MynununajabHoe Ka3eHHOe 001eo0pa3oBaTe/ibHOE YUpesKIeHHe
«TonnuHckas cpexHss o0meoOpa3zoBaTeIbHAs IKOJIA»
Kopenesckoro paiiona Kypckoii o6.1acti

PACCMOTPEHA COI''TACOBAHA

Ha 3aCeJJaHuU METOIHIECKOr0o 3aMecTHT peKTopa 1o
00bEUHEHHS YUUTENIEH €CTECTBEHHO- VBP . I'. JIsxoga.
Hay4Horo nukia ot 28.08.2023 r ot 28.08.2023 .

npoTokoy Nel

PyxoBouTens MeTomuueckoro
oObeuHeHns <7 O.I'. 'yxoBa
ITPUHATA YTBEP)KIIEHA U BBEJIEHA B
Ha 3acelaHUH [eJarOTHYeCKOro COBETA 1CTBHUE®

PaGouasi nporpamma
KYPCA BHEYPOUHOMU JAESATEJBHOCTHU

«Mup xumMumn»

(Ha¥MeHOBaHME Kypca, HAlPaBJICHHE)

(unmennexmyanvHoe)

(HampaBnieHHE Kypca)

1 roa
(cpox peanm3aIy IPOrpaMMEI)
15-16 aer
(Bo3pact ygarmuxcs)
(c ucnonn3oBanneM uHGpPoBoOro n anaaoroBoro oGopynosanus nenrpa «Touka pocrar
€CTECTBEHHOHAYYHOM M TEXHOJOIHYeCKOii HAPaBJIeHHOCTEHH)

Cocrasurenn: Konommna Mapuna CepreesHa,
YYHTENb OMOJIOTUN U XUMHHU

¢. Tosmuno

2023 rox



PABOYASI TIPOTPAMMA KYPCA BHEYPOUYHOM JESTEJIBHOCTH
Pabouas nporpamma coctaBiieHa Ha OCHOBE CIIEIYIONIUX JIOKYMEHTOB:

1) ®enepanbHoro 3akona No273-®3 «O06 obpazoBanuu B Poccutickoit deneparm

2) ®denepanbHOro roCyAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOI'O OOILIETro
oOpa3oBaHusi, YTBEPKICHHOIO MpPUKa30oM MUHHUCTEPCTBa OOpa3oBaHust U Hayku PD ot

17.12.2010r. np.Nel897 ¢ usmenenusimu ot 31.12.2015r. Nel577
3) [Iporpammel kypca xumuu s 8-11 ki1accoB 0011e00pa3zoBaTeNbHBIX YUPEKICHUN

C yuetowm:

1) denepanbHoro nepeunsi yueoOnukoB Ilpuka3s MunucrepctBa npocsemieHusi PO Ne 345
ot 28.12.2018
2) Wnadopmammnonnoro muceMa ['Y JIIO «MPO 3abaiikanbckuii kpait» Ne 76 ot

06.02.2019 «O6 ucnonb3oBaHNK y4€OHUKOB y4eOHO-METOTMYECKIX
KOMIIJIEKTOB, HE BOLIEIIINX U HUCKJIIOYEHHBIX U3
®denepanbHOrO0 NEpeUHs YYEOHHMKOB B 00pa3OBaTENbHBIX OpraHu3alusax 3a0alKalbCKOro
Kpash».
3) Pacnopsokenuss  Munnpocsemenuss PO ot 12.01.2021 NeP-6 « OO0
YTBEPKJIC€HUH METOANYECKUX pEKOMEH AU 0  CO3/IaHHIO U
(G YHKIIMOHUPOBAHUIO B 00111600pa30BaTEIbHBIX OpraHu3aIUsX,
PacHOJI0KEHHBIX B CEIBCKOM MECTHOCTU U MaJlbIX TOPOJIax, LIEHTPOB oOpa3oBaHus
€CTECTBEHHO-HAy4YHOU | TEXHOJIOTMYECKOI HaIlpaBIEHHOCTEN)

4) Meroauyeckux  peKOMEHJAIMi  MHHHCTEpPCTBA  IpocBemleHus  Poccuiickoi
@eneparun 1o «Peanmuzanuu  00pa3oBaTENbHBIX  MPOTPAMM  €CTECTBEHHOHAyYHOW U
TEXHOJIOTUYECKOW HAMpaBIEHHOCTEW 10 XWMUU C HCIOJIb30BaHUEM OOOPYIOBaHUS IICHTpa
«Touka pocta» (yTBEepkIEHBI pacnopsikeHneM MHHUCTEpCTBa mpocBeleHus Poccuiickoi
Oenepannu ot 12 suBaps 2021 r.Ne P-6).



MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma «Mup xumumn» pazpadborana mig yyamnuxcs 10-ro kiacca u paccuuTaH Ha
34 yaca, U3 KOTOPBIX — 2 Yaca pe3epBHOTO BpeMeHH (MPOBEJACHUE 3aHSATUN B TCUCHUH BCETO
y4eOHOro roja).

Ha 0a3e unenrpa «Touka pocra» o0ecneunBaercsi peaju3alus POrpaMm
€CTeCTBEHHO-HAYYHON W TEXHOJOrMYeCKOH HANpPABJIEHHOCTeH, pa3padOTaHHBIX B
COOTBETCTBUM C TPeOOBAaHUSAMH 3aKOHOIATEJILCTBA B cdepe 00pa30oBaHUA U € Y4ETOM
pexomenaanuii egepanbHOro oneparopa yueOHoro npeamera « XumMus».

[Ipodunbubiii  KOMIUIEKT o00OpynoBanusi 1eHTpa «Touka pocTtay obecneunBaeT
ahPexTuBHOE MOCTHXKEHHE  00pa30BaTENbHBIX  pPE3yJbTAaTOB  OOYYAOMIUMHUCS  TIO
mporpaMmaM  €CTeCTBEHHO-HAyYHOW  HAMpaBIEHHOCTH, BO3MOXHOCTh  YIIIYOJIEHHOTO
U3YYEHUSI OTIEIBHBIX NPEIMETOB, B TOM 4HCIE s (OopMHUpPOBAHUS H300pETATEITHCKOTO,
KPEaTUBHOIO, KPUTUYECKOTO MBIIUICHUS, Pa3BUTUA (PYHKIMOHAIBHOM TPaMOTHOCTU Y
o0yyYarouuxcsi, B TOM YUCJI€ €CTECTBEHHO-HAYYHOU U MaTEMaTUYECKOM.

CoBpeMeHHBIE JKCIEPUMEHTAJIbHbIE HCCIECIOBAHUS [0 XUMUU YK€ TPYIHO
NpeJCTaBUTh 0€3  HUCHOJIb30BaHUS HE  TOJBKO  AHAJNOTOBBIX, HO H  HUPPOBBIX
u3MepuTeNnbHbIX MpudbopoB. B  ®denepanbHom  [ocynmapcrBenHom — OOpazoBaTesbHOM
Cranpapre (PI'OC) nponucaHo, 4YTO OAHMUM M3 YHUBEPCATbHBIX YYEOHBIX JIEWCTBHIA,
IPUOOPETAEMBIX YYAIIUMUCA, JOJKHO CTaTh YMEHHE «IPOBEIEHHS ONBITOB, MPOCTHIX
ADKCIEPUMEHTAJbHBIX  HUCCJIEAOBAaHUN,  MPSIMBIX M  KOCBEHHBIX U3MEPEHUN c
WCIIOJIb30BAaHUEM  aHAJIOTOBBIX U IUGPOBBIX HM3MEPUTENBHBIX NMPUOOpoBy». [lupoxuit
CHEKTp [AaTYMKOB IIO3BOJIIET YYAIIUMCS 3HAKOMUTHCS C TapaMeTpaMh XUMHUYECKOTO
HKCIIEPUMEHTa HE TOJHKO Ha KauyeCTBEHHOM, HO M Ha KOJWYECTBEHHOM ypoBHE. [[udpoBas
nabopaTopuss TO3BOJSET BECTH JUIMTEIBHBIM  OKCIIEPUMEHT Jake B  OTCYTCTBHE
AKCIIEPUMEHTATOPA, @ YACTOTa UX U3MEPEHHI HEMOBIACTHA YEJIOBEYECKOMY BOCIIPUSATHIO.

B mnpomecce dopMupoBaHUS AKCHEPUMEHTAIBHBIX  YMEHUW  YUYEHUK

oOyuaeTcs MpeICTaBISITh HHOOPMAIINIO 00 UCCIETOBAaHUHU B YETHIPEX BUAAX:

* B BepOAJILHOM: ONUCHIBAaTh HKCIIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJEIb
AKCIIEPUMEHTA, (PUKCUPOBATH BHUMAHHE HA U3MEPSIEMbIX BEITUUNHAX, TEPMUHOJIOTUH;

* B TAaONUYHOM: 3amlONHATH TaOJNMIIBI JaHHBIX, JIEKAIUIMX B OCHOBE IOCTPOCHUS
rpa¢ukoB (IpU ATOM Yy Yy4YalllUXCS BO3HHMKAET TMEPBUYHOE TMPEJCTaBIEHHWE O MaclTabax
BEJIUYMH);

o B TpaQuUYECKOM: CTPOUTh Tpadukd MO TAOIMYHBIM JaHHBIM, YTO HaéT
BO3MOXXHOCTh TMEPEX0Jia K BBIJIBHKEHUIO THUIIOTE3 O XapakTepe 3aBUCHUMOCTH MEXIY
BeJIMUYMHAMU (TIpU DTOM  YYMTENb  [OKa3bIBa€T MPEUMYLIECTBO B  BU3YyaJU3alUU
3aBUCUMOCTEH MEXIy BeIMYMHAMU, HATJISITHOCTh 1 MHOTOMEPHOCTb);

o B BHJE MAaTE€MaTUYE€CKUX YypPaBHEHUI: J1aBaTh MAaTEMaTHYECKOE OIMUCaHUE
B3aMMOCBSI3H BEJIWYHMH, MaTEMaTHUECKOE 0000IIECHHE.

