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MyHnuuunajibHoe KaseHHoe oGueofpa3oBaTebHOe yupekienue
«TaHpbIKyJIOBCKas cpelHsis 06meodpasoBaTe/ibHasi LIKO/IA»

«PaccMoTpeHO» «YTBEpPKIAIO»
Ha 3aCeIaHHH  JTapexTpp I?(OY COIH/
e Lofema %@[o Qg robp ./
Tpotokon Ne 1 Tlpukas Ne 21/
oT «___» aBrycra 202 or «_30__» 08 2023r

PaGouas nporpamMmma
10 BHeypouHoii nesTensHocTH «JIpakTrHyeckas xumus» 8 knace
Cpok peaausauun 2023 — 2024 yueGublii rog
(¢ Henosib30BaHHeM LH(POBOro H AHAJIOT0BOI0 000PYA0BAHHUS UEHTPA
€CTeCTBEHHOHAYYHOH H
TeXHOJIOrHYecKoli HanpasienHocTeii nenTpa «Touka pocra»

CocraBHTe/Ib:
Yuurenn
[Tynrycosa ['ynexuran AnbhapiToBHa

[TosicHuTeNnbHAS 3aMIUCKa

Ha 06aze mentpa «Touka pocta» obecredmBaeTcsi peaiu3anus oOpa30BaTEIbHBIX
MpOrpaMM  €CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKOW  HANpPaBICHHOCTEW,
pa3pabOTaHHBIX B COOTBETCTBHHM C TpeOOBaHUSIMU 3aKOHOJATEIhCTBA B cdepe
oOpa3zoBanus W C yd€toM pekomeHaanuii denepanbHOro omeparopa y4eOHOTO
npeaMeTa «XUuMUSD.
Pabouyas mporpaMmma coctaBiieHa Ha OCHOBE CJIEAYIOIIUX JOKYMEHTOB:
DyHIAaMEHTAIBHOTO Spa COJEp)KaHusl oOImero oOpa3oBaHUS U B COOTBETCTBUH C
l'ocynapcTBeHHBIM cTaHAapToM o0Omero oOpa3oBaHusa (mpukaz MuHHCTEpCTBa

obpa3zoBanusu Hayku Poccuiickort @eneparuu oT 17.12.2010 1. Ne 1897).



Pabounx mnporpamm. Ilpeamernas snuuua yuyeOHukoB O.C. T'abpuensn, W.T.
OctpoymoB, C.A. CrnagkoB . 8-9 «kmaccel: mocoOue s yuuTesnei
oO1eo0pa3oBarenbHbIX opranuzanuii / - Mocksa: [Ipocsemenue, 2020 r.
®denepanbHOro 3axkoHa «O6 obpazoBanuu B Poccuiickoit deneparun» Ne273-03 ot 29
nexabps 2012.

[IpumepHO# porpaMmMbl OCHOBHOT'O 00111er0 00pa3oBaHus Mo XuMuu Jj1s 8-9 Kaccos,
nonyuieHHas JlemapraMeHTOM 00pa30BaTENbHBIX MPOrpPaMM M CTaHAAPTOB OOILETOo
obpazoBanus MO PO.

denepasibHOTO  TEepeyHsT  y4eOHHMKOB,  PEKOMEHIOBAHHOTO  (JIOMYIIEHHOTIO)
MunucrepctBoM oOpa3zoBanus U Hayku PD k Hcmonab30BaHHIO B 00pa3oBaTEIbHOM
nporecce B 001eo0pa3oBaTesibHbIX YupexkaeHusx Ha 2022-2023 yueOHblii To/1.
TpebGoBanuii k pe3yiabTaTaM OCHOBHOI'O OOIIEro oOpa3oBaHHUsA, NMPEIACTABICHHBIX B
deneparbHOM TOCYIapCTBEHHOM 00pa30oBaTEIbHOM CTaHIapTe OOIIero oOpa3oBaHUs
BTOpPOT'O MOKOJIEHUs. B HUX Takke Y4YUTHIBAIOTCS WIEU pa3BUTHS U (HOPMUPOBAHHUS
YHUBEPCAJIBHBIX YUEOHBIX IEUCTBUI 1JI1 OCHOBHOTO O0IIIeTo 00pa3oBaHMUs.
Meroguuecknux peKOMEHIAM MHUHUCTEPCTBA IpocBelleHus Poccuiickon @enepanuu
o

«Peanmzanum oOpa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOM M TEXHOJIOTHUYECKOM
HAIPABJICHHOCTEH MO XWMHH C HCIOJB30BaHHEM o00opynoBaHus leHTpa «Touka
poctay (YTBEpKAEHBI pacmopsikeHneM MUHHCTEpCTBa MNpocBelieHuss Poccuiickoit
®deneparnuu ot 12 saBapst 2021 r.Ne P-6).

OcHoBHo1 oOpazoBarensHOM iporpaMmmbl MKOY «TanpsikynoBckas COILI» na 2023-
2024 y4aeOHbIii TO.

VYyebnoro mnana MKOY «TanpeikynoBckass COILL» na 2023-2024 ydeOHbIii To.

[lepedeHb TOCTYITHBIX HCTOYHUKOB WH(MOpMAITUU

B paznene npencraBieH COUCOK KHUT M CChUIOK HA CAlThI, B KOTOPBIX OoJiee
NoAPOOHO OC-BEIIEHBI PA3IMYHbIEC ACTIEKTHI PACCMATPUBAEMbIX BOIIPOCOB. X MOXKHO
PEKOMEHI0BATh KakK
YUUTEINI0, TaK U 00y4aeMbIM, MPOSBUBIIUM UHTEPEC K U3y4aeMOU TeMe.
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1. COOEPXXAHUE ITPOT'PAMMBI

Pazgen 1. OcHOBBI 3KCTIEPUMEHTATBHON XUMUU (18 u)

XuMus — HayKa dKCIlepuMeHTaabHas. BBoaHbIN HHCTpYKTaxX 10 Th
JlemoHcTpanmoHHsblid skciepuMeHnT Ne 1. O3HakoMIIeHHE C J1abOpaTOPHBIM
o0opynoBaHueM; IpuéMbl 6€30macHON PabOTHI C HUM.

