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1. HacnopT OHCHOYHLIX CPEACTB M0 NHCHHILIHHE «XHMHSD

Jns  gopmMupoBaHus, KOHTPOJAS W OLEHKM PE3YJIbTAaTOB OCBOCHHUS
001e00pazoBaTebHON TUCUMIUIMHBL « XUMHS» pa3padoTaHa CUCTEMA OLICHOYHBIX
MeponpusTiid, yuuthiBatouias —tpedosanus DI'OC  COO  (npeameTHble
pe3ynbtatel) 1 @I'OC CTIO (obmue 1 mpodecCHOHATbHBIE KOMITETEHIINH ).

BaxxHoil 0COOEHHOCTBI) CIPOEKTUPOBAHHOM CHCTEMbI OLICHUBAHUS SIBIISIETCS
COIIACOBAHHOCTH OLIEHOYHBIX MEPONPHUATHH W 3aljlaHUPOBAHHBIX PE3YJILTATOB
00yuenus. Kaxnoe oLleHOYHOE MEPONPUATHE HANPABIIEHO HA (POPMUPOBAHUE WITH
WU3MEPEHHUE 3HAHUS / YMEHHSI B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00yueHHSI,

B mucumumiuHe «XuMHUS» K OCHOBHBIM  OILCHOYHBIM — MEPOIPHITHIM
OTHOCSTCS: 3aJaHusl B TECTOBOH (hopME, MPAKTHUECKHUE 3aJaHUsl HA COCTABJICHHUE
YpaBHEHHMH  peakuuil, KIacCU(PUKALMI0O W  HOMEHKIATYPY  XMMHUYECKHX
COCIMHEHMI, pacueTHble  3anadd, JiabopatopHele  pabOThl,  MPAKTUKO-
OPUEHTHPOBAHHBIE 3a7aHMs (PaCUeTHBIE W TEOPETUUYECKHE). B MpHKIaTHBIX
MOJIYJISIX B KaU€CTBE OIEHOUYHBIX MEPONPHATHHA TakKe 3arjlaHAPOBaHbI KEHCHI U
yueOHO-UCCIIeIOBATETLCKHAE TPOCKTHI.

Peanuzanusi OLEHOYHBIX MEPONPUATHN MO XMMHH 3alUIAHUPOBAHA B PAMKAX
TEKYIIET0, pyOeKHOTO (TEMaTHYECKOT0) KOHTPOJIS U MPOMEKYTOUHOH aTTeCTalluu
MO JUCLMTITHHE.

Cucrema OLEHOYHBIX MEPONPHUATHI MO XUMUU NPEICTaBICHA B MACIOPTE
OIICHOYHBIX CpeacTB (Tabnuma 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




Mopyas / Paznen / Tema

Pe3yabTar 00y4yenus

THnbl OLEHOYHBIX MEPONPHATHH

3.1

Knaccudukanus, HoMeHKIaTypa
1 CTPOEHHE HEOPTraHHMUECKHUX
BELIEeCTB

Knaccupuumposarbs HeopraHuuecKue
BEIIIECTBA B COOTBETCTBUH C UX
CTpOEHHEM

1. Tect «HomeHKknaTypa M Ha3BaHUE HEOPTAaHUYECKHUX BELIECTB
UCX OIS U3 UX XUMHYECKOH (POPMYJIBI HIIH COCTABJICHHUE
XUMHYECKOH (hOpMyJIbl HCXOMsl M3 Ha3BaHUS BEIEeCTBa 110
MEXKIYHAPOIHOH UM TPUBHAJILHOIT HOMEHKIIATY pey.

2. 3aja4uu Ha pacyeT MacCOBOM JOJH (MacChl) XUMHYECKOIO
aJieMeHTa (COeIMHEeHHsI) B MOJIeKyJie (CMeCH).

3. ITpakTHdeckue 3aaHus MO KJIaCCU(PHUKALMK, HOMEHKIATYPe U
XUMHYEeCKUM (popMyIaM HEOPraHUYECKUX BELIECTB Pa3INUYHbIX
KJIACCOB.

4, TIlpakTHyeckue 3a1aHus Ha ONPeAEICHHe XUMHYECKOH
AKTUBHOCTH BELIECTB B 3aBUCUMOCTH BHJAa XUMHUYECKOH CBA3H U
THIA KPUCTAJUIMYECKOH PEIIeTKH

32

DU3UKO-X UMHYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB

VYcTaHaBauBaTh 3aBUCHMOCTD (PU3HKO-
XUMHYECKUX CBOHCTB
HEOPraHMYECKUX BeIeCTB OT
CTPOEHHUSI AaTOMOB H MOJIEKYJI, & TAKIKE
THUIA KPUCTAJUTMYECKON PELIETKH

1. Tect «OcoOEHHOCTH XMMHYECKHX CBOMCTB OKCUJIOB, KHCJIOT,
OCHOBaHUM, aM(POTEPHBIX THAPOKCHAOB H COJIEIT»,

2. 3amaHus Ha COCTABIEHUE YPABHEHHI X MMHYECKHX PEAKIIHI C
y4acTHEM MPOCTBIX M CJIOKHBIX HEOPTaHMYECKUX BEILEeCTB!
OKCHJOB METAJIJIOB, HEMETAJUIOB H aM(DOTEPHBIX JJIEMEHTOB,
HEOPraHMYECKUX KHUCJIOT, OCHOBAHMIA U aM(OTEPHBIX
IHIPOKCH/IOB, HEOPraHUYECKHX COJIeH, XapaKTePU3YIOLINX HX
CBOWMCTBA M CMIOCOOBI MOJTyYeHHUS.

3. [IpakTHKO-OpHEHTHPOBAHHBIE TEOPETHYECKHE 3a/ITaHUS Ha
CBOIICTBA M MOJyY€HHE HEOPTAHUYECKHX BEILIECTB.

4. JTabopaTopHas pabota « CBONCTBa METAJIJIOB H HEMETAJLIOBY




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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Mopyas / Paznen / Tema

Pe3yabTar 00y4yenus

THnbl OLEHOYHBIX MEPONPHATHH

9.1.3

XHUMHYECKHI KOHTPOJIb
Ka4eCTBa MPOAYKTOB MUTAHUS

HccnenosaTb XUMUYECKHUH COCTaB
MPOAYKTOB MTUTAHHsI

1. Tect «OpraHuyueckre ¥ HEOPTraHUYECKHE BEIIECTBA, BXOIAINE
B COCTaB MPOAYKTOB MUTAHHA.

2. [IpakTHKO-OpHEHTUPOBAHHBIE 3aAHUS 110 KYJIHHAPHOM
TEMaTHKe.

3. JJabopaTtopHnas pabota (Ha BbIOOp):

— OOHapy’keHHe HUTPATOB B MPOOYKTAX MHTAHHS,

— HccnenoBanue MpoayKTOB MHTAHHS HAa HAJIHYHE YTJICBOIOB
(MyKa, TBOpPOT, MOJIOKO, HOTYpPT) Ha HaJIM4Ke YIIIeBOOOB (Kpaxmall,
IJII0K034, caxaposa)

XuUMH4eCcKHii aHamu3 mpod
TIOYBBI

HccnenoBaTh XUMHYECKHHA COCTaB
po0 MoYBkI

1. Tect no TeMe « XMMHUYECKHI COCTAB HEOPraHUYECKUX H
OpPraHUYECKHUX YAOOPEHMID».

2. 3ananue «B3anMocBsI3b cocTaBa MOUBLI, THUIT IOYBHI H €€
Ha3HAUEHUS.

3. JlaboparopHas pabora (Ha BbIOOD):

— O0HapykeHHe HEOPraHHYECKUX MPHMeceil B Mpodax Mo4Bk,
— Onpenenenue pH BoaHoit

BBITSDKKH TIOYBbI, €€ KHCJIIOTHOCTH H LIEJIOYHOCTH

HccnenoBanue 00bEKTOR
duocgepsr

HccnenoBaTte XUMHUYECKHH COCTAB
00BbekTOB OHOChepr! Ha MpUMepe
l'[pO,[[YKTOB l'[I/ITaHHF[, BOAbI H MMOYBHI

YuyeOHO-HCCIen0BaTENbCKHIT MPOEKT B OONACTH UCCIIETOBAHHS
00BeKTOB OHOChEpHI.

Bo3MoskHBIE TEMBI TPOEKTOB:

1. MUccnenoBaHue cocTaBa MUHEPaJIbHOH BOJIBI M PEKOMEHIALIMH
MO €€ HCMOJIb30BAHUIO.

2. MUccnenoBanue pa3pylmiaroimero AeHCTBUSA MPUPOAHON BOIBLI HA
CTPOUTENIbHBIE MaTEPHAIbI.

11




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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Mopyas / Paznen / Tema

Pe3yabTar 00y4yenus

THnbl OLEHOYHBIX MEPONPHATHH

922

XUMHUYECKHi aHaau3 npod
TEXHUYECKOH BOJIBI

HccnenoBaTh XUMHYECKH COCTAB
po0b TEXHUYECKOH BOABI

1. 3amaun Ha onpeaeneHne METAIJIOB, HEOPTaHMYECKHX aHHOHOB H
OpPraHMYECKHX BEIIEeCTB B TEXHMYECKOH BOJE PA3HOrO HA3HAYECHHA.
2. [IpakTHKO-OpHEHTHPOBAHHBIE TEOPETHYECKHE 3aIaHHs Ha
COCTaB BOZBI M CIIOCOOBI BIPA)KeHHsI KOHLIEHTPALIUI U ITepecueT
KOHILIEHTPALHii (C HCIIOb30BAaHHEM HOPMATHBHbBIX TOKYMEHTOB).
3. 3amanue « XMMHYECKHIT COCTAB TEXHHUYECKOI BOIBI, THIT BOIBI U
CrocoObl €€ MPUMEHEHHSD (C HCIOJIb30BAHHEM HOPMATHBHBIX
TIOKYMEHTOB).

4. JlabopatopHas pabota (Ha BbIOOD):

— OnpeneneHue XJOPUAOB METOOM TUTPOBAHUS B TEXHHUYECKOH
BOJIE;

— OnpeneneHne KeCTKOCTH TEXHUYECKOH BOIBI METOIOM
TUTPOBAHHS

923

XUMHYECKUI KOHTPOJIb
KauecTBa BO3yXa

HUccnenoBate copepkanue
YIIEKMCIOro ra3a B BO3ayxe

1. Tect no Teme «XMMH4YECKHUIT COCTaB aTMOC(EPHOro BO3AyXa U
BO3ayxa paboueit 30HbI.

2. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUs HA XUMHYECKHI aHAIHU3
COCTaBa BO3yXa.

3. JIaboparophas padora «OmnpeneneHne conepkaHus
YTJCKHCIOro ra3a B BO3AyXE

MOMELLEHHUS IKCITPECC-METOIOM»
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No Mopyas / Paznen / Tema Pe3yabTar 00y4yenus TUNbl OLEHOYHBIX MEPONPUATHIH
9.2.4 | XuMuueckuii aHanmu3 npod Hccnenosatk mpoObl MaTepHanoB 1. [IpakTHKO-OpHEHTHPOBAHHBIE 3aAAHHA IO XUMHYECKOMY
MaTepHaoB CTPOUTEIBHO- CTPOMTENBbHO-PECTABPALIHOHHOM aHanM3y npod MaTepuaNoB CTPOUTENBHO-PECTABPALIMOHHOM
pecTaBpallOHHOMN JedTelbHOCTH |IesITeIbHOCTH U Inu3aiiHa IesITeIbHOCTH U IM3aiiHa.
U nu3aiiHa 2. JIaboparopHast pabota (Ha BbIOOp):
— HU3rorosienue kpacok (noadbop MUrMeHTOB U CBA3BIBAKOLIMX
BEINECTB);
— Hccnenopanue CBOICTB BSKYILHX BEIIECTB HA IIPUMepe TUIica
9.2.5 |UccnenoBanue 00bEKTOB HccnenoBaTe XUMHYECKUH COCTAB VuebHO-HCCIe0BaATENIbCKHI POEKT B 00J1ACTH HCCIIEI0BAHMUS

TexHochepbl

00BeKTOB TexHOC(hEpBbI Ha MpUMepe
TEXHHYECKOH BOJIBI U MATEPHUATIOB
CTPOMTENBHO-PECTABPALIHOHHOM
NESITEIbHOCTH U TH3aliHa

00BEKTOB TexHOChephL.

