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1. ITacmopT OLEHOYHBIX CPEACTB MO TUCHUNINHE «XHMHUSD)

Jns  (opMupoBaHWs, KOHTPOJsI M OLICHKHM PE3YJbTAaTOB  OCBOCHHS
0011e00pa3oBaTENbHON TUCHUIUIMHBI « XUMHS» pa3pad0TaHa CHUCTEMA OLCHOYHBIX
MeponpusTHidi, yuuThiBatomas TpeboBanus DOI'OC  COO  (mpeameTHbIE
pe3ynbrarbl) U GI'OC CI1O (oOuue u npodeccHoHaTbHBIE KOMIETEHITUN ).

BaxxHoil 0COOCHHOCTBIO CIIPOEKTUPOBAHHOM CHCTEMBI OLICHUBAHUS SIBIISIETCS
COMIACOBAHHOCTh OLEHOYHBIX MEPONPHUATHA W 3alJaHUPOBAHHBIX PE3YJIbTATOB
o0yuenus. Kaxnoe OLleHOYHOE MEPONPUATHE HAMPABICHO HA (POPMUPOBAHUE WU
W3MEPEHNE 3HAHMSI / YMEHHSI B KOHTEKCTE, YKQ3aHHOM B PE3yJIbTaTe 00yUECHUSI.

B mucuunnmae «XuWMHS» K OCHOBHBIM  OLEHOYHBIM  MEPONPHUATHSIM
OTHOCSTCS: 33JaHUsl B TECTOBOM (hOpME, MPAKTUUECKHUE 3aJaHUs HA COCTABJICHHE
VpPaBHEHUH  peakuuii, KIaCCU(UKAIMIO W  HOMEHKIATYPY  XUMHUUYECKHUX
COCIMHEHMI, pacueTHble  3agaud, JiabopaTtopHele  paboOThl,  MPAKTHKO-
OPUEHTHPOBAHHBIE 3aJaHHs (PAaCUETHBIE W TEOPETHUYECKUE). B NPHUKIaTHBIX
MOJYJISIX B KAUECTBE OLIEHOYHBIX MEPOMPHUATHIA TaK)KE 3aIJTAHUPOBAHBI KEHCHI U
y4€OHO-NCCIIEIOBATENLCKHAE TPOEKTHI.

Peanuzanust OLEHOYHBIX MEPONPUITANA MO XUMHUH 3alJIAHUPOBAHA B PaAMKAxX
TEKYIIETO, pPyOE)KHOTO (TEMAaTUYECKOT0) KOHTPOJIS U MPOMEKYTOYHOH aTTECTALAN
10 JUCLMIUTUHE.

CucremMa OLEHOYHBIX MEPONPHUITHNA MO XWMWU TPEICTABJICHA B MACMOPTE
OLICHOYHBIX CPEACTB (Tadnuua 1).



Tabmuma 1. ITacnopT OLIEHOYHBIX CPEACTB MO AMCLMIUIMHE « XuMHUs» (BapuaHt 2)

No Moayas / Pazpen / Tema Pe3yabTaT 00yyeHust THNBI OLEHOYHBIX MEPOTIPHATHIA
I | OcHoBHoe conep:kanue
1 [Pa3gen 1. OcHoBbl crpoenust  |DopmysinpoBaTh 06230Bble NOHSTHS
BelecTsa H 3AKOHbI XHMHH
1.1 |Ctpoenue atomMoB xumMuueckux |COCTaBIsAThE XMMHYECKHE (GOPMYIIbI 1. Tect «CTpoeHHE aTOMOB XMMHUYECKHX 3JIEMEHTOB U MPUPO/IA
3JIEMEHTOB U NpHUpPOAa COEMHEHUI B COOTBETCTBHH CO XUMHYECKOH CBSA3MY.

XUMHYECKOH CBS3U CTETEeHbIO OKHCIIEHUS XUMUYECKUX 2. 3amauM Ha COCTaBJIEHHE XHMHYECKHUX (POPMYJI IBYXaTOMHBIX
3JIEMEHTOB, HCXOZs U3 BaJICHTHOCTH U [coennHeHuil (OKcHaoB, cynb(puIoB, THIPUIOB H T.11.)
3EKTPOOTPHULIATEIBHOCTH

1.2 |Tlepuonuveckuii 3aKOH U XapakTepH30BaTh XUMHUYECKUE ITpakTHKO-OPHEHTUPOBAHHBIE TEOPETUHECKHE 3aJaHUS HA
tabmuua JI. 1. Menneneesa 3JIEMEHTBI B COOTBETCTBUU C UX XapaKTEePU3ALMIO XUMHYECKHX 3JIeMeHTOB: «MeTaminueckue /
MOJIOKEHHEM B TIEPHOAMYECKOH HEMeTaJTIHuecKne CBOICTBA, 3JEeKTPOOTPHLIATENBHOCTD H
crcTeMe XuMHuecknx 3nemMeHTos /I M. [cpoacTBO K 371€KTPOHY XMMHUECKHUX 3JIEMEHTOB B COOTBETCTBHE C
Menneneesa UX 3JIEKTPOHHBIM CTPOEHHEM H TONO0KEHHEM B EPUOIHYECKON
cucteMe xuMuieckux snemenToB .M. Menneneesa»
2 |Pa3pen 2. Xumuueckue CocraBaaTb ypaBHenusi u cxembl  |KonTposbnas padora

peaxknHu

XHMHYE€CKHX pealmm‘i

(<CTp08HHe BE€IIECTBA H XHMHYECKHE PEAKIHH»




Mopyas / Paznen / Tema

Pe3yabTar 00y4yenus

THnbl OLEHOYHBIX MEPONPHATHH

2.1 |[THunel XUMHYECKHX peaKLHi CocTaBnsATh peakIuu COSIMHEHNA, 1. 3amaum Ha COCTaBJIEHHE YPABHEHHH PEaKIIMIi:

pasznoskeHus, 0OMeHa, 3aMeIeH s, — COETMHEHHA, 3aMEIIEHUs, Pa3IOKeH!s, 0OMeHa U PeakLuii C

OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHbIE  |y4acTHEeM KOMILUIEKCHBIX COeIMHEeHUI (Ha npumepe

peakLuu U peakuuu I'MIPOKCOKOMILIEKCOB aJIlOMUHHS U LIHHKA),

KOMILIeKcooOpa3oBaHus (Ha IpuMepe |— OKUCIUTeIbHO-BOCCTAHOBHTEIbHBIX PeaKLHi ¢ UCIIOIb30BaHHEM

T'HIPOKCOKOMIUIEKCOB aIlOMHHUS U [M@TOJa dJIeKTPOHHOro OasiaHca;

LIMHKA) C Y4aCTHEeM HEeOpraHWYeCKHUX [— C yuacTHeM KOMILIEKCHBIX COeIMHEeHUH (Ha nmpumMepe

BEILECTB T'HIPOKCOKOMILIEKCOB LIMHKA U alTFOMUHMS).
2. 3amauM Ha pacueT KOJIMYeCTBEHHBIX XapaKTepUCTHK IPOIYKTa
peakLMH COeIMHEHHsT, MACCOBOM Wi 00BEMHON 1011 BBIXOAA
NPOAYKTa PeaKiMi COeMHEHUs OT TEOPETHYECKH BO3MOKHOTO;
00BEMHBIX OTHOLIEHHUH ra30B; KOJIHYECTBEHHBIX XapaKTEPHCTHK
MCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKLIUH; MAacChl (00beM,
KOJIMYECTBO BELIECTBA) MPOAYKTA PEAKLIMH, €CJIU OJTHO U3 BEILECTB
JIaHO B BHJIE€ PAcTBOpA C OMPEAENEHHONH MaCcCOBOH MONeH
PacTBOPEHHOTO BELIECTBA

2.2 |DnexkrponurHueckas CocraBnsaTb ypaBHeHHs1 XUMHUYeCKHX |1, 3amaHus HA COCTaBICHHE MOJIEKYJISIPHBIX U HOHHBIX PEAKLUIH ¢
auccouuanvisa 1 HOHHBII O6MEH peaKun HOHHOTO O6M€Ha C y4aCTHEM |y9aCTHEM OKCHAOB, KHCJIOT, OCHOBAHHH U COHEﬁ, HOHHBIX

HEOPTraHWYECKHUX BELIECTB peaxkumii ruapoIn3a CoNel, yCTAaHOBIEHUE U3MEHEHHS
KHCJIOTHOCTH CPEAbI.
2. JlabopaTtopHas padota «Peakuuu ruapoanzay

3 |Pa3znen 3. Crpoenne n HccaenoBars crpoenue u cBoiictea [KoHTposbHasi padora «CBolicTBa HEOPraHHYECKHX BellecTB)

CBOHCTBA HEOPraHuI€CKHX
BelecTB

HEOPraHH4Y€CKHX BEHIECTB




Mopnyas / Paznen / Tema

PesyabTaT 00yuenus

THunbl OLEHOYHBIX MEPONPUATHH

3.1

Knaccudukauus, HoMeHKIaTypa
U CTPOEHHUE HEOPTaHUYECKHUX
BELIECCTB

KnaccuduumpoBare HeOpraHu4ecKue
BEIIIECTBA B COOTBETCTBUU C UX
CTpPOEHUEM

1. Tect «HomeHnknaTypa U Ha3BAHUE HEOPTaHUYECKHUX BELIECTB
UCXOJIS U3 MX XUMHUYECKOH (POPMYJIBI MITH COCTABJICHUE
XUMHUECKOH (HPOPMYJIbl ICXO/S M3 HA3BAHUS BEIIECTBA 110
MEKAYHAPOAHON WM TPUBUAIBHOW HOMEHKIIATY PEY.

2. 3ajauu Ha pacyeT MaccOBOM HOJIH (MacChl) XUMUYECKOTO
sJieMeHTa (COeIMHEHUs) B MOJIeKyJie (CMECH).

3. IlpakTyeckue 3a0aHus 1O KIacCU(pUKALIH, HOMEHKIIATYPe U
XUMHUYECKUM (POpMyJiaM HEOPTraHUYECKHX BEIECTB PAa3JIMIHbBIX
KJIACCOB.

4. IlpakTryeckue 3alaHusl HA ONPENEICHUEe XUMUYECKON
AKTUBHOCTH BEILECTB B 3aBUCUMOCTH BHJla XMMHUYECKOH CBSI3U U
TUINA KPUCTAJUIMUECKOHN peLIeTKu

3.2

DU3zUKO-Xx UMHUYECKHE CBOHCTBA
HEOPraHWYECKUX BELIECTB

YcraHaBIMBaTh 3aBUCUMOCTD (DU3HKO-
XUMHAYECKUX CBONCTB
HEOPraHWYECKUX BELIECTB OT
CTPOEHHUs AaTOMOB M MOJIEKYJI, a TAKXKE
TUINA KPUCTAIUTUYECKOHN PEIIETKH

1. Tect «OcoOeHHOCTH XUMUYECKUX CBOMCTB OKCHUIOB, KUCIIOT,
OCHOBaHMH, aM(POTEPHBIX THIPOKCHAOB U COJEID.

2. 3ajaHusl Ha COCTaBlIeHUE YPaBHEHUM XUMUUECKHUX PEaKIUii ¢
Y4aCTHEM MPOCTBIX U CJIOXKHBIX HEOPraHUYECKUX BELIECTB!
OKCHJIOB METAJIJIOB, HEMETAIJIOB U aM(OTEPHBIX JIEMEHTOB,;
HEOPraHUYECKUX KHUCJIOT, OCHOBAaHHUHA U aM(OTEPHBIX
TUAPOKCHUIOB, HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIIUX UX
CBOWCTBA M CIIOCOOBI MOy YESHHUSI.

3. IIpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
CBONCTBA U MOJYYEHUE HEOPraHUYECKUX BELIECTB.

4. Jlaboparopnast padota «CBOWCTBA METAJIJIOB U HEMETAJIJIOBY»




Mopyas / Paznen / Tema

Pe3yabTar 00y4yenus

THnbl OLHEHOYHBIX MEPONPHATHH

3.3 |IIpousBonacTBo HeopraHuveckux |OOOCHOBBIBAThH 3HAYEHHE U [IpakTHKO-OpHUEHTHPOBAHHBIE 3aaHHUs TI0 COCTABIEHHIO
BEIIleCTB. 3HaUEHHUE MPUMEHEHHE HEOPTaHHYECKHX XHUMHYECKHX PeaKiil C yHacTHEM HEOPraHHYECKHX BEILEeCTB,
npUMeHeHue B ObITY U Ha BelleCcTB B ObITOBOI U UCTIONB3YEMbIX ISl UX UAEHTU(PHUKALMH U IPOMBILIIEHHBIX
IIPOU3BOJICTBE IIPOU3BOJCTBEHHON AESITEIbHOCTH Crioco0OB MoNy4YeHHs!

yeJioBeKa UX (PU3UKO-XUMHYECKHUMHU
CBOMCTBAMH
4 |Paspen 4. Crpoenne u Hccnenosars cTpoenne u csoiictea (KonTposabHas padora
CBOICTBA OPraHHYECKHX OpPraHu4YecKHX BelecTB «CTpoeHHe H CBOHCTBA OPraHHYECKHX BellecTB»
BelIeCTB

4.1 |Knaccudukaums, CTpoeHHE H Knaccuguimpopats opraHHueCKHE 1. 3amaHus HA COCTaBICHHE Ha3BaHHI OPTaHMYECKHX COSTHHEHU
HOMEHKJIaTypa OPTraHUYECKUX  |BEeIIeCTBAa B COOTBETCTBUHU C UX 1O TPUBHAJIBHON MIIN MEKIYHAPOIHON CHCTEeMaTH4YeCKOH
BEIIIECTB CTpOEHHEM HOMEHKJIaType

2. 3anaHus Ha COCTaBJIEHHE MOJIHBIX U COKPALEHHBIX
CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB OT/ENIbHBIX
KJIaCCOB
3. 3anauu Ha onpeznesneHue npocreiimeil Gopmysbl OpraHMUecKoll
MOJIEKYJIbL, HCXOS U3 3JIEMEHTHOTO cocTana (B %)

4.2 |CpolicTBa OpraHH4eCKHX VYcraHaBIMBaThL 3aBUCUMOCTE (U3HKO- | 1. 3amaHus Ha COCTaBJIeHHE YPaBHEHUH X MMHYECKUX PeakLHi ¢

COoeqUHEeHUH

XHUMHYECKHX CBOICTB OpraHH4Y€CKHX
BCHICCTB OT CTPOCHHA MOJICKY I

y4acTHeM OpraHHYeCKUX BEeIIeCTB Ha OCHOBAaHHH MX COCTaBa U
CTPOEHHSL.

2. 3amaHus Ha COCTABJICHHE YPaBHEHHUI XUMUYECKIX PEaKIIHii,
WO CTPUPYIOIIHX XUMUYECKHE CBOHCTBA € YYETOM MEXAHU3MOB
NPOTEKaHUs AaHHBIX PeaKkuil U NTeHeTHUECKOH CBsI3U




Mopyas / Paznen / Tema

Pe3yabTar 00y4yenus

THnbI OLEHOYHBIX MEPONPHATHH

OpPraHUYECKHUX BELIECTB Pa3HbIX KJIaCCOB
3. PacueTHble 3a1a4H MO YPaBHEHUAM PEAKLHI C y4aCTHEM
OpraHMYeCKHX BeIlecTB.

4. Jlabopatopnas padota «[lonyueHne 3TUIIEHA H H3YUEHHE €ro
CBOICTBY

4.3 |OpraHuueckue BEIeCTBa B O60CHOBBIBATh 3HAYEHHE U [IpakTHKO-OpUEHTHPOBAHHBIE 3a7laHHUs TT0 COCTABIIEHHIO
KU3HEEATEbHOCTH YEJIOBEKA. |MPHMEHEHHE OPraHHYeCKUX BELIECTB [XMMHYECKUX PEAKLMH C yHaCTHEM OPraHHYeCKUX BELIECTB,
[TpousBoncTBO M NpuMeHeHHe  |B OBITOBON M MPOM3BOACTBEHHON MCIIONB3YEMbIX AU UX UAeHTH(UKALMK B ObITY U
OpPTraHUYeCKHX BEIIECTB B NeATeNbHOCTH YeJloBeKa X (PU3HKO-  [MPOMBILIJIEHHOCTH.