[Ipaktuueckas padora Ne 1. [IpaBuna TexHukH 0€30MaCHOCTH IpU padboTe ¢
nabopaTopHeIMOOOpyI0BaHUEM. H3ydeHue cTpoeHus TIaMeHm

Mertozpl MO3HAHUS B XUMHUH. DKCIIEPUMEHTAJIbHBIE OCHOBBI XUMHH

JIaGopatopusiii onbiT Nel.PaccMoTpeHne BelecTB ¢ pa3iuyHbIMU (PU3NYECKUMHU
cBoiicTBaMu(MeIb, XKele30, IMHK, cepa, BOJa, XJIOPU HATPUS

JIaGopatopHsiii onbIT Ne 2. «Jlo Kakoil TeMrepaTypbl MOKHO HarpeTh BEIECTBO?»
Jlab6opartopusrii onbIT Ne3.M3yueHrue CBOMCTB BEIIECTB: HArpEBaHKUE BOJIBI,

HarpeBaHue okcugakpemuus (V).

JIaGopatopusiii onbiT Ne 4. «3Mepenune TeMiiepaTypbl KUTIEHUS! BOABI C

NOMOIIBIO JaTYUKATEMIIEPATYPBl U TEPMOMETPA»

JlabGoparopusriit onbIT Ne 5.«OrnpeneneHue TeMnepaTypsl IIaBICHUS U
KpucTauIM3anuu MetamiayllepBoHayaibHble XUMUYECKUE TOHATUA. UNCThIE
BEILECTBA U CMECHU

[Ipaktuueckas padora Ne 2. OBnaseHre HaBbIKAMH Pa3eICHUS OJJTHOPOIHBIX
HEOJHOPOHBIXCMECEH: OTCTauBaHue, (PUIbTPOBaHUE, BHIMTAPUBAHKE, KPUCTATUTH3AIUA,
TUCTUIUISINUA (IEPETOHKA).

Pu3nYeCcKue U XUMAYECKUE SBIICHMUS.

JleMoHcTpanmoHHbIN 3KcriepuMeHT Ne 2. «BblaeneHue v noriouieHue

TEIUIa — MPU3HAKXUMHUYECKON PEAKIUN»

Jlabopatopusriii onbiT No9. [IpuMepsl pusnuecknx sSBICHUN: CTUOAHNE CTCKITHHOU TPYOKH,
KHUITSTYCHUE BOJIBI, TIIaBJICHUE TapaduHa.

Jlabopartopusiit onbIT NelQ. [TpuMepbl XUMUUYECKUX SIBIEHU: TOPEHUE JPEBECUHBI,
B3aHMOJICMCTBUE MPaMOpa C COISTHOU KHUCIOTOM.

ATOMBI U MOJIEKYJIBI, MOHBI. BeniecTsa MOJIEKYJIIPHOIO U HEMOJIEKYJIIPHOT'O CTPOEHHS.
Kpucrannmueckue pemerku.

JemoncTpanmoHHbIid onbIT Ne 3. « TeMnepaTypa IIaBIeHUS BEMIECTB C



Pa3HbIMUA THIAMHUKPUCTATUIMYECKUX PEIIETOK

IIpocThle U ciloXKHBIE BemecTBa. XUMUYECKUAN 3JIeMeHT. XuMHuueckuii 3Hak. [Ipocteie
BEIIIECTBA:METAIIIBI U HEMETAJLJIBI.

JIaGopatopuslii oneiT Ne 11. 3HaKoMCTBO ¢ 00pa3aMu IpOCTHIX BELIECTB:

METAJJIOB MHEMETAIUTOB. ONMCaHne CBOWCTB.

Jlab6oparopusrii onbIT Nel2. M3ydeHue 00pa3iioB METAIJIOB U HEMETAILIOB (CEPHI,
xKesesa,aTtoMuHus, Tpaduta, Meau u ap.).

Clio’kHbIE BEIIECTBA UX COCTAB U CBOMCTRBA.

Jlab6oparopusriii onbIT Ne 13. 3HaKOMCTBO ¢ 00pa3iiaMu CJI0KHBIX BEIIECTB,
MUHEPAJIOB U TOPHBIXNOPOJI. ONIMCaHUE CBOMCTB.

JleMoHCTpanMoHHbIN 3KcTiepuMeHT Ne 4. «Pa3jiokeHue BOJIbl AJEKTPUIECKUM
TokoM» Jlabopatopusrit onbiT Nel4. McnibiTaHue TBEPAOCTH BEIIECTB € MIOMOIIIBIO
komtekunn «llIkanaTBepmoctuy.

@opMyJIbI CIIOKHBIX BellecTB. KauecTBEHHBIN U KOJTMYECTBEHHBI COCTAaB BEIIECTBA.
JlemoHcTpanmoHHsblii s3kciepuMenT Ne 5. «Pa3noxkeHne 0CHOBHOTO kKapOoHaTa MeIH
(I (mamaxuTa)»

DopMyJIbI CIIOKHBIX BelleCTB. KaueCTBEHHBIN M KOJIMYECTBEHHBIN COCTaB

BelecTBa. HazBaHusCIOXKHBIX BEIECTB. PeakTUBBL. DTUKETKHU.

['pyniibl XxpaHeHUs! pEaKTUBOB. Y CJIOBUSL XPAHEHHUS U UCIIOJIb30BaHMS. 3aKOH COXPAHEHUS
MAaCCBhI BEILIECTB.