[lepexonq oOT KaXmoro »dTama NPEACTABICHUS WH(POpPMAIUKM 3aHUMAET JIOBOJIBHO
OOJIbIIION TPOMEXKYTOK BpemMeHu. B 7—8 kjaccax »TOT mpoluecc HEOOXOAuM, HO B
CTaplIMX KJIaccaX MOXKHO ObUIO OBl 3TO BpeMsl MOTPATUTh Ha peElIeHHE Oo0jee BaKHBIX
3amay. B 3TOM muaHe mudpoBsie 7a00OpPAaTOPUM CYIIECTBEHHO JKOHOMST BpeMsa. ITO
BpeMsi MOXHO motpatuth coracHo @OI'OC Ha ¢dopmMupoBaHHE UCCIEAOBATEIBCKUX
YMEHHUM yYaliuxcs.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI

Jluunocmmuoie pée3yibmanitbl

— oTpeieNieHne MOTHUBAIIUY U3YUICHHS YI4EOHOTO MaTepuana;

— OIICHMBAaHUE YCBAaMBAaEMOI0 YyYEeOHOTO MaTepualia, WCXOAS W3 COIHUAIBHBIX H
JUYHOCTHBIX IIEHHOCTEH;

— TIOBBIIIIEHHE CBOEro 00pa30BAaTENBLHOTO YPOBHS W YPOBHS TOTOBHOCTH K
W3YYEHUIO0 OCHOBHBIX UICTOPUYECKUX COOBITHH, CBI3aHHBIX C PA3BUTHEM XMMUH U OOIIECTBA;

— 3HAHWE TIPaBUJI TIOBEJCHUS B UYPE3BBIYAMHBIX CUTYAIUAX;

— OILICHWBaHWE COIMATLHOW 3HAYMMOCTH MPOQECCHIA, CBI3aHHBIX C XUMUEH;

— BJIaJICHUE TIpaBUIaMU 0€30MacHOT0 OOpalleHus ¢ XMMHUYECKUMH BEIICCTBAMU U
000pyTI0BaHUEM, MTPOSBICHUE IKOJIOTHUESCKON KYJIbTYPHI.

MemanpeomemHnbie pe3yivmantvl

Peaviamusnvie YVJI ;

— IIeJeroyiaraHue,  BKIIOYash  TIOCTAaHOBKY  HOBBIX  IIeNied, TpeoOpa3oBaHUE
MPAKTUYCCKOHN 3a7a4l B MO3HABATEIBLHYIO, CAMOCTOSITCIIBHBIN aHAU3 YCIOBHH JOCTHIKEHUS
eI Ha OC-HOBE YY€Ta BBIJCICHHBIX YYHUTEIEM OPHUCHTHPOB JCHCTBHUS B HOBOM y4eOHOM
Marepualie; INIaHUPOBAHKE ITYTH JOCTHKCHHUS LIEIICH;

— YCTaHaABJIECHUE IICJICBBIX MPHUOPUTETOB, BBIJICJICHUE aJbTEPHATUBHBIX CIIOCOOOB
JOCTHXKE-HUS 1IeIU U BBIOOp Haubosee 3ppeKTUBHOTO crocoba;

— YMEHHE CaMOCTOSTEIFHO KOHTPOJIHMPOBATH CBOE BpEMsI U YIIPABJIATh UM; — yMCHHE
NPUHUMATH PEIICHUS B TIPOOIEMHON CUTYaIlNH;

— TOCTaHOBKA y4eOHBIX 3a/1ay, COCTABJIECHHUE IJIaHa U MOCJIEI0BATEIbHOCTU ICUCTBHIA,
— OpraHu3anus pabodero MecTa MpU BBITIOJTHEHUH XUMHIECKOTO KCIIEPUMEHTA;

— TMPOTHO3UPOBAHUE PE3YJNHTATOB OOYUYEHHUs, OIICHMBAHHWE YCBOCHHOIO MaTepuala,
OIICHKA KaueCcTBa U YPOBHS MOJTYUYCHHBIX 3HAHUN, KOPPEKIIUSA TIaHA U CIIoco0a JeHCTBUS TpU
HEO0OXOIMMOCTH.

lloznasamenvnvie YVJ/I:

— TIOWICK U BhIJIENIEHNE WH(OpMAIny;

— aHaJMW3 YCIOBUU M TpeOOBaHUM 3a7ayM, BBIOOp, COIMOCTABIECHHUE MU OOOCHOBAaHUE
croco0a pelieHus 3a1auu;

— BbIOOp HamOosiee A(PEKTUBHBIX CIIOCOOOB pelIeHUs 3aJadyd B 3aBUCUMOCTH OT
KOHKPET-HBIX YCIOBU;

— BBIABM)KEHHE U 0OOCHOBAHUE THIOTE3BI, BHIOOP crioco0a €€ NpOBEPKHU;

— CaMOCTOSITEJIbHOE CO3/IaHHE aJIrOpUTMa JAESTENBHOCTU MPU PEHIeHUH MNpodsieM
TBOPYE-CKOT'0 U IOMCKOBOI'O XapaKTepa;

— yYMEHMS XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOEHUIO U CBONCTBAM;

— ONKCHIBAHWE CBOMCTB: TBEPIBIX, JKUJKHX, Ia3000pa3HbIX BEIIECTB, BBIACICHHUE UX
CyILIe-CTBEHHBIX MPU3HAKOB;

— HM300pak€HHE COCTaBa MPOCTEUIINX BEUIECTB C MOMOUIbI0 XUMHUYECKHX (POpMYyI U
CYII-HOCTH XUMHUYECKUX PEAKIIMI C TOMOIIbI0 XMMUYECKUX YPAaBHEHUI;

— MpoBeAieHHE HAOJIOJIEHU, ONKMCAaHNEe MPU3HAKOB U YCIOBHUM TEUEHMS] XMMHUYECKUX
peak-IMii, BBIIOJHEHHE XUMHUYECKOIO0 OKCIEPUMEHTa, BBIBOJABI HAa OCHOBE aHalIH3a
HAOJIFOIEHUI 32 SKCIEPUMEHTOM, PEIICHHE 3a]a4, NOJyYeHHEe XUMUYECKOW MH(pOopManuu u3
Pa3IUYHBIX UICTOYHUKOB;



— YMEHHE OPraHU30BbIBATh UCCIIEAOBAHUE C LIEIbIO TPOBEPKHU TUIIOTES;

— yYMEHHE JIeJIaTh YMO3aKJIIOUeHUs (MHIYKTUBHOE U 110 aHAJIOTHH) U BBIBO/IbI;

— yMEHHE OOBEKTMBHO OIICHHMBaTh HWH(OpPMAIMIO O BEHIECTBAX U XUMHYECKHUX
mpoleccax, KpUTHUYECKH OTHOCUTHCS K TICEBAOHAYYHON HH(pOpMaIuu.

Kommynukamuenuvie YY1

— TMOJIHOE W TOYHOE BBIPAKCHHE CBOUX MBICICH B COOTBETCTBHHM C 3aJadyaMH H
YCIOBUSAMHU KOMMYHHKAIIHH;

— aJIeKBaTHOE HCIOJIb30BAHUE PEUYEBBIX CPEACTB JUIsl ydyacTHUsl B JUCKYCCUU H
apryMEHTallil CBOEH TMO3WIMH, YMEHHE TPEJACTaBIATh KOHKPETHOE COJEp)KaHUuEe C
COOOIIEHHEM €ro B MMCbMEHHON U YCTHOM (hopme, omnpezesnenne cnoco00B B3aUMOEHCTBUA,
COTPYJIHUYECTBO B TIOMCKE U cOOpe MHPOPMAITUH;

— ompenerneHue crnoco0O0B B3aUMOJEHUCTBUSA, COTPYJHHUECTBO B IOUCKE M cOope
uHbOpMAINK, y4acTHE B JHUANOTe, TUIAHUPOBAHUE OOIIMX CIOCOOOB PabOThI, MPOSBICHUE
YBOXUTEIHLHOTO OTHOIICHUS K JPYTUM YYallUMCS; OTMHCAHUE COJEPKAHMS BBHITOTHSIEMBIX
JCHUCTBUN C 1ETBI0O OPUCHTUPOBKH B MPEIAMETHO- MPAKTHUYECKOW IEATEITHHOCTH, yMEHUS
VUYUTBIBATh pa3HbIe MHEHUS W CTPEMHUTHCS K KOOPAWHAIMK PA3IUYHBIX TMO3UIUH B
COTPY/IHUYECTBE;

— (dopmynupoBaTh COOCTBEHHO€ MHEHHE U MO3UIMIO, apTyMEHTHpPOBaTh W
KOOPJIMHUPOBATh €€ C MO3UIUSAMU TMAapTHEPOB B COTPYIHUYECTBE TPU BBIPAOOTKE OOIIETO
pelIeHus: B COBMECTHOM e TENbHOCTH;

— OCYIIECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHHUYECTBE HEOOXOANMYIO
B3aMMOTIOMOIIIb;

— IUIAHUPOBAaTh OOIIME CMOCOObI PabOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OLICHKY JIeCTBHUI MapTHEPA, YMETh YOEKAaTh;

— HCIOJB30BaTh aJ€KBATHBIC SI3BIKOBBIE CPEICTBA IS OTOOpPa)KECHHsI CBOMX YYBCTB,
MBICJIEH, MOTHUBOB U TMOTpeOHOCTEH; oToOpakaTb B pedyu (omucaHue, OOBSICHEHUE)
coJiepxKaHue

COBEpILIAEMbIX JEHCTBUM, KaK B (hOpMe TPOMKOHN COLMATM3UPOBAHHOW peud, Tak U B
dbopme BHYTpEHHEH peyn;

— pa3BUBaTh KOMMYHUKATHBHYIO KOMIICTCHIIMIO, WCIOJB3YysI CpPEICTBA YCTHOW W
MMUCbMCHHON KOMMYHUKAIIMM TpU paboTe ¢ TEKCTaMH YYCOHMKA W JIOMOJHUTEIHHOU
JUTEPATYPOH, CIIPABOUYHBIMU TAOJIMLIAMHU, TPOSBIATh TOTOBHOCTh K YBAXKCHHUIO MHOW TOYKH
3peHus Mpu 00CYKACHUH Pe3yJIbTaTOB BBITOJHEHHON paboTHI.