Bo3moskHBIE TEMBI TPOEKTOB:

1. KoHTponb kauecTBa TEXHUUECKOH BOJbI Pa3HBIX BHIOB B
cooTBeTcTBUH ¢ MeTonukamu o I'OCT.

2. Co3gaHue AeKOPaTHUBHOH ITYKAaTYPKH.

3. [IurMeHTEI B U31@NUAX U3 CTEKJIA.

4. Uccnenosanue paspyLiaroniero AeicTBrs BOAbI Ha
CTPOUTEJIbHbIE MATEPUAJIBL.

5. Ouenka cocTosiHHs BO3yXa padoueii 30HbI CrielHaIincTa
(TexHOJIOTa, CTPOUTENS U T.I1., C YYeTOM 00JIaCTH
npodheCCHOHANBHOM AesTeTbHOCTH) B COOTBETCTBHH C
HOPMAaTHBHBIMU JJOKYM@HTaMHU
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2. OueHo4YHbIe CpeacTBa N0 THCHHILIHHE « X HMHSD)

2.1. OueHo4YHBIE CpeaACTBA TEKYLUIEI0 KOHTPOAS M0 AHCHUILIHHE
«XHMHD)

Tekylwuidi KOHTPOJIb  Pe3yabTaTOB  OOY4YEHHS MOXKHO OCYLUECTBIISATh
pPa3IMYHBIMU METOJAMH W C MOMOUIBID Pa3/IMYHBIX OLEHOYHBIX cpeacts. [lo
JUCLUTIINHE «XHUMHSA» B KAUECTBE CPEACTB TEKYIIErO0 KOHTPOJIS NPUMEHAIOTCS
BOMPOCHI U1 OPraHu3aluy YCTHOTO U MUCbMEHHOTO OMPOCa, CUCTEMbI 3a1aHUH B
TECTOBOU (popme, 3aauu U YIPAKHEHUS, TPAKTUKO-OPUEHTHPOBAHHBIE 3a/1aHUs
(TEOPETUYECKHUE, PACUETHBIE, CUTYALIMOHHBIE), JJA0OpAaTOPHBIE PadOTHI U JIPYyIrHe
OLICHOYHBIE MeponpusiTHs. Huke npuBeieM NpuMepsl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHHii B TecTOBOI opme

Cucrema 3anaHuii B TECTOBOH (OpME — ITO COJAECP)KATENbHAs CUCTEMA,
OXBATBHIBAKIIAA B3aUMOCBS3aHHBIC 3JIEMEHTHI 3HAHWW. B OTIMYMEe OT TECTOB, B
CUCTEMAX 3aJaHUH BEPOATHOCTH NPABUJIBHOIO OTBETA HA MOCJICAYIOLIEE 3aJaHHE
MO>KET 3aBUCETH OT BEPOSATHOCTH MPABHJIBHOIO OTBETA HA MPEABIAYIINE 3a1aHHUS.

JUiss Toro 4roObl HA OJHOM COJEPKATEIbHOM MaTrepHalie MOKHO ObLIO
COCTaBUTh HECKOJIBKO BapMaHTOB TECTa, KOHCTPYHpYHT Oa3y 3aaaHuii B
TecTOBOH (hopMme. Eciiu €CTh KOMIBIOTEPHBIEC TPOrPAMMEI T€HEPALIMK TECTOB, TO B
IporpaMmy CO3JaHMs TecTa BBOAMTCA 0asza, BKIoUaroas B ce0s napajie/ibHbIe
N0 COACPXKAHWUIO W TPYAHOCTH BApUaHThl OAHOTO M TOrO K€ 33JaHus. ITO
O03HAYAET, 4YTO NPOBEPKA 3HAHUS MPU3HAKOB, CBOWMCTB, cOCTaBa, (QyHKUMU
OJTHOTHITHBIX OOBEKTOB MOKET OBITh OpraHM30BaHa Ha 0a3e€ OJHOTO W TOrO XKE
3a/IaHHMs, MEHSIOMIETO B CBOEM TEKCTE TOJBKO HA3BAHUE ATUX OOBEKTOB. OTH
3a/laHus Ha3bIBAtOT (PACETHBIMH, T.€. UMEHOILIMMHU MEPEMEHHBIE JIEMEHTHI.

IlpuBeneM npuMep CHCTEMBI 33JaHUNA B TECTOBOH (opMeE, BKIHOYANOLIEH
(aceTHbie 3a0aHus (PaceTrl B 3aJaHAN 3aKITFOUYEHBI B (DUTYPHBIE CKOOKH ).

Haszganue tembl Tema 1.1 «CTpoeHHE aTOMOB XUMUYECKHX
3JIEMEHTOB U MPUPOJA XUMHUUYECKOH CBA3U»

Pesynbrar oOydenust | CocTaBlisTh XUMUYECKHE (OPMYJIBI COEAMHEHHI
B COOTBETCTBMM CO CTEMEHBI0  OKHCIICHHS
XMMHYECKUX 3JIEMEHTOB, UCXO/S U3 BaJCHTHOCTH
1 JIEKTPOOTPULIATEILHOCTH

OO01ue KOMNEeTeH U OK 01

Boi0epuTe o1uH NpaBUIbHBIH 0TBET:
1. Atombl C 1 Si UMEIOT OIMHAKOBOE YHCIIO:
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A) HEHTPOHOB B sApE

b) aHepreTuueckux ypoBHEH

B) 3/1eKTPOHOB HA BHEIIHEM 3HEPrEeTHUECKOM YPOBHE

[') anekTpoHOB

2. B psany xumudeckux anemeHToB Li—-Be-B—C Metammnyeckue cBoicTBa:

A) ycwInBaroTCs

b) ocnabeBator

B) He MeHsrOTCS

[') U3BMEHSIOTCA TIEPUOAUUECKH

3. K s-351eMEeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

[) Br

4. Ilyrem coeiMHEHUs aTOMOB 1101 HoMepoM 11 u 17 oOpasyercs BEneCTBO
C XUMHYECKOM CBA3BIO:

A) MOHHOH

b) KOBaJIEHTHO! MOJAPHOIA

B) KoBaseHTHO# HETIONAPHOMH

[') meTanauueckoi

5. {KOIMYECTBO JJIEKTPOHOB B AaTOME, KOJIUYECTBO HHEPreTHYECKUX
VPOBHEH, KOJIMYECTBO JJIEKTPOHOB HA TMOCIETHEM SHEPreTHYECKOM YPOBHE,
KOJIMUECTBO MPOTOHOB B sJIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoaa

b) HoMepy rpynnsl

B) nopsakoBoMy HOMEpPY

6.{xnopuay Oapus, ammasy, aMMHaKY, CCPHOM KHCIIOTE }COOTBETCTBYET

A) MIOHHAs XUMHYECKAs CBA3b

b) koBasieHTHas MoJIIpHAs XUMUYECKast CBS3b

B) xoBanieHTHAs HENOSPHAS XUMUYECKAs CBS3b

7. {cBsi3b, 00pa3oBaHHasl 3a cyeT 00pa3oBaHus OOIIMX IEKTPOHHBIX Tap;
CBsI3b, 00pa30BaHHAs 3a cYET 000OIIECTRICHUS BAJICHTHBIX AJICKTPOHOB; CBSI3b,
00pa3oBaHHAs 32 CYET HACKTPOCTATUUECKUX CHIT MPUTSDKEHUS | HA3bIBACTCS

A) NOHHOH

b) meTannnueckoi

B) koBajieHTHOMH

8. {B mopsKe BO3pacTaHKs METAUIMYECKUX CBOMCTB; B NOPAAKE YObIBAHHS
pazyca aTOMOB; B MOPSJIKE BO3PACTAHUS KUCIOTHBIX CBOHCTB JIETYUYHX

BOJIOPOAHBIX COCAMHEHHUH } 37IEMEHTHI PaCTONIO’KEHBI B PSIY
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A)K, Ca, Sc

b) Al, Mg, Na

B)F,Cl 1

9. Kakoe u3 cyxaeHuii BepHO wist 31eMeHTOB { VA rpynnsl , IVA rpynmnsl,
[A rpynmbi }

A) obmiast popMyna JIeTyuero BOJAOPOIHOTO coeanHeHns RH4

b) He 00pa3yroT 1eTyYnX BOAOPOAHBIX COCAUHEHU I

B) 10 3aBepiieHus SHEPIETHYECKOIO YPOBHSA HE XBATAET TPEX JIEKTPOHOB

10. Cpenu BemiecTB, YKa3aHHBIX B psiay {NH3, 0o, HCI, SO3; Ca0, HNO3, CI2,
CO2; H2S04, HI, CuCl12, CH4, NH3 } KOIMYE€CTBO COCTUHEHHH C KOBAJICHTHOM
IIOJIIPHOM CBSA3BIO PABHO

A) Tpem

b) nBym

B) uetbipem

11. Xumuyeckas CBsi3b B MOJICKYJIAX {030HA W XJIOPKU/IA KAJIbLIUS, CEPHOI
KHCITOTHI ¥ XJIOPH/Ia aMMOHHS;, CEPHOM KHUCIIOTHI M 030HA} COOTBETCTBEHHO

A) KOBaJICHTHAs MOJISIPHAsA U MOHHAs

b) koBaneHTHAs MOJIIPHAs U KOBAJICHTHAS! HEMOJISIPHAS

B) koBasieHTHas HENOJSPHAS U MOHHAS

Kak BHAHO M3 MPHUBEACHHOTO MPUMEPA, KOKA0E (PACEeTHOE 3aAaHUE MOIKET
ObITb NPEOOPa30BAHO B HECKOIBKO PA3IMYHBIX BAPUAHTOB OJHOIO 3aJaHHUS
TECTOBOM cucTeMbl. [Ipu opranMsaimmyd aBTOMaTH3WPOBAHHOIO TEKYILETO
KOHTPOJSL TOSBIIAETCS  BO3MOXKHOCTH TE€HEpanuu  OOJIBIIOTO  KOJMYECTBA
BApUAHTOB TeCTa, MNPHU STOM 3aJaHMs, MOJMy4yeHHble u3 (¢acera, OyayT
NAPALIENIbHBI 110 COAEPIKAHUIO U TPYAHOCTH.

2.1.2. llpakTHyecKne 3aJaHUs U 321a4H

[IpakTHueckre 3agaHus M 3a4a4d, 4YacTO MCHOJB3YEMBIE B KaveCTBE
JUJAKTHYECKUX CPEACTB B E€CTECTBEHHOHAYYHBIX JIMCLMIUIMHAX, TAKKE MOIYT
ObITh (haceTHBIMA. BO3MOXKHO NPUMEHEHHE 3a1a4 C BapuaHTaMH OTBETa IS
yA00CTBa OpraHu3aluy aBTOMATU3MPOBAHHOIO KOHTPOJIS.

[IpakTyecKkue 3a1aHus ¥ 3a1a4 NPEICTABJICHBI B pa3ienax:

1. OcHOBBI CTpPOECHHSI BElIECTBA — 33/a4M HA COCTABICHHE XMMHYECKHX
(opMy1 ABYXaTOMHBIX COCIUHEHHH (OKCUAOB, CYIb(UAOB, THAPUAOB U T.I.).

2. XuMHn4ecKue peakuuu

2.1. 3amaum Ha COCTABICHUE YPABHEHUH PEAKLMi: COCIMHEH NS, 3aMELLICHUS,
pa3ioKeHus, OOMEHA M pPEaKkUMil ¢ y4aCTHEM KOMIUIEKCHBIX COCAMHCHHH (HA
OpUMEPE  TUAPOKCOKOMIUIEKCOB — QIIOMUHHS W LMHKA), OKUCIUTEILHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMHA € MCIOJB30BAHUEM METOAA JJIEKTPOHHOTO
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OanaHca; € y4yaCTMEM  KOMIUIEKCHBIX  COCJMHEHMI  (Ha  mpuMepe
TUIPOKCOKOMIUIEKCOB [IMHKA U AJIFOMUHHA ).