JleMoHCTpaMoOHHbIN SKciepUMEHT Ne 6.«3aKOH COXpaHEHUsI MACChl BEIIECTB)»
XHUMUYECKHE NPEeBpaALICHNUS. XUMUUYECKHUE PEAKIIUU.

Jlabopatopusrii oneiT NelS. [Ipu3Haku nmpoTeKaHusl XUMHYECKUX PEaKIINii: HarpeBaHue
MEIHOMITPOBOJIOKH; B3aNMOJIEICTBUE PACTBOPOB €IKOI0 HATPa U XJIOPHUIA ME]IH;
B3aMMO/JICHCTBHE PACTBOPOB YKCYCHOM KHCIIOTHI M TUAPOKApOOHATA HATPHSI.
XHUMUYECKNE YPABHEHHUSI. BBINTOJTHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUH 10
COCTaBIICHUIOYPAaBHEHUN XUMUYECKUX PEAKIIUAN

THIbl XUMAYECKUX PEAKIINI

Jlabopartopusiif onbIT Nel6. TUnbl XUMUUYECKUX PEAKLIUiA: pa3ioKeHHe THIPOKCUAA
menu (II); B3aumoneiicTBue xenesa ¢ pactBopoM xsopuaa meau (II),

B3auMojericteue okcuaa Menu (1) cpacTBOpoM CONSTHON KUCIIOTHI.



ITogroroska x 'MMA, BIIP.

TecToBbIM KOHTPOJB: «OCHOBBI AKCIIEPUMEHTAIBHON

xumum». Pazaen 2. [IpakTukyM 10 M3y4EHHUIO CBOMCTB

BOJIbI ¥ pacTBOpOB (6 u)Boaa. MeToabl onpeaeneHus

COCTaBa BOJIbI - AHAJIM3 U CUHTE3.

JIaGopatopusiit onbiT Ne 20.«OnpeneneHue BOAOIPOBOIHON U
JTUCTUIUIUPOBAHHON BOABI DUBHUECKUE U XUMUYECKUE CBOMCTBA BOBI.
JlaGopatopusliii onbiT Ne2 1. Oxpacka HHAMKATOPOB B HEUTPaAIIbLHOU cpejie
Jlab6oparopusiii onbiT Ne22.CpaBHeHHE POO BOJIBI: BOJIOIIPOBOAHOM, U3 TOPOACKOTO
OTKPBITOrOBOAOEMA.

Boaa — pactBoputens. PacTBopbl.

JlaGoparopusrii onbIT Ne 23, «3ydueHne 3aBUCUMOCTH PaCTBOPUMOCTH
BEILECTBA OTTEMIIEPATYPHI»

HacpleHHbIe M HEHACHIIEHHBIE PACTBOPHI.

JlaGoparopusriii onbIT Ne 24, «HabmroaeHue 3a pocToM
kpuctamoB»JlabopaTopHslif onbIT Ne 25.

«IlepecsIlieHHBIN pacTBOP»

[Ipaktuueckas padora Ne 3 «OnpeneneHue KOHIEHTPAIINHN BEIIECTB
KOJIOPUMETPHICCKUMMETOIOM T10 KAITMOPOBOYHOMY IrpaduKy»
Kpucrannoruaparsr.

JIabopatopusrit onbiT Ne 26.«OnpeienieHrue TeMIepaTypbl pa3ioKeHUs
kpuctauioruapatanlloagroroska k I'MA, BITP

TecToBblii KOHTPOIb: «IIpaKkTHKyM 1O U3yYEHHIO CBOMCTB BOABI U
pactBopoBy».Paznen 3. OCHOBBI pacueTHOW XUMHH (2 1)

Monp — eauHMIa KOJIMYECTBA BenlecTBa. MossipHas Macca. Berauciienus mno
XUMUYECKUM YPaBHEHUSIM.

3akoH ABoraapo. Momsipabiii 00beM razoB. OTHOCHUTENbHAS IJIOTHOCTH Ia30B.
O6paboTka FKCTIEPUMEHTATBHBIX JAHHBIX C UCIOJIb30BAHUEM LIUPPOBOI
naboparopuu «ToukapocTay. UteHue rpagukoB, 1uarpaMm

Paznen 4. [IpakTUKyM 1O U3yYEHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB

HEOPraHWYCCKUXCOeAMHECHMH (8 1)



Oxkcuabl: knaccudukanms, HOMEHKIATypa, CBOMCTBA, MOTy4YeHUe, IPUMEHECHUE.
JIaGopatopnslii onbiT Ne27. HabntogeHue pacTBOPUMOCTH OKCUIOB aTFOMUHUSA,
HATpUsl, KAIBIUAU MEJIH B BOJIE.

Jlaboparopusriii onbIT Ne28. Onpenenenre KUCI0THOCTU-OCHOBHOCTH CPEIbI
MOJTYYEHHBIXPACTBOPOB C MOMONIBIO MHIUKATOPA.

Jlaboparopusrit onbIT Ne29. [TonydyeHue yriekucioro raa u B3auMoJeHCTBUE €T0 C
U3BECTKOBOMBOJION.

IMuapokcuasl. OcHOBaHUS: KiaccuUKaIMsl, HOMEHKIIATypa, MOJyYeHHE.
Jla6oparopusiii onbIT Ne30. BzanmonaeiicTBue okcuaoB Kaibiius U pocdopa

C BOJIOM,0ONpeIeTICHUE XapakTepa 00pa3oBaBLIErocs THAPOKCHIA C

MOMOUIBIO UHJIUKATOPA.

