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|.ITosicHUTEIbHAA 3ANHCKA

CoBpeMeHHbIN yueOHBIN MpoIlecC HAMpaBiIeH HE CTOJIBKO Ha TOCTHXKEHUE PE3yIbTaTOB B
o0yacTu mpeIMEeTHBIX 3HaHHM, CKOJIBKO Ha JMYHOCTHBIM pocT pedeHka. OOyueHue 1mo HOBBIM
00pa30BaTeNbHbIM CTaHAApTaM IPElyCMATPUBAET OpPraHU3alMI0 BHEYPOUHOW JAESITEIbHOCTH,
KOTOpasi CIIOCOOCTBYET PACKPBITHIO BHYTPEHHETO IMOTEHIMAIa KaXJIO0TO YYEHUKA, pa3BUTHE U
noJJepKanue ero tananTa. OJHUM U3 KIFOYEBBIX TPEOOBAHUN K OMOJIOTHYECKOMY 00pa30BaHUIO
B COBPEMEHHBIX YCIOBUSX M BaXHEHIMM KoMmmoHeHToB peanu3anuun PI'OC  sBusercs
OBJIaJICHUE  y4yallUMUCA  TMPAKTUYECKUMU  YMEHHSIMH W HaBbIKAMH, TPOEKTHO  —
HCCJIEIOBATENLCKOM 1eATEIbHOCTHIO.

PaGouass mporpamma BHEYpOUHOIl JEATENBHOCTH g S5- 6 KJIaccoB COCTaBjieHa B
cootBeTcTBUU ¢ TpeboBaHussMU PI'OC 1 yuéToM HOPMATUBHO- MPABOBBIX JOKYMEHTOB: - 3aKOH
P® «O6 ob6pazoBanum» ot 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuU B
Poccuiickoit ®epepanuu» (¢ u3M. U jom., BeTymn. B cuiay ¢ 01.09.2020) . - Ilpukas
MunuctepcrBa oOpa3oBanus U Hayku P® ot 22.09. 2011 Ne2357 « O BHeceHUU U3MEHEHUH B
®I'OC HOO, yrBepxknennbii npukazom MOH ot 06.10.2009» - Ilpukaz3 MunuctepcTa
obpaszoBanus u Hayku PD ot 04.10.2010 Ne986 «06 yTBep)aeHuu (heaepaibHbIX TPeOOBAHUH K
00pa30BaTeNbHbIM YUYPEKACHUAM B YACTU MUHUMAJIBHON OCHAIEHHOCTH Y4eOHOTro mpoiiecca u
o0opynoBanusi ydeOHBIX momemieHui». -IluceMo MunucrepctBa o6pasoBanus PO ot

02.04.2002 r Nel13-51-28/13»0 HOBBIIIIEHUN BOCIIMTATEILHOT'O HOTEHIIAIa
obmeoOpazoBarenbHOro mpornecca». - [lmcemo MOH P® Ne03-296 ot 12.05.2011 «O6
OpraHM3aly BHEYpouHOHl aesrenpbHocTH npu BBedeHMu PI'OC OOO». - Meroauueckue

PEKOMEHIANNH 110 OPTaHU3AIMH BHEYPOUHOU JIEATEIBHOCTH B 00Pa30BaTEeIbHBIX YUPEKICHHSIX,
peanm3yromux  00IIeoOpa3oBaTeibHbIe HavaabHOro obmiero ooOpaszoBanus. (  ITucemo
JemapramenTa obriero obpazoBanuss MO Poccun 0112.05.2011 Ne03-296),- Metoauueckue
PEKOMEHIalMU TI0 CO3AaHUI0 U (PYHKIMOHUPOBAHUIO AETCKHX TeXHOMapkoB «KBaHTOpuym» Ha
6aze o00meoOpa3oBaTeNbHBIX OpraHu3anuii (YTBepxkaeHbl pacnopsikeHueM MuHHCTepCTBa
npocseuieHus Poccuiickoit ®enepanmu ot 12 siuBaps 2021 r. N P-4)

BHeypouHast AeATENbHOCTh SIBJISETCS COCTaBHOM 4YacThl0 Yy4eOHO-BOCIUTATEIBHOI'O
mpoiiecca W OAHOM W3 (opM opraHuzanuu CBOOOJHOTO BpeMeHu ydammxcsa. OHa maer
BO3MOXHOCTb TPEIOCTABIATh YUAIMMCS IIUPOKHIA CIIEKTpP 3HAHWH, HAITPABJICHHBIX HA Pa3BUTHE
U BBISIBICHHE WHAUBUAYAJIbHBIX OCOOEHHOCTEW peOeHKa. 3aHsSTHUs B CHCTEME BHEYPOUHOM
BOCIIUTATEIbHOW pPabOTHl 1O OWOJIOTMM CHOCOOCTBYIOT PpAa3BUTHIO HMHTEJUIEKTYalbHOMN
OJIAPEHHOCTH YYalINXCs, B3aUMOCBSI3b W MPEEMCTBEHHOCTH OOIIETO W JOMOJHUTEIHHOTO
00pa30BaHus B IIKOJIE M BOCIIUTAHUS B ceMbe. [I[puMeHeHne UrpoBoi METOAUKH U COBPEMEHHBIX
TEXHOJIOTUH Uil Pa3BUTHS HMHTEUIEKTa IO3BOJUT LIKOJbHUKAM CaMOCTOSTENIBHO I0JIy4aTh
Oosee riy0OKHMe 3HAHUS MO OTIENbHBIM, MHTEPECHBIM JJISI HUX TeMaM, IEMOHCTPUPOBATh UX B
UHTEJUIEKTYaJbHBIX COpeBHOBaHUAX. Vcmonb3oBaHue o6opymoBaHus LieHTpa «Touka pocTa»
NIPY pean3anyy BHEYPOUIHOU JEeSITETPHOCTH TI03BOJISIET CO3/IaTh YCIOBHS:

* JI7IS1 pPACIIUPEHUS COAEP>KaHUsI MKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;

* JUTSl TIOBBIIICHHUS TTO3HABATEIIEHOW aKTUBHOCTH OOYUYAIOMIMXCSI B €CTECTBEHHO-HAYYHOM
obnacru;

* IS pa3BUTHS JIMYHOCTU pebeHKa B mpoliecce 00yueHus: OMOIOTuH, €ro crocoOHOCTeH,
(bopMHpOBaHHUS U YIOBJIETBOPEHHSI COIIMATIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

* 151 paboThl ¢ OAPEHHBIMU IIKOJILHUKAMH, OpPraHU3allMd UX Pa3BUTHS B Pa3IMYHbBIX
oOnacTsx 00pa30BaTeNIbHON, TBOPUECKON AedaTenbHOCTU. [Ipumensist uugpoBsle 1adopaTopuu BO



BHEYPOYHOH JEATEIBHOCTH 1O  OHOJOTHH, Y4Yalluecss CMOTYT BBIMOJIHUTH MHOXECTBO
71a00paTOPHBIX PadOT M IKCIEPUMEHTOB.

Ha 06ase mentpa «Touka pocra» obOecneunBaeTcss peaau3anus 00pa30BaTENbHBIX
IpOrpaMM €CTECTBEHHO-HAy4YHOW M TEXHOJOIMYECKOW HAINpaBlIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBaHMAMHU 3aKOHOAATENbCTBA B cdepe o00pa3oBaHUs H C YUETOM
pexoMenaanuii deaepabHOro oneparopa yueoOHoro npeamera «Xumus».

OcHOBHasi LeJIb: BCECTOPOHHEE pa3BUTHE IIO3HABATENBHBIX CIIOCOOHOCTEH U

OpraHu3aiys Jocyra oOydarolluXcs, paclIMpeHre WX Kpyro3opa M IMOBBIIIEHUE MOTUBALUU K
YUEHHUIO.

3agaun:

- oOpazoBarenbHas: pacIIUPATh KPYro3op, IMOBBINIATE HMHTEPEC K IMPEaMETy,
MOIMYJISIPU3ALIUS UHTEIUIEKTYalIbHOTO TBOPYECTBA;

- Ppa3BuBarolmiad: pa3BHUBATL JOIMYCCKOC MBIIIJICHUC, Ha6JIIOI[aT€JIBHOCTB, YMCHHA
YCTAaHABJIIMBATh NPUYUNHHO — CJICACTBCHHBIC CBA3H, YMCHHUA PACCYXAAThb WU JACJIATb BbIBOIHI,
npornaraia KyJjbTa 3HaHWUH B CHCTEME AYXOBHBIX LIGHHOCTEH COBPEMCHHOI'O ITOKOJICHUA;

- BOCHHUTATCJIbHAA: Ppa3BHBATb HABBIKM KOMMYHHKAIIUK U KOJIJICKTUBHOM pa60T1>1,
BOCIIMTaHHUE IMOHMMAHHUSA 3CTETUYECKUM IHCHHOCTH IIpUPOAbI U 6epC)KHOFO OTHOLICHHA K Heﬁ,
O6’L€,[[I/IHCHI/IC " OopraHu3anus 410Cyra ydJalmuxcs.

[IporpaMMa CTpOUTCSI HA OCHOBE CJIEIYIOIINX IPUHIUIIOB!
- PaBEHCTBO BCEX YYaCTHHUKOB;

- 100pOBOJILHOE IPUBJIEYEHHE K MPOLIECCY JIEATEIbHOCTH;
- yepeI0BaHHe KOJIJIEKTUBHON M MHAWBUYAIbHOW paboThI;

- CBO6OHHLIﬁ BBI60p BUJAa OCATCIIBHOCTH; - HPABCTBECHHAA OTBETCTBCHHOCTDL KAXKIOT'O 3a
CBOH BLI60p, mponecc u pe3yjbTaT ACATCIbHOCTH,

- pa3BUTHE AyXa COPEBHOBAHUs, TOBAPUILECTBA, B3aNMOBBIPYUKH;
2 - y4eT BO3pPaCTHBIX M HHIAMBHIyaTbHBIX 0COOCHHOCTEH.

Padoyasi nporpamMma cocTraBJieHa HA OCHOBE CJICAYIOIIUX JOKYMEHTOB:

. DyHIaMEHTAILHOTO Si7Jpa CoJiepKaHusl O0IIero 00pa3oBaHus U B COOTBETCTBUU C
['ocynapcTBeHHBIM cTaHAapTOM 001Iero oopasoBanus (mpuka3 MuHucCTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoii ®enepanuu ot 17.12.2010 1. Ne 1897).

. Pabounx mporpamm. Ilpenmernas nunus  yuyebnukoB I'.E.Pym3utuca,
O.I'.@enpamana. 8-9 kmaccel: mocobue ans yuurteneil o0meoOpa3oBaTeNbHBIX OpraHU3aluil
/H.H. T'apa. — 2 u3z., nomn. — Mocksa: [Ipocsemenne, 2013 r.

. ®denepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deneparumy No273-D3
ot 29 nexabps 2012.
. [TpumepHOI mporpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs MO XUMHUH s 8-9

KJIaCCOB, MOMyIIeHHas JlemapTamMeHToM o0Opa3oBaTeNbHBIX MPOTPAMM H CTaHJAPTOB OOIIETO
obpazosanust MO PO.



. @enepanbHOro  IMEpeyHs YU4eOHHKOB, PEKOMEHJOBAHHOTO (JOMYIIEHHOTO)
MunuctepcTBOM 00pa3oBaHus U Hayku P K MCHOJIb30BaHUIO B 00pa30BaTEIILHOM MPOIECCE B
o01ieo0pa3oBaTenbHbIX yupexaeHusx Ha 2021-2022 y4yeOHblii rox.

J TpeboBaHmii kK pe3yabTaTaM OCHOBHOT'O 00IIEro 0Opa3oBaHus, PEACTaBICHHBIX B
(denepaabHOM roCyJapCTBEHHOM 0Opa30BaTEIbHOM CTaHAApTe OOLIEro oO0pa3oBaHUS BTOPOTO
NOKOJIEHUsI. B HUX Takke YYUTHIBAIOTCS WJCH Pa3BUTHS U (OPMHPOBAHUS YHHBEPCAIbHBIX
y4€OHBIX AEHCTBUM U1l OCHOBHOI'O 001ero 00pa3oBaHuUs.

. Meroaudeckux pEeKOMEHAALMH MUHUCTEPCTBAa IpocseuieHus Poccuiickoi
Qeneparun no  «Peanmu3zanmu  00pazoBaTENbHBIX  MPOTPAMM  €CTECTBEHHOHAYYHOW U
TEXHOJIOTUYECKOM HaIpaBIEHHOCTEH IO XMMHUHU C MCIIOJb30BaHMEM OOOPYIOBaHUS ILIEHTPA
«Touka pocta» (yTBEp)KIEHBI pacrnopsbkeHueM MuHMcTepcTBa IpocBelleHuss Poccuiickoit
Deneparun ot 12 saBaps 2021 r.Ne P-6).

. OcHoBHoU 00pa3zoBatensHOi mporpammbel MBOY  COIL Ne 17 um. W.JI.Ko3sipst
noc. [Haymsiackoro Ha 2021-2022 yueOHbIi ro1.

J [Tonoxenus o CTpPyKType, HOpsAKEe pa3pabOTKM U YTBEPXKICHUHM pabO4Mx
nporpamm 1o ®I'OC, IMpunoxenue Ne® k nmpukazsy MBOY COL Ne 17 um. N.JI.Ko3bips noc.
[MaymsHckoro ot 11 suBaps 2018 r. Ne 37.

. VYue6noro mana MbOY COIL Ne 17 um. U. JI. Ko3sips noc. HlaymsHckoro Ha
2021 — 2022 yueOHbli TOA.

YyeOHo-MeToau4YecKoe ol0ecreuenue Kypca XHUMUH OCHOBHOI
0011e00pa3oBaTEIbHOM IIKOJIbI

1.
ymutuc I'. E. Xumus: 8 kin.: yueb. s oomeobpa3osar. yupexnenuii / I'. E. Pymsutuc, @. T
®enpaman. — M.: [IpocenieHue.

2.
UMUSL: 8 KIL.: DJIGKTPOHHOE MPUIIOKEHUE K YICOHUKY.

3.
apa H. H. Xumus. PaGouune nporpammel. [Ipeamernas nunus yueonukos . E. Pynsutuca, ©. I
®enpamana. 8—9 kmaccel / H. H. I'apa. — M.: [Ipocsenienue.

4.
abpycesaH. U. Xumus: pabouas rerpans: 8 k. / H. U. 'abpyceBa. — M.: [IpocBenienue.

5.
apa H. H. Xumus: 3amaunuk ¢ «miomormankom»: 8—9 i, / H. H. T'apa, H. 1. I'aGpyceBa. — M.:
IIpocsemienue.

6.
ageukuit A. M. Xumus: auaaktuueckuid marepuan: 8—9 k. / A. M. Pagenxuit. — M.:
IIpocsemenue.

7

apa H. H. Xumus. Ypoxku: 8 k. / H. H. I'apa. — M.: [Ipocsenienue.

