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@DOHJT OLICHOYHBIX CPEICTB YYEOHOW AMCIUIUIMHBI « XUMHUS» pa3padoTaH B
cooTBeTcTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpennero TnpodeccruoHansHOTO O0OpazoBaHus 1o crenuansbHocTH  09.02.07
NudopmarmonHsie CHUCTEMBI H  MPOTPAMMHUPOBAHHUE - MPOTrpamMMHCT
yTBepxkaenHoro Ilpukazom MunHucrepcrBa oOpa3zoBaHus M Hayku Poccum oT
09.12.2016 r. Ne 1568, denepanbHbIM TOCYIapCTBEHHBIM 00Opa30BaTEIbHBIM
CTaHJapTOM CpeaHero oOuiero ooOpa3oBaHus, yTBepkaeHHOro I[lpukazom
MunucTepcTBOM 00pa3zoBanus U Hayku Poccun ot 09.12.2016r. Ne 1547 (pen.
[Tpuka3zom MunucrepcTBa 00pazoBanus U Hayku Poccum ot 12.08.2022 1. Ne 732),
Pacnopsbkennst Munucrtepera npocsemienus: Poccun ot 30.04.2021 N P-98 «O6
yTBepkaeHnn KoHuenuuu mnpenogaBaHus oOHeo0pa3oBaTeNbHbIX AUCLHMIUIMH C
y4eTOM npo¢ecCuOHaIbHON HaIIpaBJIECHHOCTH IporpamMmm CpEIHETO
npo(ecCuOHANBHOr0 00pa30BaHUs, peain3yeMbIX Ha 0a3e OCHOBHOIO OOUIETO
oOpa3oBaHMs», Ha OCHOBAaHMU MPUMEPHOTO (OHIA OIEHOYHBIX CPEIACTB IO
o01eo06pa3oBaTeIbHOM y4eOHOM NUCIUAILINHE «XUMUS», TUTS
PO eCCUOHATBHBIX00PAa30BATENbHBIX OpraHu3alni, pa3pabOTaHHOTO
®denepaabHBIMIOCY IAPCTBEHHBIM OIOJIKETHBIM 00pa30BaTEIbHBIM YUPEXKICHUEM
JOTIOJHUTENBHOTO  MpodeccuoHanbHOro oOpa3zoBanus «MHCTUTYT pa3BUTHS
npodeccuonansHoro ooOpaszoBanus» B 2022 1. u paboyeil mporpaMmbl
00111e00pa30BaTEIbHON TUCIUIUTUHBI « XUMUSD.

Opranuzanusi-pa3padoTuuk: ¢eaepaibHOe TOCYIApCTBEHHOE OIOKETHOE
oOpa3zoBaTenpbHOE  yUpeXkJCHHE  BbIcIIero  oOpaszoBanust  «beraropoackuii
rOCyIapCTBEHHbBIN arpapHbii yHuBepcuretr umenu B 4. ['opuna»

CocraBuTens: Hepsi6oBa T.B., MpenoaaBaTelib Kadeapbl
o011eo0pazoBaTeNbHbBIX TUCHUILITUH Benropoackoro rocy1apcTBEHHOTO arpapHOro
yHuBepcurera umeHu B.S. ['opuHa;

lamenko 5.0, k.T.HOpenogaBareyib Kadeapbl 0011e00pa30BaTEIbHBIX
JUCIUILINH Benaropoickoro rocy1apcTBEHHOTO arpapHOTO YHHBEPCHTETa HWMCHH
B.A. T'opuna;
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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumeHennss ®OC
®OC npeaHazHayeH I IPOBEPKU PE3YJIbTaTOB OCBOCHUS
0011e00pa3oBaTeIbHON Y4eOHOM QUCHUIUTUHEI K XUMUS O CIIEIMAILHOCTHU
09.02.07 udopmarioHHbIe CUCTEMBI U IPOTPAMMHUPOBAHUE - TPOTPAMMUCT

1.2. Ileau u 3agaum co3ganus ®OC
Henbto  cozmanust @DOC  sBhseTCsl  YCTAaHOBJIEHUE  COOTBETCTBUS

yUeOHBIXIOCTIDKEHHI ~ 3alUIAHMPOBAHHBIM  pe3yibTaTaM  OOydYeHHs IO
001Ie00Pa30BATENLHON JAUCHUIUIMHE «XHUMUS» M TPeOOBAaHHMAM OCHOBHOM
00pa30BaTENbHOM MTPOrPAMMBI.

®OC pemaer 3a1a4u:

KOHTPOJIb W VIPaBICHUE MPOLECCOM MNPHOOpPETEHUs] OOyYaromUMUCs
HEOOXOJIMMBIX 3HAHWH, YMEHHUH, HABBIKOB M YPOBHA C(HOPMHPOBAHHOCTH
komrneteHiuu, onpeaenéHasix B @I'OC CITIO no HanpaBieHHIO TOATOTOBKU M Ha
ocHoBe PI'OC COO;

- KOHTpOJb (C TIOMOINBIO HAOOpa OIICHOYHBIX CPEJCTB) W YIIPABIICHHE
(C HOMOIIIbIO 3JEMEHTOB OOpaTHON CBSI3U) JOCTHXKEHUEM IIeJiel peain3aluu
OIIOII, ONIPEIEIICHHBIX B BHUJIE Habopa OOILIEKYIbTYpPHBIX,
oO1enpodecCHOHAIBHBIX U MPOGHECCUOHAIBHBIX KOMIETEHIIUNA BBIITYCKHUKOB.

Hasznauenne QoHma OLIEHOYHBIX CPENICTB: MCIIOIB3YETCS IS ONEPaTUBHOTO
U PEeryJlsspHOrO YIpaBJICHUS Y4EOHOM JACATEIRHOCTHIO (B TOM  YHCIIE
CaMOCTOSITeJIbHOM) CTYJICHTOB, a TakKe IpeAHa3Ha4YeH JJIs1 OICHKH CTCIICHH
JOCTHKEHHUS 3alUIAHUPOBAHHBIX  PE3yJhTATOB OOYYECHHS 110 3aBEPIICHHIO
oOy4eHHs] B YCTAHOBJIEHHOW y4eOHbIM IIaHOM (opme: auddepeHIrnpoBaHHBIM
3a4€T.

[lepeueHb BHIOB OIIEHOYHBIX CPEJICTB COOTBETCTBYET paboueil mporpamme
JTUCIUTUTAHBI « X UMUSD».

1.3. Tlnanupyemble  pe3yabTaTbl  OCBOeHHMsA  001Ie00pa3oBaTeIbHOM
aUcHUIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

B pe3ynbTaTe ocBoeHUST y4€OHOM TUCHMIUIMHBI CTYJICHT JOJDKEH YMETh:

1. IlnaHupoBaTh U NPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI

2. UccnenoBaTh BEIECTBA U IPOBEPATH TUIIOTE3BI

3. UHTepmpeTnpoBaTh pe3yiabTaThl SKCIIEPUMEHTOB

4. TlpoBoguTh pacu€Thl 1O XUMHYECKUM ¢opMyiaM ¢  yYpaBHEHUAM
XUMHMYECKUX pEeaKLUn



5. IlporHo3upoBarh MOCHEACTBUS XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U
IIPOU3BO/ICTBEHHBIX ITPOLIECCOB

6. HccnemoBaTh XUMUYECKHE SIBICHUS U TPOIECCH OKPYKAIOIIEH CPEIbI

7. WHTepnpeTupoBaTh XUMUYECKUE MTPOIIECCH B Ouochepe

Oco0oe 3HaueHne JUCIUIUIMHA UMeeT Npu (popmupoBaHuu U pazsutun OK
u [1K (Tabmuma 1).



Taoamnua 1. Ilnannpyembie pe3yabTaThl 0CBOCHHS 0011e00pa30BaTe/JIbHONM TUCHUILTHHBI B c00TBeTcTBHU ¢ PI'OC

CIIO u Ha ocHOBe

Koa n
HAMMEHOBAaHHE

Ils1anupyembie pe3yabTaThl 0CBOCHUSA TUCUHMILIMHBI
¢popmupyembIix
KOMIIEeTEeHI M

O6mume! JIMCHMILIMHAPHbIE?

OK Ol. JIP 05 B wactu Tpy0BOr0 BOCIIUTAHUSA: [IP6 2 BnameTh CUCTEMOW XMMHYECKUX 3HAHUU,
Bei6upars - TOTOBHOCTb K TpPYAY, OCO3HAHME LIEHHOCTH | KOTOpasl BKJIFOYAET: OCHOBONOJATAIOIINAE TTOHATUS
CIIOCOOBI MacTepCTBa, TPYI0IIO0HE; (XMMUYECKHIT ~ DJIEMEHT, aToM, DJICKTPOHHAs
peUICHuA 3a/1a4 - TOTOBHOCTh K  aKTUBHOW  JCSATEIHHOCTH | 000JI0UKa aToma, S-, p-, d-3JIEKTpOHHBIC OpOUTAIH
NPOQECCHOHATIBH | TeXHONOIUYECKON M COLHUATBHOM HAIPABJICHHOCTH, | aTOMOB, HOH, MOJIEKY 1A, BAJICHTHOCTb,
ot CIIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATH U | DJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHHS,
ACATEIBHOCTH CaMOCTOATEIIBHO BBINIOJHATH TAKYO ACSITEIIbHOCTD; XAMHAYECKAsT CBsI3b, MOJb, MOJIApHAs Macca,
IIPUMEHUTEIIBHO K | - yHTEpecC K pa3IudHbIM cepaM MpoPeCCHOHAIBHON | MOJISIDHBI ~ 00BbEM,  yTIEPOJIHBIM  CKEJeT,
PasIMIHbIM NEATEIIbHOCTH, byHKIMOHANBHAS TpyNmna, pajuKkal, H30Mepus,
KOHTCKCTaM OBnazieHue YHUBEPCATBLHBIMU YUCOHBIMU M30MEPBI, TOMOJIOTUYECKUM PsAd, TOMOJIOTH,

II03HABATEIbHBIMU JICHCTBUSIMMU: YIJIEBOJIOPOABI, KHCIOPOA- M a30TCOAEpKaIue

MP 01 a) 6a30BbIe TOrHYECKHE TCUCTBHS:

- CaMOCTOSITETILHO bopmMyIpoBaTh 17}
aKTyaJlu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WU

OCHOBaHUS i1 CpPaBHCHHS, KIACCHU(PHUKAIUU |
000011IeHHS;
- OmpenensaTh IHeIH  ACATSIBHOCTH,  3aJ1aBaTh

MapamMeTPbl U KPUTEPUU UX JOCTUKECHUS,

COEJIMHEHHUS, OMOJIOTUYECKH aKTHUBHBIE BEIIECTBA
(yrneBonbl, *upbl, OEIKH), MOHOMEp, IMOIUMED,
CTPYKTYpHOE€  3BE€HO,  BBICOKOMOJEKYJISIPHbBIE
COCJIMHEHHUS, KPUCTANIMYECKas pEeIeTKa, THUIIbI
XUMUYECKUX peakiuuii (OKMCIUTENBHO-
BOCCTAHOBUTENbHBIC, 3K30-U SHIOTEPMUYECKHE,
peakuuu HMOHHOIO oOMmeHa), pacTBop,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMALUS, OKHUCIMUTEID,




BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBIICHUSIX;

- BHOCUTHb KOPPEKTUBBI B JIEATEIHLHOCTH, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OTICHUBATH PUCKH
MOCJICACTBUM JEATCIbHOCTH;

- pa3BUBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH
YKU3HEHHBIX MPOOIeM

JIP 07 ©) 6a30oBbIC HCCIIEIOBATEIIBCKUE ICUCTBUSA:

- BJAJeTh HaBBIKAMU y4eOHO-HCCIICIOBATEIILCKON H
IIPOCKTHOM JEATEIIbHOCTH, HAaBBIKAMH pa3peIieHUs
npo0iem;

- BBIABIATH TPUYUHHO-CJICACTBEHHBIC CBA3U W
aKTyaJM3upoBaTh 3aJady, BBIIBHTATh THUIIOTE3Y €€
pEIIeHMS, HaXOIUTh apTyMEHTBI IS T0Ka3aTeIbCTBA
CBOMX yTBEP)KICHHWW, 3a7aBaTh MapamMeTpbl W
KPUTEPHUH PCIICHUS;

- aHANMM3UPOBATh TOJYYCHHBIE B XOJE€ PEIICHUS
3aladyd  pe3yJbTaThl, KPUTHYECKH OICHUBATh WX
JOCTOBEPHOCTh, TPOTHO3UPOBATH HW3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTh 3HAHHMS B TIO03HABATCIBHYIO H
MPAKTUYECKYIO0 00JIACTH KUZHEICITSIbHOCTH;

- YMETh HHTETPHPOBATH 3HAHWUS U3  Pa3HBIX
MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, MpE/IJIaraTh OPUTHHAIBHBIC
TIOJIXOJIBI ¥l PEIICHUST; CITOCOOHOCTH UX
HCITOJIb30BAHUS B ITO3HABATEIILHOM U COLIMATIbHOU
IIPaKTHKE

BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKLUH,
XUMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOEHHUS OpPraHUYeCKHUX
BEILIECTB AM. bytneposa, TeOpus
IIEKTPOJIUTUYECKON U CCOLIMALINH,
nepuoandecknii 3akoH JI.M. Menneneesa, 3axkoH
COXpPaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHH, (HaKTOIOTHMUECKUE
CBEJICHUS O CBOMCTBaxX, COCTaBe, IOJYYEHUU U
0e3onacHOM VCIIOJIb30BAaHUU BaYKHEHIINX
HEOPraHWYECKUX W OpPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH 1eATEIbHOCTH YEIOBEKa;

- YMETb BBISBIIATH XapaKTE€PHbIEC IPU3HAKU U U
B3aUMOCBSI3b U3yUECHHBIX OHATHIA, IPUMEHSTh
COOTBETCTBYIOIIME MMOHATHUSA MIPU ONHUCAHUU
CTPOEHUS U CBOMCTB B3aUMOCBSI3b U3yUEHHBIX
MOHSATUH, NPUMEHSTh COOTBETCTBYIOIINE MTOHSATHUS
IIPU ONKUCAHUU CTPOCHUS U CBOWCTB
HEOPTraHWYECKUX U OPTaHMYECKUX BEILECTB U UX
IIPEBPAILECHUI; BBIABIISITh B3aUMOCBSI3b
XUMHUYECKUX 3HAHUI C IOHATUAMU U
IIPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX
IIPEMETOB;

[IP6 3 ymerp WCMOML30BATh HAWMMEHOBAHUS
XUMHYECKUX  COCIMHEHUW  MEKIYHAPOIHOIO
COI03a TEOPETUYECKOW W TPHUKIATHON XUMHUHU H
TPUBUAJIBHBIE HAa3BaHHUS BaXXHEUIIMX BEIIECTB
(aTHIIEH, allETUJIEH, [JIMLEPYH, dbenou,
dbopMalblieTu, YKCYCHas KHUCJIOTA, TJHWIIMH,




yrapHblid Ta3, YIJIEKHCIIBIA I'a3, aMMUaK, ramieHas
U3BECTh, HETalleHas HW3BECThb, NHUTHEBAS COJAA M
JPYTHX), COCTaBIATh (POPMYJIIBI HEOPTAHUUYECKUX U
OPTraHWYECKUX BEIIECTB, YPABHCHHUS XUMHUUYECKUX
peakiuii, OOBSICHATh WX CMBICT; MOJATBEPXKIATh
XapaKTepHbIE XMMHYECKHE CBOMCTBA BEILIECTB

COOTBCTCTBYHOIIUMHU OKCIICPUMCHTAMH 151
3aIInucCiaMH1 ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ;
- YMCTb YCTaHaBJINBATH IMPUHAAJICKHOCTD

VU3YYCHHBIX HEOPraHWYECKUX M OPraHUYECKUX
BEILIECTB K OIPEIECIICHHBIM KjaccaM W TIpyIliam
COCIMHEHNN, XapaKTepU30BaTb HUX COCTaB U
BOXHEUIIIME  CBOWCTBA;  ONPEAEHATH  BHUJIbI
XUMUYECKUX CBA3€d  (KOBAJIEHTHAas, HOHHAasi,
MeTauIn4yecKas, BOJIOPO/IHAS ), THIIbI
KPUCTAJIINYECKUX peLIeTOK BEILIECTB;
KJIACCU(PUIIMPOBATh XUMUYECKUE PEAKLINN;

- chopMHpOBaATh MPEACTABICHUSI: O XUMHYECKOU
COCTAaBISIIOIIEN €CTECTBEHHOHAYYHOM KapTUHBI
MHpA, POJM XHUMUUA B IIO3HAHUM SIBJICHHUU
npuposbl, B (OPMHPOBAHMM MBIIUICHUS U
KyJIbTYpbl ~ JHMYHOCTH, €€ (DyHKIHOHAIbHOM
IPaMOTHOCTH, HEOOXOIMMOM NIl  pelIeHHs
IIPAKTUYECKUX 3a1a4 17} DKOJIOTUYECKHU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPEAE;

[1PG 4 ymMeTh NPOBOJIUTH PaCUEThl IO XUMUYECKUM
dbopmynaM U ypaBHEHHSIM XUMHUYECKUX PEAKLIU C
MCII0JIb30BaHUEM (PU3UYECKUX BEIUYHH,




XapaKTepU3YIOUIUX BEUIECTBA C KOJIMYECTBEHHON
CTOPOHBI: MacChl, 00beMa (HOPMaIbHBIC YCIIOBHSI)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIOJIb30BaTh
CUCTEMHbIC XUMUUECKUE 3HAHUSA JIJISl IPUHATHS
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalIUsIX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHEHUEM

OK 02.
Hcnonp3oBaTh
COBPEMECHHBIC
Cpe/CTBa MOUCKa,
aHajau3a u
UHTEpIIpeTaluu
uH(popMauu U
uH(OpMAITMOHHbBIC
TEXHOJIOTUH JIJIs1
BBITIOJTHEHUS
3aaa4
npodecCHoHalb
HOW JEATEIbHOCTH

B o0nacTu IeHHOCTH HAYYHOTO MMO3HAHUS:

JIP 04 cdopMUpOBaHHOCTE  MUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Hayku ¢ OOIECTBEHHOW TMPaKTHKH,
OCHOBAaHHOI'O Ha JIAaJIore KYJIBTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE
SI3IKOBOM M YUTATENBCKOM KYJBTYPbl KaK CpEICTBa
B3aUMOJICHCTBUSI MEXIY JIFOABMU U MO3HAHUS MUPA;

OCO3HaHUE IIEHHOCTH HAay4YHOW  JEeATEIbHOCTH
TOTOBHOCTh OCYUIECTBJIATh MPOEKTHYIO u
MCCJIEI0BATENbCKYIO JIEATEIbHOCTh MHAMBUAYAIBHO
U B Ipy1nie

OBnanenue YHUBEPCATBHBIMU y4eOHbIMU

MO3HABATEIBHBIMH JIEHCTBUSMU:

MP 04 B) pabota ¢ unpopmarmeii:

- BJIaJIeTh HABBIKAMHU IMOJy4YeHHUS HHPOpMAIUU U3
HMCTOYHUKOB  Pa3HBIX  THUIIOB, CaMOCTOSITEJIbHO
OCYIIECTBIISITh MOMUCK, aHAJINU3, CHUCTEMAaTU3alUI0 U
MHTEPIIPETANI0 MHPOPMAIIUN PA3NUYHBIX BUIOB U
dbopm npeacTaBICHUS

- Cco3/aBaTh TEKCThl B pa3IMuYHBIX (Qopmarax ¢
yuyeToM Ha3HaueHHsi MHGOpMAIllMM W IIeJICBOU

[IP6 3 yMerp TUIAaHUPOBATH U  BBIIOJHATH
XUMHAYECKUI AKCIIEPUMEHT (mpeBpauieHus|
OpPraHWYECKUX  BEHIECTB  IPU  HArpEeBaHUU,

MOJYyYECHHE JTUJIEHA W H3YYEHUE €ro CBOMCTB,
KauEeCTBEHHbIC PEAKIMM Ha allbJIETUJbI, Kpaxma,
YKCYCHYIO KHCIJIOTY; JEHarypaiusi OCJKOB TIpH
HarpeBaHUM, I[BETHbHIC PEAKIIUN OEJIKOB; MPOBOJAUTH
peakuud HOHHOIO OOMEHa, OINpeAeNsTh Cpeny|
BOJIHBIX PACTBOPOB, Kauy€CTBEHHBIE PEAKIUU HA
cynbdar-, kapOoHAT- ¥ XJIOPUJI-aHUOHBI, HA KATHOH
aMMOHMUS; pelaTh YKCIIEPUMEHTAIbHBIE 3a7a4l 10
teMam  "Meramuel"  uw "Hemeramwl") B
COOTBETCTBUU Cc npaBUJIaMH TEXHUKH]
0€30MacHOCTH TpU OOpaIllEHUH C BEIIECTBAMU U
Ja00paTOpHBIM  00OpY/IOBaHUEM; TMPEIACTABIIATH
pe3yabTaThl XUMUYECKOIO IKCIIEpUMEHTa B (opme
3allMCU YPAaBHEHUW COOTBETCTBYIOLIMX PEAKUHUUN U

dbopMynupOBaTh  BBIBOJBI HAa  OCHOBE  OTHX
pPE3yJIbTATOB;

[IP6 6 yMerp aHaTU3UPOBATh XHUMHYECKYIO
uH(dopMaIuio, MOJTYy4aeMY 0 U3  Pa3HbIX

HMCTOYHHUKOB (CpPEACTB MaccoBoil HWH(popmaIuu,
cetb MHTEpHET M Opyrue);




ayIUTOpUH,  BBHIOMpas  ONTHUMalbHYI0  dopMy
Mpe/ICTaBICHUS U BU3YyaIU3alluy;

- OICHMBAaThb  JOCTOBEPHOCTh,  JIETMTUMHOCTD
uH(pOpMallMK, €€ COOTBETCTBHE IMPABOBBIM U

MOPAJIBHO-3TUYECKUM HOpPMaM
- UCTIOJIb30BaTh CPECTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEILICHUU
KOTHUTUBHBIX, = KOMMYHHKATHUBHBIX U
OpraHM3alMOHHBIX 33J1a4 ¢ COOII0ACHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHMEHBI, pecypcocOepeKeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMALIUOHHON
0e30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHMS U 3aUThI
uH(popmanuu, THPOPMALIMOHHON 0€30MaCHOCTH
JUYHOCTH;

- [TP6 4 BnageTh OCHOBHBIMH METOJaMU HAYYHOI'O
MMO3HAHUS BEIIECTB M XHUMHUYECKUX SBJICHUH
(mabmronieHue, U3MEpPEHHUE, JKCIIEPUMEHT,
MOJICIUPOBAHUE); YMETh MPOBOJAUTH PACUETHI MO

XUMHYECKUM  ¢GopMylaM U  ypaBHEHUSIM
XUMUYECKUX  pEaKIuid C  HMCHOJIb30BaHUEM
buznuecKux BEJINYMH, XapaKTepU3yLIUX

BCIICCTBA C KOJINYECTBEHHOM CTOPOHBI: MACCHI,
oObema HOPMAJIBHBIC YCJ'IOBI/IH) ra3oB, KOJIMYCCTBA
BCIICCTBA, UCIIOJIB30BATh CUCTCMHBIC XUMHUYCCKHC
SHAHUA JIA IIPHUHATHA peIHGHI/Iﬁ B KOHKPCTHBIX
KN3HCHHBIX CUTyaluAax, CBs3aHHBIX C
BCIICCTBAMHU U UX IMPHUMCHCHUCM

OK 04.
DddexTuBHO
B3aUMOJICMCTBOBA
Th U pabOTaTh B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BHUTHUIO, CAMOCTOATCIIBHOCTHU
1 CaMOOIIPpCACIICHUIO,

MP 03 OBnazeHne  HaBbIKAMU  y4EOHO-
WCCJIEI0OBATENIBCKOM, MPOEKTHOM W  COLMAIBHOMN
NEATEIIbHOCTH;

OBnajieHHEe yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
JNICUCTBUSIMU.

JIP 07 6) coBMecTHas IeATETLHOCTb:

- TOHMMATh M MCIOJb30BaTh MPEUMYILECTBA
KOMaHJTHOW ¥ MHIUBHUIYyaJbHON paOOTHI;

- TpPUHUMATh 1I€JIM COBMECTHOM JICSITEIIBHOCTH,
OpPTraHU30BBIBATH U KOOPJMHUPOBATH JICUCTBUS 1O €€
JIOCTHIKEHHIO: COCTaBIISITh IUIaH JICHCTBUM,

[1P6 3 yMeTh MIaHUPOBATh U BBHITIOTHATh
XUMUYECKUHN SKCHEPUMEHT (TTpEBpaALICHUS
OpraHUYECKHUX BEIIECTB MPU HArpEeBaHUH,
MOJTyYEHHE STUJICHA U U3YYEHHUE €r0 CBOMCTB,
Ka4ueCTBEHHbBIC PEAKIIMU Ha aJbJCTUIbl, KpaxMall,
YKCYCHYIO KUCIIOTY; IeHaTypalus 0eIKoB Ipu
HarpeBaHHM, [IBETHHIE PEAKIINU OCIIKOB;
MIPOBOAUTH PEAKIIM HOHHOTO 0OMEHa,
OTIPENICNIAThH CPEy BOJHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIIMU Ha Cylb]art-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUSI;
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pacrpenensiTb pojau ¢ y4eTOM MHEHUN YYaCTHHUKOB
00CyKIaTh pe3yJbTaThl COBMECTHOU pabOThI;

- KOOPIMHUPOBAThH U BBIMOJHATH PAaOOTy B YCIOBHSIX
peaTbHOTO0, BHUPTYAIIbHOTO W KOMOMHHMPOBAHHOTO
B3aHMO/ICHCTBHUS,

OCYILIECTBJISITh  MO3UTUBHOE  CTPATETUYECKOE
NOBEJICHUE B pA3IUYHBIX CUTyalUUsAX, HPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM

OBnajicHHEe YHUBEPCAJIbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU:

MP 02 r) npunsarue cebsi u APYyTUxX JIOACH:

- IPUHUMATh MOTHBBI M apTyMEHTBI IPYTUX JIOJEH
MIPU aHAJIM3€E PE3yJIbTaTOB ACATEILHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO JAPYTHUX JIOJIEH Ha
OIITNOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMAaTh MHUP C TO3UIUHU
JPYToro 4ejaoBeKa

temaM "Metamibl" u "Hemeramisl" B
COOTBETCTBHHU C MPABUIAMU TEXHUKHU
0€30MMacHOCTH P OOpAIICHUH C BEIIECTBAMH U
1a00paTOPHBIM 000PYAOBAaHUEM; IPE/ICTABIISITH
pe3yabTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hOopMe
3aIIMCU YPABHEHHUM COOTBETCTBYIOIINX PEAKIIUN U
(GbOopMyIUpPOBATh BHIBOJIBI HA OCHOBE 3THUX
pE3yIbTaTOB

OK 07. JIP 14 B 065acTu 3KOJI0THYECKOTO BOCITUTAHUSL: [pPo 1 chopMHpOBaTh MPEICTABICHUSA: O
CopelicTBOBaTh - c(OpPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPHI, | XUMUYECKOU COCTaBJISIOIIEN
COXPaHEHUIO IIOHUMAHHUE BIIMSHUSA COLMAJIBbHO-DKOHOMUYECKHUX | €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUH
OKpY’Karolen IPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMAJIbHON | B TIO3HAHUU SIBJICHUM MPHUPOAbI, B POPMUPOBAHUU
cpensl, Cpelpl,  OCO3HaHME  IJO0AJIBHOTO  XapakTepa | MBIIUIEHUS U KYJIbTYphl  JIMYHOCTH, €€
pecypcocoepexe | IKOJIOTHUECKHUX MPOoOieMm; (GyHKIIMOHATLHOM TPaMOTHOCTH, HEOOXOIUMOM
HUIO, IPUMEHATh | - IUIAHUPOBAaHMWE M OCYILECTBICHUE JEUCTBUM B | i1  PELICHWS  IPAKTUYECKUX  3a4a4 W
3HaHMS 00 OKpY’Kalollled Ccpele Ha OCHOBE 3HaHUS IIeJIeH | 9KOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K
U3MEHECHUU YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; CBOEMY 3JI0POBBIO U IPUPOJHOM CPELE;

KJIMMara, aKTUBHOE HENpUATHE NeUCTBUM, nmpuHocauux Bpen | [IP6 5 ymeTs cobmrogaTh npaBuiia 3KOJ0THYECKU
MIPUHLIATIBI OKpY>Karollen Cpene; 1[€JI€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYI0BOM
OepeKITMBOTO - YMEHHE  TPOrHO3UPOBATh  HEOJATONPHUSITHBIC | NEATEIbHOCTH B IIEJSIX COXPAHEHHUS CBOETO




IIPOU3BO/ICTBA,

9KOJIOTHUYCCKUC TIOCICACTBUA  IPCAIIPUHUMACMBIX

3I0POBBS M OKPYIKAIOIIEN IPUPOJHOM CPENBL;

3¢ dHeKTUBHO JEUCTBUI, TPEIOTBPAIIATh HX; YUHUTBIBATH ONTACHOCTH BO3JECHCTBUS HA KUBBIE
JEHCTBOBATH B - paCLIMPEHHE OMbITA JACSITEIBHOCTU IKOJIOIMYECKON | OPraHU3Mbl OIIPEIEIIEHHBIX BEIIECTB, TIOHUMAs
Ype3BbIYANHBIX HaIPaBJIECHHOCTH; CMBICII ITOKa3aTelisd NPeAEIbHON JOITYCTUMOMN
CUTYyaLUAX MP 03 OBJIaZICHUE HaBbIKAMU y4eOHO- | KOHIEHTPALIUH

HCCIIEI0OBATEIIbCKOW, MPOEKTHOM W  COLMAIBHOUN

NEATEIIbHOCTH;

JIP 09. I'oToBHOCTH 1 c1IOCOOHOCTH K 0OpazoBanuto, [[IP6 1 CdhopmMupoBaHHOCTh TPEACTABICHUNA O

B TOM 4YHCJIE CaMOOOPa30BaHUI0, HA IPOTSHKEHUH MECT€ XMMHUHM B COBPEMEHHOM HAyYHOU KapTUHE

BCEH JKM3HM; CO3HATEIbHOE OTHOLIEHUE K MUpa; MOHUMAHUE POJIM XUMHUU B (POPMHPOBAHUU
K 2.4, HENpEpbIBHOMY O6pa30BaHI/IIOVKaK yCloBdIO Kpyrosopa # (yHKIIMOHAJIBHOM TI'PaMOTHOCTHU
OCyIeCTBIATS yCHEUIHOW NpoecCuoOHaIbHON U OOLIECTBEHHON YeJIOBEKa /IS PEIICHHs IPAaKTUYECKUX 3aa4;
paspaGoTKy JICSITCIIBHOCTH. [TP6 3 BnaneHue OCHOBHBIMU METOJIAMH HAYYHOT'O
TECTOBLIX MP 01. YMeHne camoCTOSTENBHO ONPEAEATh LIEIA | IO3HAHMS, VICIIOJIb3Y €MBbIMHU B XUMHH:
HaBopOB 1 NEATEIBHOCTH U COCTABJIATH IUIAHBI JESTENBHOCTH; Ha0JII0/IeHUE, OINMCaHHUeE, U3MEpPEHHUE,
TECTOBLIX CaMOCTOSITENIbHO OCYILECTBIISITh, KOHTPOJIUPOBATh U | SKCIIEPUMEHT; YMEHUE 00pabaThiBaTh, OOBSICHATH
CLICHADUEE U1 KOPPEKTUPOBATH EATEIBbHOCTD; UCIIOJIb30BATh BCE pe3yibTaThl IPOBEIACHHBIX ONBITOB M JIEJIaTh
HPOrPAMMHOTO BO3MOXKHBIE PECYPCBI U1t JOCTHIKEHNS BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTh
I NOCTABJICHHBIX LIEJIEW U PeaIn3aliy TUIAHOB METOJbl TO3HAHUSl MPU PEIICHHH MPAKTHUYECKUX

