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[TOSJCHUTEJIBHAS 3ATIMCKA

WsyueHne XuMHH CIOCOOCTBYET (POPMHPOBAHUIO ¥ YIALIHMX CST HAYYHOH KapTHHBI MUPA, UX
HUHTCJUICKTYAIbHOMY Pa3BUTHIO H BOCIIUTAHHUIO, PA3BHBACT YMCHHE HAOMOAATD H OOBSCHSITH
XUMHUYECKHE SABJIEHHS, POUCXOISAILHNE B IPUpOIe U TeXHHKe. BO3HHKHOBEHHE Ki1acCcOB
€CTECTBEHHO — HAYYHOTO Npod niisd 1a€T BO3MOXKHOCTb YHALHMMCA HE TOJIBKO YCIIEITHO OBJIALETD
TEOPETHUECKUM MaTepHalIOM Kypca, HO M MOJIYUHTb MPAKTHUECKHE HaBbIKU MYTEM peLUeHHs 3a7ay
Y BbITOJNHEHHUS HKCNIEPUMEHTA.

[MpakTH9eCKUil SKCMEPUMEHT 3aHIMAET B XUMHYCCKOM OOPa30BAHIH BAKHOE MECTO, TaK KakK
9TO OAHH M3 MPHUEMOB KOMIICTCHTHOCTHOI'O O0YUEHISI, KOTOPBIH MO3BOJISIET OoJiee MTyOOKo 1
MOJIHO YCBOWTb yueOHbIH MaTepua 1o X MMHU, NO3BOJISIET CAMOCTOATENBHO NPHMEHSTD
npuoOpeTéHHbIe 3HAHHUSA U YMEHHS, a TAK)KE OPHEHTHPYET LIKOJbHUKOB Ha BbIOOP «XHMHUYECKHX
npodeccuii»

[TporpamMma cocTaBieHa kak JOMOJHEHHE K OCHOBHOMY KYPCY XUMHHU M HaTpaB/ieHa Ha
COBCPLICHCTBOBAHUC 3SHAHUI H YMEHHUI O TEXHOJOIMU MPOBEACHHSI SKCTIICPHMEHTA Ha TICPBOM
ITANE U3YUCHHS TPEaAMETA.

[Mpu npoBeneHny 3aHATHI HEOOX0OMMO GOPMHUPOBATH Y YHALMXCS HKCIIEPHMEHTaJIbHbIE
YMEHHs 1 YMEeHHE CAMHM TPEANOKHTb X UMHYIECKH I SKCTIEPUMEHT IJIS MOATBEPIKIEeHHS
M3y4aeMbIX B KYpCe TEOPETHUYECKUX MONOKEHUH, a Tak:Ke OObSICHUTb pPe3yNbTaThl MPOBEASHHOTO
3KCMepUMeHTa Ha OCHOBE TeOpeTHUECKUX KOHLenUuit. 310 Oyaer cnocodCTBOBATL CO3ZHATENLHOMY
YCBOEHHI) 3HAHUI YUAIUMHUCS U PA3BUTHIO Y HUX TBOPYECKOrO MblieHHs. C Lenbo
(OpMHPOBaHHS y IIKONIBHHKOB MEPEYHCICHHBIX YMEHUI HA 3aHITHSX CIICLKYPCa LEIeCO00pasHO
co3aaBaTh yueOHble CUTYALMH, KOTa YHAIIHEeCHd CAMOCTOATENLHO NPENJIaraloT BAPHAHTbI
JKCTIePUMEHTa U OOBACHAIOT ero pe3yibraTbl. ClaeayeT HanpaBisTh MBILIJIEHHE YUAIIHXCA Ha
OCYLLECTB/IEHHE JIOTHUECKHX TTIePEXOA0B MPH PACCMOTPEHHH BELIECTB HA MAKPO- H MMKPOYPOBHSIX.
Jnist 3TOro HeoOXoAUMO 0OYUUTb X MPUEMAM MOCTPOEHHS AaTOMHO — MOJIEKYJIIPHBIX MOJENeii,
OOBSICHSIFOIUMX PE3YJIBTATHI MPOBEAEHHBIX OMBITOB. 3HAHUS TCOPETHUCCKUX TONOKCHHN TOIKHBI
COBEPLICHCTBOBATHCS HA 3AHATUAX CIIELKYPCa TAKUM 00Pa3oM, YTOOBI yHALINeCs CMOIIN
CaMOCTOATENBHO MPOAHANU3UPOBATL H3yHaeMO€e TEOPETHUYECKOe MOJOKEHUE H NPEIIOKUTD
XUMHUYECKHH OIbIT, KOTOPbIH noaTeepxaan Obl €ro JOCTOBEPHOCTD.

B o0yueHuun xuMuu 00JbLIOE 3HAYEHHE HMEET 3KCIIEPUMEHT. AHAIM3UPYS pe3yIbTaTbl
MPOBEAEHHBIX OMBITOB, yualuecs: yOeK1at0TCs B TOM, UTO T€ WM MHbIE TEOpPEeTHUECKHE
MPEACTABICHHS COOTBETCTBYIOT HJIM MPOTUBOPEYAT PEANBHOCTH. TOMBKO OCYILECTBIISS
XUMHYECKHIT YKCTICPUMEHT, MOKHO MPOBEPHUTH LOCTOBEPHOCTD MPOTHO30B, CACTAHHBIX HA
OCHOBaHHHM Teopuu. B npouecce skcnepuMeHTanbHON paboTel yualnecs NpuoOPETaoT OnbIT
MO3HAHHS PeasbHOCTH, ABJIAIOLIMICS BaXHBIM 3TanoM GOPMHUPOBAHHUS Y HUX YOeKIEHHIH,
KOTOpbIE, B CBOIO OUepeslb, COCTAB/ISIIOT OCHOBY HAYUYHOIO MHPOBO33PEHUS.

Peanunzanus ykasaHHbIX Liefiefi CTana BO3MOXKHA [PH OCHALLEHHWH LIKOJIbHOrO kabnuHeTta
XUMHUH COBPEMEHHBIMU NPHOOpamMu 1 000pynoBaHueM. TakuM HHHOBALIOHHBIM
obopynosanveM siBisieTcs « Touka pocmay. VIcnonp30BaHHE 3TOrO 000PYIOBAHUS MO3BOJISIET
KayecTBEHHO M3MEHUTD rnpouecc obyuenns XxuMun. KonnuecTBeHHBIE IKCEPUMEHTbI MO3BOJIAT
MoJIy4aTh JOCTOBEPHYIO HHPOPMALIHIO O MPOTEKAHHH TeX HIIH HHbIX XUMHUYECKHX [TPOLIECCOB, O
cBOHCTBax BelllecTB. Ha OCHOBe MOyUueHHbIX SKCIIEPHUMEHTAIbHbIX JaHHbIX 00yuyaemMble CMOTYT
CaMOCTOSTENLHO J1eJ1aTh BbIBOABI, 0000LIATL Pe3yNbTaThl, BbISIBISATL 3aKOHOMEPHOCTH, UTO
OIHO3HAYHO CTOCOOCTBYET MOBBIIICHHUK) MOTUBALIMU OOYUCHHS LIKOIBHIKOB.