Ilpeomemmnuie pe3yromamul

Ooyuarowuiica nayuumcsa:

— TPUMEHSATH OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOICHUE, H3MEPEHHE, SKCTICPUMEHT;

— OIIUCHIBATh CBOHCTBA  TBEPHBIX, KUIKHX, ra3oo0pa3HbIX BEILICCTB,
BBIZICNISASL MX CYIIECTBCHHBIC IPU3HAKMY;

— PpacKpbIBaTh CMBICII 3aKOHA COXPAHEHUS MAacChl BEMIECTB, aTOMHO-MOJICKYJISIPHOMN
TEOPHH; — PA3NHUATh XUMHUYCCKHE U (PU3UYECKUE SBIICHHUS,

— Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX pPEaklui; — CoO01aTh
npaBuia Oe30macHOW paboOThl MPU TPOBEICHUW OTBITOB; — IOJH30BATHCS JTA0OPATOPHBIM
000pyTIOBaHUEM U TTOCY0M;

— TMody4daTh, CcoOOWparTh  ra3oo0pa3Hble  BEMIECTBA W PACO3HABaTh WX,

5



XapakTepu3oBaTh  (PU3MYECKHE W XUMHUYECKHME  CBOMCTBAa  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COCJAMHEHUMN, MPOBOJUTH  OMBITHI, MOATBEPXKAAIOUIUE  XUMHUYECKUE
CBOMCTBAa M3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

— pacKpbIBaTh  CMBICI  TOHSITUS ~ «PAcTBOP», BBIUUCIATH  MAacCOBYIO  JOJIIO
pacTBOPEHHOIO BeIleCTBA B pacTBOpe, TOTOBUTH  PACTBOPhl C  OMNpEACIEHHOU
MAacCCOBOW JI0JI€W PaCTBOPEHHOIO BEILIECTBA;

— XapakTepu30BaTh 3aBUCUMOCTh (DM3WYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTALTMYECKON PEIIETKH, OMNPENesiTh BHJ XUMHUYECKONM CBSI3M B HEOPTaHHMYECKHUX
COC/IMHEHUSX;

— PACKpbIBAThH OCHOBHBIC MMOJI0KEHUS TEOPUHU
ANEKTPOJUTHYECKOU JIMCCOIIMAITNH, COCTaBJISITH YpaBHEHUS
ANEKTPOJIMTUYECKON AUCCOIMAIIMU KHUCIIOT, IIeN0Yel, CoJIe | peakiuii HOHHOTO OOMEHa;
— pacKpbIBaTh CYIIHOCTD OKHCJIHUTEIIbHO-BOCCTAaHOBHUTEIILHBIX
peaxkiuu, OIPENIENATh OKUCITUTEIb u BOCCTaHOBHUTEIb,
COCTaBJIATh YpaBHEHUS OKMCJIMTEJILHO-BOCCTAHOBUTEIIBHBIX

pEeaKLunii;

— Ha3bIBaTh ()aKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKON PEaKIInu;
— XapakTepU30BaThb B3aMMOCBA3b MEXKJ]Y COCTaBOM, CTPOCHHEM U CBOWCTBaMU
HEMETAJUIOB U METAJIJIOB;
— TPOBOJUTH OMBITHI MO TMOJYYEHHI0 U HU3YYCHHUIO XHMHUYECKHX CBOWCTB
Pa3JINYHBIX BEIIECTB;
— TpaMOTHO 00OpamaThcs C BEIECTBAMH B TIOBCETHEBHOM JKU3HHU.

Oodyuarowuiica noayuyum 603MONCHOCHLb HAYYUMbCA:

— BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAIBLHO TUMOTE3bl O XMMHUYECKUX CBOMCTBaX
BEILIECTB Ha OCHOBE MX COCTaBa M CTPOCHUS, MX CHOCOOHOCTHM BCTYNaTh B XHMHYECKUE
peaKIuu, 0 XapakTepe U NPOyKTaX Pa3IMuHbIX XUMUYECKUX PEaKIU;

— XapakTepu30BaTh BEIIECTBA MO COCTaBYy, CTPOCHUIO W CBOWMCTBaM, YCTaHABJIMBATH
MPUYUHHO-CIIE/ICTBEHHBIE CBS3M MEXKIY JaHHBIMU XapaKTEPUCTUKAMU BELIECTBA;

— COCTaBJISITh MOJIEKYJSIDHbIE W TIOJHBbIE HOHHBIE YPAaBHEHUSA 10 COKPAIIEHHBIM
WOHHBIM YPaBHEHUSIM;

— TPOTHO3UPOBATh CIIOCOOHOCTb BEIIECTBA MPOSIBIATh  OKUCIUTEIbHBIE WM
BOCCTAHOBUTEIIbHBIE CBOMCTBA C y4ETOM CTEMEHEH OKUCIEHUS SJEMEHTOB, BXOMSIIUX B €ro
COCTaB;

— BBIJIBUTaTh U MPOBEPATHh SKCIEPUMEHTAILHO TUIOTE3bl O PE3yJibTaTax BO3JACUCTBUS
pazIMYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHYECKOU PEaKInu;

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JIJIST SKOJOTUYECKU TPAMOTHOTO MOBEJICHHUS
B OKPYJKAIOILIEHN Cpene;

— HCMOJIb30BaTh NPUOOPETEHHBIE KIIOYEBHIE KOMIIETCHIIMM TMPU  BBINOJHEHUU
POEKTOB M PEIICHUU y4eOHO-UCCIEeNOBATENbCKUX 3a/1ad M0 M3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJIYYEHUS U PACTIO3HABAHUS BEIIECTB;

— 00BEKTHBHO OIEHUBATh HH(POPMAIIMIO O BEIIECTBAX U XMMHUECKHUX MPOIIeCccax;

— OCO3HaBaTh 3HAUYEHUE TEOPETUYECKUX 3HAHUUA 1O XUMHUU JUISI TMPAKTUYECKOU
JEeSITeIbHOCTH YeJI0OBEKa;

CO3/aBaTh MOJIEIM M CXEMbl IS pEeHIeHHs Y4YeOHBIX M TIO3HaBATENbHBIX 3a7ady;
MOHUMATh HEOOXOAMMOCTh COOJIOJICHUS TPEANUCAHUM, MpeaaraeMblXx B MHCTPYKIHUAX T10
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UCII0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.



COAEP)KAHUME ITPOI'PAMMBI

BBenenue B Kypc «IkcnepumMeHTadbHass xumus» (1 1)

Beoansiii nHCTpYyKTaX 0 Th. XuMus — HayKa SKClIEpUMEHTaJIbHAS.

Jemoncmpayuonnwviii  Ixkcnepumenm Ne 1. O3HakomyeHHE C JIaOOpaTOPHBIM
obopyaoBaHueM; IpUEMBI 6€3011acHON PaOOTHI C HUM.

Paznen 1. MHoroo0pasue XMuMHUYEeCKHX PeaKknuii B IKCNepUMeHTAJAbHOI xuMum (7 4)
Tema 1. Xumnueckue peakuuu (3 4)

IlpakTnyeckas paGora Ne 1 «IIpaBuia TexHukH O€30MaCHOCTH TpH padoTe C
nJabopaTopHbIM 000pyaoBaHueM. IIpaBuia nonb30BaHUs HarpeBaTEIbHBIMU YCTPOUCTBAMI

OBP B 3kCneprMMeHTaIbHOW XUMHH

Jabopamopnutit onvim Nel «VI3ydeHue peakiuu B3aUMOAEHCTBUS CyJb(uTa HATpHUS C
NEPOKCHUJIOM BOJIOPOIA»

TeroBoér 3ddext xumuyeckux peakuuid. [loHaTHe 00 3K30- UM IHIOTEPMUYECKUX
peakuusx. Jemoncmpayuonnustii onvim Ne 2 I[IpuMepbl 3K30- U SHIOTEPMUYECKUX PEaKIUil.
Jlemoncmpayuonnwviii oneim Ne 3 «TemnoBoit 3¢h(dEeKT pacTBOpEHHs BEIIECTB B BOJE».
CKOpOCTh XUMHUYECKUX PEaKIUM

Jemoncmpayuonnsvtit onvim Ne 4. B3auMojelcTBHE IUHKA C COJSHOM U YKCYCHOM
KUCJIOTaMH. B3amMoJeiCcTBHE TpaHYJIMPOBAHHOIO IIMHKA W [MHKOBOM TIBUIM C COJISTHOM
kucioTol. B3aumoneiictBue okcuna meau(ll) ¢ cepHoil KMCIIOTOM pa3HON KOHLIEHTpAUUU IPU
pPa3HBIX TEMIIEpaTypax.