ACATCIBHOCTH, BI>I6I/IpaTI> YCIICIIHBIC CTPATCIUA B
Pa3JINYHbIX CUTYalIHuAX

3a/a4;




JIP 13. Oco3nanublii BEIOOp Oymy1el mpodeccuu u

[MP6 1 CdopMuUpOBaHHOCTh TMPEACTABICHUN O

nglcfuissc;z{mb BO3MO’KHOCTEHN peanu3aiyyi COOCTBEHHBIX MECT€ XMMHUHM B COBPEMEHHOW HAay4YHOM KapTUHE
HHCTICKTHPOBAHH AU3HEHHBIX I1aHOB; OTHOLICHHE K MHpa; MOHUMAHUE POIIM XUMUM B dbopmupoBaHUT
& KOMIIOHOHT po(hecCHOHANBHOM e TENBHOCTH KaK Kpyrozopa # (yHKIHOHAIBHOM TPaMOTHOCTH
HPOrPAMMHOLO BO3MO’KHOCTH Y4YacTHs B PEIICHUH JINYHBIX, YeJIOBEKA JIUIS PEIICHHS MPAaKTUYECKUX 3a]a4;
06eCIeTCHIs Ha 00I111€CTBEHHBIX, TOCYIAPCTBEHHBIX, [TP6 3 BiameHre OCHOBHBIMH METOJAMH HAYIHOTO
— 0OIIIeHAIIMOHATBHBIX TPOOIIEM. } MMO3HAHUS, UCTIOJIb3Y EMBbIMHU B XUMUU:
COOTBETCTRI MP 03. Bnagenue HaBbIKAMH II03HABATENLHON, HaOJII0/IeHUE, ONMCaHHUE, U3MEpPEHHUE,
cTasapram y4eOHO-UCCIIEI0BATENBCKON U MPOSKTHON HKCIIEPUMEHT; yMeHuEe 00padaThiBaTh, OOBICHATH
KOMPOBAHNS JIeSITeTbHOCTH, HaBBIKAMH Pa3pellIeHus MpoOem; pe3yJbTaThl MPOBEACHHBIX OMNBITOB M J€JaTh
CIOCOOHOCTB M TOTOBHOCTh K CAMOCTOSTEIbHOMY BBIBO/IbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH
IOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a/1a4, METOJbl TO3HAHUS TMPU PEUICHHH MPaKTHYECKUX
MIPUMEHEHUIO Pa3IMYHBbIX METO/IOB [TIO3HAHHUS.B 3ajay;
CO3J]aHUU HOBOM 0a3bl MaTEPUAIBHON KYJbTYPBI, [MP6 5 BnaneHue  mnpaBWIaMH  TEXHUKH
B PELIEHUH II100aJbHBIX MPOOJIEM YCTOHYMBOTO 0€30MacHOCTH NPHU HMCIOJIb30BAHUM XUMHUYECKUX
Pa3BUTHS YEJIOBEYECTBA BEILECTB;
IIK 5.1. JIP 09. 'oTOBHOCTH U CITIOCOOHOCTH K 00pa3oBanuto, [[[P6 3 BianeHne OCHOBHBIMH METOJaMHU HAYYHOTO
Cobupatp B TOM 4YHCJIe CaMOOOPa30BaHUI0, HA IPOTSHKEHUH MO3HAHUS, UCIIO0JIb3YEMbIMU B XUMUH:
VCXOJHBIE BCEH KU3HH; CO3HATEIHOE OTHOLIEHUE K Ha0JII0/IeHUE, OINMCaHHUeE, U3MEpPEHHE,
JAHHBIE JIs HEMPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBUIO HKCIIEPUMEHT; yMeHUuEe 00pabaThiBaTh, OOBICHATH
pa3paboTKu yCHewmHo! npodeccruoHalbHON U 001ECTBEHHON pe3yJbTaThl MPOBEACHHBIX OINBITOB M J€JaTh
IPOEKTHOU NEeSATETBHOCTH. BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSThH
nokyMmeHTauu Ha | MP 01. YMeHne caMOoCTOSITEIbHO ONPENIEIISATh IEJIM | METOAbl MO3HAHUS MPU PEIICHUH MPaKTHUYECKUX
WHOOPMAITMOHHY | IEATEIbHOCTH M COCTABIISATH IIJIAHBI JIEATEITLHOCTH; 3a/1ay;
10 CUCTEMY. CaMOCTOSITEJIbHO OCYIIIECTBIIATh, KOHTpoinupoBaTh 1 [[IP6 5  Bnagenue  mpaBuiaMu — TEXHUKH

KOPPCKTUPOBATL ACATCIbHOCTD, MCITIOJb30BAaTh BCC
BO3MOKHBIC pECYPChI AJIA AOCTHKCHUSA
ITOCTAaBJICHHBIX ueneﬁ " pcajin3aluu I1JIaHOB
ACATCIIBHOCTH, BBI6I/IpaTB YCICHIHBIC CTPATCTUH B

0€30MacHOCTH TIPH HMCIOJIb30BAaHUM XUMHUYCCKUX
BEIIICCTB;

[TP6 6 ChopmMupoBaHHOCTb COOCTBEHHOM MO3UIIUU
10 OTHONICHUIO K XHWMHYECKOW WH(POPMAIINH,




Pa3JINMIHBIX CUTYalHAX

ITOJIy4a€MOU U3 PA3HBIX UICTOYHUKOB




1.4. XapakTepuCTHKH OLIEHOYHBIX CPEJACTB

n/

HaumeHnoBa
HHE
OI[EHOYHOI'0
CpeacTBa

KpaTkas xapakTepucTHKAa OLEHOYHOI0 CPeCTBA

KonTposibHas
pabota

KoHTposibHBIE pabOTBI MPOBOJATCA € LENbI ONPEACICHUS
KOHEYHOTO pe3yJbTaTa B OOy4YeHMM IO JaHHOM TeMe WU
pazzieny, MO3BOJSIOT KOHTPOJIMPOBATH 3HAHUS OJTHOTO U TOTO K€
maTepuaiga  HeogHOKpaTHo.  LlemecooOpazHo  HpOBOAUTH
KOHTpPOJIbHbIE  pa0oThl paznuuyHoro Bujaa. C  MOMOIIBIO
IPOMEXYTOUHON KOHTPOJIBHOM pabOThl MPOBEPSIETCS] YCBOCHUE
oOyJarouMMucss MaTepuasa B [EpUOJ H3YyYEHUS TEMBI.
Hrorosast KOHTpOJIbHASI pabOTa MPOBOJUTCS C LIETBIO TPOBEPKHU
3HAHUW M yYMEHHMM II0 OTHEIBbHOM Teme, Kypey. JlomamrHss
KOHTpOJIbHasg padoTa NpU3BaHA CHUCTEMATU3UPOBATH 3HAHUS,
IO3BOJISIET TIOBTOPUTH M 3aKpenuTh Mmartepuan. Ilpu ee
BBINOJIHEHUH OOYyYaroluecsi He OTPaHUYEHbl BPEMEHEM, MOTYT
UCIIOJIb30BaTh  J0Oble  y4yeOHble  mocoousi.  Kaxaomy
oOyyarouiemycsi J1aeTcsd CBOWM BapuUaHT paldOThl, B KOTOPBIA
BKJIFOYAIOTCS ~ TBOpYECKHE  3adaHus  AJIs(popMuUpOBaHMS
0003HaYEHHBIX KOMIIETEHTHOCTEH.

Koucrmekr

KoHcniekT mo3Bosnsier (opMupoBaTh W OLEHUBATH YMEHUS
oOyyJaronmxcs mo nepepadoTke nHGopmaiuu.

[IpakTuec
Kast paboTa

[IpakTuueckass pabota — 3TO 3aJaHue ISl CTYJEHTa, KOTOPOe
JOJDKHO ~ OBITh ~ BBIMOJIHEHO TI0  TE€MeE,  OMpeAeIeHHOMN
npenojasareneM. llpenmonaraercs Takke HMCIOJIb30BAaHUE
PEKOMEHJOBAaHHOM WM JIUTEPATyphl TMpPU TOATOTOBKE K
NpakTUYeCKol paboTe W IUlaHa W3y4YeHUs MaTepuana.
PaccmarpuBaemoe 3amaHne B psAAE€  CIy4aeB  BKJIKOYAET
JOTIOJTHUTENBHYIO MPOBEPKY 3HAHUM CTYyJEHTa — IMOCPEICTBOM
TECTUPOBAHMS WM, HampuMep, HaMUCAHUS KOHTPOJILHOMN
paboTHI.

['maBHas enb NpoBeAEHUS MPAKTUYECKON pabOThl 3aKIH0YAETCS
B BBIPA0OTKE y CTYJACHTA MPAKTUYCCKUX YMEHUH, CBSI3aHHBIX C
0000IIeHNEeM U HWHTEpPHpeTalMel TeX WIM HWHBIX HayYHBIX
MarepuanoB. Kpome Toro, O0xugaercs, 4YTO PE3YJIbTAThI
MPAKTUYECKUX 3aHATUNA OyIyT BHOCIEACTBUU HCIOJIB30BATHCS




O6y‘—IaIOH_II/IMI/IC$I JJI1 OCBOCHHS HOBBIX TCM.

JlaGopatop
Has paboTa

Y4ebHOe 3aHsATHE, B pAMKaX KOTOPOT'O OCYIIECTBISIETCS] TOT UITU
VHOU Hay4YHBIN

AKCIIEPUMEHT, HAaNpaBJICHHbIA HA TMOJYyYEHHUE PE3YJIbTATOB,
MMEIOIINX 3HAYEHUE C

TOYKM 3pEHHS] YCHEIIHOIO OCBOEHHUS CTyAEHTaMu Y4YeOHOMU
IPOrpamMMBl.

B mporecce mabopatopHoii pabOThI CTYISHT:

— HW3yYaeT MpaKTUYECKUM XOJ TeX WJIA HHBIX IPOILECCOB,
UCCJIelyeT SIBJICHUS B paMKax 3aJaHHOM TeMbl — MPUMEHSS
METO/1bl, OCBOCHHBIE Ha JICKIUSX;

— COIIOCTABIISICT PE3YJIBTAThl KOHUEIIUSAMU;

— OCYIIECTBIISIET HMHTEPIPETALUI0O HTOTOB JabOpaTOpHOI

pa6OTBI, OOCHHUBACT IMPUMCHHUMOCTDL IIOJIYYCHHBIX JTdHHBIX Ha
IMPAaKTHUKEC, B KAYCCTBC UCTOYHUKA HAYYHOI'O 3HAHUA.

Keiic-
3ajaHUeE

[IpoGnemHoe 3aanue, B KOTOPOM 00yUaroliemMycs mpejjaratoT
OCMBICITUTh PEAbHYI0 MPOPECCHOHATHHO-OPUEHTUPOBAHHYO
CUTYAIINI0, HECOOXOIUMYIO VISl pEIICHUs JAHHOM MPOOIIeMBI.

Tect

Cucrema CTaHIAPTU3UPOBAHHBIX  3aJaHUM, TMO3BOJISIONIAS
aBTOMATU3UPOBATh MPOLEAYPY HU3MEPEHHUS YPOBHS 3HAHUU U
yMEHUM 00y4aromierocs.

3adger
OIIEHKOH

KoHTposibHOE  MepompusTHE, KOTOPOE  HPOBOIUTCA IO
OKOHYAHMIO U3YYEHHMs TUCLMIUIMHBI B BUJE, MPETyCMOTPEHHOM
y4€OHBIM TUTAHOM.




Taoauna 2. ®opMbI KOHTPOJISI M OLEHUBAHUSA (POPMHUPYEMbIX KOMIIETEHIIH I

WHTEPIPETAINH
uHdopMaIuu, u
nH(OpPMAITMOHHBIC
TEXHOJIOTHH JIJIS
BBITIOJTHCHHS 3374
npodecCuOHaAIbLHON
JEATETbHOCTH

Pazgen 5, Tema 5.1.
Paznen 6 Tema 6.1
Paznen 7

Tewmsr, 7.2, 7.3

- OIICHKA BBITIOJTHCHUS
1abopaTopHBIX PaboT;

Kol 1 HauMeHOBaHHE Paznen/Tema Bxonnoi Tekymmi KOHTPOJIb PyGexubiit | IIpome
(hopMHpyEMBIX KOMITETCHITHIA KOHTPOJIb KOHTPOJb | )KyTOYH
ast
aTTecTa
sl
OLEeHOYHOE CPEACTBO
OK 01. Buibupats criocobsi Paznen 1. Tema 1.1, 1.2, | Tect (bpOoHTaNBHEII OIPOC; OLICHKA 3auer c
perer s 3aa4 Paznen 2 Ouenka Tecta KOHTPOJIBHBL | OLEHKO
MPOhecCHOHATHHO Tema 2.1 2.2, Pa3nen 3 - OIIEHKA MPAKTUYECKUX padboT X padoT; 51
eATEBHOCTH Tema3. 1.,3.2 - OLICHKA BBIITOJTHCHUS
HPHMEHUTEBHO K Paznen 4 Tema 4.1. 4.2 1abopaTopHBIX PaboT;
Pa3JIMYHBIM KOHTEKCTaM 4.3
Paznen 5, Tema 5.1.
Pa3nen 6
Tema 6.1 Paznen 7
Temsr 7.1, 7.2, 7.3
OK 02. Ucnons3oBaTh Paznen 1. Tema, 1.2, (bpOoHTaNBHEII OIPOC; OLICHKA
COBPEMEHHBIE CPEJCTBA Paznen 3Tema3. 1 Oruienka Tecta KOHTPOJIb
IIOMCKa, aHAJIN3A U Paznen 4 Tema 4.1. 4.2 - OIIEHKA MPaKTUYECKUX padboT HBIX paboT;




OK 04. SddextnBHO Paznen 2. Tema, 2.2, (bpOoHTaNBHEIHN OIPOC; Ouenka
B3aMMOJCUCTBOBATDb 1 Paznien 6 Tema 6.1 - OIIEHKA MPAKTUYECKUX paboT  KOHTPOJIBHOMU
paboTaTh B KOJUICKTUBE U Paznen 7 Temsr, 7.2, 7.3 - OILICHKA BBITIOJTHEHUS | paOOTHI
KOMaHze 1abopaTopHBIX PaboT; Ouenka
KEHCOB
OK 07. ConelictBoBaTh (bpOoHTaNBHBIH OIPOC; Ouenka
COXpaHEHUIO OKpY>Kalolen - OIIEHKA MPaKTUYECKUX padboT KeiicoB
cpeabl - OILICHKA BBITIOJTHEHUS
Ecﬂ (;OC6G SKEHUIO Paznen 3Temal. 1 71200 aTg HBIX Pa0OT;
peeyp P ) Pa3znen 6 Tema 6.1 patop P ’
MPUMEHSITH 3HAHUS 00
W3MEHECHUM KJIMMaTa,
NPUHIUIBI OEPEKITUBOTO
MPOU3BOJICTBA, dP(HEKTUBHO
JIEUCTBOBAThH B
YPE3BhIYAMHBIX CUTYAIIUSIX
I1K 2.6. Ocy1ecTBIsATh Pa3nen 6 Tema 6.1 OneHka
pa3pabOTKy TECTOBBIX Paznen 7 Temsi 7.1, KeicoB
HaOOPOB M TECTOBBIX
CLIEHApUEB M5
MPOrPaMMHOTO
o0ecreyeHusl.
[1IK 2.4. ITponzBoauTh Paznen 3Tema3. 1, . OneHka
(bpOoHTaNIBHEII OIPOC;
WHCIIEKTUPOBAHHE 3.1Pa3nen 4 Tema 4.1. KOHTPOJIb
Ouenka Tecta .
KOMITOHEHT nporpammHoro | 4.2, 4.3 HOM
- OIIEHKA MPAKTHUYECKUX paboT
obOecrieueHus: Ha MPeIMET Pa3znen 5, Tema 5.1. paboThI
- OIICHKA BBITIOJTHCHUS
COOTBETCTBHUS CTaHIApTaM Paznen 7
1abopaTopHBIX PaboT;
KOJIMPOBAHUS Temnr 7.1, 7.2, 7.3
[IK 5.1. CobOupatp Pa3znen 6 Tema 6.1 Ouenka




VCXO/HBIC JTAHHBIC JIISI KEWCoB
pa3pabOTKH MPOEKTHON
JIOKYMCHTAITU! Ha
WHOOPMAITMOHHYIO CHCTEMY.




3. Kpurtepuu oneHuBanusi (opMUpPyeMbIX KOMIIETEHIUI

Kpurtepun onieHKku yueOHOM AeSiTeIbHOCTH 10 reorpapuu

Pe3ynbraTomM MpoOBEpKH YpOBHSI YCBOCHHS y4eOHOTO Marepuana SBISCTCS
orMmeTka. [Ipu olieHke 3HaHM ydyalumxcs npeamnoaraeTcs: oopaiiarb BHUMaHue Ha
[IPaBUJIIBHOCTb, OCO3HAHHOCTH, JIOTUYHOCTh M JOKA3aTEIbHOCTh B U3JIOKECHUU

Marcpuaiia, TOYHOCTDB HCIIOJIB30BaHUA XUMHYECKOM TCPMHUHOJIOTHUH,

CaMOCTOATCIIbHOCTD OTBCTA. OHGHKa 3HAHUU InpcariojaracTt yLIéT

WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K

opraHmusanuun pa6OTI>I.

Hcxons u3 nocTaBiIeHHBIX LIENEH, YUYUTHIBACTCS:

* [IpaBUIBHOCTP M OCO3HAHHOCTH W3JIOKEHHS COIEPIKAHUSA, IOJTHOTY PACKPBITHUS

MOHATUH, TOYHOCTb YIOTPEOIEHHUS HAYYHBIX TEPMUHOB.

* CreneHp (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U 00IICYYEOHBIX YMEHHM.

* CaMOCTOSITEILHOCTh OTBETA.
° PGLIGBYI-O I'paMOTHOCTD U JIOTHYCCKYIO ITIOCIACIOBATCIbHOCTL OTBCTA.

KpHTepHH OIICHKH Komnbmmepnoﬁ npe3enmavuu.

Ne Kputepun onieHku Oayr | oreHKa

n/ JIBI

n

1. | KommproTepHasi mpe3eHTalrs COOTBETCTBYET HelsaM M 3amadaMm | 5 | OTanyH
JUCIUTIINHBI, CoJIepKaHue Npe3eHTalNN MOJTHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TeMe, PAaCCMOTPEHBI BOIPOCHI IIO
npobiieMe, CIalapl PacHoJIOKEHBI JIOTUYHO, IMOCJIEI0BATEIBHO,
3aBeplIaeTcs MPe3eHTAIMs YeTKUMHU BbIBOJIAMHU.

2. | KomnbrorepHasi mpe3eHTalusi COOTBETCTBYET LesiM W 3agadam | 4 | Xopoiu
JUCIUIINHBI, coJiepKaHue pe3eHTaluN MOJIHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TeMe, 3asBJICHHas TeMa pacKpbiTa
HEJOCTAaTOYHO TOJHO, MPU O(OPMIICHUH NPE3EHTALNUN UMEIOTCS
HEJ0YEThl.

3. | KommbrorepHasi mpe3eHTamusi COOTBETCTBYET IENISIM W 3ajadaMm | 3 | YIOBje
NUACLMIUIAHBI, HO €€ COAEepKaHWEe HE B IIOJIHOM Mepe TBOPUT
COOTBETCTBYET 3asBIICHHOW TEMeE, 3asBICHHAs TeMa pacKphiTa eIIbHO
HEOCTAaTOYHO TIOJTHO, HapyIIeHa JOTUYHOCTb u
MIOCIIEIOBATEIHHOCTh B PACIIOJIOKEHUH CIIalI0B.

4. | Ilpe3enTanus HE  COOTBeTCTBYyeT  ueiasiM u 3anadam | 2-0 | Heyznos
JUCHUIUIMHBI, COIEPKaHUE HE COOTBETCTBYET 3asBJIICHHOM TeMe U JETBOP
U3JI0’)KEHO HE HAYYHBIM CTHIIEM. UTEJIbH

0




Kputepum oueHKu pedepatoB, KOHCNEKTOB:

Ne Kputepun ouenku Oas1 | OlLIEHK

n/ Tl | a

I}

1. | CooTBeTcTBHE LENSIM W 3ajladyaM AUCIHUIUIMHBI, aKTyaldbHOCTh | 5 | OTiaud
TEMbl U PAaCCMATPUBAEMBIX MPOOJIEM, COOTBETCTBHE COJICPKAHUS HO
3asBJICHHOW TeMe, 3asBIICHHAass TeMa IIOJHOCTBIO PACKpHITa,
pacCMOTpPEHHE JWCKYCCHOHHBIX BOIMPOCOB IO  Mpobieme,
COTIOCTABJICHBI PA3JIUYHBIC TOUKHU 3PEHHUS IO pacCMaTPUBAEMOMY
BOIIPOCY, HAy4YHOCTh fI3bIKA M3JIOKEHUS, JIOTUYHOCTh W
MOCJIE0BaTENLHOCTh B U3JI0KEHUH
MaTepuaa,KoJMueCTBO HCCICIOBAHHOW JIUTEPATyphl, B TOM
YHCJIE HOBEHIIMX HCTOYHUKOB IO MPOOJIEME,4eTKOCTHBBIBOJIOB,
odopmieHue paboThI COOTBETCTBYET MPEIbSIBISIEMbIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE IENAM M 3a7adyaM JUCHUUIUIMHBI, aKTyalbHOCTH | 4 | Xopo
TEMbI U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJIEPKAHUS 1o
3asBJICHHONM TEME, HAy4YHOCTb SI3bIKa W3JIOXKEHUSI, 3asiBJICHHAs
TeMa pacKpbITa HEIOCTATOYHO IOJHO, OTCYTCTBYIOT HOBEHIIINE
JUTEpaTypHble HCTOYHUKU TIO mpobieme, Tpu OPOpMICHUHU
pabOThl UMEIOTCS HEJIOUYETHI.

3. | CooTBeTcTBHE TIENsIM W 3a7adaM AWCIHMIUIMHBI, cojaepxkaHue | 3 | YIoBn
paboThl HE B TOJHOW MEpE COOTBETCTBYET 3asBICHHON TeMe, €TBOD
3asiBJICHHAs] TeMa PacKphITa HEJOCTATOYHO TOJIHO, UCIIOIH30BAHO UTEIb
HEOOJIPIIIOE KOJMYECTBO HAYYHBIX HMCTOYHUKOB, HapyIlleHa HO
JIOTUYHOCTh M MOCIIEA0BATEIHOCTh BU3JIOKEHUU MaTepHalia, pu
oopMIIeHHUHU pabOThl UMEIOTCS] HETIOUYETHI.

4. | Pabora HE COOTBETCTBYeT IeisM M 3adadyaMm aucuuiuiuusel, | 2-0 | Heyno
cojiep>KaHue pabOThl  HE COOTBETCTBYET3asIBJICHHOU BJICTB
TEeMe,COoJIepKaHue pabOThl U3JI0KEHO HE HAYUHBIM CTUJIEM. opuTe

JILHO
Kpurtepun oieHKH KOHmponwvHoul padbomul:

Ne Kpurtepun onieHku Oamn | orieH

n/ Bl | Ka

n

1. | KouTponpHas paboTa mpeacTaBieHa B YCTAHOBJIEHHBIM cCpok M| 5 | Omim
obpopmiiecHAa B CTPOIOM COOTBETCTBUM C  H3JIOKEHHBIMU 9HO

TpeOOBaHUSIMU;

- MOKa3aH BBICOKWW YPOBEHb 3HAHUS U3YYCHHOTO MaTepHalia
0 33JJaHHOM TeMe, MPOSIBJICH TBOPUYECKHI MOAXO0/ TIPU OTBETE HA
BOIIPOCHI, YMEHHE TJIyOOKO aHAJIM3HPOBATh MPOOJIEMY M JICNIaTh




0000II1afOIIE BHIBOIBI;

— paboTa  BBIMOJHEHA TPAMOTHO C TOYKH  3PCHUSA
IIOCTABJICHHOM 3a7auM, T.c. 0e€3 OmMOOK M HEIOYETOB WU
JIONYIIEHO He 00JIee OJTHOr0 HE0YETA.

2. |- KOHTpOJIbHasg paboTa mpejacTaBleHa B ycTaHOBAeHHbIA | 4 | Xopo
CpOK # odopMIIEeHAa B COOTBETCTBUM C H3JIOKEHHBIMU 110
TpeOOBAHUSIMU;

- MOKa3aH JOCTAaTOYHbIA YpPOBEHb 3HAHUS U3YUYEHHOTO
MaTepuaia 1Mo 3aJlaHHOM TeMe, MPOSBJIEH TBOPYECKUU MOAXOJ
Ipy OTBETE Ha BOIPOCHl, YMEHHE aHAJIU3UPOBATh MPOOJIEeMy H
JieaTh 0000IIAIOIINE BBHIBOIBI;

- paboTa BHITIOJIHEHA TTOTHOCTHIO, HO JOIYIIICHO B HEM:

- a) He OoJiee OHOM Herpy0oil OMMOKU U OTHOTO HEAOUYETa
0) nim He Oosiee IBYX HEJIOUYETOB.

3. |- KOHTpOJIbHAasE paboTa TIPEACTAaBICHA B YCTAHOBJICHHBIM | 3 | YIOB
CpOK, Tpu OQGOpMIICHHH pPabOTHl JOMYIICHBl HE3HAYUTEILHBIC JIETB
OTKJIOHCHHUS OT M3JI0’)KCHHBIX TPeOOBaHUM; OpHUT
- MOKa3aHbl MUHUMAaJbHBIE 3HAHUS IO OCHOBHBIM TEMaM eJIbH
KOHTPOJILHOM pabOThI; 0
- BBITIOJIHEHO HE MEHEE MOJIOBUHBI PabOThI WK JOIMYIICHBI B
HEW
a) He OoJiee IBYX rpyObIX OMIMOOK,

0) He Oosee oHOM rpy0OOoi OMMOKY U OAHOTO HEJ0YETa,
B) He OoJiee NBYX-TpeX HErpyObIX OMIMOOK,

') ogHa HerpyOast onrMoKa U TpU HEJ0YETa,

1) IPY OTCYTCTBHH OMIMOOK, 4—5 HE0UETOB

4, |- YUCJIO OIMMOOK W HEA0YeTOB MpeBocxoauT Hopmy, mpu | 2-0 | Heyn
KOTOPOH MOKET OBITh BBICTABJICHA OIEHKA «YJIOBJICTBOPUTEIIHHOY OBJIE
WJIM €CJIA TIPaBUIILHO BBHIIIOJTHEHO MEHEE MOJIOBUHBI PaOOTHI; TBOP
- €CJIM CTYJCHT HE MPUCTYNal K BBIMOJHEHUIO PaObOTHI WU uTen
MPaBUJIHLHO BBITIOTHII HEe OoJiee 10 mpolIeHTOB BCeX 3aJaHuM. BHO

Kputepuu oueHku npakmuyecKkoli pabomei:

Ne Kputepun onienku Oas1 | OleHK

n/ Jbl | a

n

1. |- mpakTHYecKoe 3aJaHUEC  BBIMOJHEHO BYCTAHOBIJICHHBIN 5 | Ormny

CpOK C MICTIOJIb30BAaHUEM PEKOMEH IAIMIA MPETo1aBaTels; HO
— TIOKa3aH BBICOKMA  YPOBCHb  3HAHUSA H3Y4YEHHOTO
Marepuana 10 3aIaHHOU TEME,

— MPOSIBIICH TBOPYECKUM MTOAXO,
- yMeHue ThIyOOKO aHamu3upoBaTh MpodieMy ©  Jenath
00001IatoNIMe MPAKTUKO-OPUEHTUPOBAHHBIE BBIBOIBI;




— pabota BbInoSHEHa 6€3 OMMOOK M HEIOUYETOB WIH JOMYIICHO
He 00Jiee OJTHOTO HEJ0YETA.

2. |- TIpaKTUYECKOE 3aJlaHWC  BBITIOJIHEHO BYCTAHOBJICHHBIN 4 | Xopo
CPOK C MICTIOJIb30BAaHMEM PEKOMEH TN MPETO1aBaTes; 110
— TIOKa3aH  XOpOIIMA  ypOBEHb  BIAJACHHUS  HU3YYECHHBIM
MaTepuaioM I10 3aJITaHHOU TeMe,
— paboTa BBINOJIHEHA MOJHOCTHIO, HO JIOMYIIICHO B HEH:
a) He OoJiee 0JHOM HErpyOoi OITMOKK M OJTHOTO HeJloYeTa
0) i He 0osiee IBYX HEI0UYETOB.
3. | - OpakTUYeCKoe 3aJaHh€  BBINOJHEHO BYCTAaHOBJICHHBIN 3 | YaoBn
CPOK C YaCTUYHBIM HCIIOJIb30BAaHUEM PEKOMEHIAINN ETBOD
MIPETIOIaBaTEIIs; UTENb
— TIPOJEMOHCTPUPOBAHBE MUHUMAIbHBIC 3HAHUS IO OCHOBHBIM HO
TeMaM U3yYEeHHOTO MaTepHaa;
— BBHITIOJIHEHO HE MEHEE TOJIOBHHBI PabOTHI WM JIOMYIICHHI B
Hel a) He 0oJiee IBYX IpyObIX OIIHMOOK,
0) He Oosiee oHOM TpyOOM OIMMOKM U OAHOTO HEJOYETa, B) HE
0oJee IBYX-TpeX HErpyObIX OLIHNOOK,
r) ojHa Herpybast ommOKa U TpU HeAoYeTa, 1) MPU OTCYTCTBHUU
omnOoK, 4—5 HEI0YETOB
4, |- uymcno omwuOOK W HEIOYETOB MPeBOCXOAUT HopMy, mpu | 2-0 | Heyno
KOTOPOH MOKET OBITh BBICTABJICHA OIEHKA «YJOBJIETBOPUTEIHHO BJICTB
WJIM €CJTA TIPaBUIILHO BBITTOJTHEHO MEHEE TTOJIOBUHBI 3aJaHUS; opute
— €CIM CTYJCHT HE TPHUCTYMaJl K BBIMOJTHCHHWIO 3aJaHUS WU JBHO
MIPaBWJIBHO BBINMOJHUI He OoJiee 10 mpolleHTOB BCeX 3aJIaHMil.
Kputepum oueHKM ycTHbIXx omeemos
Ne Kputepun onieHku OaJ1 | OLIEHK
n/ Jbl | a
1|
1. | 1. Iloka3piBaeT riayOOKO€ M MOJHOE 3HAHUE W MOHMMaHue Bcero| S | Otiauy
00BEMa MPOrpaMMHOTO MaTepHalIa; MOJTHOS MOHUMAaHNE CYIITHOCTH HO

paccMaTpyUBaeMbIX IIOHSATHM, SBJIECHUM W 3aKOHOMEPHOCTEM,
TEOPHU, B3aUMOCBS3EH.