CoBpEMEHHBIC SKCMEPHMEHTANBHBIC HCCICIOBAHNS 1O XUMHH YK€ TPYIHO NMPEACTaBUTh O3
MCIOJNIb30OBAHNUSA HE TOJBKO aHAIOTOBBIX, HO M LH(PPOBbLIX H3MEpHTENbHbIX npudopos. B
®enepansHom [NocynapcreenHom obpasosatensHom crangapre (PIOC) nponucano, YTO OOHUM
U3 YHUBEPCAJIbHbIX YueOHbIX NeiicTBUil, mpuoOpeTaeMblX yuallMMUCS, AOKHO CTaTh yMeHHe
«TIPOBE/IEHHS OMBITOB, MPOCTBIX 3KCIEPHMEHTANbHbIX MCCIEAOBAHUMN, MPSIMbIX W KOCBEHHBIX
HU3MEPCHHI ¢ UCTIOMB30BAHUEM aHAJIOTOBBIX 1 LHU(PPOBBIX H3MEPHTENBHEIX TIPHOOPOBY.



Hcnonb3oranue obopynosanus «Touku pocma» npu peamuzauuu aavHoi OIT mosBossieT
CO3IaTh YC/IOBHS
* 001 PACLINPEHHs CONEPKaHHA WKOJNBHOTO X MMHYECKOro 00pa3oBaHus Ha
yrayOa€HHOM YPOBHE,
* IS MOBbILIEHUs NO3HABATEIbHONH aKTUBHOCTH 00YUAIOLIMXCS B €CTECTBEHHO-HAYYHOI
obnactu;
* I PA3BUTHs TUYHOCTH peOEHKa B npouecce 00yUCHUS XUMUH, €ro CIoCOOHOCTEH,
(bOpMHPOBAHUS U YOOBJICTBOPSHUS COLIHAIBHO 3HAUMMBIX HHTEPECOB M MOTPCOHOCTEI;
* 0718 OCO3HAHHOTO BbIOOpa oOyvarownmucs Oyayiei npogeccny, falbHEHWero ycnew-
HOro 0OpazoBaHus W NPodecCHOHaNTBHON OeITENbHOCTH;
* 01 paboThbl ¢ ONAPEHHBIMH LIKOJbHHKAMH, OPraHH3aLMH X Pa3BUTHA B Pa3JIMYHbIX
o0nacTsx 00pa3oBaTENbHOM, TBOPUECKOI NESITETbHOCTH;
* 011 o0ecIieueHUs: CaMOCTOATENILHOIO NMPOEKTUPOBAHUS 00yUatoUMHUCS 00pa3oBaTeib-
HO IesITeNBHOCTH U 3P EKTHBHON CAMOCTOATEIBHON padOThI O peaTu3aluy HHAUBU-
IyaJbHBIX YHEOHBIX IUIAHOB,
* 071 BBINOJHEHNS HHAWBUAYAJIbHOTO HCCIIEIOBATENbCKOrO MPOEKTa.

Crenxypc «XuMus B 3KCICPUMEHTAX» paccurTaH Ha 34 yueOHBIX YacOB OAMH Yac B HEJACIIO,
COCTOUT U3 8 pa3Ac/os.

ITPOTPAMMA KYPCA

(1 yac B Heaea10, Beero 34 yaca).
Beenenue. (2 u.)

Ponb 1 MECTO XMMHUUECKOTO 3KCMEePHMEHTa B PA3IMUHBIX MPOPECCHOHATbHBIX 00N1aCTIX !
XUMHYECKHX IIPOM3BOACTBAX, apmaLeBTHKE, MEAULIMHE, KPUMUHATHCTHKE,
CCNBCKOXO3AHCTBCHHBIX HAYKAX U OIPYIHUX 001aCTAX ACITCIBHOCTH YCIOBEKA.

IlpencraBneHue O CTPYKType XUMUM Kak Hayku. [loHstus of aHanuTH4YECKOW U
¢usnueckoil XuMuM. 3HAa4YeHHE ITHUX pa3’enoB XHMHH IJS JPYrMX €CTECTBEHHbIX HayK H
NMPON3BOACTBEHHBIX MPOLIECCOB.

Tema 1. TexHuka 6e30MaCHOCTH H MPABHJIA NOBEAEHHS B XHMHYeCKoi# nadopaTopuu. (3 1.)

Osnaromaemie ¢ npasuaami pabomst ¢ xumiyeckot rabopamopuy. WHIUBHIYATBHBIC
CpencTBa 3alMTbl: Ja0OPaTOPHbLIA XanaT, NepyaTKH, PE3NHOBbIH (apTyK, 3aLUHUTHBIE SKPaHbI.
Marepuanbl, W3 KOTOPbIX OHH W3TOTOBJIEHbI, Ha3HaueHWe. MapKuposku u 0003HAYEHUS
OOBEKMOB U NPEOMCMOE HOBBIMECHHOT ONACHOCHN. O0BEKTbL, HAXOSILMECS MO 3IEKTPUUECKUM
(po3eTky, pyOWIBHUKH, BBIKIOHATENN U AP.) U 3JEKTPOMArHUTHBIM HANpsDKEHUEM, OOBEKTHI
BaKTEPHONOTHYECKOH, PaaHAIMOHHONH ONACHOCTH .

IIpedynpencoenue mpasmamuzma 6 Xumiueckou sadopamopuu. Orazaiie  nepeoi
HOMOWH NP HECHACMHBIX CilYHASIX.

Tema 2. XumMuueckas nocysa v obopyaosanue o0uiero Ha3HaueHus (4 4.)

Jabopamopuviit  wcypran. lenn u 3agaun  BeaeHus 1abOPaTOPHOrO  SKypHasa.
3HaKOMCTBO C COAEpKaHHEM U MPaBUIaMK BeAEHHs 1adOpPaTOPHOro XKypHana.

Xumuueckast nocyoa. Mamepuaist, 3 KOMOPeIX U320MACTHEACMCS XUMUYECKAS! HOCYOd.
CsoticTBa cTekna u papdopa, MTO3BOIAOLUINE HCIIONB30BATE 3TH MATCPHANBI [T H3TOTOBICHHS

“ B UCasX PasBHTHA TIPCACTABICHAN 00 0BIACTAX IPHMCHCHHSA TIPAKTHUCCKOH XHMHH.



XUMHUYECKOH MNocyabl (TBEPAOCTb, MNPO3PAYHOCTb (AT CTeksia), INaJKOCTh MNOBEPXHOCTH,
XUMHUYECKAsl YCTOHYHUBOCTb, TEPMOCTOHKOCTH, BO3MOXKHOCTH IUIABHOTO H PABHOMEPHOTO
HarpeBaHuss W oxjaxkaeHus u ap.). Hemocratku crekna w  dapdopa (XpynkocTb, a,
ClleqoBaTeNbHO, ONACHOCTL TpaBmMaTH3Ma). [TpaBuna obpatueHns co CTEKNISHHOR U XMMHYECKOH
MOCyAOH.