Hepeqeﬂb AOCTYIMHBIX UCTOYHUKOB I/IH(l)OpMaIIHP[

B pasaciie npeACTaBJICH CIIUMCOK KHUI U CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Ooiee HOI{pO6HO
OCBCIHICHBI PA3JIMYHBIC ACIICKTbI paCcCMaTpuBacMbIX BOITPOCOB. Hx moxHO PEKOMCHIOBATh KaK
YUYUTCIIIO, TaK U 06y‘-IaCMLIM, MPpOABUBIINM UHTCPCC K I/ISy‘{aeMOﬁ TEME.

1. Bacunees B.I1., Mopo3sosa P.I1., Kouepruna JI. A.IlpakTukyMm Mo aHaIuTHYECKON
xumun: Yueb. mocobue st By3oB.— M.: Xumus, 2000.— 328 c.
2. I'pocce D., Baiicmantens X. Xumus s m00o03HaTeNbHbIX. OCHOBBI XUMHH U

3aHuMarenbHble onbITel.I JIP.1974.I1ep.c Hem.— JI.: Xumus, 1979.— 392 c.

3. Heprronsiy B. @.Mup Bonsr.— JI.: Henpa, 1979.— 254 c.

4. Kumun . M. O6mas xumusa. Ilpaktukym L-mukpo. PykoBoacTtBo s
cryneHroB.— M.: MI'I1Y, 2006.— 322c.



o. Hcnonb3oBanue 1uQpoBHIX NabopaTopuil mpu OOyYEeHHH XHMHUU B CpeIHEi
mkosne/ becnanos I1. W.Jlopodeer M.B., Kunun JI.M., 3umuna A.U., OpxekoBckuii [1.A.— M.:
BMHOM. Jla6opaTtopus 3Hanui, 2014.— 229 c.

6. Kpucramnel. Kpucramnoruzaparel: Meroauueckue yka3aHus K J1a0OpaTOPHBIM
paboram. Mudtaxosa H.II., ITerpoa T.H., Paxmarymmmna W. ®.— Kazanp: Kazan. roc.
TEXHOJ.yH-T., 2006.— 24 c.

1. Jleencon M.A.100 BonmpocoB U OTBETOB IO XMMHUHU: Marepuaiibl 1Ji IKOIbHBIX
pedepaToB, pakynbTaTUBHBIX 3aHATHH U CEMHHApOB: YuebHoe nocodue.— M.: «3naTenbeTBO
ACT»: «M3narenbctBO Actpenby, 2002.— 347 c.

8. Jleencon WM. A. Xummueckue peakiuu: TermnoBor 3¢ddexT, paBHOBecHE,
ckopoctb.— M.: OO0 «M3parenscTBO AcTpens, 2002.— 192 c.

9. Jlypse 1O. HO. CnpaBoyHHMK 1O aHAIMTHYECKOW XuMun.— M.: Xumus, 1971.—
C.71—809.

10.  Hazaposa T.C., I'pabenkuii A.A., JlaBpoBa B. H. Xumuueckuii 3KCIepUMEHT B
mkosie.— M.: Ilpocsemienue, 1987.—240 c.

11.  Heopranuueckas xumus: B 3 1./ Ilox pen. FO. J.Tperpsakora.T.1: duzuxo-

XUMHUYECKHE OCHOBBI HEOPTaHWYCCKOW XUMHH: YUEOHHK JJIs CTY/. BBICHIL y4de0. 3aBeneHuii/M.
E.Tamm, 1O. 1. TpethsakoB.— M.: U3naTensckuii neHTp «Akagemusi», 2004.—240 c.

12.  IlerpsnoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe.— M.: Ilenaroruka,
1976.— 96 c.
13.  CrpensraukoBa JI. H. 13 wero Bc€ cnenano? Pacckasbl o BemectBe.— M.: Sy3a-

npecc.2011.— 208 c.

14. CycnennukoBa B.M, Kucenesa E. K. PykoBoACTBO MO MNPUTOTOBICHUIO
TUTPOBaHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15.  ®@apaneit M. Ucropus ceeun: Ilep.c anrn./Ilon pen.b. B. Hooxumosa.— M.:

Hayka. I'maBHas pemakiusi ¢Qusnko-mareMaTudyeckod nurteparypsl,1980.— 128 c., win—
(bubnuoreuka «KBaHT»)
16. Xomuenko I'.Il., CeBactesnoBa K. WM. OxucaurenbHO-BOCCTaHOBUTEIbHEIC

peakiuu.— M.: [Ipocsemenue, 1989.— 141 c.
17. Ounuknonenus it pereil.T.17.Xumus /  ['nmaB.pen.B.  A.Bomoaus,
Bea.Hayu.pea.M.Jleencon.— M.: ABanta +, 2003.— 640 c.

18.  Oprtumo JI.Boja: kHHTra 0 caMOM BaXKHOM BeIlIeCTBE B MHpe: nep.c puH.—M.:
Kommnac I'mg, 2019.— 153 c.

19. Yeprkob MN.H., Kyko II. H. Xwumuueckuili DOSKCIEpUMEHT C MaJbIMH
KonuuecTBaMu peaktuBoB. M.: IIpocsemienue, 1989.— 191 c.

20. Caiir MI'Y. Ilporpamma Kypca XuUMHHM Ui ydammxcs 8—9 KiaccoB

00111€00pa30BaTEILHON IITKOJHI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.
21.  Caiit OUIIM. OtkpeiTeiid OaHK 3amaHuil 11t (GOpPMHUPOBAaHUS ECTECTBEHHO-
Hay4HOU I'PaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti
22.  Caiit Enunas xoymeknus udpoBhIX 00pa30BaTEIIBHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.
23.  Caiit ®eaepanbHBIN HEHTP WHHOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB.

http://fcior.edu.ru/

1. COAEP KAHUE ITPOI'PAMMBI

BHEYPOYHOI JeSITeJIbHOCTH «IJKCIEPUMEHTAJbHAA XUMHUSA» I §
KJaccoB (34 yaca)
¢ HCIOJIL30BaHMEM 000pyI0BaHuA HM(PPOBON J1adopaTopun



«Touka pocra»

Pa3znes 1. OCHOBBI IKCIIEPUMEHTANBHON XUMHUH (22 4)

XuMus — HayKa dKCIIepUMEHTalIbHAas. BBOAHBINM HHCTpYyKTax 110 Th

Jlemoncmpayuonnulii  IKCnepumenm Ne 1. OsnakomiieHHe C J1a0OpaTOPHBIM
o0opymoBaHueM; TpuEMBI 0€30TacHOM PabOThI C HUM.

Ilpakmuueckana paboma Ne 1. IlpaBuna TeXHHKH O€30MAaCHOCTH IIpU paboTe ¢
nabopaTopHbIM 000pya0oBaHueM. M3ydeHue CTpoeHuUs IIaMeHn»

Mertoabl TO3HAHUS B XUMHUH. DKCIIEPUMEHTAJIbHbIE OCHOBBI XUMHUH

Jlabopamopnuuiii onvim  Nel.PaccMOoTpeHHE BEMIECTB C PA3IMYHBIMU (DU3HUYCCKHUMHU
cBoiicTBamMu (Mezb, XKene30, UHK, cepa, BOJa, XJIOPHI HATPUS

Jlabopamopnuiii onvim Ne 2. «J1o xKaKoii TeMIepaTypbl MOKHO HarpeTh BELIECTBO?»

Jlabopamopuwiii  onvim No3.VI3yyeHue CBOWCTB BEIECTB: HarpeBaHHWE BOJIbI,
HarpeBaHue okcuaa kpemuus (IV).

Jlabopamopuuiii onvim Ne 4. «VI3mepeHue TeMIepaTypbl KUIEHHUS BOIbI C MOMOIUIBIO
JIaTYMKA TeMIIepaTypbl 1 TEPMOMETPay

Jlabopamopuwtit.  oneim N  5.«OmnpeneneHre  TEMIlepaTypbl  IUTABICHUS U
KpUCTAJIIM3ALUN METaJlIa»

[TepBoHavaibHBIE XUMUYECKUE MTOHATHSI. UHCTHIE BEIIECTBA U CMECH

Jabopamopusiii oneim  Ne 6. UccnenoBanue (U3HUECKUX W XUMHUYECKHX CBOWCTB
IPUPOJIHBIX BEUIECTB (M3BECTHSAKOB).

Uucteie BemectBa M cMmecu. CrocoObl pa3feneHus cMeceil: AelcTBUE MarHuToM,
OTCTanBaHUe, GUIBTPOBAHKE, BEITIAPUBAHNE, KPUCTATUTH3AIIHS, TUCTHIIISIIHS.

Jlabopamopuuwiii oneim Ne 7. Pa3neneHue cMECH KeEJEe3HBIX OMUIIOK U CEPBI C TOMOIIIBIO
MarHuTa.

Jlabopamopusiii oneim  Ne8. IlpuroToBneHue W pasleieHHE CMECH Kelle3a U CEphl,
paszaeneHue cMecu HeTH U BOJBI (PACTUTEIIEHOTO Maciia ¥ BOJIBI).

Ilpakmuueckaa padoma Ne 2. OBnajeHUEe HaBbIKAMU PA3[CICHHUS OAHOPOAHBIX U
HEOJIHOPOJHBIX CMecel: oTcTauBaHue, (QUIbTPOBaHHE, BbIIAPUBAHUE, KpPUCTAILIU3ALMS,
JUCTUJUISIMS (TICPETOHKA).

dusznuecKkrue 1 XUMUUECKHUE SIBJICHUSI.

Jemoncmpayuonnwiii Ikcnepumenm Ne 2. «BpineneHue W TOTJIOUICHHE TeIia —
MPU3HAK XUMHYECKOU PEaKIIHI

Jabopamopnuiii oneem  Ne9. Tlpumepsl pu3nueckux sBICHUN: crubaHue CTEKISTHHON
TpyOKH, KUTITYEHUE BOJIBI, TIJIaBJICHUE TTapaduHa.

Jabopamopuwiii oneim  Nel0. Tlpumepsl XUMUYECKUX SIBIICHUI: TOPEHHE JAPEBECUHBI,
B3aUMOJIEVCTBUE MPAMOpa C COJITHOM KHCIIOTOM.

ATOMBI M MOJIEKYJIbI, HOHBI. BellecTBa MOJIEKYIPHOTO U HEMOJEKYISIPHOTO CTPOEHUS.
Kpucrannnueckue pemerku.

Jemoncmpayuonnsiii oneim Ne 3. «Temmeparypa IUIaBlIeHHs BEIIECTB C Pa3HBIMHU
TUTIAMH KPUCTALTUYECKUX PEIIETOK)

[IpocTeie M clOXKHBIE BEMIECTBA. XUMHMUYECKUM JIEMEHT. XUMUUYECKUN 3HaK. IIpocTeie
BEIIECTBA: METAJIbl U HEMETAJLJIBL.

Jlabopamopnuiii onetm Ne 11. 3HakoMcTBO ¢ 00pa3liaMy MPOCTHIX BEIIECTB: METAJUIOB U
HeMeTasuioB. ONKCcaHne CBOWCTB.

Jlabopamopuuiii onbim Nel2. Vzydyenne oOpa3lioB METAUIOB U HEMETAJUIOB (CEpHI,
xKeyesa, AllOMUHUSA, TpaduTa, MEIH U Ip.).

Cno>xHbI€ BEILIECTBA UX COCTAB U CBOMCTBA.

Jabopamopustit onvtm Ne 13. 3HaKOMCTBO ¢ 00pa3laMy CIOXKHBIX BENICCTB, MHHEPAIOB
Y TOPHBIX NTopoA. OnucaHue CBONCTB.

Hemoncmpayuonnwiii 3xcnepumenm Ne 4. «Pa3noxxkeHue BOAbI SIEKTPUIECKUM TOKOM

Jlabopamopnuuii oneim Neld. VicnbiTaHue TBEpAOCTH BEIIECTB ¢ OMOIIBIO KOJUIEKLIUU
«[Ikana TBEpIOCTI.



@opMyIIbl CIOXKHBIX BellecTB. KauecTBEHHBIN 1 KOJMYECTBEHHBIN COCTAaB BEILIECTBA.

Jlemoncmpayuonnsiit sxcnepumenm Ne 5. «Pa3noxxeHne OCHOBHOrO KapOoHaTa Meau
(II) (manaxuTa)»

@opMyIbl CIOKHBIX BelIeCTB. KauecTBEHHBIM M KOJIMYECTBEHHBI COCTaB BEIECTBA.
HasBanust cino>xHbIX BelecTB. PeakTHBbI. DTUKETKHU.

['pynnel XxpaHeHus: peakTUBOB. Y CJIOBUS XPAHEHUSI U UCTIOJIb30BAHMS.

3aKOH COXpaHEHHUsI MacChl BEIIECTB.

Jemoncmpayuonnsiit 3xkcnepumenm Ne 6.«3aKoH COXpaHEHHUS MacChl BEIIECTB)»

XuMHYECKHE IPEBpAIeHs]. XUMUYECKUE PEAKLIUH.

Jlabopamopuwiii  onvim Nel5. TlpusHaku TPOTEKAHUS XHMHYECKHUX PEaKIIHi:
HarpeBaHUEe MEJHOW IPOBOJIOKH; B3aMMOJEHCTBHE PACTBOPOB €IKOr0 HAaTpa U XJIOpPHAA MEIU;
B3alMOJICIICTBHE PACTBOPOB YKCYCHOU KHCIOTHI M TUAPOKApOOHATa HATPHUS.

XUMHYECKHE YpPaBHEHUs. BBINOJHEHHE TPEHUPOBOYHBIX YIPAKHEHUU 110 COCTABIICHUIO
YpaBHEHUN XMMHUUYECKUX PEaKIui

THUIIBI XUMHUYECKUX PEaKLIHI

Jlabopamopnustit oneim  Nel6. Tunbel XMMUYECKUX pEAKIUi: pa3IOKEHUE THIPOKCHIA
memu (II); B3ammonericTBue xene3a ¢ pactBopom xsopuaa meau (I1), B3aumopaeiicTBue okcuaa
meu (I1) ¢ pacTBOPOM COJISTHOM KHCTIOTHI.

IToaroroeka x I'UA, BIIP.

Tecmoswtit Konmpoab: «OCHOBBI SKCIIEPUMEHTAIBHON XUMUN».

Paspen 2. I[IpakTUKYM 110 M3y4YeHHIO I'a30B: KMCJI0pPoAa u Bogopoaa (7 4)

Kucnopoa. Peakiu, ucronb3yemble TSt TOJTyYeHHs KHCIOpoa B JabopaTopun

Jemoncmpayuonnwiii Ikcnepumenm Ne 7. «llonyuenue um coOupaHue KHCIOpOAa B
1a00paToOpUH U 3alI0JIHEHUE UM ra30MeTpay

XuMmudeckue cBorcTBa kuciaopoaa. OKCUbL.

Jlabopamopnuiii onvim Nell.«I'openue cepsl U pochopa Ha BO3ayXe H B KUCIOPOICH

Jabopamopnuwviii oneim  Nel8.«I'openue kene3a, Menud, MarHus Ha BO3JyXe U B
KHUCIIOpOJIE»

Jabopamopuwsiii oneim  Nel9. Paccmotpenue o6OpasunoB okcunoB (yriepoma (IV),
BoIopoaa, hochopa, Mmenu, KaJbIHs, Kene3a, KPeMHHS).