2. YMeeT COCTaBUTh IOJHBIA M IMPAaBWIbHBIA OTBET HAa OCHOBE
M3y4YEHHOIO MaTepualia;, BbIACNATh TJIABHBIE  IIOJIOXKEHUS,
CaMOCTOSITEIILHO MMOATBEPKAATh OTBET KOHKPETHBIMU
npuMepamu, (akTaMHu; CaMOCTOSTEIBPHO W apryMEHTHPOBAHO
JIenaTh  aHaiu3, 0000IIeHWs, BBIBOJALL. Y CTaHaBJIMBATh
MEXIPEIMETHBIE (HAa OCHOBE paHee MPUOOPETCHHBIX 3HAHUMN) H
BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKU MPUMEHSTH IMOJIyYECHHBIE
3HAHUS B HE3HAaKoMoM cutyauuu. l[locnegoBarenbHO, 4YETKO,

CBSI3HO, OOOCHOBAaHHO M 0€30mMO0YHO H3Iarath y4eOHbIN




Marepual; AaBaThb OTBET B JIOTUYECKOW MOCIEAOBATEIBLHOCTU C
WCIIOJIb30BaHUEM MPUHITON TEPMUHOJIOTUY; JIETIaTh COOCTBEHHBIE
BBIBOJIBI; (DOPMYJIMPOBATh TOYHOE OMpPEACIICHNE U UCTOJKOBAHHE
OCHOBHBIX TMOHATHI, 3aKOHOB, TEOPHIl; MPU OTBETE HE MOBTOPSThH
JIOCJIOBHO TEKCT Y4eOHHKA; M3JlaraTh Marepuall JIMTePaTypPHbIM
A3bIKOM;  MPaBWIBHO U  OOCTOSITENILHO  OTBEYaTh  Ha
JOTIOJIHUTENbHBIE  BOMPOCHl  yuuTenss. (CaMOCTOATENIbHO U
palMOHANBHO HKCIONb30BaTh HAIJISIIHBIE MOCOOUS, CIPaBOYHbIC
MaTepuallbl, y4eOHUK, JIOTIOJIHUTENNBHY IO JIUTEPATYPY,
NEPBOUCTOYHUKH; MPUMEHITh CUCTEMY YCIIOBHBIX 00O3HAYCHUI
IIPU BEJACHUU 3aIIMCEH, COMPOBOKIAIOIINX OTBET; UCIOJIb30BAHUE
JUTSI I0KA3aTeIbCTBA BBIBOJIOB M3 HAOIOIEHUIN U OIIBITOB.

3. CaMOCTOSATEeNIbHO, YBEPEHHO W 0e30MHUO00YHO MNPUMEHSET
MOJIyYCHHbIC 3HAHUA B PEHICHUU MPoO0JIEeM Ha TBOPYECKOM
YPOBHE; JOIyCKaeT He 0oJiee OJTHOr0 HEA0u€Ta, KOTOPHIA JIETKO
UCIIPABJISIET MO TPEeOOBAHUIO YUUTEIS; UMEET HEOOXOJAUMBIC
HaBBIKM paboOThl ¢ mnpubopaMu, COMYTCTBYIOIIUMHU OTBETY;
3aMKCH, CONPOBOXAAIOUINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM

[loka3plBaeT 3HAHUA BCETO  HM3YYEHHOTO  IPOTrPaMMHOIO
Marepuana. JlaéT NOJNHBIA W TNPAaBWIbHBIM OTBET HA OCHOBE
W3YYEHHBIX TEOPHil; HE3HAUUTENbHbIE OIMIMOKU U HEAOUYETHI TPU
BOCIIPOM3BEJAEHUNA  M3YYEHHOIO  MaTepualjia,  OIpeIeTCHUs
MOHSATUW  J1all  HEMOJHBIE, HEOOJBIINE HETOYHOCTH TIpH
UCIIOJb30BaHUM HAYYHBIX TEPMUHOB WM B BBIBOAAX W
00001IeHUSIX W3 HAOMIOICHUM W OMBITOB; MaTepHall U3JIaracT B
ONPEAECICHHON JIOTMYECKOW TMOCIIEI0BATEIbHOCTH, IPHU STOM
JOMyCKaeT OAHY HerpyOyro omuOKy Wik He 0oJjiee JBYX
HEJIOYETOB W MOXET HX HCIPABUTH CAMOCTOSITEILHO TMPH
TpeOOBAaHUM WJIM TMPU HEOOJBIIONW MOMOIIM MpEernoiaBaTeis; B
OCHOBHOM YCBOWJI YYE€OHBIM MaTepuan; MOATBEPKIAAeT OTBET
KOHKPETHBIMU  TpUMEpaMH;  TpPaBUJIBHO  OTBEUAaeT  Ha
JIOTIOJIHUTEIIbHBIE BOMPOCHI YUUTEII.

2. YMeeT caMOCTOSITEIbHO BBIIENATH TJIABHBIE MOJOKEHUS B
W3YYEHHOM MaTepuaje; Ha OCHOBaHWMM (PAaKTOB U TMPUMEPOB
000011aTh, J€NaTh BHIBOJBI, YCTAHABINUBATH BHYTPUIIPEIMETHBIC
cBs3u. IIpuMeHATh TOJNyYEHHbIE 3HAHHUS HaA T[PAKTUKE B
BUJION3MEHEHHOW CHUTyaIlMM, COOMI0OJaTh OCHOBHBIE TIpaBUiIa
KYJbTYpPbl YCTHOW pPE€YM U CONPOBOXKIAIOIIEH IMHCbMEHHOM,
UCIIOJIb30BaTh HAYYHBIC TEPMUHBI.

3. B OCHOBHOM MpaBWILHO JdaHbl OMNpEACTICHUS TMOHATUH U
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI.

4. OTBET CAaMOCTOSITEIbHBIM.

5. Hanuuyue HETOYHOCTEN B U3JIOKEHUU MaTepuaa.

6. Onpenenenus MMOHATUI HEIIOJIHBIE, JOMYIIIEHbI
HE3HAYUTEIbHbBIE HAPYIICHUS MOCIEI0BATEIbHOCTA HW3JIOKEHHUS,

Xopo
1o




HEOO0IbIIINE HETOYHOCTH IIPU UCIIOJIb30BAHUN HAYYHBIX TEPMUHOB
WIN B BBIBOJIaX M 0000IIEHUSX.

7. CBsA3HOE M TMOCJIEN0BATEIBHOE M3JI0KEHHUE; MPHU IMOMOIIH
HaBOAIIMX BONPOCOB II€arora BOCIOJHSIOTCA CACIAHHBIC
IIPOILY CKHU.

8. Hanmume KOHKPETHBIX MPEACTABICHUNM W JIIEMEHTAPHBIX
peabHBIX NOHATUN U3y4aEMbIX XUMUYECKUX SIBJICHUM.

9. IloHnMaHne OCHOBHBIX XMMUYECKUX B3aMOCBS3EH.

10. Ilpu pemieHMM XMMHUYECKUX 3a7ad CleJIaHbl BTOPOCTEIICHHbIE
OILIUOKH.

1. YcBousl OCHOBHOE cojiepaHUe y4eOHOTro maTepuana, UMEeT
npoOensl B YCBOGHMHM Marepuana, HE MPErnsTCTBYIONINE
JanbHENIIEMY YCBOEHUIO IPOrPaMMHOTO MaTepHaIa.

2.Marepuan u3naraetr He CUCTEMAaTU3UPOBAHO, (hparMEHTAPHO, HE
BCEr/a MOCIeA0BATENbHO.

3. Tloka3piBaeT HEAOCTATOYHYIOC(HOPMHUPOBAHHOCTH OTAEIIBHBIX
3HAHUW U YMEHUI; BBIBOJIbI U 000OIIEHUSI apTyMEHTUPYET clado,
JIOMyCKAeT B HUX OLIMOKH.

4. lomyctun omuOKM U HETOYHOCTH B MCIOJIb30BAaHUM HAYYHOM
TEPMUHOJIOTHH, OINPEICICHUS IOHATUNA Jall HEJIOCTATOYHO
YETKHUE.

5. He wucnonp3oBa;m B KadecTBE JOKAa3aTEIbCTBA BBIBOJABI H
00001IeHusT U3 HAOMIOACHUM, (DAKTOB, OMBITOB WJIM JOIYCTHII
OIIMOKU MPU UX U3JIOKEHUU.

6. HcneiTeiBaeT 3aTpyJHEHHWs B  NPUMEHEHMM  3HAHUU,
HEOOXOAMMBIX JUIsl pELICHUs 3aJad pPA3IMYHbIX THUIOB, MpPH
OOBSCHEHUH KOHKPETHBIX SIBJICHUI HA OCHOBE TEOPHl U 3aKOHOB,
WIN B TOATBEPKICHUU KOHKPETHBIX MPUMEPOB MPAKTHUYECKOTO
IIPUMEHEHUS TEOPUIL.

7. OTBeyaeT HEMOJIHO Ha BOMPOCHI (YIycKas MU OCHOBHOE), WU
BOCITPOU3BOJMT COJIEPKAHUE TEKCTa YUeOHUKA, HO HEIOCTATOYHO
NIOHUMAET OTJEJIbHBIE MOJIOKEHNS, UMEIOIINE BaXKHOE 3HAUCHHE B
3TOM TEKCTE.

8. OOHapyXHBaeT HEIOCTATOYHOE IMOHUMAHHUE OTIEIbHBIX
MOJIOKEHUI TIPU BOCIPOU3BEIACHUN TEKCTa yueOHHMKa (3amucei,
NEPBOMCTOYHUKOB) MJIM OTBEYAET HEMNOJHO HAa BOMIPOCHI
npernoaaBartes, 10nycKasi OAHY-ABE rpyOble OIINOKH.

9. Cnaboe 3HaHUME XUMHUYECKOM HOMEHKIIATYpbl, OTCYTCTBHE
MPaKTUYECKUX HABBIKOB PabOThI B 00JaCTH XUMHUH.

10. CkyaHel XUMHYECKHE TMPEJACTABJICHUS, MPeoOagaoT
dbopMaTuCTUYECKUE 3HAHUSL.

Ynosa
€TBOP
UTEIb
HO

1. He ycBowI 1 He pacKpbll OCHOBHOE COJIEp KaHUE MaTepHala.

2. He nenaet BBIBOIOB U 00OOILIEHHIA.

3.He 3HaeT u He NOHMMAaET 3HAYUTEIHLHYIO HJIM OCHOBHYIO YacTh
IPOrpaMMHOr0 MaTepHalia B IIPEIeiax MOCTABICHHBIX BOIIPOCOB.

2-0

Heyno
BJICTB
opuTe
JILHO




4. Umeetr cmabo chopMHpOBAHHBIE W HEMOJHBIE 3HAHWUS W HE
yMEeT MPUMEHSTh UX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB M 3aja4
o 00pasIry.

5. Ilpu otBeTe (Ha OJUH BOMPOC) JOMyCKaeT 0oyiee ABYX IpyObIX
OIIMOOK, KOTOpPBhIE HE MOXKET HCIPABUTh AK€ NpPU MOMOIIH
mejarora.

6. merorcst TpyOble OMMOKY B HAITMCAHUH YPABHCHHUIA.

7. He MOXeET OTBETUTHh HH Ha OJIWH M3 TIOCTABJICHHBIX BOIIPOCOB.
8. IloTHOCTBIO HE YCBOWJI MaTepHall.

Kputepuun oueHKu nabopatopHbix pabot

Ne

HU3MCPCHUA, BBIYMCIICHUAI, Ha6J'HOI[eHI/I$I IIPONU3BOJUIINCH
HCIIPAaBUJIIBHO, KOFI[ay‘-IaHlHﬁCﬂCOBCCMHeBBIHOHHHHp360Ty.

Kpurepuu ouieHku 0aJ | OLIEHK
n/ Jbl | a
n
1. | — CTyZAEHT BBIIOJHUI BCIO pabOTy B MOJHOM 00BEME C 5 | Oty
COOJTI0/IEHUEM HE0OXO0AMMOM MOCIIEI0BATEILHOCTH MPOBEACHUS HO
OTIBITOB ¥ U3MEPEHUM;
— CaMOCTOATENFHO U PallMOHAIBHO CMOHTHUPOBAJI HEOOXOIUMOE
000pyZI0BaHUE, BCE OIBITHI IIPOBEJT B YCIOBUSIX U PEKUMAX,
00eCITeYnBaONINX MOJTyYCHHE MPABUIIBHBIX PE3YIbTaTOB H
BBIBOJIOB;
- coOM01anTpeOOBaHNA0€30MaCHOCTUTPY 1A,
- BOTYETEIPABUIIHBHOU
aKKYpaTHOBBIMOIHUIIBCE3AMUCH, TA0TUIIBI, PUCYHKH, YEPTEKH,Tpa
(UK, BEIYUCIICHUS;
- IPABUIILHOBBINIOIHUIAHAIU3OT PEITHOCTEN
2. | - ObuM BBITIOJTHEHBI TPEOOBAHUSA K OIIEHKE «5», HO 4 | Xopo
00yyYaroIMiiCcs JOMYCTUII HETOYHOCTH 1o
3. | ecIMpe3yabTaTBHINOJIHEHHONYaCTUTAKOB, YTOMO3BOIACTIONYYHAT | 3 | YIOBI
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Bo Bcex ciyuasix OLIEHKa CHMDKAeTcs, €ciau oOydarolluics He coOuronal
TpeboBaHus Oe30macHOCTH Tpyaa. B Tex ciydasx, korzna oOyuaromuiics moxasal
OPUTHHAJBHBIA TMOAXOJ K BBIIOJHEHUIO pPabOThl, HO B OTYETE COAEpKATCA
HEJOCTaTKH, OLIEHKA 3a BBINOJIHEHHE pabOThl M0 YCMOTPEHUIO IPENOJaBaTEINs
MOJKET OBITh MOBBIIIEHA IO CPABHEHHIO C YKa3aHHBIMU HOPMaMH.

Taﬁ.lmua COOTBETCTBUA 63JIJ1])HO'IJ€I>1THHFOBOI‘O U OTMETOYHOI' O

KOHTPOJIS
YpoBenbchopMupoBaHHOCTHK |[CyMMapedTHHIOBbI| TpaannuoHHasioneH
OMIIEeTEHIINI X0aJ1J10B Ka

[ToBbllIEHHBIN 90-100 OtnauyHO
bazoBsrii 75-89 Xoporto
[ToporoBbiii 60-74 Y 10BNETBOPUTEIBHO
Henocrarounsii Menee 60 HeynosnersopurenbH
0

Kpurepuu onenku oughpghepenuuposannozo 3auéma

IIpomexxyTouHast aTTecTalus OCYILECTBIISETCS B BU/JIE
nudGepeHInpoBaHHOTO 3a4eTa.
HuddepeHunpoBaHHblii 3a4eT — TMpecienyeT Ueldb OLEHUTh pPadoTy

CTYJIEHTAa 3a CEMECTp, MOJYyYEHHbIE TEOPETUYECKUE 3HAHUS, UX MPOYHOCTD,
pa3BUTHE TBOPUYECKOTO MBIIUICHUS, TPUOOPETEHHE HABBIKOB CaMOCTOATEIbHON
paboThl, YMEHHUE CHHTE3UpPOBATh IIOJYYECHHbIC 3HAHHUS U TPUMEHATH HUX K
PELICHUIO TPAKTUYECKUX 3a/1a4.

Ne Kpurepuu ouenku banabl Ouenka

1 OOyyaronuiicst Mpu OTBETE Ha BCE BOMPOCHI: 5 Ot1nu4dHO
- MPOSIBWI TIIyOOKHE, TBOPYECKUE CIIOCOOHOCTH B
MOHUMAHUU  WBJIOKEHUH  y4eOHO-TIPOTPaMMHOTO
Marepuana, MOKA3bIBA€T  BBICOKHH  ypOBEHb
KOMITETEHTHOCTH;

- YCBOWJI B3aUMOCBSI3b OCHOBHBIX TOHSTHH U
JTUCIUIUIMH, WX 3HAYCHUE JJI1 TpHOOpeTaeMoun
npodeccun; aHATM3UPYET OCHOBHBIC MTOHATHS C TOYKU
3pEeHUS Pa3IUYHBIX aBTOPOB, IEMOHCTPHPYS 3HAHUC
y4eOHOM, TEepHOJUYecKOd U  MOHOTrpaduyecKkon
JUTEPATYpPhl, 3aKOHOJIATEIILCTBA B PAaMKax TEMAaTHKH
JTUCHUTUIMHBI U PAKTUKHA €T0 TPUMEHEHHS;

- TOKa3bIBAa€T BCE CTOPOHHHE M CHCTEMATHUYECKHUE




3HaHUA  TEOPETHYECKOTO  MaTepuaa, BUJUT
MEXIUCUUIUIMHAPHBIE CBA3H;

- MpoQecCHOHANBHO, TPaMOTHO, IOCIEIOBATEIBHO,
XOpOIIMM  SI3BIKOM ~ YE€TKO  M3JIlaraeT  Marepua,
apryMEHTHPOBAHO (OPMYIUPYET BHIBOJIBL;

- TIOJIHO, TPaMOTHO M IOCJEAOBATEIBHO W3JIO0KUI
OTBETHI HA BCE JONOJHUTEIBHBIE BOITPOCHI U 33JaHUSI.

- MOKa3bIBAET JOCTaTOYHBIN YPOBEHb
KOMITETEHTHOCTH, 3HAHUS JIEKIIMOHHOTO MaTepuaa,
yueOHOMI u METOAMYECKON JUTEPATYPHI,

3aKOHOJIATEIhCTBA U MPAKTUKU €0 MPUMEHEHUS;
- TOKAa3bIBA€T MOJHOE, HO HEIOCTATOYHO TITyOOKOE
3HaHUE Y4EOHO-MPOrPAMMHOIO MaTepuala, JOMyCTHII
Kakue-Tu00 HETOYHOCTH B OTBETaX, CBOOOJHO
OTIEpUPYET MOHITUSMU, METOJAAMU OLEHKU MPUHSITHUS
pELICHNN;
- HMEET TMPEJCTABICHUE O MEXKIUCIUILTMHAPHBIX
CBSI3SX, YBSI3BIBAET 3HAHMS, T[OJYyYCHHBIE TMpHU
U3YUYECHUH Pa3IMYHbBIX JTVCLMILIVH, yMEET
aHaIM3UpOBaTh  NPAKTHUYECKUE  CUTyallUH, HO
JOIyCKAaeT HEKOTOPBIE MTOTPEIIHOCTH;
- YBEpPEHHO U MNpodhecCHOHATBHO, TPaMOTHBIM
S3bIKOM, SICHO, YETKO U IMOHSATHO M3JIaraeT COCTOSIHUE
U CyTh BOMpOCA; MPHUBJICKAETCSs WH()POPMATUBHBIN U
WUTIOCTPUPOBAHHBIA ~MaTepuaia, HO TMpHU OTBETE
JIOTTyCKaeT HEKOTOPbIE MOTPEIIHOCTH;
- BONPOCHL, 3a/JlaBa€Mble€  3K3aMEHATOPOM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHCHUIA.
Homyckaercsl-2 HE3HAYUTEJIbHBIC
OIIIMOKHU.

Xopo1o

- TIOKa3bIBa€T TIOBEPXHOCTHHIE 3HAHUS Yy4YeOHO-
IPOrpaMMHOTO MaTepHalia, P OTBETE OTCYTCTBYET
JIOJDKHASI CBSA3b MEXKAY aHAIM30M, apryMEHTAIMeH U
BBIBOJIAMU; OJTHAKO B I1€JIOM B TIOJIHEE OPUEHTUPYETCS
B NpOGUIUPYIOMUX JUIsl JaHHOW CHEIHaTbHOCTH
JTUCITUTUTHHAX

- BJIQJICET MPAKTUYCCKUMHU HaBBIKAMH, HO YyBCTBYET
ce0st HE YBEPEHHO npu aHaju3e
MEXIUCITUTUTMHAPHBIX CBSI3CH;

- Ha MTOCTaBJICHHBIC BOIIPOCHI OTBEYACT HE YBEPEHHO;
- B OTBETE JOMYIICH psA JOTHYCCKUX OIIHOOK,
apryMEHTHI PUBJICKAFOTCS HEAOCTATOYHO BECKUE;

- OTBET  KOMIIO3UIIMOHHO  HE  BBICTPOCH,
JEMOHCTPUPYETCS]  CPEIHUA  YPOBEHb  BIIAJCHUS
JUTEPATYPHBIM  SI3BIKOM  TIpH  (hOPMYJTUPOBAHHUH

Y noBneTBo
PUTEIBHO




TE3WCOB U ApPTYMEHTOB;
- Ha  TIOCTAaBJICHHBIE = KOMHCCHEH  BOIPOCHI
3aTPyAHIETCS C OTBETAMHU, IMOKA3BIBAET HEJOCTATOYHO
r1yOOKHE 3HAHMUS.

Jomyckaercs He 6onee 3—4 ommboK.

- HE YCBOWJI 3HAYMUTEIBHYIO YacTh Yy4eOHO- 2-0 Heynos
IPOrpaMMHOTO MaTepHalia WM TOKa3bIBAaeT KpaifHe JICTBOPHU
cimabple 3HAHUS y4eOHOrO MaTepuana, HHU3KHA TETHHO

YPOBEHb KOMIIETEHTHOCTH;
-IEMOHCTPUPYET KpallHE HEYyBEPEHHOE W3JI0KEHUE
BOIPOCA;

- uMeer cnalbbli ypoBeHb NPO(EeCCHOHATBHBIX
3HAHWM, 3aTpyAHSAETCS NpPU AHAIM3E MPAKTHYECKUX
CUTyallMil; HE MOXET TMPUBECTH MPUMEPHl U3
peanbHOM MPAKTUKH;

- HE YBEPEHHO M JIOTUYECKH HE IIOCIEN0BATEIBHO
U3JlaraeT MaTepual; B  OTBETE€ NPHUCYTCTBYIOT
CEpbE3HbIE HAPYIICHUS KOMIIO3UIIMOHHBIE, PEUYEBBIE U
HOPMATHBHBIE;

- HENPaBWIBHO OTBEYAE€T HA  IIOCTABJICHHBIC
HK3aMEHAaTOpPOM  BOIIPOCHl WJIM  3aTPYAHSETCA C
OTBETOM; OTKa3bIBAETCS OT OTBETA.

CraBUTCS IPY HAJIMYUU CBBILIE ISITH OMHOOK.

IlepeyeHbOIINOOK:
I'pyovie owuoku:

He3nanueonpeneneHniioCHOBHBIXITOHATHI,3aKOHOB, TPABUII,0CHOBHBIXITIOJIO
XKeHUuTeopuu, GopmMy1, OOIIETPUHATHIXXUMUYECKUX CUMBOJIOB.
HeymeHneBbI1e T ThBOTBETETIABHOE.

Heymenue mnpuMeHSITh, 3HAHUS JJIsI pEIICHUs 3a7ad U OOBSICHEHHS
XUMUYECKUX SIBJICHUM;HEMTPABUIBHO CPOPMYTUPOBAHHBIE BOIMPOCHI 3a7a4u
WM HEBEpPHbIE OOBSICHEHHUS XOJa €EpPEIICHHS; He3HAaHNUE TTPUEMOB PELICHUS
3a/1a4, aHAJOTUYHBIX paHee PEIICHHBIM B KJIACcCE,0MMOKH, IMOKA3bIBAIOIINE
HENpaBUJIbHOE IIOHNMAaHHE yCIOBUS 3a1aun 150)01

HCIIPAaBUJIIbBHOCHCTOJIKOBAHHUCPCIICHU A.
HCYMCHI/IC‘II/ITHTBI/IHI/IcaTB XUMHUUYCCKHUC.

HeymenuenoaroroBUTbKpadboTe1abopaTopHOe000pyI0BaHUE, IPOBECTHOIIBI
T,HE00X0TMMbBIEPACUETHI, UITH

HCIIOJIb30BAThITI0TyY€HHbIEITaHHBIEIISIBBIBOIOB.
He6pexxHoeoTHOILIEHNEKIIa00paTOPHOMY 000Dy I0BAHU IO PEAKTHBAM.

HeymenueonpenennTbnokazaHuen3MepUTEIbHOronpruoopa.
Hapymennerpe©oBaHuinpaBmiioe30mMacHOrOTPyAANPUBBINIOIHEHUMIKCIIEPH




MEHTA.
Hezpyovieowuoku:
1. HerounoctudopmyanpoBOK,ONpeaeIeHHI, TIOHATHI1,3aKOHOB, TCOPU A, BHI3BA
HHBICHETIOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEISAEMOrO MOHSTHS,
OIIMOKH, BBI3BAHHBICHECOOIIOJJEHUEM YCIOBHA MPOBEACHUUONBITAUIN

U3MEPEHNN.

2. HpOHYCKI/IHHHGTO‘IH0CHaHI/IcaHI/IeHaI/IMeHOBaHHﬁCHHHﬂuq)HSquCKI/IXBCJII/ILII/I
H.

3. HepauuonanbHBIHBBIOOpXOAApEIICHUS.
Heoouembui:

1. HepaumoHanbHbI€3aIUCUIIPUBBIYUCIECHUSAX, HEPAMOHATbHBICTIPUEMBIBBIUHC
JIEHUU,TPe0Opa30BaHUITN pelICHUN3a1ay.

2. ApudmeTnuecKkueomnOKUBBbIYHCICHUAX,ECIIMITUOINOKUTPYOOHENCKAXKAIO
TPEAIBHOCTD ITOJIyYEHHOTO pe3yJIbTaTa.

3. OTaenbHBIENOrpEeNIHOCTUB(OPMYITUPOBKEBOIIPOCAUINOTBETA.

4. HeOpexHOEBBINOIHEHUE3ANMNCEN XUMHUUECKUX YPABHEHUH.

5. OpdorpaduueckuennyHKTyaIlMOHHBICOIITHOKH.

4. KOHTPOJIbHO-OLIEHOYHBbIE CPEICTBA MO JUCHUIINHE « XUMHUS»

4.1. MaTepuaJibl OIECHOYHBIX CPEJICTB JJISl BXOJHOT0 KOHTPOJIsI
Bapuanr 1

1. XumMuueckuil 3J€MEHT, B aTOMaxX KOTOPOTO paclpeiesieHUe 3JIEKTPOHOB IO
ciosiM: 2, 8, 6 - 00paszyeT BBICIINI OKCHI:
1)SeO3 2)SO3; 3)N,0s 4) P,0s
2. B rnaBHbIX noarpynmnax [leproaudeckoil CHCTEMBI ¢ YBETUUCHHUEM 3apsjia sapa
aTOMOB XMMUYECKHUX 3JIEMEHTOB:
1) ycunuBaroTcss HEeMETaJUIMYEeCKUe CBOMCTBA
2) U3MEHSETCS BAJIGHTHOCTh B BOJOPOJIHBIX COSTUHEHUSX
3) YMEHbIIAIOTCA METAININYECKUE CBOMCTBA
4) ocTaeTcs MOCTOSIHHOM BbICIIIAsi BAJICHTHOCTD
3. XuMHuecKas CBsI3b B KPUCTAIIE XJIOPHIAa HATPUS:
1) koBanieHTHast HENOJIAPHAs 2) KOBaJIEHTHAs MOJIspHAas
3) Metayuinueckas 4) nOHHas
4. CteneHb okucieHus -4, a BaleHTHOCTh [V aTom yriieposia uMeer B COeAMHEHUH:
1) CO22) CH4 3) H,CO34) CCly4
5. CHOXHBIM SIBISIETCS KaX0€ U3 JIBYX BELIECTB:
1) cepa 1 030H 3) cepHasi KUCIIOTa U KBapI]
2) 6enbiii hochop u a3oTHas kucioTa 4) Boga u Gapuit



6. 'openne cepoBosiopona: 2H,S + 30, = 2H,0 + 250, sBisieTcst peakiuei:
1) OKMCIHUTENBHO - BOCCTAHOBUTEIBHOM, HEKATATUTUYECKON, IK30TEPMUIECKON
2) OKUCIUTENBHO - BOCCTAHOBUTEIbHOM, KAaTAIUTUYECKOM, S HIOTEPMUIECKON
3) 3aMeleHnsl, HeKaTAIUTHYECKOW, SHAOTEPMUYECKOI
4) oOMeHa, HeKaTaTUTUYECKOM, SK30TepMUYECKON
7. COKpalleHHOMY MOHHOMY ypaBHeHHIo: ZNn*2 +2 OH"=Zn(OH); cooTBeTCTBYET
JieBasi 4acCTh CXEMbl YpPaBHEHUSI XUMHUECKOU PEaKIINHU:
1) ZnSO4 + KOH ----» 3) Zn(NO3); +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3M0OXHO XMMHYECKOE B3aUMOICHCTBUE MEXKTY CIICAYIOIMMHU BEIIECTBAMMU:
1)AluNe2)CuuH;3)ZnuP4)FeuH,
9. Okcup xene3a(lll)ne B3auMoieCcTBYET C:
1) constHO#M KMCIOTOM 2) BOOM
3) rTUAPOKCUIOM HATpHs 4) CEPHOM KUCTIOTOM
10. Bepubl 11 crnenymoomye CYXJICHHS O TMpaBuiax Oe3omacHONH paboOThl B
XUMHUUYECKOH 1abopaTtopuu?
A. B nabopaTopuu Helb3d 3HAKOMUTHCA € 3al1aXOM BEILECTB.
b. CepHy10 KUCHOTY CIEAYET PACTBOPATH B TOPAYEH BOJIE.
1) BepHO TOIBKO A 3) BEpHBI 00a CyKACHUS
2) BepHO TONBKO b 4) 00a cykneHust HeBEpHBI
Bapuanr 2

1. XumuueckoMy nsnemMeHTy 3-ro nepuoga VA- rpynmnbl COOTBETCTBYET CXEMa
pacnpeiesieHus AIEKTPOHOB MO CIIOSIM:
1)2,8,32)2,8,53)2,54) 2,3
2. [lopsiakoBeIii HOMEp XMMUYECKOro 3neMenTta B [lepuonnueckoii cucreme J1.1.
MenzeneeBa COOTBETCTBYET:
1) yncny 371€KTPOHOB B aTOME2) YUCITY JIEKTPOHHBIX CIIOEB B aTOME
3) 3HaUEHUIO BBICIICH BAJJIEHTHOCTH AJIEMEHTA 0 KUCIOPOTY
4) yuciay 3JIEKTPOHOB, HEJOCTAIOIIMX 0 3aBEPIICHUS BHEUIHErO AJIEKTPOHHOTO
cios
3. MoHHas xumuyeckas CBsI3b peaju3yercs B:
1) xnopoBogopoe 3) okcuae yriaeposaa (IV)

2) ruapokcune Hatpus 4) okcuae yraepoza (11)
4. Atom yriepojia NposiBJISET BaJI€HTHOCTh, HE paBHYO [V, B MoJiekyiie:
1) yrnekucnoro rasa 3) merana
2) yrapHoro ra3a 4) yroJibHOW KUCIOTBI
5. K KHCJIOTHBIM OKCHJIaM OTHOCUTCS KaXKJI0€ U3 JIBYX BEILIECTB:
1) COZ, Ca02) SOz, P205 3)802, CcO 4) P205, A1203
6. Peaknus, ypaBuenue koropoii 2NaOH +CuCl, = Cu(OH), + 2NacCl,



OTHOCHUTCS K PEaKITUSIM:
1) paznoxeHus 2) coeauHeHns 3) 3aMelleHns 4) obMeHa

7. B3aumo1eficTBHUIO COJITHOM KUCIIOTHI M €IKOT0 HaTpa OTBEYAeT KPaTKOE MOHHOE
ypaBHEHUE:

1) HCI + OH = H,O + CI 3) H" + NaOH = H,O + Na*

2) H" +OH = H,0 4) H*+ CI"+ OH = H,0 + CI™~

8. AnmomuHM 00pasyeT cyibdaT amOMUHUS IPU B3aUMOJICHCTBHUH C:

1) cepoii 2) cepHOl KUCIOTOM 3) CEpHUCTOM KUCIOTOM 4) CepoBOAOPOAOM

9. Okcup xene3a(ll) B3auMoaeCTBYET ¢ pacCTBOPOM:

1) ammunaka3) kapOboHara Kaaus

2) 6pomoBoaopoaa 4) XJIopuaa HaTPHUs

10. Xnopun xene3a (II) B BogHOM pacTBOpe MOXKET pearupoBaTth C:

1)K2S 2) CO23)SiO; 4) Cu

4.2. MarepuaJibl OLIEHOYHBIX CPEACTB TEKYIEro KOHTPOJIS 10
TUCHUITHHE «XHMHUSD)

Texkymmii  KOHTPOJb  pPE3yJbTaTOB OOYYEHUS MOXKHO  OCYIIECTBIISITDH
pa3sIMYHBIMM METOJaMH W C TIOMOIIBI0 Pa3IMYHBIX OICHOYHBIX cpeactB. [lo
JTUCHUTUIMHE «XUMHUS» B KaueCTBE CPEACTB TEKYIIErOo KOHTPOJS MPUMEHSIOTCS
BOIIPOCHI JIJIs1 OPTaHU3allid YCTHOTO W MTUCBMEHHOTO OINpOCca, CUCTEMBI 3aJaHUi B
TECTOBOM (opme, 3aauud U YIPaKHEHUS, MPAKTUKO-OPUCHTUPOBAHHBIC 3aJlaHUs
(TeopeTHUecKue, pacueTHbIE, CUTYaIlMOHHbIE), JTa0OpaTOpHbIe PabOTHl U JAPyTHE

OLICHOYHBIC MCPOITPUATHA. Hwmxe MNPHUBCACM ITPUMCPLI HCKOTOPLIX U3 HUX.