IIpakTnueckas padora Ne2. M3ydeHue BIMSAHUS YCIOBUM NPOBEACHUS XUMHUYECKOU
peaKLHy Ha €€ CKOPOCT.

Jlabopamopnutit oneim Ne2 «CpaBHUTEIbHASI XapaKTEPUCTHUKA BOCCTAHOBUTEIBLHOM
CIIOCOOHOCTH METAJIIIOBY

Tema 2. DuiekTposiuTH4YecKas guccounanus (4 4)

DIEKTpOIUTHYECKAS TUCCOUMAIUS — ITTABHOE YCIOBUE MPOTEKAHUS PEaKIUi B pacTBOpPAX.
Hemoncmpayuonnviit onotm Ne5 VicubiTaHue pacTBOPOB BEIIECTB HA  DJIEKTPUYECKYIO
IIPOBOJUMOCTb.

Jemoncmpayuonnstii onvim N6 « NEKTPOIUTHI U HEAIEKTPOIUTHD) DIEKTPOIUTUYECKAS
JVCCOLMALUS KUCIIOT, IEJI0YEH U COJIEN.

Jlabopamopnwiii oneim Ne 3. «CunpHble U ciaOble 31eKTposuTh» OnpeneneHue
KHCJIOTHOCTU-OCHOBHOCTH cpensl IIOJIy4EHHBIX  PacTBOPOB  C

MIOMOIIBIO UHIUKATOpA U JAaTYMKA MIEKTPONPOBOJAHOCTH

Jabopamopnoiii  oneim N 4 «3aBUCUMOCTb  DJIEKTPOIPOBOJHOCTH PACTBOPOB
CUJIBHBIX 3JIEKTPOJIUTOB OT KOHLIEHTPALIMU HOHOBY»

Peakiinu nonHoro ooMeHa.

Jabopamopnutit oneim Ne 5 «B3zaumopencTBie THAPOKCHIAa Oapusi C CEPHOM KHUCTOTOM»
Jabopamopnwiii onetm Ne 6 Peakuuu oOMeHa MeEXAy pPAacTBOpPaMH DJIEKTPOJIUTOB.
Ilpakmuueckaa padoma Ne3. «OnpeneiieHHE KOHUEHTPALUUU COJM IO 3JIEKTPOIPOBOJHOCTH

pacTBopa»
Ilpaxkmuueckas paooma Ned4, Pewenue
AKCIIEPUMEHTAIBHBIX 3a/1a4y o TeMe
«IneKkTpoauTuyeckas quccouuanus». Th
TecToBbIi KOHTPOJIb no pasaeiy
«MHoroodpa3ue XUMHYECKHX peakumu B

IKCIEPUMEHTAJIbHOM XUMHID)
Paznen 2. IIpakTMKyM 1O HM3Yy4YeHHIO CBOWCTB NPOCTHIX BEIECTB: HEMETAIOB W



METaJLJIOB,

ux coeaqnnenni ( 204)

Tema 3. CBoiicTBa rajoreHon (2 4)

lanorensr:  Qusnueckue ©  xumudeckue cBoiicTBa. CoeJMHEHUsT  TajJOreHOB.
XnopoBonopon Jlabopamopuwiii onvtm Ne7 Pacrnio3HaBaHHWE COJSIHOW KHUCIOTHI, XJIOPHUIOB,
OpOMUI0B, HOIUIOB

u vona.
Jlabopamopnutit oneim Ne8. OTOenMBaroOIIMe CBONCTBA XJI0pa

Jabopamopnutii oneim Ne9. BzauMHOE BBITECHEHHUE TAIOT€HOB U3 PACTBOPOB UX COJICH

Ilpakmuueckaa paooma Ne 5. «Onpedenenue cooeprcanus Xa0puo-uoHoe 6 NUMbeeoll
600e»

Tema 4. CpoiictBa kucjopoaa u cepbl (4 1) Kucrmopoa: nonydyenHue m XMMHUECKHUE
CBONCTBA.

Jemoncmpayuonnviii onoem Ne 7. «llonyyenue u coOupaHue KHCIOpOJa B
7a00paToOpuM U 3aMOJHEHUE UM ra30MeTpay

Jlabopamopnutit onotm Nel(). «I'opeHure cepbl HA BO3JyXE U B KUCIOPOAE»

Cepa. XuMu4eckne CBOMCTBA CEPHI.

Jemoncmpayuonnwviii onvtm Ne7. Amnorpornubie Mogudukamu cepbl. O3HaKOMIICHUE
c oOpa3uiamMu cepbl U €€ MPUPOIHBIX COEAUHEHUI.

CoenuHenust  cepel:  CEepoBOAOPONA,  cepoBojoponHas  kucinota.  Cymnbduusl.
Jlemoncmpayuonnvtii  onetm Ne8 OOpasubl NPUPOIHBIX  CYyIbPUAOB ©  CyIb(aTOB.
Jlabopamopnwuii  oneem Nell KadecTBEHHbIE peakUMUW Ha CYJIb()HUI-MOHBI B PaCTBOPE.
Coenunenus cepsl: okcug cepsl (IV), cepuucras Kuciaora v €€ CoJiu.

Jlabopamopnuuii onetm Nel2 KauecTBeHHbIE peakUUMU Ha CyJlb(QUT- HOHBI B PaCTBOPE.
Coenunenust cepbl: okcu cepsl (VI), cepHas KUCIOTA U €€ COJIH.

Jlabopamopnuiii oneim Nel3 KauecTBeHHble pEaKIUU Ha CyJlb(aT-HOHBI B PpacCTBOPE.
CBolicTBa CEpHOW KUCIIOTHI.

Jlabopamopnutit onvim Nel4 V3ydueHue CBONCTB CEPHOM KUCIOTHI

Tema 5. CBoiicTBa a3ota u ¢pocdopa (5 1)

A30T: pu3MYecKue U XUMUYECKUE CBOMCTBA. AMMUAK.

Jemoncmpayuonnsvtii onvtm Ne9 Th Ilonyuenue ammuaka U €ro pacTBOPEHHE B BOJIE.
Jlabopamopnutit onvtm Ne 15 « OCHOBHBIE CBOMCTBA aMMHUAKay

Conu aMMOHUSL.

Jabopamopnutii onetm Nel6 BzaumopeicTBue cojieid aMMOHHSI CO IenodyaMu A30THas
KHCJIOTA.

Jlabopamopnutit onvim Ne 17. VI3ydueHre CBOMCTB a30THOM KHUCIIOTHI

Ilpakmuueckaa paooma Ne 6. «OnpeneneHue HUTPAT-UOHOB B MUTATEIIBHOM PAaCTBOPE»
Conu a30THOM KHUCIIOTHI — HUTPATHI.

Jemoncmpayuonnstii oneim Nel() OOpa3ibl NPUPOJHBIX HUTpaTOB u  ¢docdaTos.
Jlabopamopnutit onetm Nel8 O3HakoMiieHHE C a30THBIMH M (HOCPOPHBIMU YJIOOPEHUSMH.
Pacrio3HaBaHue a30THBIX YIOOpEHMIA.

®ochop. Coenunennst pocdopa: oxcun docdopa (V), oprobochopHas kuciora u ee
conu. ®ochopHbie y100peHus

Jemoncmpayuonnwviii onetm Nell OOpas3npl — KpacHOTO docdopa, OKCHJa
dbochopa (V), mpupoassix dhocdaros.

Jlabopamopnutit onetm Nel8 «I'openne cepol u pochopa Ha BO3AYXE U B KUCIOPOACH»



Tema 6. CBoiicTBa yriiepoaa u kpemuus (4 4)

VYrnepon, ¢dusndeckue CBOWCTBA. AJIOTpOmMs yriiepojaa: anmas, rpaduT, KapOwH,
(GyiepeHbl. XMMUYECKHE CBOWCTBA yIJIEpoAa.

emoncmpayuonnviit onvim Nel2 Mopenu KpHUCTAUIMYECKHX pEIIETOK anMasa W
rpaduta. OKcuabl yriaepojaa. YTapHbld M YIIEKUCHBIA Tra3bl. YTOJbHAs KHUCIOTa, KapOOHATHI
Jlemoncmpayuonnstit. oneim Nel3 OOpasupl HPUPOJIHBIX KapOOHATOB W CHJIMKATOB.
Jlabopamopnutit onvtm Nel9 KauecTBeHHasi peakiusi Ha YIJIEKUCIBIN Tas3.

Jlabopamopnutii oneim Ne2(). KauecTBeHHasi peakiusi HA KapOOHAT-MOH.

Jabopamopnwiiit oneim Ne 21 «B3anmonelcTBUE HM3BECTKOBOM BOJbI C YIJIEKHCIBIM
razom» Ilpakmuueckasa padvoma Ne7. «llonydyenue oxcupa yriaepoaa (IV) u uzyudeHue ero
cBoiicTB. Pacmo3HaBanue kapOOHATOBY.

Kpemnnii u ero coequnenus.

Jabopamopnuiii  (3anumamensnoiiy) oneim Ne 22 «BplpamBaHue BOIOPOCIEN B
CUJIMKATHOM KJIEE»

KonTposbHoe TectupoBanue mo mnoapasgenay «IIpakTukym mo HM3y4eHUIO CBOICTB
NMPOCTHIX BELIECTB HEMETAJJIOB HX COEeIMHEHMID)
Tema 7. O01mue 1 HHAUBUAYAJbHBbIE CBOMCTBA METAJLIOB (5 4)

O6mue ¢usnyeckue M XUMUYECKHE CBOMCTBA METAIOB: PEAKIMU C HEMEeTaJUIaMH,
KHCJIOTAMH, COJISIMA. BOCCTaHOBUTENbHBIE CBOMCTBA METAJUIOB. JIEKTPOXUMHUYECKUU Pl
HaIpsKEHUW METAJIIOB.

