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1. ITacmopT OLIEHOYHBIX CPEACTB MO AUCHHUIIMHE «XHUMUD)

Jnst  popmMupoBaHUs, KOHTPOJS ¥  OIEHKH PE3yJIbTAaTOB OCBOCHHUS
00111e00pa30BaTeIbHON TUCIMIUIMHBL «XUMHUS pa3padoTaHa CUCTEMa OIEHOYHBIX
MeponpusTuid, yuuthiBatomas TpeboBanus DI'OC COO (mpeaMeTHble
pe3yabTaTsl) U @I'OC CIIO (0bmue u npodeccuoHanbHbIe KOMIETEHIIUN ).

BaxxHolt 0COOEHHOCTBIO CIIPOEKTUPOBAHHON CUCTEMBI OLICHUBAHUS SIBIIAETCS
COTJIACOBAHHOCTh OLICHOYHBIX MEPOIPHUATHI U 3aIlUIAHUPOBAHHBIX PE3YJbTATOB
oOyuenus. Kaxxmoe olieHOYHOE MEpOTNpHUATHE HATIPABICHO HAa (OPMUPOBAHUE WIIU
U3MEpeHUEe 3HaHUS / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJIbTaTe OOydCHHUS.

B ngucuumnune «XuMHS» K OCHOBHBIM  OLIEHOYHBIM  MEPONPHUITHUSIM
OTHOCSITCS: 3aJIaHUsI B T€CTOBOM (hopMe, MpaKTUUECKUE 3aJaHUs HA COCTABJICHUE
ypaBHEHHMM  peakiui, KiIacCUPUKAIMIO W  HOMEHKIATYpYy  XUMHUYECKHUX
COCIMHEHMM, pacyeTHble 3ajaud, JabopaTopHble  pabOThl,  MPaKTHUKO-
OpUEHTHUPOBAHHBIE 3aJaHus (pacyeTHbIE M TeopeTudeckue). B mnpukiamubix
MOAYJIIX B Kau€CTBE OLICHOYHBIX MEPOIPHUATHI TAKKE 3alNTAHUPOBAHBI KEWCHI U
y4eOHO-MCCIICIOBATEIHCKAE MTPOCKTHI.

Peanuzanusi O1eHOYHBIX MEPONPUITUN MO XMUMUU 3allJIAHUPOBAHA B paMKax
TEKYIETo, pyOeKHOT0 (TEMAaTUUYE€CKOT0) KOHTPOJIS U MPOMEKYTOUHOU aTTECTallUuU
1O JTUCITUTIIINHE.

Cucrema OLEHOYHBIX MEPOIMPHUSATUN MO XMMHUM MpEJCTaBiIeHa B MACHoOpTe
OIICHOYHBIX CpeACTB (Tabmmia 1).



Tabnuua 1. [TacmopT OLIEHOYHBIX CPENICTB MO AUCHUIUIMHE « XuMush» (Bapuant 2)

Ne Monyas / Paznean / Tema Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
I OcHoOBHOe coep:KaHue
1 [Pa3gea 1. OcHoBbl cTpoeHust |(@opMyaupoBaTh 0a30Bble MOHATHS
BellecTBA 1 3aKOHbI XMMHHU
1.1 |Ctpoenue aromoB xumuueckux |CocraBisaTh xumudeckue popmyisl  [1. Tect «CTpoeHue aToMOB XUMHUYECKUX JIIEMEHTOB U PUpPOa
JJIEMEHTOB U NIpUpOIa COCIMHEHUI B COOTBETCTBHH CO XUMHYECKOHN CBS3H».
XMMHYECKOH CBSI3U CTENEHbIO OKUCIICHUS XUMUYECKUX  |2. 3aJjauu Ha COCTaBJIEHUE XUMHUECKUX (POPMYJI IByXaTOMHBIX
3JIEMEHTOB, UCXOJsl U3 BaJICHTHOCTH U |COETUHEHUH (OKCUIO0B, CYJIb(UIA0B, THAPUIOB U T.I1.)
NEKTPOOTPULIATEIBHOCTU
1.2 |Ilepuonuyeckuil 3aK0H U XapakTepru3oBaTb XUMHYECKUE IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS Ha
tabmuua J[.1. Menneneena 3JIEMEHTHI B COOTBETCTBHHU C UX XapaKTepU3alni0 XUMUYECKHX 3JIEMEHTOB: « MeTaindeckue /
IIOJIO)KEHHUEM B IEPUOANYECKON HEMETAJJINYECKHE CBOMCTBA, dJIEKTPOOTPULIATEIIBHOCTD U
CHUCTEME XMMHYECKHX DJIEMEHTOB CPOACTBO K MIEKTPOHY XMMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C
J.11. Menneneesa UX JJIEKTPOHHBIM CTPOEHHUEM U NOJIOKEHUEM B IEPUOJUIECKON
cucTeMe XumMuueckux 3nemeHToB [[.M. MenneneeBa»
2 |Pa3gen 2. Xumunueckue CocraBiasats ypaBHenusi u cxembl |KoHTposbHas pabdora