2.2. 3amaum Ha pacyeT KOJUYECTBEHHBIX XapPaKTEPUCTHK MPOAYKTa Peakiuu
COCOUHEHMS, MACCOBOM MM OOBEMHOR [0JAM BBIXOJA MNPOAYKTA PEaKLUU
COEMHEHUS! OT TEOPETUYECKH BO3MOKHOIO, OOBEMHBIX OTHOILEHWH Tra30B;
KOJIMYECTBCHHBIX XAPAKTEPHUCTHK MCXOJHBIX BELIECTB M IMPOAYKTOB PEAKIUU,
Macchl (00BbEM, KOJMYECTBO BEILIECCTBA) MPOJAYKTA PEAKUUU, €CJIM OJHO M3
BELIECTB [JaHO B BHIE pacTBopa C ONPEACIIEHHOW MaccoBOH  moueid
PacTBOPEHHOTIO BEILIECTBA.

2.3. 3amaHus HA COCTaBICHHE MOJIEKYJIIPHBIX W HWOHHBIX PEaKkUuil ¢
VYaCTHEM OKCHUIOB, KHCJIOT, OCHOBAHUH W COJIEH, MOHHBIX PEaKLUil T'HAPOIM3a
COJIEH, YCTAHOBICHUE U3MEHEHHS KUCIIOTHOCTH CPEIBL.

3. CTpoeHue U CBOICTBA HEOPTAHHYECKHX BEIECTB

3.1 3amauum Ha pacyer MACCOBOM J0JIM (MAcChl) XMMMYECKOrO 3JIEMEHTA
(coeTMHEHHS ) B MOJIEKYJIE (CMECH).

3.2. [IlpakTHyeckue 3amaHus MO KilacCH(PUKALMK, HOMEHKIAType W
XUMHYECKUM (hOopMyJiaM HEOPraHWYECKHMX BEILECTB Pa3IMUHbIX KJIACCOB.

3.3. Ilpaktuueckue 3aJaHusi HA ONPEACICHUE XUMUYECKOH AKTMBHOCTH
BEILECTB B 3aBUCUMOCTH BHJA XUMWYECKON CBA3M M THINA KPUCTAJUTMYECKOMN
PELUETKH.

3.4. 3anaHus HA COCTARJICHUE YPABHEHUH XUMHMUYECKHUX PEAKLMI C yU4aCcTHEM
MPOCTHIX W CJIOKHBIX HEOPraHWYECKUX BEIIECTB. OKCU0B METAJUIOB, HEMETAIIOB
1 aM(POTEPHBIX IIEMEHTOB, HEOPraHUYECKHX KUCIIOT, OCHOBaHUI U aM(POTEPHBIX
THIPOKCHIOB, HEOPraHUYECKUX COJEH, XapaKTepu3yHLIMX WX CBOICTBA U
COCOOBI MOy YEHHUS.

4. CTpoeHue U CBOICTBA OPraHHYECKHX BEILECTB

4.1. 3agaHusi HA COCTABJICHUE HA3BAHWUH OPraHUYCCKUX COCAMHECHWH TIO
TPUBHAIBLHON WIIH MEKAYHAPOJHON CUCTEMATHYECKON HOMEHKIIATYPE;

4.2, 3amaHus Ha COCTaBIEHHWE TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX
(OpMyJ1 OPraHMYECKUX BELLECTB OTAC/IBHBIX KJIACCOB.

43. 3agaun Ha onpeneneHue npocrediieil  (GopMylsibl  OpraHUYECcKOi
MOJIEKYJIbI, ICXOs1 U3 3JIEMEHTHOIO cocTaBa (B %).

4.5. 3anaHusi HA COCTABJICHUE YPABHEHUH XUMHYECKMX PEAKLUMH € y4aCTUEM
OPraHMYECKUX BEILECTB HA OCHOBAHWH UX COCTABA U CTPOCHHS.

4.6. 3amaHvs Ha COCTaBJIEHUE VYPAaBHEHUH XWUMHMYECKHX pPEaKLui,
WUTIOCTPUPYIOIIMX XMUMHYECKUE CBOWCTBA € YYETOM MEXAHU3MOB IPOTEKAHUS
JAHHBIX DPEaKUMid M TIEHETUYECKON CBS3M OPraHUYECKHUX BELIECTB PA3HBIX
KJIACCOB.

4.7. PacueTHbIe 3a/1a41 TI0 YPABHEHUAM PEAKLMI ¢ yYaCTHEM OPraHUUYECKHX
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BELLECTB.

5. Kuneru4eckue H TEPpMOJAHHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUSA
XHMHYECKHX peaKkuui

5.1 TlpakTuyeckue 3a1aHusl HA OLECHKY M3MECHEHUS CKOPOCTH XUMMUYECKON
pPEaKUMM U HAIMPABJIEHUS CMELIEHWS PABHOBECHS C MCIIOJIB30BAHUEM MPHHLMIA
Jle-ITaremnse.

5.2 3apauM Ha pacueThl TEIUIOBBIX A(P(HEKTOB XUMUYECKMX peakuuil u
OMpEAENEHNE THMA peakiuuu (Mo  TemioBoMy  3QQeKTy: dK30- H
IHIOTEPMUYECKHE ).

6. /IncnepcHble CHCTEMbI

6.1. 3ajaun Ha NPUrOTOBJICHUE PACTBOPOB.

7. KauecTBeHHble peakuun OOHApPY)KEHHSI OPraHHYeCcKHX H
HEOPraHu4YeCKHUX BelecTB

7.1. IlpakTuueckue 3agaHMsi HA COCTABICHHME YPABHCHUH peakuuil
oOHapyskeHHsl KaTHOHOB [-VI rpynm ¥ aHHOHOB, B T.4. B MOJICKYJSPHOH W
MOHHOM (popmax.

7.2. TlpakTHyeckWe 3aJaHus Ha COCTABJICHUE KAUYECTBEHHBIX PEAKLMi
OOHAPYKEHUsI OPraHUYECKUX COCIUHEHMUIA.

9.1. UccienoBanue U XUMH4YECKHII aHAIH3 00bEKTOB OHocdepsl

1. TunoBbIie pacueThl MO TEMATHUKE FKCIEPUMEHTA.

2. 3agaud Ha BBIYMCIICHUE CPEAHErO 3HAUYEHUS OKCIEPUMEHTAIBHBIX
JTAHHBIX, TTOTPEITHOCTH.

3. 3amanue «XWMHUUYECKHH COCTAB BOJBLI, TUM BOALI W CIOCOOBI €€
MPUMEHEHHUS (C UCTIOIB30BAaHUEM HOPMATHUBHBIX JOKYMEHTOB).

4. 3apanue «B3auMOCBsI3b COCTABA IMOYBLI, THII IIOYBLI M €€ HA3HAYCHUS .

9.2. UcciienoBanue H XUMH4YECKHII aHAIU3 00bEKTOB TeXHOC(epbl

1. TunoBbie pacueThl MO TEMATHUKE IKCIEPUMEHTA.

2. 3agaud Ha BBIYMCIICHUE CPEAHEr0 3HAUYEHUs DKCIIEPUMEHTAJIBHBIX
JTAHHBIX, TTOTPEITHOCTH.

3. 3amauum Ha ONPEACIICHUE METAIIOB, HEOPraHWYECKMX AaHHUOHOB H
OPraHuYeCKUX BELIECTB B TEXHUUECKOH BOJIE PA3HOTO HA3HAYEHUS.

4. 3apanue « XMMHUYECKHI COCTaB TEXHUYECKOM BOJBI, TUT BOJBLI M CIIOCOOBI
€€ MPUMEHEHUS (C UCMOJIB30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpumepsl 32124 110 pa3HbIM T€MaM JHCLHHILIHHBI

I. C BapuanTamMu 0TBETOB

1. B peakuuto, TEPMOXUMUYECKOE ypaBHEHUE KOTOpoid S + O, = SO, + 297
k/x, Bctynuna cepa maccoid 1 r. Konmm4ecTBO TEMIOTHI, BBIACIUBLICECS NPU
JTOM, PaBHO:

A) 9,28 k/x
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b) 74,25 kJIx

B) 29,7 k]l

2. YKaxuTe COJib, BOAHBIN PACTBOP KOTOPOH MMEET WIETIOUHYH) CPENY

A) cynbdar kanus

b) xnopua antoMuHuUs

B) kapOoHnar kanus

3. Onpenenure Ha3BaHUE BEUICCTBA, IJIABHAS LIEMb KOTOPOrO COCTOUT M3
YETBIPEX aTOMOB YIJIEPO/a, COAECPKUT KAPOOKCHIIBHYIO TPYIINY U OJHY ABOHHYIO
CBSA3b, & TAK)KE PAAMKAJIBI METHII H OTHIL.

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

b) 3-metun-2-31unlyTen-3-0Bas KMCI0Ta

B) 2-meTni-3-3THi0y TeH-3-0Bast KAUCI0Ta

dacerHbIe 321241

4. CocTaBbTe XUMUYECKUE (POPMYJIbI IBYXATOMHBIX COCIUHEHHI: { CHIMLIM
Kanblus, ruapua Oapusi, cyiabpun skeneza (III), oxemp asora (II), oxcun
amoMuHUs, Xaopuj kenesa (11), aurpun Gapust, okcus pTyTd (1), OKCHI CypBMBI
(V), okcua meau (1), xnopua prytu (1), HUTpUA KaKs, CUTTMLMA MArHusl, THAPH]L
amomunus, cyabpua ceunua (I1I), Opomuna umnka, oxkeun yriepoaa (II), oxcun
xyiopa (V), aurpua Harpus, noaua memm (1), okena xpoma (I1), okena azota (V),
ruapua Hatpus, xmopua xpoma (III), okcun kamust, okcua Mbimbska (I11),
CyJibu UMHKa }.

5. ITpu B3aumoneiicteum {40; 20; 35} T cmecH {cepebpa M IMHKA, IIUHKA H
MEITN; MEJIU M 5KeJie3a} C COJITHOM KMCITOTOM BBIAETHIIOCH {6,72; 2,24, 5,6} nraza
(1.y.). Onpeaenute MacCoBYHO A0 (B %) {LIMHKA, MEIH; JKeNe3a} B CMECH.

6.YpaBHANTE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKLIUIO

{MHOQ + H,SO4 = MnSO4 + O, + H,O;

Zn + K,Cr,0O; + H,SO,4 = ZnSO,4 + Cry(SO,); + K,SO4 + H,O;

KCIO; + S = KCI + SO;} MeroaoMm 3JeKTpOHHOro OajaHca;, OnpeieauTe
OKHCITUTENb U BOCCTAHOBUTEb.

7. Onpeaenute MOJIEKYISIPHYK (GOpMyy YIIEBOAOPOIA, COAEPIKALIETO
{80%: 85,7%; 75%} yrnepona. OTHOCHTENbHAs IOTHOCTh MApOB BEIIECTBA MO
{BOMOpOMY; BO3YXY; KucIOpody } paBHa {15; 1,931; 0,5}.