HpOMblLHﬂeHHOCTPl XHMHYECKHUMH CBONCTBaAMH
S [Pa3pen 5. Kunernueckue u Hccaenosarb papHoBecHe u Konrtpoabnas padora
TepMOAHHAMHYECKHe CKOPOCTH XHMHYECKHX peakuuii «CKOpOCTE XHMHYECKOH PeaKIHH H XHMHYeCKOe PABHOBECHE»
3aKOHOMEPHOCTH NPOTeKAHHSA
XHMHYECKHX peakuHi
5.1 |Kunerudeckue 3akoHomepHoctu |Mccnenosats Biausnue konueHtpauuu |1, Jlabopatophas pabora Ha BbIOOP:

NPOTCKaHHA XHMHYCCKHX

peakumi

pearupyroIux BEUIECTB U
TeMnepaTyphl Ha CKOPOCTh
XUMHYECKHX peaKLmii

— «OnpeneneHue 3aBUCHMOCTH CKOPOCTH PeakLMH OT
KOHLIEHTPALHH PEArHpYIOIIHX BEIIECTBY,

— «OnpeneneHue 3aBUCHMOCTH CKOPOCTH PEaKLIMU OT
TEMIIEPATYPbDY.

2. [IpakTUKO-OpHEHTHPOBAHHBIE TEOPETHYECKHE 3a/ITaHUs Ha
aHanu3 (pakTOPOB, BIUSAKOLINX HA H3MEHEHHE CKOPOCTH
XUMHYECKOH peaknu




No Moayas / Pazpen / Tema Pe3yabTaT 00yyeHust THNBI OLEHOYHBIX MEPOTIPHATHIA
5.2 |TepMoamHaMHU4YeCKHE HccnenoBaTh BIUAHUE H3MEHEHHUS 1. 3amaun Ha pacueThl TETUIOBLIX 3(P(HEKTOB XHMHUECKHUX PeaKIIHii
3aKOHOMEPHOCTH MPOTEKAHUs  |KOHLIEHTPALIMU BEIeCTB, PeaKIH U OTIpEIeSICHHE THIA PeakuuH (Mo TeroBoMy 3 HEKTY: 3K30- U
XUMHUYECKHX peakiuil. cpezbl M TeMIIepaTypbl HA CMELIeHHe [IHIOTepMUYECKHe).
PaBHOBecHe XMMHYECKHX XUMHYECKOIO pPaBHOBECHS 2. IlpakTHKO-OpHEHTHPOBAHHbBIE 3a1aHUS HA IPUMEHEHHe
peakuuit npuHiuna Jle-[larenbe 1y HaX 0KAEHNUs HANPABIIEHHS CMEIeHUs
paBHOBeCHsl XMMHUYECKOIl peakui U aHaIn3 (paKTopoB,
BJIMSIOINX HAa CMEIIeHHe XUMHYECKOr0o PaBHOBECHSL.
3. JIaboparopHas padota «M3ydeHue BIHAHUS pa3IHIHBIX
(hakTOpPOB Ha CMeILIEeHHEe XUMUUECKOr0 PaBHOBECHS»
6 |Paszpen 6. lucnepcHbie Hccnenoars aucnepceHbie cuctembl |KonTpoabaas padora no teme «/[ucnepcHbie CHCTEMBbI»
CHCTEMBI
6.1 [[ucnepcHble CHCTEMBI H Paznuyath HCTHHHBIE PACTBOPHI, 1. 3ama4n Ha MPUTOTOBIIEHHE PACTBOPOB.
(hakTOpBI X YCTOHYHBOCTH KOJUIOM/IHbIE PACTBOPHI U 2. IIpakTHKO-OpHEHTHPOBAHHBIE PACUETHBIE 3a1aHUA Ha
rpyOoaucepcHble CUCTEMbI Ha IUCIIePCHbIE CUCTEMBI, HCIIONb3yeMble B ObITOBOIH 1
OCHOBE XMMHYECKOI'0 3KCIIePHMEHTa  [[IPOU3BOACTBEHHOH 1eATeIbHOCTH YeJIOoBeKa.
6.2 |HccnenoBaHue CBOMCTB HccnenoBaTh PH3HKO-XUMHYECKHE Jlaboparopnas pabota (Ha BBIOOD):
TMCTIEPCHBIX CHCTEM CBOIICTBA pa3H4HbIX BUIOB — [IpuroTtoBneHue pacTBOPOB;
IUCTIEPCHBIX CHCTEM — HccnenoBaHue TUCTIEPCHBIX CHCTEM.
7 Hccaenosarhb cBoiicTBa

Paznen 7. KauecTBeHHbIE
peakuuu o0HAPY:KeHHsI
OPraHHuYecKHX H
HEOPraHUYeCKHX BellecTB

OpPraHH4eCKHX H HEOPraHHYeCKHX
BelIeCTB C HCMOJIB30BAHHEM
KA4eCTBEHHbIX PeAKUHH




Mopyas / Paznen / Tema

Pe3yabTar 00y4yeHnus

THnbl OLEHOYHBIX MEPONPHATHH

7.1 |OOGHapy:xenue Heopranuueckux |Mccnemopath kauecTBeHHbIe peakiuu |1. JlJabopatopHas pabota (Ha BbIOOD):
KaTHOHOB M aHHOHOB HEOPraHUYECKHX BELIECTB — AHamuTHYeCKHEe peakluu KaTHoHOB [-VI rpynm;
— AHaJUTHYeCcKHe peakLMi aHHOHOB.
2. IlpakTuyeckue 3a1aHHsi HA COCTaBJIeHHE YpaBHEHUN peakiuii
oOHapyxeHus: KaTHOHOB -V rpyrin 1 aHHOHOB, B T.4. B
MOJIEKYJIIPHOI U HOHHOI opmax.
7.2 |OOHapyKeHHe OpraHHYeCKHX Hccnenosath kayecTBeHHble peakuuu | 1. JlabopaTopnas padota (Ha BeIOOp):
BEILLECTB OTAENbHBIX KJIACCOB C |OPraHHYEeCKHX COEIHHEHHH — KavecTBeHHbIE peaklMK Ha OTAENbHbIE K1aCcChl OPraHHYeCKHX
MCIOJIb30BAHMEM KaueCTBEHHBIX |OT/E/bHBIX KJIaCCOB BEIIECTB;
peakLuii — KauecTBeHHbII aHANN3 OpraHUYeCcKUX COeAMHEHUI 1o
(pYHKLHMOHAIBHBIM IPyIIIaM.
2. IlpakTHyeckue 3a1aHusl HA COCTaBJIEHHE KaUeCTBEHHBIX
peaxkuuii OOHApyKEHUsI OPraHUYECKUX COSTUHEHHUI
II | IlpodeccHOHANLHO-OPHEHTHPOBAHHOE COAEPKRAHUE (COAEPKAHHE NPHKJIAIHOTO MOAYJIsI)
8 |Pa3men 8. OuenuBaTthb mocaeacTBus 0bIToBON |3ammuTa Keiica (¢ yuerom Oyayiei npodeccHOHANBHOH
Xumus B ObITY U U NPON3BOJCTBEHHOMH 1esITeJIbHOCTH |1eATeJbHOCTH)
NPON3BOJCTBEHHOH YeJI0BeKA ¢ MO3HLHii

AEATEJIBHOCTH Y€JI0OBEKA

IKO0JIOTHYEeCKOH 0e30MaCHOCTH

Xumust B ObITY H
MPOU3BOACTBEHHOM
NeATeNbHOCTH YeJIOBeKa

OueHuBaThb NOCIEACTBHUA OBITOBOH U
MPOU3BOACTBEHHOH NEATEILHOCTH
YeJI0BeKa C MO3UIHH IKOJIOTHUECKOH
Oe30macHOCTH

Keiic (¢ yuerom Oynyuieit npodeccHOHaNIBbHOIM AeITeIbHOCTH)
Bo3mokHbBIE TEMBI KEHCOB:

1. TTorenuienune kinmMata 1 BbICBOOOIKIEHHE ra30BbIX THAPATOB CO
JHA OKeaHa.

2. bynyuue MaTepuansl Ui aBHa-, MAIIHHO- U MPUOOPOCTPOCHHUA.
3. HoBrle maTepuasbl A7 COTHEYHBIX OaTapei.




No Moayas / Pazpen / Tema Pe3yabTaT 00yyeHust THNBI OLEHOYHBIX MEPONIPHATHIA
4. JlekapcTBa Ha OCHOBE PacCTHTENbHBIX NIPENapaToB
9.1 |Pasznen 9.1. Uccnenosanue n |HuTEepnpernpoBaTh XUMHYECKHE 3amuTa yu4eOHO-HCCIe10BATEILCKOr0 NPOeKTa (¢ yueTrom
XHMHYECKHI AaHAJH3 00beKTOB [MPoLecchl U siBJIeHHsI B OHoc(pepe  |Oyayuieii npodecCHOHAIBHON AeSITEILHOCTH)
ounochepn
9.1.1 |OcHoBeI TabopaTOpHOH BBINOMHATD NOJHBIN LMK 1. JJabopatophast padoTta «OcHOBBI 1Ta00PAaTOPHOI MPAKTHKIY.
MPAaKTHKH B MPO(PECCHOHATBHBIX |9KCTIEPHMEHTATBHOIO HCCIEA0BaHMs C (2. THUMOBBIE pacdeThl O TEMATHKE SKCIIEPHMEHTA.
naboparopusx cobmonennem mpasun 6e3onacHoro (3. 3amadu Ha BHIYMCICHHUE CPEHETO 3HAUEHUS
06paL[_[eHI/lﬂ C BeeCTBaMH H SKCI_[epI/IMeHTaﬂbelX JaHHBIX, HOFpeLUHOCTM.
nabopaTopHbIM 000pyI0BaHHEM 4. IIpencrasneHue pe3yabTaToOB dKCIIEPUMEHTA B PA3/IUUHOI
¢dopme (Tabnuua, rpaduk, oT4yeT, 1OKIAL, PE3SHTALMS).
9.1.2 | Xumuueckuii ananu3 npod Boasl |MccnenoBars XMMHUECKUIH COCTAB 1. Tect «CBOHCTBA H COCTAB BOBLY.

npod BObI

2. 3apanue « XMMHUYECKHH COCTaB BOJbI, THI BObI H CIIOCOOBI ee
NPUMEHEHUs» (C UCMOAB30BAHUEM HOPMATUBHBIX TOKYMEHTOB).
3. [IpakTHKO-OPHMEHTUPOBAHHBIE TEOPETUHECKHE 3aAaHUA HA
COCTaB BO/bI M CMIOCOOBI BbIPAKEHHSI KOHLIEHTPALIME U MepecyeT
KOHUEHTpaLuii (¢ MCNOJIb30BAHUEM HOPMATHBHBIX JIOKYMEHTOB).
4. JTaboparopnas pabora Ha BeIOOp:

— OuucTKa BOABI OT 3arps3HEHHIH,

— Onpenenenue pH BoAbI 1 €€ KUCIOTHOCTH,

— Onpenenenue K€CTKOCTH BOIbI U CIIOCOOBI € yCTpaHeHHUs
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Mopnyas / Paznen / Tema

PesyabTaT 00yuenus

THunbl OLEHOYHBIX MEPONPUATHH

9.13

XUMUYECKUH KOHTPOJIb
KaueCTBa MPOAYKTOB MUTAHUSA

HccnenoBats xUMHUYECKHI COCTaB
MPOAYKTOB MUTAHUS

1. Tect «Opranndeckue 1 HeOpraHUUECKHE BELIECTBA, BXOALINE
B COCTaB MPOAYKTOB MUTAHUS.

2. IIpakTUKO-OpUEHTUPOBAHHBIE 3aaHUs 110 KyJIMHAPHON
TEeMaTHUKe.

3. JlaboparopHas padoTta (Ha BBIOOp):

— OOHapy’keHHe HUTPATOB B IPOAYKTAX MUTAHUS,

— HccnenoBanue NpoayKTOB MUTaHUs HAa HAJUUNE YIJIEBOAOB
(Myka, TBOPOT, MOJIOKO, HOTYpPT) Ha HAaJIMYHE YIIIeBOJOB (Kpaxmal,
TII0K034, caxapo3a)

XuMu4ecKkuii anamu3 mpod
TIOYBbI

HccnenoBaTh XUMHUYECKUIN COCTAB
po0 MOYBEI

1. Tect no Teme «XUMHYECKUN COCTAB HEOPraHUYECKUX U
OPTaHUYECKUX yIOOPEHHID.

2. 3anmanue «B3anMOCBsI3b COCTaBa MOYBbI, TUII MIOYBBI U €€
Ha3HAYCHUSD.

3. JlaboparopHas padoTta (Ha BBIOOp):

— ObHapyskeHre HEOPTaHUYECKUX MPUMeECei B podax MOYBHI,
— Onpenenenne pH BogHOM

BBITSDKKH TIOYBBI, €€ KUCIIOTHOCTH U IIEJTOYHOCTH

Hccnenosaune 0ObEKTOB
ouochepsl

HccnenosaTb XUMHUYECKUN COCTAB
00BEKTOB OHOChEphI Ha TpUMEpe
MPONYKTOB MUTAHUS, BOABI M ITOUBBI

Y4eOHOo-uCcCenoBaTENbCKUI MPOESKT B 001aCTH UCCIICTOBAHHUS
00BeKTOB OHOChEpHL.

Bo3MokHBIE TEMBI MMPOCKTOB!

1. UccnenoBaHue cocTaBa MUHEPAIbHONM BOJBI U PEKOMEHIALIUH
IO €€ UCTIOJb30BaHUIO.

2. Uccnenosanue pa3pyluaroIIero 1eCcTBUsl IPUPOAHON BOJBI HA
CTPOUTECIIbHBIC MaTCPUAJIbL.
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Mopyas / Paznen / Tema

Pe3yabTar 00y4yenus

THunbl OLEHOYHBIX MEPONPHATHH

3. CocTaBieHHe MpOeKTa IBETHHUKA/Oropoaa/cana B 3aBUCHMOCTH
OT COCTaBa MPOAHATH3UPOBAHHBIX MTOYB.

4. Cocrasnenue cOanaHCHPOBAHHOIO MEHIO Ha JIeHb (HelelNo) B
3aBHCHUMOCTH OT COZEPIKaHUsI XHMHYECKHUX MaKpO U
MHUKPO3JIEMEHTOB B MPOAYKTAX MUTAHHUS.

5. MccnenosaHue kauecTBa MUTHEBOM BOIBL.

6. UccnenoBanue pod BOOOMPOBOIHON BOBI HA MPEAMET
YCTpPaHEHHUS SKECTKOCTH.

7. YcTpaHeHHE JKECTKOCTH BOAIBI B CETbCKOX O3sIHCTBEHHOM
JeSITeIbHOCTH

9.2

Paznen 9.2. UccnenoBanue H
XHMHYECKHI AHAJH3 00bEKTOB
TexHochepsbl

HuTepnpernpoBaTe XHMH4YECKHE
NpouecChl U SIBJIEHHA B TexHOchepe

YuedHo-ucc/1e10BaATeILCKHI MPOEKT (¢ yueTom Oyayuei
npo¢ecCHOHATBHOH AeATeJIbHOCTH)

921

OcHoBbI 1a00paTOpHOIi
IPAKTHUKH B PO(ECCHOHAIBHBIX
nabopaTopusx

BhbInoJHATH MOJNHBIN LUK
9KCIIEPUMEHTAIBbHOIO UCCIIeI0BaHUS C
cobmoneHremM rpasui Oe30mnacHoro
oOpalneHus ¢ BeUeCTBAMH U
nabopaTtopHbIM 00OPYIOBaHHEM

1. JIabopatopHast padora «OcHOBBI 1a00OPaTOPHOIT MPAKTHKI.
2. TunoBele pacyeThl MO TEMATUKE IKCIIEPUMEHTA.

3. 3agauu Ha BBIYHCIICHHE CPEIHErO 3HAYEHHUs
JKCIIEPUMEHTATbHBIX TaHHBIX, MOTPEIIHOCTH.