peaxknuu

XHUMHYECKHX peaKkuuid

((CTpOGHI/Ie BEICCTBA U XUMHYECCKHUE PCaKIITUN




Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus Tkl OLEHOYHBIX MEPONPUATHI
2.1 |Tunbl XUMHYECKHUX PEAKIIUMA CocTaBiATh peakii COSTMHEHNUS, 1. 3agaun Ha cocTaBJICHUE YPAaBHEHUH peaKInii:
pasznoxeHusi, 0OMeHa, 3aMeleHHMs, — COEIMHEHMs], 3aMEeILIeHUs, Pa3NIo’KeHUs, 0OMEeHa U peaKkuii C
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  |y4aCTHEM KOMIUIEKCHBIX COETUHEHNH (Ha MpuMepe
PeaKIy U peakuu T'MIPOKCOKOMIUIEKCOB aJIFOMUHMS U IIUHKA);
KOMILIEKCO0Opa3oBaHus (Ha IPUMEpPE |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakLuii ¢
T'HJIPOKCOKOMIUIEKCOB &JIFOMUHUS U |MCHOJIB30BAHUEM METO/1a 3JICKTPOHHOTO OasaHca;
LIMHKA) C Y4aCTUEM HEOPraHUUYECKUX |— C y4aCTHEM KOMIUIEKCHBIX COEAMHEHUH (Ha IpumMepe
BELIECTB I'MJIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS).
2. 3ajauy Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa
peaKIy COeTUHEHHUS, MaCCOBOM UM 0OBEMHOM JOJTM BBIXO/1a
IPOAYKTa peaKkK COETUHEHUS OT TEOPETUUECKU BO3MOXKHOI0;
00BbEMHBIX OTHOLIEHUH ra30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEILECTB U MPOJYKTOB PEAKIIUU; Macchl (00bEM,
KOJINYECTBO BEIIECTBA) MPOIYKTA PEAKIINH, €CIIU OJTHO U3
BELIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MacCcOBOM Joei
pacTBOPEHHOIO BELECTBA
2.2 |DnekTpoauTuyeckas CocraBnath ypaBHeHUs XUMHUecKUX |1. 3agaHus Ha cOCTAaBIECHUE MOJIEKYJIIPHBIX U MOHHBIX PEaKLUi C
JMICCOLMAIUS M MOHHBI OOMEH |peakiMyi HOHHOTO 0OMEHA € Y4acTHUEM |y4acTHEM OKCHJIOB, KHCJIOT, OCHOBAaHHM U COJIEH, HOHHBIX
HEOpPraHMYECKUX BEILECTB peakuui THapoIKn3a Cojlel, yCTaHOBIEHUE N3MEHEHUS
KHCJIOTHOCTH CPEJbI.
2. JlaGoparopHas paboTa «Peakuuu ruipoian3a»
3 |Pa3pexa 3. Ctpoenue u HccnenoBars crpoeHue u cBoiictBa |KoHTposnbHas padora «CBoiicTBa HeOPraHMYeCKHX BellecTB

CBOMCTBA HEOPraHUYECKUX
BellecTB

HEOPraHnIeCKUX BEUIECTB




Mogayas / Paznen / Tema

Pe3yabTaTr 00yuyeHus

Tkl OLEHOYHBIX MEPONPUATHI

3.1

Krnaccugukanus, HomeHkiIatypa
Y CTPOCHHE HEOPTaHUYECKUX
BEILECTB

KnaccudumnupoBats HeoOpraHu4eckme
BEIIIECTBA B COOTBETCTBHH C UX
CTpOEHHEM

1. Tect «HomeHknaTypa 1 Ha3BaHUE HEOPTAHUYECKUX BELIECTB
UCXOJS U3 UX XUMHUYECKON (OPMYJIIbI UM COCTABJICHUE
XMUMUYECKOH (OPMYJIbI UCXOASI U3 HA3BaHUS BELECTBA O
MEXIyHapOAHON WINA TPUBHAIBHON HOMEHKIIATYPE».