A) C4Hg

b) C;Hg

B) CH,4

BonpocurenabHbie GOpMYJTHPOBKH:

8. Kakas macca yKCyCHOI KUCJIOTBI NOTpeOyeTCs Al CUHTE3a JTUIIaleTara
maccoit 140.8 r. Beixon s¢upa npumure paBHbIM 80% OT TEOPETHUYECKH
BO3MOKHOTO.
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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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(I)I/IBHKO—XHMHLIGCKHMH CBOMCTBAMHM

OO01IHe KOMNETECHLIMH OK 01, OK 02

A 3HaKOMO M BaM TMOHATHE «KapOOKcuTepanusa»? B TepaneBTHYECKHX
LEIAX MCMONIB3YIOT razoo0pasHoe BewecTBo. [1o 5Tol npuumHe NOJOOHYIO
METOUKY HA3bIBAIOT «TA30BBIMH YKOJIaMH». JTa METOJMKA HCIOJIB3YETCS IS
JIEYEHHsI CEPJCUHO-COCYIUCTBIX 3a00I€BaHNH, MOBBILICHHS 37TACTUYHOCTH KOXKH.
IToBbllIEHHE COAEPIKAHUSA 3TOr0 rasa B KPOBU TOBOPUT O HEKAYECTBCHHOM
(GyHKIMH KpoBH. CaMoe YAMBHUTEIBLHOE, YTO OHO MCIIOJIB3YETCS B TBEPIOM BHJIE B
MUIIEBOH MPOMBIIUIEHHOCTH IS XPAHCHUS M TEPEBO3KHM TPOAYKTOB: PBIOHI,

MsACa, MOPOXKEHOTO.
3ananue
Bei0epure 0aHH NPaBUJILHBIH OTBET:
1. O kakOM BEIECTBE UIET PEUb?
A) YITIEKHCIIBIHA ra3
B) kucnopon
B) amMuaxk
2. Kakumu XUMHUYECKUMU CBOHWCTBaMHU 00J1a1a€T 3TO BEIIECTBO?
A) KUCTIOTHBIMH
b) ocHOBHBEIMH
B) amdorepHbiMu
3. C uem MOXET BCTynaTh BO B3aUMOJeHCTBHE?
A) ¢ BOIO#, OCHOBHBIMH OKCHAMH, IIEI0YaMHU, HEKOTOPBIMH COJISIMH
B) ¢ BOO#, KMCIOTHBIMHA OKCUAAMH, LIEI0YAMH, HEKOTOPBIMH COJISIMH
B) ¢ BOIOM, KUCIOTHBIMH OKCHIAAMHU, KUCIIOTAMH, HEKOTOPBIMH COJISIMH
4. C noMOLIBIO KAKOTO BELIECTBA €TI0 MOYKHO OOHAPYIKUTH?
A) denongranenna
B) 6poMHOIi BOABI
B) u3BecTKOBOH BO/bI

5. IlpuBenure (pakThbl, KOTOPBIE JOKA3BIBAIOT OTPULATEILHOE BIUSHUE 3TOTO

rasa Ha JKeJIyJ04YHO-KHIIEYHBIH TPAKT YelloBeKa.
2. lloBapeHHasi cosb

Haszganue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAHUYECKUX
BELLIECCTB. 3HAUCHUE W TIPUMEHEHUE B OBITY M HA
POU3BOJACTBEN

Pesynbrar 00yuenuss | OOOCHOBBIBATH  3HAYEHME M [PUMEHCHHUE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOH M
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HpOHBBOI[CTBeHHOﬁ JACATCIIBHOCTH YCJIOBCKa HX
(I)I/IBHKO—XI/IMHLIGCKHMH CBOMCTBAMM

OO01IHe KOMNETEHLIMH OK 01, OK 02

M3BecTHO, yTO B Mupe ao00biBaetcst npuMepHO 100 MUITMOHOB TOHH
MOBAPEHHOH comu B roA. Ha mnuuieBble HY:KIbl PACXOAYETCS OKOJIO OJHOM
4EeTBEPTOM 4aCcTH 3TOro KonuuecTBa. Kyna e uaeT octaibHas cob?

[loBapeHHas COJIb COBEPLICHHO HEOOXOAMMA MPU MPOU3BOJACTBE MSICHBIX U
PBIOHBIX KOHCEPBOB, OHA MCIOJB3YETCS B METAIUIYPrHYeCKOil oTpaciu
MPOMBILJIEHHOCTH, TP 00pabOTKE MEXOB M PA3NMYHBIX KOX, B MpOLECCE
NPUTOTOBIICHUS MBINA, WACT JUIS TOJYYECHUS KAJIBLWHUPOBAHHOH  COJBI,
OPUMEHSETCS B MeauMHE. OCHOBHOI MOTPEOMTEND COJIM — XUMHYECKast OTPacCib
MPOMBILIEHHOCTH. B 3T0it 0051acTH MCHOB3yeTCs HE TOJIBKO cama COllb, HO U
3JIEMEHTBI, COCTABRMAIOIINE €€. B mpoliecce 3MEKTpo/in3a €€ pacTBOpa MoayqaroT
XJIOP, BOAOPOA U eakuii HaTp. M3 pacTBOpa €1KOro Harpa noayyaroT TBEPAYIO
EN0Yb — KayCTHK. COEIMHSISI BOJOPO/I C XJIOPOM, TIOJYYAIOT COJISTHYHO KHUCIIOTY.

3ajaHue: cocTaBbTe YPABHEHMS, ONHCAHHBIX B TEKCTE PeaKIHii.

3. AuerujieH

Hazpanue Tembl Tema 3.3. «IIpoU3BOACTBO HEOPTraHUYECKUX
BELIECTB. 3HAUECHUE U IPUMEHEHHUE B ObITY U HA
IIPOU3BOJICTBEY

Pe3zynbrar 00ydyenuss | OGOCHOBBIBATE  3HAYEHHE M TPUMEHEHHE
HEOPraHMYeCKHX BEIIeCTB B  ObITOBOH U
IIPOM3BOJACTBEHHOH AEATEILHOCTH YENOBEKA MX
(pU3UKO-XUMHUYECKHMU CBOHCTBAMH

OO01nTHe KOMITETEHITUN OK 01, OK 02

OnHMM W3 caMbIX PACMpPOCTPAHEHHBIX CMOCOOOB CBApKH TIABJICHUEM
SIBJISICTCSL Ta30Bas CBapka, KOTOpas NPOM3BOAMTCS € OOpa3oBaHMEM a30BOrO
MJIaMEHK B KaHajax CBapoyHOW ropenku. OOpazoBaHHe TIa30CBAPOYHOIO
MJIAMEHH HEBO3MOKHO 0Oe3 rasa anetuieHa. TeXHWYEeCKHH aneTHUIIEH MOy4aroT
13 KapOuaa KajabLus.

3aganune

1. OObscHuTe, Kakoit (U3MUECKUil MOKa3aTe/lb MO3BOJIAET HCMOJB30BATh
AUETUIIEH 17151 CBAPOYHBIX padoT;

2. CoCTaBbTE YPAaBHEHHUE PEAKLIUU MMOJIYUYCHHS alleTUIICHA,

3. CocTaBbTe ypaBHEHHE PEAKIIMM TOPEHHUS AllETHIIEHA;
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4. Boluuciiure 00bEM alleTUIICHA MOJIYYEHHOTO U3 KapOuaa Kaiblusa Maccoi
128 r, copeprkamiero 5% npumeceid, ecii BbIX0/ aleTuiieHa cocrasisieT 80% ot
TEOPETHUECKH BO3MOXKHOTO.

4. MoJio4Has KHCJIOTA

Haszpanue tembl Tema 4.3. «OpraHu4ecKue BEIIECTRA B
KU3HEAECATEILHOCTH YesloBeKa. [ Ipou3BoaCTBO U
NPUMEHECHUE OPraHUYECKUX BEILIECTB B
MPOMBILICHHOCTH

Pesynbrar 00yueHuss | OOOCHOBBIBATH ~ 3HAYECHME M [PUMEHCHHUE
OpPraHMYeCKUX  BEIIECTB B OBITOBOH U
IIPOU3BOJICTBEHHON JEATEILHOCTA YETIOBEKA MX
(U3NKO-XMMHUYECKUMH CBOMCTBAMH

OO01111e KOMNETEHIINT OK 01, OK 02

[TpOMEXKYTOUHBIM  TPOAYKTOM OOMEHA y TEMJIOKPOBHBIX YKMBOTHBIX
ABJIAICTCA MOJIOYHAS KUCJIOTA. 3amax ATOH KUCIOThl KPOBOCOCYILME HACEKOMBIE
yJIaBJIMBAIOT HA 3HAYMTEIILHOM PACCTOSHHU.

3ananue

1. ITouemy HacekoMbIe (KOMaphbl ) OBICTPO HAXOJAT CBOIO JKEPTBY?

2. YcranoBute (OpMysly MOJIOYHOH KHUCJIOTHI, KOTOpass MOMOraer
HAaCCKOMBIM HAxXOJUTh TETUIOKPOBHBIX >KMBOTHBIX, €CJIM MAacCOBBIC JIOJU
ANIEMEHTOB B Hei coctaensawT: yruepoga — 40,00%, Bomopona — 6,67%,
kucnopoaa — 53,33%.

3. CocraBbTe CTPYKTYPHYI (OpMYJly MOJIOYHON KHCIOThl Hazosute
KuCoTy no Homenknarype MIOITAK.

4. Ha OCHOBAHWM CTPOCHHUS MOJIOUYHOH KMCJIOTHI CACJAMTE BBIBOA O €€
XHUMHUYECKHX CBOMCTBAX.

5. Haitnute B HMHTEpHETE WIM JAPYTUX HCTOYHWKAX WH(POPMAIMIO O
OPUMEHEHHUH MOJIOYHON KHCIIOTHI.

2.1.4. 3apanus 1adopaTtopHbIX padoT

Jlaboparophbie paboThl SIBJSIIOTCS BAYKHOH 4acTbIO y4eOHOrO mporecca o
JUCIHMIUIMHE M CHOCOOCTBYIOT (DOPMUPOBAHMIO VYV OOYYAIOIIMXCH YMEHHIA
UCCIIE0BaTh XMMHUUYECKUE TPOLECCHl M SIBJICHUS (TUIAHMPOBAaThb M TPOBOAMTH
XUMHUYECKHAE 3KCIIEPUMEHTBI, MCCIIEI0BATh BCIICCTBA M IMPOBEPATH THUIIOTE3HI,
oOpabareiBaTb W MHTEPHOPETUPOBATH  PE3YJAbTAThl  HKCHOEPHUMEHTOB).
JlaGopatopHble paboThl TO XWUMHH TMPEAYCMOTPEHBI B KaXKAOM pasfene
OCHOBHOTO M TIPUKJIAHOTO MOyJei (Tadm. 2).

Tabnuua 2. JlaboparopHbie padboThl 10 XUMUK
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Pazagen

JlabopaTopnasi paGora

Paznen 2. Xumuueckue
peaKLuu

JlaboparopHas padora 1. «Peakuuu
TUAPOIN3A»

Paznen 3. CtpoeHue u
CBOMCTBA HEOPraHUYECKUX
BEIIECTB

JladoparopHas pabora 2. «CBoiicTBa
METAJJIOB U HEMETAJIJIOBY

Paznen 4. Ctpoenue u
CBOMCTBA OPraHM4eCKUX
BEIIECTB

JlaGoparopnas pabora 3. «Ilonyuenue
JTUJICHA U U3YYEHHUE €0 CBOMCTB»

Paznen 5. Kuneruueckue
TEPMOJMHAMMYCCKHE
3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX peaKLuil

Jlaboparopuas paGora 4 (Ha BbIOOD)
«OnpeneneHne 3aBUCUMOCTH CKOPOCTH
PEAKLMK OT KOHLEHTPALUK PEATUPYOLIUX
BELIECTBY» WK «OnpeieneHue 3aBUCUMOCTH
CKOPOCTH PEAKIIMU OT TEMIIEPATY PhI»
JlaboparopHas padora S. «M3yueHue
BIMSIHUS Pa3JIMYHbIX (PAKTOPOB HA CMELIEHUE
XUMHYECKOTO PABHOBECH S

Paznien 6. /lucniepcHbie
CUCTEMBI

Jlaboparopuas paGora 6 (Ha BbIOOD)
«IIpurotoBneHue pacTBOPOB» WK
«HcenenoBanue JUCIEPCHBIX CUCTEM»

Pasznen 7. KauecrBeHHbIE
peaku OOHAPYKEHUS
OPraHUUYECKHX H
HEOPraHMYECKUX BELIECTB

JlaboparopHasi pabota 7 (Ha BbIOOP)
«AHATUTHYECKHE PeaKIUi KaTHOHOB [—-VI
TPYNI WK « AHATATHYECKHUE PEAKIIHH
AHUOHOBY

JlaboparopHas pabora 8 (Ha BbIOOp)
«KayeCTBEHHBIE pEaKLIMU HA OTACIIbHBIE
KJIACChl OPraHUYECKHUX BELIECTR) WIIH
«KaueCTBEHHBIH aHATN3 OPraHnYeCKUX
COCIUHEHUI MO (PYHKLIMOHAIBHBIM IPYIIIAM)

Paznen 9.1. UccnenoBanue u
XAMHYECKHIA aHAJIN3 00BEKTOB
Onochepsl

Jladoparopuas padora 9. « OCHOBbI
1a00paTOPHOI MPAKTUKKY

Jladoparopuas paGora 10 (na Bb1OOp)
«OuncTKa BOABI OT 3arpsA3HECHUM»
«Onpenenenune pH BOAbI U €€ KUCIIOTHOCTHY
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«O4HnCTKa BOABI OT
3arpsI3HCHUI

«Omnpenenenue pH Boasl u ee
KHACJIOTHOCTHY
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«OnpeaeneHue sKeCTKOCTH BOAbI U CIOCOOBI
€€ YCTPAHEHUS)