4.2.1. CucteMbl 3a1aHNI B TeCTOBOM Gopme.

HaszBHue TeMbI Tema 1.1 «CTpoeHre aTOMOB XUMHUYECKUX

RJIEMEHTOB U MPUPOJA XUMUYECKOU CBSI3H»

Pesynbrar 00yuenus |COCTABIATh XUMHUYECKHE (OPMYIIbI COCTMHEHHUIT B
COOTBETCTBUM co CTETIEHBIO OKHCJIEHUS
XUMHUYECKHUX DJIEMEHTOB, UCXO/s U3 BAJIEHTHOCTU U

HIIEKTPOOTPUILIATEILHOCTH

OO01e KOMIEeTEHIINH OKO01TIK 2.4




1. Kakoe u3 cyxaeHuii BepHo ajis1 diaeMeHToB { VA rpynnsl , IVA rpynms, [A
TPYIIIB

A) ob6mast popMyia JIeTydero BoopoaHoro coequnenus RH4

b) He 00pa3yroT 1eTy4unx BOJOPOAHBIX COCTUHEHUN

B) [0 3aBepIlECHUS YHEPTETUYECKOTO YPOBHS HE XBATAa€T TPEX DJIEKTPOHOB

2. Cpenu BemecTB, ykazaHHbIX B psay {NHs, Oz, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3} koim4ecTBO COeTMHEHUH ¢ KOBAJICHTHOM
MOJISIPHOM CBSI3BIO PABHO

A) Tpemb) nBym B)YeThIpEM

3. Xumuyeckas CBsI3b B MOJICKYJIaX {030HA M XJIOPHUAA KAJbIIHs; CEPHON KUCIOTHI
U XJIOpHJIa aMMOHHUST; CEPHOUW KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBAJCHTHAs MOJSPHAS M HOHHAS

b) xoBasleHTHAs MOsIpHAS] ¥ KOBAJICHTHASI HETIOJISIpHAS

B) KoBaJeHTHas HEMOJAPHAS U MOHHAS

Haspamme Temsr | 1eMa 4.1 « Knaccuduxkanus, HoMeHKIaTypa U CTPOCHUE

HCOPraHN4YCCKUX BCHICCTB»

KJ'IaCCI/I(bI/II_[I/IPOBaTB HCOPIraHNYCCKHC BCIICCTBA B

PesynbTar
oOyueHus COOTBETCTBHUH C X CTPOCHHUEM
1
Obupie OK 01 TIK 2.4
KOMIICTEHIIUH
Bapuanr 1

1. Kako¥l psii COOEpKUT JIUIIb OCHOBHBIE OKCHU/IBI:
A —Mn,07, CrOz, SO, N20s;b — Na,O, CuO, CrO, FeO;
B - SO3, P205, Kzo, CUQO;F — ZnO, SnO, SiOz, NO.
2. YKaXuTe pAll, COACPKAIMN TOIBKO OJJTHOOCHOBHBIE KUCIOTHI:
A — HF, HBr, HNOs3, H3PO4;b — HI, HNO,, HCIO,4, CH;COOH;
B — H,CO3, H3PO3, H,SO4, H2Cr207; I' = HPO3, H,S, HCIO, H,SiOs.
3. Ykaxure npaBunbHoe HazBanue cor NaNO;:
A — HUTpat HaTpusi; b — HUTpU HATpUS;
B — amun Hatpus; ' — HUTpUT HaTpUS.
5. IlpuBenute npasuibHOe Ha3BaHue BeulecTBa NayHPOy:
A —rungpokcodocdart Harpus; b —ruapodochut HaTpus;
B — nurunpooptodocdar narpust; I' — runpooprodocdar Hatpus.
6. VYkaxure MOJEKYIApHYIO (HOPMYITy CEpOBOIOPOTHON KUCTOTHI:
A — HzSO3; b-— HZS; B - HZSO4; - H28203.

Bapuant2
1. VkaxuTte psij, coaepkamiuil Ui aM(OOTepHbIE OKCH/IBI:




A — Hzo, Aleg, NaZO, C&O;B — P203, KZO, CUQO, SOQ;

B - SI’]O, ZnO, BeO, Cr203;F — Lizo, COy, NOz, BaO.

2. Kakoii psi1 conep>KUT TOIBKO KUCIOPOCOAEPKAIINE KHUCIOTHI:
A — HF, HszgO7,HC|, CH3COOH;B - HC'O, H3P03, HBI’, H2804;
B — HI, HNO3, HCIO4, H,S;T" — HNO3, HPO3, H,CO3, HMnO..

3. IlpuBenute npaBuiabHOe Ha3Banue coiu Ba(HCO3);:

A — ruapokapOoHat 6apusi;b — runpocunukar 6apus;

B — nuruapokap6onar 6apus;” — quruapocuaukat 6apus.

4. Yxaxute npaBuibHoe Ha3BaHue BeniectBa FEOHSO,:

A — ruapocynbdart xenesa (111);b — cyasdar ruapokcoxenesa (11);
B — cymnbdat ruapokcoxenesa (11);I" — cymsdut ruapokcoxenesa (I11).
5. TlpuBegute MOJEKYISPHYIO (OPMYITY a30TUCTON KUCIOTHI:

A — HNOZ; b- HNO3; B - NH3; | N203.
Bapuanr 3
1. YKaxure psifi, COAEpKAIIUN TOJIBKO KUCIOTHBIE OKCHJIBL:

A — NaZO, CaO, PbOz, SiOz; b - SiOz, SOz, N205, C|2O7;
B — Al;O3, ZnO, BeO, Cr,03;I" — CI,O, CuO, MgO, H,0.
2. Kakou ps1 COIEPKUT JIMIIb MIETOYUH:
A —NaOH, KOH, RbOH, LiOH; b - CsOH, Al(OH)3;, Mg(OH),, NH,OH;
B — Ba(OH),, Fe(OH)s, Ca(OH),, Cu(OH),; I' — Zn(OH),, Cr(OH), Pb(OH),,FrOH.
3. VkaxuTe npaBuiibHOE HazBaHue coyid Fex(S04)s:
A — cynsdur xenesa (11); b — cynsduz xenesa (11);
B — cyandar xenesa (1l); I' — cymsdar sxenesa (111).
4. [TpuBenute npaBuiabHOE Ha3BaHue BemiecTBa (ZNOH)3PO,:
A — oprodocdar munka; b — Tpuruapokcodocdar nuHKa;
B — oprodocdarruapokconunka; I' — ruapooprodocdar uuHka.
5. Ykaxxurte MONEeKyJIApHYI0 hopmyiy TUuapocyibhaTa MarHus:
A —Mg(HSOs3),; b —Mg(HS),; B — MgHSOy; I' = Mg(HSO,)s.
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1. 'mapokcua nMHKa pearupyer ¢ KaKIbIM U3 ABYX BELIECTB:

1) KOH u HBr 2) NagSO4 u NaOH

3) CuO n KN03 4) F6203 n HN03




2. T'unpoxcu pyouansi MOXKET pearupoBaTh C

1) NaCl 2)CaS04 3) HNO3 4)KsS

10. I'mapokcua xpoma(Ill) mpeBpaiiaeTcsi B KOMIUIEKCHOE COSAMHEHUE MPU
B3aMMOJICHCTBHH C BOJHBIM PacCTBOPOM

1) NaNO3 2) KOH 3) CO, 4) CaCly

12. Kakoe ocHOBaHUME NIPH HArPEBAHUU JIETKO MPEBPAIIAECTCS B OCHOBHBIN OKCU?
1) KOH 2)Cu(OH)2 3)CsOH 4) NH,OH

13. [IpeBpaieHue NaOH — Nay504 OCYILECTBIISETCA IPU B3aUMOJICUCTBUU C
1)52)S02 3) HaS 4) NaHSO4

14. Ca(HCO3), obpa3zyercs u3 Ca(OH) IpU B3aUMOJIEHCTBUY C

1) NayCOs3 2) n30BITKOM CO2 3) CaCOs 4) n30BITKOM CO

15. NaHSO4 oOpa3zyeTcs u3 NaOH IIPU B3aUMOJECHCTBHH C

1) S 2) u36BITKOM SO2 3) CaS04 4) n30BITKOM H504

16. T'unpoxcun xxene3a(ll) B3aumopaeiicTpyer ¢

1) ammuakoM (p-p) 2) OKCUIIOM KabIUs

3) ykcycHo# kucnotoi 4) cynbdarom Gapust

17. PacTBOp rusipokcua HaTpUsi HE Pearupyer ¢

1) FeClj 2) H3PO, 3) NayCOsg 4) NaHCOg;

18. PacTBOp rusipokcua HaTpusi pearupyeT ¢ KaXIbIM U3 IBYX BEILIECTB

19. I'mapokcua meau(Il) B3auMoIeHCTBYET C KaXKIbIM U3 JIBYX BEIIECTB:
1)S03 gy HCI 2y NayS  KNO3 3)Ha504 i HoO 4)Nay50,  HBr

20. I'mapokcua Kb HE B3aUMOJEHUCTBYET C

1) oxkcunom yraepoaa(Il) 2) 6pomom 3) cepoBonopoaom 4) XJI0pOBOAOPOIOM
21. Kakue nBa BellecTBa MOTYT pearupoBaTh APYT C APYrom?

1) NaOH+Zn(OH)2 2) Cu(OH)2+Fe(OH)3

3) Ca(OH)2+KOH 4) NH3+Al(OH)3

22. B menoyax pacTBOpseTcs

1) menn 2) xxene3o 3) kpeMHuit 4) yriaepos

23. Kakoe cox’HO€ BEIIECTBO MOXKET PEarupoBaTh U C COISTHOW KUCIIOTOM, U C
TUJIPOKCHUIOM HATpHUS?

1)SO32 2)Zn(OH)2 3y MgSO, 4) CaCO3

24. B npoOupKy ¢ HEPAaCTBOPUMBIM COECIMHEHUEM X T0OABUIM HECKOJIBKO Kameb
pacTBopa BemiecTBa Y. B pesynbTaTe peakiuu HaOIr01a1 paCTBOPEHUE OCAIKA.
N3 npensioxeHHoro nepeyHs BeliOepuTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYIATh

B OMHCAHHYIO PEAKIHIO.
1) Al(OH)3 2)NazS04 3) NaOH 4) KCl 5y BaSO4



25. B npoOupKy ¢ HEpAaCTBOPUMBIM COeIMHEHHEM X T0OABWIIM PACTBOP BEIIECTBA
Y. B pe3ynbTaTe peakiiuu HaOJ¥01aau BbIIEJIEHUE PACTBOPEHUE OCA/IKA.
N3 npensioxeHHOro nepeyHs BpiOepuTe BemecTBa X U Y, KOTOPhIE MOTYT BCTYIATh
B OIMKMCAHHYIO PEAKIIUIO.
1) NaOH 2)KCl 3) BaSOy4 ¢) Zn(OH)4 5) Ca(NO3)2
Kaxoil u3 okCUI0B NPOSIBIIsIET OCHOBHBIE CBOMCTBA:
a) OKCHJ KaJIUsI
0) oxcun cepri(IV)
B) okcuj yriaepoaa(ll)
r) okcuj xkenesa (111)?
2. KucnoTHbIH XapakTep IposBISET OKCU/I;
a) ZnO 06) P,Os B) KO r) CaO
3. B kakoii u3 cTpok nmpuBeaeHbl POPMYIIBI TOJBKO BBICIITNX OKCUIOB?
a) SO, Na,0O CI,0 0) AlLO; NO CIO,
B) CaO C|207 P205 F) 803 FeO H->O
4. Kaxkol ra3 MOXHO MOTJIOTUTh PACTBOPOM IIIEJIOUH?
a) CO, 6) H, B) NH; F) 0O,
5. Okcua Kaiblys pearupyeT ¢ KaXKJIbIM U3 JIBYX BEIIECTB:
a) TUAPOKCHUIOM HATPHS U CEPHOM KUCTIOTON
0) okcunom cepsl(IV) u Bogoit
B) COJITHOM KHCIIOTOM M OKCHUJIOM KaJTHs
r) okcuzioM yriaepoaa(IV) u runpokcuiom mutus
6. IIpu B3auMOIEHCTBUM KAaKOTO BEIIECTBA C BOJIOM HE 00pa3yeTcs mea0db
a) OKCHJIa KaJIHst 0) okcuaa meau(Il)
B) OKCHJIA HATpHUSI ') OKCHJIa KaJIbLIUS
7. Kaxkoe u3 BeliecTB He BCTpEUaeTCsl B IPUPOJIC
a) okcun kpemuus (1V) 0) Bona
B) YTJICKUCIIBIN ra3 ') OKCUJ HATpus
8. ®opmyna aHTHIIPUAA CEPHON KUCTOTHI:
a) SOZ 6) SOg B) H2803 F) HzS
9. Kakue 13 npuBeIEHHBIX YTBEPKACHUI BEPHbI?
1. OCHOBHBIM OKCHIaM COOTBETCTBYIOT OCHOBAHHSI.
2. OCHOBHBIE OKCHJIBI 00Pa3yIOT TOJIHKO METAJIIIBI.
a) BEpHO TOJBKO 1 0) BEpHO TOJIBKO 2
B) BEpHBI 00a YTBEPKICHUS r) 00a yTBEpPKJICHHS HEBEPHBI
10. Oxcun yraepona (IV) pearupyeT ¢ KaXIbIM U3 IBYX BEIIECTB:
a) BOJIOM M OKCHJIOM HaTpHs 0) kucnoposioM 1 okcuaoM cepoi(1V)
B) Cyb(haToOM Kaus U TUAPOKCUIOM HATPUS
r) pochopHOI KUCITOTON U BOAOPOAOM



11. Oxcupsl ¢ obmieit hopmynoit RoO3 u RoOs5 00pa3yroT 251eMeHThI
a) yriepona 0) azota B) cephl T) gTopa
12. Mexnay co0oiif B3auMOJICHCTBYIOT
a) SiOz )51 Hzo 6) COz )51 HzSO4
B) CO; u Ca(OH); r) Na;O u Ca(OH);
13. B cxeme npeBparieHui
HarpeTh + H,0
CaCO; — X1 — X
BEIIECTBOM «X2» SIBIISIETCA
a) CaO 0) Ca(OH)z B) CaH, 1) Ca(HC03)2
14. Oxcup cepri(I1V) He B3aUMOJIEUCTBYET C
a) NaoO 6) H,O B) CO, 1) NaOH
15. B cxeme npeBpalieHuit
+ O, + SO;3
Cu — X1 — X2
BEIIECTBOM X7 SIBIISIETCA
a) CuSO3 ©6) CuSO; B) CuO r1)CuS
25. B npoOupKy ¢ HEPACTBOPUMBIM COEIMHEHHEM X JTOOABWIIA PACTBOP BEILIECTBA
Y. B pesynbTate peakiiuu HabOJt01au BbIIEJICHUE PACTBOPEHUE OCA/IKA.
W3 npeioxkeHHOro nepeuHs Beioepute BemectBa X U Y, KOTOpbIe MOTYT BCTYNAaTh
B OIMCAHHYI0 PEAKLUIO.
1) NaOH 2) KCl 3) BaSOj 4) Zn(OH)2 5) Ca(NOs3)2 HuTtpat amomunus B
pacTBOpPE B3aUMOJIEUCTBYET C
1) KClI  2) Fe(NOs3), 3) MgCl; 4) Ca(OH);
2. C BOOHBIMU pacTBOpPaMHU XJIOPOBOJOPOa, THAPOKCHUIA Oapus U XJIOpUJIa MEIH
(IT) pearupyer
1) CaC03 2) KzSOg 3) Na,SO, 4) A|2(804)3
3. U ¢ xene3oMm, U ¢ THIPOKCUIOM KaJIHsl M C HUTPATOM cepedpa pearupyer B
pacTBope
1) MgC|2 2) Na,SO4 3) ZnBr, 4) FeCls
4. U ¢ TMAPOKCUAOM HATPHUS, U C COJITHOU KUCITIOTOMU, U C XJIOPUIOM Oapust
pearupyeT B pacTBOpE
1) (NH4)2CO3 2) Zn(OH), 3) CO, 4) Na,SO4
5. PacTBOp #lon1a Kanust pearupyer ¢ KaxJabIM U3 BEIIECTB
1) Brou AgNOs3 2) AgNO3; nu HC1 3) Cl, u NaOH 4) HCl u Cl,
6. l'unpokapOboHAT HATPUS pearupyeT ¢ KKIbIM U3 BEIIESCTB
1) CaCl, u NaOH 2) NaOH u HCI 3) HCl u 02 4) O, u CO;
7. U ¢ XJ10pOM, U C TUIPOKCUAOM KaJHsl, U C HUTPATOM cepedpa pearupyet
B pacTBope



1) Nal 2)FeCls 3) FeCl; 4)CuSO,

8. KapOoHat kayplLiys pu OOBIYHBIX YCIOBUSAX pEarupyer ¢
1) KpeMHHEBOW KUCIIOTOM

2) YIJIEKUCIIBIM T'a30M B BOJHOM PacTBOPE

3) TUAPOKCUIOM HATpUS

4) pacTBOpOM XJjopujia oapus

9. O4uCTUTH BOAY OT HUOHOB KaJIbIIUs, COAECPKAIIMXCI B PACTBOPEHHOM B HEM
TUAPOKapOOHATe KAJIBLMS MOXKHO MpU

1) kunsraeHnn? ) 100aBICHUY XJI0pUIa Oapus

3) n1o0GaBICHUM COJITHON KUCIOTBI

4) nobGaBlieHUU XJIOpHUAa HATPUS

10. Cynbdug HaTpus B paCTBOPE HE pearupyer C

1) constHOM KHCIOTON2) CEpOBOIOPOIOM

3) xsopom4) cynbharom Kanus

11. U c menpto, ¥ ¢ pacTBOPOM CyJib(pua HATPUS PEarupyeT
1) consinas kucnoTa2) pacTBOp HUTpaTa cepedpa

3) rugpokcun kanusi4) pactBop xyopuzaa xxenesa (I11)

12. Pearnpyot apyr ¢ apyrom

1) pTyTh U pacTBOp HUTpaTa cBuHIA (II)

2) 6poM U pacTBOpP XJIOPHJIa HATPUS

3) cepHas KUCTIOTA U CYJIb(PUT HATPUSA

4) pacTBOp ruapoOKCcHUaa HaTpus U cyibdu xenesa (1)

13. KapOoHat kanusi B pacTBOpE pearupyer ¢

1) ruApOKCHUIOM HATPUA2) YTIEKUCIBIM ra30M

3) xs0puI0M HaTpUsi4) KUCIOPOIOM

14. Bo3MokHa peakuusi MExXIy

1) x10puI0M aMMOHHS ¥ THAPOKCUIOM KalbIUS

2) cynb$haToM HATPUS U COSTHOU KUCIIOTOM

3) xnopuaom Menu (IT) u pryThiO

4) HUTpATOM HATpPUA U BOJOU

15. U ¢ ruapoKcuIoM HATpUs U ¢ pa30aBJICHHOW CEPHOM KUCIOTOM pearupyeT cotib
1) BaCl; 2) Cu(NOs3), 3) NaHCO3 4) Caz(PO,),

16. A30T BbIIEIIAETCS IPU PA3T0KECHUN

1) NH.CI 2) (NH4)2CO3 3) NaNOs 4) NH4NO;

17. Bo3aMoxkHa peakiiysi B pacCTBOPE MEKIY

1) uurparom pryTu (II) 1 Menpro

2) XJIOpUJIOM HATPUS U HUTPATOM Kajus

3) cynbdarom Oapus U CONMSTHON KUCIOTOM

4) cynsduaom xenesa (1) u ruapoxcuiom Kamus



18. 1 ¢ ruapoKcuaoM HaTpusi, 1 HUTPATOM cepedpa, U ¢ XJIOPOM pearupyeT B
BOJTHOM pacTBOpE

1) Fe2(804)3 2) NH4C| 3) CUBI’Z 4) K3PO4

19. [1pu neficTBUM pacTBOpa CEPHOM KUCIOTHI Ha PaCTBOP KapOOHATa aMMOHUS
BBIJICTISICTCA Ia3

1) NH32) CO; 3) NO, 4) SO,

20. I'mapoxcu HaTpus 00pa3yeTcs MpU B3aUMOJICUCTBUH B pacTBOPE

1) NaCl u H,0 2) NaNO3 uCa(OH);

3) Na;SO, nBa(OH), 4) NaCl u Fe(OH)3

21. PactBop xmopuaa xkenesa (I11) pearupyer ¢ KaxabIM U3 ABYX BEIIECTB
1)NaOHu Cu  2) HNOs;um Ag 3) Cuu HNO;3; 4) AgNO; n Ba(OH),

22. Ipeparienne Na[Al(OH)4] -- Al(OH)3

IIPOUCXOIUT IIPU

1) TepMudEeCKOM pa3yioKEHUH UCXOAHOTO BEIIECTBA

2) e CTBUM HA UCXOJTHOE BEIIECTBO PACTBOPA IIETI0UU

3) mpoIyCKaHWM YIJIEKUCIIOrO ra3a 4epe3 pacTBOp UCXOJHOTO BEIIECTBA

4) necTBUM HA UCXOJHOE BEILIECTBO U30BITKOM PACTBOPA CUILHON KUCIOTHI
23. Xnopua aMMOHHS B paCTBOPE PEArupyeT ¢

1) KOH 2) HNOj3 3) KNO3 4) MgSO,

24. IIpogykTaMu pa3ioKEHHsSI HUTpaTa HATPUs SABJISIIOTCS

1) Na,O u NO, 2) Na, NOz, O, 3) NaNO, nO, 4) NagO, NOZ, O,

25. PactBOp KapOoHaTa HATpHs HE pearupyer ¢

1) COs 2) HNOg 3) C&Clz 4) K2804

26. OueHuTe NpaBUIBLHOCTD CYXACHUIN 0 KapOOHaTax

A. C COJISIHOM KHCIIOTOW pearupyroT Kak paCTBOPUMBIE, TAK U HEPACTBOPUMBIE
KapOOHAaTHI

b. Peakiuu pasznoxenus kapOOHATOB SIBISIIOTCS OKUCITUTEIHHO-
BOCCTaHOBUTEIbHBIMH

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHbI 00a CyKJICHUS

4) o0a cyXaeHHUs HEBEPHBI

27. OueHuTe BEPHOCTh CYKIAEHUW O HUTpaTax

A. ConsgHas KMCIIOTa BBITECHSIET U3 JIIOOOT0 HUTPATa a30THYIO KHCIOTY

b. Peakuuu pa3noxeHuss HUTPATOB SIBJISIFOTCS OKUCIUTENBHO-BOCCTAHOBUTEIBHBIMHU
1) BepHO TOIBKO A2) BepHO TOJIbKO b

3) BepHBI 00a cyxaeHus4) o6a cyxAeHUsI HEBEPHBI

28. Hutpar cepeOpa He criocobeH

1) 0Opa30BBIBaTH OCAJIOK MPU B3aUMOJICHCTBUU C PACTBOPOM XJIOPUIOM HATPHSI



2) paznarathbCsi IpU HarpeBaHUM3) pearupoBaTh B paCTBOPE C MEJIbIO

4) pearupoBath C YKCyCHOM KUCIOTOM

29. Ocanok cHavaia BBINAAAET, a 3aTEM HCUE3aeT MpU

1) nobaBneHnu pacTBopa XJIOPUIA IMHKA K PACTBOPY THAPOKCHUIA HATPUS
2) NpoIMmyCKaHUM YIJIEKUCIIOro ra3a yepe3 U3BECTKOBYIO BOY

3) cIMBaHUM PacTBOPOB CyJib(aTa HATPUA U XJIOpHUAa Oapust

4) cnuBaHMM PACTBOPOB KapOoOHAaTa HATPUS U A30THOM KUCIIOTHI

30. KapOoHat HaTpus B pacTBOpE HE pearupyer ¢

1) CO,2) KOH  3) HsPO, 4) Ca(OH),

4.2.2. TllpakTHyecKue 3aIaHUs U 3124

Pazpen 1. OcHOBBI CTpocHHUsA BellecTBa - 3aJ1a4d Ha COCTAaBJICHHC
XUMHYECKUX (POPMYJT IBYXaTOMHBIX COCAMHEHM (OKCHIIOB, CyIb(HUI0B, TUAPUIOB
U T.IL.).
ﬂaﬁme HA36AHUA CﬂeanOWMM CO@()MH@HM}ZM.'
ngO MnO A||3 Cr283 ZnH, Ag4SI Ca3N2 COZ CaO P205 CC|4 NaBrFeS
MgH2 A|4C3 K3PI\/In02 FGzOg Clzo KCI Mng CrS CaH, SiH4K4C Cang Na,O CuO
N203 Mn,O- LiF PCI5HgBr Agzs CuSHCI Na4Si AIN Li3P

szO3ASzO5 NO-, BzOg B&Clz PBr; MHSPHg LiHB&zCA|4Si3 Na3PN208i02 MgOCI’
F, K;SCH4 PbOAUzO3 NHs C&SN205 HgOA'P

CocraBbTe (POpMyIIbI 10 HA3BAHUSIM:

1. Hutpun kanus
Cunnnua Maraust
['mapun antomuHuA
Cynbdun cunna (1)
bpomun nuaka
Oxkcup yraepona (1)
Oxkcup xsopa (V)
Oxcun 6apus

. ®ocdup xenesa (II1)
10 KapOunx maraus
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11.T'unpun kanus
12.Cynbdun antoMuHus
13.Momua meau (1)
14.Cynwsdun prytu (1)
15.0Oxcup xiopa (I11)
16.Oxcup cBurma (IV)
17.0xcun nuHKa

KapOun mutus
Oxcun docdopa (III)
®Topun menu (1I)
Oxkcup cepedpa
IMuopun mutust
Cynsdua meau (1)
Hutpuna natpus
HNonun cepedpa

. Oxcun xpoma (II)
10 Oxcup azota (V)
11.T'unpun HaTpus

© 0N Ok wWwNRE

12. Xnopug xpoma (IIT)
13.Oxcun kanust
14.0Okcun mbibsika (111)
15.Cynbdun muHka
16.®ochua menu (I1)
17.0xcun xenesa (1I)



18.Cunnima Kanpnust 18.bpomua mapranma (1I)

19.T'uapun Oapus 19.Cynbdun nutus
20.Cynbdum xeneza(Ill) 20.Dochun cepedpa
21.0Oxcup azota (1) 21.®ropun xenesza (1)
22.0xcua amrOMUHUS 22.0xcua xpoma (VI)
23.Xnopun xenesa (II) 23.Hutpung nutus

24 . Hutpun Gapust 24.Cynbhun Maraust
25.0xcua prytu (I) 25.0xcua meau (1)
26.0kcun cypsMsl (V) 26.Xnopun prytu (II)

Pazgea 2. XuMuyeckne peakuuu
3agauM Ha COCTABJICHUE YPABHEHUN pEaKUUi: COCAWHEHUS, 3aMEIICHMUS,
pasnoxeHus, oOMEHa M peakUuid C Y4YacTUEM KOMIUIEKCHBIX COEOUHEHUM (Ha
npuMepe  THUIPOKCOKOMIUIEKCOB  QIIOMHHUSL M LIMHKA);  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM C UCTOIB30BAaHUEM METOa 3JEKTPOHHOIO OajiaHca; ¢
y4aCTUEM KOMIUICKCHBIX COEJUHEHUM (HAa mOpuMepe TUIPOKCOKOMILIEKCOB
ATIOMUHUSA U [UHKA)
1.Peaxuueit 3aMeiieHus IBISICTCS
a) TOPEHHE BOJOPOa B KUCIOPO/IE;

0) BoccTanoBieHnue okcuaa meau (1) Bogopoaom;

B) B3aMMOJICHCTBHE TUIPOKCH/IA KAJIHSI C CEPHOM KUCIOTOM;

') TepMUYECKasl IeTUApaTalvs TUAPOKCHIA IINHKA.
2. Peaxmusi, ypaBaenue kotopoit CaO+CO2=CaCOg3,Ha3bIBacTCs peakiyei

1) coequHenus; 2) pasnokeHus; 3) oOMeHa;  4) 3aMEIICHUS.
B3auMopelcTBrEe THAPOKCUIA KaJdbLMS C COJISTHOM KHCIOTOM - 3TO peakius
1) coenquHenust;  2) pasnokeHus; 3) oOMeHa; 4) 3aMelCHHS
3. VKaxuTe peakiuio, KOTOpas SBISETCA pEaKIued pas3oKeHHs W HIET C
M3MEHEHHUEM CTENEHU OKUCIICHUS:
a) Cu(OH); = CuO + H0; B) 2KNO3= 2KNO,+0;
0) CuO + H2 = Cu + H20; r) CaCO3; = CaO + CO,
4, Hanuimure peaknyy, yKaXKUTE THI PEaKITUH:
a) pasyIoKeHUs YTOJIbHOM KUCIIOTHI; B) pasznoxenus ruapokcuaa meau(1l);
0) MmoJaydeHus: aMMHaKa U3 MPOCTHIX BEIIECTR;
') B3aUMOJICIICTBUE a30Ta C KUCIOPOIOM
5. Hammummure peakiuu, yKakKUTe TUI PEAKIIUN:

a) JKEJIC30M M CEepOii; B)okcuaoM Oapust u okcuaom cepoi(1V);

0) bapuieM u CEpHOU KUCIOTOMH; r) okcupa cepsl (IV) u kucnoponowm;



6. YpaBnsiite peakuuu METOJOM AJIEKTPOHHOTO Oananca.
PaccraBbTexk03p(pULIIEHTHI
HI + H,SO4 — |, + H,S + H,0O

H,SO, + Cu,O — CuSO4 + SO, + H,O

HNO;3 + FeO — FC(NO3)3 + NO + H,0

KNO; + Al + KOH + H,0 — NHz + K[AI(OH).]