Jlab6oparopusrii onbIT Ne 31.«Onpenenenrie pH pa3nudHbIx cpea»

[Ipaktuueckas padora Ne 4 «Onpenenenue pH pacTBOpOB KHUCIIOT U IIET0UEH»
XUMHUYECKHEe CBOMCTBA OCHOBaHUM. Peaknus Helrpanuzanuu. Okpacka
VWHIMKATOPOB BIIEIOYHON U HEUTpalIbHOU cpenax. [[puMeHeHne oCHOBaHUM.
JlaGopartopHsriii onbIT Ne 32.«Peakmus HeHTpaTu3amum.

Hemonctparnmonnsiii sxkciepuMeHnT Ne 12. «OcHoBanus. TersoBoit 3hdexT peakiuu
TUAPOKCUAAHATPUSA C YIIIEKUCIBIM Ta30M»

JIabopatopnsrii onbiT Ne33. BzauMopeiicTBre pacTBOPOB KUCIOT CO IIETIOYAMH.
Jlabopatopusrii onbiT Ne34.IlonyueHne HepaCTBOPUMBIX OCHOBAHUYN U UCCIIEIOBAHNE
ux cBoMcTB(Ha mpumepe ruapokcuaa meau (I1)).

AmdoTepHbIe OKCUIBI U THAPOKCHUJIBI.

Jlabopatopusrii oneiT Ne35.Tlonyuenne aMmpoTepHBIX OCHOBAHHI U UCCIIEOBAHIE
ux cBOMCTB(Ha npumepe runpokcuaa nunka (II)).

Kucnotsl. CocraB. Knaccudukarus. Homenknatypa. [lonmydenne kuciaor. Xumudeckue
CBOWCTBA KUCIIOT

Jlaboparopusiit onbIT Ne36.B3aumoaeiicTBre MeTamioB (Maruusi, IIMHKA, JKele3a,
Me€JIl) CPacTBOPAMHU KHUCIIOT.

JlaGopaTopusiit onbIT Ne37.B3anumoneiictBue okcuaa meau (I1) n okcuaa nuHKa ¢
PacTBOPOMCEPHOU KUCIIOTHI.

Jlaboparopusiii onbIT Ne38. BzanmoeiicTBUe pacTBOPOB KUCJIOT C HEPACTBOPUMBIMHU



OCHOBAaHUSIMH.
Conu. Knaccudukauus. Homenknatypa. Cnocoosl nosnyuenus cosneitlIpakruueckas
pabora Ne 5. «IlonyueHue MeHOTO Kymopocay
CaoiicTBa coneil. I'eHeTMUECKas CBSA3b MEXKIY OCHOBHBIMM KJIAaCCaMHU
HEOPTraHUYECKUXCOCTUHEHU N
[Ipaktuueckas pabora Ne6. Pemienne skciepruMeHTaIbHBIX 33/1a4 10 TEME
«IIpakTMKyM NIOM3y4EHUIO CBOWCTB BELIECTB OCHOBHBIX KJIaCCOB
Heopranmueckux coequnenuin» [loaroroska k I'NA, BITP
TecTtoBbId KOHTPOJIB: «IIpakTUKyM MO U3yUYEHHUIO CBOMCTB BEIIECTB
OCHOBHBIX KJIACCOBHEOPTAaHUYECKUX COCIUHEHUN.
TemaTuka ONBITHO-3KCIIEPUMEHTANBHBIX U MPOEKTHBIX PA0OT C UCIIOJIb30BAHUEM
o0opyaoBaHusilieHTpa «Touka pocTay:

. DKCIepTH3a NIPOIYKTOB MUTAHUS MO YIIaKOBKE.

. Onpenenenne KauecTBa BOJOIPOBOIHON BOBI.

. Onpenenenne cBOMCTB BOAONPOBOJHON U AUCTHUILUIMPOBAHHOM BOJIBI.

. KucnorHocth atMochepHBIX 0CaIKOB.

. [lonyyeHue kpuctajuioruapara MEAHOTO Kynopoca.

. HaGmroienue 3a pocTOM KpHUCTAIIIOB.

. [lony4yeHue nepechIeHHbIX PACTBOPOB.

. Onpenenenre TeMnepaTypsl pa3ioKEHUs KPUCTAIUIOTUApATa.

© 00 N o o B~ W N P

. OnpeneneHHe KHCJIIOTHOCTH IIOYBBI.

[HEN
o

. HByquHe IICJIOYHOCTH PA3JIMYHBIX COPTOB MblJIa 1 MOIOINUX CPCACTB.

[EEN
[N

. IuukaTopHbIE CBOMCTBA PA3IMUHBIX PACTEHUM U IIBETOB (C onpeaeneHueM pH pacTtBopoB).

[EEN
N

. Onpeenenne kauecTna xue00neKapHO MYKH | xJe0a.

[EEN
w

. Onpenenenre KauecTBa KUCIOMOJIOYHbBIX MTPOTYKTOB.
14. Onpenenenue 3aBUCUMOCTU U3MEHEeHUS! pH 1eTbHOTO U MacTepru30BaHHOTO
MOJIOKa OT CPOKOBXPAHEHUS.
15. OuwncTka BOABI IEPETOHKOM.
16. OuncTka BOJBI OT 3arpsI3HCHUM.
17. IlpurotoBiieHHE TTIOYBEHHOM BBITSDKKH U onpeaeseHue ee pH.

18. OnpenencHue CTECHH 3aCOJICHHOCTH ITOYBBHL.



19. KonnuecTBeHHOE OIpe/ieiieHUE 3arps3HEHHOCTH BEIIECTRA.
20. Onpenenenne Maccel okcuaa menu (I1), ooHapykenue okcuna yriaepoaa (1V)
U BOJBLIIOTYYaeMbIX IPHU Pa3IOKEeHUH OCHOBHOTO KapOoHaTa Menu (MajgaxuTa).
21. [Tonyuenue, coOupanue u uaeHTUUKAIUS ra30B (BOJAOPOAA, KUCIOPOa,

YIJIEKUCIIOro T'a3a,aMMHaKa), MOHTaX COOTBETCTBYIOLIUX MPUOOPOB.