2. 3ajaun Ha pacyeT MaccOBOM JJ0IM (Macchl) XUMUYECKOTO
aJIeMeHTa (COeIMHEHMST) B MOJIEKYJIe (CMeCH).

3. IlpakTuueckue 3a1aHus 1O KIacCU(pUKAIMHI, HOMEHKIAType U
XUMUYECKHM (hOpMyJIaM HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX
KJIaCCOB.

4. [IpakTudeckue 3a/1aHus Ha OIpeieJICHNEe XUMUYECKON
AKTUBHOCTH BEILECTB B 3aBUCUMOCTH BHJIa XUMHUYECKOM CBSI3U U
TUIA KPUCTAJUIMYECKOMN PEIIETKH

3.2

DuU3UKO-XUMHUUECKHE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB

VYcTraHaBIMBaTh 3aBUCUMOCTb
(U3NKO-XMMHUYECKUX CBOWCTB
HEOPraHMYEeCKUX BELIECTB OT
CTPOEHMS ATOMOB U MOJIEKYJI, & TAKXKE
TUIIA KPUCTAJUINYECKON PEIIETKH

1. Tect «OCOOCHHOCTH XUMHUYECKHUX CBOMCTB OKCUJIOB, KACIIOT,
OCHOBaHUM, aM(pOTEPHBIX TUAPOKCUIIOB U COJICI.

2. 3agaHus Ha COCTABJICHUE YPABHEHUM XMMUUYECKUX PEaKLUN ¢
y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUUECKUX BEIIECTB:
OKCHJIOB METAIIJIOB, HEMETAIIJIOB U aM()OTEPHBIX DJIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHHA U aM(OTEPHBIX
TUAPOKCHUJIOB, HEOPTAaHUYECKUX COJIEH, XapaKTePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI OJTYYEHUSI.

3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aaHUS HA
CBOMCTBA U MOJIy4YEeHUE HEOPTraHUYECKUX BEIIECTB.

4. JTaboparopnas padota «CBOMCTBa METAINIOB U HEMETAJLIIOB)




Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus Tkl OLEHOYHBIX MEPONPUATHI
3.3 |[IpousBoncTBo HEopranuueckux |OOOCHOBBIBATh 3HAUEHUE U IIpakTHKO-OPUEHTUPOBAHHBIE 3a/IaHUS 110 COCTABICHUIO
BEIIECTB. 3HAUECHUE U MIPUMEHEHNE HEOPTaHUYECKUX XUMHUUYECKHX PEaKIHi ¢ yuacTHEM HEOPraHUYECKHX BEIIECTB,
IIPUMEHEHHE B OBITY U Ha BEIIECTB B OBITOBOW U UCTIOJIb3YEMBIX JUISl UX UACHTU(DUKALMH U TPOMBIIIIEHHBIX
IIPOU3BOJICTBE IIPOU3BOJICTBEHHOH 1€ TEILHOCTH CIIOCOOOB MOYyUYECHHS
4esoBeKa uxX (PU3MKO-XUMUUECKUMHU
CBOMCTBaMHU
4 |Paspexn 4. Crpoenne u HccnenoBars crpoenue u ceoiictBa (Konrponbnas padora
CBOIICTBA OPraHUYeCKUX OpPraHM4YecKHuX BelecTB «CTpoeHHe M CBOWCTBA OPraHUYeCKUX BelleCTB»
BellecTB
4.1 |Knaccugukanus, cTpoeHHE U KnaccudunmpoBats opranndeckue 1. 3ajaHus Ha cOCTaBIEHUE HA3BaHUNM OPraHMYECKUX COCUHEHUN
HOMEHKJIATypa OPraHUYECKUX  |BELIECTBA B COOTBETCTBHUHU C UX 10 TPUBUAIBHOMN WJIM MEXTyHAPOJIHON CHCTEMaTU4YECKON
BEIIECTB CTPOEHHEM HOMEHKJIaType
2. 3ajaHus HA COCTaBJIEHHE MOJIHBIX U COKPAIIEHHbBIX
CTPYKTYPHBIX (POpPMYJI OPTaHHUUECKHUX BEIIECTB OTAEIbHBIX
KJIaCCOB
3. 3agaum Ha ompeneNeHre mpocTenel GopMyIIbl OpraHUIECKOM
MOJIEKYJIbI, HCXO/ISl U3 3JIEMEHTHOI0 cocTaBa (B %)
4.2 |CpoiicTBa OpraHM4ECKHX ¥YcTaHaBiIuBaTh 3aBUCUMOCTD 1. 3anaHus Ha cocTaBICHUE YPaBHEHUN XUMHUECKUX PEAKLIUN C