Cmerasnnas — xumuveckas — nocyda  00we20  HasHayenust:  NpoOOMPKH,  KOMObI
(MIOCKONOHHBIE W KPYIJIOAOHHBIC, KOHHYECKHE M MIapooOpasHBIC), CTakaHbl, 4damky [lerpw,
MEpHBIC LWIHHAPBL, BOPOHKH, THIMCTKH, CTCKISTHHBIC TAJIOUKM, COCIVHUTCNIBHBIE TPYOKH,
IKCHKATOPbl, KPUCTAJUIN3ATOPbL,  KOJOBI-KIPOMBIBATIKH», OIOKCbI, CTEKJIAHHbIE KOJIMAKH-
KOJIOKOJIbI, CKJSIHKM JJIi  XPaHeHHd XUMHWYeCKHX BewectB W 1p. Hx nHasHaueHue,
byHKUHOHaNIbHBIE OCODEeHHOCTH, npumeHeHue. [lpaBuna obpaweHns CO CTEKJNSHHOH U
XUMHUYECKOH NOocya0i.

Dapdhoposast nocyoa odwe2o HasHaveHus, BbiMapyuBaTebHble Yallku (¢ pyukoi n 0e3
Hee), TOHKOCTCHHBIE ($aphOpOBBIC CTaKaHBI, TUIIH, JOMATKH, IIMATCIIH, JIOKKH, OTHCYMOPHBIC
KOJIbLIA, TOJICTOCTCHHBIC KPY)KKH, CTYNKH ¢ MEeCTUKamy, GpuibTpoBaibHasi BOpOHKA bioxHepa u
ap. Mx naszHauyenue, PyHKLMOHANBHBIE OCOOEHHOCTH, MPUMEHEHHE.

Baxciiocme wuemomsi 4 Bpasisiio2o XpaneHus nocyost u3 cmexid u gapgopa. Muitbe
nocyabl. [lpensaputenbHas Moiika. Mowlue cpeacTBa Ans xuM.JtabopaTopud. Motolue
KUAKOCTH U CMELHaANbHbIE PACTBOPbI /ISl MbITbs XMMHWUYECKOH MOCYAb! (MOHATHE O XPOMOBOK
cMecH, pacTeope TpunoHa b): ux neficteue, cnyuan npuMenenus. Ilpucnocobnenus nast MOMKH:
epmuky, OaHu (Ha mpuMepe Kpuctamm3aropo). Cyllka XHMHYECKOH nocydbl. XpaHEHHE
XUMHUYeCKOH nocyabl. [IpyHLIMN opraHu3anMu MecT XpaHeHHs (MOANMCH, MOCTOSHCTBO MECTa,
yn00cTB0). BaskHocTe cobmoaeHus >Tux npasun B papmaunn U MEIHUHHE.

Xumuuecrkoe 0o00pyOoosanie u mamepuaisl 0dueco HassaveHus. JlabopaTopHblil 1ITaTUB
¢ MydTamu, nankamu, kosbuamu. IlpaBuma oOpaleHuss ¢ 1a0OpPAaTOPHBIM  LUTATUBOM.
[Mpobupkonep:xkarenu (ux suzasl). Iltatue s npodupok. CkanmbnenH, METAIHYECKUE
LIMAaTeNnu, NUHLEeTH. PuibTpoBanbHas Oymara. MaankaTopHas Gymara.

Becwr 1 paznosecsr: X BUAbL. YCTPONCTBO W MpaBHaa OOpaLIeHHUs C KOPOMbICIOBbIMH
Becamu. 1ounocms e3eewusania. Ilonarie o0 aHaTUTHYECKHX BECaXx.

Hacpesame:wmnvie npubopsr. CnupToBKa: ee yCTpoiicTBo, npasuia oopatuenus. TToraTus
00 BNEeKTPUUYECKMX  HArpeBaTeNbHBIX TNpUOOpax  (PIEKTPOMIMTKH, KOJOOHArpeBaTelu,
npodupkoHarpesareny, MydenpHbie meun). Mx nHasHaueHwme OOwme npasmna oOpaleHus.
[TpumeHeHUe 3TUX NPaBui B paboTe ¢ OBITOBBIMU 3IEKTPONpUOOpaMu.

lpakmuueckas paboma Ne 1. «Haebiku BeneHus 1abopaTOpHOro KypHaia. 3HAaKOMCTBO ¢
XUMUUECKOI nocya0ii n 000py 0BaHUEMY

Tema 3. O6mne cBeaeHHsI 0 XHMHYECKHX BellecTBax H peaktusax. [IpaBuna odpawenns c
BeniecTBamMH. (4 u.)

llonsmue o xumveckom euecmee. UNCTble BeLECTBA, CMECH BELUECTB, PacTBOPbI
BeLLeCTB (NPHUHLIMNHANbHbIE PA3IMUUs U CXOAHblE CBOlicTBa). DU3MuecKre CBOHCTBA BELUECTB:
L[BET, 3amMax, arperatHoe cocrosHue. CrnpaBouHas XUMHYECKAs NTUTEpaTypa, mpasuia paboTel ¢
Hell (Ha MpUMepe MKOMBHOTO CIPABOYHMKA 1O XUMUM).

I'pynnsi  sewygecms  (knaccupukaumss MO  arperaTHOMY COCTOSIHHIO, TOKCHYHOCTH,
AOOBUTOCTH, BOCTIAMEHSAEMOCTH). YCJIOBHUS XPAHEHHUS BELIECTB, OTHOCSIIHUXCH K Pa3/IWYHLIM
rpynnam. MapKUMpOBKM M 3TUKETKHM Ha Tape /[Ais XUMHYeCKuX BeulecTB. [lenocTHocTh M
repMEeTHYHOCTb XMMHYECKOU Taphl.

Obugite npacuaa oopawgenist ¢ cewjecmeavi. Opaanorennuyeckuil anaas 6etecms:
npasuaa u  oonyemumocms npocedenisi. OpPTaHONCNTHYCCKUN aHANIU3 OBITOBOH XUMMY,
napproMepHH, TEXHUYECKUX KHUAKOCTeH. TOKCHYHOCTb BELIECTB MW €€ TMOCIAEACTBUS s
YeJIOBEHECKOrO OpraHu3Ma.



Vmnnisayus  eemgecms.  YTunu3auuss OCTaTKOB BelLECTBAa [OCHE NpeaBapUTesbHOMN
MOWKH. DKOJOTHYECKAs Ba)KHOCTb TNPABMJIBHONM yTHIM3aUMH OTPAbOTAHHBIX BCILECTE B
XUMHYECKOH J1adopaTopru 1 B MPOU3BOACTBEHHbIX NPOLIECCaX.

Ipasuaa odpawenun ¢ cornyuumu sewyecmseamiy. Hacbinanue. B3pewnBaHue Cbinmyyux
BellleCTB B JOCTyne arMocepbl M B 3akpbiThix cocyaax (Orokcax). KommuectsenHoe
nepeHeceHue ChIMy4HX BellecTB. PacTBOpeHue.

lpasuaa  obpawgenust ¢ ACHOKUMU  XUMUYECKUMU  Gejecmeamit i PACMEOPAMIL.
Hanusanne. Konn4yecTBEHHOE NEPEHECCHNE JKUAKOCTEH. B3BemnBaHNE )KUOKOCTEH.

Ipakmuyeckan padvoma No 2. «Pabora ¢ cbiNy4MMH BEILECTBAMH. B3BELIMBAHWE, PACTBOPEHUE
CYXOTO KOMIUIEKCHOTO YAOOPEHHs AJ1 KOMHATHBIX PaCTeHUH»

Ipakxmuueckas  paooma. Ne 3. «PaboTa ¢ SKUAKMMH BelECTBAMU. OTMEpPMBaHHE U
KOMIMYECTBCHHOE TEPEHECCHUE OKHIKOH TOOKOPMKH [JIsi KOMHATHBIX
pacTeHu»

Tema 4. U3smeputeabHasa nocyaa u npudopsl. (4 1.)