2. [INTAHUPYEMBIE PE3VJIbTATEI
Juunocmmuuwie pezyiomamot
Obyuarowutics noiyyum 603MOHNCHOCHb 0151 QOPMUPOBAHUSL CTLEOVIOWUX TUUYHOCHIHBIX
YVII.

— ompelesieHHe MOTUBAIIUY U3yUeHUs Y4eOHOTO MaTepurarna;

— OIICHMBaHHME YCBAaWBAaEMOT0 y4eOHOI0 MaTepuasia, UCXO/s U3 COIUATbHBIX U
JIMYHOCTHBIXIIEHHOCTEH

— TIOBBIIIEHHE CBOETO 00PA30BaTEILHOTO YPOBHS M YPOBHSI TOTOBHOCTU K U3YUEHUIO
OCHOBHBIX HCTOPUUYECKUX COOBITUH, CBSI3aHHBIX C PA3BUTHEM XMMUHU U 0OIIECTBA;

— 3HAHWE MPaBWJI MTOBEACHUS B UPE3BbIUANHBIX CUTYAIIUX;

— OIICHUBaHHE COIMAIIBHOW 3HAYUMOCTH PO ECCHii, CBA3aHHBIX C XUMHUEH;

— BJaJCHUE MpaBWJIaMH 0€30IaCHOTO OOpAIICHUS ¢ XUMUYECKIUMU
BEIIECTBAMHU HOOOPYIOBAHUEM, IIPOSIBJICHUE IKOJIOTHUECKON KYIbTYPHI.
Memanpeomemmwie pe3yiomamol

Pecyiamuenbie

Obyuarowuiics ROIY4UmM 803MOACHOCIb 01 YOPMUPOBAHUSL CAEOVIOWUX PeSYIAMUBHBIX
YVII:

— IeJienoJiaraHue, BKJIIoYasi MOCTAHOBKY HOBBIX II€J€l, mMpeoOpa3oBaHUE MPAKTHUYECKON
3a/1a4d B MO3HABATENIbHYIO, CAMOCTOATENbHBIN aHAIN3 YCIOBUN NOCTHKEHHS 1EJIH Ha
OCHOBE Yy4Y€Ta BBIJCJICHHBIX YYUTEJIEM OPUEHTHUPOB JEUCTBUS B HOBOM Y4EOHOM
Marepuale; INIaHUPOBAHKUE MYTH TOCTUKEHHUS 1IeNIeH;

— YCTAHOBJICHUE LIETIEBbIX IPUOPUTETOB, BbIJICJICHUE AIbTEPHATUBHBIX CIIOCOOOB
JTOCTHKEHUSLIENH U BBIOOP Hanbosiee 3pheKTUBHOrO croco0a;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH UM;



— YMEHHE IPUHUMATh PELIEeHUs B TPOOJEMHOMN CUTYyalluu;

— IIOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHUE TUIaHA U [TOCIEN0BATEIbHOCTH IECHCTBUM;

— opranusanusi pabo4ero MecTa Mpu BHIMOIHEHUU XUMHUYECKOTO SKCIIEPUMEHTA;

— IPOTHO3MPOBAHUE PE3YJIHTATOB O0YUEHUs, OLIEHUBAaHUE YCBOEHHOI'O MaTepuaa,
OLICHKaKaueCTBA U YPOBHS MOJTYUYEHHBIX 3HAaHUH, KOPPEKLUS IJIaHa U criocoda
JEUCTBUS TPU HEOOXOIUMOCTH.

llo3nasamenviwie

Obyuarowuiics NOLYYUM 803MOACHOCMb 0151 POPMUPOBAHUS CTLeOVIOUUX NOZHABAMEIbHBIX
Yvi:

— TIOMCK U BbIJICJICHHE WH(OPMAITUH;
— aHaJIM3 YCJIOBUH U TpeOOBaHUH 3aJ1auu, BLIOOP, COMMOCTABICHHUE U
000CHOBaHME CIIOCOOAPECIICHUS 3a/1a4H;
- BbIOOp Hanbosee 3 (PEKTUBHBIX CITOCOOOB PEIICHHS 33/1a4l B 3aBUCUMOCTH OT
KOHKPETHBIXYCIIOBHIA;

— BBIIBIDKEHHUE U 000CHOBaHWE TUITOTE3BI, BEIOOP Criocoba e€ mpoBEpKH;
- CaMOCTOSITETIFHOE CO3aHKE aJTOPUTMA JACSTEIPHOCTH MIPH PEIICHUN
npo0JIeM TBOPYECKOTO U TIOUCKOBOTO XapaKTepa,

— YMEHHS XapaKTepPU30BaTh BEIIECTBA 110 COCTABY, CTPOSHHUIO U CBOWCTBAM;
- OIMCHIBAHNE CBOMCTB: TBEPIBIX, )KUIKHUX, Ta3000pa3HbIX BEIICCTB,
BBIJICJICHHE WX CYIIECTBEHHBIX MPU3HAKOB,;
- M300paKeHHE COCTaBa MPOCTEUIITUX BEIIECTB C TIOMOIIBI0 XUMUYECKUX
(GbOopMyIT U CYIITHOCTA XUMUYECKUX PEAKITH C TOMOIIBI0 XUMUYECKUX YPaBHEHU;
- MPOBEICHNE HAOIIOJCHUH, OMMCAHKNE PU3HAKOB U YCIOBUN TCUCHHUS
XUMHYECKUX PEAKIINH, BHITOJHEHIE XUMUYECKOTO SKCTIEPUMEHTA, BEIBOIBI HA
OCHOBE aHaJn3a HaOIIOACHUH 3a9KCIIEPUMEHTOM, PEIICHHE 3a7a4, TTOJTyICHUE
XUMHYECKOW HHPOPMAIIUH U3 PA3ITAIHBIX
HMCTOYHUKOB,

— yYMEHHUE OPTaHU30BBIBAThH UCCIICIOBAHUE C IICNTBIO POBEPKHU THIIOTE3;

— yYMEHHE JIeNIaTh YMO3aKIIoueHUs (MHIYKTUBHOE U 110 aHAJIOTHH) U BEIBOJIBL;

- yMEHHE 00BEKTUBHO OIIEHUBATh HH(GOPMALIMIO O BEIIECTBAX U



XUMHYECKHUX MPOLECCaX, KPUTUUECKH OTHOCUTHCS K IICEBJIOHAYYHOU
uH(pOpMaIIH.