COE€IMHEHUN

(U3UKO-XMMHYECKUX CBOWCTB
OpPraHUYECKUX BEIIECTB OT CTPOCHUS
MOJIEKYJT

y4acTHEM OPraHUYEeCKUX BEHIECTB HA OCHOBAHUM MX COCTaBa U
CTPOCHHUS.

2. 3ajaHus HA COCTaBJICHUE YPABHEHUN XUMHUECKUX PEaKIIU,
WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA C YUETOM MEXAHU3MOB
MPOTEKAHUs TAaHHBIX PEAKIUI U TEHETUYECKOM CBSI3HU




Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus Tkl OLEHOYHBIX MEPONPUATHI
OpPraHUYECKUX BEIECTB Pa3HBIX KJIACCOB
3. PacueTrHble 3a1a4M 0 ypaBHEHUSAM PEAKIIUN C y9aCTHEM
OPraHUYECKUX BEILECTB.
4. JTaboparopHas pabota «llonydeHue sTHiIeHa U U3yUEHHE €ro
CBOKCTBY
4.3 |OpraHnuueckue BEeUIECTBA B OO0O0CHOBBIBATh 3HAUYEHUE U ITpakTHKO-OPUEHTUPOBAHHBIE 3aJAHUS 10 COCTABJICHUIO
KHU3HEICITEIbHOCTH YEJIOBEKA. |[IPUMEHEHNE OPraHMYECKUX BEIECTB |XUMHUYECKMX PEAKIHUI C y4acTUEM OPTaHUYECKUX BEILECTB,
[Tpon3Bo/CTBO U MPUMEHEHUE  |B OBITOBOI U MPOM3BOJICTBEHHOM MCTOJIb3YEMBIX JUISl UX UICHTU(UKAILIUH B OBITY U
OpPraHMYECKUX BEILECTB B JeSITeIbHOCTH YeJIOBEKA UX (DU3UKO- |[IPOMBILIUIEHHOCTH.
IIPOMBIIITIEHHOCTH XUMHUYECKHMH CBONCTBAMU
5 |Pa3pea 5. Kunernueckue u HccaenoBarb paBHOBECHE U KonTpoabnas padora
TepMOJAMHAMHUYECKHe CKOPOCTh XUMHYECKHX peaKkuuii «CKopoCcTh XMMHYECKOH peakliii U XUMHYeCcKoe
3aKOHOMEPHOCTH NMPOTEeKAHUSA paBHOBecHe»
XHUMHYECKHX peaKkuui
5.1 |Kunernueckue 3akoHomepHocTd |ccnenoBats Bausinue kKoHuentpanuu | 1. JlabopaTtopnast pabora Ha BEIOOD:

IMPOTCKAHUA XUMHUYCCKUX
peakuuii

pearupyroImux BEIecTB U
TeMIepaTypbl Ha CKOPOCTh
XHUMHAYECKHX PEaKITHi

— «Onpenenenre 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT
KOHIIEHTPAIlUH PEArupyIolINX BEIIECTBY;

— «OnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT
TEMIIePaTypbD».

2. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/IaHUS Ha
aHanu3 (pakToOpOB, BIUSIONIUX HA U3MEHEHUE CKOPOCTH
XUMHUYECKON peaKiuu




Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus Tkl OLEHOYHBIX MEPONPUATHI
5.2 |TepmoanHamuyeckue HccnenoBath BIUSHNAE U3MEHEHUS 1. 3anaun Ha pacueTsl TEIUIOBBIX A3(P(HEKTOB XMMUUYECKUX pEeaKIIui
3aKOHOMEPHOCTH MPOTEKaHUsI  |KOHUEHTPALMU BEIIECTB, PEAKIIUU U OTIpe/ieJIeHNe TUIa peakuu (1o TerioBoMy 3G (deKTy: 3K30- U
XUMHUYECKHUX PEeaKIIUi. Cpelbl U TeMIEepaTyphl Ha CMEIICHUE |IHIAOTEPMHUECKUE).
PaBHOBecre XUMHYECKUX XUMHUYECKOTO PaBHOBECHS 2. [IpakTuKO-OpHEHTUPOBAHHBIE 33JaHHS HA IPUMEHEHUE
peaxkuu npuHuuna Jle-1larense 1 HaXOKIACHHS HAIIPABIICHUS
CMEILEHNS] PABHOBECHS XMMHUYECKON PEaKLIMK U aHAJIN3
(baxTOpOB, BIUAIOLUINX Ha CMEIIEHNE XUMUYECKOTO PABHOBECHS.
3. JIabopartopHas padora «l3ydeHne BAUSHUS pa3TUIHBIX
(aKkTOpOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS»
6 |Pa3nes 6. lucnepcHbie HccnenoBars nucnepceHsblie cucrembl | KoHTposibHas padota no teme «/lucnepcHbie cCHCTEMbI»
CHCTEMbI
6.1 |JlucriepcHble CUCTEMBI U Paznuuath HCTUHHBIE PACTBOPBHI, 1. 3agaun Ha MPUTOTOBJIEHUE PACTBOPOB.
(bakTOpBl MX YCTOWIHBOCTH KOJUJIOMJIHbIE PAaCTBOPHI U 2. [IpakTuKO-OpHEHTUPOBAHHbBIE PACUETHBIE 3aJaHUSI Ha
rpy0oaucrepcHble CUCTEMBI Ha JUCTIEPCHBIE CUCTEMBI, UCIIOJIb3yEMbIE B OBITOBOW U
OCHOBE XUMHUYECKOTO 3KCIIEPUMEHTA |[IPOU3BOJICTBEHHOM NEATEIBHOCTH YEIOBEKA.
6.2 |HccnenoBanue CBOMCTB UccnenoBats dusuko-xumuueckue  [JlabopatopHas padota (Ha BBIOOD):
JUCTIEPCHBIX CUCTEM CBOMCTBa pa3IMYHbIX BUJOB — IlpuroroBieHue pacTBOPOB;
JUCTIEPCHBIX CUCTEM — WccnenoBanue qUCTIEPCHBIX CUCTEM.
7 HccaenoBarhb cBoiicTBa

Pasnen 7. KauecTrBeHHbIC
peakunu 00HapyKeHHus
OpPraHN4yecKux
HEOPraHu4ecKuXx BellecTs

OPraHUYecKuX U HEOPraHUYeCcKuX
BellleCTB C MCI0JIL30BAHUEM
Ka4YeCTBEeHHbIX peakuui

10



Mogayas / Paznen / Tema

Pe3yabTaTr 00yuyeHus

Tkl OLEHOYHBIX MEPONPUATHI

7.1 |O6napyxenue Heopranndeckux |VMccienoBate kauecTBeHHbIC peakuun |1. JlaboparopHas padoTa (Ha BEIOOD):
KaTUOHOB U aHMOHOB HEOPraHUYECKUX BEIECTB — AHanuTndeckne peakuuu katTuoHos [-VI rpynm;
— AHaJINTUYECKUE PEAKIINN aHUOHOB.
2. [TpakTryeckue 3aJjaHusi HA COCTABIICHUE YPABHEHUM peaKinii
oOHapyxeHus KaTHOHOB [-VI rpymmn 1 aHHOHOB, B T.4. B
MOJICKYJISIPHOM U MOHHOH (opMax.
7.2 |OOHnapyxenue oprannyeckux |MccnenoBats kauecTBeHHbIe peakuuu | 1. JlaboparopHas paboTa (Ha BIOOD):
BEIIECTB OTAEJIBHBIX KJIACCOB C |OPraHUYECKUX COCIUHEHUN — KayecTBeHHbIE peaKIIMM HA OTJENIBHBIE KJIACCHl OPraHUYECKUX
HCII0JIb30BAaHNEM KaUECTBEHHBIX |OTIEIbHBIX KJIACCOB BELIECTB;
peakuuin — KauecTBeHHBIN aHAIN3 OPTaHUYECKUX COSIUHEHUN 110
(YHKIIMOHAJIBHBIM TPYyTIIaM.
2. IIpakTrueckue 3a/1aHns HA COCTABIECHNE KAY€CTBEHHBIX
peaknuii OOHApYKEHUS OPTaHUYECKUX COCAMHEHUIN
II | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHNE (COAEpPKaHUE NPUKJIATHOIO0 MOAYJIA)
8 |Pazgen 8. OuenuBath nocJieacTeus 0bITOBOI |3amuTa Keiica (¢ yueTom Oyaymeil npogeccMOHAJILHOM