SO, + KMnO4 + H,O — K,SO4 + MNnSO4 + H,SO4

SO, + K,Cr,07 + H,SO4 — KySO,4 +CI’2(SO4)3 +H,0

3agauM Ha pacyeT KOJMYECTBEHHBIX XAPAKTEPUCTUK MPOIYyKTA pPEaKIuu
COCJIMHEHUS; MacCOBOM WM OOBEMHOM JOJMU BBIXOJA TNPOJYKTAa PEAKIUU
COCIMHEHUS OT TEOPETUUECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUN Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEIIECTB M MPOJYKTOB PEaKIIUH;
Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEAKIUU, €CIH OJHO W3 BEIIECTB
JTaHO B BHJIE pACTBOpPA C OIMPEICICHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA.

Nel. TIpu B3aumonelcTBUM HATpus KoJuyecTBOM BemiecTBa (, 5 Moib ¢ BOJOH
MOJIyYHJIA BOJIOpojl 00bEMOM 4,2 11 (H. y.) Beiunciaure mpakTuyeckuil BBIXOJ rasza
(%).
No2.  Meraiinueckuii  XpoM  MOJy4arOT BOCCTAHOBIIEHHMEM €r0  OKCHJa
Cr;O3 MeTaIIMYECKUM  aJIFOMUHUEM. BBIUHMCIIUTe Maccy Xpoma, KOTOPBIM MOMXHO
MOJYYUTh MPU BOCCTAHOBIICHUMU €ro OKCHJAa Maccol 228 r, ecinym MpaKTUYECKUU
BBIXOJ1 XpoMa cocTasisieT 95 %.
Ne3. Omnpenenure, kakasg Macca MeNIM BCTYIIUT B PEAKLMIO C KOHIIEHTPUPOBAHHOMN
CepHOM KuciaoToW ayis moiydeHus okcuaa cepbl (IV) oovémom 3 1 (H.y.), ecnu
BbIX0J1 okcuaa cepsl (IV) coctaBnsier 90%.
Ne4. K pactBOpy, coaepxameMy XJIOpUI Kaibliusg Maccou 4,1 T, Npujiniii pacTsop,
conepxkamuii ¢ocdar Hatpus maccoil 4,1 r. Ompenenure maccy MNOJIYYEHHOTO
OcaJiKa, €CII BBIXOJI MPOAYKTa Peaklnu cocTaBisieT 88 %o.

3ajaHusl HA COCTABJIEHUE MOJICKYJSIPHBIX M MOHHBIX PEAKIUNA C Yy4aCTHEM

OKCHJOB, KHUCJIOT, OCHOBAaHMW W COJIEH, HMOHHBIX PEAKIUMWA THUAPOIU3a COJIEH,
YCTAHOBJICHHE U3MEHEHUS KUCIOTHOCTH CPEJIbL.
1. Kakue u3 coneir RbCl, Cra(SOg)s, Ni(NOs3),, Na,SO3 nmogseprarorcst Tuapomsy?
CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE W MOJIEKYJISIPHBIE YPAaBHEHHUS THAPOJIM3A
cooTBeTcTBYIOIMX colieil. Kakoe 3Hauenue pH ( > 7 <) uMEOT pacTBOPHI 3TUX
conen?
2. Hanummre nonHoe u COKpalieHHOE ypaBHEHUS pEaKIU:

KOH (p) + HCI (p) = KCl(p) + H20 (mn)

Ca0 (okcum) + 2HNO; (p) = Ca(NOs), (p) + H20 (max) Mg(OH), (1) +
H,SO4 (p) = MgSOu(p) + 2H20 (M)



CuCl, (p) + 2KOH (p) = 2KCl(p) + Cu(OH),|

Al(SO4)s (p) + 3BaCl, (p) = 3BaS0.| + 2AICIs(p)

KzS + 2HCI = 2KCI + H,S1
Na,COs + 2ZHNO3z = 2NaNO3 + H,0 + CO,71
Mg + H2SO4 = MgSO, + Hy?1
Pa3nea 3. PacTBopsl

3aauy Ha IPUTOTOBJICHUE PACTBOPOB.

1. Onpenenure, CKOJIBKO IPaMMOB BEILIECTBA HYXKHO JJISI IPUTOTOBICHUS 25 M
10 M pacTBOpa ruJipoKCua HaTpusl.

Otser: 10T

2. Onpeaenure, CKOJIBKO T BOJIBI HEOOX01uMO TpubaBuTh K 45 T pactBopa NaOH

(0=6%), 4TOOBI MOJYYUTH KOHEUHBIN PAaCTBOP C MaccoBOM goJien 1%.

3. Onpenenute MacCoBYIO JIOJIIO BEIIECTBA B PAacCTBOPE, KOTOPBIM OBLI MOTyuYeH

npubasiieauem 175 r KCI (0=20%) x 1000 r Bozb
4. OnpenenuTe MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOTOPHIN ObUT MOJIy4YEH
npubasnenuem 30 r Na;CO4 x 1000 T BojibI

Pa3nen 4. CTpoenue u cBOIiCTBA HEOPTAHUYECKHUX BelleCTB

3agauu Ha pacyeT MacCOBOU J0JIM (MAacChl) XUMUYECKOIO 3JIEeMEHTa (COSAUHEHUS) B

MoJIeKyJe (cMecn).
BapuanT 1. Berauciuts MaccoByto 1010 a3oTa B HuTpaTe Kanbius (Ca(NOs);

BapuanT 2: Beruuciure comepikanue Kuciaoposa B nepmanranate kanus (KMnOy)

BapuanT 3: Beruucinre comepskanue cepbl B MuHepaie nupure (FeSy)

BapuanTt 4: Berarciaure MaccoByro 10110 cepedpa B okcujie cepedbpa (Ag20)

HpaKTI/I‘ICCKI/IG 3aJaHus II0 KJIaCCI/I(l)I/IKaL[I/II/I, HOMCHKJIATYypEC H XHUMHUYCCKUM

dhopMyIaM HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB.

1. Brimmucartb OTACJIBHO OKCHUAbI, OCHOBAaHMs, KMCJIOTHI U COJIN. I[aTB Ha3BaHU:I.

A b B I Jil| E XK 3
1{ Na,O | NaOH | CO, SO3 MgO |[HNO; | Ba(OH) | CO MnO,
2
2 SIOZ Zn0O H3PO4 Aggo N203 Cng MnO HF HgSIOg
3| H,SO,4 | CO, Ca(OH), | BeO LiOH | CrO Mn,O3; | SO3 SiO,
4 A|203 BaO MgC02 CU(OH) Zn0O Cr203 HMnO, C&(OH)Z K3PO4
2
5/ NO HNO3 MnO NO-, HCI H,SO, | NO, FeO P205
6| MgSO,4 | SO, Cl,05 H.,Si0; |AI(N | CO NO AL,O3 BaO
03)3
7[Fe0 | K,COs | Fe,0; | Hg(NO; | CaO | Ba(O | Ag.SOs | PbSO; | AgOH




)2

H),

2. CocTaBHTH (POPMYJIBI BEICIITUX OKCHIOB AJIEMEHTOB C ITOPSIKOBBIM HOMEPOM:
3) 33, 50, 40
3. CocTaBUTh MOJICKYJIIpHBIC (POPMYJIBI OKCHIOB, MOJAMKUCATH XapaKTep OKCHJA U
COCTaBUTH (POPMYJTy COOTBETCTBYIOIIETO THAPOKCHUIA !
1) a3oTa co crenenbto okucaenus +1, +2, +3, +5

1)14, 34, 41

2) XJI0pa co CTENEeHbI0 OKUceHus +1, +3, +5, +7

2) 75, 16,

4) 6, 35, 24

3) Maprasiia co CTereHbl0 OKUCICHUs +2, +3, +4, +7
4. Beimucath OTJEIbHO O€3pa3InuHble, OCHOBHBIE, KUCJIIOTHBIE U aM(OTepHbIS

5) 21, 25, 32

OKCHJIbI:
A b B I I E K 3 141
1 [ Na;O | CaO CO, SO; MgO | N,O; | BaO CO MnO,
2 SIOZ Zn0O P205 AgzO N203 Cng MnO MnO, NO
31S0O, |CO, CaO BeO Li,O |CrO | Mny,O3|SOs3 SiO,
4 | Al,O3 | BaO SeO, |[CuO Zn0O | Cr,03 | MnO, | CaO CrOs
5[ NO N203 MnO N02 Nazo 803 NOz FeO PzOs
6 MgO SO, C|205 SIOZ Al 203 CO NO AL203 BaO
7| FeO | SO; Fe,O; [ HgO CaO BaO |[Ag.0O |SO; PbO
5. Brimucarh HepacTBOpUMBbIE OCHOBaHUS W 1IEN04H. JlaTh HA3BaHMS.
A b B I J1 E K 3 41
1 [Na,S |NaOH |CO, |SO; |Mg(OH |HNO; |Ba(OH) [CO |Cu(OH)
04 )2 2 2
2 |CsOH | Cu(O |H3sPO4 | NaOH | N,Os Cr(O [MnO KOH | H,SiO3
H), H),
3 |H,S0, |CO, |Ca(O |BeO |LiOH |CrO |Sr(OH) |SO; |Sr(OH)
H)2 2 2
4 [ALO; [Ba(O |MgC |Cu(OH)|[ZnO [Cr,0s |HMnO, |Ca(O | KsPO,
H)Z OZ 2 H)Z
5 |LIOH |HNO; | Mn(O [ NaOH | HCI CsOH [ Fe(OH) [ FeO | P,0s
H)Z 2
6 |MgSO [SO, |LiOH |HSiOs |AI(NO; |CO |NaOH |AL, |BaO
4 )3 Os
7 |Cu(O |K,CO;3 |Fe,03 |Hg(NO | Ca(OH) | Ba(O | Ag.SO, | Ba(O | KOH
H), 3)2 2 H), H),

HpaKTI/IIICCKI/IC 3alaHU HAa OIMPCACIICHHUC XMMHUYECKOM aKTUBHOCTH BCUICCTB B

3aBUCHMMOCTHU BH A XUMHYECKOM CBSI3U M THUIIA KpHCT&JIJIH‘-IGCKOﬁ PCHICTKH.

1. Pacnpenenuts naHHbIC BENIECTBA B TAOJIUITY COTJIACHO X TUITY XUMHYECKON

CBi3HU.




HNonnasg KoBanentHnasa
CBS3b MOJISIPHAS

KoBasenTHasa Mertanmnueckas
HETOoJIsIpHas

MgClg, Hz, COZ, Na|2, HF, Al, ZnO, Fe, Brz, CagNz, Oz, 803, HBI’, Aleg,

CuSn(cruiaB)

2. IlpousBenute COOTBETCTBHE:

Bunp! cBs3u BemiectBa
1.KoBajieHTHas HenoJsIpHas A) Xmopua KaJablysl
2.KoBasneHTHas nojspHas b) ®rop
3.MonHas B) Iunk
4 Meramnnueckas I") AmMuax
S.Bonoponnas JI)Anetunex

E) Oxcup 6apus

3agaHus Ha COCTABJICHUE YPABHEHUM XUMUYECKUX PEAKIHUNA C YYACTUEM MPOCTHIX U

CIOXKHBIX HCOPraHHMYCCKHX  BCIICCTB: OKCHUIOB MCTALUIOB, HCMCTAJIOB H

aM(OTEepHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHWN U aM(OTEpHBIX

T'HAPOKCHU 0B, HCOPraHUICCKUX COJICﬁ, XAPAaKTCPUIYIOIIHUX HX CBOICTBA U CIIOCOOBI

ITOJTYYEHHS.

3aKOHUYNTE YPaBHEHUS PEAKLIMIL:
Na,O + H,S(136) -MgO(u36) + HCl —

BaO + SiO; (t)—K,0 + ZnO (t)—
Fe,03 + C (t)—CaO + 2H, (t)—
FeO + O, (t)—NH4OH + P,0s —

KOH(tB) + Zn(OH), (t)—KOH + Al(OH)3 —
NaOH(konm) + Fe(OH); —NaOH(tB) + Al,O3 (t)—
NaOH + Al,03; +3H,0 —Ba(OH), + Ba(HCO3), —
KOH + NaHCO3; —NaOH +NH4HS —

Al + KOH +H,0 —Zn + NaOH(tB) (H)—

Cl, + Ca(OH), —H,S0O,4 + Mg(OH), —

HCI + CuO —HCI + Be(OH), —

HsPO, + Zn(OH)2 —HCI + Al(OH)g —

H,SO4 + ZnO —HCI + AgNO3 —
H,COs3 (t)—H2S03 (t)—

H,SiO; (t)—H4P,07 (t)—

HNO; (t)—

3 HNO; (t)—




Pasgen 7. CTpoeHHeE U CBOIICTBA OPraHM4YeCKUX BeleCTB
3ajaHusl Ha COCTABJICHUE HA3BaHUW OPraHUYECKHX COEJUHEHUH 110
TPUBHAIIBHOU WJIM MEKIYHAPOAHON CUCTEMAaTUUYECKON HOMEHKIIATYPE;
1. HazoBure mnpHUBENECHHBIE HIKE YIIEBOAOPOJABI 10 MEXIyHAPOIHOU

HoMmeHkiatype [lUPAK:

CH} CH]
CH;-CH-CH;-CH-CH; CH:;-CH,-C — CH-CHOH

CH; CH: CH;

CH; - CH; CH; - CH; CH;

| |
CH;~C - C ~ CH-CH,~CH;s CH;-C — CH- CH, - CH, - COOH
b |

CH: CHi CHj CH;

2.HpI/IBCI[€HHOMy HHXKC  YIITICBOAOpPOAY ,uaﬁTe Ha3BAHHUC II0 HOMCHKJIIATYpPC
IUPAC, YKaXKUTC CKOJIBKO IICPBUYHBIX, BTOPUYHBIX, TOCTUYHBIX M YCTBCPTHUYHBIX
aTOMOB yricpoaa COACPIKUTCA B  aJIKaHC. I/ISOMepOM KaKoro yricsoaopoaa
HOPMAJIBHOT'O CTPOCHUS ABJISACTCA IIaHHBIﬁ erICBOI[OpOI[? Hanumure ero q)OpMy.]'Iy

1) 0)
ChHy CHy CHy-CHs
HiC~CHy CH H,C-CH-C-CHy
CH,-CH-CH, H,C—CH, ' CH,-CH,
CHs

3. Hanumure cTpyKTypHBIE (POPMYIIbI COETUHEHHM 110 MX HA3BaHUSIM:
a) 2,5-TuMeTUIreKCeH-3;
0) 2-MOHOMETHUII-3,9-TUITPONTHIIHOHAH;
B) 2,5 - mUMeTU - 3-HUTPOTEKCaH;
r) 2,3-IUXJIOPreKCaHoBasi KUCIIO0Ta;
1) 2 - aMuHOOYyTaH.

4. HamummuTe CTpYKTypHbIE (OpPMYINIBI BCEX COCIWHEHUN COCTaBa: HA30BUTE
MOJIy4YEHHBIE COCIMHEHHS.

a) C6H12;6) C5H110H;B) C5H11N02.

3amaHusi Ha COCTaBIICHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OpMYyI



OpPraHUYECKUX BEIIECTB OTICIBHBIX KJIACCOB.

5. Hammummute mosHbIE ¥ COKpaIeHHbIE CTPYKTYpPHBIE (OPMYIIBI .
2,2,3,4-trerpameTuinieHTal  2,3,6-TpUMETHII-3-3THUIITENITaH
2,5-numeTuirekcen-3; 2-MOHOMETHII-3,5- TUIPOIUIIHOHAH,

2,5 - mumeTtnn - 3-HUTpOreKcaH; 2,3-ITUXJIOPTeKCaHOBAsK KUCIIOTA;
2 - amuHOOyTaH. 4 - MeTWITIMHTEH-3  2,2-TUMETUIIOYTHH -3

6. CocrtaBbTe CTPYKTypHBIE (QOPMYJIBI TPEX AaJKWHOB, KOTOPbIE HU30MEpPHBI 2
MeTuinoyTagueny-1,3./{aiite um Ha3BaHUS.

3amauu Ha ompeneneHue mpocreniei GopmyIibl OpraHM4ecKoO MOJIEKYJIbI,
UCXO/Is1 U3 DJIEMEHTHOTO cocTaBa (B %).

1. KaxoBa ¢opmyna coeuHeHrs, B KOTOPOM MaccoBast 10JIs Kajlusi paBHa
0.565, yraepona — 0.087, kuciopoaa — 0.348?

2. BeiBeaute npocTeinryio GopMyIly COSAMHEHUS, €CIIH U3BECTEH €ro
AJIEMEHTHBIN COCTAB:

a) yraepogaa 0.2730 (27.3%) u xkucnopona 0.7270 (72.7%)

0) xanbims 0.8110 (81.1%) u azota 0.1890 (18.9%)

B) HaTpust 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnoponaa 0.4270
(42.7%)

3. HaiimuTe MonekysipHyr0 (OpMyITy COSAMHEHHS a30Ta C BOJIOPOIOM, €CITH
MaccoBasi A0JIsI BOAOPO/ia B HeM paBHA 12.5%, a OTHOCUTENBHAS TIJIOTHOCTH MapoB
ATOr0 BEIIECTBA M0 BOJAOPOAY paBHA 16.

4. Tlpu cropanuu 3,636r BemiecTBa oOpasyercs 8 T yriiekucsioro raza u 4,3632
r ¥ BoJibl. Macca 1 Mok JaHHOTO BeliecTBa paBHa 60r. Y CTaHOBUTH
MOJIEKYJIIPHYIO (hOPMYJTy TaHHOTO BEIECTBA.

4.2 31IpaKTHKO-OpHEHTHPOBAHHbIE 3aJaHUS
[TpakTHKO-OpUEHTUPOBAHHBIE pAacUeTHbIC 3aJaHHUS Ha JUCHEPCHbIE CHUCTEMBI,
UCTIONIb3yeMbIE B OBITOBOW M MPOM3BOJACTBEHHOM EATEIHLHOCTH YEJIOBEKa

1.Boaa

Ha3zBanue tembl Tema 3.1 «IlonsiTHe 0 pacTBOpax»

Pesynbrat oOydyenus: |PaznuyaTh UICTUHHBIE PACTBOPHI

OO01e KOMIeTEHIINH OK 01,0K02TIK 2.4

B kpy»xeBo OyATO 0J1eThI
JlepeBps, KyCThl, TPOBOJA.
KaxeTtcs cka3ko1o 310,

A B CyIIHOCTH — TOJIBKO. ..



3amanue:

1. KTo 1 Korjia BiepBbi€ OCYIIECTBHUII CHHTE3 BOJIbI?

2. Kakoii BO31yX TspKelee - CyXOM WIIA BJIYKHBIN?

3. B xakom opraHe yejgoBeKa COISPKUTCS HAUOOJIbIIIEE KOJIWYECTBO BOJLI, a B
KakoM — HauMeHbIee?

4. HazoBuTe BOCEMb HAMMEHOBAHUHN COCTOSIHHS BOJIbI, IPUHSATHIX B METCOPOJIOTUU

— CKOJIBKO MOJIEKYJ BOJbI B OK€aHe?

. UTo Takoe CHEeKUHKHU?

. Pacmmamarotcst i B Bojie Ha HOHBI €€ COOCTBEHHBIE MOJICKYJIbI?

. MoxeT i1 Boja ropeTs?

. MoxeT i1 Bojia Teub BBEpX?

. [lepeuncnure xuMuueckue U pu3nIecKue CBOMCTBA BOIBI.

10. Poxaw BOABI B )KM3HHU YeJIOBEKA.

O© 00 N O O1

1. Tunoxsiopurta KaJaus

Ha3zBanue tembl Tema 3.1 «IloHsiTHE O pacTBOpax»

Pe3ynbrat oOyuenus |[PaznuyaTh UICTUHHBIE PACTBOPHI

OOmmme KOMITIETCHITUH OK 01,OK 02 T1IK 2.4

[Ipm ctupke rpsa3ubix Beme Onpra CepreeBHa Moab3yeTcsl XJA0PCOAEPKALMM
oTOEIMBaTEIIEM.
3agaHue:
1. Yto mpu 3TOM MPOUCXOIAUT?
2. Kakoe BeniecTBo MposiBIsieT 0TOSTUBAIOIINE CBOWCTBA?
3. HamummuTe peakuuio pas3ioKEHUs TUIIOXJIOPUTA Kaldus Ha BO3AyXEe IpH
JIEICTBUU YTJICKUCIIOTO ras3a.
4. Hanumumre peakiyio MOJy4YeHUs TUIIOXJIOPUTA Kallisd U3 XJopa U THIPOKCHIA
HaTpus.
2. PxkaBumHa

Ha3zBanue tembl Tema 3.1 «IlonaTue o pacTBopax»

Pesynbrar oOydyeHus: |PaznuyaTh UICTUHHBIE PACTBOPHI

OO1me KOMIIETEHITUH OK 01,OK021IK 2.4

Banepuii SIkoBiieBUY ®KUBET B KBAPTHUPE, TJI€ OUEHb CTapbie TPYOHI.
3amanue:

1. W3 4ero cocTouT CiOM prKaBUMHbI?

2. K xakomy Kjaccy coeMHEHUI OTHOCUTCS pPiKaBUMHA?

3. HanwummTe peakuuio pacTBOPEHUS pPKABUUHBI.



4. IlpennoxuTe METOJIbI OYUCTKU TPYO OT pHKABUUHBI.
3. IloBapeHHas coJib

Hassanue TeMbl Tema 4.2. «DU3NKO-XUMHYECKHE CBOMCTBA

HCOPIraHNYCCKUX BCUICCTB»

Pesynbrat oOydeHus |YcCTaHaBIMBATh 3aBUCUMOCTD (PU3UKO-XUMUYIECKUAX
CBOVCTB HEOPraHUYECKUX BEIIECTB OT CTPOCHUS
ATOMOB U MOJIEKYJI, & TAK)KE THUIIA
KPUCTAJUIMYECKON PELIECTKU

OO0111e KOMIIETEHIINN OK 01, OK 02I1IK 2.4

N3BectHO, uTO0 B MHpe pAoObiBaercs mnpuMepHo 100 MWIIMOHOB TOHH

NIOBapeHHOW coiau B TroA. Ha mnuimeBble HYXIbl pPacXxomyeTcs OKOJO OJHOU
YETBEPTOU YaCTH 3TOro KoinmdecTtsa. Kyna ske uaer ocranpHas CoJib?

[ToBapeHHasi COJb COBEPIIEHHO HEOOXOAMMA IPHU IMPOU3BOJCTBE MSCHBIX U
pPBIOHBIX ~ KOHCEPBOB, OHA HCIOJB3YeTCS B  METAJULyprU4ecKol  oTpaciu
IPOMBIIUIEHHOCTH, TpH 00pabOTKE MEXOB M pA3IMYHBIX KOXK, B IMpoIecce
IPUTOTOBJIICHHUSI MbLIa, HWIAET M TOJYyYEHHs KaJbLMHUPOBAHHOM  COJBI,
npuMmeHnsiercss B MeaunuHe. OCHOBHOM NMOTPEOUTENb COJM - XUMHUYECKas OTpacib
IPOMBIIIIEHHOCTH. B 3TON o0nactu ucnonb3yercs HE TOJIBKO cama COJib, HO U
AJIEMEHTBI, COCTABIIOIIME €€. B mponecce 3eKTposM3a €€ pacTBOpa IOJydaroT
XJIOp, BOJIOpOA M enkuil Harp. M3 pacTBOpa €aKOro HarTpa IONIYy4aroT TBEPAYIO
11eJ104b - KaycTUK. COeIMHSIS BOJLOPOJ C XJIOPOM, MOJYYArOT COISHYIO KHCIOTY

3aaHue: COCTaBbTE YPABHEHUS, ONMCAHHBIX B TEKCTE PeakUui

4. Hon

«
HazBamme TeMbl Tewma 4.3 «nentudukamnmst HEOPraHUIECKUX

BEILIECTB»

PGSYJ'IBTaT 06y‘-IeHI/I$I HCCHCI[OB&TB Ka4CCTBCHHBIC pCaKIINH

HCOPIraHNMYCCKUX BCUICCTB

OO01e KOMIeTEHIINH OK 01,0K02TIK 2.4

Ha Genyto canderky mposuiu Ho, MONbITATUCh BRIBECTH €T0 C ITOMOIIBIO
or6enuBarens «llepcomby, 3aTeM XJ1opHas U3BECTh, HO MATHO HE UCUE3IIO.
UToO0B! yIanuTh MSITHO, KAKOE CPEACTBO HAJIO MCIIOJIB30BATHCS C OKUCITUTEIILHBIMU
VI BOCCTAHOBHUTEIILHBIMU CBONCTBAMMU?
3amanue:

1. Hanumwure KaueCTBEHHYIO PEAKIMIO Ha ONpeaeneHre noaa’?

2. OnumwMre NpUMEHEeHue Hoia B OBbITY.



3. B kakux npoaykTax conepxKuTcs mosu?

4. KapOokcurepanusi

Tema 7.2.
CBoliCcTBa OPraHUYECKUX COCTUHEHUM

Ha3Banue teMbl

PesymsTat o6yaeHus lccrienoBaTh Ka4€CTBEHHBIE PEAKIIUU

HCOPTraHNYCCKHX BCIICCTB

OO01111e KOMIIETEHIINT OK 01, OK 02 IIK 2.4

A 3HaKOMO JIM BaM TMOHATHE «KapOoKkcuTepanus»? B TepaneBTHYeCKux Iemsix
UCIIOJIB3YIOT Ta3000pa3Hoe BemiecTBo. [10 3Tol nmpuunHe nogo0HyI0 METOAUKY
Ha3BIBAIOT «TA30BBIMU YKOJIAMIY. JTa METOAMKA UCTIOJIB3YETCS JIJIS JICUCHUS
CEPJIEYHO-COCYIUCTHIX 3a00JIEBaHUA, TTOBBIIICHUS TACTUYHOCTU KOXKHU.
[ToBbIIIEeHHE COACPIKAHUS ATOTO T'a3a B KPOBU TOBOPHUT O HEKAYECTBEHHON (DYHKITHH
kpoBu. CamMoe yTUBUTEIIBHOE, YTO OHO MUCITOJIB3YETCS B TBEPIOM BHUJIC B MTUIIEBOM
MPOMBIIIUICHHOCTH JJI XpaHEHUs ¥ TIEPEBO3KHU MPOIYKTOB: PHIOKI, Msica,
MOPOKEHOTO.

3ananue. BeiGepute o1H NpaBUIIbHBINA OTBET:

1. O KakOM BEUIECTBE UIET peUb?

A) yriekucibiii ra3b) kuciopoas)aMmuak

2. Kakumu XuMUYECKHUMH CBOMCTBAMHU 00JIaaeT 3TO BEIIECTBO?

A) KucnorapiMub) oCHOBHBIMU B)aM(OTEpHBIMU

3. C ueMm MOXKeET BCTynaTh BO B3aUMOJIECTBUE?

A) ¢ B0J/IOH, OCHOBHBIMHU OKCHJIaMHU, III€JI0YaMH, HEKOTOPBIMH COJIIMH
b) ¢ BogoM, KUCTIOTHBIMUA OKCHUJIAMHU, TTIEJI0YaMH, HEKOTOPBIMH COJISIMU
B) ¢ Bo0#i, KHCIIOTHBIMH OKCHIAMH, KHCJIOTAMH, HEKOTOPBIMH COJISIMH
4. C moMOIIIbIO KAaKOTO BEIIECTBA €r0 MOXHO OOHAPYKUTH?

A) denondranennab) 6poMHOI BOIBI B) U3BECTKOBOM BOJIBI

5. [IpuBenuTe akThl, KOTOPBIE TOKA3BIBAIOT OTPULIATEIBHOE BIUSHHE
ATOTO ra3a Ha JKeJIyJOYHO-KUIIEYHbIA TPAKT YEJIOBEKA.

5. byraguen

Tema 7.3 «Mnentudukanus opraHnyecKux

Ha3zBanue tembl .
BCIECTB, X 3HAYCHUE W MPUMEHEHHE B OBITOBOM U

Pe?,y.]'IBTaT 06yquI/I$[ HCCHC}IOB&TB Ka4CCTBCHHBLIC pCaKIINH

OpPraHU4CCKHUX COCI[I/IHGHI/Iﬁ OTACJIbHBIX KJIaCCOB

OO1me KOMIIETEHITUH OK 01,OK 02 1IK 2.4




B wmauanme XIX Beka B AHINIMM CTAJIM MOJIHBIMU IUIAIMA W3
BOJIOHEIIPOHUIIAEMOM TKAaHU, HA3bIBa€Mbl€ MAaKHHTOIIAMH. OJTO Ha3BaHUE OHU
MOJYYUJIM B YECTh AaHIMVIMMCKOrO XuUMHKAa u wu3o0peratens Y. MakuHroma,
MPEJIOKUBILETO MPOINUTHIBATH IUIAIEBYID TKAHb PACTBOPOM HATYPAIBHOTO
kaydyka. OJHAKO Ha COJIHIIC TaKUe IJIAld CTAHOBWJIMCH JIMIKUMHU, & B MOPO3HYIO
MOroy — JOMKUMHU. DTH HEJIOCTATKU YCTPAHWI JIPYTOil BBIAAIOIIUNCS aHTJIMYaHUH
Y. I'yapup.

3ajgaHue

[Touemy mamieBasi TKaHb UMeJIa TAKHE HETOCTATKU.

[Ipensioxxute cnocod ycTpaHeHHUs UX, MOBTOpUB OTKpbITHE Y. I'ynbupa.
Kak Ha3bIBaeTcs 310 coequHeHue?

Hanumure cCTpyKTypHYI0 (POpMYITy 3TOTO BEIIECTBA.

['ie mpuMeHsieTcs 3TO BEIIECTBO B HACTOSIIEE BPEMsI?

oW E

6. MoJo4YHAs1 KHUCJI0TA

Tema 7.2.
CBoOMCTBa OPraHUYECKUX COCTMHEHU

Ha3Banune TeMbl

PesynbTar 06yueHus OOOCHOBBIBATh ~ 3HAYEHHE U  NPUMEHEHHE

OpPraHUYCCKHUX BCIUICCTB B OBITOBOH U

OO0111e KOMIEeTEHIINN OK 01,0K02TIK 2.4

[IpoMexyTOUHBIM MPOAYKTOM OOMEHA Yy TETUIOKPOBHBIX >KUBOTHBIX SIBIISIETCS
MOJIOYHAs KHUCJIOTa. 3amax 3TOM KUCIOTHl KPOBOCOCYIIME HACEKOMBIE YJIABIMBAIOT
Ha 3HAYUTEIBHOM PACCTOSTHUU.

3amanue

1. IloueMy Hacekombie (KOMaphl) OBICTPO HAXOISIT CBOIO KEPTBY?

2. YcranoBute (HopmMyIily MOJOYHOM KUCIOTHI, KOTOPAsi TOMOTaeT HACEKOMbBIM
HaXOJUTh TEIMJOKPOBHBIX >XMBOTHBIX, €CJIM MAacCOBBIE JOJIM DJIEMEHTOB B HeEl
cocTaBJISAIOT: yriepoaa - 40,00%, Bomopona - 6,67%, kucinopona - 53,33%.

3. CocraBbTe CTPYKTYpHYIO (hOPMYITy MOJIOYHOM KUCIOTHI. HazoBUTE KUCIOTY
o HomeHkiarype MIOITAK.

4. Ha OCHOBaHMM CTPOEHHS MOJIOUHOW KHCIIOTBI CJIEJIANTe BBIBOJI O €€
XAMUYECKUX CBOMCTBAX.

5. Halinute B WHTEpHETE WU JPYTUX HCTOYHUKAX HMHPOPMALUIO O

IMPUMCHCHHUHU MOJIOYHOM KHCJIOTHI.