Duszuxo-xumuveckue xapakmepucmuki ceujecms. KOHCTAHTBI KUMCHUS, TJIABICHUS,
mIoTHOCTE. [loHATHE © moKasatene mnpenomycHus. OO03HAUCHHS, CIMHHULBI H3MEPCHUS.
3aBUCHMOCTb (PHU3NKO-XUMHYECKUX KOHCTAHT OT BHEIIHHUX YCIOBHIL.

Hadopamopiwie mepmomempei. Ix Bupbl. O6wmre npasuia obpatieHus ¢ 1abopaTopHbiM
TEPMOMETPOM.

Ocobwiit memain — pmyms. IlpaBuna ofpallieHuss ¢ PTYTHbIM TEPMOMETPOM B
7a00paTOPHH U OBITOBBIX YCHOBUAX. ODKCTPEHHBIC MEpPbl IO YCTPAHCHUI MOCICICTBUI
MPONUBLICHCS PTYTH - AeMEpKypu3auys. Mepbl MpopIIAKTHKH U NMEPBOI MOMOLLY OTPaBICHUS
napaMu pTyTH. YTHUaAM3aUUs PTYTH. JIIOMHUHECLEHTHbBIE JIaMIbl JHEBHOTO OCBELIEHHUA W HX
YTHIIH3ALUA.

[Ipunyun yempoiicmea npuoopa O u3MepeHust memMnepamypsvl HAGGACHUS MEepAoeo
seugecmea (Mo cXeme).

Hpaxmuyeckast padoma Ne 4. «(A3MepeHHE TEMMEPATYPbl KUICHUS YHUCTOH BOZBI H PAaCTBOPA
CONM»

Apeomvempur. IlpaBuna oOpalleHus ¢ HUMH.
Tlpaxmiraeckas padoma Ao 5. «VI3MepeHIe MIIOTHOCTH CTONIOBOTO YKCYCa»

Hsmepumeasnan xumuueckas nocyod. Ionsitne o cTeneHu TOYHOCTH U3MepeHHs obbema.
['paHuLbl MPUMEHEHUS XWMHYECKHE CTAKaHBI C AEIEHUAMH, MEH3YPOK, MEPHbIX LIHJIHHAPOB.
TIpUHUMIT HUKHETO MEHHCKA.

Kauwubdposaunasi wimepumeivnas nocyoa. MepHble nunerky (nunetky Mopa, MUNeTKH ¢
IOENEHUsIMU), MEpHBIC KonObl. bropeTku, ux Bumbl (KpaHOBBIE, C PE3HHOBOH TpyOKoH W
mwapuxoMm). Ilpasuna padoTel ¢ OIOPETKOIH.

Ipakmuueckan padboma Ne 6 «Haebiku paboThl ¢ H3MEPUTENBHON MTOCY 10

Tema 5. Cnoco0bl 0UHCTKH H pa3aeieHus BewecTs, (7 41.)

Ceoticmea 1 (PU3MKO-XUMUYECKUEe NOKAAMEAU  UHOUSHOVATBIBIX GEUeCNG, CMecel!
geujecma 1 pacmeopoas. llonuamie 0 20MO2CHHBIX U 2EMEPOCHIBIX CMECSIX.



Quucemra eugecms Om Mexanyeckux npumeceds. TeopeTUuecKue OCHOBbI MeXaHUUECKOH
oyncTku cmecell. [lonarus ¢unpTpa, duneTparta. [IpakTHueckne MpHEMBI NPU OTCTAHBAHHH,
AeKaHTaUuHH, (PuIbTPOBAHWM, BBIMAPHBAHWH, Nepekpuctamnsaunu. PunerposanbHas Oymara.
Ee Bumbl (nucToBas, auckosas) M MapkupoBka 1o nopucrocTH. [IpaBuna wu3rorosneHus
OyMa>xHbIX (PUIBTPOB: YIOJIKOBOIO, CKIa4aToro.

[Ipusenenue cnocod06 OYUCMKY  6eUECnE OM MEXAHUYECKUX Hpumecelt 6 Ovimy,
npou3e0ocmee. BUOIOrMYECKH BXKHBIC CIy4an U OOBEKTHI MEXaHNUCCKON OUUCTKH (KPOBb KaK
reTEPOreHHAas CMECh, IUIA3Ma KPOBHU Kak 0oOpasel pesyibTaTa OTCTAUBAHUS KPOBM, PEaKLUs
OCAKAEHHS 3PUTPOLHTOB B OHOXMMHYECKOM aHAINM3€ KPOBH; OUMCTKA BOZbI HA apTE3MAHCKHX
MCTOYHUKAX; MPUHUMN PaboThl rOPONCKON KAHATH3AUMH W OYUCTHBIX COOPYXKEHHH, 3HauUeHHe
3TUX OOBEKTOB IS SKONOTHH MEranoJHcoB)

Tpaxmuneckas padboma Ne T «OunCTKa BelllecTBa OT MEXaHUYECKUX MpUMecei»

Teopemuyeckue oCHoGsr 'PAOEaCHst HCUOKUX 2emepoennvlx ¢cmecetl. JlenuTeabHbIC
BOPOHKH (C KpaHamH): UX BUIbI (KOHHYECKHE, UMIMHAPUYECKHE), mpaBuia oOpaleHus.

Teopemuyeckue  ocnossr  memooa  oxcmparyuu.  Ilonatne 00 aKcTpareHTe,
3KcTparupyemMom Belectse. [IpaBuia v mpueMbl NpoBeaeHUS SKCTPAKLMH TBEPABbIX M KHAKUX
BELLIECTB.

Hpaxmuueckas paboma Ao 8 «Pa3zneneHne CMECH PaCTUTEIIBHOrO Macyia ¢ BOJOH»

Ipakmuueckan padoma Ne 9. «[lonyvyeHne BOIHO-CITUPTOBOrO LHTPYCOBOrO 3KCTPAKTa IJis
napgproMepHbIX Leei»

Hpunsienenue u snavenue cnocobos pasdeienist HCHOKUX 2emepocennsix cmeceil i
MEMOOd  DKCMpaKiuy. CEMapaTOpHOE pa3leliCHHE MOJIOKA, OYHCTKA (padpuHHpPOBaHUE)
PAaCTUTENbHOrO  Macjia, TOJNyYeHHWEe  SKCTPAKTOB  HAaTYPAJIbHBIX  TMHILEBbIX  100aBOK,
JE€KapCTBEHHBIX MPENapaTos, NapproMepHbIX CPEACTB.