IToaroroeka x I'A, BIIP

Bo3nyx u ero cocras.

Hemoncmpayuonnsiii 3xkcnepumenm Ne 8. «OnpeseneHue coctaBa Bo3Lyxa»

Bomopon. Ilomyuenue Bomopona. Mepbl 0e30MacHOCTH TMpuU pabOTe € BOJOPOJIOM.
IIpoBepka Ha unucroty. [’ pemyunii ras.

Jemoncmpayuonnstit 3xkcnepumenm Ne 9. «[lonydeHue u coOupaHwe BOAOpPOJA B
nabopatopuu. OnbiT KaBenaumay

XuMHUYECKHE CBOKCTBA BoJopoa. [Ipumenenue.

Hemoncmpayuonnviii  3kcnepumenm Ne 10.«IlomyyeHue Bojmopona peakuuei
AIIOMHUHUS CO CMECHIO CyJb(aTa MEIU U XJIOPHAa HATPUSD»

Hemoncmpayuonnwiii Ikcnepumenm Ne 11.«3aHUMATENBHBIE OIBITHI C BOJOPOJOM:
netaromas 0aHka, B3pbIBAIOIINECS MY3bIPH, JIETAIOIINE MBUIbHBIE HIAPUKH.

Tecmogvlit konmpons: «[IpakTUKyM 110 U3YYEHHUIO ra30B: KUCIOPOIa U BOJOPOIA».

Pa3nea 3. IIpakTHKYM 10 M3Y4€HHIO CBOICTB BOJAbI M PACTBOPOB (9 1)

Bopma. MeTonb! onpenenenus cocraBa BObl - aHAJIN3 U CHHTES.

Jabopamopnusiii oneim Ne 20.«OmnpenencHue BOJONPOBOJHON U JUCTUIUTMPOBAHHON
BOJIBI»

duznuecKnue 1 XMMUYECKHE CBOMCTBA BOJBI.

Jlabopamopnestit onvim Ne2l. Oxpacka HHINKATOPOB B HEHUTpaIbHOU cpejie



Jlabopamopnuiii oneim Ne22.CpaBHeHHe 1npo0 BOJBI: BOAONPOBOJHOM, U3 TOPOACKOTO
OTKPBITOTO BOJIOEMA.

Bona — pactBopureins. PacTBopsl.

Jlabopamopnwtit oneim Ne 23. «/3yyeHne 3aBUCHMOCTH PacTBOPHMOCTH BEIIECTBA OT
TEMIIepaTypbi»

Hacepimennsle 1 HEHACHIIIEHHBIE PACTBOPEI.

Jlabopamopnuiii onvim Ne 24. «Habnwoenue 3a pocmom Kpucmasinoe

Jlabopamopnuiit onvim Ne 25. «Ilepecviuyennvtii pacmeopy

Ilpakmuueckaa padboma Ne 3  «Onpedenenue KOHUEHmMpPAyuu  eeulecme
KOJ10pumMempuyecKum mMemooom no Kanudpogounomy paguxy»

Kpucrannoruaparsi.

Jabopamopnviii  oneim  Ne  26.«Onpedenenue  memnepamypovl — pa3nodHceHus
Kpucmannozuopama

Iloaroroeka x I'A, BIIP

Tecmoegulii Konmpons: «[IpakTUKyM 110 U3yYEHUIO CBOICTB BOJIBI U PACTBOPOBY.

Paspnen 4. OcHoBBI pacueTHOl xumMuu (4 4)

Monp — eauHMIIA KOJIMYECTBAa BemecTBa. MousipHas wmacca. Beruucnenus 1o
XUMHUYECKHM YPaBHEHUSM.

3akoH ABoraapo. Mossipasiii 00beM razoB. OTHOCHUTEIbHAS IJIOTHOCTD Ta30B.

O0paboTka 3KCIepUMEHTANBHBIX JAaHHBIX C HCMOJb30BaHHEM IM(POBOIl J1abopaTopuu
«Touka pocray. Urenue rpadukoB, JuarpamMmm

Paznen 5. IIpakTMkyM IO H3yYeHHI0O CBOWCTB BelleCTB OCHOBHBIX KJIaCCOB
HeOPraHn4veckux coeauHenuii (12 1)

Oxcuppl: kiaccuuKalys, HOMEHKIIaTypa, CBOMCTBA, MOJIyYeHHE, IPUMEHEHNUE.

Jlabopamopnvuii oneim  Ne27. HabnioneHue pacTBOPUMOCTH OKCHJIOB alTIOMMHUA,
HaTpus, KaJblUs U MEU B BOJE.

Jlabopamopuuiii  onvim Ne28. OnmnpeneneHue KUCIOTHOCTU-OCHOBHOCTH —CPEbI
MOJIyYEHHBIX PACTBOPOB C MIOMOIIIbIO MHIUKATOPA.

Jabopamopnuiii oneim  Ne29. IlonydeHue yrieKHCIOro rasa M B3auMOJEHCTBUE €ro ¢
WU3BECTKOBOW BOJIOM.

I'mapoxcuabl. OCHOBaHUS: KiIacCU(pHUKAIMS, HOMEHKIATypa, OJy4YeHHE.

Jlabopamopnuiii onetm Ne30. BzanmopelicTBUE OKCHIIOB KabIHst U Gocdopa ¢ BOJOH,
ofpeieNieHne XapakTepa o0pa30BaBLIErocs THAPOKCH/IA C TOMOIIIBIO HHAUKATOPA.

Jlabopamopnuiii onvtm Ne 31.«Onpenenenue pH pazaunaHbIX cpen

Ilpakmuueckan paboma Ne 4 «Onpenenenue pH pacTBOpOB KHUCIIOT U IIETOYEN»

XUMHYECKHE CBOMCTBAa OCHOBaHUM. Peakuus HeTpanuzanuu. OKpacka WHIUKATOPOB B
LICJIOYHON U HEUTpaabHOM cpenax. [IpuMeHeHre OCHOBaHUM.

Jlabopamopnutii onvim Ne 32.«Peakuysi HEUTpaIU3aIAN».

Hemoncmpayuonnviii sxcnepumenm Ne 12, «OcHoBanus. TemnoBoit 3¢ ekt peakuu
TUAPOKCUA HATPUSI C YTIIEKUCIIBIM Ta30M»

Jlabopamopnuiii onetm Ne33. B3aumMoielicTBHE pacTBOPOB KHCIIOT CO IIEI0YaMHU.

Jabopamopnutii onvim Ne34.IlomydeHne HEpACTBOPUMBIX OCHOBAHWU W MICCIICOBAHUE
uX cBOMCTB (Ha mpumepe ruapokcuaa meau (I0)).

AMdoTepHbIe OKCUIBI U TUIPOKCUIBL.

Jlabopamopnuiii onvim Ne35.Ilonyyenre aM(DOTEPHBIX OCHOBAHUN M UCCIEIOBAHUE HX
cBOICTB (Ha mpuMepe ruapokcuaa uunka (I)).

Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. Iloaydenne kucnor.

XHWMHYECKUE CBOMCTBA KUCIIOT



Jabopamopusiii oneim  Ne36.B3aumMopeiicTBie MeTAIIOB (MarHus, IMHKA, XKele3a,
MEJI1) C pacTBOPaMH KHCJIOT.

Jabopamopnusiii onetm  Ne37.B3aumoneiictBue okcuna meaum (II) m oxcupa muHKa ¢
pPacTBOPOM CEPHON KHUCIIOTHI.

Jlabopamopnuiii onetm Ne38. BzaumoseiicTBue pacTBOPOB KUCIOT C HEPACTBOPUMBIMU
OCHOBaHUSIMHU.

Comu. Knaccudukanus. Homenknarypa. CriocoObl OTydeHUs COJIeH

Ilpakmuueckasa paooma Ne 5. «IloirydeHrE METHOTO KyIIOPOCay

CaoiicTBa coneil. I'eHeTnueckas CBA3b MEX]y OCHOBHBIMU KJIaCCaMH HEOPraHUYECKHX
COCIMHEHUN

IIpakTnyeckas padora Ne6. Pemenue -sKCIEpUMEHTAIbHBIX 3a7ad IO TEME
«[IpakTUKyM 10O H3y4YEHHUIO CBOMICTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCTMHEHUI»

IToaroroska x I'MA, BITP

Tecmoegwtii Konmponw: «IIpakTUKYM MO U3YYEHHUIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUN.

Pa3pnen 5. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIBLHON U POEKTHOM AeATe1bHOCTH (164)

TexHuka 6€30MaCHOCTU MPY BHIIOJHEHUH CAMOCTOSATEIbHBIX OIBITOB U AKCIEPUMEHTOB
B JIOMAILIHUX YCJIOBUSX U C UCIOJIb30BAaHUEM 000PYI0BaHHS XUMHUYECKON 1ab0paTopuu.

IIpakTnueckas padora Ne7. OOpamieHue co cTeKiIoM (crubaHue CTEKISHHOW TpyOKH,
U3rOTOBJICHHUE: MUMETKH; KalMJUISIPOB; MPOCTEHINX Y3JI0B; MPOCTEHIIUX TPUOOPOB)

XHMMHMYECKUH aHAJIN3: KAYECTBEHHBIN U KOJINYECTBEHHBIN

TeopeTnueckrne OCHOBBI OIIBITHO-3KCIIEPUMEHTAJIBHON U IPOEKTHOM AEATEIbHOCTH.

Br160p TeMbl nnpoekTa. [1nanupoBanue 1esTenbHOCTH.

IToxroroBka npoekra. Co0p MHpOpMaLMU N0 JaHHOH Teme. MoJienupoBaHie MPOEKTHON
JIeATEIbHOCTH.

Beinonnenue yueOHbIX IPOEKTOB, ONBITHO-3KCIEPUMEHTAIbHBIX PA0OT.

IIpakTuyeckue padorhbl Ne§-12 o TemMaMm MPOEKTOB ydamuxcs

ITonroToBka yueOHBIX IPOEKTOB K 3aIIUTE

IIpomexyTounas arrecTanms. 3alUTA IPOEKTOB

ITonroroska k 'MA, BIIP: pemenne npakTMKO OpUEHTUPOBAHHBIX 3a/1aHUN

[TonroroBka k 'MA, BIIP: pemenne npakTuKO OpUEHTUPOBAHHBIX 3a/1aHUN

OO6oOuienne, cucreMaTH3alMs M KOPpPEeKIMs 3HAHMM  ydaluxcss 3a  Kypc
«DKCIepUMEHTaIbHAsE XUMUSI», 8 Kilacc.

TecTOBBII KOHTPOJIb.

Temamuka onvimMHO-IKCHEPUMEHMAILHBIX U NPOEKMHBIX PAOOmM C UCHOIb308AHUEM
obopyoosanusn yenmpa «Touxka pocmay:
1. DkcnepTH3a NPOAYKTOB MUTAHUS 110 YIAKOBKE.
. Onpenenenne kauecTBa BOJOIPOBOIHOM BOJIBI.
. Onpesienienrie CBOMCTB BOJAONIPOBOIHON U AUCTHILTUPOBAHHOM BOJIBI.
. Kucnoraocts armocgepHbIX 0caJKoB.
. [lomyuenune KpucTauioruapaTa MeJHOTo Kyrnopoca.
. HaGxroienue 3a pocToM KpHCTAIJIOB.
. [lomyuenune nepechIleHHbIX PACTBOPOB.
. Onpenenenue TeMneparypsl pa3iaoKeHUsl KpUCTAIUIOTHApaTa.
9. OnpexneneHne KUCIOTHOCTH MOYBBI.
10. M3yuenue men04HOCTH Pa3IMYHBIX COPTOB MbLIIA U MOIOILIUX CPENICTB.
11. MnaaukaTopHble CBOICTBA pa3lMYHBIX pacTeHHM M 1BEeTOB (c ompeneireHuem pH
pacTBOpOB).
12. Onpenenenune kadecTBa xjae00neKapHOH MyKH U XJiebda.

03O0 DN KW



13. Onpenenenne KkauecTBa KUCIOMOJIOYHBIX MPOIYKTOB.

14.  Omnpepenenue 3aBUCUMOCTH H3MeHEeHHs pH 1EIbHOrO W MacTepU30BaHHOTO
MOJIOKA OT CPOKOB XPaHECHHS.

15. OuucTka BOJIbI IEPETOHKOM.

16.  OuucTka BOABI OT 3arpsI3HCHUN.

17. [IpuroToBieHre MOYBEHHOM BBITSKKHU U onpeaesieHue ee pH.

18.  OmpexneneHue cTENeHU 3aCOJEHHOCTH MTOYBHI.

19.  KonudecTBeHHOE OIpeielIeHUE 3arpsI3HEHHOCTH BEIIECTBA.

20.  Ompenenenue maccel okcuaa meau (1), obHapyxkenue oxcuaa yriepona (IV) u
BOJIbI, OJTY4aeMBbIX IIPH Pa3NI0’KEHUU OCHOBHOTO KapOoHaTa Meau (MajlaxuTa).

21.  Tllonmyuyenwe, coOupaHue ¥ UIACHTHPHUKAIUS Ta30B (BOAOPOJA, KHCIOPOJA,

YIUJICKUCIIOro rasa, aMMI/IaKa), MOHTaX COOTBETCTBYIOIIIHUX HpI/I60pOB.

IIpumeyanue: >KeNTHIM MapKepoM BbIACIEHO conepkanue IIpumepHOl Iporpammel,
IPEMIOKEHHOM B METOAMYECKUX PEKOMEHJAlMi MHUHHUCTEpCTBA IpocBelieHuss Poccuickon
Qeneparun no  «Peanu3zanmu  00pa3oBaTENbHBIX  [POrpaMM  €CTECTBEHHOHAyyHOHW U
TEXHOJOTMYECKOM HAIpaBJIE€HHOCTEH IO XHMMHUHU C HCIOJIb30BaHUEM OOOpYyIOBaHUS LEHTpa
«Touka pocta» (yTBEp:KIEHBI pacrnopsbkeHueM MuHHucTepcTBa MnpocBelieHus Poccuiickoit
Denepannu ot 12 stuBaps 2021 r.Ne P-6).



2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMOBI
BHEYPOUHOH  JIEATEJBbHOCTH «IKCIHEPUMEHTAJIbHAA
XHMHUS» IS 8 KJIACCOB ¢ HMCIOJb30BAHMEM O000PYI0BAHMS

nenrpa «Touka pocra»
C OIIMCAHMEM YHHMBEPCAJbHBIX yqeﬁﬂux I[eﬁCTBHﬁ, J0CTUTAaCMBbIX
00y4arIuMHuCs

JIuunocmmuute pezynomamot

Obyuarowuiica noayu4um G03MONMCHOCMb O POPMUPOBAHUA CIEOVIOWUX TUYHOCHHBIX
YV

— omnpeJieJICHue MOTHBAIIMU U3YYEHUS yueOHOTO MaTepHaa;

- OLICHMBAHHE YCBAaMBaeMOro y4eOHOro MaTepuaja, HUCXOJIs U3 COIHMAJIbHBIX U
JUYHOCTHBIX LIEHHOCTEH;

- MOBBIIICHHE CBOETO OOpPa30BAaTENBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K
W3YYCHUIO OCHOBHBIX HCTOPUYCCKUX COOBITHI, CBI3aHHBIX C PA3BUTUEM XUMHUHU U OOIIECTBA;

— 3HAaHWE NIPABUJI IOBE/ICHUS B UYPE3BBIYAMHBIX CUTYALIUAX;

— OLICHMBAHHE COIMATILHOM 3HAUMMOCTHU Mpodeccuii, CBI3aHHBIX C XUMUEH;

— BJIaJICHUE TpaBUJIaMH OE€30MacHOr0 OOpalleHHs] ¢ XUMUYECKUMHU BEIeCTBAMU U
000py0BaHNEM, IPOSIBIICHUE SKOJIOTHUYECKON KYJIbTYpPHI.