JlaboparopHas padora 11 (ua Bb10Op)
«OOHapyKEeHNE HUTPATOB B MPOAYKTaX
MNUTAHUSY

«Hccenenopanue npoyKToB IMUTAHUS HA
HAJIMYKE YTIEBOAOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJIMYKME YITIEBOAOB (Kpaxma,
[JIH0K034, caxapo3a)»

Jladoparopuasi paGora 12 (na BbIOGOp)
«OOHapy>keH1e HEOPraHWYECKUX pUMeceii B
npodax MmoyBbI»

«Onpenenenne pH BOJHON BBITS)KKH MTOYBHI,
€€ KMCJIOTHOCTH U IIETOYHOCTH

Paznen 9.2. HUccnenoranme wu |JlaGopatopHas padora 9. « OCHOBBI
XUMHYECKHI aHaAn3 OOBEKTOB | 1a0OPATOPHOM NPAKTHKK

TeXHOCHEPHI JlaboparopHas padora 10 (Ha BbIOOp)
«OnpeeneHne XJI0pua0B METOIOM
TUTPOBAHUS B TEXHMUECKOH BOJIEN
«OrnpeaeneHne ;KeCTKOCTH TEXHUUECKON
BOJIbI METOJOM THTPOBAHUS
JlaboparopHas padora 11. «Onpenenenue
COZEPKAHUs YIVIEKUCIIOrO ra3a B BO3ayXe
NOMELLEHUS DKCIPECC-METOA0OM»
Jladoparopuasi paGora 12 (na BbIGOp)
«H3roroBaeHue Kkpacok (moadop MUrMeHTOB
U CBS3BIBAKOLMX BEILECTB)»
«HccneoBanne CBONCTB BSUKYIIUX BEIIECTB
Ha TIPUMEPE TUIICA»

Oo0opynoBanue jJadoparopuu U padoyux MecT J1adopaToprH: MEH3YPKH,
MUIETKU-KANEIBHULBI, TEPMOMETPBI, MUKPOCKOIL, JIYIbl, MPEAMETHBIE U
MOKPOBHBIE CTEKJA, TUIAHIIETHl Ui KameJlbHBIX peakuuii, (puibTpoBagbHas
Oymara, NPOMBIBAIKH, CTEKIIIHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (POHAPUKH,
HaOOp pPEaKTUBOB, CTEK/SIHHBIE MMAJIOYKH, LITATUBBI Ul NPOOUPOK, MEPHBIE
[WJIUHAPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKU IEIUTENbHBIC IMAHMHApUYeckue (50—
100 wmut), crynku ¢ nectukoMm, (aphopoBble HYALIKH, NUHUETHL, (PUIBTPHI
OyMakHbIE, BaTa, Mapjs, YacOBBIE CTEKJA, JJIEKTPOIUIUTKU, J1adOpaTOpHBIC
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IITATUBRBI, CIHUPTOBBIE TOPEJKU, CHOMYKH, MPUOOP Ul MOJYYEHHs ra3oB (WM
npobMpKa ¢ ra300TBOJAHON TPYOKOH), nepkatesm JUis NPoOUPOK, CKISHKHA JUIst
XPAaHEHUsl PEAKTUBOB, Pa3aTOYHbIE JIOTKH, XUMHAUYECKHE cTakansl (50, 100 u 200
MJ1); LINATEIW; MUHIETBI, TUTCAbHbIC NIUMLbL, CCKYHAOMEPHI (TaliMEPbl), MEPHbBIC
npoOupku (Ha 10-20 M) 1 MmepHbIe Ko0bI (25, 50, 100 u 200 mut), BoasiHas OaHst
(MM TEPMOCTAT), CTEKIIIHHBIC TTAJIOUKW; KOHHYECKHE KOJIOBI 1t TUTpoBaHus (50
u 100 M), MHAMKATOPHBIC MOJOCKM A8 onpeaeyicHus pH M craHpaprHas
WHJIMKATOpHAs 1IKaJla, YHUBEPCAJIbHbIA MHAMKATOP, nuneTtkd Ha 1, 10, 50 mu
(wm mpo3atopbl HA 1, 5 m 10 mj), OOpeTKH A THTPOBAHMS, MEIAMIIMHCKHE
mmnpunsl Ha 100-150 mut, nabopaTtopHele /WK aHATUTHYECKUE BeChl, pH-MeTpsl,
CYLIWIbHBINA wKad, u ap. 1adoparopHoe 000pyI0BaHUE.

[IpuBeneM mnpumepsl JlabopaTopHBIX padoT Mo paszueny 2 «XUMHYECKHE
peakuuu» U pazaeny 4 « CTpoeHHe U CBOHCTBA OPraHUUYECKHUX BEILIECTBY.

Pazpen 2. Xumuueckue peaxkuum. Jlaboparopnas padora 1. «Peakuun
THAPOJIN3A»

Haspanue Tembl Tema 2.2. «DNeKTpoIMTHYECKAs AUCCOLMALNS U
MOHHBIIT 0OMEH»

Pesynbrar oOyuenusi | CocTapliaTh ypaBHEHHS XWMHYECKHX PpEaKIMH
MOHHOrO OOMEHa C y4YacTHEM HEOPraHMYeCKHX
BEILECTB

OO01He KOMNETECHIIMH OK 01, OK 02

1. Bonipocsl aJis1 aonycka K jJadéoparopHoii padore

a) copMyIMPYHTE 1EIB TIIAHUPYEMOTO dKCIIEPUMEHTA,

0) 0OBICHUTE, KAaKOH MPOLECC HA3BIBAIOT THAPOIM30M, KaKOi OH ObIBACT;

B) OOBACHUTE, KaKM€  CYLICCTBYKOT  CHOCOObI  JOKa3aTelbCTBa
CYLUECTBOBAHMS IMAPOJIM3a HEOPraHMYECKUX U OPraHMYECKUX BELIECTB;

') 00OBACHUTE, KaK COCTABJISIETCS YPABHEHHUE THIPOIIH3A,

n) oObscHuTe, uto Takoe pH? Kak 3aBUCHT AaHHBIM MOKa3aTeab OT
KHACIIOTHOCTH WJIM OCHOBHOCTH CPE€bl PACTBOPA,

¢) OOBSCHUTE X0/ BBINOJHECHUS HKCICPUMEHTA MO PELICHUK KAYECTBEHHBIX
3aj1ad;

) TIEPEYUCINTE OCHOBHBIE ACMEKTHhI COONIOEHHUS] TEXHUKH 0OE30MacHOCTH
npu padoTe ¢ arpeCCUBHBIMUA pearcHTaMH (TUAPOKCHI HATPHS ).

2. IlpoBeaeHne ONbITOB

O0opyaoBanue u nocyaa PeakTuBbI

27




1. CreknasHHbIE TPOOHPKH 1.  PacrBop NaOH
2. llraruB pjis npoOUpPOK 2. PactBop Na,SO,
3. Pactsop AlCl;
4.  PactBop Na,CO;
5. PactBop Cu(OH),
6. KHCIIOTHO-OCHOBHBIN MHIMKATOP

AJIrOpUTM npoBeaeHus onbiTa Ne 1

Bonpocsl 1 3a1aHus

3apanue Ne 1. B Tpex npobupkax mop
HOMEPAMU HAXOJSATCS PACTBOPbI TPEX
COJICH: XJI0pUAA ANKOMUHUS, Cylibdara
Harpus, KapOoHara Hatpus. He
NOJb3YysCh APYTUMH PEaKTHBAMH,
OIIPEIEIINTE COCTAB KaKA0U

IPOOU PKH.

1. JlaTh 0OBbSCHEHHE TTPOBEACHHBIM
OIbITAM.

2. CocTaBUTh YPABHCHHUS PEAKLIMIA,
MPOTEKAKOIIUX B TPOOUPKE B
MOJICKYJISPHOM M HOHHOM BHAX.

AJITOPpUTM NpOBeaeHHS onbITa Ne 2

Bonpocs! 4 3a1aHus

3aganue Ne 2. Yto npousoiaer, ecinu
OXJIIUTh PACTBOP KapOoHaTa HATPUs
WA 100ABUTH K HEMY THAPOKCH/T
HaTpus’?

1.1. Haiuteb B mpoOupky 1-2 M
pacTBopa kapOOHATa HATPUSL.

1.2. OnycTuth NpOOUPKY B CTAKaH C
OYE€Hb XOJIOTHOW BOJIOM MJIA CHETOM.
1.3. IIpoBepuTh cpeay pacTBopa mpu
HOMOLIMA KUCIOTHO-OCHOBHOTO
HHMKATOpA.

1.4. JloGaBuTh K pacTBopy KapOoHaTa

1.Kakoit uHaukarop nyuiie
UCIOJIB30BaTh [IJIsl ONPEAETIEHUS CPE/Ib
pactBopa’?

2. CoCcTaBUTH COOTBETCTBYIOLLIME
YPaBHEHMSI XMMUYECKHX PEAKIUiA, B
MOJIEKYJIIPHOM U MOHHOM BUAX.
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HATPHs TUAPOKCH/L HATPUS.

AJITOPUTM NpoBeaeHHs onbiTa Ne 3

Bonpocs! u 3aaauus

3aganue Ne 3. [IpoOieMHBIi ONBIT.
1.1. B onHy npoOUpKy ¢ pacTBOPOM
cyab(ara meau (11) npunuts pactBop
THJIPOKCH/IA HATPHSL.

1.2. Bo BTOpYHO MPOOHPKY ¢
pacTBopoMm cyibdara meau (11)
OPUIUTHL PACTBOP KapOOHATa HATPUSL.
1.3. CpaBHHUTE LBET 00PA3YIOLIUXCS
0CaJIKOB.

1.4. OOpaTtuTh BHUMAHUE HA
BBIJICJICHHME T'a3a B OJIHOM U3
nPOOHPOK.

1.5. Onpenenutb, OTKY1a MOKET
BBIACIIATHCS ITOT ras?

1.6. [TpoBepUTH KAYECTBEHHbIH
COCTaB rasa ropsuiei JIy4uHKOM.

1.7. OOBSICHUTH TPOUCXOASAIIICE
SIBJICHUE.

1. CocTaBUTE COOTBETCTBYIOIIHE
YPaBHEHUS] XHMMUYECKHUX PEAKLIMii, B
MOJIEKYJIIPHOM M MOHHOM BHJAX.

AJITOpUTM npoBeaeHHs onbITa Ne 4

Bonipocel n 3a5anus
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3ananue Ne 4. [IpoOaemublii onbIT. | 1. OOBACHUTDL TPOUCXOISALIEE SBJIEHHUE.
1.1. K pactBopy xsiopuaa amoMuaust | 2. COCTaBUTh COOTBETCTBYHOIINE
NPUIHTH PACTBOP KapOOHATa HATPHS. | YpaBHEHMSI XMMHUYECKHX PEaKInii, B
MOJICKYJISPHOM U MOHHOM BUJAX.

3. OTBETUTH HA BOIPOCHI.

JUTs 4ero B MEIMIMHCKOM MPAKTHKE
UCIIONB3YIOT PACTBOP IMMUTHEBOM COMBI
JUTS TIOJIOCKAHUS MPH BOCHATMTENLHBIX
3abonesanusax ropna? Kakosa ponb
ruaponusa B npupoae? Ilouemy pactsop
MbLIa MEHUTCS B BOJEC?