4. IIpeacraBneHue pe3yNbTaTOB DKCIIEPUMEHTA B Pa3IMIHOM
dbopme (Tabnuua, rpaduk, OTYET, TOKIA], MPE3CHTALIHS ).
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Mopnyas / Paznen / Tema

PesyabTaT 00yuenus

THunbl OLEHOYHBIX MEPONPUATHH

922

XuUMUYecKuil aHau3 mpod
TEXHUYECKOU BObI

HccnenoBaTh XUMHUYECKUIN COCTAB
po0 TEXHUYECKOH BOMBI

1. 3anauu Ha onpeeNeHrne METAIJIOB, HEOPTraHUUECKUX aHUOHOB U
OpPraHUYEeCKHX BEIIECTB B TEXHUYECKON BOAE PA3HOIO HA3HAYEHUS.
2. IIpakTUKO-OpUEHTHPOBAHHBIE TEOPETUUECKUE 3aJaHUs HA
COCTaB BOABI U CIOCOOBI BRIPAKEHUST KOHIIEHTPALIUN U MepecueT
KOHIEHTPAUH (C UCMOJIb30BAHUEM HOPMATHUBHBIX IOKYMEHTOB).
3. 3agaHue « XMMUYECKHI COCTaB TEXHUYECKOH BOIbBL, THI BOIbBI U
crocoObl ee MPUMEHEHUs» (C HCIOTB30BAHINEM HOPMATHBHBIX
TOKYMEHTOB).

4. Jlaboparopnast pabota (Ha BbIOOD):

— OnpenenexHye XJIOPUAOB METOIOM TUTPOBAHUS B TEXHUUECKOMN
BOJE,

— OnpeneneHue KeCTKOCTH TEXHUYECKONH BOIbI METOAOM
TUTPOBAHUS

923

XUMUYECKUH KOHTPOJIb
KauecTBa BO3AyXa

Hccnenosats conepkaHue
YIJIEKUCIIOTO ra3a B BO3AyXe

1. Tect o Teme « XUMHYECKHI COCTaB aTMOC(EPHOTO BO3AyXa U
BO3yXa paboyeil 30HbIY.

2. IIpakTUKO-OpUEHTUPOBAHHBIE 3a0aHUS] HA XUMUYECKUI aHAIU3
COCTaBa BO3JyXa.

3. JlaboparopHas padota «OnpeneneHue coaepkaHus
YTJIEKUCIIOTO ra3a B BO3AyXe

MOMELLEHUS KCIPECC-METOOM»
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Mopnyas / Paznen / Tema

PesyabTaT 00yuenus

THunbl OLEHOYHBIX MEPONPUATHH

924

XuMu4ecKkuii anamu3 mpod
MaTe€pUAJIOB CTPOUTEIBHO-
pPeCTaBpallMOHHON AEATEIbHOCTH
U qU3aiiHa

Hccnenosath mpoObl MaTepHaioB
CTPOMTENBHO-PECTABPALIMOHHOMN
NEeATENbHOCTH U Au3aiiHa

1. ITpakTUKO-OPHEHTHUPOBAHHBIE 33aHUS IO XUMUYECKOMY
aHau3y Mpod MaTepuasioB CTPOUTEIBbHO-PECTaBPALIMOHHON
NEeATEJILHOCTH U JU3aMiHa.

2. JJaboparopnast pabota (Ha BbIOOD):

— UsroroBnenue kpacok (mogdop MATMEHTOB U CBA3BIBAIOLINX
BEIIECTB);

— HccnenoBanne CBONCTB BSDKYIIMX BEIIECTB HA MPUMEPE TUTICA

925

Hccnenosaune 0ObEKTOB
TeXHOC]EephI

HccmenoBarh XUMHUYECKHH COCTaB
00BbeKTOB TexHOC(]EpHI HAa MpUMeEpe
TEXHUYECKOW BOJIbI U MAaTEPHUAJIOB
CTPOMTENBHO-PECTABPALIMOHHOMN
IeITeTLHOCTH U U3aifHa

Y4eOHOo-uCcCenoBaTENbCKUI MPOESKT B 001aCTH UCCIICTOBAHHUS
O00BEKTOB TEXHOC(HEPHI.

Bo3MoKHBIE TEMBI TPOEKTOB:

1. KoHTpoJb Ka4ecTBa TEXHHUYECKOH BOJBI PA3HBIX BHUIOB B
cootsercTBuu ¢ Mmetogukamu o 'OCT.

2. Co3paHue AeKOpaTUBHOM LITYKaTypKH.

3. IIurMeHTBI B U3EIUAX U3 CTEKIIA.

4. UccnenoBanue pa3pyliarolero 1eHCTBHs BOAbI Ha
CTPOUTENIbHBIE MaTEPHAJIBI.

5. Ouenka cocTosiHUS BO3MyXa padoueii 30HbI CIIeUaINCTa
(TexHOJIOTa, CTPOUTENIS U T.11., C y4eTOM 00JlacTh
po)eCCHOHANIBHOM AESITEIbHOCTH) B COOTBETCTBHH C
HOPMATHUBHBIMH TOKYMEHTAMU
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2. OneHo4HbIe CPeACTBA 0 AUCHUIIHHE « XHMHS

2.1. OunmeHO4YHBIC CpeaACTBA TEKYWIEr0 KOHTPOJIS MO JHCHUILIHHE
«XuMHU»

Texkymmii KOHTPOJIb  PE3YJAbTATOB OOYYEHHS MOXHO OCYIIECTBIISATH
Pa3IMYHBIMA METOAAMH M C TOMOINBIO PA3IMYHBIX OLEHOYHBIX CpeiacTB. [lo
JUCLMIIMHE «XUMUS» B KAYECTBE CPEJACTB TEKYIIErO KOHTPOJIS MPUMEHSIOTCS
BOMPOCHI ISl OPraHU3ALKN YCTHOTO U TUCBMEHHOTO OMPOCa, CUCTEMBI 33JaHUI B
TECTOBOM (popme, 3a1aun ¥ YIPaKHECHUS, TPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHUS
(TEOPETHYECKUE, PACUETHBIC, CUTYAIMOHHBIE), JTA0OpaTOPHbIE PabOTHl U APYyTrHE
OLICHOYHbIE MeponpusaTus. Hibke npuBeneM NpuMepbl HEKOTOPBIX M3 HUX.

2.1.1. Cuctemsbl 3a1aHuii B TeCTOBOI opme

Cucrema 3amaHuii B TECTOBOH (OpME — BTO COAECP)KATENBHAS CUCTEMA,
OXBATHIBAKOIIAS B3aMMOCBSI3aHHBIC 3JIEMEHTHI 3HaHWH. B OT/IMuMe OT TECTOB, B
CUCTEMAX 33JaHUI BEPOATHOCTH MPABHJIBHOIO OTBETA HA MOCICAYIOLIEE 3aJaHHE
MO>KET 3aBHCETh OT BEPOSITHOCTH MPABUIIBHOTO OTBETA HA MPEABIAYIINE 3a1aHUSI.

Jlts Toro 4roObl HA OJHOM COJEPKATEIbHOM MATEpHANIE MOXHO OBLIO
COCTaBUTh HECKOJBKO BAapHAHTOB TECTA, KOHCTPYMPYHOT Oa3y 3anaHuii B
TeCcTOBOM (hopMe. ECii €CTh KOMITBIOTEPHBIE MPOTPAMMBI TE€HEPALIMKA TECTOB, TO B
nporpaMMy CO3JaHMs TECTA BBOAUTCS 0as3a, BKIIOUAKOIas B ce0sl MapajieyibHbIE
N0 COACPKAHWIO W TPYJHOCTH BapHAHTHl OJHOTO M TOTO K€ 3aJaHus. ITO
O3HAYacT, 4YTO MPOBEPKA 3HAHWS NPU3HAKOB, CBOWMCTB, COCTaBa, (QyHKUIMNA
OJIHOTUITHBIX OOBEKTOB MOXKET OBbITh OpPraHuW30BaHa Ha 0a3e€ OJHOTO W TOrO K€
3a/laHusl, MEHSIOIIETO B CBOEM TEKCTE TOJBKO HA3BaHME 3THX OOBEKTOB. OTH
3a/1aHusl HA3bIBAOT (PACETHBIMU, T.€. UMEIOIIMMHA NEPEMECHHBIE 3JIEMEHTBHI.

[IpuBenemM mpuMep CUCTEMBI 3aJaHHil B TECTOBOW (hOpME, BKIHOYAOLICH
(aceTHble 3a0aHusl ((PACETHI B 33JaHUM 3aKITHOUYCHBI B (PUTYPHBIE CKOOKH ).

Haszsanue TeMbl Tema 1.1 «CTpoeHHE aTOMOB XUMUYECKUX
3IEMEHTOB U MPUPOJA XUMUYECKOHN CBA3U»

Pesynbrar 00yueHus | CocTaBisTh XUMUYECKUE (POPMYJIBI COCAMHEHUI
B COOTBETCTBUM CO CTEHEHBK)  OKHUCIICHUS
XUMHUYECKHX 3JIEMEHTOB, UCXOM U3 BAJICHTHOCTH
Y 3JIEKTPOOTPHULIATENBHOCTH

OO011IMe KOMIIETEHIINN OK 01

Broi0epuTe 0MH NPABUIIbHBIH OTBET:

1. Atombl C 1 S1 UMEIOT OAMHAKOBOE YUCIIO;
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A) HEUTPOHOB B sApE

B) sHepreTnueckux ypoBHE

B) 3/1eKTpPOHOB Ha BHEHIHEM SHEPTETHUYECKOM YPOBHE

') anekTpoHOB

2. B paay xumuueckux 3nemMeHToB Li—-Be-B—C metamnmueckue cBoiicTBa:

A) yCuHMBaroTCs

b) ocnmaGeBator

B) He menstoTCs

') MI3BMEHSIOTCS IEPUOINYECKT

3. K s-a5ieMeHTaM OTHOCUTCS:

A)K

b)S

B) Fe

I Br

4. Tlyrem coenuHEHUs: aTOMOB 1O HOMepoM 11 1 17 oOpa3yeTcst BENIECTBO
C XUMHYECKON CBSA3BIO!

A) MOHHOH

b) koBaneHTHOH NonspHOI

B) koBaneHTHOH HENMOASPHOH

') MmeTanmmyeckoi

5. {KOJIM4YECTBO DSJEKTPOHOB B aTOME, KOJMYECTBO JHEPreTUUYECKUX
YPOBHEH; KOJMYECTBO 3JEKTPOHOB HA MOCIECAHEM 3HEPreTUYECKOM YPOBHE,
KOJIMYECTBO MPOTOHOB B AJIPE aTOMa} COOTBETCTBYET

A) HOMEPY TIEpHOA

B) Homepy rpynnsl

B) nopsiakoBomy HOMEPY

6.{xmopuy Oapus, aiMasy, aMMHaKy, CCPHOI KUCIIOTE }COOTBETCTBYET

A) MOHHAss XMMHYECKask CBSI3b

b) koBaneHTHAs MOJIIpHAs XUMHAYECKAS CBS3b

B) koBaneHTHAs HEMOIAPHAS XUMUYECKAS CBS3b

7. {cBsA3b, 0Opa3oBaHHAas 3a CUET 0OOpa30BaHMUsI OOIIUX AIICKTPOHHBIX Map;
CBsI3b, 00Opa30oBaHHas 3a cUET 0000UICCTBICHHS BAJICHTHBIX 3JIEKTPOHOB; CBSI3b,
00pa3oBaHHAs 3a CUET 3JEKTPOCTATUUYECCKUX CUIT TPUTSKEHUS } HA3BIBAETCS

A) MOHHOH

b) metannuyeckoi

B) koBanenTHo#

8. {B mopsAIKe BO3pacTaHHs METAJNIMYECKUX CBOMCTB; B OPAAKE YOBIBAHHS
pazuyca aTOMOB; B MOPSIKE BO3PACTAHKS KUCIOTHBIX CBOMCTB JIETYUMX

BOJAOPOJHBIX COCMHECHUM } SIEMEHTBI PACTIONIOKEHBI B PSTY
16



A)K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cy>xaeHuii BepHO uist 37eMeHTOB { VA rpynmnsl , [VA rpynmsl,
IA rpynnbi}

A) obmas popmyna jgeTydyero BOAOpoAHOro coearHeHus RH4

B) He 00pa3yroT neTyunX BOAOPOIHBIX COCAMHEHUN

B) 10 3aBepiieHus SHEPreTHYECKOro YPOBHS HE XBATAET TPEX AJIEKTPOHOB

10. Cpenu BeniecTB, yKazaHHbIX B pay {NH3, Oy, HCI, SO»; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCI2, CH4, NH3 } KOJIMYE€CTBO COEIMHCHUI ¢ KOBAJICHTHOMN
ITOJIAPHON CBA3BIO PABHO

A) Tpem

b) nBym

B) uetbipem

11. XviMuueckas CBS3b B MOJIEKYJIAX {030HA U XJIOPUAA KAIbLUST, CEPHOM
KHCJIOTHI M XJIOPHIA aMMOHUST;, CEPHON KUCIIOTHI U 030HAa} COOTBETCTBEHHO

A) KOBaJICHTHAs TIOJIIPHAS] K MOHHAS

b) koBaneHTHAs MOJIIpHAs U KOBAJICHTHAS HEMOJISIPHAS

B) koBaneHTHas HENMOIpHAs U HOHHAs

Kak BHIHO M3 MPUBEACHHOIO MPUMEPA, KWKI0E (PACETHOE 3a1aHUE MOXKET
OBITh TPEOOPAa30BAHO B HECKOJBKO PA3IMYHBIX BAPUAHTOB OJHOTO 3aJaHHs
TECTOBOM cuctembl. [Ipy oOpraHMsanuu aBTOMATU3UMPOBAHHOIO  TEKYILETO
KOHTPOJISI  MOSIBJIIETCS.  BO3MOXKHOCTh  T€HEpalu  OOJIBIIOTO  KOJIMYECTBA
BAPMAHTOB TECTa, NpPUA HSTOM 3aJaHus, TMOJY4YCHHbIE U3 (Qacera, OyayT
MAPAJUIENBHEI 10 COAEPIKAHUIO U TPYAHOCTH.

2.1.2. IlpakTH4ecKne 3a1aHUs U 321241

[IpakTueckue 3aJaHus M 3a0a4d, 4YacTO MCIOJIB3YEMBIE B KA4eCTBE
JUAAKTUYECKAX CPENCTB B E€CTECTBEHHOHAYYHBIX AUCLMUIUIMHAX, TAK)KE MOTYT
ObITh (paceTHBIMH. BO3MOKHO NPUMEHEHHE 33a4 C BapuaHTaMM OTBETa IS
yA00CTBa OpraHu3aly aBTOMATU3UPOBAHHOTO KOHTPOJIS.

[TpakTHuecKue 3aJaHus ¥ 3a0a491 NPEACTABIICHBI B Pa3/Ieiiax:

1. OcHOBBI CTpOEHHS BeWIECTBA — 33a4M HA COCTABIICHUE XMUMHYECKUX
(opMyJT ABYXaTOMHBIX COCTMHEHUH (OKCUIOB, CYyIb()HUI0B, THAPUIOB U T.I1.).

2. XuMHu4YeCKHe peaKkuuu

2.1. 3amaum Ha COCTABJICHUE YPABHCHHI PEAKIIMI. COCIMHCHUS, 3aMEIICHUSI,
pa3noxeHus, OOMEHAa M pPEakUuii ¢ y4aCTHEM KOMIUICKCHBIX COCAMHCHUN (HA
OpUMEpPE TUAPOKCOKOMIUICEKCOB — QIKOMMHMS W LUHKA), OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMA C WUCIOJB30BAHUEM METOJAA JAJIEKTPOHHOIO
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OamaHca, € ydYaCTHEM  KOMIUIEKCHBIX  COCOMHECHHMA  (HA  MpUMEpe
I'MAPOKCOKOMITIEKCOB IIMHKA W aJTFOMUHUS ).

2.2. 3apa4M Ha PacyeT KOJUYECTBEHHBIX XAPAKTEPUCTUK MPOAYKTA PEAKLIMH
COCIMHEHMS, MACCOBOM WM OOBEMHOM [OMM BBIXOJA NPOAYKTAa pPEaKLUU
COCIMHEHHSI OT TEOPETHYECKH BO3MOYKHOTO, OOBEMHBIX OTHOIIEHWI Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTHK MCXOAHBIX BEMICCTB M IMPOAYKTOB PEAKIINM,
Macchl (00OBbEM, KOJMYECTBO BEIIECTBA) MPOJAYKTAa PEAKIUU, €CIH OJHO U3
BEIIECTB JAaHO B BHAE pacTBOpa C OIPEACICHHON MAacCOBOW JOJIEH
PacTBOPEHHOIO BELIECTRA.