Memanpeomemmnuie pe3yibmamaol
Pecynamusnole
Obyuarowuiica noayyuUm 603MONCHOCMb Ol (POPMUPOBAHUS CEOVIOWUX PeSYNAMUBHBIX

\AZ/5

- [enenojaraiie, BKIIOYas IIOCTAaHOBKY HOBBIX Iejield, mpeoOpa3oBaHUe
NPaKTUYECKON 3a/7a4d B IO3HABATEIBHYIO, CAMOCTOSITEIbHBIN aHaIM3 YCIOBHH TOCTH)KECHUS
e Ha OCHOBE Y4Y€Ta BBIICICHHBIX YYUTEIEM OPHUEHTHPOB ICHWCTBHS B HOBOM Y4eOHOM
Martepuale; MJIaHUPOBAHUE ITYTH JOCTIKEHHUS LIEIeH;

- yCTaHaBJIEHUE IIEJIEBBIX NPHUOPHUTETOB, BBIIEICHUE AIbTEPHATHUBHBIX CIOCOOOB
JOCTHDKEHUS 1€ U BbIOOp Hambouee 3¢dexTuBHOrO crocooa;

- YMEHHUE CaMOCTOSITEIIHHO KOHTPOJIMPOBATH CBOE BPEMS M YIIPABIIATH UM,

- yYMEHHUE PUHUMATh PEIICHUS B MPOOIEMHON CUTYAIINH;

- [OCTAaHOBKAa y4YeOHBIX 3aJlad, COCTaBJICHME IUIaHA U I10CJIE€A0BATENbHOCTH
JIEHCTBHI;

- opranu3zaiys pabodero Mecra IpH BBITIOTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA;

- POTHO3UPOBAHHUE PE3yIbTATOB OOyUYEHHsI, OI[CHNBAaHHUE YCBOCHHOTO MarepHala,
OIIEHKa KauecTBa W YPOBHS MOJYYCHHBIX 3HAHUI, KOPPEKIMs TUIaHA W Croco0a JEHCTBHUS TpU
HE00XO0/IUMOCTH.

Ilosnasamenvhvie

Obyyarowuiics noayuum 603MONCHOCMb 0N (OPMUPOSAHUsL Ce0VIOWUX NO3HABAMENb-
noix YVII:

- TIOWCK U BBIZICTICHHE HHPOPMAIINH;

— aHaJ M3 yCIOBUU M TPeOOBaHMI 3a/1aud, BBIOOpP, COTIOCTABICHHE U OOOCHOBAHHE
crioco0a perIeHus 3a1a4H;

- BbIOOp Hambosee (P(PEKTUBHBIX CIOCOOOB pEIIeHUs 3a/a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH;

- BBIJIBUKEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKHy;




- CaMOCTOSITENIFHOE CO3[aHHE AJITOPUTMA JIEATENBHOCTH MPH PELICHUH MpoOsieM
TBOPYECKOTO ¥ MIOMCKOBOI'O XapaKTepa;

- YMEHUS XapaKTEPU30BaTh BEILIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM;

- OTHCBHIBAHUE CBOWCTB: TBEPIBIX, KUIKHUX, Ta3000pa3HbIX BEIIECTB, BHIICICHHE UX
CYILLIECTBEHHBIX IIPU3HAKOB;

- n300pakeHre coCcTaBa MPOCTEHIINX BEIECTB C TOMOIIbI0O XUMHUECKUX (HOpMyT U
CYIIHOCTHA XMMHYECKHUX PEAKIIUH C TIOMOIIBIO XUMUYECKUX YPABHECHUN;

- NpoBeIeHUE HAOIIOJCHUH, ONTUCAHNE TIPU3HAKOB U YCIOBUH TEUCHUS XUMUYECKUX
peaxiuii, BHIIIOJIHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHaJIM3a HaOJIIOICHUM
3a SKCIIEPUMEHTOM, pELIeHHE 3aJad, MOJy4yeHHEe XUMHUYECKOM HHpOopManuu Hu3 pa3iuyHbIX
HUCTOYHMKOB;

- YMEHHE OpraHU30BbIBATh UCCIIEIOBAHUE C LENbIO IIPOBEPKHU TUIIOTES;

- YMEHHUE JIeN1aTh YMO3aK/II0UeHHs (MHAYKTUBHOE U 10 aHAJIOTUH) U BBIBOJIBI,

- yMeHUE OOBEKTHBHO OLEHHBATh WH(POPMAIMIO O BEIIECTBAX U XHUMHYECKHX
nporieccax, KpUTUYECKH OTHOCUTHCS K TICEBJOHAYYHON MH(DOPMAITUH.

Kommynuxamusnule

Obyuarowuiica  nomyuum  603MONCHOCMb Ol (QOpMUPOBAHUS  CLEOVIOUUX
Kommynuxamusnovix YVY/[

— MOJIHOE U TOYHOE BBIPAXKEHHE CBOUX MBICICH B COOTBETCTBHHM C 3aJadyaMH U
YCIIOBUSIMU KOMMYHUKAIIHH;

- a/ICKBaTHOE HCIOJb30BAHUE PEYEBBIX CPEIACTB JJIsl y4acTUsi B JUCKYCCHH M
apryMEHTalliu CBOEH MO3UINH, YMEHHE MPEJICTABIIATE KOHKPETHOE CO/ICpPIKaHNe C COOOIIEHnEM
€ro B IMMCbMEHHOU U YCTHOU (hopme, ompeesieHrne cnoco00B B3auMOICHCTBUSA, COTPYTHUYECTBO
B TIOMCKE 1 cOope nH(pOpMaInu;

— orpezeneHue crnoco00B B3aWMOJAEWUCTBUS, COTPYJHUYECTBO B TIOHUCKE U cOope
uH(pOpMallMK, y4acTHE B Juajore, IJIAHUPOBaHUE OOMIMX CHOCOOOB pabOThl, MPOSBICHUE
YBOKUTEIFHOTO OTHOUICHUS K JPYTUM YYaIIUMCS; OIHMCAHUE COJEPKAHUS BBITOIHIEMBIX
NEUCTBUII C 1LETbI0 OPUEHTUPOBKH B MPEAMETHO- MPAKTUYECKON [EATENbHOCTH; yMEHUs
YYUTHIBATh pa3HbIe MHEHUS W CTPEMHTBCA K KOOPAMHALMU DPA3TUYHBIX MO3WIHUN B
COTPY/HUYECTRBE;

— dbopMyIupoBaTh COOCTBEHHOE MHEHHWE U TIO3UIMI0, AapTyMEHTHpPOBaTh U
KOOPAWHUPOBATh €€ C MO3UIMSIMHA TAapTHEPOB B COTPYJHHUYECTBE NPU BBHIPAOOTKE OOIIEro
peLIeHNs B COBMECTHOM 1€ TeIbHOCTH;

- OCYIIECTBIISITh  B3aUMHBIH  KOHTPOJIbF W  OKa3blBaTh B  COTPYAHHUYECTBE
HEO0OXOANUMYIO B3aUMOIIOMOIIIb;

- IUTAHUPOBaTh OOIIME CIOCOObI PabOThI; OCYILECTBIATH KOHTPOJIb, KOPPEKIHIO,
OLICHKY JAeHCTBUI MapTHEPA, YMETh YOSK1aTh;

- UCIIOJIb30BaTh aJIeKBaTHbIE S3bIKOBBIE CPECTBA /ISl OTOOpaKEHUSI CBOMX UYBCTB,
MBbICIIEH, MOTHBOB U MOTpeOHOCTEN; 0TOOpaXkaTh B peud (omucaHue, o0ObsICHEHUE) COJlepKaHHe
COBeplIaeMbIX JEUCTBUN, KaKk B (popMe rpOMKON COIMATM3UPOBAHHOW peud, Tak U B dopMme
BHYTpEHHEH peun;

- pa3BUBaTh KOMMYHHUKATHBHYIO KOMITETCHIINIO, WCTIONB3YS CPEICTBA YCTHOW W
NUCHbMEHHOW KOMMYHHKAIlMM TIpH paboTe ¢ TeKcTaMH Y4eOHWKa | JIOMOJHUTEIHHON
JUTEPaTypOl, CHPAaBOUYHBIMU TaOJMIIaMH, MPOSBIATh TOTOBHOCTh K YBaXXEHHIO WHOW TOYKH
3peHHs IPU OOCYKIIEHUH PE3YIhTaTOB BHITIOJTHEHHOW Pa0OTHI.

IIpeomemnmnoie pezyniomamal

Obyuarowuiicss Hayuumcs:

— OPUMEHSTh  OCHOBHBIE  METOJABI  TO3HAHUS:  HAONIOJICHHWEe, HW3MEpeHHe,
HKCIIEPUMEHT;



- ONHUCHIBATL CBOMCTBA TBépILBIX, KUIKHX, ra3006pa3HHx BCIICCTB, BBIACIAA HX
CYIIECTBEHHbIEC TPU3HAKH;

— pPacKpbIBaTh CMBICII 3aKOHA COXPAHEHHUsI MACChl BEIIECTB, ATOMHO-MOJIEKYJIIPHOMN
TEOPUH;

- pa3ianyaTh XUMUYECKUE U PU3NYECKHE SBICHUS,

- HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIU;

- co0MroAaTh MpaBuiia 6e30MacHoi paboThI P MPOBEICHUU OTIBITOB;

- MOJIb30BATHCS JTA0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;

- nojlyyaTb, CcoOMpaTh Ta3000pa3Hble  BelIeCTBA M  pacrno3HaBaTh  HX;
XapaKTepu30BaTh (PU3UYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEIMHEHUH, MPOBOJIUTH OMBITHI, MOATBEPIKAAIOIINE XUMIUUYECKHE CBOMCTBA N3YUYCHHBIX KJIACCOB
HEOPTraHWYECKUX BEILECTB;

- pacKpbIBaTh CMBICIT TOHSATUS  «PAacCTBOP», BBIUUCISATH MAacCOBYIO  JIOJIO
pPacTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPBI C OMpeneEHHOW MaccOBOHM Jloyei
PacTBOPEHHOIO BEILECTBA;

— XapaKTepu30BaTh 3aBUCHUMOCTh (PU3UYECKHX CBOMCTB BEIIECTB OT THUIMA
KPUCTAJIMYECKONW PEIIETKH, OMNpeAeisaTh BHUA XUMHYECKOW CBS3M B HEOPraHHMYECKHUX
COCIMHECHUSIX

— pPacKpbIBaTh OCHOBHBIE TMOJOXKEHHUS TEOPUU DIEKTPOIUTHUYECKON HCCOLMALNY,
COCTaBIISITh YPaBHEHUS 3JEKTPOIUTHUECKON TUCCOLMALMU KUCIOT, MIEN0Yel, CoNell U peakuii
HOHHOT'O OOMEHA;

— PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi, ONpenesaTh
OKHUCJIUTETIb ¥ BOCCTaHOBUTEINb, COCTABISATH YPaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBHTEIHHBIX
peaKuuii;

— Ha3bIBaTh (paKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKOU PEaKIny;

— XapaKTepU30BaTh B3aWMOCBS3b MEX]y COCTaBOM, CTPOCHMEM U CBOWCTBAMU
HEMETaJUIOB U METAJUIOB;

— MPOBOAMTD OIBITHI MO MOTYYCHHUIO U U3YYCHUIO XUMHUECKUX CBOMCTB Pa3NIUYHBIX
BEILIECTB;

— IPaMOTHO OOpaIIaThCs C BEHIECTBAMU B MOBCETHEBHON KU3HH.

Oobyuarouwguiica noyuum 603MONCHOCMb HAYUUMbCA:

- BBIIBUT'aTbh U INPOBEPATH OKCIICPUMCHTAJIBHO T'HIIOTE3bI O XUMHUYCCKUX CBOMCTBAX
BEII[ECTB HA OCHOBE MX COCTaBa M CTPOCHMUSI, UX CIIOCOOHOCTH BCTYINATh B XUMUYECKHE PEAKIINH,
0 XapakTepe U MPOJAYKTaX pa3IMUHbIX XUMUYECKHUX PEaKLnii;

- XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABJIUBATh
MNPUYIUHHO-CIICACTBCHHBIC CBA3Y MCKY JaHHBIMH XapaKTCPHUCTUKaAMH BCUICCTBA,

- COCTaBJISITh MOJIEKYJISIPHBIE M TIOJIHBIE HMOHHBIE YPAaBHEHUS MO COKPAIIEHHBIM
MOHHBIM YpPaBHEHUSIM;

- IMPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA TIPOABIIATE OKHCIWUTCIBHBIC HIIN
BOCCTAHOBHUTEIILHBIE CBOMCTBA C yLIéTOM CTeNIeHEeH OKHCIICHHUS DJIEMEHTOB, BXOIAIIIMX B €I0
COCTaB;

- BbIIBUT'aTb W  HOPOBEPATH OKCIICPHUMCECHTAJIBHO THIIOTE3BI O PE3yJibTaTax
BO3/ICHCTBUS pa3IUYHBIX (PAKTOPOB HA U3MEHEHNE CKOPOCTH XUMUYECKON PEaKIIHH;

- HCII0JIb30BAaTh HpI/IO6peTéHHI)Ie 3HaHUA JJIsA J3KOJIOTHYECKHU T'paMOTHOTI'O
MOBEICHUS B OKPYKAIOIIEN CPENE;

- UCIIONIb30BaTh TMPHOOPETEHHBIC KIIIOUEBBIE KOMIIETCHIIMA TPH BBIMOJTHEHUU
MPOEKTOB U PEIICHUH y4eOHO-MCCIIEeNOBATENbCKUX 3a/ad 10 HM3YyYEHHIO CBOMCTB, CIOCOOOB
MOJTYYCHUS U PACTIO3HABAHUSI BEIIECTB;

— 00BEKTUBHO OLIEHUBATh MH(GOPMAITUIO O BEIECTBAX U XUMHUYECKUX MPOIIeCcCax;



- OCO3HAaBaTh 3HAYCHUC TCOPCTUYUYCCKUX 3HAaHUM 10 XMMHH IS HpaKTquCKOﬁ
JCATCIIBHOCTH YCJIIOBCKA,
co3aaBaTb MOJCIIN U CXEMBI IJIs1 pCHICHUSA y‘Ie6H]’:IX 1 IIO3HABaTCJIIbHBIX 3aJa4, IIOHUMAaThb

HEO0OXOUMOCTh COOJIIOICHUS IPETUCAHUI, TPEAIaraéMbIX B MHCTPYKIIHSX 110 UCTIOJIb30BaHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JP.