Jlabopamopnutit onetm Ne23. BzauMmojeicTBue METaJJIOB Cc

pactBopamMu cojieid.  BzammopencrBue
METaJUIOB (MarHusl, IMHKA, JKelie3a, MeJIU) C pacTBOpaMH KUCTOT JemoncmpayuonHnslii onsim
Nel4. N3yuenue o0pa3OB METAIIOB.
[[lenounsie MeTaiuibl. COeAMHEHUS IETOYHBIX METAIIIIOB

Jemoncmpayuonnwtit onvim Nel5 B3aumMonelcTBHE IIEIOYHBIX METAIIOB C BOJOM.
CBoMcTBa MIECIOYHO3EMEIILHBIX METAJIOB U UX COCIUHEHUH.

Jlemoncmpayuonnwtit oneim Nel6 B3anumopneicTBrUe NIETOYHO3EMENIBHBIX METAUIOB C
Bo101. OOpa3Ibl BaXKHEHIITUX TPUPOIHBIX COCIMHEHUN MarHus, KajbIIUs.

CBoiicTBa coelMHEHUH Kajablys. JKEeCTKOCTb BOIBI

Jabopamopnwiit oneim No24. O3HaKOMIIEHHE CO CBOWCTBAaMU M MPEBPAIICHUSIMU
KapOOHATOB U THUIPOKAPOOHATOB.

Jlabopamopnutit onvtm No25. Y cTpaHeHNE )KECTKOCTH BOJIBI B IOMAITHUX YCIOBHUSIX

CpoiicTBa amfoMUHUS. AM(OTEPHOCTh OKCHIA W THAPOKCHAA aTOMUHUA.

Jlabopamopnutit onvim Ne26. [loiydeHre TUAPOKCHIA ATIOMUHHUS W B3aWMOJICHCTBUE
€ro C KUCJIOTaMH M IIEJI0YaMH.
Keneso.

Jemoncmpayuonnviii onotm Nel7. OOpasusl pya xkenesa. Coxuranwe xenesa B
kuciopozne. Jlabopamopnuwtit onvim Ne 27. «OKUCIEHUE KEJN€3a BO BIAKHOM BO3IyXeE»
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CBoiicTBa COEIUHEHUM KeJe3a: OKCUIOB, TuapokcugioB u coiei xeneza(ll u III).
Jlabopamopnwtii onvtm Ne28 1lonyyenue runpokcunon xkeneza(ll) u (II) u B3aumopelicTBue ux
C KACJIOTAaMU U LIEJIOYaMH.

IIpakTuyeckas paGora Ne§. PemeHne dKCIEpUMEHTANbHBIX 33Jad MO  TEME
«O01mue 1 UHAUBUyaTIbHbIE CBOWCTBA METAJIIIOBY.

Iloocomoexa k 'MA

KonTposbHoe TecTtHupoBaHMe 1o mnoxapasfeny «lIpakTukym 10 M3y4EeHMIO CBOMCTB
IIPOCTHIX BELIECTB METAIUIOB MX COCAUHEHUID)

Pasznes 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHON U NPOEKTHOM JAeATeIbHOCTH ( 6 1)
TexHuka 0€30MaCHOCTH MPU BBITOJIHEHUH CAMOCTOATEIbHBIX ONBITOB U SKCIEPUMEHTOB B
JOMAIIHUX YCIOBUAX M C HCIOJIB30BAHUEM OOOpPYJOBAHMS XUMHUYECKOH J1aOOpaTOPHUH.
IIpakTuueckas padora Ne9. OOpaimieHue co cTekJIoM (crubaHue CTEKISHHOW TpyOKH,
U3rOTOBJICHUE: TMMIETKW; KalWUIIpOB; MNPOCTEUIIMX Yy3JI0B; MNPOCTEHIINX MPUOOPOB)
XUMHUYECKUN aHAJIN3: KAYECTBEHHBIA U KOJIMYECTBEHHBIN

TeopeTdyecKkre OCHOBBI OIBITHO-DKCIEPUMEHTATBHON M MPOEKTHOW JESATEIbHOCTH.
Br16op Tembl nnpoekra. [1nanupoBanue neaTenbHOCTH.

[ToarotoBka mpoekra. Coop mHbopMaIuu 1o JaHHOW Teme. MojenupoBaHue IpOeKTHON
NEATEIbHOCTH.

Boinonnenne y4eOHBIX MPOEKTOB, OMBITHO-3KCIEPUMEHTANBHBIX paboT. IlpakTnueckune
pa6oTbl Nel0-12 o Temam npoekToB ydamuxcs [1oaroroBka yueOHbIX TPOEKTOB K 3aILIUTE

IIpome:xxyTouHast arTecTanms. 3aluTa MPOEKTOB

O6oOmenne, cucTemMaruzalus U KOPPEKIUs 3HAaHUM  ydalmuxcs 3a  Kypc
«IJKCIEpUMEHTANIbHAS XUMHS», 9 KItacc.
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®OPMbI KOHTPOJIA
Dopmuposanue HKT-komnemenmuocmu odyuarouuxcs
YUYeHuK HayuuTCs:

- HCNOJb30BaTh pa3Hble NMPUEMBbl MOHUCKAa HHPOPMALUU Ha MNEPCOHAIBHOM
KOMITBIOTEpE B 00pa30BaTEIbHOM IMPOCTPAHCTBE C MCIOIL30BAHUEM O0OpYI0BaHus NU(PPOBOI
nabopaTtopuu;

- UCTOJb30BaTh pa3jiMyYHbIe CIOCOOBI XpaHEHHS M BHU3yalIM3allMd HH()OpPMAIMU, B TOM
quclie, B rpaguyeckoi popme

Dopmuposanue KOMNEMEHMHOCMU 6 001acmu ONbIMHO-IKCHEPUMEHMATbHOU U
NPOEKMHOIU 0eAmenbHOCImU

YYeHHK Hay4uTCs TUIAHUPOBAaTh W BBINONHATH Yy4eOHOE HCCIEIOBaHWE W y4eOHBIN
NPOEKT, HUCHOJB3ys 000pyJOBaHHE, MOJEIH, METONbI, TMPUEMBI, aJeKBAaTHBIC HCCIEIyEeMOMN
npoOiemMe. YUEHHK TMOJYYUT BO3MOXKHOCTh HAy4YHMThCS CaMOCTOSITENIBHO  3aJyMbIBATh,
IUIAHUPOBAaTh W BBIMOJHATH y4eOHOE HCCIeOoBaHUE, YYeOHBIM M COLMAJIBHBIA TMPOEKT IO
€CTECTBEHHOHAYYHOW HaNpaBJI€HHOCTH.

Yuem pe3ynomamoe eéneypounoit deamenvrnocmu Popmvi u nepuoOUYHOCHb KOHMPOIA

Bxoomnoii konmpons TpOBOAUTCS B Hadajge Y4eOHOro roja Ajs MPOBEPKU HaudalbHbBIX
3HAHUI U yMEHHI 00yYaromuxcsl.

Texywuii xowmpons TPOBOAUTCS Ha KAXKIOM 3aHATHM B (OpMe TMeIaroru4eckoro
HaOmoneHus. Tecmoguvlii KOHMpPONb OCYHIECTBISETCS MO OKOHYAHWHM H3YYEHHUS KaXIO0TO
pazaena. Ilpomesicymounas ammecmayusi TPOBOAUTCS B KOHIE ydeOHOro rojga B Qopme
3alUTHl  TPOEKTa,  MO3BOJSET  MPOBECTH  aHAIMW3  PE3YJbTaTUBHOCTH  OCBOCHUS
OOydJaloImMMHUCSI ~ OCHOB  OINBITHO-DKCIIEPUMEHTAILHOH W TMPOEKTHOM  JIeATeIbHOCTH
JAHHOTO Kypca BHEYPOYHOU ACITEIbHOCTU « DKCIIEPUMEHTATbHAS XUMUS.

Kpumepuu ouenku pezynomamoe oceoenus npozpammul Kypca

PaGota oOyd4arommxcst OIIEHHBAETCS IO TPEXYPOBHEBOM IIKalie, MpeArnoararolie
HaJlM4ue CIEAYIOINUX YPOBHEM OCBOCHUS MPOTPAMMHOIO Marepuana: BBICOKHW, CpPEIHUH,

HU3KWH. BblcOKMH YPOBEHb: oOydJaomuiicss  1eMOHCTPUPYET
BBICOKYI0  OTBETCTBEHHOCTb M 3aMHTEPECOBAHHOCTH B o0pazoBaTenbHON
NEATEIIbBHOCTH, NPOSIBISAET WHULUATHUBY, HE IMpOIyCKAaeT 3aHAThuA 0e3

YBAKUTEIBHOW MMPUYUHBI, TEMOHCTPUPYET BBICOKMH yPOBEHb 3HAHUN U KOMIIETEHIIMM, BIIAJIEET
Ha BBICOKOM TBOPYECKOM YPOBHE NPHOOPETEHHBIMU B XOJA€ M3YYEHHS MPOrpaMMbl YMEHHUSIMU
Y HaBBIKaMU;

Cpeanunii  ypoBeHb: oOyyarouimiicss ~ J€MOHCTPUPYET  OTBETCTBEHHOCTh |
3aMHTEPECOBAHHOCTh B OOpAa30BATENbHOW JAEATEIBHOCTH, MPOSBISIET XOPOUIMM  ypOBEHb
3HaHUM W  KOMIIETEHIMH; WHUIUATHBBl HE NPOSABISET, HO CIOCOOEH NOJJEPKUBAThH
MHULAATOpa B IPELJIaraéMoOM II0JI€ JESATEIbHOCTH, B JOCTATOYHOW CTEIEHU BJIAJEET
[I0JIy4Ya€MbIMHM B XOJI€ U3YUYEHHUs IIPOrpaMMbl YMEHHUSIMU U HABBIKAMU;