2.3. 3apgaHus HA COCTABICHUE MOJEKYJSIPHBIX M MOHHBIX PEaKUuid C
Y4aCTHEM OKCHIOB, KHCJIOT, OCHOBAHUI W COJICH, MOHHBIX PEaKIUi TMAPOIIM3a
COJIEH, YCTAHOBJIEHUE U3MEHECHHS KUCIIOTHOCTH CPEBI.

3. CTpoeHue U CBOHCTBA HEOPraHUYECKHX BelleCTB

3.1 3amaum Ha pacyer MacCOBOWM JOJMM (MAcChl) XMUMHYECKOTO 3JIEMEHTA
(COEIMHEHHUS ) B MOJIEKYJIE (CMECH ).

3.2. [Ilpaktuyeckue 3amaHusi MO KiIacCH(PHUKALMK, HOMEHKIAType W
XUMUYECKUM (POpMYyIaM HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJTACCOB.

3.3. llpakTtnueckue 3aJaHus Ha ONPENCIICHUE XUMWUYECKOH AaKTHMBHOCTH
BCIIECTB B 3aBUCHUMOCTM BHJA XMMHYECKOW CBS3M M THIA KPUCTALUTMYECCKON
PELICTKH.

3.4. 3a1aHus HA COCTABJICHUE YPABHEHUN XUMUYECKUX PEAKUMIA C YHACTHEM
IOPOCTHIX U CIIO’KHBIX HEOPraHMYECKUX BEIIECTB. OKCH0B METAJUIOB, HEMETAILIOB
1 aM(POTEPHBIX 3JIEMEHTOB, HEOPTAHUYECKUX KUCIIOT, OCHOBAHWH U aM(OTEPHBIX
TMJPOKCHJIOB, HEOPraHWYeCKUX COJIEH, XapaKTepU3yHOIIMX WX CBOICTBA W
CHOCOOBI MOy YCHHSI.

4. CtpoeHne u CBOiiCTBA OPraHMYE€CKHX BEIECTB

4.1. 3apaHuss HA COCTABJICHUE HA3BAHWUN OPraHMYECKUX COCIMHEHUN TI0
TPABHAJIBHON WJIN MEKAYHAPOIHONW CUCTEMATHIECKON HOMEHKIIATYPE;

4.2. 3apaHus HA COCTABJICHUE TMONHBIX M COKPALICHHBIX CTPYKTYPHBIX
(OopMyJT OPraHMYECKUX BEIIECTB OTIAECIBHBIX KJIACCOB.

43. 3amaum Ha omnpeacncHue MnpocTeimed (opMyJibl OpPraHUYECKON
MOJIEKYJIbI, HCXO/s1 U3 BJIEMEHTHOTO cocTana (B %).

4.5. 3amanus HA COCTABIICHUE YPABHEHUH XUMUUYECKAX PEAKIUI C y4aCTHEM
OPraHUYECKUX BEILIECCTB HA OCHOBAHUM UX COCTABA M CTPOCHHUSI.

4.6. 3amaHus HaA COCTABJICHME YPAaBHCHHMA XMMHMUYECKMX PEaKLUi,
WJUTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA C YYETOM MEXAHMU3MOB MPOTEKAHUS
JAHHBIX PEAKLIUA W TEHETMYECKOHW CBSI3W OPraHMYeCKMX BELICCTB PA3HBIX
KJIACCOB.

4.7. PacueTHbI€ 3a/1a4¥ 10 YPABHEHUSAM PEAKLIHAN C yYaCTUEM OPraHMYECKUX
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BEILIECTB.

S. Kuneru4eckue U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA
XHMHYECKHX peaknui

5.1 IlpakTueckue 3a7aHusl HA OLEHKY M3MEHEHMS CKOPOCTH XMMUYECKON
PEaKLMMA W HANPABJICHUS CMEILEHUS PABHOBECUS C MCIOJIB30BAHMEM IPUHLMIIA
Jle-Illarense.

5.2 3agauM Ha pacyeThl TEIOBBIX 3(P(PEKTOB XMMHYECKHX PEaKUuil H
OMpEACNEHUE TUMA peakuuu (Mo  TemiaoBoMy  3(Q(eKTy. 3K30- W
SHAOTEPMHUYECKHE).

6. /IlucniepcHbIe CHCTEMBbI

6.1. 3agaun HA NPUTOTOBJIEHUE PACTBOPOB.

7. KadecTBeHHbIe peakuuu OOHAPY:KeHHS]  OPraHU4YecKHX H
HEOPraHN4eCKHX BEIEeCTB

7.1. llpakTMyeckue 3aJaHuss HA COCTaBIICHUE YPaBHEHUH pEaKkuUMid
oOHapykeHHsl KaTMOHOB [-VI rpynm ¥ aHWOHOB, B T.4. B MOJICKYJSIPHOH W
WOHHOH (hopmax.

7.2. llpakTHuecKMe 3aJaHKMs HA COCTABJICHHE KAYECTBEHHBIX pEaKUuid
OOHaApPYKCHUSI OPraHUYeCKNX COCTUHEHMIA.

9.1. UccnenoBanne u XuMU4eCKHii aHA M3 00bEKTOB OHOC(epbI

1. TunoBbIE PACUYETHI IO TEMATHUKE SKCIIEPUMEHTA.

2. 3amayd HA BBIYMCIECHUE CPEOHETO 3HAYECHUS OKCIEPUMEHTAIBHBIX
JAHHBIX, TOTPEIIHOCTH.

3. 3apanne «XUMHMYECKMI COCTaB BOJBI, THO BOJAbI U CHOCOOBI €€
NPUMEHEHHUS» (C UCMOJIb30BAHUEM HOPMATHBHBIX TOKYMEHTOB).

4. 3ananue «B3anMOCBsI3b COCTaBA NIOYBBI, TUI TIOYBBI U €€ HA3HAYCHUS .

9.2. UccnenoBanue 1 XMuMH4YECKHil aHAIN3 00bEKTOB TeXHOC(pephI

1. TunoBbIE PACUYETHI IO TEMATHUKE SKCIIEPUMEHTA.

2. 3amayd HA BBIYMCIECHUE CPEOHETO 3HAYECHUS OKCIEPUMEHTAIBHBIX
JAHHBIX, TOTPEIIHOCTH.

3. 3amauM Ha ONPEACIICHHE METAUIOB, HEOPraHWYECKUX AaHHWOHOB U
OPraHUYECKMX BEUIECTB B TEXHUYECKOW BOJE PA3HOTO HA3HAYECHUSI.

4. 3aganne « XMMUYECKUI COCTAB TEXHUYECKON BOJBI, TUM BOJBI U CIOCOOBI
€€ MPUMEHEHMS (C UCTIOJIB30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpumepsl 32724 10 pa3HbIM TEMAaM JHCHHINIHHbI

I. C BapuanTamMu 0TBETOB

1. B peakuuto, TEPMOXUMHUYECKOE ypaBHEHHE KOTOpoit S + O, = SO, + 297
k/[x, BcTynuima cepa maccoit 1 r. KoqmMuecTBO TEIJIOTHI, BBIACIUBIIEECS TPU
3TOM, PaBHO:

A) 9,28 k]Jlx
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b) 74,25 k]I

B) 29,7 x/Ix

2. YKaXHUTE COJIb, BOJHBIN PACTBOP KOTOPOH UMEET MICTIOYHYIO CPEIy

A) cynbdar kanus

b) xyopun anroMuHHS

B) kapGonar kanus

3. Onpenennute Ha3BaHWE BEUICCTBA, TJIABHAS LIEMb KOTOPOrO COCTOMT W3
YETBIPEX aTOMOB YIJIEPOJA, COAEPKUT KAPOOKCHIIbHYIO TPYIINY U OAHY JBOMHYIO
CBsI3b, & TAKKE PAAMKAIBI METHIT U 3THIL.

A) 3-meTun-3-3tunlyTeH-3-0Bast KUCI0Ta

b) 3-metun-2-31unOyTeH-3-0Bas KUCI0TA

B) 2-metun-3-3tunOyTeH-3-0Bas KUCIOTa

daceTHbIe 321241

4. CocTaBbTe XUMUYECKUE (POPMYJIBI TBYXATOMHBIX COCTUHEHWMA: { CUIMIIML
Kanblus, ruapuna Oapus, cyiabduna skenesa (II), okcua asora (1), okcua
anmromMunus, xaopun xenesa (11), antpun 6apus, okeua pryTH (1), OKCHI CypbMBI
(V); okcua meam (1), xsmopun prytu (I1), HUTpUA KaNUsl, CUTAU MAarHUsl, TUPUT
anmromunns, cyibdun ceunua (II), Opomun nmuka, okeua yriaepoaa (II), okcun
xyiopa (V), aurpua Hatpus, noaun meam (1), okenn xpoma (II), okena azora (V),
ruapua Harpus, xiopua xpoma (III), okemn kamusi, okcuna Mbimbska (I11),
CyJIb(pH1 LIMHKA } .

5. Ilpu B3ammopeiicteun {40; 20; 35} T cmecu {cepeOpa ¥ UMHKA, [IUHKA U
MEJIM; MEJTU U 5Keie3a} ¢ COJISIHOM KMCIIOTOM BhIAETMIOCH {6,72; 2,24, 5,6} 1 ra3a
(H.y.). Onpenenure MacCOBYIO IO (B %) {IIMHKA, MEJIH; JKEJIe3a} B CMECH.

6.YpaBHSNTE OKACIUTENBEHO-BOCCTAHOBUTENBHYIO PEAKLIAIO

{MnO, + H,SO4 = MnSO;, + O, + H,0;

Zn + K,Cr,O; + H,SO, = ZnSO, + Cry(SOy); + K,SO4 + Hy O,

KCIO; + S = KCl + SO,} MeTooM 3J€KTpOHHOTO OajiaHca, ONnpeaciuTe
OKHCIIUTENb U BOCCTAHOBUTE.

7. Onpenenurte MOJIEKYJSIPHYIO (OpMyIy YINIEBOAOPOJA, COJAESPKALIETO
{80%; 85,7%; 75%} yranepoga. OTHOCUTENBHAS TUIOTHOCTh MAPOB BEIIECTBA O
{Bomopoay; BO3Ayxy; kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hg

b) C,Hg

B) CH,

BonpocurenabHbie GpOpMyJTHPOBKH:

8. Kakas mMacca yKCYCHOM KUCIIOTBI IOTPeOyETCs sl CHHTE3a STUIIaLeTara
maccoii 140,8 r. Beixox >¢upa npumure paBHbIM 80% OT TEOpETHYECKH

BO3MOKHOTIO.
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9. KakuM peakTMBOM MOKHO OTJIMYUTH TJIMLUEPUH OT IIKOKO3bI? COCTaBbTE
YPaBHEHUE KAYECTBEHHON peakuuu JUisi OOHAPYKEHUS MHOTOATOMHBIX CITMPTOB
Ha TIPAMEPE TIIMLIEPUHA.,

10. C noMOLUBI KAaKOTO PEAKTHBA MOXKHO Pacno3HaTh rajoreHua-uoHsl (Cl-
, Br-, I-)? CocraBbTe ypaBHEHMS KAYECTBEHHBLIX PEAKIMii B MOJIEKYJISIPHOWH M
MOHHOI (popmax. YKaKUTE MPU3HAKHA PEAKLIUIA.

3amauu, Kak W JIPyru€ JAWJAKTHYECCKUE 3aJaHusi, MOTYT BbINOJHATH
o0yyarllyro M KOHTpPOJUpylouyro (QyHKUMH. PemieHue 3agady  MOKeET
OCYILECTBIATHCS HA PA3/IMYHbBIX THIAX W dTarax 3aHsTHIA.

2.1.3. IlIpakTHKO-OPHEHTHPOBAHHBIE 32 1aHUSA

[IpaKTUKO-OPUEHTUPOBAHHBLIE  3a/laHUs  (KaK TEOPETUYECKME, TaK M
PACUETHBIE), HAMPABIECHBI HA Pa3BUTHUE PE3YJbTATOB OOYYEHHS OCHOBHOIO
moaynst (pasmensl. «OCHOBBI CTPOEHHMs BewiecTBa», «CTPOEHHME M CBOHCTBA
HEOPraHWYECKUX  /  OopraHuMYeckux  BewecTBy,  «KuHeTnueckue  u
TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH TIPOTEKAHUs XHMHYECKHMX peaKIuiiy,
«JlucrepcHbIe CHCTEMBI») M BBISBJICHHE XHUMHUECKOM CYIIHOCTH OOBEKTOB
MPUPO/IBI, TIPOM3BOACTBA M OBITA, ¢ KOTOPHIMH 4YEJIOBEK B3aWMOJCHCTBYET B
OPOLIECCE MPAKTUYECKON AEATENBHOCTH (MIPUKIAAHON MOYJIb).

[IpakTHKO-OPHEHTHPOBAHHLIE  3aJaHMs  MOKHO  OMNMPEACTHTh  Kak
negaroru4ecku nepepadoTaHHbli (hparMeHT Mpo(ecCHOHATBHON ACATEIBHOCTH
cnenpammcta. OHM  pas3padarblBalOTCs  AJIE OPOBEPKM 3HAHWH M YMEHHH
o0ydarolmuxcs JAeHCTBOBATh B MPAKTHYECKUX, HETUMHYHBIX, SKCTPEMAJIbHBIX U
JIPYTUX CcUTyanusx. [Ipu W3yYeHHHM JUCIMIUTMHBI «XHUMUS»  TMPAKTHKO-
OPUEHTUPOBAHHBIC  3aJaHWsl MPUMEHSIFOTCS Ul aKTHBM3aUuM  y4eOHO-
NO3HABATE/ILHON JEATENBHOCTH OOYYAIOUIMXCS NYTEM IOIPYKEHUS» UX B
npoOIeMbl XMUMHUYECKHX HCCIIEIOBAHNH, BO3HMKABIINX B HCTOPUH Pa3BUTHS
HaYKH, WM UMEKOLLUX MPAKTUYECKOE 3HAUCHHUE JIJIs YETIOBEKa.

[IpuBenem npumepbl NPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHuil MO pasnenam
«CTpoeHME W CBOMCTBA HEOPraHMYECKWX BeEHIECTBY», «CTPOCHME W CBOWCTBA
OPraHUYECKUX BELLECTBY.

1. KapOokcurepanus

Haszganue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAHUYECKUX
BELLIECTB. 3HAUCHUE W TIPUMEHEHUE B OBITY M HA
POU3BOJCTBEN

Pesynbrar 00yuenust | OOOCHOBBIBATH ~ 3HAYECHME M [PUMEHCHHUE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOH M
MPOU3BOJCTBEHHONW ACATEILHOCTH YENIOBEKA HX
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(PUBUKO-XUMUYECKMUMU CBOMCTBAMU

OO01He KOMOETECHITUN OK 01, OK 02

A 3HaKOMO JM BaM NOHATHE «KapOokcutepanus»? B TepaneBTHYECKHX
LENIX MCIONB3YIOT razoo0pasHoe BeniectBo. [lo 310l mpuumHe NOAOOHYIO
METOJIMKY HA3bIBAIOT «TA30BBIMM YKOJAMH». 3Ta METOAMKA HMCIONB3YETCS JUIs
JIEYECHUSI CEPAECYHO-COCYAUCTHIX 3a00IEBAHM, TOBBILICHHS SITACTUYHOCTH KOKH.
[ToBbilIEHUE COAEPIKAHUS 3TOTO Ta3a B KPOBH TOBOPUT O HEKAYECTBEHHOH
¢yHKIMKM KpoBU. CaMoe yAMBUTEILHOE, YTO OHO UCMOJIB3YETCA B TBEPAOM BHJE B
NUIICBONA MPOMBIIUICHHOCTH [JIsi XPAHEHUS W TEPEBO3KH MPOAYKTOB. PHIOHI,

MsICa, MOPOKEHOTO.
3ananue
Bbi0epure oanH NnpaBUIbHbIN OTBET:
1. O kaKOM BEMIECTBE UAET PEYUb?
A) YIJIEKHCIIBINA ra3
b) kucnopon
B) ammuak
2. KakumMu XMMUYECKMMU CBOMCTBaMHU 00J1a1a€T 3TO BEMIECTBO?
A) KUCIIOTHBIMHA
b) ocHOBHBIMEI
B) amporepubiMu
3. C ueM MOXKET BCTYNATh BO B3aUMOACHCTBHUE?
A) ¢ BOJ0Oi, OCHOBHBIMH OKCHJAMHU, IEIOYAMHA, HEKOTOPBIMHU COJISIMU
B) ¢ BO0#1, KUCIIOTHBIMU OKCHIAMU, IIEI0YaMH, HEKOTOPBIMH COJISIMA
B) ¢ BO10#1, KUCIIOTHBIMU OKCHIaMH, KACJIIOTAMH, HEKOTOPBIMH COJISIMA
4. C mOMOIIBI0 KAKOTO BEIIECTBA €TI0 MOYKHO OOHAPYKUTH?
A) dpeHondranenna
B) 6pomHoii BoaBI
B) u3BecTKOBOH BOJIBI

5. IlpuBenuTe (akThl, KOTOPBIE JOKA3BIBAKOT OTPULIATENBLHOE BIUSHUE 3TOTO

ra3a Ha )KeJIyJOYHO-KUIICYHBINA TPAKT YEIIOBEKA.
2. IloBapeHnHas coJib

Haszsanue TeMbl Tema 3.3. «IIpou3BOACTBO HEOPraHUYECKUX
BCIIECTB. 3HAUCHUE U PUMEHEHHE B OBITY M HA
MIPOU3BOICTBEY

Pesynbrar oOyuenuss | OOOCHOBBIBaTH  3HAYCHHE W MPUMEHCHHUE
HEOPraHW4YeCKUX  BEUIECTB B OBITOBOH W
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MPOU3BOJICTBEHHON JEATCIIBHOCTA YEJIOBEKA MX
(PUBUKO-XUMUYECKMUMU CBOMCTBAMU

OO01He KOMOETECHITUN OK 01, OK 02

H3BecTHO, yTO B MHMpe n00bBactcss nmpumepHo 100 MHJUIMOHOB TOHH
MOBAPEHHOM COJIM B ToA. Ha mnuiieBble HYKABI PAaCXOAYETCs OKOJIO OJHOWM
YETBEPTOM YaCTH 3TOro KonumvecTa. Kyna ske uaer octanbHas Coib?