(I)OpMLI KOHTPOJHA

Dopmuposanue HKT-komnemenmnocmu o0yuaroujuxcs

YyeHuk HayuuTcs:

- HCIIOJIb30BaTh Pa3HbIE MPUEMBbI MOMCKA MH(OPMALMU HAa TEPCOHATBHOM KOMIIBIOTEpE B
00pa30BaTebHOM MTPOCTPAHCTBE C HCIIOJIb30BaHUEM 000pyI0BaHMs U(POBOH 1abopaTOpHH;

- HCIIOJIb30BATh PA3JIMYHBIE CIIOCOOB! XpaHEHUS U BU3yaIH3aluy HHPOPMAIUH, B TOM YHCIIE,
B rpadudeckoii hopme

Dopmuposanue KomnemeHmHoOCmuU 6 001ACMU  ONBIMHO-IKCREPUMEHMAILHOU U
nPOEKmMHOU OesamelbHOCHU

VY4eHuK Hay4YUTCS TUIAHUPOBATH U BBITIONHATH y4eOHOE HMCCIEeNOBaHUE M y4eOHBIN MPOEKT,
UCIIOJIB3Ys 000pyI0BaHKUE, MOJIEIIH, METO/Ibl, IPUEMBI, aJIeKBaTHbIE UCCIIEyeMOil Ipobieme.

Y4yeHuK MOJYyYUT BO3MOKHOCTh HAYUUTHCS CAMOCTOSITEIBHO 330yMbIBAaTh, IJIAHUPOBATh U
BBITMIOJIHATh y4eOHOE HCCieNoBaHHe, YYeOHBI M COLMAJIbHBIA MPOEKT IO €CTeCTBEHHOHAYYHOM
HaIPaBJIECHHOCTH.

Yuem pezynemamos eneypounoii oeamenvnocmu

Dopmbl U NEPUOOUYHOCTIL KOHMPOJIA

Bxoonou konmpons NpoBOAUTCS B Havaje y4eOHOTO rofa sl IPOBEPKU HAYaIbHBIX 3HAHUH
¥ YMEHUH 00YyJaromuxcsl.

Texywuii koHmpons TPOBOIUTCS HAa KaXIOM 3aHATHUM B ¢dopMe TeIarorudyeckoro
HaOJII0/1eHUSL.

Tecmogbiii KOHMpPOabL OCYHIECTBISIETCS 110 OKOHYaHUU M3YUYEHUS KaXKJ0r0 pas/ena.

Ilpomedsicymounaa ammecmayusi IPOBOAUTCS B KOHLE Y4eOHOTro rojga B (opMe 3alluThl
MPOEKTa, TIO3BOJISIET MPOBECTH aHAIH3 PE3YIbTATUBHOCTH OCBOCHHUSI 00YJaIOIIUMUCS OCHOB OIBITHO-
OKCIIEPUMEHTAILHOW ¥ TPOEKTHOW JEATENIbHOCTH JTaHHOTO Kypca BHEYPOUHOH JesTeIbHOCTH
«DKCTIepUMEHTAIIbHAS XUMHUS».

Kpumepuu oyenxu pesynomamos 0céoeHus npozpammol Kypca

Pabota oOyuaromuxcsi olleHUBaeTCs M0 TPEXYPOBHEBOM ILIKaJe, MPEANOoaraonel Haluuue
CJIEIYIOIINX YPOBHEN OCBOEHHS POrPAMMHOI0 MaTepualla: BEICOKHH, CPEIHUM, HU3KHM.

Bbicokmii ypoBeHb: oOyd4aromuiics JAE€MOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTb U
3aMHTEPECOBAaHHOCTh B 00Pa30BaTENIbHON JEATENbHOCTH, MPOSBIISET MHUIMATHUBY, HE INPOITyCKAET
3aHATHS 0€3 yBa)KUTENIbHOW IPUYMHBI, IEMOHCTPUPYET BBICOKUI YPOBEHb 3HAHMH M KOMIETEHIUH,
BJaJ€€T Ha BBICOKOM TBOPYECKOM YpPOBHE NPUOOPETEHHBIMM B XOJA€ H3YYECHHUS IMPOrPaMMbl
YMEHMSMHU U HaBBIKaMU;

Cpennnii YPOBEHB: oOyuaromuiics JEMOHCTPHUPYET OTBETCTBEHHOCTb u
3aMHTEPECOBAHHOCTb B 00Pa30BaTEIbHON JEATEIbHOCTH, MPOSBISAET XOPOILIMN YPOBEHb 3HAHUM U
KOMIIETCHIIMH; WHHULMATHBBI HE MpPOSBIAET, HO CIOCOOEH MOJIEpKUBaTh MHUIMATOpA B
[peUIaraéMoOM II0J€ JAEATEIbHOCTH, B JOCTATOYHOM CTEIEHHM BIIAJECET IOIYy4acMBIMU B XOJE
W3Y4YEHUS IPOrpaMMbl YMEHUSMHU U HABBIKAMU;

Huskmii ypoBeHb: 00y4aromuiicsi JE€MOHCTPHPYET HEJOCTATOYHYIO OTBETCTBEHHOCTb M
3aMHTEPECOBAHHOCTh B 00pPa30BATENILHOM AEATEIBHOCTH, MOCEIAET 3aHATHUA OT Cydas K CIydalo,
MOKA3bIBACT YJOBJIETBOPUTENbHBI YpOBEHb 3HAHWN W KOMIICTCHIIMH, B ILEJIOM Ci1abo BiajeeT
MI0JIy4a€MBIMH B XOJI€ U3YUYEHHsI IPOrPaMMbl YMEHUSAMH U HaBBIKAMU.



@opmbl pe3ybTaTOB 0CBOEHHS MPOrpaMMbl BHEYPOUHOH /1esITeIbHOCTH:

1. OT™MeTKa YpOBHS JOCTHKEHHUI 00yUYalOIErocs B JINCTE MeJarornyecKoro HaOIoIeHUS;

2. 3anucH B KypHajie y4€Tra O pe3yJbTaTUBHOCTH Y4acTHsl OOYyYaIOIIUXCS B MEPONPUATHUAX
pa3HOro BHUJIAa M YPOBHS (IMUILJIOM, TpamMoTa, 0JaroAapHoCTh, IpYyroe);

3. 3anucu B )KypHaje y4éTta 00 y4aCTHH B BHIC3THBIX MEPOTIPUSATHSIX.



3. KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

BHEYPOYHOH JeSITEILHOCTH « JKCIePUMEHTAIbHASI XUMHUsD - 8 Kitace (34 yaca)
C YKa3aHHeM MCNO0JIb30BAHUA 000pyI0BaHus HU(PPOBOH JadopaTopuu
«Touka pocra»

Ne Tema 3aHsATHA Ilnanupyemble pe3yJibTaThl Kon- | Jara Uudopmanmonnas HcnonbzoBaHue
n/n Tpeamernbie YY]I JInunocrubie YY]I Meranpeamernble YY]I BO nopaepskia obopynoBaHus
4acoB Y4eOHnK «Touxka pocra»
Pyosumuc I''E. ,
Denvoman O.1.
XuMus:
8 KIL

Paspnen 1. OcHOBBI 3KCIIEPUMEHTANbHON XUMHUH (22 4)

1. | Beoonwuii uncmpykmaoic no Th Hate  monatue o | |.MoruBanus Haydenus K. YVY/. 1 §1 TexHuka
XuMus — HayKa SKCIIepUMeHTalbHas. npeaMere XUMHHU. | TIPEAMETY XUMHUS 1.Pa3perienne KoH(IUKTA 0e30macHOCTH B
TP Cdopmuporathb 2.Pa3BuBaTh 4yBCTBO 2.YupasieHue KaOMHETS XUMHH
Jemoncmpayuonnulii IKCnepumenm IepBOHAYAIEHBIC TOPAOCTH 32 MOBEJICHUEM ITapTHEpa neHTpa «Touka

Ne 1. MIpEACTABICHUS: POCCHICKYIO ILYVY . Pocray.
O3nakomienue ¢  1aOOpamopHslmM | a) O BEIIECTBE, a | XUMHYCCKYIO HAYKY 1.®opmupoBaHue 3HAKOMCTBO C
0bopyooseanuem; npuémsl 0Oe3onacHoii | Takke o TPocThiX U | 3.HpaBcTBeHHO- MO3HABATENLHOM 1IeTTH 000pyIOBaHUCM.
pabdompl ¢ HuUM. CJIO’KHBIX BEIIECTBAX; | ATHYECKOE OI[CHUBAaHUE e CHUMBOJBI
0) HayaTh XUMUYECKHUX
(dbopMHUpOBaTH YMEHHE JIIEMEHTOB
XapaKTepU30BaTh o  Xumudeckue
BEIECTBA, HCIONB3YS (bopMybr
JUIsL 3TOTO )50, e TepMuHsl
¢busnyeckne e AHanu3 U CHHTE3
CBOICTBA. P.YVA.
1.Ilemenonaranre u
TUTAHUPOBAHHE.

2. | Ilpakmuueckas paboma Ne 1 YMmenue Jatuuk Temmnepa-
«IlIpasuna mexnuxu 6e3onachocmu npu | TMOIB30BATHCS TypHI (TepMomnap-
pabome c nabopamopnvim HarpeBaTeIbHBIMU HBIif), CTIMPTOBKA
obopyoosanuem. Hzyuenue cmpoenus mpubopaMu
naamenu»

3. | MeTopl TO3HAHUS B XUMUHU. DKCIIEPH- Wcnonp3oBanue aiis 1.MotuBanus nayuenuss K. YY/. 1 §2 Jatuuk
MEHTaJIbHbIE OCHOBBI XUMHH MIO3HAHMS HpeIMETY XUMUS 1.Pa3pemienne KoH)IUKTA TEMIIEPaTyphI
JlaGopaTopHblii onbIT Nel. OKPY’KaloIIero Mupa 2.Pa3BuBaTh 4yBCTBO 2.YmpasneHue (TepMomapHsIii),
PaccMoTpeHHe BEHIECTB € PA3IHYHBIMHM | Pa3IMYHBIX METOIOB TOPJIOCTH 3a MOBEJICHUEM ITapTHEpa CIMPTOBKA

¢uzuyecknMu cBoiicTBaMu
(Menpb, :xene3o, UHMHK,
XJIOPUA HATPHUS

cepa, Boaa,

(Habmonenwue,
U3MEpPEHUE, OIIBIT,
IKCICPUMEHT,

pPOCCHICKYIO
XUMHYECKYIO HAYKy
3.HpascTBeHHO-

ILYY/].
1.®opmupoBaHue
MO3HABATENILHON IeTTN




TP

MOACINPOBAHUE U

9TUYCCKOC OLICHUBAHUC

e  AHaiM3 U CHHTE3

Jlabopamopnwtii onoim Ne 2 «/lo kaxoii | 1p.) P.YVI.
memnepamypst modicno nazpems eewje- | CHOPMAPOBATH 1.Ilememonaranme u
cmeo?» MepPBOHAYAHLHBIC TUTAHUPOBAHUE.
MIPEJCTABICHHUS: O
METOJ[aX HaOJIIOICHHE
1 DKCIIEPUMEHT
MeTonpl MO3HAHUS B XUMHH. Jlatuuk Temmepa-
3KCHepHMeHTaHLHLIe OCHOBBI XUMUHU TypBI IJIATUHO-
TP . BBbIl, TEPMOMETP,
ﬂaﬁODaTODH])Ifl onbIT Ne3. SeKTpHYecKas
H3yuyeHnue cBOWCTB BelleCcTB:
IUTUTKA
HarpeBaHHeE BOJbI, HATPEeBaHNeE OKCHAA
xpemuus (1V).
Jlabopamopnutii onvim Ne 4.
«H3mepenue memnepamypsl Kunenus
800bl C HOMOWLIO OAMYUUKA
memnepamypusl u mepmomempa,
MeTomp! MO3HAHUS B XUMUHL. JaTunk
DKCIIepUMEHTAIHLHBIC OCHOBBI XUMHUH TEMIIEPATYPHI
TP (TepMonapHbIit)
Jlabopamopnutit onvim Ne 5.
«Onpedenenue memnepamypol
NAGNEHUA U KPUCMATIUSAUUU
Memannay
IlepBoHauanbHblE XUMUUYECKUE TTOHATHUSA. IToznakomuTh yu-csi ¢ | 1.dopmupoBanue K.YYA. §3 PeakrtuBbl u
YucThle BemecTBa U CMECH ma00paTOPHBIM HHTEpeca K HOBOMY 1. [TmarnpoBanne XUMHUYECKOE
000pyIOBaHUEM, TIPEIMETY. MPaKTUIECKOHN pabOoTHI MO obopynoBaHUe
pUeMaMu peaMeTy
Jlabopamopnutii onvim_Ne 6. oOpalleHus C HUM. 2.YupaBieHue
Hccneoosanue Quzuueckux u | PaccMoTpeTh npaBuiia MOBE/ICHUEM TIapTHEPA.
XUMUYECKUX  CBOUCME  RPUPOOHBIX | TEXHUKU ILYVY.
seujecme (U36eCMHAKOB). 0€30I1aCHOCTH B 1.dopmupoBanue
KaOMHETEe XUMUH MMO3HABATEILHON IIEITH
e  Tepmunsl
e  AHanu3 U CUHTE3
P.YVY].
1.Ilenenonaranue u
IUTAHUPOBAHHE.
UYucrtele BemecTBa U cMecu. CriocoObl HUcnonb3oBanue miis dopMupoBaHue K.YVYI. §4 PeaxTuBbl 1
pa3zencHus cMecei: IeficCTBHe MarHuToM, | IO3HAHHS HHTEpeca K HOBOMY ®dopMHUpOBaHUE YMECHUS XHUMUYECKOe
OTCTauBaHue, UILTPOBAHUE, OKPYXKAIOIIeTo MHUpa peaMeTy paboTaTh B mapax, obopynoBaHue

BbIIIApUBAHUC, KPUCTAJUIN3AlIUs,
JUCTHIIIALHA.
TP

Pa3JINYHbIX METOJI0B
(Habmonenwue,
U3MEpPEHUE, OIIBIT,

OTBE€YATh HA BOITPOCHI
YUHUTEIA, YMECHUE
HCIIOJIB30BaTh




Jlabopamopnutit onvim Ne 7.
Pa3zodenenue cmecu jceie3HblX ONUNOK U
cepbl ¢ NOMOWbIO MAZHUMA.
Jlabopamopnwiii onvim_JNe8.
Ilpuzomoenenue u paszoenenue cmecu
Jicenesa u cepul, pazoenenue cmecu
Heghmu u 6006l (pacmumenvHozo macia

9KCIEPUMEHT,
MOJICIIMPOBaHHE U

Ap.)

XHUMHYCCKHAH S3BIK
ILYVY/.