Hu3kmnit YPOBEHb: oOy4aromuiics JNIEMOHCTPUPYET HEIOCTATOYHYIO
OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B OOPa30BATENbHOW JEATEIBbHOCTH, MOCEIIAeT
3aHATUSA OT Cly4yasd K CIy4yaro, ITOKAa3bIBAa€T YAOBJIETBOPUTEIBHBIM YPOBEHb 3HAHWM U
KOMIIETEHIMH, B LIEJIOM C€Ia00 BJIAJIEET MOJIyYaEMbIMH B XOJI€ U3YUYEHUS IPOrpaMMbl YMEHUSIMU

U HAaBBIKaMH.
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®opmMbl pe3yIbTATOB OCBOCHHS POrPAMMBbI BHEYPOYHOM A€ TeJIbHOCTH:

1. OT™MeTKa YPOBHS JOCTUXKEHUM 00YyUarOIIerocs B JIMCTE MeAaroruueckoro HaOJro ICHHUS;
2. 3amucu B XKypHaje ydé€ra O pe3yJbTaTUBHOCTH YYacTHs OOYYaroUIUXCsi B MEPOIPHUSTUIX
pPa3HOTO BUJIA U YPOBHS (JUILJIOM, TpamMoTa, 0J1aroiapHOCTb, IPYroe);

3. 3anucu B )KypHaie y4éta 00 y4acTHH B BhIE3AHBIX MeponpuaTHsiX. OneHKa TecTOBbIX
paoor.

TecTpl, cocTOsIIME U3 TMATH BOIPOCOB MOMXHO HCHOJb30BaTh IOCHE HU3YyUYECHUS
Kaxoro matepuana (ypoka). Tect u3z 10—15 BonpocoB HCHONB3yeTCs IS MEPUOTUIECKOTO
KoHTpoJis1. TecT 3 20 BOMPOCOB HEOOXOUMO HCTIOIB30BAThH /ISt UTOTOBOTO KOHTPOJIS.

Ouenka pedepara.

Pedepar olieHuBaercs mo CreayrolUM KpUTEpHUsIM: * COOJIIOJEHUE TPeOOBaHUN K €ro
o opMIICHUIO;

* HEOOXOAMMOCTh W JOCTATOYHOCTH IS PACKPBITHS TEMbI TNPUBEICHHONW B TEKCTE
pedepara undopmanuu;

* yMeHHE 00yUaronierocsi CB000HO U31araTh OCHOBHBIC UI€H, OTPaXXKCHHBIEC B pedepare;

* CHOCOOHOCTH O0O0ydYaromerocsi MOHATh CYTh 3a/JaBa€MbIX YJIE€HAMHU aTTECTallMOHHOU
KOMHUCCHHU BOIIPOCOB U C(HOPMYIIUPOBATH TOUHBIE OTBETHI HA HUX.
Ouenka npoekra.

[TpoekT oleHMBaeTCS MO CIEAYIOUIMM KpUTEpUSM: * COONIOJeHHE TpeOOBaHUIl K €ro
o opMIIeHNIO;

* HEOOXOAUMOCTh M JOCTATOYHOCTh IS PACKPBITHS TEMBbl TPUBEIECHHOW B TEKCTE
NpOeKTa HHPOPMALINH;

* yMeHHe 00yJaroerocsi CB000HO U31araTh OCHOBHBIE UICH, OTPAKCHHBIE B IPOEKTE;

* CIIOCOOHOCTH O6yan-OIIICFOC$I INOHATH CYTH 3aJaBaCMbIX YJICHAMHU aTTeCTallMOHHOMN
KOMHCCHH BOIIPOCOB U C(bOpMy.]II/IpOBaTB TOYHBIC OTBCTHI Ha HUX.

Temamuka ucciedoeamenbckux U  HPOEKMHBLIX padom ¢  UCHONb30OBAHUEM
ooopyooeanusa yenmpa « Touka pocmay:
1. N3yuenune meno9HOCTH Pa3IMIHBIX COPTOB MbIJIAa M MOOIIIUX CPEJICTB.

2. HVupukaTopHbIE CBOWCTBA pPA3MYHBIX pacTeHU M 1BeTOB (c ompenenenuem pH
pactBOopoB). 3. OrmnpeneneHue kKauecTBa XjaeO0neKapHoi MyKkH U xjeda.
4. OmnpeneneHne Ka4eCcTBa KUCIOMOJIOYHBIX MPOAYKTOB.

5. Ompenenenre 3aBUCUMOCTH U3MeHeHHs pH 1enpHOro ©  macTepu30BaHHOTO
MOJIOKa OT CPOKOB XpaHEHHUS.
6. W3yuyenue 3(eKTUBHOCTH PA3TUYHBIX COJIEBBIX TPENIOK.

7. KoHCTpynpoBaHUE «XUMHYECKUX I'PEJIOK», OCHOBAHHBIX Ha XMMHMUYECKHX peaKkiusX. 8.

CuHTe3 «MajlaxuTay B Pa3IMYHBIX YCIOBHSIX.
9. N3ydeHue KOPpO3UU Kejae3a B Pa3INUHBIX YCIOBUSX.
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10. BnusiHME cBeTa M KMCJIOPOJAa Ha CKOPOCTh PA3JIOKEHHS pacTBopa noauaa kamus. 11.
Omnpenenenue KayecTBa BOJONPOBOIHOMN BOJIBI.
12. JKéctkocTh Boabl. ClocoObI onpenesieHns KECTKOCTH BOBI.

13. Bbymaxnas xpomarorpadus. Xpomartorpaduyeckoe paszjieneHue BemecTs. 14.
XpycranbHoe CTeKJI0. MOXKHO JIM UCIIOJIb30BATh I XPaHEHUs! UL ?
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

paxyabraTnBa « IKCIEPUMEHTATbHAA XUMHA» - 9 Kiaace (34 yaca)

€ NCIOJIb30BAHMSA 000pyA0BaHMsA HeHTpa «Touka pocTay»

Ne n/m Tema ypoka Koa-Bo Jara HNudpopmannonnas HUcnoab3oBanue
4acoB MoAAePKKA Y4eOHUK o6opynoBanus «Touka
pocTa»
1. Beoouwiit uncmpyxmasic no Th | TexHuka 6e3omnacHoOCTH B
XHMHMsI — HayKa dKCIIEPUMEHTAJIbHAS. KaOMHeTe XMMHH LIEHTpa
TP «Touka Pocta». 3HakOMCTBO C
Jlemoncmpawuonnwtii onvitm Nel. 000pY/IOBaHUEM.
O3naxomaenue c 1a60pamopHsbim 000pyoosanuem;
npuémul 6e30naAcHOl padomul ¢ HUM.
BxoaHoe TecTUpOBaHHUeE 110 TEOPETHYECKUM U
NPaKTHYECKUM 3HAHHMAM 32 § KJi1acc
Pa3zges 1. MHOroo0pasue XuMH4eCKHX PeaKIUil B IKCIIEPUMEHTAIbHON xumuu (7 4)
Tema 1. Xumnyeckne peaknum (3 4) JlaTank Temmneparypsl
2. Ilpaxmuueckan paooma Ne 1 1 (TepMOTIapHbIi), CIUPTOBKa
«llIpasuna mexnuku 6ezonacnocmu npu pabome c Haruux
naoopamopuvim 0oopyoosanuem. Ilpaguna TeMIIepaTypbl IIATHHOBBIH
nonb306anus HazpegameapbHvimu ycmpoiicmeamuy, Th
OBP B 3kcriepMMeHTaIbHON XUMHUH
Jabopamopnwiit onvim Ne 1 «H3yuenue peaxyuu e3au-
Mooelicmeusn cyibhuma Hampus ¢ HEPOKCUOOM 8000P0Oa)
Th
3. TemnoBoii 3¢ ekt xumuueckux peakuuid. [lonsTre 00 1 HaTiuK TeMIepaTyp
IJIaTUHOBBIN
9K30- U SHAOTCPMUUYECKHUX PEAKIIHSIX.
Hemoncmpayuonnstit onvim Ne 2 Ipumepor sx30- u
IHOOMEPMUYECKUX PEaKYUIL.
Hemoncmpayuonnstit onvim Ne 3 «Tennoeoi y¢hghexm
pacmeopenusn eeuiecme 6 600e»
4. 1

CKOpOCTh XMMHUYECKUX PEaKIMil

JHemoncmpayuonnstit onvim Ne 4 Bzaumoodeticmeue yunka c
COMAHOU U YKCYCHOU Kuciomamu. Bzaumooeticmaue
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VIUPOBAHHO20 YUHKA U YUHKOBOU NBILIU C CONAHOU KUCIOMOU.
Bszaumooeiicmeue oxcuoa meou(ll) c cepnoil kucromou pasHoui
KOHYEHMpAayuu npu pasHvlX MeMnepamypax.

Ilpakmuueckasa paboma No2. U3yuenue enuanusn

Haruux pH
JlaT4uuK HanpsKeHUs

YC108Ull RPOBEOEHUA XUMUYECKOU PEAKUUU Ha eé

ﬂcopocm b. 1b

abopamopnwtii onvim Ne 2 «CpaenumenvHas xapaxkme-
pucmu Ka 6o0ccman 0 GUMETbHOU

Tbh TOogroroska kI UA
Cn0C06ﬂocmu MmMemailoe)

Tema 2. DJieKTPOIUTH

[yeckas qucconuanusa (4 4.)