KOMMVHuKamMGHble

Obyyarowutics noiyyum 603MOACHOCMb Ol YOPMUPOBAHUSL CTLEOVIOUWUX
KOMMYHUKamueHuvix Y Y/{

MOJIHOE U TOYHOE BBIPAKEHHE CBOUX MBICJIEH B COOTBETCTBUH C 3aJja4aMU U
YCJIOBUSIMUKOMM YHUKAIIUH;

aJIeKBaTHOE MCIIOJIb30BAHHUE PEUEBBIX CPEACTB JIJIsl yUaCTHsS B TUCKYCCUU U
apryMEHTAIMMCBOCH MO3UIIMU, YMEHUE MPEJICTABIISITH KOHKPETHOE COJIepKaHuE C
COOOIIIEHUEM €70 B

MUCBMEHHOM M YCTHOU (popMe, orpejiesieHrne CriocoO0B B3aMMOICHCTBYSI,
COTPYIHHUYECTBOB MOUCKE U cOope nHpopMaIuu;

OTIpeJIeNIeHHe CIIOCOO0B B3aUMOIEUCTBUS, COTPYJHUYECTBO B IIOMCKE U cOOpe
nH(pOpMAIINH, YIaCTHE B IUAJIOTe, MJIAHUPOBAHKUE OOIIHUX CIIOCOOOB padOoTHI,
IPOSIBJIEHUEYBAXKUTEIIBHOTO OTHOLLIEHUS K JPYTUM YYAIIUMCS; ONTMCAaHHE
COJIEpKaHHUsI BBIMIOJIHAEMBIX TEUCTBUM C LIETBIO OPUEHTUPOBKHU B IPEIMETHO-
PaKTUYECKON eI TENbHOCTH; YMEHUAYUUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K
KOOpPJAMHAIMYU PA3IUYHbIX MO3UIUNA B COTPYAHUYECTBE;

dbopMynrpoBaTh COOCTBEHHOE MHEHHE U MTO3UIINIO, APTYMEHTUPOBAThH U
KOOPAMHUPOBATHEE C MO3ULUAMH NAaPTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE
0011Iero pemeHus B

COBMECTHOU JI€ATEIILHOCTH;

OCYLIECTBIIATh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE
HEOOXOIMMYIOB3aUMOITOMOIIIb;

MJIAHUPOBATH 00IIHE CIOCOOBI pabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO,
OIICHKYICHCTBUH apTHEPA, yMETh YOCKIATh;

HCIIOJIb30BaTh aJICKBaTHBIE SI3bIKOBBIE CPENICTBA JJISI OTOOPAKEHUSI CBOUX UYBCTB,
MBICJIC,MOTHBOB M TOTPEOHOCTEM; 0TOOpakaTh B peun (OMUCaHKue, OObSICHEHHE)
coJiep>KaHue

COBEpIIAEMBbIX JIEUCTBUH, KaK B (popMe rpOMKOM COIMATU3UPOBAHHON peuu, Tak U B

dbopMeBHYTpEHHEH peun;



pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, HCTIOJIB3YS CPEACTBA YCTHOU U

MHCbMEHHOUKOMMYHUKAIIUU TIPU pabOTe C TEKCTaMHU y4eOHUKA U JOTIOJHUTEIbHON

JIUTEpPaTypOHu,

CIIPaBOYHBIMU TaOJIHIIAMU, TIPOSIBISATh TOTOBHOCTH K YBOXKCHUIO MHOW TOYKH

3peHUs TPUOOCYKIECHUN PE3YIbTaTOB BBITIOJIHEHHOW paOOTHI.

IlIpeomemnmnvie pezyiomamul

Obyuarowutics Hayyumcs:

PUMEHSATH OCHOBHBIC METO/IbI IO3HAHUS : HAOIIOZIEHUE, U3MEPEHUE, DKCTICPUMEHT;

ONUCHIBATh CBOMCTBa TBEPABIX, JKHUJKUX, Ta3000pa3HbIX BEIECTB,
BBIJICTISIS UXCYIIECTBEHHbIC IPU3HAKH;

PacKpbIBATh CMBICI 3aKOHA COXPaHEHMSI MACChI BEIIIECTB, ATOMHO-MOJIEKYJISIPHOW TE€OPUH;

pas3nuyaTh XUMHUUYECKUE U (PU3NUecKue sBICHUS,

Ha3bIBaTh [IPU3HAKU U YCIIOBUS IIPOTEKAHUS XUMUYECKUX PEAKLIUN;

coOJI01aTh MpaBMiia 6€30MacHOM paboThI MPU MPOBEICHUH OIBITOB;

M0JIb30BaThCs JIA0OPATOPHBIM 000PYIOBAaHUEM U MOCYI0H;

noJiy4atb, coOMpaTh ra3000pa3HbIC BEIIECTBA U PACIO3HABATh MX; XapaKTEepU30BaTh

¢uznueckre ¥ XHMHYECKHE CBOIMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX

COCAMHEHUN, IPOBOAUTH OIBITHl, NOATBEPKIAKOLIME XHUMHUYECKHE CBOWCTBA

U3YUYCHHBIX KJIACCOB HEOPIaHUYECKUX BELIECTB;

PACKpBIBATh CMBICI MOHATHS «PAaCTBOP», BBIYUCIATH MAaCCOBYIO OO PACTBOPEHHOIO

BEIIECTBA B pPACTBOpPE, T'OTOBUTH pPAaCTBOPBI C OIPEACIEHHOM MacCOBOM JOJIEH

PacTBOPEHHOIO BEIIECTBA,

XapaKTepru30BaTh  3aBHCHUMOCTh  (PU3WYECKHX CBOWCTB  BEIIECTB OT  THUIIA

KPHUCTAJUIMYECKON PEIIETKH, ONPENENSATh BUJ XMMHUYECKOU CBA3W B HEOPraHUYECKUX

COEMHECHUSX;

PacKpbhIBaTh OCHOBHBIE TIOJIOKEHUS TEOPUM DJIECKTPOJIUTHYECKOM JUCCOLMALINM,

COCTaBJISITh YPABHEHHUS 3JEKTPOJIUTHUECKON AUCCOUMALMN KUCIIOT, IIEJIOYEH, COJIEH U

peaKiuii HOHHOTO 0OMeHa;

PacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHM, OINPEIEIsITh

OKHUCIHUTCIIb u BOCCTAaHOBHTCIIb, COCTaBJIAITh YpaBHCHUA OKHCJIHNTCIIBHO-



BOCCTaHOBUTENBHBIX PEAKLUI;

Ha3bIBaTh (DAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMHUUYECKON PEaKLnu;

XapaKTEepU30BaTh B3AUMOCBA3b MEXIY COCTABOM, CTPOCHUEM M CBOWCTBAMU

HEMETAJUIOB UMETAJUIOB;

IIPOBOJIMTH OMBITHI IO MOJYYEHUIO U U3YYEHUIO XUMUUECKNX CBOMCTB Pa3JIMYHbIX BEILIECTB;

I'paMOTHO O6paH_IaT]':>C$I C BCIICCTBAMU B HOBCGI[HGBHOﬁ KU3HU.

Odyuarowuiica noayyum 603IMOHCHOCHLb HAYUUMbCA:

BBIJIBUTATh U MTPOBEPSITH SKCIICPUMEHTAIBHO TUIIOTE3bI 0 XUMHUYECKUX CBOHCTBAX
BEIICCTBHA OCHOBE MX COCTaBa M CTPOCHUS, UX CITOCOOHOCTH BCTYIATh B
XUMHYECKUE PEAKIUHU, O XapaKTePe W MPOJAYKTAX PA3TMIHBIX XUMUUYECKUX PCAKIIUN;
XapaKTepHU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHUIO U CBOMCTBAM,
yCTaHABIMBATHIIPUYNHHO-CIICICTBEHHBIC CBS3H MEXIY JaHHBIMH
XapaKTEePUCTUKAMH BEIECTBA;

COCTaBJISITh MOJICKYJISIPHBIC U MTOJIHBIC HOHHBIC YPAaBHEHUS 110 COKPAIIEHHBIM
MOHHBIMypPaBHEHUSIM;

POTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSIBIISTH OKUCIUTEIBHBIC WITH
BOCCTAHOBHUTEIbHBIC CBOMCTBA C YIETOM CTEIICHEH OKHCICHUS 3JIEMEHTOB, BXOISIITIX
B €TOCOCTaB;

BBIIBUTATH U MPOBEPSITH IKCIIEPUMEHTAIBHO TUTIOTE3BI O Pe3yIbTaTax
BO3/ICHCTBUSIPA3TMYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMUUYECKON

peakuuu;

MCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JIJISI YKOJIOTUIECKH TPAMOTHOTO

MOBEJICHUS BOKPYKAIOIIEH CpelIE;

MCITIOJI30BaTh MPUOOPETEHHBIE KITIOYEBBIE KOMIIETEHIIUN TIPH BBITIOJIHCHUH MPOCKTOB U
penIeHn: y4eOHO-UCCIIeI0BATeILCKIX 3a/1a4 TI0 U3yUYEHUIO CBOMCTB, CIIOCOO0OB
MOJIYYCHHSIM PACTIO3HABAHUS BEIIIECTB;

00BEKTUBHO OIICHUBATH WH()OPMAITHIO O BEIIECTBAX U XMMHUYECKHUX MPOIIeCccax;
OCO3HABaTh 3HAYCHUE TCOPETUICCKUX 3HAHUN 110 XUMUH JIJIST TPAKTUICCKOM

ACATCIIBHOCTUYCIIOBCKA,



CO37aBaTh MOJIETIU U CXEMBI JJIs PEIICHUs YUYEOHBIX U MO03HABATEIbHBIX 33/1a4;
MOHUMAThHEOOXOAUMOCTb COOJIIOICHHSI MPEANMCAHNMN, TTPEIIaraéMbIX B
MHCTPYKLHUSX TI0

UCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JIP.

DopMbl KOHTPOJISA

Dopmuposanue HKT-komnemenmuocmu 00yuarouuxcs

YUeHHK Hay4duTCs:

- HKCIIOJIb30BaTh Pa3HbIe MPUEMbI MOMCKa MHGOPMAIMK Ha MEepCOHATbHOM
KOMITBIOTEpE BOOPA30BATEIBHOM MPOCTPAHCTBE C UCIIOJIB30BAaHUEM 000PYAOBaAHUS
1udpoBoi 1aboparopuu;

- HUCIOJB30BaTh Pa3IMUHbIE CIIOCOOBI XpPAaHEHUS W BHU3yaJIU3allMud UH(POpPMAIUH, B

TOM 4Hclie, Brpaduyeckoi popme

Dopmuposanue KOMREMEHMHOCIMU 8 001ACMU ONbIMHO-IKCHEPUMEHMATIbHOU U
npoeKmHoiioeamenbHoCmu

VY4eHUK HayuyuTCs IJIAHUPOBATH U BBHIMOJIHITH Y4E€OHOE UCCIIEIOBAaHUE U yUEOHBIM
MPOEKT,UCTIONIB3Ysl 000pYI0BaHNE, MOJIETH, METO/IbI, IPUEMBI, aJICKBATHBIC
UCCIIeayeMOU mpooeme.

