbTPOBAHHUE,
BBINAPUBAHUE, KPUCTAIUTU3AIHS, TUCTHILIANNS (IEPErOHKa)

IPeakTUBLI U XUMHUYECKOE

obopynoBaHue

Du3nyeckue U XUMHUYECKUE SBICHHUS.

/leMOHCTpalMOHHBIHM SKcriepuMeHT Ne 2. «BbiiesieHHeH MOTJI0NICHHUE
TerJia — MPU3HAK XUMUYECKOU peakLum»

UTaGopaTopHbIii onbIT Ne9.

[Tpumepb! (hU3NUECKUX SBICHUI: CTHOaHUE

CTEKJISTHHON TPYOKH, KUTISTYSHNE BOJIBI, TUTaBlIeHUemapapuHa.
UlaGopatophslit onbIT NelO

[IpuMepsl XUMUIECKUX SIBJICHH: TOPEHHUE TPEBECUHBI,
B3aMMOJICHCTBHE MpaMoOpa C COJISTHOM KUCIOTOM.

PeakTUBBI 1 XUMHUYECKOC
o0opynoBanue, JlaTunk Temmnepa-
TYpBI IIATHHOBBIN

IATOMBI 1 MOJIEKYJIBI, MOHBI. BelecTBa MoneKyIspHOTO

M HEMOJIEKYJISIPHOTO cTpoeHus. KpucraninueckuepemeTky.
Hdemoncrpanuonuslii onbiT Ne 3. «TemneparyparniaBieHHs BEIECTB C
[pa3HBIMH THUIIAMH

KPUCTAJUTMUECKUX PEIIETOK»

JlaTuuk Temnepa-
TypbI IJTATHHOBBIN, TaTYUK
TeMITepaTypbl TEPMONAPHBIA

[IpocTsIe U CIIOKHBIE BEIECTBA. XUMHYECKUM 3JIEMEHT.
XuMudeckuit 3HaK. [IpocTsle BemecTBa: MeTaUIbl HHEMETAIIBI.
UlaGopatopuslii ombIT Nel 1.

3HAKOMCTBO C 00pa3IiaMu MPOCTHIX BEIIECTB: METAIIIOBH
HemeTa10B. ONUCcaHue CBOMCTB.

UlaGoparopublii onbIT Nel2.

M3yueHne oOpa3oB METAIIOB M HEMETAIIOB (CEphI,Kee3a,
QUIIOMHHUSL, TpaduTa, MEIIU U Ip.).

IPeakTUBELI U XUMHUYECKOE
00opynoBaHUE

10.

DopMyIIbl CIOKHBIX BellecTB. KauecTBeHHBIHN 1
KOJIMYECTBEHHBII COCTAB BEIIECTBA.

11.

DopMyJIBI CITOKHBIX BelecTB. HazBaHuUs CII0/KHBIXBEIIIECTB.
IPeakTUBEI. DTHKETKH.

PeakTHBBI 1 XHMHUYECKOE
000opyIOBaHNE

12.

r PyHOIibl XpaHCHUA pCAKTHBOB. Vcnosus XpaHCHHA UUCIIOJIb30BaHUA.

PeakTHUBBI 1 XUMHUYECKOC
00opynoBaHUE




13.

3aKOH COXPAHCHIS MacCHl BEIICCTB.
/TeMoHCTpanOHHBIHN sKciepuMeHT Ne 6. «3aKOH CO-XpaHEHHS MAaCChl
BEIIECTB»

Beckl 251eKTpOHHBIE

14.

XuMHUYecKue mpeBpalieHusa. XUMUYeCKHe peaKIuu.

JlabopartopHblii onbIT NelS.

[Tpu3HaKK NPOTEKAHUS XUMHUYECKUX PEAKIIUIA:

HarpeBaHUe MEIHOM MTPOBOJIOKH; B3aUMOIEHICTBHEPACTBOPOB EIKOTO
HaTpa U XJIOpUAa MEU; B3aUMOJACICTBUE paCTBOPOB YKCYCHOU
KHCIIOTHI UTHAPOKapOOHaTa HaTpusl.

PeakTHBBI B XHMUYIECKOE
00opyIOBaHUE

15.

XMMHUYECKUE YPaBHEHUS.
[BpINMOIHEHNE TPEHUPOBOYHBIX YIPAXKHEHUH IO COCTABICHHIO
YpPaBHEHUI XUMHUYECKUX PEAKIUI

16.

[TUMBI XUMHAYECKUX pEAKLIAN

UTaGopaTopHsIit oreIT Nel6.

THTTBI XUMUYIECKUX peakinii: pa3ioxenue ruapokcuna meau (1I);
B3aUMOJICHCTBHE XKeJe3a ¢ pacTBopoM xyopuna meau (11),
B3auMoelicTBue okcuaa meau (I[)c pacTBOpOM COJISTHOM KUCIIOTHI.

PeakTHBBI 1 XMMHUYECKOE
00opynoBaHue

17.

[Monroroska k I TA, BITP

18.

TecToBbI KOHTPOJIB: «OCHOBBI SKCIIEPUMEHTAIBHOM
XUMUIY.

19.

Monbs — eauHULA KOIUYECTBa BenlecTBa. MonsipHas
Macca. BeranciaeHns mo XMMUYeCKUM YPaBHEHHUSIM.

20.

3akoH ABoraapo. MoJsipHBIi 00BeM Ta30B.
OTHOCHUTENbHAs INIOTHOCTH ra30B. BEUHCIeHNS TOXUMHYIECKUM
YPaBHEHHSIM.

21.

O6paboTKa 3KCTIEPUMEHTAIBHBIX TaHHBIX C
MCTIOJIb30BaHKeEM I (poBoil 1abopaTopun «TodkapocTay.
Urenne rpadukoB, quarpamm

22.