[ToBapeHHas CONb COBEPUICHHO HEOOXOAMMA MPU MPOM3BOJACTBE MSCHBIX U
PBIOHBIX KOHCEPBOB, OHA HWCHOJB3YETCS B METALIYPIHYECKON  OTpaciu
NPOMBILIJIEHHOCTH, TpA OOpabOTKE MEXOB M Pa3IMUHBIX KOX, B NPOLECCE
NPUTOTOBJICHUS MBUIA, WMAET Ui TONYYEHUs KAJIBLIMHUPOBAHHOM COJbI,
NpUMEHsIETCA B MeAUIMHE. OCHOBHON MOTPEOUTEND COMM — XUMUAYECKAsE OTPACITb
NPOMBILIJIEHHOCTH. B 3TOi 00/1aCTH MCHOIB3YETCSl HE TOJIBKO cama COJib, HO U
BIEMEHTBI, COCTABIAOIIME €€. B mporecce dIeKTpoiM3a €€ pacTBopa MmojaydaroT
XJIOp, BOJOPOA M €AKWi HATp. M3 pacTBOpa €IKOro HaTpa MOJYYarOT TBEPAYIO
LIEJI0Yb — KayCTUK. COEMHSS BOAOPOJ € XJIOPOM, TIOJTYYArOT COJISTHY IO KACIIOTY.

3amaHue: COCTaBbTE YPABHEHUSI, ONNMCAHHBIX B TEKCTE PeaKIHii.

3. AuerunjieH

Haszsanue TeMbl Tema 3.3. «IIpou3BOACTBO HEOPraHUYECKUX
BCIIECTB. 3HAUCHUE U PUMEHEHHE B OBITY M HA
MIPOU3BOICTBEY

Pesynbrar oOyuenuss | OOOCHOBBIBaTH  3HAYCHHE W MPUMEHCHHUE
HEOPraHW4YeCKUX  BEUIECTB B OBITOBOH W
MPOU3BOJICTBEHHON JEATCIIbHOCTA YEJIOBEKA WX
(PUBUKO-XUMUYECKMUMU CBOMCTBAMU

OO01He KOMOETECHITUN OK 01, OK 02

OmHMM M3 CcaMbIX PACIHPOCTPAHEHHBIX CIMOCOOOB CBApKH IUIABJICHUEM
SBIIICTCS ra30Basi CBapKa, KOTOpas MPOU3BOAUTCS € 0Opa30BaHWMEM Ta30BOrO
IJIAMEHH B KaHaJlax CBapo4HOil ropenku. OOpa3oBaHWE Ta30CBAPOYHOTO
NJIAMEHH HEBO3MOKHO 0€3 raza aneTuiicHa. TEeXHMUYECKWN alleTHJIEH MOJYYaroT
13 KapOuaa KaabLusl.

3ananue

1. OObsicHuTE, KakoW (PU3MUECKHIA MOKA3aTelNb MO3BOJSET MCMOIB30BATH
AllETUIIEH JIJIs1 CBAPOYHBIX paloT;

2. COCTaBbTE YPABHEHHE PEAKLIMHU MTOTYUYEHHUS allCTUIICHA,

3. CoCcTaBbTE YPABHCHUE PEAKIIVMM TOPEHUS ALICTUIICHA,
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4. Berurcaure 00bEM aleTUiIeHa MOJYYCHHOTO M3 KapOuaa Kajlblysl MacCoi
128 1, copepkamero 5% npuMecei, eciii BBIXO aneTuiieHa cocrasuseT 80% ot
TEOPETUYECKU BO3MOKHOTO.

4. MoJs109HAs KHCJI0TA

HazBanue TeMbl Tema 4.3. «OpraHAYECKUE BEIICCTBA B
YKU3HEICATEIIbHOCTH YenoBeKa. [[pou3BOACTBO U
MIPUMEHEHUE OPTaHUYCCKUX BEIIECTB B
MTPOMBIILICHHOCTH

Pesynbrar oOyuenuss | OOOCHOBBIBaTH  3HAYCHHE W MPUMEHCHHUE
OpPraHUYEeCKUX  BEIIECTB B  OBITOBOH W
MPOU3BOJICTBEHHON JEATCIIBHOCTA YEJIOBEKA MX
(PUBUKO-XUMUYECKMUMU CBOMCTBAMU

OO01He KOMOETECHITUN OK 01, OK 02

[TpoMEXYyTOUHBIM MPOAYKTOM OOMEHA Yy TEMJIOKPOBHBIX YKUBOTHBIX
SBJIIETCS MOJIOYHAS KWCJIOTA. 3anax 3TOH KUCIOThI KPOBOCOCYIIME HACEKOMBIE
YJIaBJIMBAKOT HA 3HAYUTEILHOM PACCTOSHUM.

3ananue

1. Ilouemy HacekoMbIe (KOMapbl) OBICTPO HAXOJAT CBOKO KEPTBY?

2. VYcranoBute (opMysy MOJOYHOHW KHCIIOTBL, KOTOpas TOMOTacT
HACEKOMBIM HAXOJUTh TEIUIOKPOBHBIX JKABOTHBIX, €CJIM MACCOBBIE JOJIA
BJIEMECHTOB B Hel cocrapisitor: yraepoaa — 40,00%, Bomopoma — 6,67%,
kuciopona — 53,33%.

3. CocraBbTe CTPYKTYpPHYIO (OopMysly MOJOYHOM KHCIIOTHL. HazoBurte
Kucnoty no Homenkiarype MIOIMAK.

4. Ha OCHOBaHMM CTPOEHUS MOJIOYHON KHUCJIOTHI CHEIIAWTE BBIBOA O €€
XAMHUYECKUX CBOMCTBAX.

5. Haiimute B WHTEpPHETE WM JAPYrUX MWCTOYHUKAX HWHMOPMALKIO O
NPUMEHEHUN MOJIOYHOM KUCITOTHI.

2.1.4. 3ananus 1a060paTOPHBIX padoT

JlaGoparopHbie padoOTHI SBISIOTCS BAKHOW YaCThIO y4eOHOro mpouecca no
JUCLMIJIMHE W CHOCOOCTBYIOT (POPMUPOBAHUIO Yy OOyYarOIUXCS YMEHHMN
UCCIIEIOBATh XMUMHYECKHAE TPOLECCHl M SBJICHUS (TUIAHMPOBATh M MPOBOAWTH
XUMUYECKHE SKCIEPUMEHTHI, MCCIEN0BATh BELIECTBA M MPOBEPATH THIOTE3HI,
oOpabareiBaTh W MHTEPOPETUPOBATH  PE3YJAbTATBl  JKCHEPUMEHTOB).
JlaGoparopHuble pabOThl MO XHUMHHM TPEAYCMOTPEHBI B KaXKIOM paslene
OCHOBHOTO M MPHUKIAJAHOTO MOAYJEH (Tadi. 2).

Tabnuia 2. JlaboparopHble paOOThI MO XUMHH
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Paznen

JlaGopaTopnas paGora

Paznen 2. Xummueckne
peakimmn

JlaGoparTopuas padora 1. «Peakuun
TUAPOJIA3A)

Paznen 3. CtpoeHue u
CBOWCTBA HEOPraHUYECKUX
BEILIECTB

JlaGopaTopnasi padora 2. «CBolicTBa
METAJJIOB U HEMETAJLIOBY

Paznen 4. CtpoeHue u
CBOWCTBA OPraHN4YEeCKUX
BEILIECTB

JlaGopaTopuas padora 3. «Ilonydyenue
ATUJIEHA U U3YUYCHUE ET0 CBOUCTBY

Pa3nen 5. Kunerudeckue u
TEPMOIAHAMUYECKHAE
3aKOHOMEPHOCTH MTPOTEKAHUS
XUMUAYECKUX PEAKLINI

JlaGoparopHnasi pabora 4 (Ha BbIOOD)
«OnpeaeneHne 3aBUCUMOCTH CKOPOCTH
PEAKIMU OT KOHLICHTPALMH PEArupyrOInX
BeUIECTBY WK «ONpeaesieHne 3aBUCUMOCTH
CKOPOCTH PEAKLMU OT TEMIIEPATYPhD»
JlaGoparTopuas padora S. «13yueHue
BIIMSTHUS PA3JIMYHBIX (PAKTOPOB HA CMEILICHUE
XUMHYECKOTO PABHOBECHSD»

Paznen 6. /lucniepcHbie
CUCTEMBI

JlaGopaTopnasi padora 6 (Ha BbIOOP)
«[IpurotoByieHuE pacCTBOPOB» WIIH
«HccnenoBanue AUCHEPCHBIX CUCTEMY

Paznen 7. KauecTBeHHBIE
peaKuuu OOHAPYKEHUS
OPraHUYECKUX U
HEOPraHWYECKUX BEIICCTB

JlaGopaTopnasi padora 7 (Ha BbIOOP)
«AHUTATAYECKHUE PEAKIIMKA KaTUOHOB [—-VI
IPyNm» WA «KAHAUTUTUYECCKHE PEaKIUU
AHUOHOBY

JlaGopaTopnasi padora 8 (Ha BbIOOD)
«KavyecTBEHHBIE pEAKIIMU HA OTACIIBHBIE
KJIACChl OPraHMYECKUX BEILIECTBY WU
«KavyecTBEHHBIN aHAIIN3 OPraHUYECKUX
COCIMHEHHA MO (PYHKIIMOHATBHBIM TPYIIITAM)

Paznen 9.1. Uccnenosanme u
XAMHYECKHUH aHAJIN3 O0OBEKTOB
ounochepsl

JlaGopaTopuasi padora 9. « OCHOBBHI
Ja00paTOPHON MPAKTHKW

JlaGoparopuast padora 10 (Ha Bb100Op)
«OUnCTKa BOJBI OT 3arps3HCHAN
«Onpenenenne pH BOABI M €€ KUCTOTHOCTHY
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«OuncTKa BOALI OT
3arpsA3HEHUI»

«Omnpenenenne pH Boabel U ee
KHACIIOTHOCTI
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«OnpeaeneHne >KeCTKOCTH BOABI U CIIOCOOBI
€€ YCTPAHEHU D)

JlaGopaTopuasi padora 11 (Ha BbIGOp)
«OOHapyKeHHE HUTPATOB B MPOAYKTax
MUTAHUSD

«HccnenoBanne NpoayKTOB MUTaHKSI HA
HAJIAYME YTIIIEBOAOB (MYyKa, TBOPOT, MOJIOKO,
HOrypT) HAa HAIMYKME YITIEBOAOB (Kpaxmal,
MIIFOK03a, caxapo3a)»

JlaGopaTopnasi padora 12 (Ha BbIOGOp)
«OOHapyXeHNE HEOPraHMYECKUX MPUMECEH B
npodax MmoyBb»

«Onpenenenne pH BOAHON BBITSYKKHA MOYBBI,
€€ KUCJIIOTHOCTH U IIETIOYHOCTHY

Pazpen 9.2. HccnenoBanue wu | JlaGoparopnasi padora 9. « OCHOBBI
XUMUYECKHIA aHaJIn3 OOBEKTOB | JAOOPATOPHOM MPAKTUKI

TeXHOC(hEPHI JlaGoparopnasi padora 10 (na Bb1OOD)
«OnpeaeneHne XJI0pHI0B METOI0OM
TUTPOBAHUS B TEXHUYECKOU BOJE»
«OnpeaeneHne >KeCTKOCTH TEXHUYECKOH
BOJBI METOJIOM TUTPOBAHUSD)
JlaGoparTopuas padora 11. «Onpenencuue
COJIEPKaHUS YIJIEKUCIIOTO ra3a B BO3yXe
NOMEIIEHUS SKCIPECC-METOOM
JlaGopaTopnasi padora 12 (Ha BbIOGOp)
«H3roToBieHue Kpacok (moadop MUrMEHTOB
Y CBSI3BIBAIOINX BELLIECTB)»
«HccnenoBanne CBOMCTB BSDKYIIMX BEIIECTB
HA PUMEPE TUTICA»

OobopynoBanne jJadoparopuu U padbouux MecT J1adopaTopun: MECH3YPKH,
NUNETKU-KANENBHALBL, TEPMOMETPBI, MHUKPOCKOI, JIyObl, NPEAMETHBIE W
NOKPOBHBIE CTEKJIA, TUIAHLIETHl JJIs KaleabHBIX Peakuuid, (UIbTPOBAIbHAS
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIC MPOOWPKH, PE3MHOBBIC MPOOKH, (hOHAPUKH,
HAa0Op PEaKTUBOB, CTCKJISIHHBIE TAJIOYKHW, INTATHBBI Uil MPOOUPOK, MEPHBIC
LIWIMHJPBI, BOPOHKU CTEKIISIHHBIC, BOPOHKH JCTUTENbHbBIE UIMHAPAYECKUE (50—
100 ™), crynkm ¢ mnectukoM, (aphopoBble YaIIKWA, MHHLETHI, (UIBTPHI
OyMaXkHbIC, BaTa, Mapjs, 4YacOBbIC CTEKJIA, JJICKTPOIUIUTKH, J1A0OPaTOPHBIC
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LITATUBBI, CIHPTOBBIE TOPEJKH, CHUYKH, MPUOOP s MOJYYEHHs ra3oB (Wid
npoOupKa ¢ ra3o0TBOJHON TPyOKOil), nepykarenu uisi MPOOUPOK, CKIISIHKU JJIst
XPaHEHUS] PEAKTUBOB, PA3aTOYHBIC JIOTKH, XUMU4eckue ctakanbl (50, 100 u 200
MJT), IINATENN;, MAHLETH, TUTEIBHBIC IUMLBI;, CEKYHAOMEPHI (TaHMEPBI), MEPHBIC
npobupku (Ha 10-20 mur) u mepHbie KoaObI (25, 50, 100 1 200 mn), BoasiHast OaHst
(WA TEPMOCTAT), CTEKJISIHHBIC MAJIOYKH; KOHWYECKHUE KOJIOBI 1Jist TUTpoBaHus (50
u 100 MJT); MHOUMKATOPHBIC TMOJOCKW JUis onpenencHus pH u cranagaprHas
WHIMKATOPHAs 1IKAJa, YHUBEPCAIbHBIA MHAMKATOP, muneTtku Ha 1, 10, 50 mu
(wmm mo3aropel Ha 1, 5 m 10 mur), OrOpeTKM Ui TUTPOBAHUS, MEIUIUHCKUE
mnpuiel Ha 100-150 mut, 1aboparopHble H/UIW aHAMTUYECKUE BEChl, pH-METpBI,
CYWIWIbHBINA mKad, 1 aAp. 1adoparopHoe 000pyI0BaHUE.