3. O6paboTka pe3yJbTaTOB ONBITOB

1. Tlpoananmu3upoBaTh COOTBETCTBHE IMOJIYYEHHBIX PE3YJIbTaTOB THIIAM
ruaponu3za. Caenarb COOTBETCTBYIOIINE BBIBOIHI.

2. CdopmyaupoBaTb BbIBOAbI O 3aBUCMMOCTH THIA TUAPOJIM3a WU
KHUCJIOTHOCTH CPEJIbl pacTBOpA.

Paznen 4. CrpoeHne u CBOIiCTBA OpPraHHYeCKHX  BeILECTB.
JlabopaTopHasi padora 3. «Ilo/ryuyeHne 3TH/IeHA U H3YUYEHHeE €ro CBOICTBY

Ha3zpanue Tembl Tema 4.2. «CBOWCTBA OPraHUYECKUX
COCOUHEHUIT
Pesynbrar 00yuenus | YcraHaBiuBarb 3aBUCHMOCTb (buzuko-

XUMHWYECKAX CBOWCTB OPraHMYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJT

OO1111e KOMNETEHIIMU OK 01, OK 02

1. Boripocs! Ao fonycka K jadéoparopHoii padore

a) chopMyAUPYHTE LEIb IIAHUPYEMOrO dKCIIEPUMEHTA,

0) OOBICHUTE, K KAKOMY KJIACCY OPraHUYECKUX BELIECTB OTHOCUTCS HTUJICH,

B) OOBACHUTE, KAKUMU XUMUYCCKUMHU CBONCTBAMU 00JIafarOT BELIECTBA
JAHHOTO KJjlacca, KaKhe KAuyeCTBEHHBIE pPeakuuu Juis HMX OOHapy)KEeHUs
UCTIONIB3YHOTCH,

') 00BACHUTE, KAK MOXKHO MOJIYYUTh BEUIECTBA JAHHOTO KJlacca COCAMHEHMIA
B JJADOPATOPHBIX YCIIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP /T MOTYyUEHHS Ta30B;

€) MEPEUHCIIUTE OCHOBHBIE ACTIEKTHI COONIIOACHHSI TEXHUKH O€30MacHOCTH
npu padore ¢ JIBX (PTUNOBBIA COUPT), AarpeCCHBHBIMU 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,
e ;;,—KQ'
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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BELIECTBA H XHMHYECKHE Peakuum»

KoHTposibHas padoTa COACPKUT YE€ThIPE BU/1a 3a1aHHIA:

1. 3amaum HA COCTABNIEHME XUMHUUYECKUX (POPMYJT ABYXATOMHBIX COCAMHECHUI
N0 UX HA3BAHUIO.

2. 3ala4yd Ha COCTABJICHUE YPABHEHUN pEAKLMI: COEAMHEHHS, 3aMEILECHHUS,
paznokeHus, OOMeHa W Ppeakuuit ¢ Y4aCTHEeM KOMIUIEKCHBIX COEIMHEHHIA,
OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIX PEAKLUI.

3. 3aj1aHKs HA COCTABJIEHUE MOJIEKYJIAPHBIX W MOHHBIX PEAKIHIl TUIpoau3a
COJIEH, YCTAHOBJIEHUE U3MEHEHHUS KUCIIOTHOCTH CPEJIBL.

4. 3amauM Ha PacUET KOJIMYECTBCHHBIX XAPAKTCPUCTHUK MO YPABHECHUSIM
XUMUYECKUX pEaKlMil: MaccoBOW WM OOBEMHOI [I0JIM BbIXOJA MPOAYKTa
pPEaKIMH COEAMHEHMS OT TEOPETUYECKH BO3MOKHOIO; OOBEMHBIX OTHOLIEHMIA
ra3oB;, KOJIMYECTBEHHBIX XaPAKTEPUCTHK MCXOAHBIX BEUIECTB M IPOAYKTOB
peakuuu;, Macchl (00BEM, KOTMYECTBO BELLIECTBA) MPOIYKTA PEAKLMHU, €CIIU OJHO
W3 BELIECTB JAaHO B BHJE pacTBOpa C ONPEAEIECHHON MaccoBOM JoJiei
PacTBOPEHHOTO BENIECTRA.

Paszpen 3. CrpoeHune H CBOiCTBA HEOPraHHYECKHX BelIECTB.
KonTpoabHasi pabora «CBoiicTBa HEOPraHUYECKHX BEIECTB)

KonTposibHas paboTa COAEPKUT TPH BHIA 33 JaHHIA

1. 3agauM Ha pacyeT MaccoBOM M0JM (Macchl) XHMHYECKOTO 3JIEMEHTA
(COCIMHEHUS ) B MOJIEKYJIE (CMECH).

2. IlpakTHyeckne 3amaHMsl MO KIacCH(PHKAIMKA, HOMEHKIAType H
XUMHYECKMM  (OopMysaM HEOPraHWYeCKHX BEIIECTB PA3IMYHBIX KIIACCOB:
OTpEaEICHUE KJlacca HEOPraHMYECKUX BEILIECTB, HA3blBaTb HEOPraHWYECKHUE
COCIMHEHHUs 110 MEKAYHAPOAHOH U TPUBUATILHOM HOMEHKIATYPE 110 XUMHYECKUM
(Gopmymnam.

3. 3apaHus Ha COCTABJIICHME YPABHEHMM XMMHYECKUX PEAKUMN C ydyacTHEM
OPOCTBIX U CI0KHBIX HEOPraHMYECKUX BELIECTB. OKCUA0B METAIIOB, HEMETAILIOB
1 aM(POTEPHBIX IIEMEHTOB, HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI U aM(OTEPHBIX
TMAPOKCUIOB, HEOPraHMYECKUX COJICH, XapakTEepu3yKLIMX WX CBOWCTBA U
CIIOCOObI MOy YEHHSI.

Paszpnen 4. Crpoenue u cBoiicTBa Oprann4yecKux seumecTs. KonrposabHas
padota «CTpoeHHe H CBOICTBA OPraHHY€CKHX BEIIECTB)

KoHnTposibHast paboTa COCTOUT U3 NSATH BUAOB 33 1aHUH:

1. 3anaHust Ha COCTaBICHHME HA3BAHWH OPraHUYECKUX COCAMHEHUMN 110
XUMHYECKUM (POpMysiaM (B T.4. CTPYKTYPHBIM) € MCIOJB30BAHUEM TPUBHAIBHOA
WA MEYKIYHAPOIHON CHCTEMATHYECKOM HOMEHKIIATYPBL.

2. 3ajlaHusl HA COCTABJIEHHME TOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX (popMyJt
OPraHMYE€CKHX BEILECTB OTJACTBHBIX KJIACCOB MO UX HA3BAHUSIM B COOTBETCTBHUH C
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MEKAYHAPOIHON HOMEHKIIATYPOIA.

3. 3agaud Ha OMNpeaclieHHe MnpocTeiimeil  (HopMyabl  OpraHMYeCcKOM
MOJIEKYJIbI, HICXOIs1 U3 3JIEMEHTHOTO cOoCTaBa (B %).

4. 3apaHusi HA COCTABJICHUE YPABHCHUH  XUMUYECKUX  PEaKLMIA,
WUTIOCTPHPYIOIIMX XUMHYECKHE CBOWMCTBA C YY4E€TOM MEXAHU3MOB IPOTEKAHUS
JIAHHBIX PEAKUMHA W TEHETHYECKON CBSI3M OPraHWYECKHUX BEIIECTB Pa3HBIX
KJIACCOB, B T.4Y. LIENOYKH [IPEBPALLCHUI.

5. PacueTHble 3a1aun 0 YpaBHEHUAM PEAKIMIA C YY4aCTHEM OPraHUYECKUX
BELIECTB.

Pazpen S. Kunernyeckue W TepPMOAHHAMHYECKHE 3aKOHOMEPHOCTH
NMpOTeKaHusl XHMH4YeCcKHX peaxkuuii. Konrpoabnasi padora «CkopocTh
XHMHYECKOH peakuiuy i XHMH4YEeCKOe PABHOBECHE)

KonTtposnbHast padoTa COCTOMT U3 TPEX BHAOB 3aAaHHUI:

1. PacueTHble 3a1a4i HA U3MEHEHUE CKOPOCTH XMMHUYECKHUX B 3aBUCUMOCTH
OT KOHIICHTPAIlMX Pearupyronmx BEIIECTB H TEMIIEPATY PhI.

2. 3amaud Ha pacyeThl TEMIOBBIX 3(PPEKTOB XUMHYECKMX peakimi Hu
ompeaeNcHHEe TUMAa  peaknuu (Mo TemmoBoMy  3ddexTy: 9Kk30- H
SHAOTEPMHUUECKHUE).

3. 3amanus Ha npuMeHeHue npuHimna Jle-Illarense mas HaXOKICHHS
HarpaBJICHUS] CMEIICHUS PAaBHOBECUSI XMMHMUECKOH peaklul U aHaau3 (pakTopos,
BIIMSIOLIMX HA CMELIEHUE XUMHUYECKOTO PABHOBECHS.

Pazgen 6. /Iucnepcubie cucrembl. KontposbHas paGora no Tteme
«/lucnepcHbie cucTreMbD)

KoHTposbHas padoTa COCTOUT U3 ABYX YaCTeH:

1. 3agaun Ha NPUTOTOBJIEHUE W PACYET KOHLUEHTPALMU PACTBOPOB (3 3a1auu
Ha pacTBOpPEHHE, pa30aBIcHHUE, CMENTMBAHUE PACTBOPOB).

2. 3amaHus Ha JUCMEPCHBIE CUCTEMbI, MCMOJB3YEMbIE B OBITOBOH M
NPOU3BOACTBEHHOMN AEATENbHOCTH YENIOBEKA (B BUIE TECTOBBIX 3a1aHUH ).

[IpuBeaeM npuMepsI 3ajaHUii KOHTPOJIBHOH padoTEl 10 TeMe «CTpoeHHe H
CBOHCTBA OpPraHHYeCKHX BelIeCTB», KOTOpas MPOBOAMTCS IMOCIE W3YYCHUs
oOyyarolumucs paszena 4.

[To wtoram u3yueHus pasaena 4 «CTpoeHHe U CBOHCTBA OPraHHYeCKHX
BeLecTB» 00yyaromuecs OyayT ClioCOOHBI:

—  ONpelNenAaTh MPUHAUIEKHOCTH BELIECTB K  pa3iMuHBIM  Kjiaccam
OPraHuYveCKUX COCIUHEHUN, TOMOJIOTH U U30MEPBI;

— HA3bIBATh U3YUYEHHBIC BEUIECTBA MO «TPUBHAILHONY WM MEXXIYHAPOHOU
HOMEHKJIATYPE;

— XapakTepu30BaTh CTPOEHHE W XMMHMYECKHE CBOMCTBA M3yUEHHBIX

OPraHUYECKUX COCTUHECHU;
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— 00BACHATH 3aBUCUMOCThH CBOMCTB OPraHMYECKUX BEIECTB OT UX COCTaBa
CTPOEHUSL,

— TIPOBOJIMTH BBIUUCICHHS 110 XUMUYECKUM (POPMYJIaM W YPaBHEHHSIM.

TemaTuueckuid KOHTPOJb OCYLLECTBISIETCS METOAOM TectupoBanus (1) wmm
B (pOpME NUCBMEHHON padOTHI, BKIKOYAKOUICH MPAKTHYECKUE 3adaHus M 3a]a4d
(1D).

IIpuBeaeM npuMep KOHTPOJILHOH padoTel B (popMe TECTOBBLIX 3aJaHHIA
(D.

1. BeuiecTBo, cOCTaB KOTOPOro BhIPAyKEH MOJIEKYJSIpHOH (popmyoi CsHg,
OTHOCHTCS K KJIacCy:

1) apeHsl

2) aJIKaHbI

3) aJIKeHBI

4) aKUHbI

2. Hazsanue Bemectna, hopmyna koroporo: CH;-CH(CHj;)-CH,-CH,-OH

1) 6yranon-2

2) neHTaHon-2

3) 2-meTwiiOyraHon-4

4) 3-meTundyrano-1

3. Bemectro, umeromee popmyny CH,=CH, Ha3bIBacTCs:

1) Tonyon

2) 3THIIEH

3) rIMuEpUH

4) nponaHon

4. BewwecTBo, Ha3BaHUE KOTOPOrO MPOMMOHOBA KUCIIOTA, UMEET (POPMYJLY:

1) C;HsOH

2) (CH3),NH

3) CH;-CH,-COOH

4) CsHyOH

5. JIns ankaHoB XapakTepHa PeakLys:

1) npucoemuenus H

2) XJIOpHPOBAHUS HA CBETY

3) obecuBeunBanus pactsopa KMnO,

4) noMMepH3alu

6. MeTaHnon pearupyer c:

1) Hatpuem

2) Bojo#

3) BOAOpOAOM

4) meTaHoM
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7. YKCyCHas KACJIOTa BCTYIIAET B PEAKLIHIO C:

1) AgNO:;

2) NaCl

3) Na,CO;

4) H,O

8. BepHBI M yTBEPIKACHUS

A. AMHHBI IPOSABIIAIOT OCHOBHBIE CBOMCTBA

b. AMHHOKHCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BepHbl 00a YTBEp)KICHUS

4) HEBEPHO HHU OJIHO U3 YTBEPIKICHHIA

9. YpaBuenue xumuueckoit peakuun C,Hg+Cl,—C,HsCI+HCI sBnsiercs:

1) peakuueii 3amMeLICHUS, MTPOTEKAIOLIEH O PAAUMKAILHOMY MEXaHU3MY

2) peakiue MpUCOEIMHEHHS, TPOTEKAIOIIEH 10 PAJIMKAILBHOMY MEXaHU3MY

3) peakimei 3aMeIEH s, MPOTEKAKOIICH 1T0 HOHHOMY MEXaHU3MY

4) peakuuel NPUCOSAMHEHUS, MPOTECKAKIIEH MO HOHHOMY MEXaHU3MY

10. B peakuuio «cepedOpsaHOro 3epkajia» (¢ aMMUA4YHBIM PACTBOPOM OKCHIA
cepeOpa) BCTyMaeT:

1) sTanon

2) roKo3a

3) TIMUEPUH

4) xpaxman

11. YcraHOBUTE COOTBETCTBME MEXKAY HA3BAHMEM BEILECTBA W KJIACCOM
(rpyMmImoi ) OpraHuYECKUX COCIMHEHUM, K KOTOPOMY(-0ii) OHO NPUHAJIEIKUT.