Teopemuyeckue  OCHOBbI 'pasOeieHist  HCUOKUX  20MOeHHBIX  camecedl.  [leperoHka
(muctunnauus). CpaBHCHHE CBOMCTB IUCTIWUIMPOBAHHOW M BONOMPOBOAHON BOABL (xema
YCTAHOBKU IJI1 neperoHkd. HaseaHusA, Ha3HAYEHUE U POJIb COCTABIIOLIMX YaCTEH YCTAHOBKH.
Bunobl xomogunbhukos. [lpaBuna nomsoma Bozel. [lpaBuna cOopku 1y YCTAHOBKM W
3aKperuieHnsi ee COCTaBHbIX dacTeit B wraruee. [lonstue o waundax. [epMerHYHOCTD
coeauHeHuss wuMdoBaHHbIX uacTed. [lpaBuia M npuemMbl NpPOBeAEHUst HarpeBaHMUs.
[TocnenoBaTenbHOCTh pa3dUpaHUs YCTAHOBKM JUIA NeperoHku. Moiika COCTaBIAIOLMX YacTeH.
[TpaBusa OUUCTKH M MOWKHU LITH(OB.

Ipakmuuecrkan padoma Ne 10 «Pa3nenenne cMecH IBYX KHIKOCTEH MEPErOHKOIN»

Teopemuyeckue OCcHOBbI padom RHOO paspAXCeHHON ammocgepoi. DUIbTpoBaHUe C
IOMOLbIO BOPOHKH BroxHepa, xonObl bynsena u Hacoca Kamosckoro (mo cxeme). 3HaKOMCTBO
CO CXeMOH M NpHHUUMOM padoTel YCTAHOBKH U1 TNEPErOHKH BELLECTB MMOJ BaKYyMOM.
[Mpeumywectsa U 0coOBIE MEpBEI MPENOCTOPOXKHOCTH pa®oTel mon BakyyMoM. OGmactu
MPUMEHEHUS BAKYYMHBIX CTIOCOO0B OYHCTKH H Pa3ieNeHHs BEILECTB.

3HayeHHe IIPOLECCOB MEPEroHKH (JUCTHIUIALUMM)  BEIECTB N  XUMHUYECKOro
3KCMEePUMEHTa U B APYTHX MPOdeCCHOHATbHbBIX 00IACTSX.

Tema 6. KoncrpynpoBanne XHMHYECKHX MOJIEKY.JI. (4 4.)



Hlapocmepoicresoit KORCMPYKMOP: YCTPOICTBO, YCAOBHbIe 0003HaveHus. [locmpoenue
MOOeRel MOTCKY 6elecins: IPOCTOro IBYXaTOMHOIO BELLECTBA, CIOKHBIX IBYX-, TpeX- U donee
aTOMHDBIX BELIECTB.

Ipaxmuneckas padoma Ne [1. «IlocTpoeHMe WAPOCTEPKHEBbIX MOAeel MOJEKysl NpOCThIX
BELIECTB» (Ha MpUMepe BOAOPO/A, a30Ta, rajJOreHoB)

Hpaxmuueckas paboma Ne 12. «IToCcTpeHHE MAPOCTEPIKHEBBIX MOACTCH MONEKYJ CIIOKHBIX
IBYXaTOMHBIX BELLECTB» (Ha NPHMeEPe rajoreHOBOIOPOIOB)

Ipakmuueckan padoma Ne 13. «IlocTpoeHne MAPOCTEPIKHEBBIX MOIENEH MOJEKYJ CIOXKHBIX
KHCIOPOACOepIKALLMX BELLIECTB» (rnapokcuaoB MeTaJJ0B,
KHCIOPOACOAEPKALMX KUCAOT, UX coneil)

Tema 7. XUMHYECKHH 3KCNIEPHMEHT IO NPHIOTOBJIEHHIO PACTBOPOB BellecTs. (6 4.)

Teopenmuyeckue 0OcHOBbl 'Pa30eisa «Pacmeopsiy: TOHATHS PAaCTBOPEHHOIO BELIECTBA,
pactBoputens, pactBopa. CnocoObl BbIpazkeHMs KOHLEHTpauud pacTBopa. Matematuueckuii
annapat AJs pacuera MaccoBoi fonu. [lpunyun aodumuenocmit maccel pacmeopa. CHpasoyHsie
maobayel RO PACMEGOPUM HEUP2ATIYECKUX CeNfeCnG.

Pacuemesr,  neodxoousiste 05 npueomoesaenist  pasoasaennsix  u Goaee
KOuye nmpuposanex pacmeopos (pa3dapneHne  KOHLIEHTPHUPOBAHHE),

Ipaxmuneckas paboma Ne 14. «[1puroToBneHue pacTBopa BELIECTBA € 33aHHON MJOTHOCTHLIO U
00beMOM» (C MCMIONBL3OBAHHEM CIIPaBOUHbBIX TalJIHLL)

Hlpakmirveckas paboma Ne  [5. «(IlpurotoBneHre MeHee U Oonee KOHLEHTPHPOBAHHOIO
pacTBOpa BELLECTBA HA OCHOBE YK€ HMEIOLLErocs»

Koaunwecmeennoe noHsimie PACMBOPUMOCINN GeteCcmed. HaCblLueHHb[ﬁ, HeHachllleHHbIH
U HeperILueHHblﬁ PacTBOpPbHIL. Buaxomemeo ¢ KpuebiMu pacmeopumMocmu.

Ilpakmirveckas padoma  Ne 16, «IlpurotoBieHne pacTBopa Ha OCHOBE HAaHHBIX O
pacTBOpPUMOCTHY (C BelecTB (MCMOIb30BaHHEM CMPABOUYHBIX TabIIHLL)

Honsmue  moasaproii. konyenmpayuy.  Mamemamuyveckuit  annapam 048 pacvema
MOASPHOTE kKOHYenmpayuy pacmeopa. HegonmycTUMOCTb NMPUHLMIA aAAUTHBHOCTU OOBEMOB.
Chpacounste madamyel O PACMGAPAM ¢ PATUYHON MOIPHON kKonyenmpayueil 1 padboma ¢
1.

Ipaxkmuyeckasn paboma Ne 17. «IlpuroToBneHne pacTBopa BEeLWECTBA C 3aJaHHOH MOJAPHOI
KOHLIeHTpaLuen»

Mamexamuveckuit  annapam 015t nepecuema  pA3mMNbIX  Komenmpayiil
PACMEOPA. 3naverite MOISIPHON KOHYenmpayii 6 PAsmienbix 00aacmsx Oesimersiocmit Yea06exd
(XMMHYeCKHX NPOM3BOACTBAX, MEIHLNHE, hapMaLni, KPHMHHAIHCTHKE W AP.).

Tema 8. IIpakTukyM o peakuuaM HOHHOTO o0MeHa. (4 1.)

Veaosus npomexanus xumuyeckon peaxyuit 00 konya. CYywHOCHs pearyiit. HOHHO0
obmena. TlpnsHaky peakuuil HoHHOro oOMeHa. Peakius HefTpanusaluyu Kaxk NMpUMEP peakLiH
HOHHOTO OOMeHa. XapakTep Cpenbl H €ro TpakTHYeCKOE ONpPEAeeHHE € TOMOLIBIO
HHINKATOPOB.



IIpakmuveckasn ‘paboma Ne [8. «IIpoBeneHue peakuMd HOHHOTO OOMEHA, MPUBOASIIEH K
BBINAJACHUIO OCATKA»

Pasznosuonocmu u ycmpoiicmeo npubopoe 0tst cooupanis 2a3oe. 1'epmemuynocne.