DopMUPOBAHNE YMEHHUS
Ha0II0JaTh, A€IaTh
BBIBOJIBI TIPH MPOBEICHUU
OMBITOB, YMCHUS
paboTtaTh ¢ KHUTOI

u 600bl). P.YVI.
1.Ilememonaranme u
IUTAaHUPOBAHHUE.

8. | Ilpakmuueckas paooma Ne 2. HUcnons3oBanue dopMupoBaHue K.YYI. §5 PeaxTuBbl 1
Osnadenue HagvlKamu pazoeenus MIPAKTUYECKUX U HHTEpeca K HOBOMY ®DopMHUpOBaHUE  YMEHHUS XUMHYECKOE
00HOPOOHBIX U HEOOHOPOOHBIX CMecell: mabopaTOpHBIX paboT, | MpeaMery paboTaTh B mapax. obopynoBaHue
omcmaueanue, punomposanue, HECJIOXHBIX ILYVY .
evinapueanue, KpUCMaiiu3ayus, 9KCICPUMEHTOB IS ®dopMupoBaHUE  YMCHUS
oucmunnayua (nepecoHka). JI0Ka3aTeNnbCTBA Ha0M0aTh, JienaThb
TP BBIJIBUTaEMBbIX BBIBOJIBI IIPU TIPOBEICHUU

TIPEIIO0JIOKEHUH; OIIBITOB.

OIMHCAaHUC P.YVI.

Pe3yIBTATOB ITHX YMeHne xapaKkTepru3oBaTh

pabot CYITHOCTB TTOHATHH
YHUCTBIE  BellecTBa U
cMmecH u CIOCOOBI
paszeneHus cMecei

9. | ®dusnyeckue M XUMUIECKHE SBJICHUS. ITo3HakoMuUTBCS € 1.MotuBanus nayuenus K.YV §6 PeaktuBbl u
TP BAKHEHIIMMHU XHUM. MpeaIMeTy XUMHUS 1. Pa3pemenue XUMHUUYECKOE
Jlemoncmpayuonnslii IkKcnepumenm Ne | TOHATHSIMU: 2.Pa3BuBaTh 9yBCTBO KOH(ITUKTA o0opynoBaHue,

2. «Bovioenenue u noznowienue menna — | husnyeckue u TOPJIOCTH 3a 2.YupaBieHue Jatunk Temmnepa-
RPU3HAK XUMUYECKOIU peaKyui XMMHYECKHE SBICHUS, | POCCHHCKYIO MOBEJICHUEM ITapTHEpA. TYpPBI IJIATHHOBBIH
Jlabopamopnutit onvim_Ne9. XUMHUYECKast peakius; | XUMUYECKYIO HayKy ILYVYI.
Ilpumepul pusuueckux asnenuii: YMEHUE OTIIMYaTh 3.HpaBcTBEeHHO- 1.dopmupoBanue
ceubanue cmeKIAHHOI mpyoKu, XAMHUYECKHE PEAKIIUN | ITHICCKOE OICHUBAHUEC  IO3HABATEIHHOM LIETH
Kunsauenue 600bl, niasienue napaguna. | ot pusmyecKux o  Xumuueckue
Jla6opamopuwiii onvim_Nel0 SIBIICHUN (bopMynsI
Ipumepvl xumuueckux A6/1eHUIL: e  Tepmunsl
20peHue opesecunbsl, 3aumooelicmeue P.YV.
MpPamopa ¢ COAAHOU KUCIOMOIL. 1.Ilenenonaranue u
IUTAaHUPOBAHUE.

10. | AToMBI W MOJIEKyJIbl, HOHBI. BermiecTBa | YMeHue 1.MotuBarus vayueaus K. YY/I. §7, §8 Jatuuk Temmnepa-
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO | XapaKTephu30BaTh MpEeaMeTy XUMHUS. 1.Pa3pemenne koHpIHKTA TYpHI IUTATHHO-
ctpoenns. Kpucrammmdeckne pemerky. KpHUCTaJTHYECKUE 2.Pa3BuBaTh 9yBCTBO 2.YupasieHne BBIi, TaTYHUK TEM-
TP Jlemoncmpayuonnstit onsim Ne 3. pEILeTKH. TOpPAOCTH 32 MOBEJCHHUEM MapTHEPA. nepaTypsl TEpMO-

«Temnepamypa nnasnenus euiecme ¢
PA3HBIMU MUNAMU KPUCMATAUYECKUX
peuwtémoxy

pOCCHICKYIO.
XMMHUYECKYIO HAyKy
3.HpaBcTBeHHO-

ILYVYA.
1.®opmupoBaHue
[I03HABATEJILHOM LIETN.

MapHbIA




OTHYCCKOC OLICHUBAHUC.

CHUMBOJIBI XUMHYECKHX
3JIEMEHTOB.
Xumuaeckue HopMyITsl
TepMmuHslL.

P.YVYI.
1.CamocTosTenbHO
a/IeKBaTHO OLICHUBATh
MPaBHIBHOCTD
BBITIOJTHEHHS ACHCTBUS 1
BHOCHTBH HEOOXOIMMBbIC
KOPPEKTHBEI B
UCIIOJIHEHHE KaK 110 XOay
€ro peann3alny, TaK U B
KOHIIE

JIeHCTBUSL.

11. | IlpocTteie u CJIO’KHBIC BellecTBa. | YMEHHE 1.MotuBanus nayuenus K. YY/. §9,10 PeakTuBbl 1
XuMu4ecKkuil  21eMEHT. XUMUYECKHUH | XapaKTepU30BaTh MpeaMETY XUMHUS 1.ApryMeHTHpOBaTh XUMHYECKOE
3Hak. [IpocTele BemiecTBa: MeTaUIBI U | BaKHEUINUE 2.Pa3BuBaTh 4yBCTBO CBOIO MO3ULUIO U obopynoBaHue
HEMETaLIbL. XMUMHUYECKHE TOpPAOCTH 32 KOOPAMHUPOBATS €€ C

MOHATUS : XUMUYECKUN | POCCHHCKYIO HNO3ULHUSAMU NAPTHEPOB B

TP JJIEMEHT, XUMHYECKYIO HAYKY COTPYAHUYECTBE NPU
Jlabopamopnuiit onvim Nell, knaccudukanms 3.HpascTBeHHO- BbIpaboTKe 00111eT0
Bunakomemeo ¢ o6pa3uamu npocmbuix BCIICCTB (Ha IMPOCThIC 9TUYCCKOC OLICHUBAHHC peuicHus B COBMECTHOU
eeujecme: memannoe u Hememannog. | 1 CIOKHBIC ACATCIBHOCTH.
Onucanue ceoiicme. BEIIECTBA). LYV

1.YmeHue
JlaGopaTopublii onbiT Nel2. OpHCHTHPOBATBCA Ha
H3yuenne 06pa3ioB MeTALIOB H pasHoobpasue criocobos
HEeMeTAaJLJIOB (cepsbl, :KeJle3a, pelIeHNs 3a/1aq

2.YcTaHaBIMBAaThH
ajloMuHus, rpadgura, Meau u ap.).

HNPUYMHHO-CJIECTBEHHBIE

CBSI3U.

P.YVI.

1.Ilenenonaranue u

IUTAaHUPOBAHHUE.

12. | CnoxHble BEIIeCTBa UX COCTaB U YMeHue 1.MotuBanus nayuenus K. YY/. §11,12 PeakTuBbl 1
CBOMCTBA. XapaKTepU30BaTh MPEIMETy XHUMHUS 1. Pazpemenne XAMHYECKOe
TP BaXKHeHIINe 2.HpascTBeHHO- KOH(IIMKTa o0opynoBanue
Jlabopamopnuuwiii onvim N 13. XMMHYECKHE TIOHATHSL: | ITUYECKOE OLlEHUBaHUE. 2.YTpaBlieHUe [Mpubop s
3unaxkomcemeo ¢ oﬁpaguamu C/IOJHCHDBIX XUMHUYECKHUI QJICMCHT, MOBEACHUEM ITapTHEPA OIIBITOB C
6euiecme, MUHEPAI06 U 20PHBIX NOPOO. IIPOCTOE U CIIOXKHOE ILYVYI. 3JIEKTPUYECKUM
Onucanue ceoiicme. BEIIECTBO. 1.®opmupoBaHue TOKOM
Jemoncmpayuonnuiii sxcnepumenm No | YMEHIE TO3HABATENLHOH LM

XapaKTepU30BaTh CHMBOJIBI XMMUYECKUX

4. «Pasznodxcenue 600bl INEKMPULECKUM
MOoKOM»
JlabopaTopHblii onbiT Neld.

OCHOBHBIC 3aKOHBI
XHUMHHU. 3aKOH
IIOCTOAHCTBA COCTaBa

9JIEMEHTOB;
XUMHUYECKHE (POPMYJIbI;
TEePMHUHBL.




HUcnbpiTaHNe TBEPAOCTH BelIECTB € BEILIECTB. P.YV.
nomomsbio kouekunu «lkana 1.Ienenonaranue u
TBEPIAOCTHY. TUTAaHUPOBAHUE
13. | ®opmyisl CII0KHBIX BEILIECTB. | YMEHHUE 1.MotuBanus nayuenus K. YY]. §13, 8§14 PeaktuBsl u
KauyecTBeHHBII U KOJNMYECTBEHHBI | XapaKTepu3oBaTh IpeaMeTy XUMUS 1.Pa3pemienne KoH(IUKTA XMMHYECKoe
COCTaB BEIECTBA. MOHSATHS 00 2.HpascTBeHHO- 2.YmupaBieHue obopynoBanue,
TP OTHOCHTEIIBHOU JTUYECKOE OLICHUBAHUE.  IOBEICHHEM IIapTHEpa 3JIEKTPOHHBIE BECHI
Jemoncmpayuonnwtii 3xkcnepumenm Ne | aTOMHOH ILYVY .
5. «Paznoscenue 0CHOGHO20 MOJIEKYJIIPHON 1.®opmupoBanne
xapbonama meou (11) (manaxuma)» Maccax. YMeHue MO3HABATEILHOM LIeNTN
paccuuTHIBaTh e CHUMBOJBI
OTHOCUTEJIBHYIO XUMUYECKHUX
MOJIEKYIISIPHYIO AIIEMEHTOB
Maccy. o  Xumuueckue
(bopmynb
P.YVY/.
1.Ilenenonaranue u
IUTAHUPOBaHHE
14. | ®opmyinsl CIIO’KHBIX BEIIECTB. | YMEHHE BBIYUCIATE: 1.MotuBanus Haydenus K.YY/L §15, 8§16
KagecTBeHHBIET W KONHYECTBEHHBIH | MacCOBYIO IOIIO MIPEIMETy XIMUS 1.Pa3pemenne koHIUKTA
COCTAaB BEILECTBA. XUMHUYECKOTO 2.HpaBcTBeHHO- 2.YupaBneHue
JJIeMeHTa IO STHYECKOE OLICHMBAHUE  IOBEJCHHEM ITapTHEpa
(dbopmyre coeMHEHUS ILYVYI.
Ormpenenenue 1.®opmupoBanue
a/IeKBaTHBIX CIIOCOO0B [IO3HABATEJILHOM LIeJIU
petreHus yaeOHo e  CumBobl
3a[ja4ud Ha OCHOBE XUMHYECKIX
3aJJaHHBIX JIIEMEHTOB
alIropuTMOB e  XuMHUECKHE
(bopMynsI
e TepMuHsl
P.YVI.
1.Ilemenonaranre u
IUTAHUPOBAHHE
15. | ®opmynsr cnoxubIX BemiecTB. HasBanms | Ymenne ompexensats | |.Mortuanmsa Hayuenus K.YV, §15, 8§16, §17 PeaxTuBbl 1

CJIOKHBIX BelIeCcTB. PeakTHBBI. DTHKETKH.
TP

BaJICHTHOCTH H
3HAa4YCHNE
BaJIECHTHOCTH
HEKOTOPBIX
XUMHUYECKHX
JJIEMEHTOB;
Ha3bIBaTh OWHApPHBIE
COEIMHEHUSI.

NIPEAMETY XUMHUS
2.Pa3BuBaTh 9yBCTBO
TOPJOCTH 32
poccuiickyro
XMMHUYECKYIO HAyKy
3.HpaBcTBeHHO-
3TUYECKOE OL[CHUBAHUE

1.Pa3zpemenne koHpIUKTA
2.YupasneHue
MOBEJICHHUEM ITapTHEPA.
IL.YVYA.

YMeH#ue ornpeensith
aJIeKBaTHBIC CITOCOOBI
penieHus yaeOHOo! 3a1aun
Ha OCHOBE 3aJIaHHBIX
AITOPUTMOB.

P.YV.

XUMHUYECCKOC
obopynoBaHue




1.Ilenenonaranue u

IUIAHUPOBAHUE

16. | I'pynmel XpaHEeHUS PEaKTUBOB. YCIOBHS | YMEHHE COCTABISATH ‘YMeHue BeIcTpauBaTh K.YV PeaxTuBsl 1
XpaHEeHHUs U UCIOJIb30BAHUS. (dopMynbl OMHApHBIX | COOCTBEHHOE IIEJIOCTHOE Y MEHHUE CaMOCTOSTEIILHO XMMHUYECKOe
TP COEIUHEHUH 1o MHUPOBO33pEHUE: OpraHU30BBIBATH Y4eOHOE obopynoBaHue

U3BECTHOM 0CO3HaBaTh B3auMo/ieiicTBHE B

BaJICHTHOCTH MOTPeOHOCT U TpyIme.

3JIEMCHTOB. TOTOBHOCTB K ILYV.

camM000pa30BaHHIO. YMmenne

npeoOpa3oBLIBATh
nHdopManuo U3 0IHOTO
BHJA B IPYTOM.
P.YVYI.
YMeHHe cocTaBisATh IIaH
penieHust mpoOJIeMBbI.

17. | 3akoH coXpaHEHU MacChl BEIIECTB. VeHHe Pa3BuBath uyBCTBO K.YYI. §19 Becsbl anexkTpoH-
TP TOpPAOCTH 32 YMeHHe caMoCTOATENbHO HBIE

N XapaKTepU30BaTh o
Jemoncmpayuonnulii Ikcnepumenm Ne OCHOBHBIC 3AKOHDI pOCCHICKYIO OpraHH3OBbIBATH yueOHOe
6. «3axon coxpanenus maccot eeuwiecmey N XAMHUYCCKYIO HAyKy B3aNUMOJICUCTBUC B
rpyIme.
coxpaHeI.ms[ Macchl LYY
BCILICCTB, YMenne
MOHMMATh €TO
mpeoOpa3oBLIBATh
CYILITHOCTb U 3HaUCHHE
nHdopManuo U3 OIHOTO
BHJIa B IPYTOM.
P.YV].
YMeHue COCTaBIATh IJIaH
peueHust mpooiIeMsl.