Hassanue Bemecrsa

A) CH;COOH

b) CH;-CH,-CH;

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

[') CH;-CH,-OH

Kiacc oprannyeckux coeIMHEHU I

1) omHOATOMHBIE CITUPTHI

2) yrIeBoabl

3) KapOOHOBBIE KHCIIOTHI

4) apoMaTHYECKHE YIIIEBOAOPOIBI

5) HENnpeAeIbHbIE YIIIEBOAOPO/IbI

6) NpeaeNbHBIE YITIEBOAOPOIbI

12. B cxeme npeBpatieHui

1500°C Caxt +Br,
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CH, — X; — 0enzon — X,

BEIIECTBAMU X H X> COOTBETCTBEHHO SBJISFOTCS:

1) auetwiex

2) 3TUiEH

3) OpomOeH30

4) xnopOen3on

5) penon

6) LIMKJIOTEKCaH

13. Onpenenute MOJIEKYJISIpHYIO (DOPMYJTy BEIIECTBA, cojepskalnero 37,5%
yraepoaa, 50% kucnopona u 12,5% Bomopoaa. OTHOCHTENNBHAS TUNIOTHOCTH MTApOB
ATOrO BELIECTBA MO BOAOPOAY paBHa 16.

1) CH;0H

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Ckonbko IMTPOB Bojopoja moTpedyercs mis oOpasomanus 10,2 T
TUJIOBOTO COMpPTA M3 aueTalbJACTHAa, €CJIM BbIXOJ TMPOAYKTa PeaKuuu
cocrapnseT 80%?

1)6,2n

2)3,1n

3)12,75 n

H112n

IlpuBeneM npumep 3ajaHuii JJI NHCbMEHHOH KOHTPOJIbHOH PadoThl
(ID).

1. J[laiite Ha3BaHus OpPraHMYECKUM COCIHMHEHUSAM [0 XHUMUYECKHUM
dopMynam ¢ HCMOJB30BAHMEM  TPUBHMAIBHOH MM MEXKIyHAPOIHOMN
CUCTEMATHYECKOH HOMEHKJIATYPHI:

a) C,HsOH

6) (CH3),NH

B) CH;3;-CH(NH,)-COOH

r ) C3H9N

) CH;CH,HC=0

e) C¢HsCH,OH

2. CocraBbT€ TMOJHBIE MW COKPAUICHHBIE CTPYKTYPHBIE  (HOPMYIIBI
OPraHUYECKUX BEIIECTB OTJACIBHBIX KJIACCOB MO UX HA3BAHWUAM B COOTBETCTBHH C
MEKIYHAPOIHOW HOMEHKIIATYPOH:

a) METUIIOEH3071

0) aHWJIH

B) 3-MeTUA0yTaHAIIb
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I') LUKJIONEKCEH

n) OyraaueH-1,2

€) 2-MeTumponano-1

x) OyTuH-1

3) aMMHOYKCYCHAsl KMCI10Ta

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 PACTUTENIBHBIX MTPETIAPaTOB.

5. XMMUYECKHE 3TIEMEHTBI B KU3HH YEJIOBEKA.

6. BopopoaHas sHepreTuka.

[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.
Y4YeHble BBIACHUIIH, YTO €CTECTBEHHBIE OPraHWYECKHE BELLECTBA BCTYMAKT 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.

3aanHust:
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1. Ilpemioxure crnocoObl YMEHBUICHUs SIIOBUTOIO BIMSHHUS XJopa B
UTHEBOM BOJIE HA OPraHU3M YEJIOBEKA.

2. Mcxoas u3 CBOEH KU3HEHHOM NMPAKTUKH, TPUOIU3UTEIBHO PACCUNTANTE,
CKOJIBKO XJIOPUPOBAHHOM BOJbl Bbl MCIOJIB3YETE B TEUCHUE HSA WU JUIS KAKHX
Lenen?

3. Kakue opranbl uenoBeka OoJbllle BCETO CTPAAaOT OT BO3ACHCTBUS
xJjiopa?

4. Kak BivsieT XJIOPUPOBAHHAs BOJA HA YETIOBEKA NIPH KyNaHWH?

5. Haiiqure 1ONOJHUTENBHYIO HMH(OpMALMIO O 3aMeHe XJiopa IpH
00e33apakuBaHNH BOJIBI.

6. Hccnenyiite paznuuHble TOBapbl OBITOBOM XMMHM B CBOEM JOME.
CocTaBbTe CIUCOK XJIOPCOAEPIKALMX COEAMHEHUH, YKAKUTE MEPBI OE30M1aCHOCTH
npH padboTe ¢ HUMH.

Keiic Ne2. «BoaopoaomoOuiu — mar B Oyayumee»

AstoMmoOomm Honda FCX Clarity Ha BOJOPOIHBIX TOIJIMBHBIX 3J€MEHTAX
e3nat no goporam Esponsl ¢ 2009 roga. B 2011 rogy Honda npucoenmHunack K
eBpOMEHCKOMY mapTHEPCTBY 3KkonoruvHoii sHeprun (Clean Energy Partnership),
MOCIE YEro BbIBEJA HA MEPBBIA IUIAH NPOM3BOACTBO SKOJIOIMYECKH YHMCTBIX
apromoOuneii. A Ha Ilatom MockoBckoM MexayHapoaHoM aBTocanoHe BA3
NpeACTaBUI CBOK HOBUHKY «Jlaga-AHT3m» ¢ OalsloHaMu BOAOPOJA U KUCIOPOAA.

3aganus:

1. Tloyemy MHOTHE aBTOMOOWJIBHBIE KOMIAHMHM  pa3padaThiBaOT
aBTOMOOWJTH, padOoTAOIIKE HA BOIOPOHOM TOTUIUBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOMIIEH, paboTaromMx Ha YrJIEBOJAOPOAHOM
TOIUIMBE, BIIUAKOT HA 3I0POBLE YEJIOBEKA?

3. Kakue «+» ¥ «—» Bbl BHIUTE Y BOJAOPOJIOMOOHIICH?

4. Haiigute 10NOJHUTENBHY0 HHPOPMALIHIO 00 UX YCTPOICTBE.

5. Eciin B Bameil cemMbe WIM Yy BallUMX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICYMTANTE, CKOJIBKO MPUOIU3UTENILHO JIUTPOB OCH3MHA, ra3a U Kakod Mapku
UCMOJB3YETE €XKETHEBHO.

6. Kakue BeniecTsa U B KAKOM KOJTHYECTBE MOTYT HAXOAUTHCS B BBIXJIOMHBIX
rasax Baulux aBTOMOOHEH?

2.2.3. Y4e0HO0-HCC/1e10BATEIbCKHI TPOEKT

Y4eOHo-KrCeae10BaTENbCKH MPOEKT ABJISETCS OCHOBHBIM CITOCOOOM OLEHKH
pe3yabTaToB 00y4eHHUs, COPMUPOBAHHBEIX Y OOYUArOMIUXCS B XOJAE OCBOCHUS
OPUKJIAAHONO MOAyJas xumuM B pazgenax 9.1. m 9.2, Hccnenosanue u
XUMUYECKUI aHau3 00beKTOB Ouochepbr/TexHochepbl (¢ yuerom Oyaylici
npo(eCcCHOHATILHON AEATETIEHOCTH).
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[IpuBeneM mpuMEP TMPOECKTHOIO 3ajaHus, padoTa HaJ KOTOPBIM
HAUMHAETCS C Hayajla pasjena, a AeTalbHOE BBIOJHEHUE 3alaHUii B rpyImax u
o(OpMJIEHUE PE3YIbTATOB MPOEKTHOM JEATEIIBHOCTH TPOU3BOJUTCA B KOHIIE
U3y4YCHUs pa3aeha.

OOwast TeMa MpoeKTa, MPUBEICHHAS  HWXKE, B  JalbHEHIIEM
JEKOMIIO3UpPYeTCs 1O (hacCeTHOMY TPWHIMITY B 3aBUCHMOCTH OT MOJyyaemoit
00yYarUMMUCS CeUMaIbHOCTH (Npodeccun), a Takke Kakaas rpynna MOKET
paccMoTpeTs Oojiee yrIIyOJIEHHO OJIMH W3 00S3aTElIbHBIX COJAEPIKATENBHBIX
KOMITOHEHTOB (IMOJTEM ) MPOEKTA.

Ha3BaHue mnpoekTa: COCTaBICHHE MPOEKTA LIBETHHKA/Caaa/oropojaM B
3aBUCUMOCTH OT COCTaBa MPOAHATM3UPOBAHHBIX MOYB.

IIpoGaema wmccieoBaHusl:  ONPEICICHUE  BO3MOKHOCTH — Pa3OMBKHU
[IBETHHKA B COOTBETCTBMM C AM3AHHEPCKMM 3ampocOM M HEOOXOIUMOCTH
ajanTauuu AU3aiHEPCKOro NPOEKTA K MOYBEHHBIM U KJIIMMATHYECKHM YCIIOBUAM
Ha OCHOBaHMM WCCIEAOBAHMS XUMHYECKOIO COCTaBa MOYB IPEUIOKEHHOIO
y4acTka.

Ileas mpoekTa: ONpeaeiIWTh BAMSHME XMMHWYECKOTO COCTaRa TMOYB Ha
OPEUIOKEHHOM YYaCTKE HA ACCOPTUMEHT PACTCHUI, DPEKOMEHIOBAHHBIX K
MOCA/IKE /UTsl peaji3aliii BEIOPAHHOT O IM3AiHEPCKOTO TTPOEKTA.

3aaun npoekra:

1) uccnenoBaTh XMMHUYECKHHA COCTaB, CTPYKTYPY, KMCIIOTHOCTb NOYBHI HA
MPE/UTOKEHHOM YUYaCTKE;

2) uccieIoBaTh MHCOJISILIMIO OTBEAECHHOTO TS IBETHUKA YUaCTKa,

3) Mpeasio’KUTh MEpPbl MO YAYUIICHUID KAa4yecTBa MOYBBI MYyTEM BHECEHHS
pa3iuuHbIX ya0OpeHuil W J00aBOK HA MNPEMJIOKEHHOM YYacTKE B Cllydae
HEOOXOTUMOCTH;

4) onpeAeauTh aCCOPTUMEHT PAcTCHUH B COOTBETCTBUU C BBHISIBJICHHBIMHU
0COOEHHOCTAMU UCCIIEAOBAHHOIO Y4aCTKa U JU3AHHEPCKUM 3alPOCOM;

5) COCTaBUTH MOCAIOUYHYIO BEAOMOCTH;

6) NOArOTOBUTbL U MYOJIMYHO MPEACTABUTH MPE3CHTALIMIO IO TEME MTPOCKTA B
KOMaH/Ie.