IIpakmuveckasn ‘paboma Ne 19. «[IpoBeneHue peakuud HOHHOTO OOMEHA, MPHUBOASIIECH K
BBIJICJIEHUIO a3ay

I1. PacnipenesieHue 4acoB Kypca 1o TeMaM H BHAaM padoT

AynuTopHBIE 3aHATHUSA (4ac.), B TOM YUCIIE

Bcero
HaumeHnoBaHue Tem
JacoOB
JIEKLIUU I1P. CP.
Bsenenue. 24, 2 1
Texunka 0€30IMaCHOCTH U 3y, 2 1
IpaBuJia IOBEEHUS B
XUMHYECKOH
JabopaTopuu.
OO01ue ceenenus o 4y, 2 2
XUMHAYECKUX BEIeCTBAX U
peaktuBax. [IpaBuna
oOparieHus ¢
BEILECTBAMU.
HsmeputenbHas nocyaa u 4y 1 3
npudOpPBHI.
CrocoObl  OUMCTKH U 7 4. 3 4 2
pa3zeNeHys BEIeCTB.
Konctpynposanue 4y 1 3 1
XUMHYECKUX MOJICKYI.
XumMuueckui 6. 2 4
SKCIIEPUMEHT T10
MIPUTOTOBJICHHIO

PacTBOPOB BELIECTB.



8 IIpakTkyM 1O peakuusm 4y 2 2
MOHHOTO OOMeHa.
HUTOI'O 34 15 19 4
TemaTnyeckoe NJIAHHPOBAHHE MATEPHANIA Kypca, ¢ HenoJb3opanuem 1T
n Tema Copepxanune Henesas Kon- | Inanupyemsbie | Ucnoanb3os
/ YCTAaHOBKA BO pe3yabTaThl aHue
n ypoka 4acoB odopynoBa
HHUSI
1 | PactBopenue kax | Jlaboparopn | 3Hath, Kakue 1 YMerb Tepmopesuc
busnKo-xumMHuye- BIii OTIBIT MPOLIECCHI SKCIIEPUMEHTAJIbH | TOPHBIN
CKUM Mpouecc «Tennosoi MIPOTEKAIOT MPU O OIPENEeNUTh JATYUK
s¢p ekt pacTBOpEHUH TeroBoi 3¢ dexr | Tem-
pPacTBOPEHUs | BELIECTB. pPacTBOPEHMUSI nepaTypbl
BEILECTB B YMerb HEOpraHM4YeCcKux
BOJIE» OOBSACHSTD BEILECTB. CEPHOM
TEeTJIOBbIE KUCJIOTBI,
s dexTsr, THIIPOKCH/IA
COIIPOBO- HATpUs U HUTpATa
JKAAI0IINe aMMOHUS
pacTBOpeHue
BELIECTB
2 | PactBopsl, pactBo- | Jlaboparopn | YwMmersb 1 YMerb Tepmopesuc
pPUMOCTH BIii OTIBIT UCIIOJIb30BaTh SKCIIEPUMEHTAJIbH | TOPHBIN
«H3yuenue MOHATHE O OTIpeNeNATh JaTYUK
3aBHCUMOCTH | «pPacTBOPUMOCT 3aBHCHUMOCTb TeM-
pac- b) ISt pPacTBOPUMOCTHU nepaTypsl,
TBOPUMOCTH | OIpEAeICHHUs HEOPraHM4YeCKuX | 3JIeK-
BEIECTBA OT | HACBIIEHHBIX U BEILECTB OT TPOIUIUTKA
TEMIIepaTypbl | HEHACBIIIEHHBIX TEeMIepaTypbl u3
» pPacTBOPOB. KOMILIEKTa
Ymerb 00bsic- KOM-
HSITh BITUSTHUE OUHUpPOBaH
Pa3IMYHBIX HOM
(bakTOpOB Ha n1abopaTopH
PacTBOPUMOCTD ol OaHu
BELIECTB
3 | ®orokonopumerpu | Dkcriepument | IlosToputh u 1 YMeTb Jatunku
YecKoe aNbHOE 0000ImHTH OTpeneNsTh ONTUYECKOI
orpesesieHne OTIpeieNIeHNe | 3HAHUS O KOHLIEHTPALIUIO IUIOTHOCTH
KOHLIEHTpaLuu KOHLIGHTpalLU | pacTBopax, OKpAalIeHHBIX 525HM U
PacTBOPEHHOI'0 ¥ MOHOB MeNH | crocodax HOHOB 470 HwMm,




BELLECTBA B BbIIAHHOM | BBIP2XKEHUS UX ¢orokonopumerp | cnekrpodot
pacTBope CO- CTaBa, MUYECKUM oMeTp,
MOJIIPHOM metonom— 1000 BECHI
KOHLICHTpaLIUH MKJ1 nadopaTopH
pacTBOPEHHOIO blE,
BELLECTBA OropeTka,
aBTOMaTHue
cKast
MHKPOIIHUIIE
TKa
nepeMeHHOT
0 0Obéma
Ha 100
Kpucrannornapar | Jlaboparopn | 3HaTh CBONCTBa Hayunrses Tepmopesuc
bl blil OMBIT KpucTaaioruapa onpenensiTh TOPHbIH
«Omnpenenexu | ToB, TeToBoil 3¢ peKT | aaTuuK
€ TCIUIOBOr0 | OCOOCHHOCTH HX peaxkuuu TEMIIEepaTyp
s dekra obpasoBaHus o0pa3oBaHMs Bl
ofpazoBaHus KPUCTAIOTHAPAT | MArHUTHAsA
KPHUCTAJLNOTH OB 13 0€3BOIHBIX | Melaka,
ApPaTOB U3 coneit nabopaTopH
0e3BOAHbBIX ble BEChl
CONE»
TTpouecc snektpo- | JlabopatopH | YmeTb Onpenenuts Hatuuk
JIUTHYECKON Blii OTBIT OOBACHATD HU3MECHECHHE SAEKTPONPO
OUCCOLIMALINH «3aBUCUMOCT | (PU3UKO- 3JCKTPOTIPOBOAHO | BOAHOCTH
b XUMHYECKHE CTH NpH
3NEKTPONPOB | OCHOBBI PacTBOpEHHH
O/THOCTH MPOLIECCOB, razoodpasHoro
pacTBopa OT | IpOTeKarLUX XJIOpOBOAOPOAA B
pacTBOpUTENSA | MpU Pa3NUIHbIX
» OUCCOLIMALINN PacTBOPUTENSX,
3JIEKTPOJUTOB HHTEPIPETHPOBAT
b MOJIy4EHHbIE
pe3ybTaThl
Crenenb anextpo- | Jlabopatopu | PaszBurte Ha ocHoeanum Harauxk
JUTHYECKOH blil OMBIT IpeCTaBAeHHs JKCIEPHMEHTANbH | 31EKTPOTIPO
AMCCOLMALINM. «CunbHble M | O CTENEHU Oro U3MepeHus BOJHOCTU
CUBHBIC T cnabble 3JEKTPONUTHYEC 3JEKTPOTIPOBOIHO
cradble 3JEKTPO- SNEKTPOJUTHI | KOH CTH pacTBOPOB
JIUTBI » IOUCCOLIHALHH. OIpPENeNnTh,
TTosTopuTh 1 ABJISIFOTCS JIN
0000uTH BblJaHHbIE
3HaHUs O BeLLECTBa
CHJIBHBIX H CUJIBHBI- MU UJH
cnabbIx crnadpIMU
3JIEKTPOJTUTAX. 3JIEKTPOJIUTAMH
Honnoe npousse- | JlabopatopH | 3HAThH MOHATHE YMeEThb Haruuxk pH
neHue Boabl. Bo- bIil OMBIT «3a- | KHOHHOE CPaBHHUBATL U
JOOPOAHbIN MOKa3a- | BUCHMOCTb NPOHU3BENEHNE OOBACHATD
Tenb pacTBopa pH | KOHUEHTpaLK | BOAbI. 3aBucuMocTs pH
il MOHOB Ymerb pacTeopa OT