O0BeMHBIE OTHOIICHUS Fa30B IIpU XUMHYCCKUX
CaKIMAX

23.

Oxcuabl: KnaccupuKaius, HOMEHKIIATypa, CBOWCTBA,TOyYeHHE,
MpUMEHEHHE.

JlaGopatopHblii onbIT Ne27.

HabmrogeHue pacTBOPUMOCTH OKCUAOB aJIFOMUHUS, HATPUS, KAJIBLHS U
MeH B BOJIE.

UlaGoparopHblii onbIT Ne28

OnpeneneHne KUCIOTHOCTU-OCHOBHOCTH CPEbl MTOJTyYSHHBIX
[pPaCTBOPOB C TIOMOIIBIO0 HHANKAaTOpa.JlabopaTopHbIii onbiT Ne29.
[losy4yeHue yriaekuciaoro raza U B3auMoJIeHCTBUE €ro CU3BECTKOBOM
BOJIOM.

IPeakTUBLI 1 XUMHUYECKOE
00opyIoBaHUE

24.

[Munpokcuasl. OCHOBaHUS: KIIACCU(DUKAITHS,
HOMEHKJIATypa, MOJTy4YEHHE.

daTuux pH

UTaGoparophsrii orbiT Ne 30.

B3anmoieiicTBrue OKCHIOB Kanblus U pocdopa ¢ BojIoi,
oTIpeJiesIeHIe XapaKTepa 00pa30BaBIIErocs

THJIPOKCHUJIA C TIOMOIIBIO HHINKATOPA.

UTaboparopubiit onbIT Ne 31. «Onpenenenue pH pasnuuHbIX cpem»
[IpakTnueckas padora Ne 4. «Onpenenenre pH pacTBOpoB KUCIOT U
[1eI0uei»




25.

IXMMHYECKHE CBOMCTBA OCHOBaHUN. Peakius

HelTpanu3anuyi. OKpacka HHAMKATOPOB B MIETIOYHON HHEUTpaTbHON
cpenax. [[pumeHeHre OCHOBaHUIM.

UTaGoparophsiii onbiT Ne 32. «Peakius

HeHTpanu3anuny. JleMOHCTpallMOHHBIN SKCTIEPUMEHT

Ne 12. «OcHoBanusi. TemnnoBoit 3pGEeKT peakuUuUTuAPOKCUIA HATPHS C
yTIIeKHCIBIM razom» Jlaboparophsbrii okt Ne 33.

B3anmMoneiicTBue pacTBOPOB KHCIIOT co MieraoyaMu.JlabopaTopHsiit
ombiT Ne 34.

[Tonmy4yeHne HEPaCTBOPUMBIX OCHOBAaHHH U

MCCIIeIOBAaHNE UX CBOMCTB (Ha MpUMeEpe THAPOKCHIA

menu (I0)).

PKUIKOCTH, OIOpETKa,

MaTYnK
MeIIajIKa

JIaBJICHHUS,

laTunk pH, no3aTop o0nEmMa

MATYNK TEMIEPaTyphl TIATHHOBBIA,

MarHuTHasi|

26. IAM]OTEpHBIC OKCHIIBI U TUAPOKCHUJIBI. IPeakTHBBI 1 XUMHYECKOES
Ulaboparopusiii ombiT Ne 35. Ilomydenne amdoTepHBIX OCHOBaHHH H0OOOPyAOBaHUE
MCCIIeI0BaHNE UX CBOMCTB (Ha mpuMepe ruapokcraa ruaka (11)).

27. Kucnotsl. CocraB. Knaccudpukanus. Homenknarypa.llonyuenue PeakTuBBI U XUMHUYECKOE
KHCJIOT. 000pyIOBaHME

28. Xumugeckue cBoiicTBa kucnotJlabopaTopHsrit oreir Ne 36. IPeakTHBBI 1 XUMHYECKOE
IB3anMoeiicTBHE METAIIOB (MarHus, ITMHKA, XKeJie3a,MEeIH) C 00opynoBaHUe
[pacTBOpaMH KUCIIOT.

UlaGopaTopHblii orbiT Ne37.

B3aumoneiicteue okcuma meau (II) n okcuma muHKa CpacTBOPOM
CEpHOM KUCJIOTBHI.

UlaGoparophbiii orbiT Ne 38.

IBzarMozeiicTBUE pacTBOPOB KUCIOT CHEPACTBOPUMBIMHU
OCHOBaHUSIMH.

0. Comnu. Knaccudukanus. Homenkiaarypa. CriocoObt IPeakTUBBI 1 XUMHUYIECKOE
MOJTY4YeHUs coJeit o0opyaoBaHHE

30. [TpakTudeckas padbora Ne 5. [nhpoBoit MEKPOCKOTT
«[TomyueHne METHOTO KylIOpocay

31. CaoiicTBa coneit PeakTUBBI 1 XUMHYECKOE

00opyIOBaHUE

32. [MpakTndeckast pabora Ne 6. PenieHne skcriepuMeHTaNBHBIX 33/1a4 10 |PeakTHBBI M XUMHUYECKOe
reme «[IpakTHKyM 110 N3y4EeHHIOCBOICTB BEIIECTB OCHOBHBIX KJIaCCOB|000OpYI0BaHUE
HEOPraHUYECKNX COCTUHEHUI

33. [lonrotoka k I'MA, BIIP

34. TecToBbIi KOHTPOJb: «[IpakTUKYM 110 H3yUEHUIO

CBOMCTB BC€IICCTB OCHOBHBIX KJIACCOB HeOpFaHquCKHXCOCHHHCHHﬁ)}.
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