[TpuBenem mpumepbl JTaOOPAaTOPHBIX PAdOT MO pazaeny 2 «XUMHUYECKUE
peakuumn» u pazaeny 4 « CTpoeHUE U CBOHCTBA OPTraHUYECKUX BELLIECTBY.

Paznen 2. Xumnueckue peakuun. Jlaboparopuas padora 1. «Peakuun
THAPOJIH32»

Haszsanue TeMbl Tema 2.2, «ONEKTPOIMTHYECKAA JUCCOLMALIS U
WOHHBII OOMEHY

Pesynbrar 00yduenus | CoCTaBisATe YPABHEHHS XHMHUYECKHX PEaAKLHAA
MOHHOIO OOMEHA C y4YaCTUEM HEOPraHU4eCKHX
BELICCTB

OO01He KOMOETECHITUN OK 01, OK 02

1. Bonipocsl aj1st Aomycka K jJadoparopHoii padore

a) copMyJIMPYUTE 1EITb MJIAHUPYEMOTO SKCIIEPUMEHTA,

0) OOBSICHUTE, KAKO MPOLECC HA3BIBAKOT TMIPOIN30M, KaKOid OH OBIBACT;

B) OOBSICHHTE, KAKWME  CYIIECTBYIOT  CIMOCOOBI  JOKA3aTelIbCTBA
CYLIECTBOBAHMSI TMAPOJIN3a HEOPraHMYECKAX U OPraHUYECKUX BELICCTB,

') 00OBSCHUTE, KAK COCTABJISIETCS YPABHEHUE THIPOJIN3A,

n) oOwsicHute, uro Takoe pH? Kak 3aBuCHT naHHBI MOKa3zarenab OT
KHCITIOTHOCTH MJIM OCHOBHOCTH CPEJIbl PACTBOPA,

€) OOBACHUTE X0/ BBITOJIHEHUS SKCIIEPUMEHTA O PELICHUIO KAYECTBEHHBIX
3a/ad;

’K) TMEPEYUCITUTE OCHOBHBIE ACMEKTHI COOMIOJCHHS TEXHUKM OE30MACHOCTH
npu paboTe C arpeCCUBHBIMM pearcHTamMu (TUAPOKCUI HATPHS).

2. IIpoBeaeHne ONbITOB

O6GopyaoBanue u nocyaa PeakTuBbl
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1. CreknsiHHbIE TPOOUPKHU 1.  PacrtBop NaOH
2. IraTus pist npoOUPOK 2. PacrtBop Na,SO,
3. PactBop AICI;
4. PactBop Na,COs
5. PactBop Cu(OH),
6.  KHCIOTHO-OCHOBHBIH HHIUKATOP

AJITOopuTM npoBeaeHus onbita Ne 1

Bonpocs! 1 3apanus

3ananue Ne 1. B Tpex nmpoOGupkax non
HOMEPaMH HAXOJAATCS PACTBOPBI TPEX
COJIEH: XJIOpUAA aMOMUHUS, CyJbdara
Harpus, kapOoHarta Hatpus. He
NOJIB3YSCh APYTHMHU PEAKTUBAMM,
OIIPEIEITUTE COCTAB KAKAOM
nPOOHPKH.

1. atb 00BSICHEHUE TPOBEACHHBIM
OMBITaM.

2. COCTaBUTh YPABHEHHUSI PEAKLIMA,
NPOTEKAIIMX B MPOOUPKE B
MOJICKYJISIPHOM M HOHHOM BHJIaX.

AJITOPUTM NPOBEICHUS ONbITa Ne 2

Bonpocs! 1 3a1anus

3aganue Ne 2. Uto npousoiaeT, ecim
OXJIAIUTh PacTBOP KapOOHAaTa HATPHS
UK 100aBUTh K HEMY THAPOKCUA
Harpus?

1.1. Hanute B mpoOupky 1-2 mn
pacTBOpa kapOOHaTa HaTPUSI.

1.2. OnmycTuth MPOOUPKY B CTAKAH C
OYE€Hb XOJIOJHOW BOJOM M CHETOM.
1.3. IIpoBepuTh Cpeay pacTBopa npu
NOMOLIA KUCIIOTHO-OCHOBHOTO
WHIUKATOPA.

1.4. JloGbaBUTH K pacTBOPY KapOOHaTa

1.Kako# uaaukarop aydie
UCITOJIB30BATh JJI ONPEACIICHUS CPEABI
pactBopa?

2. COCTaBUTh COOTBETCTBYIOLINE
YPaBHECHHUS XUMHYECKUAX PEAKLIUN, B
MOJIEKYJISIPHOM ¥ MIOHHOM BHJAX.
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HaTpuda THAPOKCHU A HATPHA.

AJITOPUTM NpoOBeeHus onbIiTa Ne 3

Bonpocs! 1 3apanus

3ananue Ne 3. [[poOneMHBIii ONBIT.
1.1. B oaHy poOUpKy ¢ pacTBOPOM
cynb(ara meau (I11) npunute pacTBOp
TMAPOKCH/IA HATPUSI.

1.2. Bo BTOpY10 MPOOUPKY C
pactBopoM cyiib(para meau (1)
OPWINTh PacTBOP KapOOHATa HATPUSI.
1.3. CpaBHUTH IBET 00PA3YIOIIMXCS
OCAJIKOB.

1.4. OOpaTuTh BHUMAHKUE HA
BBIJICIICHUE Ta3a B OAHOM W3
npOOUPOK.

1.5. Onpenenute, OTKY1a MOKET
BBIJICTISATHCS 3TOT ra3?

1.6. I[TpoBEepUTH KAYECTBCHHBIH
COCTaB rasa ropsueu JIy4nHKOM.

1.7. OOBICHUTH MPOUCXOISIICE
SIBJICHUE.

1. CocTaBUTE COOTBETCTBYIOILME
YPaBHECHHsI XUMUYECKUX PEAKLIMIA, B
MOJICKYJISIPHOM M HOHHOM BHJIaX.

AJITOPUTM NpoBeieHus1 onbiTa Ne 4

Bonpocs! 1 3apanus
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3ananue Ne 4, [TpoOnemusblii onbiT. | 1. OOBSICHATH MPOUCXOASAIIEE SIBICHUE.
1.1. K pactBopy xusiopuaa antoMmuHust | 2. COCTaBUTh COOTBETCTBYOLIUE
NPWINThH PACTBOP KapOOHATa HATPUS. | YPABHEHUSI XUMHUYECKUX PEAKLIUH, B
MOJIEKYJIAPHOM U MOHHOM BHJIAX.

3. OTBETUTH HA BOITPOCHI.

JUTs 4ero B MEIMUMHCKOM MPAKTUKE
MCIIONIB3YIOT PACTBOP MUTHEBOM COJIBI
JUTSI TIOJIOCKAHUS TTPU BOCTIAJIMTEBHBIX
3aboneBanusx ropna? Kakosa ponb
ruaponusa B mpupoae? [louemy pacteop
MBLJIA TIEHUATCS B BOAC?

3. OOpadoTKa pe3yJabTATOB ONbITOB

1. Tlpoanamu3upoBaTh COOTBETCTBHE IMOJYUYCHHBIX PE3YJIBTATOB THIAM
ruaponmn3sa. Caenarb COOTBETCTBYOIINE BbIBO/IBI.

2. CodopmymupoBarb BbIBOJbI O 33aBHCHMOCTM THIIA THAPOIW3a U
KHCIIOTHOCTH CPEJIbl paCTBOPA.

Pazpen 4. Crpoenne W CBOICTBA OPraHHYeCKHX  BeILECTB.
JlaGoparopHnasi padora 3. «Ilosiy4eHne 3TH/ICHA U H3Y4YEHHE €r0 CBOMCTB)

Haszsanue TeMbl Tema 4.2. «CBORCTBA OPraHUYECKHUX
COCIMHEHUIN»
Pesynbrar 00ydyeHus | YcTaHaB/IMBaTH 3aBUCUMOCTh (dpu3nko-

XUMHUYECKMX CBONCTB OPraHMYECKHX BELIECTB OT
CTPOCHUSI MOJIEKY

OO01He KOMOETECHITUN OK 01, OK 02

1. Bonmpocsl ajist A0mycKa K J1adopaTopHoii padore

a) cOpMyJIMPYUTE 1EITb MJIAHUPYEMOTO SKCIIEPUMEHTA,

0) 00BACHUTE, K KAKOMY KJIaCCy OPraHMYECKHUX BEIIECTB OTHOCUTCS 3TUJICH,

B) OOBICHHUTE, KaKMMH XUMHWYECKMMH CBOMCTBAMM OOJIaJatOT BEIIECTBA
JAHHOTO Kjlacca, KakKue KAueCTBEHHbIE PEaKUuu s WX OOHapy>KEeHUs
UCIOJIb3YIOTCS,

') 0OBSICHUTE, KaK MOYKHO MOJIyYUTh BEHIECTBA JAHHOTO KJlacca COCAMHEHUMA
B J1a0OPATOPHBIX YCIIOBUSIX;

1) OOBSCHUTE, U3 YETO COCTOUT MPUOOP IS MOJTYUEHUS Fa30B;

€) MEPEUUCIIUTE OCHOBHBIE ACTEKTHI COOJIIOJICHUS TEXHUKH O€30MacHOCTH
npu padore ¢ JIBXX (3TWIOBBIA CHOUPT), arpecCMBHBIMH PEarcHTaMu
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(KOHLICHTPUpPOBaHHAsl ~ CEpHAasi  KUCJIOTA), HarpeBarelibHbIMM  NpUOOpaMu
(cupToBKa).
2. [IpoBenenne onbITOB
OoGopyaoBanue 1 nocyaa PeakTuBbl
1. CTeknsHHbIE TPOOHPKH 1. Konuenrpupopanublii pacteop H,SO,

2. llraruB pjis npoOUpPOK 2.

OTUNOBBII CIUPT

3. CnuproBka

3. Pacteop KMnO,

4. Cnuukn

4. bpomHas Boja

5. Ilecok

AJIrOpuTM npoBeaeHus onbiTa Ne 1

Bonpocs! 1 3a1anus

1. TTonyuuTh 3TUAEH AeTUAPATALMCH STUIIOBOTO
crupTa, 0OHAPYKHUTH €r0, U3yUHTh €r0 CBOHCTRA.
1.1. B npoOupky HamuTh 2—3 MJ1 3TUJIOBOTO CIUPTA
M OCTOPOKHO 100aBUTH 6—9 M
KOHLEHTPUPOBAHHOW CEPHOM KUCIIOTHI. 3aTeM
BCBINATh HEMHOTO MPOKAJIEHHOI0 NECKA (MECOK WX
MEJTKHE KYCOYKH TIEM3bI BBOJAT JUTSI TOTO, YTOOBI
NPEeIOTBPATHUTh TOMUKH KUAKOCTH MTPU KMITCHHN).
3aKpbITh MPOOUPKY MPOOKOH ¢ ra300TBOHOMH
TPYOKOIA, 3aKPENUTH €€ B IITATUBE U OCTOPOKHO
HarpeTb COAEPKUMOE MPOOUPKH (puc.1)

CH,
necox ,”‘;-:”_}:\V
C.H.OH e\
H.so,
(xdem )’
P \ e
&)

Bf, K“.OC-

1. YTo npoMCcXoauT B
npobupke? Uto
Habmopaere?

2. K xakomy THITY
XAUMHYECKUX PEaKLAM
OTHOCSITCS OTU
nporeccel? Kak
HAa3bIBAKOTCA?

3. Kak MeHseTcst OKpacka
pactBopoB? [Touemy?

4. KakuM mjiaMeHeM
roput tujieH? [Touemy?
5. CocTaBUTh ypaBHEHHS
MPOTEKAKOLINX
IIPOLIECCOB.
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1.2. OCTOPOXKHO, PABHOMEPHO HAIPETh CMECh.

1.3. B apyryto npoOupky Haneiite 2—3 mi
pa30aBeHHOr0 pacTBopa NepMaHraHaTa Kainusi, u
MPOMYCTUTE YE€PE3 HETO ras.

1.4. B Tpetbto npoOUpKy HAUThL 2—3 Ma OpOMHO#R
BO/JIBL, OIYCTUTH ra300TBOHYIO TPYOKY 10 JHA 3TOM
MPOOMPKH ¥ TTPOITYCTHTh Yepe3 OPOMHYIO BOIY
BBIJICTIAFOLIHNICS ras.

1.5. BbIHYTb ra300TBOIHYIO TPYOKY U3 pacTBOpA U
[IOBEPHYTH €€ OTBEPCTHEM KBEPXY, MOJLKEYD
BBIACIIAIOLIMIACS ra3 (puc.2).

C,;H;OH (aTuno-
BeIit ciupT)

H.S0,

3. O6padoTKa pe3yabTaTOB ONBITOB

1. IIpoaHanu3upoBaTk COOTBETCTBHE MOIYYEHHBIX PE3YIABTATOB CrOCO0am
MOJYYEHUs HETPENENIBHBIX YITIEBOJOPOJIOB psiia dTHiEHA (alkeHoB). Crenats
COOTBETCTBYOLLMI BBIBOJ.

2. CopmynupoBath BbIBO O (PU3UKO-XUMUUECKUX CBOMCTBAX STUIICHA.

3. CopmyampoBaTh BLIBOJ O criocodax 0OHAPYKEHHS 3THIICHA.

2.2. OueHo4HbIe CcpeAcTBa pPy0eKHOro (TeMaTH4YeCKOr0) KOHTPOJS MO
AUCHHILIHHE «XUMUS

PyOexHblli  (TEMaTW4eCKWil) KOHTPOAL MO  JUCLMIIMHE  «XHMHSI»
npoBoauTes B (POpPME KOHTPOJBHBIX PabOT MO pa3ienaM OCHOBHOTO MOIYJsl Ha
OTJIENIBHBIX 3AHATHAX, KEHCOB M yU€OHO-UCCIIEI0BATENLCKUX TIPOEKTOB.

2.2.1. KonrpoJibHble padoThl 10 pa3jaenam

KonTponbHble pabOTHl M0 XMMHHM KaK OLICHOYHBIE CPEACTBA PYOEHKHOro
KOHTPOJIS 3aBEPIUIAKOT U3y4YeHUE | Mam 2 TEMATMYECKUX Pa3lelioB OCHOBHOIO
MOJTYJIS.

Pazpnen 2. Xumudeckune peakuud. KonrpoabHas patdora «CrpoeHue
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BELECTBA U XMMHYCCKHE PEaKIuI)

KoHTponbHas padoTa COAEP>KUT YETHIPE BUAA 3a1aHUH:

1. 3amaum HA COCTABIEHUE XUMUUYECKUX (POPMYJ ABYXATOMHBIX COEAMHEHUI
1O WX HA3BAHUIO.

2. 3agauM Ha COCTABJICHUE YPABHCHHI PEAKUMNA: COCAMHEHUS, 3aMCILICHUS,
pasnokeHus, OOMEHAa M PEAKIUA C Y4aCTUEM KOMIUIEKCHBIX COCIUHECHUIA;
OKHUCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

3. 3amaHus HA COCTABJICHUE MOJIEKYJIIPHBIX M HOHHBIX PEAKIMN THIPOIHU3a
COJIEH, YCTAHOBJIEHUE U3MEHECHHS KUCIIOTHOCTH CPEBI.

4. 3amauM Ha pacyeT KOJMYECTBEHHBIX XAPAKTEPUCTHUK MO YPABHEHUSM
XUMUYECKAX PEaKIMi: MacCOBOW WM OOBEMHOH JIONIM BBIXOJA MPOAYKTA
PEAKIMN COCOUHEHMSI OT TEOPETUYECKHM BO3MOXKHOIO, OOBEMHBIX OTHOIICHHIA
ra3oB, KOJMYECTBEHHBIX XAPAKTCPUCTUK MCXOIHBIX BEIIECTB M MPOAYKTOB
peakuum; Macchl (00bEM, KOTMYECTBO BEIIECCTBA) MPOAYKTA PEAKLIMA, €CIIA OJTHO
M3 BEIIECTB JAaHO B BHUAE pacTBOpa ¢ OMNPEACICHHONW MAacCcOBON OOJIEH
PACTBOPEHHOI'O BEILIECTBA.