VYYeHUK MOJYy4YUT BO3MOXHOCTh  HAYYUThCA  CAMOCTOATENIBHO  3aAyMbIBATh,
TJIAHUPOBATH W BBITIONHATH Y4eOHOE MCCIIe0OBaHNE, YUCOHBIM U COIMATBHBIA MTPOCKT
10 €CTECTBEHHOHAYYHOW HAMPABICHHOCTH.

Yuem pesynomamos eneypounoii oeamenvnocmu

Dopmul U nNepUOOUIHOCMb KOHMPOJIs

Bxoonoti konmpons mpoBOAUTCS B Hayaie y4yeOHOro roja Jijisi MPOBEPKU HAYaJIbHBIX
3HAHUA WYMEHUHN 00yJarOIIIXCs.

Texywuti KoHmpo.ib TPOBOIUTCS HA KAXKIOM 3aHATHH B (POpME Te1arormiaeckoro
HaOII0ICHUS.

Tecmoswiii KoHmMpob OCYHIECTBIISIETCS 110 OKOHYAHUU U3YUYEHUS KaXJA0To pa3jea.
IIpomedsxcymounas ammecmayus TPOBOAMUTCS B KOHLE Yy4eOHOro rojga B (opme
3alUTBl MPOEKTa, TMO3BOJISIET MPOBECTH AHAIU3 PE3YJIHTATUBHOCTH OCBOCHUS

00y4YarolMUMHUCS OCHOB OMBITHO- SKCIEPUMEHTAIBHOM M MPOEKTHOM AESATEILHOCTH



JAHHOTO Kypca BHEYPOUHOU JESITENbHOCTH
«DJKCIEpUMEHTAIIbHAS XUMUS.
Kpumepuu ouenxu pe3yibomamog 0c60eHUA NPOZPAMMBL KypCa
PabGora oOydaronmuxcsi OLIEHHBAETCS MO TPEXYPOBHEBOM IIKaje, MpeiroJiararomieit
HAJIMYKUE CJIECAYIOUMX YPOBHEW OCBOCHHS MPOTPaMMHOIO MaTepuaja: BBICOKHUI,
CpPEHUN, HU3KUM.
Broicokuii ypoBeHb: 00yYaromMICS TEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTHh W
3aMHTEPECOBAHHOCTh B 00Pa30BaTEIILHOM JEATEILHOCTH, MPOSBIISICT HHUIIMATUBY, HE
MPOITYCKAaEeT3aHITUsI 0€3 YBAXUTEIbHON MPUYUHBI, IEMOHCTPUPYET BBICOKUN YPOBEHD
3HAaHUW ¥ KOMIIETEHIIUH, BJIaJIeeT Ha BLICOKOM TBOPUYECKOM YpPOBHE MPUOOPETEHHBIMU
B X0JI€ U3YUCHUS NPOrpaMMbl YMEHUSIMUA U HABBIKAMU;
Cpennuii  ypoBeHb: OOyYaloIIUiCSd  JEMOHCTPUPYET  OTBETCTBEHHOCTh M
3aMHTEPECOBAHHOCTh B 00pa30BATENbHOW JEATEIBHOCTH, TNPOSBIAET XOPOIIUNA
yYpOBEHb 3HAHWW W KOMIIETCHIIMM; WHHUIIMATHBBI HE TMPOSBISET, HO CIOCOOEH
NOJAJIEPKMBATh MHULIMATOpPA B MPEMJIara€MOM MOJI€ JAESTEIbHOCTH, B JOCTATOYHOM
CTENEHU BJIAACET IMOJYyYaeMbIMH B XOJ€ HW3YyYEHHUS MPOTPaMMbl YMEHHSIMU H
HaBbIKaAMU;
Huskuii ypoBeHb. 00yJaronuiics 1eMOHCTPUPYET HEJOCTATOYHYH) OTBETCTBEHHOCTH
U 3aMHTEPECOBAHHOCTH B 00Opa30BATENbHON NEATENBHOCTH, IMOCEIIAeT 3aHITHS OT
Ciaydass K CIIy4ar, IIOKa3blBa€T YJIOBJICTBOPUTEIbHBIM ypOBEHb 3HAaHUM U
KOMITIETEHIIUH, B IIEJIOM CJIa00 BJIa/J€eT MOTy4YaeMbIMU B XOJ€ U3YUYCHHS MPOTPAMMBI
YMEHUSMU U HaBBIKAMU.
DopMbI pe3yJbTATOB OCBOCHHS IMPOrPaMMbl BHEYPOYHOH AeATEIbHOCTH:

1. OT™MeTKa ypOBHS JOCTH)KCHHUI 00yJaromerocs B JIMCTE MeIarormaeCKoro HaO 0 IeHHUS ;
2. 3anmcu B )KypHaJIe y4€Ta O pe3yabTaTUBHOCTH yUacCTHsI 00yJaronInXxcs B
MEpONPUATUAXPA3HOTO BUJIa U YPOBHS (JUIJIOM, TPaMOTa, 0J1aroJapHoOCTb,

IPyroe);

3. 3anucu B )KypHaJIe ya€Ta 00 YJaCTHH B BBIC3HBIX MEPOIIPHUSITHS
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