DNEeKTPONUTUYECKAs JUCCOLUALINS — TIIaBHOE YCIOBUE
MPOTEKAHUS PEAKLUI B pacTBOPax.
JHemoncmpayuonnstii onvim Ne5 Henvimanue pacmeopog
eewlecme Ha SJIeKmpudecKyro npoeof)wwocmb.
JHemoncmpayuonnwtii onvim Neb « nexmponumol u
HEINeKMPOIUMbLY

DNEKTPONUTUYECKAs JUCCOLMALIMS KUCTIOT, IEJI0YeH U
CoJIe.
Jlabopamopnuiit onvim Ne 3. «CunvHole u ciabvie 21ex-

1

§5-7 — 9xn

JlaTauk 371€KTPOIPOBOTHOCTH

PeakTuBbl 1 XUMHUECKOE
obopynoBanue PeakTuBbI 1
XHMHUYECKOEe 000py10BaHKE

mpoaumoly Onpedenenue KUCIOMHOCMU-OCHOBHOCIU CPeObl
HOJLYUEHHbIX PACMEOPOE C NOMOWBIO UHOUKAMOPA U OAMUUKA
anexmponpogoonocmu, Th

Jlabopamopuutit onvim Ne 4 «3asucumocms 31eKmpo-
NPOBOOHOCHIU PACMBOPOS CULLHBIX INEKMPOIUMOE OM
xonyenmpayuu uonos, Th

Peaxiiun nonHoro oomeHa.
Jlabopamopuutit onvim Ne 5 « Bzaumoodeticmeue 2udpokcuoa

I'n.2 — 9kn

JlaT4uk 3IeKTPOIPOBOIHOCTH,
J103aTop 00BEMA KUIKOCTH,

ﬁm‘l’\F"T‘IIQ

bapus ¢ ceprou kuciomouwy , Ib

Jlabopamopnutii onetm Ne 6 Peaxyuu o6mena mesicoy
pacmeopamu anekmponumos, Th

Ilpakmuueckaa paboma Ne3.

«Onpedenenue KOHYEHMpAyuUu COau No d1eKMpOnpo8oOHOCHU
pacmesopay, Th

IMoaroroska k TMA

Ilpakmuueckan paooma Ne4. Peuienue
IKCHEPUMEHMATIbHBIX 3A40a4 NO meme

DO Peixe

«Inexkm
ponumu
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yeckan ouccoyuauyuny. Th TecToBbI KOHTPOJIb
no paszoeny «MHorooopasue
XHUMHMYECKUX PeaKUuil B IKCINEPUMEHTAJIbHOM XUMUM»

PeakTuBBI U1 XUMHYECKOE
obopynoBaHue, TaTIUK
9IEKTPOMPOBOAHOCTH

Paznen 2. IIpakTuKyM 10 U3Yy4YeHHIO CBOMCTB MPOCTHIX BELIECTB: META/IOB U HEMETAJLJIIOB, UX coeuHeHu# (20 v)

Tema 3. CBoiicTBa FaJIOFeHOB (2u)

9. | lanorensl: (pU3NYECKHE M XMMUYECKUE CBOMCTBA § 10-12 PeakTiBbl 1 XUMHYECKOC
Jlabopamopnwiit onvim Ne7 Pacnosnasanue consinoti Kuciomol, o0opynoBanue
X0pUd08, BPOMUO08, UOOUA08 U 100d.

Th

10. | JlabopamopHuusiii onvim NeS. Anmapar ms
Ombéenusaowue ceoticmea xaopa , Th HPOBEACHUA X~
Jlabopamopnuwtii onvim NoY. MHUHCCKHIX MPO-

yeccos (AJIXP) Pearruser i
Baawwnoe gbimecHenue 2ano2enos u3 pacmeopos ux coiei,alb HMEeCK € 6 pyn BamHe
Ilpakmuyeckas padoma N 5. « JIEHUE COOEPIHC K XIODII-
HUsA XJlopu ionols § numbeoit 303) P ﬁ)e P 7ER3H pua
IHoaroroska k TMA
Tema 4. Cpoiicra opoaau-cepbl—(44)

11.  Kucnopoi: nonyuenye u XMMHYECKHE CBOMCTBA. 1 § 13-15 PeakTuBbI M XUMHYECKOE
Hemoncmpayuonnviii onvim Ne 7. «llonyuenue u oopynoBanue
cobupanue Kuciopooa 6 1abopamopuu
U 3anoHeHue um 2a3omempar
Jlabopamopnuiii onvim Nel.

«lopenue cepul na 6030yxe u 6 kucinopooe» Th
12. | CepaXuMuueckue cBolicTBa cepht. PeaKTHBEIL, KOIICKIMH K
. XHUMHUYECKOe 000pyI0BaHHE
Jlemoncmpavyuonnwtii onvtm Ne8. Annomponnvie § 13-15

=
w

mooughuxayuu cepol. O3naKomieHue ¢ oopasyamu cepol
U e€é NpupoOHvIX COeOUHeHU.

1Y

ArmapaT JId TPOBEACHU S XU =

ral Y Y
COCANHCHWY CCPbL. CCPDUOBUAVUPUA, CEPOVUUPOUUHRUA

kucioma. CynbQuabl.
Jemoncmpayuonnstii onvim Ne9 Obpasyvt npupoomvix
cybuoos u cyavgamos.

Jlabopamopuwtii onvim Nell. Kauecmeennvie peakyuu Ha
cynouo-uonvt 6 pacmeope. Th

Mudeckux peakuuit (AITXP),
mpuOOp IS MOTy4YEeHUS Ta30B
nnu annapar Kunmna
PeaxTuBsl, KOIIEKINH U
XMMHYECKOE 000pyJOBaHNE

[Hy
I

CoennHenns Cepul: OKCHI Cephl (1V), CEpHUCTasA KACIO0Ta
U €€ COJIU.
Jabopamopnwtii oneim Nel2Kauecmeennvie peakyuu Ha

[
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bgum- uonvt 6 pacmeope. Th
Coenunenus cepsl: okcua cepsol (VI), cepHas kucinoTa u ee
COJIH.

Ammapar i IpOBEICHUS XU-
Mugeckux peaknuit (AIIXP)

Jlabopamopiiii onvim Nel3 Kauecmeennvle peakyuu Ha

cynbam-uonvl 8 pacmeope.
TE
15

CBoiicTBa CEpHOU KUCTOTHI Jlabopamopnutit onvim Nel4
H3yuenue ceoticme ceprnoii kuciomol, Th
ITonroroska xk A

Tema 5. CpoiicTBa a3ora u gochapa (44) Harduk 571eKTponpoBOAHOCTH
15. | AsoT: Qusnyeckue U XMMHYECKHE CBOICTBA. 1 §23 § 16-18 PeaxTBbI 1 X1MiecKoe
§ 24 obopynoBaHue
AMMUax.
Hemoncmpayuonnstii onvim Nel0 Ilonyuenue ammuaka u e2o
pacmeopenue 8 8ooe.
Jlabopamopnsiu onvim Ne 15 «Ocnoensle ceoucmea am-
muaxkan Th
Conun ammoHUS.
Jabopamopnwiit onvim Nol 6
Bzaumooeticmsue coneui ammonus co wenouamu Th
16. | A30THAST KHCIIOTA. 1 § 16-18 TepMOpe3uCTOPHBINA JaTUUK
Jabopamopnwtii oneim Ne 17. H3yuenue ceoticme azomuou COVTEPEITPRS AR PR
JaTYUK SJICKTPOIIPOBOJHOCTH,
kucromol Th anmapar Jisl IPOBEICHHUS
Ilpakmuueckasn paboma Ne 6. «Onpedenerue HUMpPAam- UOHO8 XUMHYECKHX PEaKIHil
6 numamenvtom pacmeopen Th (ATIXP), MarHuTHas MeUIAIKa
PeakTuBEI 1 XUMHYECKOE
o0OopyznoBanue,
I[aT‘{I/IK HUTPAT-UOHOB
17. | Comrarormoticreroril— HHraaThr 1 Haruuk
U1 ASUTHOUYT RYVICVJTUTDI avT DI,
. JJIEKTPOIIPOBOAHOCTH,
(]
Jemoncmpayuonnwiii onotm Nel1006pa3yvt npupoOoHvix KONITEKIIHH
Humpamos u ¢hocgpamos.
Jlabopamopuwtii onvitm Nel8
OsHakomneHue ¢ a3omHuiMu U Gocghoprvimu
yooopenusamu. Pacnosnasanue azommuuix yooopenuu. Th
18. | docdop. Coemunenus pochopa: oxcua pochopa (V), 1 Hemoncmpayu
oprodochopHas kuciaora u ee conu. DochopHbie OHHBIU ONbIM
Nel2|Th

ynoopeHust
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Obpasubl kpacroz20 ociopa, oxcuda hocgopa (V),

§ 19

PeaxTuBBI 1 XUMHYECKOE

npupoousx-ghochamos obopynosanne
Jlabopamopnuwtit oneim Nel9 «l openue cepwvt u hochopa
Ha 8030yxe u 6 kuciopooe» Th
ITogroroska k 'MA
Tema 6. CBoiicTBa yriaepoaa u kpeMuus (4 4)

19. | Vrnepon, dusuueckue cBOICTBA. A110mponus yanepooa: 1 §31-§32
anmas, epagum, kapoun, ghyiiepersvi. XaMUIECKHE
CBOIicTBa yriepoja.

Hemoncmpayuonnwtii onvim Nel3 Mooenu kpucmannuyeckux
pewémok anmasa u epaguma.