Pe3syabrarbl 00yueHus:

— ONOpEAcNATb MEPEUYEHb HEOOXOAUMBIX HMCCICA0BAHMI XUMHUYECKOIO
cocraBa TMOYB M yyacTKa JUls COCTaBJIEHMs WIM QJanTaludd  paHee
pa3paboTaHHOrO MPOEKTa BETHHKA,

— ONUCHIBATb 3aBUCUMOCTb ACCOPTUMEHTA PACTEHUMH OT KavyecTBa
OPEUIOKEHHON TOYBBI U1s1 00YCTPONCTBA LIBETHUKA,
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— CNocoOHOCTh MCIOJIB30BaTh COBPEMEHHBIE CPEJACTBA MOMCKA, aHAIM3a U
UHTEpIpeTauud  uMHpopMaumMM, W  HUHOOPMALMOHHBIE  TEXHOJIOTHMM IS
BBITIOJIHEHHUS 33424 MTPOPECCUOHATBHOM AesaTebHOCTH (OK-2);

— ¢nocoOHOCTL A(MPEKTUBHO B3aUMOJEHCTBOBATL U PabOTaTh B KOJIJICKTUBE
1 komanze (OK—4).

Pe3syabTar npoekTHoii padoThl 00y4yaromerocs:

— MakKeT / BUaeoMaTepual / neyarHeie ¢cpeactra / 3D-MoaenM KOCMUYECKOM
TEXHOJIOTMH, NPE3EHTALMs PE3YJIbTaTOB MCCIEAOBAHUS Ha NMPO(ECCHOHATBHBIX
KOHKYypcax.

dopma npeacTaBIeHHs Pe3y/bTATOB NPOEKTHOIH padoThbI:

— 3alUTa NOPOEKTA C HCHOJIb30BAHMEM CPEACTB BU3yallM3allUU U
JIEMOHCTpALMHK MPOJyKTa ( / MakeTa / BUAcOMarepuala / meyaTHbix cpeacts / 3D-
MOJIENH (TTPH HATTMYKH ).

Bo3MoskHbIE BApHAHTHI TeM MPOEKTOB:

1. Mccnenopanue cocTtaBa MHHEPAIbHOM BOJBI M PEKOMEHJIAIMH T0 €€
UCIIOJIE30BAHHIO.

2. HccnenoBaHue pa3pyliaroliero  ACHCTBHS TPUPOAHON  BOABI  Ha
CTPOMTEIILHBIE MATEPUAIBL.

3. CocrasiieHHE IPOEKTA [IBETHUKA/OrOpoa/caia B 3aBUCUMOCTH OT COCTaBa
NPOAHATTU3UPOBAHHBIX TMOYB B COOTBETCTBUM C JAM3aHHEPCKUM 3ampocoM
(MOHOXPOMHBIII ~ UBETHMK,  UBETHUK  OJHOJIETHUKOB,  MHOIOJETHUKOB,
JIEKOPaTUBHBII OrOpod | IIp. ).

4. CocraeneHve cOaJaHCHPOBAHHOTO MEHK Ha JIEHb (HEACTO) B
3aBUCUMOCTH OT COACPXKaHWsS XUMHMYECKMX Makpo W MHMKPO3JIEMEHTOB B
OPOYKTaX MUTAHUS.

5. MccrietoBaHme KauecTBa MUTHEBOH BOJIBI.

6. HccnenoBanue nmpoO BOAOMPOBOJHOI BOAbI HAa MPEIAMET YCTPaHEHHUS
JKECTKOCTH.

7. YcTpaHEeHHE JKECTKOCTH BOJIBI B CEJIBCKOXO03AMCTBEHHOM JEATEIBHOCTH.

8. KOHTPOIb Ka4eCTBA TEXHUYECKON BOJIbI PA3HbIX BUJIOB B COOTBETCTBUU C
metoaukamu no ['OCT.

9. Co3nanue 1EKOPAaTUBHOMN IITYKATyPKH.

10. ITurMeHThl B U3/1CUAX U3 CTEKIA.

11. HccnenoBanue paspyluarolero ACHCTBUS BOABI HA CTPOUTEIBHBIE
MaTEpUabI.

12. OueHka COCTOSHMS BO3Ayxa paboueii 30HBI CHEUMAIKMCTA (TEXHOJIOra,
CTPOUTESE W T.I., C YY4ETOM O0JacTH NPO(PECCUOHATBLHON AECATEIBHOCTU) B
COOTBETCTBHHM C HOPMAaTHBHBIMH IOKYMEHTaMHU
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2.3. OueHo4yHbIEe CpeacTBa MNPOMEXKYTOYHOH  aTTrecTauud 1o
AUCHHUILIHHE «XUMUS»

[IpomekyTOoUHAs arrecTanus M0 AUCHHUIUIMHE «XHUMHUS» IPOBOJAWUTCH B
(dopme sx3amena. Kaablil 5K3aMEHALMOHHBIA OWJIET COCTOMT M3 TPEX 3a1aHUI:
1) TeopeTHUecKOe 3aJaHME B BUJE BONPOCA U3 TEOPETHUYECKOIO COJAECPIKAHUS
OCHOBHOTO M TPHUKIAAHOTO MOIYJICH, 2) MPAKTHUYECKOE 3adaHUE (COCTABIICHHE
VPaBHCHUH XUMMYECKMX PEaKkuuil ¢ y4yaCcTHEM HEOPraHMYECKUX  WIIK
OPraHMYECKUX BELIECTB, B T.4. LENOYEK MPEBPALICHHI H KAYECTBEHHBIX PEaKLIMi
OOHapy>KEHUS, XUMUYECKUX (POPMYJI HEOPraHUYECKMX U OPraHUYECKUX BEILECTB,
B T.4. CTPYKTYPHBIX; 3aJaHusl MO0 HOMEHKIAType HEOPraHUYECKUX U
OPraHUYECKUX BELUECTB, OLEHKA M3MEHEHHMSI CKOPOCTH XMMHYECKOH peakuuu U
HalpaB/ICHUsT CMEIICHUAsS PABHOBECHS C MCIOIB30BaHWEM mpuHuuna Jle-
[laTenbe; OLIEHKa XMMHUYECKOTO cocTaBa M OOOCHOBAaHHWE NPUMEHUMOCTH
oObekTa OMO- wim TexHocdepsl W T..), 3) pacyeTHas 3adava (pacyeTbl MO
VPaBHEHUIO XUMHUYECKMX PEAKIHi, pacyeT MacCOBOM J0JIM (MACChl) XMMHYECKOTO
JJIeMEHTA (COCIUHEHMs) B MOJIEKYJE (CMECH), OIpENEsIEHUE TMpocTeiiei
(OpMyJIBI OPraHUYECKONH MOJIEKYJIBI, UCXOMsl M3 AJIEMEHTHOTrO coctara (B %);
pacueTbl TEIIOBBIX 3PPEKTOB XUMHUYECKMX PEaKLUil;, pacyeTsl 3aBUCUMOCTU
CKOPOCTH XMMHYECKOH peakiiii OT KOHIIEHTPALMH U TEMTIEPATyphl U T.I1.).

[IpuBeaem npumMep SK3aMEHALMOHHOTO OUeTa.

3ananue 1.

Kakoii pacTBOp HMCMONB3YIOT IS KAYECTBEHHOW PEKIMH ONpeCTICHHUs
XJIOpUI0B, OpoMuI0B, Hoauaos? Hanmummre ypaBHEHHs peakiiMid U 00OCHYiTe
OTBET.

3ananue 2.

Jlana cxeMa npeBpanicHmi.

C,H:OH 203 400°_, 1 KMnO4, H20, 0:20°_ o HBr (). L, 3 U, orpy
—C,H,0

[IponimmTe Bce peakiuu U onpeaenuTs Bemmectsa X1, X2, X3.

3ananue 3.

Onpenenure MaccoBbI€ H0MH XUMHYECKHX JJIEMEHTOB B OKCHIE AIFOMHUHHS
Al,O5 1 BBIpa3HTE UX B MPOLICHTAX.
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JakjoyeHue

Takum 00pa3om, (OHA OLECHOYHBIX CPEACTB MO JUCLHUIIIMHE «XHUMHSI»
COCTOMT M3 OLECHOYHBIX CPEICTB TEKYLIEro, PpyOeKHOro (TeMaTUYECKOrO)
KOHTPOJIS U 3aJaHUi1 IPOMEKYTOYHOH aTTeCTaIliK.

B y4eOHO-METOAMYECKOM KOMIUIEKCE TNPUBEACHBI TIPUMEPBI  3a[aHHM,
KOTOPBIE SIBIIIFOTCS MOJC/IbHBIMU. KaXablii NpenoaaBaTelib, B CBOK OYEPE/b, B
paMKax CBOEH METOAMUYECKON AEITENBHOCTH CaM MPOEKTUPYET U pa3padaTbiBacT
cpezncTa 00yUeHHsl U KOHTPOIIS, & TAKXKE BEIOMPAET METO/BI M OPraHU3allMOHHbIE
(popMbl UCXOas u3 OPraHU3aLMOHHO-TIEJArOTHUECKUAX YCIIOBHIA
00pa30BaTeNbHOrO MPOLECca, COOCTBEHHOrO OMbITA, YPOBHS MOATOTOBICHHOCTH
1 MOTHBALIMHU CTY/IEHTOB.

43



	СОДЕРЖАНИЕ
	1. Паспорт оценочных средств по дисциплине «Химия»
	2. Оценочные средства по дисциплине «Химия»
	2.1.1. Системы заданий в тестовой форме
	Выберите один правильный ответ:
	2.1.2. Практические задания и задачи
	2. Химические реакции
	3. Строение и свойства неорганических веществ
	4. Строение и свойства органических веществ
	5. Кинетические и термодинамические закономерности протекания химических реакций
	6. Дисперсные системы
	7. Качественные реакции обнаружения органических и неорганических веществ
	9.1. Исследование и химический анализ объектов биосферы
	9.2. Исследование и химический анализ объектов техносферы
	Примеры задач по разным темам дисциплины
	Фасетные задачи
	Вопросительные формулировки:
	2.1.3. Практико-ориентированные задания
	1. Карбокситерапия
	Задание
	2. Поваренная  соль
	Задание: составьте уравнения, описанных в тексте реакций.
	Задание (1)
	4. Молочная кислота
	Задание (2)
	2.1.4. Задания лабораторных работ
	Раздел Лабораторная работа
	Лабораторная работа 4 (на выбор)
	Лабораторная работа 6 (на выбор)
	Лабораторная работа 7 (на выбор)
	Лабораторная работа 8 (на выбор)
	Лабораторная работа 11 (на выбор)
	Лабораторная работа 12 (на выбор)
	Раздел 2. Химические реакции. Лабораторная работа 1. «Реакции гидролиза»
	1. Вопросы для допуска к лабораторной работе
	2. Проведение опытов
	Алгоритм проведения опыта № 1 Вопросы и задания
	Алгоритм проведения опыта № 2 Вопросы и задания
	Алгоритм проведения опыта № 3 Вопросы и задания
	3. Обработка результатов опытов
	Раздел 4. Строение и свойства органических веществ.
	1. Вопросы для допуска к лабораторной работе (1)
	2. Проведение опытов (1)
	Оборудование и посуда Реактивы
	Алгоритм проведения опыта № 1 Вопросы и задания (1)
	3. Обработка результатов опытов (1)
	2.2. Оценочные средства рубежного (тематического) контроля по дисциплине «Химия»
	2.2.1. Контрольные работы по разделам
	Раздел  2.  Химические  реакции.  Контрольная  работа  «Строение
	Раздел   3.   Строение   и   свойства   неорганических   веществ.
	Раздел 4. Строение и свойства органических веществ. Контрольная работа «Строение и свойства органических веществ»
	Раздел 5. Кинетические и термодинамические закономерности протекания химических реакций. Контрольная работа «Скорость химической реакции и химическое равновесие»
	Раздел  6.  Дисперсные  системы.  Контрольная  работа  по  теме
	Приведем пример контрольной работы  в форме тестовых заданий
	Приведем  пример  заданий  для  письменной  контрольной  работы
	2.2.2. Кейсы
	Кейс №1. «Хлор в жизни человека»
	Кейс №2. «Водородомобили - шаг в будущее»
	2.2.3. Учебно-исследовательский  проект
	Задачи проекта:
	Результаты  обучения:
	Результат проектной работы обучающегося:
	Форма представления результатов проектной работы:
	Возможные варианты тем проектов:
	2.3. Оценочные средства промежуточной аттестации по дисциплине «Химия»
	Задание 1.
	Задание 2.
	Задание 3.
	Заключение