4.2.3. 3apanusi 1abopaTOPHLIX padoT

O6opynoBanue jadopaTopun M padbounx MecT JadOPATOPHHU: MEH3YPKU,
MUTETKU-KaNEIbHUIBI, TEPMOMETPbI, MUKPOCKOTL, JIYIIbI, PEAMETHBIE U TIOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIS KamleJNbHBIX peaknuii, QuibTpoBanpHas Oymara,
MPOMBIBAJIKH, CTEKJISIHHBIE NPOOMPKHU, PE3WHOBBIE NPOOKH, (QOHAPUKH, HAOOP
PEaKTUBOB, CTCKJISHHBIC MAJIOYKH, IITATUBBI I MPOOUPOK; MEPHBIC NUIUHIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKH JIenuTelbHble LuauHapudeckue (50-100 wmui),
CTYNKHU C MECTUKOM, (aphopoBble YalIKu, TUHIETHI, QUIBTPHI OyMaXkHble, BaTa,
MapJsi, 4acOBBIE CTEKJA, DJIEKTPOIUIUTKH, JIaDOpaTOPHbIC IITATUBBI, CIHUPTOBBIE
TOPEJIKU, CIHYKH, MPUOOpP ISl MOJyYeHHUs ra3oB (WM MpoOHpKa ¢ ra300TBOHOM
TpyOKO#), JAepkaTtenu Mg NpOOUPOK, CKISIHKM IS XPAHEHUSI PEaKTHUBOB,
pa3aaToyHkle JOTKHU; xuMuueckue crakansl (50, 100 u 200 mi); mmaTenu; MTUHLIETHL;
TUTEJIbHBIC HIUMIIBI, CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) u
MepHble koJiObl (25, 50, 100 u 200 wmu), BoasHas OaHs (WM TepMOCTAaT),
CTEKJISTHHBIE MaJIOYKH; KOHWYEeCKHe KoJObl misa TutpoBanus (50 u 100 wmu);
WHJIMKATOPHBIC TIOJIOCKU [JIsi ompeneneHuss pH u craHmapTHas WHIUKATOpHAas
IIKaja; YHUBEpCAIbHBIA HHAUKATOP; nuneTky Ha 1, 10, 50 mn (wim go3atopsl Ha 1,
5 u 10 M), OropeTku I TUTPOBAaHHS, MeIUIMHCKHE Impuilkl Ha 100-150 wmur,
1a00paTOpPHBIE W/WIM aHAIUTUYECKUE BeChl, pH-MeTphl, CylIMIbHBIA 1IKad, U ap.

nabopaTopHoe 000py0BaHHE.

Paznen 2. Xumnueckue peaxkuuu JlabopatopHas padota "Turbl XuMHUYECKUX

peakumi'.

Ha3Banue TeMbl Tema 2.2.
DJIEKTPOIUTHYECKAS JUCCOLMAIMS M MOHHBIN
oOMeH

PesynbTaT 00yueHus HccnenoBanre TUIOB (IO COCTaBY M KOJIUYCCTBY

MCXOJIHBIX U 00pa3yIONIUXCS BEIIECTB) U
MIPU3HAKOB XUMHUYECKUX peakui. [IposeneHue
peakinii HOHHOTO OOMEHa, OTIPEICTICHUE CPEIbI
BOJHBIX PaCTBOPOB

OO01e KOMIeTeHIINH OK 01 OK4

Bompocs a1t momycka k 1abopaTopHoit pabote

a) chopMyJIUpyHTE 1IETb IIJIAHUPYEMOTO IKCIIEPUMEHTA
1. IIpu KakuX yCIOBHSIX BO3MOYKHBI HEOOpPATHMBIC PEaKIinu?
2. Boamoxna mu peaknus: HCl + KOH = H,0 + KCI

3. 3anuImmTe TUTIBI XUMHYECKUX PEAKIIMHA 110 UMEIOIUMCS KITaCCU(PUKAIIASIM.




4. Nomumute peakuuto: ZNCl, + NaOH =? + ? . Ilouemy Bo3MOXHa 3Ta

HeoOpaTuMas peaxius’?

5.3anuinTe HeoOPaTUMYIO PEAKIIUI0, KOTOPasi IPOTEKAET C BHINIAJICHUEM

ocajka.
IIpoBenenne OnbITOB

O6opynoBaHue 1 Mocyia

PEAKTHUBBI

CrexJisiHHBIE TPOOUPKHU

pactBop ruapokcua Hatpus (NaOH),

PactBop cossnoit kuciotel (HCI)

PactBop cynbdara meau (1) (CuSQO,)

PactBop kapOonara HaTpus (Na,COs3)

PactBop cynbdara maraus (MgSQO,)

PactBop xmopuna xenesa (I111) (FeCls)

AJITOpUTM NPOBEACHUS OonbITa |

BOHpOCBI " 3aJaHUs

OnpiT 1. Peaknun, uaymme ¢
o0pa3oBaHHeM 0CAJIKA.

[1po6IeMHBII OIIBIT.

Haneiite B Tpu npoOupku 1o 2 mi
pactBopa  XJopuaa (11D),
cyib(dara MarHus, cyiabdara Meau u

KEJIC3a

npuOaBbTE B KAXKAYIO IO TaKOMY K€
KOJINYECTBY LIEJIOYH.

Yro BeI HaOmo1aeTe?

Kaxoii niBeT umerot o0opa3oBaBIIrecs
ocaakn’?

CocraBbpTe ypaBHEHUS
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuil.

CpaBHHUTE IIBET OCAJKOB

Ocanku coxpaHsiiTe 10 CIETYIOIIETO
OIbITa

AJITOpUTM NIPOBEACHUS ONbITA 2

Bonpocsl u 3a1anus

OnbiT 2. Peakuum, uayume ¢
o0pa3oBaHHMeM 120010 YJIEKTPOJIUTA

K IOJIy4YeHHBIM B MPEABIAYIIEM OIBITE
OocaJKaM TUIPOKCUIOB XKeJie3a, MArHus
M MEIHW TMPUWIEUTE PACTBOP COJISTHOM
KHUCJIOTBI JI0 IOJIHOTO UX PAaCTBOPEHMUSI.

CocraBbTe MOJICKYJIIDHBIC U HMOHHBIC

YpaBHEHUSI COOTBETCTBYIOIINX PEAKIIUA.
OObsaAcHuTEe HAOIIOHAEMbBIE NU3MEHEHUS B
npoOupKax.

AJITOpUTM NIPOBEAECHUS ONbITA 3

Bormpocs! 1 3ananus

OnbiT 3. Peakmum, wuaymme ¢
oOpa3oBaHueM rasa.




K pactBopy kapbonata Hatpus | OObsICHUTE BBIJCIICHHUE Ta3a.
TIpHUIIEHTe OCTOPOXKHO pacTBOp consHoii | COCTaBbTE MONCKYIISIPHBIC i HOHHbIC
KHCTIOTE YPaBHEHHUS COOTBETCTBYIOIINX PEaKIIHIA.

O6paTI/ITe BHHMMAaHHC Ha BbIICICHHUC

rasa.

O06paboTKa pe3yIbTaToB:

1. TIpoananm3upoBaTh MOJYYCHHE COOTBETCTBYIOIIUX PE3YIHTATOB TUIIAM
XAMHUYECKUX PEaKIUH.

2. CdopmynupoBaTh € 001N BBIBOJ 00 0OMEHHBIX PEaKIUsAX, HAYIIHUX 10 KOHIA

Pa3znea 3. PacTBopsl JIabopaTopnas padota "l[Ipuroropiienre pactBopoB".

HasBanue Templ Tema 2.2.0nexkTponutuyeckas
JIMCCOIMAIMS U MOHHBI OOMEH

Pe3ynbTaT 00yueHus UccnenoBath PU3NKOXUMUYECKUE
CBOMCTBA UCTUHHBIX PACTBOPOB

OO01e KOMIEeTEHIN OK 01 OK2T1IK.2.4

Bomnpock! aiist nomycka k 1abopatopHoit padbote

1. Hate omnpenenenne KoHueHTpamuu. CrnocoObl BbIpaKE€HUs KOHILIEHTpalUU
pacTBOpPOB.

2. Urto Takoe conpBaThl WM THApartbl? Ha KkakoM 3Tame pacTBOPEHHUS OHH
obpazyrorcs?

3. Yro Takoe pacTBOpuMOCTh? OT KakuX (PaKTOpoB OHA 3aBUCUT?

4, Kakyto Maccy cynbdara Kaaust 1 BOAbI HAJI0 B3STh AJiA npurotosieHus 300
rpammoB 20% pacTtBopa?

S. Cxonbko rpammoB Boael comepxurca B 200 r 40%-HOoro pacrtsopa
MOBAPEHHOU CcOIun?

[IpoBeneHne ONbITOB:

ObopynoBaHue U OCyAa PEaKTUBbI

Crakan 600mn pacTBOp XJIOpUIA HATPUS

CrexiisiHHas aJI04yKa PactBop kapboHaTa HaTpusi

Becbl TexHUUECKHE PactBop xsopuaa kanus

Humaap 250 Mo PactBop ruspokapOoHaTa HaATpHUsl

apeoMeTp PactBop cynbdara marnus
PactBop xsmopuna 6apus

AJITOpUTM NpOBEJEHHUS OnbITa | Bormpocsl u 3ananus

Omnpit 1.01IpuroroButs 500 2 4%




PACTBOPA XJIOPHUAA KAJHA

[TpoGieMHBI OMBIT. [IpuroToBeTE pacTBOp
PaccuuTaiiTe Maccy HaBECKH U BOJIbI IIpoBepbTe IIIOTHOCTH pACTBOPA
B3BechTe HaBecKy. PaccunTaiiTe aOCONIOTHYIO OITUOKY
PactBopuTe HaBecKy B BOJE. Paccunraiite OTHOCUTENIHHYIO OIIHOKY
[IpoBepbTe KOHIICHTPALUIO

IMPUTOTOBJICHHOTO pacTBOpPAa, HU3MCPHUB
IJIOTHOCTH C IIOMOMIIBIO apCoMCTpa

O06paboTKa pe3yIbTaToOB:
3. IIpoananu3upoBaTh MOTyICHHUE COOTBETCTBYIONINX PE3YyJIbTATOB

4. PaccunTaiite aOCOTIOTHYIO U OTHOCHUTEIBHYIO OITHOKH
5. ChopmynupyiTe BbIBOJ.

Pasnen 4. Ctpoenne u cBoiicTBa HeOPraHU4ecKMX BeulecTs. JJaboparopHas
pabota «CBOMCTBa METAJIIOBY.

Ha3zBanue tembl Tema 4.2. «OU3UKO-XUMUYECKHUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTBY
Pe3ynbTaT 00yueHus ¥YcranaBiauBaTh 3aBUCUMOCTD (DU3UKO-

XUMHYECKUX CBOMCTB HEOPTraHUYECKUX
BEIIECTB OT CTPOCHUS ATOMOB U
MOJIEKYJI, a TAK)KE TUIIA
KPUCTAJUIMYECKON PELIECTKU

OO01me KOMIEeTeHIH OK 01 OK4 11K 2 .4.

Bormpocs! m1st tonycka k 1abopaTopHoil paboTe

. [ate onpenenenue MeTtamiam.

HazoBute gusnueckue cBOWCTBA METAIIIOB.

Kakue Metamibl B3aMMOAEHCTBYIOT C KUCIOTaAMU?

Kakue Metamibl B3aMMOAEHCTBYIOT C BOJOM?

Kak B3anMO1€MICTBYIOT METAJUIbI C PACTBOPAMM COJIEH.
CriocoObI OJTy4EeHHS] METAIIIOB.

Urto Takoe kopposust MmeTaiioB? Kakue ObIBAIOT TUITHI KOPPO3HH.

O N O WNE

Crioco0b! 3a1UThl METAJITIOB OT KOPPO3HH.

IIpoBeneHue onsITOB

ObopynoBaHue U ocyAa PEAKTHUBBI
CrexyistHHBIC TTPOOUPKHU HAaTPUM METAJUTNYECKUAN
CIIUPTOBKA MarHui
JepKaTenb Mellb
OKCHJ] CBUHIIA




okcu xenesza(ll)

OKCuJa MCIu

KHCJIOTa CCpHasi

Kucnora comusHas

AJITOpUTM NPOBECHUS OonbITa |

Bornpocs!l u 3agaHus

OmeiT 1. OTHOIIEHNE METAJIIOB K BOJIC.

[1po6IeMHBII OIIBIT.
B mupokuii cTtakaH HaJeWTe BOJIbBI U
MOJIOKUTE KyCOUEK HATPUS WIIN KaJlus.
JloObaBpTE B

pactBop 3  kamenu

(deHondranenHa.

Yro BBI HaOJIOMaeTE?

Kak Benet ce6st natpuit? Kakoit ra3
BbIIEIIETCA?

OTMeThTE IIBET pacTBOpA IOCIIE
no0asieHus GpeHonraaenHa.
CocTaBbTE ypaBHECHHUE PEAKITUH.

BueTtsipe npoOUpKU MOJI0KUTE 110
KyCOUKY MarHusi, AJIIOMUHUS, KeJie3a U
MEIH U MPUIICUTE HEMHOTO BO/IBL.
Harpeiite pacTBOpbI Ha CIUPTOBKE.

OO0BsicHATE HAOJIIOJAEMbIE W3MEHEHUS
B IIPOOUpPKAX.

CocraBbTe MOJEKYJSIPHBIE W HOHHBIC
YpPaBHEHHS COOTBETCTBYIOIINX PEAKITUH.

AJITOpUTM NPOBEACHUS ONbITA 2

Bormpocs! 1 3aianus

OnpiT 2. OTHOUIEHHE META/LUIOB K
KHCJI0TAM.
[Tonoxure BHPOOUPKHU MeTasuibl | YTo Bl HaOItogaeTe?
MarHus, ajJlOMHUHUsA, kene3a U Meau u | OTMeTbTe  HW3MEHEHME  1BeTa B
OpwieTe K HUM pacTBOP COJITHOM | MpoOUpKax.
KHCJIOTBI CocraBbTe YpaBHEHHUS
COOTBETCTBYIOLIMX PEAKLUN.
AJITOPUTM IIPOBEAECHUS ONbITa 3 Bonpocel 1 3a1anus
Onbir 3. OTHOIEHHE  OKCHI0B
METAJJIOB K KHCJI0TaM.
B 1pu npoGupku Haneiite mo 1 mu | Uto Bbl HaOmomaere?
pacTBOpa CepHO# KHCIOTH M n06aBpTe | OTMETBTC ~ HM3MCHEHHE  LBETa B
npoOupKax.

Ha KOHYHMKC HIIIaTCId OKCHIbI KCJIC3a

(1,

poOUPOK B3OONITANTE.

Menu, cBuHIa. Coaepxumoe

CocraBbTe ypaBHEHUS
COOTBETCTBYIOIIMX PEAKIUM.

O6paboTka pe3yabTaToB:




6. IIpoananu3upoBaTh NOJTYYEHHbIE PE3YJIbTATHL

7. CdopmynrpoBaTh BBIBOA O 00 OTHOIIIEHUU METAJIOB K BOJIE.

8. CdopmynupoBaTh BBIBOJ 00 OTHOIIEHUH KUCIOT K METAJUIaM.

9. CdopmynrpoBaTh BBIBOJ 00 OTHOIIIEHUH OKCHUIOB METAJUIOB K KHCIIOTAM.
5

. ChopmynupoBath 001N BEIBOJI 00 OOMEHHBIX PEaKIUAX, MAYIIHUX 10 KOHIIA

Pa3nen 4. CTpoeHue U cBoiicTBa HEOPraHU4YeCcKuXx BeulecTs. JlabopaTopHas
paboTta «XapakTep AUCCOLUMALMU PA3IUYHbIX THIPOKCHIOBY.

Ha3Banune TeMbl Tema 4.2. «DUBHKO-XUMUUYECKHUE
CBOMCTBA HEOPTAHUYECKUX BEIIECTB)
PesynbTaT 00yueHus YcraHaBiauMBaTh 3aBUCUMOCTD (DU3UKO-

XUMHYECKHUX CBOMCTB HCOPTaHUYCCKUX
BCHICCTB OT CTPOCHHA aTOMOB U
MOJICKYJI, a TaAKXKC THUIIA
KpHCTaHHHLIeCKOﬁ PCHICTKHU

OO01me KOMIEeTEHIN OKO01 OK41IK 2.4

Bomnpock! aiist nomycka k 1adopaTtopHoit pabote

W3 nanneix Bemects BoiOepuTe kuciaoThl: NaCl; Cu(OH) ,; HNO3; Na;SO4; H,CO:s.
2. 3akoHUHTE TpeaiokeHre: KucmoTel 3TO JIEKTPOIUTEHI, ...

3. 3akonuute peakiuio: NaS + HNO3=? + ?

4. Hanmumure ypaBHeHHs auccormanuu kuciaoT: HaCOs; H,S.

5.Kakue nHAMKaTOPhI YKa3bIBAIOT HA KUCIYIO Cpedy pacTBopa?

6. OcymectBute npespamienue: SO, — SO; — HySO4 — NaxSO4

7 .Kakue oCHOBaHUS OTHOCATCS K PACTBOPUMBIM OCHOBAHHUSIM ?

8. 13 mannbix BemiectB BeiOepute ocuoBanus: NaCl; Cu(OH),; HNOs; NaOH;
H,CO:s.

9.Hanummure hopMyibl CIEAyIONIMX OCHOBAHUN: THIPOKCH]T KaJIHs, THAPOKCHT
marnus, ruapokcun sxenesa (1), runpoken sxenesa (11).

10. Harmnmmre ypaBaenus aucconuaruu ocHoBanuiit: Fe(OH)s; Cu(OH);

11. Kakue naAMKATOPHI YKa3bIBAIOT HA MIEJTOYHYIO CPEY PACTBOpPAa OCHOBAHUM?

IIpoBeneHue onsITOB

OO0opyi0BaHKe U MOCY 1 PEaKTHBbI

CTekIITHHBIC TTPOOUPKH pactBop cossiHoi kucmotsl (HCI)

CIIUPTOBKA PacTBOP YKCYCHOM KHCIOTHI
(CH3COOH),

JiepKaTelb pactBop xJyopuaa 1uakKa (ZnCly)

pactBop cyibbhara Maraus (MgSO,),

pactBop runpokcuaa Harpus (NaOH),

pacTtBop (peHondTanenHa

pacTBOp JaKMyca




| pACTBOp METHIIOBOrO OPAHIKEBOTO

AJITOpUTM NPOBECHUS OonbITa |

Bornpocs! n 3aganus

OnbiT 1.CpaBHeHHMe XMMHMYECKO

AKTHUBHOCTH KHCJIOT

[TpoGyieMHBIH OTBIT Yrto BeI HAOIMIOMAaETE?
HajieTe B TPOOMPKH 1O 2 M Kakoiira3s Bbiesnsercs

PacTBOPOB KHUCJIOT M J100aBbTE KYCOUYKH
[MUHKA

CpaBHI/ITe HNHTCHCUBHOCTD BBIIACIICHUA
rasa
Hanumure MOJICKYJIAPDHBIC W HWOHHBIC

YPaBHEHUS PEAKIIUM.

AJITOPUTM NPOBEJECHHUS ONBITA 2

Bornpocsl u 3aiaHus

OmnbIT 2. Xapakrep
IJIEKTPOJIMTHYECKOH IMCCONMALNH
THAPOKCHIOB

[1po6IeMHBIH OIBIT

B nBe mnpoOupku BHecutre 1o 10
Kareyib pacTBOpOB: B mepByto — ZnCly,
Bo BTOpyto — MQSOs u B Kaxmayro
npoOupKy 100aBpTe MO 3 KamiM (10
oOpa3oBaHUsSI ~ OCAJKOB)  pacTBOpa
menoun NaOH. Ocanku pasmenure Ha
JIB€ YacTH, K OJHOU J100aBbTE PacTBOP
kucinorel HCI, x npyroit wactm —
pactBop menoun NaOH (u30bITOK, 10
pacTBOPEHHUSI OCAIKA).

Yro BeI HaOmonaeTe?

Onpenenure XUMHUYECKHM  XapakTep
00pa30BaBIINXCS THIPOKCUIOB.

B kakux ciy4asix pacTBOPHICS OCaZ0K?
OCHOBHBIMU WIH aM(pOTEepHBIMH
CBOMCTBaMU 00JIaIaI0T TUAPOKCHUIBI
CocraBpTe CXEMY BO3MO>KHBIX
YPaBHEHUU pEaKLIN,

[IpuBenuTe ypaBHEHHUS AUCCOLMALMH
TUAPOKCUIOB.

AJITOPUTM NIPOBEAECHUS ONbITa 3

Bormpocs! 1 3ananus

OnbIT 3.KHCI0THO-OCHOBHbIE
HHIMKATOPBI
10. B Tpu mpoOupku Haneite 10 - 15 | Uto BbI HaOm0maeTe?

Karenb JUCTUUIMPOBAHHOW BOABI U
n00aBbTE B MEPBYIO 1 Karuio jakmyca,
BO BTOpYIO — 1 Karumo deHondranenna,
B TPETHIO — | Karuiro MeTUIIOpaHXxa.

11. B tpu npoOupku 106aBbTe 10 8§ -
10 kamens comsHoi kuciotel HCl u
BHecUTE 1Mo 1 Karuie pacTBopa Jakmyca,
MeTUJIopanka, peHondranenHa.

3.B uucteie Tpu NpoOUPKU HAJIEHTE IO

OTMeThTE N3MEHEHHE OKpacCKu
HHIUKATOPOB B BOAC
OTMeThTE N3MEHEHHE OKpacCKu
HHIUKATOPOB B KHUCJIOTEC
OTMeThTE NU3MEHEHHE OKpacCKu
HHIWKATOPOB B IICJIOYH




8 - 10 xamemp memoun NaOH. B
IEPBYIO BHECUTE | KaIuTiO JIakMyca, BO
BTOpYI0 — | Kaiullo MeTWJIOpaH)ka, B
TpeThio — 1 kammo derondrarenHa

O0OpaboTKa pe3yIbTaTOB:

1. ITpoananu3upoBaTh MOJIYUYCHHBIC PE3YJIbTATHI.

2. ChopmynupoBaTh BBIBOJ O XUMHUUECKON aKTUBHOCTH KHCIIOT

3. CopmyupoBaTh BBIBOJI O XapaKTepe MOTYICHHBIX THIPOKCHJIOB.

Pa3nen 4. CTpoenne u cBoiicTBa HeOPraHU4ecKMX BenlecTs. JJaboparopHas
pabota: "MaenTudukamnms HeOpraHM4eCKUX BelecTB"

HazBanue TemMbl Tema 4.3. «nentudukamnms
HEOPTraHWYECKUX BEIICCTB)

Pe3ynbTaT 00yueHus HccnenoBath KaueCTBEHHBIE PEAKIIUN
HEOPTraHWYECKUX BEIICCTB

OO011e KOMIEeTEHIINN OK 01 OK41IK 2.4

Bomnpock! aiist nomycka k 1adopaTtopHoit pabote

1.Kakue peakuuu Ha3bIBaIOTCSl KaY€CTBEHHBIMU ?

2. JlaiiTe ornpesieieHe aHUOHAM.

3. 3akonunte peakuuio: NaS + HNOz=? + ?

4. Hanumnre KaueCTBEHHYIO PEaKIIUIO Ha KApOOHAT-UOHBI.
5.Kak M0xHO 00HApPYXUTh XJIOPUI-UOHBI?

[IpoBeneHue OnbITOB

O06opynoBaHue U mocyjia pEaKTHBBI

CrexJIsTHHBIC TTPOOHPKU pactBop cossiHo kuciaotel (HCI)
CIIUPTOBKA pacTBOp KapOOHATa HATPHSI
JepKaTeib pacTBOp XJIopuaa d6apusi

pPAcTBOp CHUJIMKATA HATPUS,

pacTBOP XJIOPUJA JIUTHS

pacTBOp XJIOpUJA HATpus

pPacTBOP XJIOpUAA KaJIus

pacTBOp XJIopuaa oapus

PAcTBOP XJIOPUAA KaJIbIIHS

pPacTBOp XJIOPUJA CTPOHIIMS

AJITOpUTM NPOBEACHUS OonbITa | Bonpocs! 1 3a1anus
OneiT 1. O0HapyxkeHue KapOOHATOB H
THAPOKApOOHATOB.
[TpoGsieMHBIH OMBIT Yrto BbI HAOMIOMAaETE?
Kakoii ra3 Beigensercs?




Buecute B mpoOupky S5  Kkamenb
pacTBopa  kapOoHaTa  HaTpus U
n00aBIgiiTeE MO  KalulsIM  PacTBOP

XJiopua 6apus 10 00pa30BaHMs OCaIKa.
K mnonydenHomy ocaaky go00aBbTe

HECKOJIBKO Kall€jdb COJITHOM KMCIIOTHIL.

KaxkoB BuI 1 1IBET OCAaIKOB.
Hanummre MONEKyJIsIpHbIE W HOHHBIE

YPaBHEHUS PEAKIIUM.

AJITOpUTM IPOBEACHUS ONbITa 2

Bornpocs! n 3aganus

OmnbiT 2. O0Hapy/KeHHe CUITHKATOB

[1po6IeMHBIH OTBIT

Braecute B mpobupky S5 Kamenb
pacTBOpa CUIMKATa HATPHs U JO0OaBHTE
paBHbII 00BEM COJITHOM KHUCIJIOTHI.
Uepe3 HECKOIBKO MHUHYT NEPEBEPHUTE
pOOUPKY BBEPX JTHOM

O0BscauTe HAaOIIOJaEMBIE SIBJICHUS
OO0mbsacHuTe, moyemy (Hopmyia KHUCIOTHI
H,Si0; siBnsieTcst ycnoBHOIM

CocTaBbTE ypaBHEHUS PEAKIINM,

AJITOpUTM IIPOBEACHUS ONIbITA3

Bonpocs! u 3a1anus

Oneir 2. OOHapyxkeHHEe AHMOHOB
BTOPOM aHAJUTUYECKOH IPYNIIbI

[1po6IeMHBIH OTBIT

Buecure B mpobupky 1min pactBopa
XJIOpUAa HaTpusi, OpomMuia HaTpus,
noauaa kKamus, Qropuma HaATpUs U
no0aBbTe paBHBIA 00BEM HUTpATa
cepebpa.

Yto BBI HaOMIOMaeTe?
Kaxkoro 1iseTa BbImaay ocaaku?
CocTaBbTe ypaBHEHUS pPEAKIIUH.

AJITOPUTM IIPOBEAECHUS ONbITA 3

Bonpocsl u 3a1anus

OnbIT 3.0Kpaniusanue niamenu

B  mectp  dapdopoBbix  THTIEH
IIOMECTUTH o II0JIOBUHE
MHKPOLIIIATENS]  COCAUHECHUM  JIUTHS,
HATpUsA, Kanus, Kalablusd, CTPOHLM,
Oapusa. 3anuTh COJMM JIO TIOJIOBUHBI
oO0beMa THUTJIEH OTUJIOBBIM CIIUPTOM,
repemMeniatb € ILENb0  HEKOTOPOIo
pAacTBOPEHHUSI COCAUHEHUW B CIHUPTE U
TIOJIKEYb.

Yto BBl HaOMIOMaeTE?

OTMeThTE LIBET IUIAMEHH.
VYkazaTh IpakTUUECKOE 3HaUYCHHE
JTOTO OIMBITA.

O6paboTka pe3yabTaToB:

1. TIpoaHanu3upoBaTh NOJYYEHHBIE PE3YJIbTATHI.

2. CdopmMynupoBaTh BBIBOJ] O TPOBEJICHHBIX KAYECTBEHHBIX PEAKIIMSIX KATHOHOB..

3. ChopmynupoBath BBIBOJ] O TTPOBEJICHHBIX KAYECTBEHHBIX PEAKIIUIX aHUONOHOB.




Pa3nen S. Kunernyeckue ¥ TepMOAHNHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA
XHMHYecKHuX peakuuii Jlaboparopuas padora «l3yueHue BInsIHUS pa3InYHBIX
(dakTOpOB Ha CMEICHHE XUMHUYECKOTO PABHOBECHSD)

Ha3Banune TeMbl

Tema 5. «UM3ydyenue  BiInsHUA
pasnUYHBIX (PAKTOpPOB HA CMEIICHUE
XHUMHYECKOTO PaBHOBECHSI»

Pesynbrat oOyueHus

XapakTepu3oBaTh BIUSIHUE U3MCHEHUS
KOHIICHTPAIIUH BEIIECTB, PEAKIIUH
Cpebl U TeMIepaTyphbl Ha CMEILICHHE
XUMHUYECKOTO PAaBHOBECHS

OO01Ie KOMIETEHIIAN

OK 01 OK4

Bomnpock! aiist nomycka k 1adbopaTtopHoit pabote

1/1afiTe onpeaeeHue CKOPOCTH PEAKITHH.

2. Kakue (hakTopsl BIUSIOT HA CKOPOCTh peakuuun?

3. ChopmynmpyiiTe3akoH COXpaHEHHS IEHCTBYIOIINX MacC.

[IpoBeneHne OnbITOB

OG6opynoBaHKe M MOCya

PCAKTHBEI

CrexisiHHBIC TTPOOUPKU

11 pacTBOp THOCYIIb(aTa HaTpUs

CIIMPTOBKA

0,1 M pacTBOp cE€pHOIl KHCIIOTHI

JepKaTeyb

ITepmaHraHar Kayuus

IIlaBeneBas KUCIIOTA,

pactBop xjopu xkenesa (111)

pacTBOpAa POJIaHU 1A KaJus

PacTBOP XJIOPHUAA KaJIHs

AJITOpUTM NpOBEAECHUS OonbITa |

Bormpocs! 1 3ananus

OIIBIT 1. Biausinne KOHIEHTPAUUK
pearnpyromux BellecTB HA CKOPOCTh
XHMHYECKON peaKkuuu.

[TpoGsieMHBIH OMBIT
[IpuroroBuTh TpHU

HATpHs

pacTBopa
THOCYJIb(aTa pazIMYHON
KOHLEHTpauuu. s 3Toro B Tpu cyxue
NpoOUpPKK BHECTH: B MEpBYI0 —6MiI 1H
pactBopa THuocyibbara Hatpus u 10 mi
BOJbI, BO BTOpYyl0 — 4mi lH pacTBOpa

THOCYyJIb(paTa HaTpust U 2 MJ BOJBI, B

Yrto BbI HAOMIOaETE?

ITo cexyHIOMEpY U3MEPUTH BPEMS OT
MOMEHTa J00aBIEHUS KUCIOTHI JI0
MOSIBJICHUS B PACTBOPE 3aMETHOM
OTTaJICCIICHIIUN

Bnucats 3naueHus B Ta0uiry
OdopmuTh pe3ynbTaThl HAOTIOICHUH B
BUJIE rpaduka




-3
TUOCYJb(aTa HATPHS 3 MIL.

TPETHIO Mi 1H  pactBOpa
Bxnrounts cekyHnomep. B mpoOupku
100aBUTH

CCpHOI‘/’I KHUCJIOTHEI.

no6 mn0,IM  pactBOpa

AJITOPUTM NPOBEJCHUS ONBITA 2

BOHpOCBI M 3aJaHUsA

OmnbIT 2. Biausinue Temneparypbl Ha
CKOPOCTh XUMHYECKOi peakumnu

Haaute B crakanbl HA 1/2 BBICOTHI

BONY: B 1(50):3 817 CTaKaH —
BOJIONIPOBOJIHYIO, BO BTOPOM — CMECH
BOJIOIPOBOTHOM u ropsiaeit

(temneparypa nomkHa ObiTh Ha 10°C
BBIIIIE, YEM B TMEPBOM CTaKaHe), B
TPEeTUl — ropsiuyio (Temmeparypa Ha
10° BbIIIE, YEM BO BTOPOM CTaKaHe).