BOIOPO#A OT | OOBACHATD KOHLEHTPALHH
CTelleH!U BJIUSIHUE cnadoii u
paz0aBieHus | pa3IHYHBIX CHJIBHO KHUCJIOT
CHJIBHOTO U dbaxkTopoB Ha
cnaboro BOJOPOIHBIH
IMEKTPOJIUTAY | MOKa3aTelNb
pacTopa
Kougykromerpuue | Jxcnepument | [TosToputsb 1 YmeTb Hatunk pH,
CKO€ W MOTEHLIMO- | aJbHOe onpe- | 0000LKuTh OnpeaenaTh AATUUK
MeTpHYECKOoe AeneHue 3HaHUs 00 KOHLIEHTpaL 1o 3EKTPOIPO
TUTPOBAHUE KOHLEHTPALU | 3JICKTPOIUTAX, cnadbIX KUCIOT B | BOZHOCTH,
U HOHOB MEIH | 3JECKTPOIUTHYEC OKpall€HHBIX MarHuTHas
B BbIIAHHOM | KOW AHC- pacTBopax me- MeLIanKa,
pacTBope COLIHALNH, TOAAMH Oropertka,
peakuusx UOH- KOHIYKTOMETpUY | aBTO-
HOro 00OMeHa, €CKOro 1 MaTuyeckas
BOZIOPOIHOM HNOTEHLIMOMETPUY | MU-
noKasaTene €CKOr0 KPOIMUIETKA
TUTPOBAHUSA ne-
PEMEHHOrO
o0béMa Ha
100- 1000
MKJI
Konnykromerpuue | Jlabopatopr | IToToputs u ITpyMeHuTHL Hatuuk
CKHI METOZ ONpe- | Blil OIBIT 0000muTE METO NMPsAMOH 3JIEKTPO-
neneHus KoHUeH- | «IIpsamoe 3HaHUSA O KOHOYKTOMETPUH | HIPOBOAHOCT
TpaUWM BEIECTBA | KOHAYKTOMET | H3HKO- Il ONPENENeHns | U
puueckoe XUMHHUECKHUX KOHLEHTPALHH
OnpeaeneHue | OCHOBAx XJIOpUAa HaTpus
KOH- IPOLIECCOB, B BOJHOM pac-
LEHTPaLN MPOTEKAFOIIHX TBOpE
COJIH B IIpHU JUCCO-
pacTBope» Hualuum
3JIEKTPOJUTOB
Konnounnsie pac- | JlaboparopH | 3HaTbh noHsaTHe Hccnenosarb Typbunume
TBOPBI bIF OMBIT «KOJUTOMIHbIE ONTHYECKHE Tp (BaTUHK
«Onruyeckye | pacTBOPbI». CBOMCTBa ONTHYECKOH
CBOICTBA 3HaTb cBOliCTBA KOJUIOMJIHBIX Pac- | MyTHOCTH)
KOJJICUIOHBIX | KOJUIOMOHBIX TBOPOB. YMETH
pacTBOPOB» pacTBOpPOB. OOBSICHATD Ha-
Tcoperuuccko | YmeTb cpaBHU- Onomaemoe
C BBCIACHHUC BaTb CBONCTBA CBeTOpaccenBa-
KOJUIOMJIHBIX U Hue, sddext
UCTHHHBIX Papages—TuH-
pacTBOpPOB, nans
KOJJIOUIHBIX
PacTBOPOB U
rpybozucnepcH
bIX CHCTEM
Koarynauus. JlaGopatopn | 3HaTb MOHsATHE N3yunTs Typbunume
Koarynupyroluee blil OMBIT «KOAryJISLUSD Koaryaupyrouiee | Tp (AaTymk
AeficTBHe «Koarynupy | IToBTOputh 1 AeficTBHe ONTHYECKOM




JJCKTPOJUTOB

0000WHT
3HaHUs O
AVCIEPCHBIX
CUCTEMAX,
KOJTOMHBIX
pacTBopax, ux
arperaTuBHOMH
YCTONYHMBOCTH

ollee
JelicTBue
pa3IMUHBIX
HOHOBY

Pa3IMYHBIX
WOHOB Ha
THAPO30JIb
THOPOKCUIA

xenesa (111)).

MYTHOCTH),
aNeKTpU4ec
Kasl IUTHTKA
(3
KOMILIEKTA
nabopatopH
oil DaHu),

OIOPETKU.

ITI. KanengapHo-teMaTH4eCcKoe NJIAHUPOBAHHE

Tema 3anaTusa

KoauuecTBo
4acoB

Hata

Beenenue

2 yaca

Pouib 1 MCCTO XMMHUCCKOTO SKCIICPUMCHTA.

IpeacraBIeHue O CTPYKTYPE XHMHAW KaK HAVKH.

TexHuka 0€30MACHOCTH H MPABUIA MOBEACHHA B
XUMH4ECKOH JadopaTopuu.

3 ugaca

(VN

JlaGoparopnsrit sxypHan. Llenw v 3aaaun BegeHns 1a00paToOpHOTO
KYPHAIA.

XuMuucckad nocyaa 4 00opyI0BaHuUC.

Hpaxmuueckas paboma Ne 1. «Hasbiku BcACHUs 1ab0paTOpHOTo
XKYpHA1a. JHAKOMCTBO ¢ XMMHUUCCKOH NMOCYAOH U
000PY A0BAHUCM»

O0mue ¢BeeHHS 0 XHMHYECKUX BEIECTBAX H
peakTuBax. Illpasuaa odpamenus ¢ BemeCTBAMM.

4 yaca

YucTele BCIICCTBA, CMCCH BCIICCTB, PACTBOPHI BCIICCTB.

~J

O0buye npasmna 0OPAIIEHNS ¢ BELICCTBAMH.

Tpakmuyeckas padoma Ne 2. «PaboTa ¢ CHIIyUNMH
BCLUCCTBAMU: B3BCLUUBAHUC, PACTBOPCHUC C¥XOTQ KOMITICKCHOTO
yI0OpeHNs 119 KOMHATHBIX PACTCHNH

[paxmuyuecran padboma N 3. «PaboTta ¢ »UIKHMU BCILICCTBAMU!
OTMEPHBAHKE M KOMIIECTBEHHOE MEPEHECEHNE *KUIKOH
MOAKOPMKH AJ151 KOMHAaTHBIX paCTCHHI\:D)

N3meputenbHasg nocyaa ¥ npudopbl.

4 yaca

10

Patora ¢ nocyaoii u npudopamu. OUMKO-XUMHUCCKUC
XQPAKTCPHUCTUKH BCUICCTB.