Paszpen 3. CrpoeHume u CBOiiCTBA HEOPraHHYECKHX BelIECTB.
Kontpoabnas padora «CBOIiCTBA HEOPraHUYECKHUX BEIICCTBY

KoHTponbHas padoTa COOEpKUT TpU BUAA 3a1aHUH:

1. 3agaun HaA pacyeT MacCOBOU 10U (MAcChl) XUMUYECKOTO JJIEMEHTA
(COEIMHEHHUS ) B MOJIEKYJIE (CMECH ).

2. [llpaktnyeckue 3agaHMsi MO KIacCU(UMKALMK, HOMEHKIATYpE WU
XUMUYECKMM  (OpMyJaM HEOPraHM4eCKMX BEHIECTB PA3IMYHBIX KIIACCOB:
OMPEACTICHUE KJacca HEOPraHMYECKHX BELIECTB, HA3BIBATH HEOPraHUYECKHE
COCIUHEHMSI TI0 MEXXAYHAPOAHON U TPUBHAIBHOW HOMEHKIATYPE MO XUMUAYECKAM
dbopmynam.

3. 3agaHus HA COCTABJICHUE YPABHEHWI XMMHUYECKUX PEAKIMHA C y4acTHEM
IOPOCTHIX U CIIO’KHBIX HEOPraHMYECKUX BEIIECTB. OKCH0B METAJUIOB, HEMETAILIOB
1 aM(POTEPHBIX 3JIEMEHTOB, HEOPraHUYECKUX KUCIIOT, OCHOBaHUI W aM(POTEPHBIX
TMJPOKCHIOB, HEOPraHWYEeCKUX COJIEH, XapaKTEpU3YIOINUX WX CBOHCTBA H
CHOCOOBI MOy YCHHSI.

Paznen 4. CtpoeHue u cBoOiicTBAa Oprannveckux Bemecrs. KoHTpoabHast
padora «CTpoeHHe U CBOICTBA OPraHUYEeCKHUX BEIECTB)»

KoHTponbHas paboTa COCTOUT U3 NATH BUAOB 331aHUH:

1. 3amaHuMs Ha COCTABJICHME HA3BAHWHA OPraHUYECKUMX COCIMHEHHUHA TIO0
XUMUYECKUM (popMysiaM (B T.4. CTPYKTYPHBIM) C MCIIOJB30BAHUEM TPUBHAIBHOMA
WJTA MEXKAYHAPOJHON CHUCTEMATHYECKON HOMEHKIIATYPEL.

2. 3aaHus HA COCTABJICHUE TIOJHBIX M COKPALICHHBIX CTPYKTYPHBIX GopMyn

OPra’Hu4dCCKuX BCHICCTB OTACJIbHBIX KJIACCOB 110 MX Ha3BaHHAM B COOTBCTCTBHH C
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MEKAYHAPOIHON HOMEHKIIATYPOH.

3. 3amaum Ha onpencneHWe npocTeimeld  GopMynsl  OpraHMYECKOH
MOJIEKYJIbI, HCXO/s1 U3 BJIEMEHTHOTO cocTaBa (B %).

4. 3amaHuMs Ha COCTABJIICHHE YPAaBHEHMI XUMUYECKHX  PEaKLUid,
WJUTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA C YYETOM MEXAHMU3MOB MPOTCKAHUS
JAHHBIX PEAKLIUA W TEHETMYECKOHW CBSI3W OPraHMYeCKMX BELICCTB PA3HBIX
KJIACCOB, B T.4. IENOYKH MPEBPALLECHUIA.

5. PacueTHBIE 33/1a4M MO YPABHCHMSIM PEAKLMIA C YYACTHEM OPraHUYECKUX
BEILECTB.

Pazpen 5. Kunernyeckue W TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH
NPOTEKaHUusl XUMHYECKHX peakuuil. Konrpoabnas padora «CkopocTs
XUMHYECKOi peakiuu 1 XHMHY€CKOe PABHOBECHE)

KoHnTponbHas paboTa COCTOUT U3 TPEX BUAOB 3IaHUI:

1. PacyeTHbie 3314l HA U3MEHEHHE CKOPOCTH XMMHUYECKHX B 3aBUCUMOCTH
OT KOHUEHTPALMU PEarupyroIMX BEUICCTB U TEMIEPATY PHI.

2. 3amauM Ha PACUYETHI TEIUIOBBIX J(PPEKTOB XUMUYECCKMX PEAKLUN W
OMpEACNEHUE TUMA peakuuu (Mo  TemiaoBoMy  3(QQeKTy. 3K30- W
SHAOTEPMHUYECKHE).

3. 3aganus Ha npuMmeHeHne npuHuuna Jle-lllarense s HaxoxkAcHWs
HAMPABJICHUS! CMEIIEHUSI PABHOBECUSI XUMUYECKON PEaKIMK U aHaIn3 (PaKkTOPOB,
BIUSIFOIIMX HA CMEIIEHUE XUMHAYECKOTO PABHOBECHSI.

Pazpen 6. /IucnepcHble cucrembl. KoHTpoJibHass padoTra mo Teme
«/lucnepcHblie cucTeMbD)

KoHTponbHas paboTa COCTOUT U3 ABYX YaCTEH:

1. 3agaum Ha MPUTOTOBJIEHUE U PacUeT KOHLUEHTPALMK PacTBOPOB (3 3aaauu
Ha pacTBOPEHUE, Pa30aBICHUE, CMEIIMBAHUE PACTBOPOB).

2. 3amaHusl HAa JWCIEPCHBIE CHCTEMBI, WCMOIB3YEMBIE B OBITOBOH U
NPOU3BOJACTBEHHON ACITETBHOCTH YEJIOBEKA (B BUC TECTOBBIX 3a1aHUM ).

[TpuBenem mpuMepsl 3aJaHU KOHTPOJIBHOH paboTel o TeMe «CTpoeHune u
CBOIICTBA OPraHM4YeCKHX BeUIECTBY», KOTOpas MPOBOJIMTCS IMOCIE W3yYCHUs
oOyyJarommucs paszaena 4.

[To uroram uzyuenus pasaena 4 «CrpoeHne W CBOICTBA OPraHMYEeCKHX
BeLecTB» 00ydaromuecs OyayT CIIOCOOHBI

— OMNpEAEnsATh NPHUHAJICKHOCTh BEIIECTB K Pa3IMYHbIM  Kjaccam
OPraHUYECKUX COCAMHECHHIA, TOMOJIOTH U U30MEPBI;

— Ha3bIBATh M3YUYEHHBIC BEIIECTBA MO «TPHBUAIBHON» WM MEKIYHAPOIHOM
HOMEHKJIATYPE;

— XapaKkTEepu30BaThb CTPOCHUE W XUMHUYECKHE CBOMCTBA M3YyYEHHBIX

OPraHUYECKUX COCTUHECHU,
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— OOBACHATH 3aBUCUMOCTh CBOWCTB OPraHU4YE€CKUX BEIIECTB OT UX COCTABA U
CTPOCHHSI,

— MPOBOJUTH BBIYMCIICHUS [0 XUMUYECKUM (POPMYJIaM U YPABHEHHSIM.

TemaTHueCKnii KOHTPOJIb OCYIIECTBISETCS METOAOM TecTupoBanus (1) wm
B ()OpME MUCHMEHHOW Pa0OThI, BKIFOUYAIOUICH MPAKTHYECKUAE 3a0aHUS U 334U
(1D).

IIpuBeaeM npumep KOHTPOJILHOI PpadoThl B (p)OPpMe TECTOBBIX 3aaHUI
(D).

1. BemecTBo, COCTaB KOTOPOTO BBIPAKEH MOJICKYIspHOH (popmynoi CsHg,
OTHOCHTCS K KJIAcCy:

1) apeHsl

2) anKaHbl

3) ankeHsl

4) anKuHbI

2. Hazpanue Beuiectra, popmyina koroporo: CH;-CH(CHj;)-CH,-CH,-OH

1) 6yranon-2

2) NEHTaHON-2

3) 2-meTunOyTtanon-4

4) 3-metunOyranon-1

3. Bemectro, umeroiee popmyny CH,=CH, HazbiBaeTCs:

1) Tonyon

2) 3TUIIEH

3) rmuepuH

4) mponaHoj

4. BelecTBo, Ha3BaHUE KOTOPOTO MPOMMMOHOBAs KUCIIOTA, UMEET (POPMYITY:

1) C,HsOH

2) (CH;),NH

3) CH;-CH,-COOH

4) CsHyOH

5. Jlns aJikaHOB XapakTepHa PeaKius:

1) mpucoenunenus H,

2) XJIOPUPOBAHHMsI HA CBETY

3) obecupeunBanus pacteopa KMnO,

4) monmmepu3au

6. MeTaHoJ pearupyer C:

1) Hatpuem

2) Bojo#

3) BogopoaOM

4) MeTaHOM
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7. YKCYCHas KMCJIOTA BCTYNAET B PEAKLUIO C:

1) AgNO;s

2) NaCl

3) Na,CO;

4) H,O

8. BepHbI 1 yTBEPKACHHUS:

A. AMUHBI TPOSBJISIFOT OCHOBHBIE CBOMCTBA

b. AMHUHOKHMCIIOTBI TPOSIBIISIFOT TOJILKO OCHOBHBIE CBOMCTBA

1) BepHO TONIBKO A

2) BEpHO TOJIbKO b

3) BepHBI 00a YTBEP)KICHUS

4) HEBEPHO HU OJTHO U3 YTBEPXKACHUN

9. YpaBuenue xumunueckoit peakiuu C,Hq+Cl,—C,HsCl+HCI sBnsietcs:

1) peakuueii 3amMmeleHust, MPOTEKAKOUICH MO0 PaAUKATBHOMY MEXaHU3MY

2) peakuueil MpUCOCIMHEHMS, MPOTEKAOIICH MO PAAUKAIIBHOMY MEXaHU3MY

3) peakuueii 3aMeIeHus, MPOTEKAOMICH M0 KIOHHOMY MEXaHU3MY

4) peakuueil MpUCOCTUHEHMS, MPOTEKAKOIICH MO HOHHOMY MEXaHU3MY

10. B peakuuto «cepeOpsHOro 3epkaia» (C aMMUAYHBIM PACTBOPOM OKCHIA
cepeOpa) BCTYMACT:

1) sTanon

2) NI0KO03a

3) rmuepuH

4) kpaxmai

11. YcraHOBHTE COOTBETCTBUE MEKAY HA3BAHMEM BEMIECTBA M KJIACCOM
(TpymIoii) OpraHMYECKUX COCAMHEHHI, K KOTOPOMY(-Oi) OHO MPUHAIJIEKHAT.

HaszBanue BelecrBa

A) CH;COOH

b) CH;-CH,-CH;

B) CH,=CH-CH,-CH;

') CH3-CH,-OH

Knacc oprannueckux COeTMHEHUH

1) omHOATOMHBIE CITUPTHI

2) yrieBoibl

3) kapOOHOBBIC KACTOTHI

4) apoMaTU4ECKHE YIIEBOAOPOIBI

5) HENmpeACTBHBIE YIJIEBOI0PO/IbI

6) NPEACIbHBIE YIIIEBOA0POIbI

12. B cxeme npeBpalleHui

1500°C Cakr +Br,
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CH, — X; — 06en3on — X,

BenecTBaMu X U X, COOTBETCTBEHHO SBIISIOTCS:

1) auerunen

2) 3TUIIEH

3) 6pomOeH30N

4) xn0pOeH30

5) dbenon

6) IUKIIOTeKCaH

13. Onpenenure MOJIEKYJIApHYIO (HOPMYJTy BEHIECTBA, coaepkamero 37,5%
yriepona, 50% xucmopona u 12,5% Bogopoaa. OTHOCUTENbHAS TIOTHOCTh MApOB
3TOr0 BEWIECTBA M0 BOJOPOLY paBHa 16.

1) CH;0H

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Ckonbko JHUTPOB BOAOpoAa mnoTpedyercs s oOpazoBanus 102 r
ATUJIOBOTO CIUPTAa W3 aUCTANBACTUIA, €CIM  BBIXOA MNPOAYKTA PEAKLHH
cocrasnseT 80%?

1)6,2n

2)3,1n

3)12,75 n

4H11,2n

IIpuBeaem npumep 3aaaHuii IS MHCbMEHHOH KOHTPOJILHOWH PadoThI
(I0).

1. /[laiiTe Ha3BaHUS OPraHMYECKAM COCAMHEHUSAM [0 XUMHUYECKUM
dopMyaMm ¢  HCIOJB30BAHMEM  TPUBHAIBHOH WM MEXAYHAPOAHOH
CUCTEMATUYECKON HOMEHKIIATYPHI:

a) C,H;OH

6) (CH;),NH

B) CH;-CH(NH,)-COOH

r) C3HgN

n) CH;CH,HC=0

e) CsHsCH,OH

2. CocTaBbT€¢ TOJHBIE W COKPALICHHBIE CTPYKTYPHBIE  (POPMYIIBI
OPraHUYECKMX BEIIECTB OTIAEIBHBIX KJIACCOB MO UX HA3BAHUSAM B COOTBETCTBUM C
MEYKAYHAPOIHOW HOMEHKIIATYPOi:

a) METUIOEH30

0) aHWINH

B) 3-MeTUAOyTaHAIIb
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I') LUKJIONEKCEH

n) OyraaueH-1,2

€) 2-MeTumponano-1

x) OyTuH-1

3) aMMHOYKCYCHasl KMCIIOTa

3. CocraBbTe ypaBHEHHMsS XUMWYECKHUX PEaKUUHA COTJIACHO CXEME
[IPEBPALLEHUN:

1500°C Caxkr +Br;

CH4 — X1 — X2 — X3

YKaKXUTE TN U MEXAaHW3M PEAKLIMH, HA30BUTE 00PAa30BaBIIMECs BELIECCTBA.

4. Onpenenure MOJEKYJISPHYIO (opmyny BewecTra, coaepxkaiiero 37,5%
yriepona, 50% kucnopona u 12,5% sogopoaa. OTHOCUTENBbHAS TUIOTHOCTH MapoB
3TOTrO BELLECTBA MO BOAOPOAY paBHa 16.

5. CkonbkO JUTPOB BoAopoaa norpedyercst juisi oOpazoBanus 10,2 r
ATHJIOBOTO CHOUPTAa W3 aueTalbJCruja, €CIH BBIXOJ NPOAYKTa pEaKiMH
coctapisieT 80%?

2.2.2. Keiicol

Kelicbl MCHONB3yKOTCS B KA4eCTBE OLEHOYHOrO CpPEACTBA B pasaene 8
OPUKJIAZHOTO  MOJYJIA, HMX  COACPXKAHWE  OMPENENsIeTCs € YYETOM
npodeccHoHanbHOI  HampaBAeHHOCTH oOpasoBareabHOM mporpammel  CITO.
[Ipumepbl BO3MOXKHBIX TEM KEICOB:

1. Tlorenuienne knumara W BBICBOOOMK/IEHWE Ta30BBIX TMIPATOB CO JIHA
OKeaHa.

2. Byayuiie Matepuansl 75 aBHa-, MaliMHO- U TPUOOPOCTPOCHHUS.

3. HoBele maTepuansl A COJIHEYHBIX OaTapei.

4. JlexkapcTBa Ha OCHOBE PACTUTEIBHBIX TPETAPATOB.

5. XUMHMUYECKHUE 3JIEMEHTHI B 5KM3HH Y€JIOBEKA.

6. BopopoaHas 3HepreTuka.

[IpuBenem npuMepsl Keifco mo xuMur (aBTop ['onmyOeBa MHHa bopHucoBHa,
yuuTenb XuMuy, https://urok. 1sept.ru/articles/636947).

Keiic Nel. «XJ10p B )KM3HHU 4eJI0BEKA»

B Slnonun o0benvHEHHBIMU cHlaMi HalMOHAIBHOTO MHCTUTYTA 310POBbS
n Ilpedexryproro yHuBepcurera CHA3yOKH OBUIO MPOBEACHO HCCIECA0OBAHME.
YYeHble BBIACHHIIM, YTO €CTECTBEHHBIE OPraHMYECKHE BELLECTBA BCTYIMAKT B
PEAKLMIO ¢ XJIOPUPOBAHHOM BOJOH M3-TI0J KpaHa, 00pa3ys OMacHbIC COCAUHEHHS,
KOTOPBIE MOTYT CIIY)XUTh NPUYHMHOI paka. Takue coeanHeHus Ha3bIBAOTCS MX,

TO ecThb «MyTareH uke» unu « HeusBeCTHbIA MyTareH.
3aaHus:
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1. Tlpennoxure crnocoObl YMEHBIICHUS SIOBUTOrO BIMSHHS XJIOpa B
NUTHEBOM BOJEC HA OPraHU3M YEJIOBEKA.