20. | Okcuppl yriaepoaa. YrapHblii ¥ YIJIEKMCIIBIA Ta3bl. 1 §20-21 Hariug
VYronpHas KHUCIOTa, KApOOHATHI ;ﬁi?&goﬁgﬂlﬁfg’npmop
Hemoncmpayuonnstii onvim Nel4 Obpasyvr npupoonvix S ——. ra301; .
Kap60Ham06 U CUuIUKamoes. anmapar Kumma
Jadopamopnwtii onvtm Ne2( KadectBeHHast peakuusi Ha PeakTHBEL M XUMHUCCKOe
yraekucnbiii taz. Th oGopynoBanue
Jabopamopuowtii oneim Ne21 KauecTseHHas peakuys Ha
kapbonar-uon. Ih
Jlabopamopuutii onvim Ne 22
«B3aumooeticmsue uzgecm-

KOB0U 800bl C Y2NIeKUCTbIM
easom» Th

21.  IIpakmuueckas paboma Ne7. «[lonyuenue oxcuoa
yenepooa (IV) u usyuenue eco ceoticms. Pacnosnasanue
kapoonamosy. Th

22. 1 Kpemnuii u e2o coeounenus. 1 § 24-25 p
Jlabopamopnuiii (3anumamenvhutit) onvim Ne 23 Tosropats mo e

. YueOHHUKY
«Buvipawusanue 6ooopocneii 6 cunuxamuom kneey Th a
Mororoska k [1 MaTepHa riaBbl <
KoHTposibHOe TecTHpOBaHME 10 nOOpaszoeny iy
«IIpakTUKyM 110 U3y4EHHUIO CBOMCTB IIPOCTHIX BELIECTB u
HEMETAJJIOB UX COCJMHEHUI u
Tema 7. O6uue 1 MHAMBHAYAJIbHBIE CBOICTBA METAJLIOB (6 1) 23.
1 § 28-29 c

OO6mue puznueckne 1 XUMUYECKHE CBOMCTBA METAJIIOB:
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HeMeTallJlaMH, KUCIIOTaMHU, CONIIMU. BoccTaHOBUTENbHBIE
CBOICTBA METANIOB. DIeKMpPOXUMUYECKULL PSIO
Hanpsoicenut memannos. Jlabopamopuwiii onvim Ne32

9
B 11310001t omRiie - a10eiaa i dor— O D aCI-ROIIALL

PeakTuBbl 1 XUMHYECKOE
obopynoBaHue

Bsaumodetcmesiie vemaiios ¢ pacmeopamit co
Bzaumooeiicmeue memannos (maznus, yunka, scenesa,
Meou) ¢ pacmeopamu KUCIom

Hemoncmpayuonnutii onotm Nel5 Hszyuenue obpaszyos
memannos. Th

PeakTuBbl 1 XUMHYECKOE

o0opynoBaHue

24. | Illenounsle MeTawibl. COeAMHEHNS MIEIOYHBIX METAIJIOB §30 Peaktupb! 1 XuMHIECKoe
Jlemoncmpayuounulii onvtm .ngl 6 Bzaumooeticmeue EO:P?JES:;I::: FCaKTHBET
WEeIOYHBIX MEeMAlo8 C B0OOIL. 0GopyToBaHHe
CBoiicTBa MMIETI0YHO3EMETBHBIX METAIOB U UX
COCTMHCHMIA.

Hemoncmpayuonnstii onvim Nol7 Bzaumoodeticmeue
Wé]lO'-lHOS’@M@JZbelX memanioe C 60()012.
Obpasyvl sasxicHeux NPUPOOHbIX COCOUHEHUN MACHUSL, KATbYUS.

25. | CpoiicTBa coequHEHMI KanbIus. YKeCTKOCTh BOIBI §31-32 Peaktipbl 1 XuMHIECKOE
Jabopamopustii onvim Ne25 O3naxomnenue co obopyosaime
ceolicmeamu U npespaujeHusMyu KapooHamos u
2uopokapoounamos. _Th
Jlabopamopuwtii onvim Ne26 Ycmpanenue scecmrocmu
800061 8 domawinux yciosusix Th

26.  CBoCTBA ATIOMMHMS §33 PeakTuBBI M XUMHUYECKOE

AMOOTEepHOCTh OKCHIA W THAPOKCHIA AITFOMUHUSL.
Jlaéopamopnutii onvim Ne27 [lonyuenue 2uopokcuoa
AnoOMUHUA U 83aumMooelicmeue e2o ¢ KUCIOmamu u

obopymoBaHue
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weiovamu.

27. | AM(OTEpHOCTh OKCHAA M THUIPOKCHUIA ATIOMHHHS. 1 § 34 P gaKT“BH 1 XUMAIECKOC
7 000 OBaHHUC
Jlaéopamopnutii onvim Ne35 [lonyuenue 2uopokcuda pyA
. JlaTduk naBieHus,

AMIOMUHUA U 83aUMOOelicmeue e20 ¢ KUCIOMmAamMu U PEAKTHBEI M XHMHUECKOE
wenovamu. obopynoBaHue,
Keneso. KOJUIEKLIH
Hemoncmpayuonnstii onvim Nel 700pasywl pyo dicenesa. PgaKTHBH 1 XUMHYCCKOE
Corcueanue dicenesa 8 Kuciopooe u Xxjuope. ODOPYyAOBAHHE
Jlabopamopuutit onvim Ne 36 « Oxucnenue dxcenesa 60
enasicnom 6030yxe» Th
CBolicTBa COeIMHEHUN jKee3a: OKCUI0B, THAPOKCUIIOB U
coueid xene3a(ll u III).
Jlabopamopustii onvim Ne29 [lonyuenue cuopoxcuoos
arcenesa(ll) u (I11) u 63aumoodeticmsue ux ¢ KUCIOMamu u
wenovamu. Th

28. | Ipaxmuueckas paboma Ne9. Pewienue 1 PeaKTuBbI 1 XMMHUECKOE

IKCHEpUMEHMAIbHbIX 3a0ay no meme «Qowue u Ilosroputs Te y | 0GopynoBaHme
. «Mertamiby. M
UHOUBUOYaIbHBIE C8olicmea memannoe». Th IToBTOpUTH 1O
[IKoogHrropToonBbkHaoke I'TllecAtnposaHue no noapasgeny
MyyaeTgeuPHyag/ty rasbl « [IpaKTHKYM 110 H3y4eHHI0 CBOMCTB NPOCTHIX BELIECTB
MeTaLiop MX COeMHEeHU»
Pa3znes 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJBHON M MPOCKTHOM AesATeJIbHOCTH (6 1)

29. | IIpakmuueckan paboma Nel0. Tb Odopawenue co 1 PeaKkTUBBI 1 XMMHYECKOE
cmekiom (ceubanue cmekIaHHOU MPYOKU, U320MOBIIeHUE: 060pynoBaHue
nunemKu, Kanuuispos, nNpocmeuux Y3108, npocmeuuux
npubopos). Tb

30. | XMMHUYECKUI aHAJIU3: KAYECTBEHHBI U KOJIMYECTBEHHBIN 1 PeakTuBBI U XUMHYECKOE

oo VIORAHHE
OOOP yAOBainc

31. | TeopeTuueckre OCHOBBI OIBITHO-IKCIIEPUMEHTAILHOU U 1 PeakTHBBI 1 XHMHYECKOE
IMPOCKTHOW AeITEIIHbHOCTH. obopyaoBatue

32. | BemmonHeHnwue y4eOHBIX MIPOEKTOB, OTIBITHO- 1 PeakTHBBI U XUMHYECKOE
AKCIIEPUMEHTAIBHBIX padoT. 060pynoBaHue
[IpakTryeckue paboThI 10 TEMaM MPOCKTOB yyamuxcs, 7h

33. | [loaroroBka y4eOHBIX IPOEKTOB K 3aLUTE 1

34. | [IpomexyTouHas aTTecTanus. 1

3armTa IpoeKTOB
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MarepuajbHO-TeXHHYeCKas 0a3a

1. Hudpossie nadopatopusi: twianmet (I1K), Jlatumk Bbicokoi Temmeparypsl -200
...+1300; lyn snektponpoBoaumocty; Inektpon pH; [laTumk TemrepaTypbl IIATUHOBBIN
-40 ...+180.

2. KoMImiekT XumMudeckoro 1abopaTtopHOro o0opyaoBanus (MUHUMAIBHBIN). Bechr
nabopatopHbIi 35eKTpoHHbIE 10 200 T.

CnuproBka 1abopatopHasi.

Boponka koHnYecKasl.

CrexinsHHas MATOYKa.

[Tpo6upka I1X-14.

Craxkan Bbicokuil ¢ Hocukom BH-50 ¢ MeTKOM.

[Hunuuap n3meputenbhbiid 2-50-2.

[lITatuB (moacraBka) s npodbupok Ha 10 rues .

Jlepxatens /it MpoOUPOK.

[marens (J0KKa 17151 3200pa BEIIECTB) Y3KHiA.

Pa3gaTo4HbBIN JIOTOK.

HabGop ¢akoHOB /11 XpaHEHUSI pACTBOPOB M PEAKTHBOB.

[unuaap u3mMepuTenbHbld ¢ HOCUKOM 1-500.

Craxkan Beicokuit 500 M.

[IImatens (n0keuka aJig 3a0opa BelecTs) mupokuil. Habop epiieit 1y1st MbIThSI TOCY/TBI.

Xauar.

Pe3nHOBBIE EpUYATKHY.

3alIUTHBIEC OYKH.

["oprodee 11st CIUPTOBKHU.

OunbTpbl OyMaXKHbIE

3. MuHuManbsHbII HAOOP PEaKTHUBOB.
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