B tpu npobupku Habpate mo 10
Kamenb |H pacTBopa THOCYJh(DaTa
HATPUST W ONYCTUTh MO OJHOW B
CTaKaHHBI.

3aMepuTh TeMIeparypy B
cTakaHax. He BbIHMUMas TPOOUPKY C
ThocyibparoMm, 1g00aBUTH B Hee |
KaIuTio 2H CEpHOM KUCIIOTHI U U3MEPHUTH
BpeMs MO CEKyHIOMEpy OT MOMEHTa
NOOABICHHSI KHUCIOTHl 10 TOSIBICHUS
JIETKOU ONAJIECLICHIIMH.
[ToBTOpUTH OMBITHI €  PacTBOPOM
THOCYJIb(paTa U CEpHON KHUCIOTON Mpu
JIBYX TPYTUX TeMIlepaTypax.
[IpousBecTu OTCUET BPEMEHU pPEAKIIUU
Mo CEKyHIAOMEpy, KaKk U B IEpPBOM
ciydae.  PesynmpTarel  HaOmroneHUH
BHECTH B TAOJIMILY

OO6pbsacHuTe HAOII0JaeMbIe SIBJICHHUS
OO6mbsacHuTe, moyemy (Hopmyia KHUCIOTHI
H,Si0; siBnsieTcst ycloBHOIM

CocTaBbTE ypaBHEHUS PEAKIIUM,

AJITOpUTM IIPOBEAECHUS ONbITa3

Bormpocs! 1 3ananus

OIIBIT 3. Biausinue KaTajau3zaropa
HA CKOPOCTh XUMHYECKOM peakuuu

B  naBe  mpoOupkd  TOMECTHUTH
HECKOJbKO Kamenb pactBopa KMnOy,
IM pactBOpa IIaBENEBON KHUCIOTHI U

Yto BbI HAaOIIOMaeTe?
UewMmsBisieTcss TMepMaHTaHAT Kalus B
ATOM peakuuu?




CEpHOM KHUCIOThl. B oaHy wu3 HHX
opocutrh kpuctammk MnSO,.  Yepes
HEKOTOpPOE BpeMsi OTMETUTh U3MEHEHHUE
OKpacCKH pacTBOPOB B MPOOUPKE.

AJNTOpUTM IpOBEJIEHUs ONbITa 4

Bonpocsl u 3a1anus

OIIBIT 4. CMmelmneHHe XHMHYECKOIO
PaBHOBeECHUA npu H3MEHEHUH
KOHIEHTPALIMH BELECTB.

B xumuueckuii crakad Hasjeute 20 Mt

BOJAbI W J00aBbTE IO 2 KaIlld
HACBHIIIICHHBIX ~ PAacTBOPOB  XJIOpHIA
xkene3a (Ill) wpactBopa pomanuma

Kanus. PacTBop pa3meniaTe CTEKISTHHOM
MAJIOYKOW W COACPKUMOE pa3iuTh B 4
npobupku. OmHy U3 IPOOHPOK
OCTaBUTh B KaU€CTBE KOHTPOIBHOM (151

cpaBHeHus1). Bhectu B mepByro
poOUpKy KOHIIEHTPUPOBAHHBIN
pacTBOp XJOpHUIA KEJIE3a, BO BTOPYIO —
HECKOJIBKO  Kamejlb  HaChIIIEHHOTO

pPaCTBOpa poaaHnuaa Kallusd, B TPCTbBIO —
HCMHOI'O TBCPAOT'O XJIOPHUJAAa KaJIH:.

CormocTaBbTe WHTCHCHBHOCTH OKPAaCKH
IIOJIYYCHHBIX PAcTBOPOB C  IIBETOM
HUCXOJTHOTO pacTBOpa B KOHTPOJBHOU
npoOHpKe.

Yro BbI HaOMIOHaETE?

Pe3ynbTaThl BHECHUTE B TAOJIUILY.

JlaiiTe 00BICHEHUS HAOJIIO1acMBIM
SIBJICHUSIM.

O6paboTka pe3yabTaToB:

1. CdopmynnpoBath BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIUU OT

KOHOCHTPAIWH,

2. CdhopMynupoBaThBBIBOI TOYEMY 3aBUCUMOCTD JIOJKHA BBIPAXKATHCS MIPSIMON

JIMHUEH U NI0YEMY B KAUECTBE NEPBOM TOUKHU ITOM IIPSIMOU IPABOMEPHO

HCIIOJIB30BATh TOYKY Hadalla KOOPpAMUHAT.

3. CdopmynupoBaTh BBIBOJ] O BIUSHUU TEMIIEPATypPhl HA CKOPOCTh PEAKITUH.

4. Cdopmynupoath BEBOJ 0 poit MNSO4HA CKOPOCTh XUMHUYECKOHN PEaKITUH.

Pasznen 7. CTtpoenue u cBoiicTBa OpraHnyecKux BemecTs. JlabopaTopHas padbora
"[IpeBpalieHuss OpraHMYECKNX BEIIECTB IPU HArpEBaHUN"

HazBanue teMpl

Tema 7.2. «CBolCTBa OpraHUYECKUX
COCAMHEHUI»

Pesynbrar oOyuenus

YcranaBiamBaTh 3aBUCUMOCTD (PU3HKO-
XUMHYECKUX CBOMCTB OPTaHUYECKUX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO01e KOMIeTeHIINH

OK 01 OK41IK 2.4

Bompocs 1t nonmycka k 1abopaTopHoil paboTe

a) chopMyJIUpyHTe 1IEb IJIAHUPYEMOTO IKCIIEPUMEHTA




6) O6’b}ICHI/IT€, K KaKOMY KJIaCCy OPraHMYCCKUX BCIICCTB OTHOCHUTCS OTUJICH,

B) OOBSCHUTE, KAKUMHU XHUMHUYECKUMH CBOMCTBaMU 00J1aJJal0T BELIECTBA

AaHHOI'O KJIaCCa, KaKNC KAaYCCTBCHHBIC PCAKIINU JJI X 06Hapy}KeHI/I}I

HCIIOJIB3YIOTCA;

F) O6’b}ICHI/ITe, KaK MOJKHO ITOJIYYHUTh BCIICCTBA JAHHOI'O KjIaCCa COCI[HHGHI/Iﬁ

B Ta0OPATOPHBIX YCIOBUSX;

N) OOBACHUTE, U3 YErO COCTOUT MPUOOP JJIS MOITYUEHHS Ta30B;

€)  MepevyHCIUTE OCHOBHBIC aCTEKThI COOJIIOICHUS TEXHUKH 0€30MaCHOCTH IIPH
pabore ¢ JIBXK (3Tui0BbIN CIUPT), arpeCCUBHBIMU PEAreHTaMu
(KOHILIEHTpUPOBAHHAS CEPHAsl KUCJIOTA), HarpeBaTEeIbHBIMU IPUOOpaMU

(cnupToBKa).
[IpoBeneHue onepITOB

OO0opy0BaHKE U TTOCYJa

PEAKTUBBI

CrexisiHHBIC TPOOUPKHU

Konnentpuposannsiii pactsop H2S04

[lITaTuB 1151 TPOOUPOK

OTHUIIOBBIN CIIHPT

CnuproBka PactBop KMnO4
Conuku bpomHast Bona
[Tecok

AJITOpUTM NPOBEAECHHUS ONbITA |

Bornpocs! u 3a1aHus

OIIBIT 1. BiausinMe KOHUIEHTPAUUH
pearvpyroiux BelecTB HA CKOPOCTh
XUMHUYECKOU PEeaKIUu.

1. ITonmyunuTs STUJICH JeTHIpaTaIluen
ATUJIOBOTO CIUPTA, 0OHAPYKUTH €TO,
W3YYUTh €r0 CBOMCTBA.

1.1. B mpoGupky HaIuTh 2-3 M
ATUJIOBOTO CIIUPTA U OCTOPOIKHO
100aBUTH 6-9 MJI KOHIIEHTPUPOBAHHON
CEpPHOM KUCIIOTHI. 3aTEM BChINATh
HEMHOTO MPOKAJIEHHOTO TecKa (TIeCoK
WJIU MEJIKHE KYCOYKH MeM3bl BBOJAT JJIsi
TOT0, YTOOBI MPEOTBPATUTH TOTUYKHU
KUJKOCTH MPU KUTICHUH ). 3aKPBITh
poOUpPKYy MPOOKOH ¢ Ta300TBOHOMN
TpyOKOM, 3aKPETHTh €€ B IITATUBE U

OCTOPOKXHO HArp€Thb COACPIKNMOC

1. Yro npoucxoaut B mpodupke? Uto
HaOmromaere?

2. K KakoMy TUITy XUMHAYECKUX
peaKkui OTHOCATCS 3T porecchl? Kak
Ha3bIBAIOTCS ?

3. Kak meHsieTcst okpacka pacTBOpOB?
[Touemy?

4. KakuM miiaMmeHeM ropuT 3TUJICH?
[Touemy?

5. CocTaBUTh YpaBHEHUS MPOTEKAIOIINUX

MIPOIIECCOB.




npobupku (puc.l)

Br, KMnO,

B

1.2. OcTOpOXHO, PABHOMEPHO HAarpeTh
CMECh.

1.3. B apyryto npobupky Hanenre 2-3
MJI pa30aBJICHHOTO PacTBOPa
TIEpMaHraHara Kajaus, U IIPOITyCTUTE
yepes HeTo ras.

1.4. B tpethio npobupky HAIUTH 2-3
MJ1 OpOMHOM BOJIbI, OITyCTUTD
ra300TBOJIHYIO TPYOKY 110 THA 3TOM
NpOOUPKHU U TIPOMYCTUTH Yepe3
OpOMHYO BOAY BBIIEISIOUINIICS ras3.
1.5. BbIHYTH ra300TBOJIHYIO TPYOKY U3
pacTBOpa U IMMOBEPHYTH €€ OTBEPCTHEM

KBEPXY, MMOHKEUb BBIJEIISIONTUICS Ta3
(puc.2).

C;H;OH (arnno-
BBIM CIIMPT)

H,S0,




O6paboTka pe3yabTaToB:
1. IIpoananmm3upoBaTh COOTBETCTBUE MOJIYICHHBIX PE3YyJIHTATOB CIIOCOOAM

MOJIyYeHUS] HEMPEeIeIbHBIX YTIIEBOAOPOIOB psijfa 3TuiieHa (asikeHoB). Caenathb
COOTBETCTBYIOIIHNI BBIBOJ.
2. ChopmynupoBaTh BBIBOJ O (PU3UKO-XMMHUYECKUX CBOMCTBAX ITUJICHA.

3. CdopmynupoBath BBIBOJI O CIIOC00axX 0OHAPYKEHUSI ITUIICHA.

Pazgen 7. CTpoeHne u cBoiicTBa OpraHnvyeckux Bemects. JlabopaTopHas padota
" CBoiicTBa CIUPTOB'"

Tema 7.2. «CBoMCTBa OPraHUYECKUX

Ha3Banune TeMbl .
COETMHEHUI»

PGBYJIBTaT 06yquI/m YcraHaBiauBaTh 3aBUCUMOCTh (1)I/I3I/IKO-

XUMHYECKUX CBOMCTB OpPraHn4YCCKHX

BCHICCTB OT CTPOCHHA MOJICKYJI

OO011e KOMIEeTEHIINN OK 01 OK41IK 2.4

Bomnpock! aiist nonycka k 1adbopaTtopHoit pabote

1. Knaccudukanus cnupTos.

2. C nmoMompl KakOrO PEaKTUBA MOYKHO pPa3JIMUUTh STHIOBBIA CHUPT H
TJIULEPUH?

3. Honyuuts C;HsONa MoxHO B3anmoielicTBHEM 3TaHOA C:

1. Na 2. NaOH 3. NaCl 4. NaH

4. Hanmuiyte Ka4eCTBEHHYIO PEaKIIMIO Ha CII0KHBIE CIIUPTHI.

5. I'muuepuH OTHOCUTCS K KJIACCYy COCIMHEHUM:

A.Ongnoatomuble ciupthl  b. IIpocTbsie adupsl

B. MHoroaTtomMHubie ciupThl  ['. AJbaeruabl

6. IlepeBon CoHy — CoHsOH ocymiectBisieTcst peakiuei:

1. I'unpararuu 2. 'mapupoBaHus 3. Jleruaparanuu 4. I'openus

7. Haruimute cTpyKTypHBIE (POPMYIIBI COSTUHEHU;

1. 3-MerTuimenTanona-2, 2. 2, 4-numeTni- 3-3THIIreKcaHoia-2

8. Hanummre Bce n3oMephl rekcaHoia-o

[IpoBeneHne onbITOB

OG6opynoBaHue U Mocyia PEaKTUBBI
CrexJIsTHHBIC TTPOOHPKHU W30aMHUJIOBBIA CITHPT
CIIMPTOBKA TIIUIISPHH
JIepKaTeIb copouT

STUJIOBBIA CIUPT

pactBop ruapokcuaa Hatpusi (NaOH),

pacTBOp NEpMaHTaHaTa KaJusl,

pacTBop cyibhara Meau




| Boza

AJITOpUTM NPOBECHUS OonbITa |

Bornpocs! n 3aganus

OnbiT 1. U3y4yeHue pacTBOPUMOCTH
CIIMPTOB B BOJie.

B uyerklpe mnpoOupku momMecTute
HEOOJIbIIINE KOJUYECTBAM CIIEIYIOIINX
CIUPTOB: OATUIOBBIM, H30aMUJIOBBIH,
TIUIEPUH U copOouT. JloGaBbTe K HUM

mo 1 mn BOJbI U XOPOIIO BCTPAXHUTC.

Onuimre arperaTHoe COCTOSIHHE
CIIUPTOB

Onumnre 3amnax

Onuimmre pacTBOPUMOCTD B BOJE
CIIUPTOB

IloueMy y cnupTOB pasHas
pPacTBOPUMOCTH B BOJIE?

AJITOPUTM NPOBEJECHHUS ONBITA 2

Bornpocsl u 3a1aHus

OneiT 2. OxkucjieHue HTaHOJA
PacTBOPOM MEPMAHIAaHATA KAJIUS.

[1po6IeMHBI OTBIT
B npobupky Haneiite 1
sTaHoia, 106aBbTe 1 M pa30aBIEHHOTO

MI

pacTBOpa IepMaHraHata Kaius u 1 mi
pacTtBopa Cwmech

BEIIECTB MEPEMEIIIANTE.

CEpHOM  KHCIIOTHI.

Yto BBI Ha6JHOI[aCT€?

ITouemy oOeciBeunBacTCs
pacTBOpanepMaHraHaTaKaJIns

OnummTe 3amax pacTBopa.

Hanummre

ypaBHEHHUE peakuun

OKHCJICHHUA 5TaHOJIA.

AJITOPUTM NIPOBEAECHUS ONbITa 3

Bormpocs! u 3ananus

OnbiT 3. KoMmmiexkcooOpazoBaHue
MHOT0ATOMHBIX CIIMPTOB

B mnpobupky Hameiite 3w
pacteopa NaOH wm 1 mm pacTtBOpa
CuSOg, momyueHHBIN 0CaZOK pa3esiuTe
Ha Tpu 4acTtu. JloOaBbTe K ocajuky mo 1

MJI B OJIHY MPOOHUPKY BOJBI, B IPYTYIO

— DJTaHONA, B TPEThIO — TJIMIICPUHA.
Conepxumoe  TIPOOMPOK  DHEPTHUYHO
BCTPSIXHUTE..

Yro BbI HaOmonaeTe?
PesynbTaT cpaBHUTE.
B kakoili mnpoOupke

royooii ocagok Cu(OH),?

pacTBOPHIICS

TéMHO-cMHMI  UBET  pacTBopa B

MpOOUpPKE ¢ KAKUM BEIIECTBOM?

Hanummre ypaBHCHHE peakuuu
obpazosanust Cu(OH),

Hanummre ypaBHCHHE peakuuu
oOpa3oBaHUsI  KOMIUIEKCHOM  COJIM

TIIMIEepaTa MeJIH.




O6paboTka pe3yabTaToB:

1. IIpoananu3upoBaTh NOIYYEHHBIE PE3YIbTATHI.

2. CdopmynmupoBaTh BBIBOJI O GHU3HKO-XUMHUIECKHX CBOMCTBAX

ciupToB3.CHOopMyTHpPOBATH BEIBOJ] KAYECTBEHHBIX PEAKIIUSIX CITUPTOB

Pa3nen 7. CTpoenne u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora

1] L "
CBoiicTBa Kap6OHOBLIX KHUCJIOT

Ha3Banune TeMbl

Tema 7.2. «CBoMCTBa OPraHUYECKUX
COCIVMHEHUI»

Pe3synbprat oOyueHus

YcTaHaBIMBaTh 3aBUCUMOCTh (PU3UKO-
XUMUYECKUX CBOMCTB OPTaHUYECKUX

BCHICCTB OT CTPOCHHA MOJICKYJI

OO01mme KOMIIETECHIINT

OK 01 OK41IK 2.4

Bomnpocs! aiis nomycka k 1adbopaTtopHoit pabote

1). Kakue BeniecTBa Ha3bIBaIOT KAPOOHOBBIMU KHCIOTAMU?

2. Hanumure cTpyKTypHBIE (POPMYIIBI CIETYIONTUX KUCIIOT:
a) 2-3TiI0yTaHoBas KUciaoTa, 0) 2,2-AMMETUINPONOHOBAs KUCIOTa
B)2-MeTHII-3-TIPONIII-3-3THIITEKCAHOBAas KUCJIOTA.

3. Hanmmmre ypaBHEHHE 3JIEKTPOIUTUYECKON TUCCOLMAIMN YKCYCHON KUCIIOTBHI.

4. OT 4yero 3aBUCUT paCTBOPUMOCTH KaPOOHOBBIX KUCIOT?

[IpoBeneHune OnbITOB

O06opynoBaHue 1 Mocya

pEaKTUBBI

CreksiHHbIE TPOOUPKHU

OEH30MHAas KUCI0Ta

CIUPTOBKA

YKCyCHasi KUCIIOTA

JIepKaATENb

pacTtBop (peHondTasenna

CTCKJIIHHBIC ITaJIOYKa,

Mardaum

poOKa ¢ ra300TBOJIHOM TpyOKOH

pactBop ruapokcuaa Hatpusi (NaOH),

JepKaTe PactBop okcuzaa meau (1),
CIIUPTOBKA pacTBoOp cyabdaTa Meau
CTakKaH BOJA

AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs!l u 3ananust

OnbiT 1. U3yyeHue pacTBOPHUMOCTH
CIIUPTOB B BoJe.

[1po6ieMHBI OTBIT

B onny npobupky HanelTte 2 M1 BOJbI U
n00aBbTe 3 KAl YKCYCHOM KHCIIOTHI,
MOJy4YE€HHBIA PACTBOP NEPEMEIIANTE.

Onummre QuznyecknexkapOOHOBBIX
KHUCIIOT

Kakune kucimoTel paCTBOPUIINACH?

OT 4ero 3aBUCUT pacTBOPUMOCTh
CIIUPTOB?




B apyryioo npobupky Hamedte 2 M
BOJIbI U J100aBbT€ HEMHOIO0 OEH30MHOM
KHUCJIOTBI, COAECPXKUMOE TEPEMEIIANTE;
Tornma sty mpoOUpKy Harpeure.

3aTeM OXJIaJIUTE MOJ XOJIOJHOU BOJIOK.
[IpubaBpTE K OCaJIKy HEMHOTO pacTBOpa
TUAPOKCUIA HATPUSL.

YTo NpOoUCXOAUT IIPU HATPEBAHUU U
OXJIAKICHUU HEMHOTO OEH30MHON
KHUCJIOTHI?

AJITOpUTM IPOBEACHUS ONbITa 2

Bornpocs! n 3aganus

OnbIT 2. B3anMoaeincTrBue yKCyCHOM
KHMCJIOTHI ¢ METAJUIAMH

B npobupky Hameiite 2 M
YKCYCHOM  KHUCJIOTBI W  J00aBbTe
HEMHOI'O  METaJUIMYECKOTO0  MarHus,
3aKpOMTE poOKOI c MIPSIMOU

ra300TBOJHOMN TPYOKOM.
[lomoXrure BBIAEIIAIOMIUNICA Ta3.

Yro BBI HaOMIOMAETE?
Kaxkoii ra3 Brernessiercs?

Hanumure ypaBHeHUs peaKiyii.

AJITOPUTM IIPOBEAECHUS ONbITA 3

Bonpocs! u 3a1anus

OnbiT 3. B3auMoaeiicTBUe YKCYCHOM
KHUCJI0ThI ¢ okcuaom meau (IT)

B npo6upky momectutre 0,2 T OoKcuaa
meau (1) u mpuneitre 1-2 mi ykcycHou
KHCJIOTBI, OCTOPOKHO Harpeiute B
IUTAMEHU CIUPTOBKH.

Yro BbI HAOIIOHaETE?
OTMeThTE U3MEHEHHE 1[BETA.

Hanummre ypaBHEHHE peakuu.

AJITOPUTM IIPOBEAECHUS ONbITa 3

Bormpocs! 1 3aianus

OnbiT 4. B3auMojaeiicTBue YKCYCHOI
KHCJIOTHI ¢ THAPOKCHIAAMH

B npobupky naneidite 2 - 3 wmi
pacTBoOpa rUIpPOKCUAA HATPUs, J0OABbTE
2 xarm ¢eHondTanienHa U npuieiTe 2
- 3 MJI YKCYCHOM KHCJIOTBI.

B npo6upky Haneiite 2 - 3 M pacTBOpa
T'HJIPOKCHJIA HATpUs, 100AaBbTE TAKOE JKe
KOJIMYECTBO pacTBopa cyjbdaTa MeIu.

K mnomyyenHoMy roiryOoMy oOcaaky
MIPUJICUTE YKCYCHYIO KUCIIOTY.

Yro BbI HaOIIOHaETE?
[TouemyunsmeHseTCsa LIBET paCTBOPOB?

Hanmumure ypaBHEeHHE peakiuu.




O6paboTka pe3yabTaToB:
1. ITpoananu3upoBaTh MOJIYUCHHBIC PE3YJIBTATHI.

2. ChopmynupyiiTe BBIBOI O PU3NKO-XUMHUYECKUX CBOMCTBAX OPTaHHMYECKUX
KHCJIOT.
3. ChopmynupyiiTe BBIBOJ O O OOIIMX CBOMCTBAX MHUHEPAJIbHBIX U

OPTraHNYCCKUX KUCIIOT.

Pa3nen 7. CTpoenne u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora
"UnenTtudukaiys opraHudecKiuX COSIMHEHHUI OTICIbHBIX KJaccoB "

Tema 7.3. «Unentudukarus
OPTraHUYECKUX BEIIECTB, UX 3HAYCHUE U
Ha3Banue TeMbl MIPUMEHEHHUE B OBITOBOM M
MIPOM3BOJCTBEHHON JIESITETHOCTH
YeJI0BEKa»

Pe3ynbTaT 00yueHus HccnenoBath KaueCTBEHHBIE PEAKIIUN
OpTraHUYECKUX COCTMHEHUN OTACIbHBIX
KJIACCOB

OO01me KOMIEeTeHIUH OKO01 OK41IK2.4

Bompocs! s nomycka k 1abopaTopHoit paboTe
1. Kakue BeriecTBa Ha3bIBAIOT JKUPAMHU ?
2. Knaccudukarys Kupos.
3 Kakue BemiecTBa Ha3bIBAIOT caxapaMu?
4. Knaccudukarus caxapos.
4. YeM aipa0356I OTINYAIOTCI OT KETO3?
[IpoBeneHue onpITOB

O06opynoBaHue U nmocyja pEaKTUBbI

CrexyistHHBIC TTPOOUPKHU OeH30iTHas KUCIIOTa
CIIUPTOBKA YKcycHasi Kuciora
JIepKaTesb pactBop eHnosdranenta
CTEKJISTHHBIE MAJIOUKA, MarHui

poOKa ¢ ra300TBOJIHOM TpyOKOH pactBop ruapokcuaa Hatpus (NaOH),
JiepKare PactBop okcuaa meau (11),
CIIUPTOBKA pacTBop cyibdaTa Meau
CTaKaH BOJIA

AJITOpUTM NPOBEJICHUS ONbITA | Bornpocs! u 3ananust
OnbIT 1. Onpenesienue

HENPEAC/ILHOCTHU KUPOB.

[TpoOnemMHBIi ObIT Yem oOyciioBneHa




B npoOupky Haneilte 2 - 3 i
pacTUTENBHOrO Macia, Jo0aBbTe 5 - 6
KalleJab pacTBOpa MoJa po30BOro LIBETA,
IPUTOTOBJIEHHOTO Ha
YETBIPEXXIJIOPUCTOM YTIIEPOJIE.

CMech B MpOOUpPKE HHEPrHUYHO

BCTPAXHUTC.

HEIPEAeIbHOCTHIUTUIOB?
OOBsICHUTE UCUE3HOBEHUE PO30BOU
OKpAacCKH Moja.

Hamummre ypaBHeHHE peakinu

AJITOpUTM NPOBEACHUS ONbITa 2

Bornpocs!l n 3aianus

Onsit 2. Boccranosiaenne Cu(OH):
IJIIOKO0301 B LIIeJIOYHOH cpeJe.

B mnpobupky mnomectute 1 wi

Yto BBI Ha6JHOI[aCT€?

NH,OH K
PO3pPavyHOMY aMMHAYHOMY PacTBOPY
AQg.0 nob6asste 2 Mi1 3 %-ro pacTBOpa
W HArpeuTe CMECh bi (o)

0 €ro pacTBOPCHHI.

I''TFOKO3BI
KHUIICHHUA Ha CIIMPTOBKC.

pactBopa CuSOs; mu 2 M pacTBopa | Kakoil et 00pa3oBaBIIerocs ocajika?
NaOH. [Tony4deHHslit ocafok | HalmMImmTe ypaBHEHHS PeaKIHH.
DHEPIMYHO BCTpsAXHUTE. BHecute B Yro BbI HalIro1aeTe HOCJIC
npoOUpKy 1 MII pacTBOpa IJIIOKO3L. HarpeBaHus? 5
Tpobupky  cnerka  Harpeiite B Harmmumire ypaBHEHUS peakui
IJJAMEHU CIIUPTOBKA JI0 W3MEHEHUS oxucenus riokosel CU(OH),
I[BETA, JeprKa €€ HAKJIIOHHO
AJITOpUTM IIPOBEAECHUS ONbITa 3 Bonpocs! 1 3a1anus
OnbIT 3. BoccranoBienune
aMMHAYHOTO pacTBopa AQ20
IJIIOK030i  (peakuusi cepeOPSIHOrO
3epKaJjia)

B npobupky mnomectute 1 wu | Yrto BbI Habmonaere?
pactBopa AgNOs u pactBop NaOH mo | YT0  oOpasoBamock  Ha  CTCHKax
o6pa3oBaHns ocanka. K momydeHHOMYy | TPOOHPKH?
ocajKy J00aBIsHTE 10 KarisM pacTsop | Hanummre ypaBHEHHUE peakuuu

cepeOpsSTHOTO 3epKaja IS TIIIOKO3HI.

‘ AJITOpUTM NIPOBEAECHUS ONbITA 3

’ Bonpocsl 1 3a1anus




OmnbiT 4. KayecTBeHHAsi peaklus Ha
KpaxmaJ ¢ HoaoM

Haneiite B npobupky 5 min 1%-noro | Uro BbI HaOmonaere?
pactBopa Kpaxmana, BHecute 2 - 3 |IloueMy m3MeHsieTcs LBET pacTBopa?

Kallin p336aBHCHHOFO pacTBOpa fIOI[& Hamunmre YpaBHEHUE PEAKIUH.

O06paboTKa pe3yIbTaToB:
1. ITpoananu3upoBaTh MOJIYICHHBIC PE3YJIBTATHI.
CdopmynmupyiiTe BBIBOI O PUZUKO-XUMHUUYECKUX CBONCTBAX KHPOB.
ChopmymupyiiTe BBIBOJ O (PU3UKO-XUMUIECKUX YTIICBOJIOB.
ChopmymupyiiTe BBIBOJ O (PU3UKO-XUMHUYECKUX CBOMCTBAX Kpaxmalia.
CdopmynupyiiTe BBIBOJ O KAUeCTBEHHBIX PEAKITHSIX KHUIKUX KHPOB.
CdopmynupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKIUAX aJIb/I03.
CdopmynupyiiTe BBIBOJ O KAYECTBEHHOM PEaKIIMU KUJIKUXKpaxMara.

No ok Wb

4.3. OueHoYHBIE CPeACTBA PY0eKHOTO (TEMATHYECKOT0) KOHTPOJIS MO
AUCHUIUINHE «XUMMD)

Py0OexHblil (TEeMaTHUECKUI) KOHTPOJIb MO JUCHUIUIMHE «XHUMHUS» MPOBOIUTCA
B (popMe KOHTPOJBHBIX padOT IO paszjenaM OCHOBHOTO MOIYJSl Ha OTAENbHBIX
3aHSATHSX, KEHCOB.

4.3.1 KoHTpoJIbHBIEC PadoThI

Paszgen 2. Xumuueckue peakuuu. KonTposabHasa pabdora «CrpoeHue
BelIeCTBA U XUMHYECKHUE PeaKINN»

KoHTposnbHas paboTa cCOIEpKUT YEThIPE BUIA 3aaHHI:

1. 3ajgaun Ha COCTaBJIEHUE XUMHUYECKUX (DOPMYJ JBYXaTOMHBIX COEIUHEHUA
10 UX HAa3BAHUIO.

2. 3ajaud HAa COCTABJICHUE YPABHEHUW pEaKUUW: COCIUHEHUS, 3aMEIlCHUS,
pasyioxkeHusi, OOME€Ha U peakiuid ¢ y4acTUeM KOMIUIEKCHBIX COEIMHEHUM;
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

3. 3amaHus Ha COCTaBJICHUE MOJICKYJSIPHBIX W MOHHBIX PEAKIMWA TUAPOIU3a
COJIEN, YCTAHOBJIEHUE U3MEHEHHUS KUCIIOTHOCTH CPEIBL.

4. 3ajauyd Ha pacyeT KOJWYECTBEHHBIX XapaKTePUCTUK IO YpPaBHEHUSIM
XUMHUUYECKUX PEaKIMii: MacCOBOM WJIM OOBEMHOM JIOJIM BhIXOJa MPOAYKTA PEaKIMU
COCIMHEHUS OT TEOPETUYECKH BO3MOXXHOTO; OOBEMHBIX OTHOIICHUA Ta30B;
KOJIMYECTBEHHBIX XApPaKTEPUCTHUK MCXOJHBIX BEIIECTB W MNPOJYKTOB PpPEaKIIUU;
Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEAKIIUU, €CIM OJHO W3 BEIIECTB
JTaHO B BUJIE PACTBOpPA C OIPEICICHHON MacCOBOM J0JIEM PAaCTBOPEHHOTO BELIECTBA.