18. | Xumuueckue mpeBpamnieHus. XuMHUSCKUE | YMeHHe Ywmenue chopmupoBate  K.YY/I. §20 PeakTuBbl u
peaxImu. XapaKTepU30BaTh y ydammuxcs yueOHo- 1. Ymenue XMMHYECKoe
TP OCHOBHBIE II0JIOKEHUS | 03HABATEIbHBIN (hopMynHpOBATH obopynoBaHue
JlaGopaTopHblii onbiT Nel5. aTOMHO- HMHTEPEC K HOBOMY cOoOCTBEHHOE MHEHHUE H
IIpu3Haku nNpoTeKkaHWss XMMHYECKHX | MOJEKYIAPHOIO yueOHOMY MaTepHaly U IO3HIHIO;

peakuuii: HarpeBaHue MeJIHOM
NMPOBOJIOKH; B3aUMO/ECTBHE PaCTBO-
POB €IKOro HaTpa W XJIOpHMIa Meau;
B3aUMO/IeliCTBHE PACTBOPOB YKCYCHOI
KHMCJIOTHI M THAPOKApPOOHATA HATPUSI.

yucHus, IOHUMATb
€TI0 3HAaYCHUC

crioco0am perreHus
HOBOH YaCTHOM 3a7auu

2.YMeHue yuYuThIBaTh
pa3Hble MHEHUS U
WHTEPECH U
000CHOBBIBATH
COOCTBEHHYO MO3UIIHIO.
ILYVY/.

1. YMeHHe ncnoab30BaTh
3HAKOBO-CUMBOJINYECKIE
CpencTBa, B TOM YHCIIE
MOJIENIA K CXEMBI ISt
pelieHus 3a1ay;

P.YVI.

1.Ymenue
CaMOCTOSITEILHO




aJIeKBaTHO OLIEHUBATH
MIPaBMIBHOCTH
BBINIOJIHEHUS TEUCTBHS U
BHOCHUTH HEOOXOJUMEIE
KOPPEKTUBHI B
WCIIOJTHEHUE KaK MO X0y
€ro peaym3allid, TaK U B
KOHIIE JEUCTBHUS.

19.

XUMUYECKUE YPAaBHEHMUSL.

BrInonHeHne TpeHUPOBOYHBIX
yIpakHEHUH M0 COCTAaBJICHUIO YPaBHEHUH
XMMUYECKHUX peaKIui

YMEHHUE COCTaBIATh
YPaBHEHUS XUM.
peaxkuui.

1. YMmenne
OPHEHTHPOBATHCS Ha
MOHUMaHHE TPUYHH
ycriexa B yueOHOH
JeSTEeIbHOCTH

K.YV .

1. YMenue:

* CTPOUTD MOHSATHBIC IS
mapTHepa BHICKA3bIBAHUS,
YYUTHIBAIOIINE, 9TO
mapTHEp 3HACT U BUIUT, a
YTO HET;

* 33/1aBaTh BOIPOCHI;

* KOHTPOJIUPOBATH
JIECTBUS TIapTHEPA.
ILYVY/.

YwMmenue:

* OCYILIECTBIIATh AHAJIH3
00BEKTOB C BBIJICIICHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIICCTBIIATH CHHTE3
KaK COCTaBJIEHHE LIEJI0TO
W3 YacTeH.

P.YVI.

YMeHus:
1.0cymiecTBasATh
HWTOTOBEIN M ITOIIArOBEIN
KOHTPOJIb 10 Pe3yIbTaTy;
2. AnexBaTHO
BOCIIPHHUMATH OIICHKY
YUUTEIIS;

3. Pasznnyathb cioco0 u
pe3yIbTAT ACHCTBUS

§20

20.

Turbpl XUMHUYECKHUX peaKIMii

P
Jabopamopnutii onvim_Ne16.
Tunwt XUMuuecKkux peaxuyuii:

paznoxcenue uopoxcuda meou (11);
e3aumodeiicmaue icenesqa ¢ pacmeopom
xnopuoa meou (1), e3aumoodeiicmeue
okcuoa meou (11) ¢ pacmeopom conanoii
Kuciomel.

yYMEHUE  OINpenensTh
peareHThl ¥ MPOAYKTHI
peaxImm;

paccTaBIATh
KOX(QHUINECHTHI B
YPaBHEHHUSAX PEAKLMI
Ha OCHOBE 3aKOHa
COXPaHEHHS MacChl
BEILECTB

1. Ymenune
OpUEHTUPOBAThCA Ha
IMOHUMAaHUE IPUYINH
ycrexa B yueOHOH
JIESITETTFHOCTH

K.YY .

YMeHHe caMOCTOSTENIHHO
OpPTraHU30BBIBATH YIeOHOE
B3aUMO/ICIICTBUE B
rpymre.

LYY

YMenue
npeoOpa3oBEIBATh
MHPOPMALIMIO W3 OJHOTO

§21

PeakTuBEI B
XUMHYECKOE
obopynoBaHue




BHJIa B IPyTOM.

P.YVI.

YMeHHe coCTaBIIATh IUIaH
pelieHus MPOOIEMBI.

21. | MloxroroBka k [MA, BITP 1.3akperuieHue 1. YMmeHue K.YV §1-21

3HAHWUN U PACYETHBIX | OPUEHTUPOBATHCS Ha YMeHue caMoCTOsITeIbHO

HAaBBIKOB y4-Csl. MTOHUMaHHEe IPUIHH OpTraHU30BBIBATH YICOHOE

2.YMeH#ne pemarsb ycrexa B yaeOHOM B3anMoIeiicTBHE B

TUTIOBEIEC TIPUMEPEI JIESTeTTHHOCTH rpyre

KOHTPOJIBHO- ILYY .

HU3MEPUTENBHBIX Ymenue:

MaTepHaoB * OCYILECTBJISATh AHAJIN3
00BEKTOB C BEIICIICHUEM
CYIIECTBEHHBIX U
HECYIIEeCTBECHHBIX
MIPU3HAKOB;
* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHHUE LIEJIOT0
U3 YacTe.
P.YVI.
YMeHus:
1.0OcyuiecTBasATh
WTOTOBBIN U MOIIArOBbIN
KOHTPOJIb 110 pe3yJbTary;
2. AnexBaTHO
BOCTIPHHAMATbH OIICHKY
YAUTEIS;
3. Paznuuats ciocob u
pe3yJbpTaT AeHCTBUS

Pa3gen 2. IIpakTHKYM IO H3y4YeHHUIO ra30B: KUCJI0poAa U Boaopoaa (7 1)

22. | Kucnopon. Peakium, ucmoip3yembie s | YMeEHHE Ywmenue cpopmupoBath K.YV §22 PeaxTuBbl 1
MOJYYCHUST KUCIIOPOIa B TaO0paTOpHH XapaKTepU30BaTh y ydammxcs yaeOHo- 1. Ymenue XAMHIYECKOe
TP KHCJIOPOJ KaK MTO3HABATEIBHBIN (hopMynHrpoBaTh o0opynoBaHue
Jemoncmpayuonnviii Ikcnepumenm Ne | XUMUYECKUH DJIEMEHT | MHTEPEC K HOBOMY COOCTBEHHOE MHEHHE U
7. «llonyuenue u coﬁupauue Kucnaopooa | 1 IPOCTOE BEUIECTBO; lee6HOMy Matepuainy u MO3UIIHUIO;

6 nabopamopuu

U 3ano0JiHeéHue um cazomempa))

pacrio3HaBarh
OTIBITHBIM MTyTEM
KHCIIOPOJ
Cobutoenrie HOpM
IIOBECACHUS B

OKpy KarouieH cpene,
TIPaBHUIT 3JI0POBOTO
o0Opasa KU3HU

crioco0am pereHus
HOBOM YaCTHOM 3a7a4yu

2.YMeHHe yIuThIBaTh
pa3Hble MHEHHS U
HUHTEPECHI U
000CHOBBIBATh
COOCTBEHHYIO TMTO3HIIHIO.
LYV

1. YMeHue ucrnonp30BaTh
3HAKOBO-CHMBOJIHUYECKHE
CpEJ/ICTBa, B TOM YHCIIE
MOJIETH ¥ CXEMBI JUIst
pelieHus 3a1ad;

P.YV].




1.YMenue
CaMOCTOSITENBHO
aJleKBaTHO OLICHUBATh
MPaBUIBHOCTh
BBINOJIHEHUS IEUCTBUS U
BHOCHUTH HEOOXOJUMEIE
KOPPEKTHBBI B
UCIIOJTHEHHUE KaK 110 XO4y
€ro peain3allyu, Tak U B
KOHIIE

23. | XuMHYecKre CBOMCTBA KUCIOPO/a. YMeHue o0bsCHUTD Pa3BuBaTh 4yBCTBO K.YYA. §23, 24 PeaxTuBbl 1
Oxkcupl. CYIIHOCTh TOPAOCTH 32 YMeHue caMoCTOsITeIbHO XMMHYECKoe
TP KpyroBopoTa POCCHHCKYIO OpTraHU30BBIBATH YICOHOE obopynoBaHue
Jlabopamopmnutii onvim Nel7. KHCJIOpOJA B XUMHUYECKYIO HAyKy B3alMOJEICTBHE B
«I'openue cepuvt u gpocghopa na 6030yxe | IpUpOIE, ®opmupoBanue rpymnme.
ue Kucﬂopo@e» TIPUMCHCHHUEC HHTCpECAa K IPCAMETY ILYVYA.

Jlabopamopnuwtii onsim Nel8. Kucsopona; YMeHue
«I'openue scenesa, meou, maznus na YMETb COCTABIIATL npeoOpasoBbIBATE
6030yxe U 6 Kuciopode» YpaBHEHHS 5 nHdopmManuo U3 OJIHOTO
XMMHYECKHUX PEAKIHH, BUZA B JpYTOHi.
Jabopamopnuiii onvim NI9. XapaKTepU3yIoIHIX ®dopMupoBaHHE  yYMEHHUS
Paccmompenue 06pazoe oKkciudos XMMHYECKHE CBOWCTBA Ha0M0aTh, JenaTh
(venepooa (1), 60dopoda, docdopa, KHCIIOPOA BBIBOJIBI IIPU MPOBEICHUU
Hcnonb3oBanue OIIBITOB.
Melu, Kanvyus, jeeie3d, KpemMHus).
MIPAaKTHYECKUX U
mabopaTOPHEIX padoT, P.YV.
HECJIOXKHBIX YMeHue cocTaBisATh IIaH
9KCIEPUMEHTOB IS pemeHus mpobaeMbl
JI0Ka3aTeNnbCTBA YMeHHe  pacmo3HaBaTh
BBIJJBUTaEMBIX OTIBITHBIM nyTeM
TIPEATIONI0KEHHH; KHCJIOPOT, OITUCHIBATH
oTMCaHue XUMHUYECKHE peaKum,
PE3YNIBTaTOB ITUX HaOmozaemMble B XoOJie
pabot 9KCIEPUMEHTA.

24. | Bo3ayx u ero cocTas. YMmenue ‘YMeHue oleHnBaTh K.YYA. §27 [Tpubop s
P XapaKTepU30BaTh CBOIO JICSTEIHHOCTD U 1. Ymenue: OTIpe/ieIeHUs
Jlemoncmpayuonnotii sxcnepumenm Ne | COCTaB BO31yXa MOCTYIKH APYTHX * CTPOUTH HOHSATHBIE JUIS cocTaBa BO3Jyxa
8. «Onpeoenenue cocmasa 6030yxa» IIpusenenue JIFOJICH C TOYKH 3pEHUs]  TapTHEpa BHICKA3bIBAHMS,

IIPUMEpPOB, 1o00p COXpaHEHHUs YUUTBIBAIOIINE, UTO
apryMEHTOB, OKpY’KaIOIIeH Cpepl MapTHep 3HAeT ¥ BUIUT, a
(dopmynHupoBaHUe 9TO HET;

BBIBOJIOB. * 3a/1aBaTh BOIIPOCHI,

* KOHTPOJIUPOBATh
JIEHCTBUS TIapTHEPA.
ILYV.
VYMeHnue:




* OCYIIECTBIIATH aHAIH3
00BEKTOB C BBIJAEICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYILIECTBIISITh CUHTE3
KaK COCTaBJIEHHE IIEJI0TO
W3 YacTeH.

P.YVI.

VYMenus:
1.0cymiecTBasTh
HWTOTOBBLINA U MOIIArOBBIN
KOHTPOJIb 110 Pe3yibTaTy;
2. AnexBaTHO
BOCTIPHHAMATbH OIICHKY
YUHUTETIS;

3. Pasznuuath criocob u
pe3yJbpTaT AeHCTBUSA

25. | Bogopoxn. [Tomydenue Bogopona. Mepsl YMmenue Ywmenne cpopmupoBats K.YV §28 PeaxTuBsl 1
6e30macHOCTH IpH paboTe ¢ BOJOPOAOM. | XapaKTepH30BaTh YCTOWYMBBIN y4eOHO- YMeHne caMOCTOSTENIBHO XMMHYECKOE
IIpoBepka Ha uucroty. ['pemyunii ras. BOJOPOJ KaK MO3HABATENbHBIN OpTaHHU30BBIBATH yIeOHOE obopynoBaHue
TP XUMHUUYECKUM IEMEHT | MHTEPEC K HOBBIM B3alMO/JICICTBUE B
Jemoncmpayuonnvlii 3xkcnepumenm NMNe | ¥ IPOCTOE BELIECTBO, | OOIIUM croco6am rpyImIe.

9. «llonyuenue u copupanue 6000poda ¢ | PacrosHaBaTh pemenus 3a1a4 LYY,

naoopamopuu. Oneim Kagenouwiay OIIBITHBIM ITyTEM Ywmenue

BOJIOPOJ peoOpa3oBHIBATH

nHopManMIo U3 OIHOTO
BHJIa B IPYTOM.
P.YYI.
‘YMeHue cocTaBisaTh IIaH
penieHust mpoOJIeMBbl.

26. | Xummdaeckue CBOMCTBa BOAOPOJA. | YMEHHUE COCTaBJIATb Pa3Butne BHyTpeHHEH K.YYI. §29 PeaxTuBbl 1
IIpumenenue. YpaBHEHMsI PEAKIIMH, MO3ULMU IIKOJIbHUKA HA 1. YMeHue: XHMHYECKOE
Jlemoncmpayuonnotii 3xkcnepumenm Ne | XapaKTepH3yIOIIUX YpOBHE * CTPOHUTDH NOHATHBIE JUIS o0opynoBaHue
10. «llonyuenue 6o00opoda peaxuyueii | XAMUYECKUE CBOMCTBA | TIOJNOKUTEIHLHOTO napTHepa BbICKa3bIBaHUS,

AIOMUHUA CO CMECHIO cyﬂb¢ama Mmeou | BOOOpPOJa, Ha3bIBaTh OTHOIICHMUS K IIKOJIC, YUYUTBIBAOIIUEC, YTO

u Xn0puda nampusa» MIPOAYKTHI PeaKIINU MOHUMAaHHUS MapTHep 3HAeT ¥ BUIUT, a
TP Hcnons3oBanue HEOOXOJMMOCTH YUE€HHUsST  YTO HET;
Jlemoncmpayuonnuiii skcnepumenm Ne | TPAKTHICCKHX U ®dopmHpOoBaHUE * 33/1aBaTh BOIIPOCHI;

11. 3anumamenvuvie onvimel ¢
6000p00OM: lemarowian danka,
83pvlearomuecs ny3sipu, lemarouiue
MBbLIbHbBIE WIAPUKU.