11

llpakmuueckas ‘paboma Ne 4. «M3MCPCHUC TCMICPATYPHI
KHTEHUS YHCTOH BOABI M pacTBOPa COTH»

12

[paxmuueckan paboma Ne 5. «3MCpCHUC MIIOTHOCTH CTOJOBOTO
yKCyca»

13

Iparmuvecrkas paboma Ne 6 «HaBbiku paBoThl ¢ H3MEPHTETBHOH
nocya0i»

Cnoco0bl OMHCTKH H pa3aceHHUs BEUICCTB.

7 yacoB

14

OuucTKa BCIICCTB OT MCXAHUUCCKUX IPUMCCCH.

15

TCODCTHLICCKHC QOCHOBBEIL pa:s,qencuux AKHUAKUX T CTCpOF CHHbIX
CMCCCH.

16

TCOPCTI/I‘ICCKHC OCHOBBEI pa3,ZlC.]'ICHH}l KUAKUX TOMOTICHHBIX
CMECEH.

17

lparmuueckas paboma No T «QuucTKa BCLICCTBA OT
MEXAHWIECKIX TPHMECEH»

18

Tparmuveckan paboma Ne § «Pazaenenne cMecn pacTHTETBHOTO




Macaa ¢ BOIOH»

19

Tparxmuveckas paboma Ne 9. «IlonyHaeHne BOIHO-CITHPTOBOTO
LATPYCOBOTO SKCTPAKTA AT MAPBIOMEPHBIX LEIeH»

20

Tpaxmuveckas paboma Ne 10 «Pazgenenve cMecH IBYX
SKUIKOCTCH MCPCrOHKOI»

KoHcTpynpoBaHne XHMHYECKHX MOJIEKY.J.

4 gaca

21

MapocTepKHCBOM KOHCTPYKTOP: YCTPOHUCTBO, YCIOBHBIC
oboszHaucHus. [TocTpocHHUC MOACICH MOJICKY. 1 BCLLCCTB. POCTOrO
JIBYXATOMHOTO BEINECTBA, CTOKHBIX ABYX-, TPEX- 1 OoTee

ATOMHBIX BCIIICCTB.

22

Ipaxmuyeckast paboma No 1. «[10CTPOCHUC WAPOCTCPIKHCBBIX
MOI€TeH MONEKY.T MPOCTBIX BEIIECTB (HA MPUMEpe BOIOPOA,
a30Ta, FAJOICHOB).

23

Hparmuvecrkas padoma Ne 12. «[TocTpoecHHE WAPOCTEPKHEBBIX
MOACCH MOICKYJI CJIOKHBIX JBYXATOMHBIX BCLICCTBY» (Ha
TIPUMEPE FaTOTEHOBOIOPOIOB).

24

lpaxmuueckas paboma Ne 13. «ITocTpOCHUC LIAPOCTCPIKHCBBIX
MOAEIEH MOTEKYT CJI0KHBIX KHCTOPOACOICPKAMMX BEIIECTB
(PUIPOKCUIOB MCTALI0B, KUCIOPOACOACPIKALIMX KUCIOT, UX
cone).

XHMHYECKHH IKCIEePHMEHT 10 NPHIOTOBJIECHHIO
PACTBOPOB BelIECTB.

6 yacos

[ToHsITHSI PACTBOPCHHOTO BCLICCTBA, PACTBOPUTCIIS, PACTBOPA.
CriocoOBl BHIPAKSHNUS KOHUCHTPALMH PacTBOPA.

26

PacucTsl, HCOOXOAUMBIC AJ1sI IPHUTOTOBICHUS pas0aBICHHBIX U
001CC KOHLUCHTPUPOBAHHLIX PACTBOPOB (Pa30aBICHUC U
KOHLICHTPHPOBAHHC).

27

Ipaxmuyeckast paboma No [ 4. «[IpuroToBACHUC pacTBOpa
BEIIECTBA C 3aJaHHOH TNOTHOCTBIO W 00BEMOMY (C
UCTIOIb30BAHUCM CTIPABOUHBIX TAOAML).

28

TIpaxmuyeckas padoma Ne 15, «[lpuroToBneHne MeHee u Gonee
KOHUCHTPUPOBAHHOIO PAacTBOPa BCIICCTBA HA OCHOBC YIKC
UMETOLIETOC .

29

Hpaxmuywecran padoma Ne 16. «IIpuroToBiaCHUC pacTBOpa HA
OCHOBE JAHHBIX O PACTBOPUMOCTH» (C BEIECTB
(UCTTO1B30BAHMCM CTTPABOUHBIX TAOMNII).

Ipaxmuveckast paboma No [7. «[IpuroToBACHUC pacTBOpa
BCLICCTBA € 33aHHOH MOISIPHON KOHLICHTPALIUCI.

IlpaKTHKYM 1o peakuHAM HOHHOI0 o0MeHa.

4 gaca

Cyignocmos  peaxyuit  uomiozo  obmena.  TlpusHakn — peakumid
HWOHHOTO O0MeHa. Peakuws HEHTPATH3aUUN KaK TPUMEP PEaKLyn
HOHHOT'O 00MCHa.

XapaxTep cpeasl U ero PaKTHHIECKOE OTIPENETEHHE ¢ TOMOLIBIO
HWHAUKATOPOB.

Ipaxmuyeckast paboma No [8. «[1poBCACHUC PCAKIINU MIOHHOTO
0OMCHA, MPUBO,HIICH K BBIMAICHHK OCAIKaY,

Ipaxmuyeckast paboma No [9. «[1poBCACHUC PCAKIINU MIOHHOTO
0OMeHa, MPUBOISAIIEH K BbLICTCHIIO Tas3a».

YueGHO-MeTOAHYECKOe 0fecneueHHe:




1. Mertoanueckie pekOMeHAAaLUNH N0 CO3AAHHIO M QYHKLIHOHUPOBAHUIO 1€TCKUX TeXHOMap-
koB «KBaHTOpHYM» Ha Oa3e 00IeoOpa3oBaTeNbHBIX OpraHusanmii (Y TBepIKISHBI PacOpsKEHHEM
Munucrepcrea npocsewenus Poccuiickoii ®@enepaunn ot 12 susaps 2021 r.N P-4)

2. Meronuueckue peKkOMeHIaHH MO CO30aHHI0 U QYHKLIMOHHUPOBaHHIO B 001eoOpa3oBa-
TENbHBIX OPraHU3aLusIX, PACIOIOKEHHBIX B CEJbCKOI MECTHOCTH U MajbIX rOpoAax, LeHTPOB
00pa3oBaHus eCTeCTBEHHO-HAYUHOH U TeXHOJIOrMueckoit HanpasneHHocTel («Tovka pocTan) —
(VYTBepkneHbl pacnopsbkeHneM MHUHHCTEPCTBA NpoceeLeHns Poccutickoii denepannu ot 12
sHBaps 2021 r.

3. Ludposas (kommbtorepras) naboparopusi (LIJT) - mporpamMmHo-annapaTHbiii KOMILIEKC,
JaTYMKOBAs CHCTEMa — KOMIUIEKT yueOHOro oO0OopyHOBaHMS, BKJIIOYANOLHMA H3MEPHTENbHBIH
650K, uHTEepdeiic KOTOPOro Mo3BoJseT 00ECeYnBaTh CBA3b C MEPCOHATBHBIM KOMIILIOTEPOM, H
HabOop AaTYUKOB, PEFUCTPUPYIOLIMX 3HAYEHUS PA3IMUHBIX (HU3NUECKHX BEJIMUMH.