1 BapuanTt 2BapuaHT



1. JlonuiuTe ypaBHEHUS, ypaBHANUTE, COCTABLTE MOJIHBIE U COKpPALIEHHBIE
VIOHHBIC YPaBHCHUSL.

Mg (NO3 )2 + K3 PO, = Al Cl; + K3PO, =
Ba (OH )2 + H; PO, = Fe SO, + Naz PO, =

Zn Bry + HSO3 = Mn Cl, + KOH =
2. JlonmummTe ypaBHEHUS U OMPEICIUTE XapaKTePUCTUKU KKIOH XHMHUIECKOM
pEaKInH.
Na+ O, = Li+0O,=
As+0O;= Se+ 0O, =
3. IIpocraBbTe cTENEHN OKUCIEHUS HIEMEHTOB B CICAYIONINX COCAMHEHUSX.
BizOs, G&zOg, CC|4 HMnO4 FeO, PbOz, PC|5, HC|O4, chr207,
H2CfO4, SnS,. XeF,

4. OHpeIICJII/ITC THUII XUMHAYECKOHN CBSI3U B JaHHBIX BCHICCTBAX, JOKAXHNTC 3TO C
ITIOMOIIBIO CXEM.

KCI, O,,PHs, Ag, Cl,, NaBr, 15, MgClz, H,, SO,, Cu, Nal, F;, Fe,
NaZO, Ni, CH4, Al, Ca (N03)2 CaO, N>, Na, P205, BaSO4, 03,
Ss, SO3, 1,07.

5. PacctaBbTe KO3(DPUIIMEHTBI, ONPEACIUTE TUM PEAKIIUU:

a) Mg + N2 -Mg3N2 a) C +Cr2 O3— CO2 +Cr

6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na+ H20 — NaOH+ H21

6. PaccunTaTh CTENEHN OKUCIEHUA JIJIS1 KQXKIOT0 3JIEMEHTA B BEILIECTBE

Fe(NO3)3 Ca (NO3),

3. 3anucath GOpMYJIbl BEIIECTB:

A) cynbdun xenesa (I11) b) cepnas xucnora

A) cepnuctas kuciorad) ruapokcua meau (1)

7. Ilo ypaBuenuto peakiuu CuCl2 +Mg —MgCl2 +Cu, BEIYHCIUTE KOJTUIECTBO
BeIllECTBA ME/IU, eciiu B peakiuto ¢ xjopuaoM menu (II) Bctynumno 480 r Mmaruus.
8. CocTaBUTh YPaBHEHUE U ONPEIEIUTD THIl PEAKLIUN

A) cynbdar Oapus + cepnas kuciorab) consiHas kucioTa + kapOoHAT KaIbIUs

Pa3znen 4. CTpoeHue u cBOIMCTBA HeOPraHuveckux Bemniects. KoHTpobHast
padora «CBOHCTBA HEOPTraAaHMYECKHUX BellEeCTB)

KoHnTponbHas padoTa conepKUT TpY BUJIA 3aJaHUN:

1. 3agaum Ha pacyeT MAacCOBOM J07AM (MAacchl) XHUMHUYECKOTO 3JIEMEHTa
(coennHeHUs) B MOJIEKYJIe (CMECH).

2. TlpakTryeckue 3agaHus MO Kiaccu(UKALUY, HOMEHKJIAType U XUMHYECKUM
dbopMysaM HEOPraHMYECKUX BEIIECTB PA3JMYHBIX KIJIACCOB: OINpEIETeHHe Kiacca
HEOPraHWYEeCKUX  BEIIECTB, Ha3blBaThb HEOPraHUYECKUE  COEAMHEHHUS IO
MEXIyHApOJAHON M TPUBUAIBHON HOMEHKJIATYPE 10 XUMUYECKUM (hOpMYJIIaM.

3. 3agaHus Ha COCTAaBJICHHUE YPABHCHHM XMMHMUYECKHUX PEAKLUHUNA C Yy4aCTHEM
IIPOCTBIX U CIOKHBIX HEOPIaHMYECKUX BELIECTB: OKCUJIOB METAJIJIOB, HEMETAJIOB U

aM(OTEepHBIX DJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBAaHMN U aM(OTEpHBIX



THAPOKCUA0B, HCOPraHNYCCKHUX coneﬁ, XapaKTCPU3YIOIIUX HUX CBOICTBA U CIIOCOOBI

ITOJTYyYEHHS.

1.  YcraHoBuTe, K KAKOMY KJIACCY/TPYIIIE OTHOCATCS HEOPTaHUYCCKHE
BemecTBa, (hopmyiibl KoTophix yYkazanel CoO, HNOjz LIOH, H,S;03Ha30BuTe
COCTUHCHMSI 110 MEXKTYHAPOIHOW U TPUBHAILHOW HOMEHKIIATYDE.

2. CoctaBuUTh (hOPMYJIBI COSAMHEHUN:

a) okcuaa yraepozaa( II) ,0) rugpokcuaa Menu, B) XJIOPOBOJOPOTHOM KUCIIOTHI, T)
cynb(dara HaTpus

3. Hanmucatp ypaBHEHUSI XMMUYECKUX PEAKIINN:

a) H,SO,4 + Mg 6) Na, O + HBr B) SO, + CaO F)C&COg + HCI ,ZI) AlCl; + AgNO3
Yka3aTh Ha3BaHUA IMPOAYKTOB PCAKIINHU.
4. PaccraBbTe KO:)(I)(I)HHI/ICHTBI B IIPUBCACHHBIX HH)KC CXCMaAX XUMHUUICCKUX peaKHHﬁ.
I[aﬁTe XapaKTCPUCTUKY K&)K,Z[Oﬁ N3 YCTBIPCX XUMHUCCKHUX peaKHI/Iﬁ C TOYKH 3pCHUA
Pa3IUYHBIX KIacCU(PHKAIIUA.

a. Ho+ N, — NHgT + Q

6. AL + Fe,0; — ALO3 + Fe + Q

B. CaCO; — CaO + CO.t - Q

r. NaOH + H,SO; — Na,SO, + H,O + Q
5. 'openneammuaka

4NH3(1-) + 302(r) = 2N2(r) + 6H20(>K) +Q

SIBJISIETCSL PEaKLIUEN

1) COCJIMHCHUS, KaTaJTUTHYECKOH, SHIOTEPMUUYECKOU

2) 3aMEIICHUS, KaTATUTHYECKON, SK30TEPMUYECKOU

3) OKHCJIMTEIIbHO-BOCCTAHOBUTEJIBHOM, HEKATAIMTUYECKOM, IK30TEPMUYECKOU

4) | oOMeHa, HeKaTaJIMTUYECKOH, SHIOTEPMHUUSCKOM

6. Berunciaure MaccoByro 1010 cepedpa B okcujie cepedopa (Ag20)

Pa3znes 7. CTpoeHue U CBOMCTBA OPraHNY€eCKUX BEUIECTB.
KonTtpoJsbHas padora «CTpoeHne U CBOMCTBA OPraHUYeCKUX BellecTB)
[To uroram uzyuenus paszzena 7 odydaromuecs Oy 1yT CIOCOOHDI:
- ONpEeleNATh NPUHAMICKHOCTD BEIIECTB K PAa3IMYHBIM KJIACCaM
OpPTraHUYECKUX COCIMHEHUI; TOMOJIOTH Y U30MEPBIL;
- Ha3bIBaTh U3yYEHHBIE BEUIECTBA IO «TPUBUATIBHO WUIM MEXTyHAPOIHOM
HOMEHKJIATYpE;
- XapaKTepu30BaTb CTPOCHUE U XUMUYECKHUE CBOMCTBA U3YYEHHBIX
OPraHUYEeCKUX COCAUHEHUN;

-  0OBSICHATH 3aBUCHMOCTBL CBOMCTB OpPraHH4YCCKHX BCIICCTB OT UX COCTaBa U



CTPOEHUS;
- TIPOBOJUTH BBIYHMCIICHUS 10 XUMUYECKUM (HOpPMYJIaM U YPaBHCHHSIM.
TemaTuyeckuil KOHTPOJIb OCYIECTBISETCS METOA0M TecTupoBanus (1) wiu B

dbopme MIChbMEHHOM pabOThI, BKITIOUAIOIIeH pakThuueckue 3aaanus u 3agaan (1I).

1. BemecTBo, cOCTaB KOTOPOTO BEIPAKEH MOJICKYJIIpHOU opmynoi C3Hs,
OTHOCHTCS K KJIACCy:
1) Apenbl  2) aJIKaHbI
3) AJKeHBI 4)aKUHBI
2. HaszBanue BemectBa, popmysia kotoporo: CH3-CH(CH3)-CH2-CH,-OH
A)OyTtanon-2b)nenranon-2
B) 2-metunOyranon-4r)3-mMetunOyTranon-1
3. BemectBo, umeroniee hopmyiry CH,=CH; Ha3zpIBaeTCs:
1) TOJTYOJT
2)  OSTWIEH
3)  rmuepuH

4)  mpomaHoJ

4.  BelecTBo, Ha3BaHHWE KOTOPOTO MPOIMMOHOBAsT KUCIOTA, UMEET POpMyITy:
1)  CHsOH

2)  (CM):NH

3) CH3-CH,-COOH

4)  C3HyOH

5. Jlyis aJKaHOB XapaKTepHa PEaKIus:

1)  npucoenunenus Hj

2)  XJIOpUPOBaHUS Ha CBETY

3)  oOecuseunBanus pactBopa KMnO4
4)  monuMepu3anuu

6. MeTtaHoa pearupyer c:

1)  wHarpuem

2)  BOjOH

3) BOJIOPOIOM

4)  MeraHOM

7. YKCyCHast KUCIIOTA BCTYNAET B PEAKIIUIO C:
1)  AgNO3
2)  NaCl

3)  Na2Co3



4)
8.

H20

Bepnsl 1 yTBEpKIACHNUA:

A. AMHUHEBI IMPOABIIAIOT OCHOBHBIC CBOMCTBA

b. AMUHOKHCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOWCTBA

1)
2)
3)
4)
9.
1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO A

BEPHO TOJIBKO b

BEpHBI 00a yTBEPKACHUS

HEBEPHO HU OJHO U3 YTBEPKIACHUMN

VYpapaenne xumudaeckoi peakiuu C2H6+CI2AC2H5CI+HCI sBnsieTcs:
peakimen 3aMenieHus], MPOTEKAIOIIEH M0 paIuKAIbHOMY MEXaHU3MY
peaKImer MPUCOSTMHECHIS, POTEKAOIICH TT0 PaTUKAIbHOMY MEXaHU3MY
peaKImen 3aMereHus, MPOTEKAIOIICH 0 MOHHOMY MEXaHU3MY
peakimen NpucoeIMHEHMS, MPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

B peaxnuio «cepeOpsHOro 3epkayia» (C aMMHaYHBbIM PacCTBOPOM OKCHIA
cepeOpa) BCTyIaeT:

ATaHO

TIII0K03a

TJIUIIEPUH

Kpaxmaj

Y cTaHoBUTE COOTBETCTBHE MEXKTy HA3BaHHEM BEIIECTBA M KJIACCOM

(rpynmoii) opraHM4eCKUX COEIUHEHUM, K KOTOPOMY(-0ii) OHO MTPUHAJICHKUT.

HasBanwne BemecTBa

A) CH;COOH
5)  CHs-CH2-CH,
B) CH,=CH-CH,-CH3

T') CHs-CH,-OH

Knacc oprannueckux coeTMHEHUN

1) OJTHOATOMHBIC CITUPTHI

2)  YIJICBOJBI

3)  kapOOHOBBIC KUCIIOTHI

4)  apoMaTHUYeCKHE YIJIEBOJIOPOIbI
5)  HempeaeNbHBIC YIIIEBOIOPOIbI
6)  npenenbHBIC YIIIEBOAOPOIBI
12. B cxeme mpeBpalieHuit
15000Ckat+Br;

CH4

X1 0OeH30I1 Xo




BEIIeCTBaMH X1 M X2 COOTBETCTBEHHO SIBJISTFOTCSI:

1)  aneruneH

2)  JTHIEH

3)  OpomOeH30I

4)  xmopOeH30I1

5)  denon

6)  LMKJIOreKcaH

13.  Omnpenenure MOJCKYIsIpHYIO (opMyy BeliecTBa, cojaepxamero 37,5%
yriepona, 50% xucnopona u 12,5% Bogopona. OTHOCUTENbHAS MIOTHOCTH

apoB 3TOTO BEIECTBA MO BOJOPOY paBHa 16.

1)  CHsOH

2)  C,HsOH
3) HCOOH
4)  CeHsOH

14.  Ckoiibko TUTPOB BOAOpOJIa oTpedyercs st oopazoBanus 10,2 r 3THIIOBOTO

CIIMPTA U3 ALETabJIETU/IA, €CJIM BBIXOJ NPOAYKTa peakuuu coctaBisieT 80%?

1) 621
2) 3,0n
3) 12,75n
4) 112n

43.2. Keiic-3apanust
Keiicbl HCIIONB3YIOTCSI B KAUECTBE OLICHOYHOI'O CPEACTBA B paziene 6 MpUKIagHOTO
MOZYJISL.
Keiic Nel. «XJ10p B )KM3HU 4e/I0BEKA)

B Snonun oObenuHEeHHBIMU cuiaMu HalmoHaJIBHOTO WHCTUTYTa 3I0POBBS H
[IpedexkrypHoro yHuBepcutrera CuI3yokH ObUIO NPOBEIECHO HCCIEIOBAHUE.
YueHble BBIACHWIM, YTO €CTECTBEHHBIC OpPraHWYECKHE BEIECTBA BCTYIIAIOT B
peaKuIo ¢ XJIOPUPOBAHHON BOAOM M3-TMOJ KpaHa, o0Opa3ysl OMacHbIE COEIWHEHUS,
KOTOPBIE MOTYT CIIY>KUTh IIPUYMHOMN paka. Takue coeqnHeHus: Ha3biBaroTCs MX, TO
ecTb «MyTares uke» unu «Heus3BecTHbI MyTaren».

3amanus:

1. Ilpennoxute crnocoObl YMEHBIICHHS SAOBUTOTO BIMSHHUSA XJopa B
MIATHEBOM BOJE HA OPTraHU3M YEJIOBEKA.

2. Ucxonst u3 cBoeil )KM3HEHHON MPAKTUKHU, MPUOJIM3UTENIBHO paccUUTaiiTe,
CKOJIBKO XJIOPUPOBAHHOM BOJIbI BbI HCIIOJIB3YETE B TEUEHHE JTHA U JUISI KAKUX LEEi?

3. Kakwue opransl yenoBeka 00JIbIle BCEr0 CTPaaaloT OT BO3ACHCTBUS XJiopa?



4. Kak BIMsSET XJOpUPOBaHHAs BOAA HA YEJIOBEKA IIPU KyIIaHUU?

5. Haiimure ngomomHUTENpHYIO HWHGOPMAIIMIO O 3aMEeHEe XJopa TMpHu
o0e33apaXMBaHUU BOBI.

6. Hccnenylite pas3inyHble TOBapbl OBITOBOW XHMHH B CBOEM JIOME.
CocTaBbTe CIUCOK XJIOPCOJEPKALIUX COECIUHEHUH, YKaXUTe Mepbl O€30MMaCHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «IlepBble Iaru MHTEpHETA»

B mnepuon mnepBonayanbHOoro Oyma Ha HMuTepHer kommnanusi Microsoft
oOHapykujla TOKa HeoxXBaueHHyl0 Kkarteroputo rpaxman CIIA - Te, xro
IPEOYNTAN MOJIb30BATh TEJIEBU30paMU JJISl IOMYyUYEHUS HHPOPMAIIH.

Microsoft cnenana ais HUX CIIENIUATBLHOE TPEIJIOKEHNUE - BBIXOAUTHh B CeTh
MOCPEJICTBOM TEJIIEBU3MOHHBIX NMPUEMHHUKOB. i 3Toit menmu B 1996 roay Obuio
pa3paboOTaHO YCTPOMCTBO - cCHEUUalbHAas MPUCTABKA, MPEIOCTABISIOLIAS
BO3MOYKHOCTh TPOM3BOAUTH cep@uHr B HHTepHETe uyepe3 MOJKIIUYEHHE K
teneBusopy (Murepuer-tenesunenne MicrosoftWebTV).

[lonayaly nmepcmnekTHBa TaKOro MPOCTOrO  JOCTyHa K  HHTEPHETY
3aMHTEepecoBaja JIIOACH, KOTOPHIM ObUIM UYXIbl BBICOKME TexHoJoruu. Mx
KOHIIENTYaJIbHO BCE YCTpauWBajio, HO MPOEKT OCTAaHOBUJICA Ha IMOKa3arene B 1 MIH
HOJIUCYUKOB U (PAaKTUUECKU OBLI OXOPOHEH.

3aganue:

1. ITouemy 310 pOU301LIO?

2. MosxHo 11 0110 U30eKaTh MpoBaia?

3. Kakue marepuanbl NPUMEHSUIM B IPOU3BOJCTBE MEPBBIX KOMIIBIOTEPOB U

MOHHUTOPOB?

4. 13 yero enar0T COBPEMEHHBIE MOHUTOPBI?

Keiic Ne3. «Pa3zutne UHTEpHET TEXHOJIOTMiD)
7 anpenst 1994 ropa B Poccum Hauwanace snoxa MHrtepuera. IlepBbie rombl

CKOPOCTh TMPOHUKHOBEHUS MOOWJIBHBIX cered u HHTepHera ObUIa OYEHD
HE3HAYUTEIBHON, T.K. HE CYIIECTBOBAJIO COOTBETCTBYIOIIEH HHPpacTpykTypbl. C
2008 roma MHTEepHET pacrpoCTpaHsCs Ype3BbIUAHO OBICTPhIMU TeMramu. Ecim
enié HeIaBHO YPOBEHb €BPOIEUCKUX CTpaH KazajiCsl 4eM-TO HEJOCTYMHBIM, HO Ha
TEKYIIM MOMEHT TYPHUCThl OTMEYAIOT MHOro s cebsi HeoObiuHoro B PD.
Hampumep, Wi-Fi B o0mecTBeHHOM TpaHCHoOpTe (1aXe B METPO), BO3MOXKHOCTH
NFC omnatsl cMapT)OHOM BMECTO TIACTUKOBOM 0AHKOBCKOM KapThl U T. II.

B 90-e rompl, xorma moib30BaTeNh CIydyalHO Ha)XuMajdl Ha MOOWJIBHOM
TenedoHe KHOMKY BbIXoJia B IHTEpHET, 3TO MOTJIO BBI3BaTh CEPJICUHBIN MPUCTYM —
HACTOJBKO HEMPONOPIUOHATBHBIMUA ObUTH  Tapudbl. CuTyanus KapJIuHaJIbHO

u3MeHusach. [lo naHHBIM yCTaHOBOUHOTO uccienoBanus npoekta WEB-Index, B



dbeppasie-nos0pe 2020 roma HuTepHetom B Poccum XxoTs Obl pa3 B MecHll
MOJIB30BAIMCh B cpelnHeM 95,6 MilH yenmoBek uiu 78,1% HaceneHus BCEH CTpaHbI
crapue 12 ner. B cpennem 3a nenb B MuTepHeT Boixoauau 87,1 MIIH 4elOBEK WU
71,1% nacenenus Poccun.

B 2020 roxy xots 6s1 pa3 B Mecsiii MHTEpHETOM Ha MOOMIIBHBIX YCTPOMCTBAX
nosib3oBauch 86,6 MiH uyenoBek wian  70,8% HaceneHusa. CpenHecyTOYHas
MoOusbpHas aynutopusi MHTepHeTa cocraBuia 79,8 MiH denoBek uimm 65,2%
HaceJICHUs BCEU CTpaHsbl.

3anaHue:

1. Cpenaitte nporHo3 pa3Butusa HWHTEpHET TexHonoruii B Poccum Ha
OJMbKaiIve msaTh JIeT.

2. Ilepeuncnute OCHOBHBIE OaphEPBI, 3aMEJISIOIIUE ITO Pa3BUTHE.

3. MoOXHO M Kak-TO MNOpsIMO CceHlyac LEHTPAIM30BAHHBIMU METOJAMU
YCKOPUTB IpoLecc MpOHUKHOBeHN MHTEpHET TexHonorui B Poccnn?

4. Kakue mnoJuMepHble Marepuaigbl NPUMEHSIOT B  IMPOU3BOJACTBE
KOMITBIOTEPOB U MOHUTOPOB.

Keiic Ne4. «MbLI10»
Bce TBepable TyaleTHbIE Mblia U3TOTOBJIEHBI HA OCHOBE HAaTPUEBBIX COJIEH BBICIINX
XKUPHBIX KUCIOT. HO MIOAM C MOBBIIEHHON »UPHOCTHIO KOXHU JIMIA U TOJOBBI
Bpayu — JAEPMAaTOJIOTH PEKOMEH]IYIOT YMbIBATbCA U MBITh T'OJIOBY JKHIKUM MbBLIOM,
KOTOPOE€ M3TrOTaBIMBAIOT M3 KAJIMEBBIX COJEH KUPHBIX KHUCIOT WM MPENnapaToM,
KOTOpPO€ NPOJAETCS B alTEKax MOJ HAa3BAHUEM «3EJICHOE MBUIO» U IPEACTABIISIET
co00¥1 YncTOe KaTuitHOE MBIJIO 0€3 apoMaTH3aTOPOB.

3anaHus:

Kax 310 MOXHO OOBSICHUTH?
Jns 9ero HyHO MBUIO?
UeM MOXKHO 3aMEHUTh MBLIO?
Hanwummre peakuuo nojrydyeHus Mbiiaa?

YeMm KuaK0e MBIIIO OTIIMYAETCS OT TBEPAOTO?

o gk~ -

HpCI[J'IO}KI/ITe CII0COOBI M3TOTOBJICHHUS MbLIa B JOMAaIlTHHUX YCJ'IOBI/IHX?

Keiic NeS «Hedrtb»

YenoBeuecTBy He(dTh H3BeCTHa C ApeBHOCTU. [lo HMCTOYHMKaM BIHEpBbIE
He(Th cTanu A00bIBaTh Ha Oeperax EBdpara eme B 5-6 ThIC. JIeT A0 H. 3. MHOrue
YYEHbIE CUMUTAIOT, YTO COBPEMEHHBIH TEPMUH «HE(PTH» MPOMU3OIIENT OT CJIOBa



«HadaTa», 4TO O3HA4YaeT Ha Ss3bIKe HApoJOoB Masoil A3uM «IpocaurBaTHCS»,
«YTEKATh»

HUcnonw3oBanun HedTh 17 OCBEIICHHWS O KWiIMI B BaBuione, s
Oanp3amMupoBaHus Ten ymepmmx jgoaeid B Erunte. [Ipumensmu HepTh Takke IS
MIPOU3BOJICTBA «TPEUYECKOTO OTHs». DTO OblIa CMeCh ChIpoll HedTH C cepoil u
CEIINTPOM.

Bo BpemMena ['unmokpara ucnosib30Bail B KAUECTBE JICKAPCTB MpU OOJE3HIX
CyCTaBOB, IJ1a3, a TAK)KE OT KalllUId U B KAYECTBE CPEICTBA JJIsI 32)KUBIICHUS PaH.

Hedtp mpuMeHsin Takke B CTPOMTENBCTBE, HANPUMEDP, MPU COOPYKEHUU
Benuxkoit Kuralickoi cTeHnl, BaBuinoHCcKoM OamnTHuy.

Bnauane XIX Beka B Poccum BrepBble U3 HE(PTH IMyTEM NEPErOHKHA OBLIO
IIOJIy4€H KEPOCHH, KOTOPBIA MCIIOJIB30BAJICS B JIAMIIAX, JJIsI OCBELICHUS JOMOB. B
TOT € IEPUOJI 10 MEPE POCTA MPOMBILUIEHHOCTH U BHEJAPEHUEM MApPOBbIX MAIlUH
CTaJl BO3pacTarh CIpoc Ha He(Th KaK MCTOYHHUK CMa304YHBIX BemiecTB. 60-X roja
XIX Beka cyuTaeTcs 3apoXKIACHUEM HEPTSHON MNpOMBIIUIEHHOCTH (OypeHus
HE(PTAHBIX CKBAKUH).

3anaHus:

1. Onumure XUMHYECKUA COCTaB HE(DTH.

2. Kakue MeTo1bl UCIONIb3YIOTCS IS pa3fiesieHuss HeTu Ha Gppakiuu?

3. CoctaBpTe Kkiactep «Cdepbl mnpumeHenuss HePTH B MPOU3BOJICTBE

raj>kKeToOB».
4. Kakue nmonumepsl Mpou3BoaaTcs u3 HedTu?

4.3 . OuleHOYHBIE CPEACTBA MMPOMEKYTOUHON aTTECTAIMH 10 TUCITUTLINHE « XUMHUS»

[IpomexyTouHas aTTecTanus.
[IpomexxyTouHass aTTecTalys IO AUCIUINIMHE «XHMHUS» IPOBOAUTCA B Gdopme
3a4eTta C OUEHKOM.KeHChl HUCHONMB3yIOTCS B KauyeCTBE OLIEHOYHOTO CPEACTBA B

pazzaene 6 mpuKIagHOTO MOYJIS

5. Metoanueckne MaTepualibl
5.1. IlepevyeHb NpaKTHYECKUX PadoT

Paznen Tema mpakTudeckoit paboTh
1 |Temal.2. 1. 3aKOHOMEPHOCTH VU3MEHEHHUS
Hepno;mqecxuﬁ 3aKOH U Ta6J'II/H_Ia CBOMCTB XUMHWYECCKUX DJICMCHTOB,
1. Menneneesa o0pazyeMbIX MMM MPOCTBIX U CIOMXHBIX
BEILIECTB B COOTBETCTBHUM C IOJOKECHUEM




XUMUYECKOTO AJEMEHTa B
[Tepnoanyeckoil cucTeme.

2 | Konrponbhas pabora 1 CrtpoeHue BeniecTBa U XUMHUECKUE

peakuu

3 | Tema 3.1. Ilonsarue o pactBopax CrocoObl  BbIpa)KEHUS  KOHLIEHTpAaIuu

pPacTBOpOB: MaccoBast JOJISI
PacTBOPEHHOI'0 BeIIECTBa (MPOIECHTHAs),
MOJISIpHAs U JpyTHe.

4 | Tema 4.1. Knaccudukanus, CocrapiieHne ypaBHEHH XUMUYECKUX
HOMEHKJIaTypa ¥ CTPOCHUE pCaKHI/Iﬁ C YH4aCTHECM IIPOCTBIX U CIOKHBIX
HEOPraHWYeCKUX COeMHEHMI HCOPTaHHICCKUX BCILCCTB.

5 | Tema 4.2. ®U3HKO-XUMHUYECKHE I'eneTnueckast CBA3b MEXKAY KiaccamMu
CBoiicTBa HEOPTaHUYECKUX OPraHUYCCKUX u HCOPIraHNYCCKHUX
BEICCTB COEIMHEHUH.

6 | Kontponbhas pabota 2 CBONCTBa HECOPTAHUYECKUX BEILIECTB

7 | Tema 6 Xumus B ObITY U XWMHS B )KU3HU OOLIECTBA
MIPOU3BOJICTBEHHOM AEATEIbHOCTU
YeJnoBeKa

8 | Tema 6 Xumus B ObITY U [IpencraBienne pe3yiabTaTOB PELICHUS
IIPOU3BOJICTBEHHOM ACATEIBHOCTU | KEHCOB
YyesoBeKa

9 | Tema 7.1. Knaccudukanus Howmenxknatypa OpPraHUYECKUX
CTPOCHUC U HOMCHKJIATypa COCJIMHEHUH OT/IENbHBIX KIIACCOB
OpraHUYECKUX BELIECTB

10 | Tema 7.2. CBoiicTBa CocraBiienue CXEM peaxkuui
OPraHUYEeCKUX COCAUHECHUN OPTaHUYECKUX COCTUHEHU

11 | Tema 7.2. CBoiicTBa ['eneTnueckass CBA3b MEXKIY KIlaccaMu
OPraHUYEeCKUX COCAUHECHUN OPTaHUYECKUX COCTUHECHUM.

12 | KontposnbHas pabora 3 CTtpyKkTypa H CBOICTBAa OpPraHUYECKHUX

BCIICCTB

43.3. IlepedyeHb 1a00pPaTOPHBIX PadoT

Paznen

JlabopaTtopHas pabora

Paznen 1. OcHOBBI CTpOEHUS BEUIECTBA

Jlabopatopnas pabota Nel. «3menenne
CBOWCTB 2JIEMEHTOB U X COCTUHEHUI B
3aBHCHMOCTH OT TIOJIOKEHUS B
ITeproanueckou cucTeMe

Paznen 2. Xumuueckue peakuuu

JlaGopatopHas pabota Ne2.
CTeXnOMETPUUIECKHIE PACUCTHI.




Paznen 2. Xumuyeckue peakiuu

JlabopaTtopHas padota Ne3. "Turbt
XUMHYECKUX peakiuii'.

Paznen 3. PactBopsl

JlaGopatopHas pabota 4. «IIpurotoBineHue
pPacTBOPOBY.

Paznen 3. CtpoeHue u cBOiCTBa

HCOPraHN4YCCKUX BCUICCTB

JlabopaTtopHas pabota 5. «CBoiicTBa

MCTAJIZIOB 1 HEMCTAJIIOB)

Paznen 4. CtpoeHue u cBOiCTBa
HEOPTaHUYECKUX BEIIECCTB

JlaGopatopHas paboTa 6. «Xapakrep
JUCCOLIMAITUY PA3INIHBIX THIPOKCHUIOBY.

Paznen 4. CtpoeHue u cBOiCTBa
HEOPTaHUYECKUX BEIIECTB

JlaGopatopHas pabdora 7. «Mnentudukarus
HEOPTaHUYCCKUX BEIICCTBY.

Pa3nen 5. Kunetnueckue n
TEPMOJMHAMUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUS XMMUUECKUX PEAKIINI

JlabopaTtopHas pabora 8. «3yuenue
BIIUSTHUS Pa3INIHBIX (DaKTOPOB Ha

CMCIICHUC XUMHNYCCKOT'O pPaBHOBCCHU»

Paznen 7. Ctpoenue u cBoiCTBa
opraHudeckux BemiecTs. JJabopaTtopHas
pabota "Unentuduxanus
OpPraHUYECKUX COSTUHEHUMN OTIIEThHBIX

KJIaCCOB

JlaGopaTtopHas pabota 9. "lIpeBpamenus
OpPTraHWYECKUX BELIECTB IIPA HATPEBAHUU .

Paznen 7. CtpoeHue u cBoiCcTBa
opraHnyeckux BemiecTs. JlabopatopHas
pabota "UnenTuduxanus
OpraHUYeCKUX COCITMHCHUIN OTACIIbHBIX
KJIacCOB

JlabopaTtopHnas padora 10. " CBoticTBa
CIIUPTOBY

Paznen 7. Ctpoenue u cBoiicTBa
opraHudeckux BemiecTs. JJabopaTopHas
pabora "Unentudukanus
OpPTaHUYECKUX COSAMHECHUN OTIEIBHBIX
KJIACCOB

JlaGoparopnas pabota 11. " CpolicTBa
KapOOHOBBIX KHUCTIOT»

Paznen 7. CtpoeHue 1 CBOiCTBa
opraHnyeckux BemiecTs. JJabopatopHas
pabota "UnerTuduxanys
OpraHUYeCKUX COCTMHCHUN OTICIIbHBIX
KJIacCOB

JlabopaTtopHas paboral 2.
"UneHTrdUKAIUIS OPTaHUISCKUX
COEIUHEHUN OTHEIbHBIX KJIACCOB

5.3. Keiic 3apaHus




Ketic Nel. «X7op B )KHU3HU YEIIOBEKA
Keiic No2. «IlepBble maru ”HTEPHETA»

Keiic Ne3. «Pa3Butne HTEpHET TEXHOJIOTHII»
Keiic Ne4. «Mpbuio»

Ketic Ne5 «HedTb»
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