71ab0paTOpHBIX PadoT,
HECJIOKHBIX
9KCIIEPUMEHTOB JIJIsI
JIOKa3aTeNnbCTBA
BBIJJBUTaEMBIX
MIPEATNOJIOKEHHI;
oIncaHue
pe3yJbTaTOB ITUX

UHTEpeca K IpeAMETY

* KOHTPOJIUPOBAaTh
JIEHCTBUS IIApTHEPA.
ILYVYA.

YMeHue:

* OCYLUECTBJIATH aHAJIN3
00BEKTOB C BBIJICTICHUEM
CYILLIECTBEHHBIX U
HECYHICCTBCHHBIX




pabot

MIPU3HAKOB;

* OCYIIECTBIISITh CUHTE3
KaK COCTaBJIEHHE LIEJI0TO
W3 YacTeH.

P.YVI.

VYMenus:
1.0cymiecTBIATH
HWTOTOBBLIN M TTOIIArOBEIN
KOHTPOJIb 110 Pe3yiIbTaTy;
2. AekBaTHO
BOCIIPUHUMATH OLICHKY
YUUTENS;

3. Pasnnuath ciocob u
pe3yIbTAT ACHCTBUS

Paznen 3. IIpakTHKYM 10 M3Y4€HHIO CBOICTB BOJbI H PAcTBOPOB (9 1)

27. | Boga. Metonsl ompenpenenust cocraBa | Cobmomenne  Hopm | 1.Pa3Burme K.YY/]. §31, Bomp. 1, 4, JlaT4uk snexTpo-
BOJBI - aHAJIN3 U CUHTE3. MTOBEICHUS B | BHYTpPEHHEH Mo3uIuu CoBepIIeHCTBOBATh 5, ctp.106 IIPOBOJHOCTH,
TP OKpyXarouiel cpeze, | MIKOJIbHUKA Ha YPOBHE YMEHUE I0IOBapUBaTHCS udpoBoi
Jlabopamopnuiii onvim Ne 20. TIPaBHII 3I0POBOTO | IOJIOKHUTEIHLHOTO U TIPUXOJUTH K 00meMy MHKPOCKOII
«Onpedenenue 6000NP0OGOOHOIL u | obOpasa KHu3HH OTHOLICHHS K LIKOJIE, PELICHUIO B COBMECTHOM
OUCIMUNLIUPOBARHOU 800b1» MOHMMAaHHSA JIESTEIIHOCTH

HEO00XOIUMOCTH ILYVY/.

yUeHHs1, BRIpakeHHOTO B~ DopMupoBaTh yMeHHe

npeoOyalaHuy yueOHO-  MPOBOAMTH CPaBHEHUE U

MO3HABATEJILHBIX KJIacCU(UKAIHIO TI0

MOTHBOB 1 3aJ]aHHBIM KPUTEPHUSIM

MpeANoYTEHU U P.YVI.

COLIMAJIBHOTO CTI0co0a YMeHue yIuThIBaTh

OIIEHKH 3HAHMUH BBIJICJICHHBIC YUUTEIIEM
OPUEHTUPSI ICHCTBUS B
HOBOM Y4eOHOM
Mmarepuare B
COTPYTHHYECTBE C
yauTeIeM

28. | dusnueckue U XUMUYECKHE CBONCTBA Ymenue YyebHo- K.YYA. §32, TecThl, cTp. | PeakTuBbl u
BOJIBL. XapakTepu30BaTh MTO3HABATENIEHBIN YwMmenwue: 109 XAMHYECKOe
TP CBOICTBa BOJIbI MHTEPEC K HOBOMY * CTPOMUTDH NOHATHBIE JUIS o0opynoBanue
Jlabopamopnuiii onvim_Ne21. (XuMuueckue yueOHOMY MaTepualy ¥ TNapTHepa BHICKa3bIBaHMS,

OKpacka uHOuUKamopoe8 6 HelmpaibHou
cpeoe

Jladopamopnuiit onvim_No22.
Cpagnenue npo6 600bi: 6000nP0OBOOHOIL,
U3 20p0OCK020 OMKPHINO20 6000EeMa.

CBOMCTBa OCHOBHBIX
KJIaCCOB
HEOPTaHUYECKUX
BEIIECTB),
B3aUMO/IEHCTBUE
BOJIbI C OCHOBHBIMU U
KHUCJIOTHBIMU
OKCHJIaMH,

croco0am peneHus
HOBOM YaCTHOM 3a/7a4u;

YUYUTBIBAIOLIUE, YTO
MapTHEP 3HACT ¥ BUIUT, a
4TO HET;

* 33]1aBaTh BOIIPOCHI;

* KOHTPOJIUPOBATh
JIEHCTBUS IapTHEpa
ILYV.

YMeHnue:




COCTaBJISTh
YpaBHEHHS
XAMHYECKUX
peakuu,
XapaKTEePHBIX IS
BOJBI

* OCYIIECTBIIATH aHAIH3
00BEKTOB C BBIJAEICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYILIECTBIISITh CUHTE3
KaK COCTaBJIEHHE LIEJI0TO
W3 JacTeH

P.YVI.

VYMenus:
1.0cymiecTBasTh
HWTOTOBBLINA U MOIIArOBBIN
KOHTPOJIb 110 Pe3yibTaTy;
2. AnexBaTHO
BOCTIPHHAMATbH OIICHKY
YUHUTETIS;

3. Pasznuuath criocob u
pe3yJbpTaT AeHCTBUSA

29.

Bopa — pactBoputenb. PacTBopbl.

P

Jlabopamopnutii onvim Ne 23.
«H3yuenue 3asucumocmu
pacmeopumocmu eeujecmea om
memnepamypoiy»

YMeHune naBaTh
oTIpe/ieIeHne
TIOHATHUS PACTBOPEI,
BH/JIBI PACTBOPOB,
CBOIICTBa BOJIBI KaK
pacTBOpUTENS;

PazBuTne crioco6HOCTH
K CaMOOIICHKE Ha
OCHOBE KpUTEpHs
YCIIEIIHOCTH y4eOHOH
JIeSITeTIbHOCTH

K.YV .

1. YMmennue:

* CTPOUTD MOHSATHBIC IS
napTHepa BHICKA3bIBAHMUS,
YUHUTBHIBAIOIIHNE, YTO
MapTHEp 3HAeT U BUJUT, a
YTO HET;

* 3a[1aBaTh BOIPOCHI,

* KOHTPOJUPOBATH
JIeUCTBUS TIapTHEpA.
ILYVY/.

VYmMmenue:

* OCYILIECTBIISATH aHAJIH3
00BEKTOB C BBIJEIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBIISITh CUHTE3
KaK COCTaBJIEHHE 1I€JIOTO
W3 YacTeH.

P.YVI.

YMeHus:
1.0OcymiecTBasATH
HMTOTOBBIA U MOIIATOBBIM
KOHTPOJIb 110 Pe3yibTary;
2. AnekBaTHO
BOCIIPUHHMATh OLIEHKY
YUHTETIS;

3. Pasnnuath ciocod u

§33, Bomp. 5 +
TecThl, cTp. 113

JlaTamk
TEeMIIepaTyphI
TUTATHHOBBIA




pe3yabTaT AeHCTBUA

30. | HaceleHnsie u HeHachlmeHHble | [IpencraBnenue o 1.PasButne K.YYA. §34, Bomp. 4, 5, Hudposoit
PacTBOPHI. CYIIHOCTH Ipoliecca BHYTpEHHEH MO3UIIH YMeHue caMoCTOsITeIbHO ctp. 116 MHUKPOCKOTI
TP TIOJTy4eHHS HIKOJbHUKA Ha YpPOBHE OpraHU30BBIBATH Y4eOHOE
Jlabopamopnutii onvim Ne KpPHUCTAJIIOB U3 MOJIOKHUTEIBHOTO B3auMo/ieiicTBHE B
24.«Habnwoenue 3a pocmom pacTBOPOB coJeH OTHOIIIEHUS K IIKOJIE, TpyIme.

KpuCcmanioe» IMoxasats HOHHMAaHHSI ILYY .
3aBUCHMOCTD HEOOXO0ANMOCTH Ymenue
PacTBOPUMOCTH OT YUEHHSI, BHIPAKEHHOTO B NTPeo0pa3oBHIBATH
TeMIepaTypsl npeobnasaHuy yueOHO-  MHQOpPMALUIO U3 OIHOTO
MO3HABATEJILHBIX BUJIA B JIPYTO¥i.
MOTHBOB K P.YV.
MPEeANOYTCHHN ‘YMeHHue COCTaBIATh MIaH
COLIMAIBHOTO CcrIocoba penIeHust mpoOIeMBI.
OLICHKHU 3HAHUM;
2.®opMupOoBaHUe
BBIPAYKEHHOU
yCTOIUNBOI yueOHO-
MO3HABaTEJILHOM
MOTHBAIINH YICHUSL.

31. | JTabopamopmnutii onsim No 25. | Chopmuposars ®opmMHpOBaHUE K.YYA. §34 nosTop., Jatuuk

«Ilepecvruennslii pacmeopy MOHATHSA BBIPAKEHHOMN CoBeplIeHCTBOBATh 3agaun 7, 8,9 + | Temmeparypsl
«pa30aBIeHHBINA yCTOIunBOH yueOHo- YMEHHUE IOTOBapUBATHCS TecThl, cTp. 117 IIJIATUHOBBIN
pacTBop», MI03HABATEJILHON U MIPUXOJUTH K 00IIeMy
«HACBIICHHBIN MOTHBAITH YIECHUS. PELICHUIO B COBMECTHOM
pacTBop», JIeSITeIIbHOCTH
«T1epECHIICHHBIN ILYV.
pacTBop» DopMHPOBATH YMEHHE

MIPOBOIUTH CPaBHEHHE U
KJIacCU(UKAIHIO TI0
3aJ]aHHBIM KPUTEPHUSIM
P.YV].

YMeHue yuuThIBaTh
BBIJICJICHHBIC YUUTEIIEM
OpPUEHTUPSHI ICHCTBUSL B
HOBOM y4eOHOM
Mmarepuare B
COTPYAHUYECTBE C
YUUTEIEM

32. | IlpakTuyeckas padora Ne 3 Hcnonp30Banue ®dopMupOBaHUEe K.YV §35, PeakTuBsl 1
«Omnpeaenenne KOHIEHTPALUU MIPAKTHIECKHUX H HHTEpeca K IpeMeTy ®opMupOBaHUE  YMEHHUSA HHCTPYKTAX I10 XAMHYECKOe
BelleCTB KOJIOPUMETPUYECKUM 10 n1a60paTopHBIX padoT, paboTaTh B mapax. Th obopynoBaHue,
KaJIuOpPOBOYHOMY rpaduky» HECJI0XKHBIX ILYVYA. JlaTYUK OITHYE-
TP 3KCIIEPUMEHTOB JJIS ®opMHpPOBaHUE  YMEHHUS CKOI1 IIIOTHOCTH

JI0Ka3aTeNbCTBA Ha0I0aTh, JieTIaTh
BBIJIBUTAEMbIX BBIBOJIBI NIPH TIPOBEICHUN

MIPEIO0JIOKEHUH;

OIIBITOB.




OIMcaHue
PEe3yJIbTaTOB STHX
pabot

P.YVI.

YMenne OITMCHIBATH
Ha0JIroJaeMbIe
MpeBpalieHust B XOJe
IKCIIEPUMEHTA.

33.

Kpucramnoruaparsr.

Jlabopamopnutii onvim Ne 26.
«Onpedenenue memnepamypul
Pasnoscenus KpUCmaniozuopamay

Ymenue MPUMCHATH
TIOJTYYCHHBIC 3HAHUS
JJIA pEeHICHUS 3a1a4

1. Ymenue
OPHCHTHPOBAThCS Ha
NOHUMAaHHe IPUYNH
ycrexa B yaeOHOM
JIeSITeIIbHOCTH

K.YY/].

YMeHne caMoCTOSATSIEHO
OpTraHHU30BBIBATH YICOHOE
B3aUMOJIEUCTBUE B
rpyrme

ILYVY/.

YMmenue:

* OCYILIECTBIIATH AHAJIH3
00BEKTOB C BBIJIEICHUEM
CYIIECTBEHHBIX U
HecyH_[eCTBeHHLIX
MPU3HAKOB;

* OCYILECTBIISITh CUHTE3
KaK COCTaBJIEHHE IIEJI0TO
W3 YacTeH.

P.YVI.

VYMenus:
1.0OcyuiecTBasATh
HMTOTOBBLIA U MOIIArOBBIN
KOHTPOJIb 110 Pe3yIIbTaTy;
2. AnekBaTHO
BOCTIPHHAMATbH OIICHKY
YUYUTEIS;

3. Pasnnuath ciocod u
pe3yJbpTaT AeHCTBUS

§22-35, 3agauu:
6 ctp.117, 4 c1p.
113, 2, ctp.106

JlaTuuk Temmnepa-
TYpBbI IJIATUHOBBIN

34.

IToxaroroska k T'MA, BITP

1.3akperienue
3HAHMUH U PACUETHBIX
HaBBIKOB y4-Csl.
2.YMeHue pelarthb
THUIIOBBIE ITPUMEPBI
KOHTPOJIHHO-
HN3MEPHUTEINBHBIX
MaTepHaJioB

1. Ymenune
OPHEHTHPOBAThCS Ha
NOHUMAaHHe PUYNH
ycriexa B yaeOHOM
JIeSITeIbHOCTH

K.YY/.

YMeHne caMOoCTOATENBHO
OpTaHU30BHIBATH YICOHOE
B3aMMOJIENCTBHUE B
rpymnme

ILYVY/.

YmMmenue:

* OCYLIECTBIIATH aHAIH3
00BEKTOB C BBIIEIECHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBIISITh CUHTE3
KaK COCTaBJIEHHE 11€JIOTO
W3 YacTeH.

P.YVI.

YMeHus:




1.0cymiecTBisATH
HWTOTOBBIN M TTOIIArOBBIN
KOHTPOJIb 110 Pe3yiIbTaTy;
2. AexBaTHO
BOCIIPUHUMATH OLICHKY
YUUTENS;

3. Pasnnuaths ciocob u
pe3ynbTatr ACUCTBUS

35.

TecToBblil KOHTPOJIb: «IIpakTUKYM 1O
H3y4EeHHIO CBOICTB BOJbI H
PacTBOpPOB».

YMeHune oBiIageHUs
HaBbIKaMU KOHTPOJIS
M OLIEHKH CBOEH
JIeSITCILHOCTH,
YMCHHE TIPeIBUICTD
BO3MOJKHBIE
MOCJIEICTBUS CBOUX
JNeHCTBUMN

‘YMeHue oIeHUTh CBOH
y4eOHBIC TOCTHKCHUS

K.YV .

YMeHue caMoCTOSTEILHO
OpPTraHU30BBIBATH YUCOHOE
JICUCTBHUE.

ILYVY/.

YMenne
npeoOpa3oBEIBATH
nH(opMaluo U3 OIHOTO
BHJIa B IPYTOM.

P.YVI.

YMeHne coCTaBIIATh IIJIaH
pemeHus mpooOIeMbl