2. Ucxons n3 CBOCH KU3HEHHOM NMPAKTUKHA, MPUOIN3UTEIBHO PACCUMATANTE,
CKOJIBKO XJIOPUPOBAHHOM BOJBI Bbl MCIOJIB3YETE B TCUCHWUE JHS W Ul KAKHX
Lenen?

3. Kakue opranbl yemoBeka OONIBIIE BCETO CTPAJAIOT OT BO3ACHCTBUS
xjopa?

4. Kak BIHsET XJIOPUPOBAHHAS BOAA HA YETIOBEKA NIPU KynaHUM?

5. Haiimute MONOJHUTEIBLHYK) MH(POPMALMID O 3aMEHE XJIopa NpH
o0e33apakiBaHUU BOJIBI.

6. Hccnenyiite pasnuuHble TOBapbl OBITOBOM XMMHM B CBOEM JOME.
CocTaBbTE CMHACOK XJIOPCOACPKAIIMX COEAMHEHUM, YKKUATE MEPBI 0€30MAaCHOCTH
npu paboTe C HUMHU.

Keiic Ne2. «<BogopoaomoOmwiu — mar B Oyayiuee»

Astomobumn Honda FCX Clarity Ha BOIXOPOAHBIX TOIJIUBHBIX 3JIEMEHTAX
e3aaT o goporam EBponel ¢ 2009 roga. B 2011 roay Honda npucoenunmnnacek
€BPONEHCKOMY MapTHEPCTBY 3KkonornyHoi 3Heprun (Clean Energy Partnership),
NOCJIE YEro BBIBEJIA HA MEPBbIA MMJIaH MPOU3BOJACTBO SKOJOTMYECKH YHCTBIX
apromoOusiei. A Ha Ilarom MockoBckoM MexayHapoaHoM aBTocanioHe BA3
NPEICTAaBUI CBOKO HOBUHKY «Jlama-AHTm» ¢ OalmoHaMu BOAOPOJA A KHCIOPOaA.

3anaHus:

1. Tloywemy MHOrMe aBTOMOOWMJIBHBIE KOMIAHWUM  pa3pabaThIBarOT
aBTOMOOWIIM, padOTaOIIUE HA BOJOPOIHOM TOIUIABE?

2. Kak BBIXJIONHBIC Ta3bl aBTOMOOWIICH, pabOoTaroIuX Ha YIJIEBOJIOPOAHOM
TOIUIMBE, BIIASIOT HA 3J0POBbE YEIIOBEKA?

3. Kakue «+» u «—» Bbl BUAUTE Y BOAOPOAOMOOHIICH?

4. Haliiute AOMOJIHUTEIBHYI0 UH(POpMaIuio 00 UX yCTPOICTBE.

5. Eciim B Bamieil ceMbe WIM Yy BallMX 3HAKOMBIX €CThb ABTOMOOWIIM,
NOJICYMTANTE, CKOJBKO MPUOIM3UTENBHO JTUTPOB OCH3WHA, ra3a W Kakod MapKu
UCIOJIb3YETE €KEAHEBHO.

6. Kakue BEIecTBa U B KAKOM KOJIMYECTBE MOTYT HAXOIUTHCS B BBIXJIOMHBIX
ra3ax BalliX aBTOMOOWIICH?

2.2.3. Y4eOHOo-ucc/1e10BaTe/IbCKHI POEKT

Y4eOHO-HCCEN0BATENBCKHI MMPOEKT SIBJISIETCS OCHOBHBIM CIIOCOOOM OLEHKH
PE3YJIBTATOB OOYYCHUS, CPOPMUPOBAHHBIX Yy OOYYAOIIMXCS B XOJE OCBOCHUS
NPUKIAAHOTO MOAyNs XumMuu B pasgenax 9.1. m 9.2, HccmenoBanue wu
XUMUYECKUN aHau3 OO0BEKTOB Ouochepbl/TexHochepsl (C ydeToMm Oyayei
npo(PeCCHOHATTEHOM NEATENBHOCTH ).
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[IpuBeneM mpuMmep TMPOECKTHOrO 3aJaHus, padoTa HAA KOTOPBIM
HAYMHACTCS ¢ HAaYajla pa3iena, a ACTaNbHOE BBIMOIHCHHAE 33JaHUi B rpynnax u
o(OpPMIIEHUE PE3YIBTATOB MPOEKTHON NEATENIBHOCTH MPOU3BOIUTCA B KOHIIE
W3YYCHHUS pa3acia.

OOmass TeMa MpPOEKTa, TNPHUBEICHHAS HWXKE, B  JalbHEHIIEM
JEKOMIIO3UPYETCA MO (PaceTHOMY NPHHLMIY B 3aBUCUMOCTH OT MOJYYaeMOW
00yYarOIIMMUCS CHENUATBHOCTH (MIPO(eccun), a Takke Kakaas rpynna MOKET
paccMoTpeTh Oosiee YIIYOJICHHO OJIMH M3 00s3aTEIbHBIX COJAEPIKATEIbHBIX
KOMITOHEHTOB (MOJTEM ) TPOEKTA.

Ha3panme mpoekTa: COCTAaBICHME MNPOEKTA LBETHHUKA/CAAa/Oropojam B
3aBUCUMOCTH OT COCTaBa MPOAHATM3UPOBAHHBIX MOYB.

IIpoGnema wuccaenoBaHHWsi: ONPEIACICHUE BO3MOXKHOCTH  Pa3OMBKH
IBETHUKA B COOTBETCTBHMHM C JU3aWHEPCKUM 3alpoCOM M HEOOXOJUMOCTH
aJanTanuu AU3aiiHEPCKOro MPOEKTA K MOYBEHHBIM U KIIMMATUYECKUM YCJIOBHSM
HAa OCHOBAaHUM WCCIEAOBAHUS XWUMHUYECKOIO COCTaBa MOYB NPEUIOKEHHOTO
y4acTKa.

Ienp mnpoexkra: onpencianTh BAMSHUE XHMHYECKOTO COCTaBa TOYB Ha
NPEUIOKEHHOM YYaCTKE Ha AaCCOPTUMEHT PACTCHHI, PEKOMEHIOBAHHBIX K
NOCAJIKE JUIsl peajin3aliv BEIOPAHHOTO AU3aHHEPCKOrO MPOEKTA.

3agavu npoexra:

1) uccnenoBaTh XUMHYECKHANA COCTaB, CTPYKTYPY, KMCIOTHOCTh MOYBHI Ha
NPETIOKEHHOM YUACTKE;

2) uccnenoBaTh MHCOJISLIMEO OTBEACHHOTO AJIsl IBETHUKA YYACTKA,

3) MpeAsTO’KATh MEPBl MO YIAYYIICHAID KA4eCTBA MOYBBI MYTEM BHECEHUS
pa3NMuUHBIX yA0OpeHWH W 100aBOK Ha MPEUIOKEHHOM YYacTKE B Ciydae
HEOOXOAUMOCTH,

4) onpenenuTh aCCOPTUMEHT PACTCHHUH B COOTBETCTBHU C BBISIBICHHBIMHU
0COOCHHOCTSIMHU MCCIIEAOBAHHOTO YYACTKa U JU3aHHEPCKUM 3alPOCOM;

5) cOCTaBUTH MOCATOYHYIO BEIOMOCTb;

6) MOArOTOBUTH M MyOIMYHO MPEACTABUTh MPE3CHTALMIO MO TEME MPOEKTA B
KOMAaHJIe.

Pe3yabTarsl 00yueHnus:

— OMNPEAENATh NEPEUEHb HEOOXOAUMBIX WCCICAOBAHANA XHUMHYECKOTO
cocrTaBa MOYB W y4yacTKa JUid COCTaBJICHMsS WIH QJaNTaluu  paHee
pa3pabOTaHHOIO MPOEKTA [IBETHUKA,

— ONUCHIBATh 33aBHCHMOCTb ACCOPTUMEHTA PAaCTEHWd OT KaudecTBa
NPETIOKEHHON TOYBKI 17151 00YCTPOHCTBA LIBETHUKA,
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— CMOCOOHOCTh HCIIOJIB30BATh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIM3a U
uHTEpOpeTaimu  uHopMal, W UHPOPMALMOHHBIE  TEXHOJOTHH IS
BBITIOJTHEHMS 33124 NpodeccuoHanbHOl AestenbHocTH (OK-2);

— CHOCOOHOCTh A(PPEKTUBHO B3aMMOJICHCTBOBATh U PA0OTaTh B KOJIJIEKTHUBE
u komauje (OK—4).

Pe3yabTar npoekTHOI padoThl 00y4a0IIErocs:

— MakeT / BUaeoMarepuan / meyaTHbie cpeacTBa / 3D-Moaenu KOCMUYECKOMH
TEXHOJIOTHH, MPE3EHTALMs PE3YJbTaTOB HMCCIEAOBAHUS HA NMPOPECCHOHATBHBIX
KOHKypPCax.

dopma npeacTaBJIeHus Pe3yJbTATOB IPOEKTHOI padoThI:

— 3amMTa NPOEKTAa C HWCHOJIb30BAHMEM CPEACTB BU3YAIM3ALMHA U
JEMOHCTPAUK MPpoayKTa ( / MakeTa / BUjeoMarepuaa / meyaTHeix cpeacts / 3D-
MOJACTH (ITPU HATTUYHN ).

Bo3mo:XHbIe BAPHAHTHI TEM MPOEKTOB:

1. HMccrnenoBanue cocTtaBa MUHEPAIBHON BOJABI M PEKOMEHIALMHU MO €€
M CMOJIb30BaHUIO.

2. HccnepnoBanue paspymiaroniero JACHCTBUS TPUPOJHOM BOJBI  HA
CTPOMUTEIILHBIE MATEPHATIBL.

3. CocTaBieHME TPOEKTA UBETHUKA/OrOpoaa/casa B 3aBUCUMOCTH OT COCTaBa
NPOAHATM3UPOBAHHBIX TOYB B COOTBETCTBUM C JU3aWHEPCKUM  3a0POCOM
(MOHOXPOMHBI ~ IBETHMK, IBETHUK  OJHOJETHUKOB,  MHOIOJIETHUKOB,
JEKOPATUBHBIN Oropoa u ap.).

4. CocraBneHue COTAHCUPOBAHHOTO MEHIO HA JCHb (HEACT) B
3aBUCUMOCTH OT COJEP)KAaHUS XUMHUYECKMX MAKpPO W MHKPOIJIEMEHTOB B
MPOyKTaxX MUTAHUSI.

5. MccnenoBanue KkauecTBa MUTHEBOW BOJIBI.

6. Hccnenoanue mpoO BOAONPOBOAHON BOJABI HA TPEAMET YCTPAHEHUS
JKECTKOCTH.

7. YCTpaHEHUE )KECTKOCTH BOJBI B CENBCKOXO3UCTBEHHON ACSITETBHOCTH.

8. KOoHTponb KauecTBa TEXHUYECKON BOJIBI PA3HBIX BUJOB B COOTBETCTBHH C
metoaukamu 1o 'OCT.

9. Co3nanue NEKOPATUBHOM IITYKATYPKH.

10. [IMurMEHTBI B U3CTUAX U3 CTEKIIA.

11. HccnepoBanue pa3pylIAOMIETO JCHCTBUS BOALI HA CTPOUTEIBHBIE
MaTEPHATIBL.

12. OueHka coCTOSHHSI BO3AyXa padoyeil 30HBI CHEenuaaucTa (TEXHOJOra,
CTPOMTENSE W T.M., C YYETOM OOJaCTH NPO(ECCUOHATBHON JEATEIBHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU JOKYMECHTAMHU
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2.3. OueHouyHbIe CpeaCTBA MNPOMEXKYTOYHOH  arrecrauuum 1Mo
AUCHUIUINHE «XAMUSD

[TpoMexxyToUHast arTecTauus MO AWCUUIUIAHE «XHUMHUS» MPOBOJUTCS B
(dopme sk3aMeHa. Kakblil 3K3aMEeHAIIMOHHBINA OWJIET COCTOUT W3 TPEX 3a7aHUil:
1) TeopeTnueckoe 3aJaHUE B BUAC BOMPOCA M3 TEOPETUYECKOTO COACP KAHHS
OCHOBHOTO M MPHUKIATHOTO MOAYJEH; 2) MpaKkTUYECKOE 3aJaHue (COCTABICHHE
YPaBHCHHH XUMMYECKMX PEaKOMii C y4aCTHEM HEOPraHWYECKUX  HJIU
OPraHAYECKUX BEUIECTB, B T.4. LEMOYEK MPEBPALICHUIA U KAYECTBEHHBIX PECaKLMN
OOHaApYKCHUS, XUMUYECKUX (POPMYJT HEOPraHUYECKAX U OPraHUYECKUX BEIIECTB,
B T.4. CTPYKTYPHBIX, 3aJaHWsi MO HOMCHKIATYpE HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB, OLEHKA U3MEHEHUS CKOPOCTH XMMHYECKOW peakuuu u
HANpaBJICHUS CMELICHHWS PAaBHOBECUS C WCHOJb30BaHWEM NpUHLMNA Jle-
[[Tarenpe; OLEHKA XMUMHYECKOIO COCTaBa M OOOCHOBAaHME NPUMEHHMOCTH
o0ObekTa OMo- wim TexHocepsl W T..), 3) pacueTHas 3adada (pacueThl MO
YPaBHCHUIO XUMUYECKUX PEAKLHIA, pacyeT MaCCOBOM AOIH (MACChl) XHMHUYECKOTO
ajeMeHTa (COCAMHEHMS) B MOJIEKYJIEe (CMECH), ONpeACNiCHUE MpOCTEHIei
(opMyJIbl OPraHUYECKON MOJIEKYJIbI, UCXOAS W3 DJIEMEHTHOrO cocrara (B %);
pacueTel TEMIOBBIX >(PPEKTOB XUMHUYECKUX PEAKIUi; pacyeTbl 3aBUCUMOCTH
CKOPOCTH XMMHYECKON PEAKIMKN OT KOHLICHTPALMKA U TEMIEPATYPHI U T.11.).

[TpuBenem nmpuMep 3K3aMEHALMOHHOTO OUITETA.

3ananme 1.

Kakoil pacTBOp HMCHONB3YHOT [ KAYECTBEHHON PEKLMK ONPEACIICHUS
XJIOpUAOB, OPOMUIOB, HoauaoB? Hanummre ypaBHEHUs peakuuid U 0OOCHYHTE
OTBET.

3ananmue 2.

JlaHa cxema IpeBpalleHui.

CszOH Al203, 400°_) X1 KMnO4, H20, 0-20°_) X2 HBr (u36.), t_) X3 t_) STHH —
—C,H,0

[TponmimTe BCE peakumu U onpeaenuThb Bemectsa X1, X2, X3.

3ananmue 3.

Onpenenure MacCoBbIE JOIM XUMUYECKMX 3JIEMEHTOB B OKCHJEC ATFOMUHUS
Al,O; 1 BbIpa3uTe UX B MPOLICHTAX.
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3aKJIoYeHue

Takum oOpa3om, (POHA OLCHOYHBIX CPEACTB MO JUCUUIUIMHE «XHAMHUSD»
COCTOMT M3 OLEHOYHBIX CPEICTB TEKYLIEro, PpyOeKHOro (TEMAaTHYECKOTO)
KOHTPOJIA ¥ 3aJaHUNA ITPOMEKYTOYHON aTTECTALUH.

B  yu4eOHO-METOIMYECKOM KOMIUIEKCE NPHUBEACHBI MPUMEPHl 3aJaHUi,
KOTOPBIE SBJISIFOTCS MOJENBbHBIMU. KaxKablii MpenogaBaTelib, B CBOKO OYEPE/lb, B
paMKax CBOEH METOAMYECKOHN NEATEIBHOCTH CaM MPOEKTUPYET W pa3padaThiBacT
CpeacTBa 0OyUEHUsl U KOHTPOJIS, & TAKKE BBIOMPAET METOBI M OPraHU3allMOHHBIC
(dopmbI UCXOMs u3 OPraHU3aLMOHHO-TIEJArOTHYECKAX YCITOBHIA
00pa3oBaTeNbHOrO MPOLECCa, COOCTBEHHOTO OIBITA, YPOBHS MOJATOTOBICHHOCTH
Y MOTHBALIMU CTYJEHTOB.
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