Xumus B ObITY M
NMPOU3BOJACTBEHHOM
HAeATEeJIbHOCTH YeJI0BeKA

) | npon:moucnsennoifl ACATECJIBbHOCTHU
YyeJI0BEeKA ¢ MO3UIUI
IKOJIOrMYeCKOH 0€30IMacHOCTH

AesITeJIbHOCTH)

Xumus B OBITY U
TIPOM3BOJICTBECHHOM
NeSITeIbHOCTH YeJIOBEKa

O1ieHuBaTh MMOCJIEACTBUS OBITOBOI U
MIPOM3BOJICTBEHHOH JCATEIHBHOCTH
YyeJIoBeKa C MO3HIIHN SKOJIOTrMUeCKOMN
0e30IMacHOCTH

Keiic (¢ yuerom Oymymieit npodeccHoHaIbHOM AESITSIIBHOCTH)
Bo3MoKHBIE TEMBI KEHCOB:

1. [ToTennenue KMMaTa U BBICBOOOXKICHHE Ta30BBIX THIPATOB CO
JTHA OKeaHa.

2. Bynyue marepuaisl 17 aBua-, MalllnHO- U
nprOOPOCTPOCHUSI.
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Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus Tkl OLEHOYHBIX MEPONPUATHI
3. HoBble MaTepuasibl AJis COTHEUHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE PaCTUTENIBHBIX IIPENAPATOB
9.1 |Pa3ngexn 9.1. UccaenoBanue u |MHTEepnpeTHpoBaTh XUuMHYeCKHe |3alUTa y4eOHO-HCCJIEI0BATEIHLCKOI0 MPOEKTA (C y4eTOM
XHUMHYECKUH aHAJIN3 npouecchl 1 sijieHus B Ouocdepe |0Oyayurei npogeccCHOHAIBLHOM AeSITeJIbHOCTH)
00beKTOB OMochepnbl
9.1.1 |OcHOBBI J1abOpaTOPHOM BBINOIHATE MOTHBIN UK 1. JTabopaTopnast pabota «OCHOBHI JJAOOPATOPHOM MPAKTHUKI.
MIPAKTUKU B IPO(ECCUOHATBHBIX |IKCIIEPUMEHTAIBLHOTO UccieoBanus c|2. TumoBsie pacueTsl 0 TeMaTUKE SKCIIEPUMEHTA.
naboparopusx coOnroieHreM mpaBuil 6e3omacHoro 3. 3aauu Ha BHIYMCICHUE CPEIHET0 3HAUCHUS
oOparlieHus C BeIecTBaMU U AKCIIEPUMEHTAJIbHBIX JIaHHBIX, IOIPEIIHOCTH.
n1abopaTOpHBIM 000pyI0BaHHEM 4. TlpencraBieHue pe3yibTaToB SKCIEPUMEHTA B Pa3IMUHON
dopme (Tabnwuia, rpaduk, OTYET, TOKIA], TIPE3CHTAIIN).
9.1.2 | Xumuueckuit ananu3 mpo0O Boabl |McciaenoBaTh XUMHUECKHI COCTaB 1. Tect «CBoiicTBa ¥ COCTaB BOIBLY.

po0O BOJIBI

2. 3aganue « XMMHAYECKHI COCTaB BOJBI, THII BOJBI M CIIOCOOEI €€
MIPUMEHEHHUs» (C UCTIOF30BaHNEM HOPMATHBHBIX IOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3a/1aHUS HA

COCTaB BOBI M CITOCOOBI BEIPAXKECHUSI KOHIIEHTPAIUI U TIepecueT
KOHLEHTpaluH (¢ UCIOJb30BaHNEM HOPMATUBHBIX TOKYMEHTOB).

4. JJaboparopnasi paboTa Ha BEIOOD:

— O4uncTKa BOJBI OT 3arps3HEHHUI;

— Omnpenenenve pH Bojbl U ee KUCIOTHOCTH;

— Omnpenenenue KeCTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHESHHUS

12



Mogayas / Paznen / Tema

Pe3yabTaTr 00yuyeHus

Tkl OLEHOYHBIX MEPONPUATHI

9.13

XUMUYECKUN KOHTPOJIb
Ka4yeCTBA MPOYKTOB MUTAHUS

WccnenoBaTte XUMHUUECKUNA COCTAB
MIPOTYKTOB MTUTAHUS

1. Tect «Oprannyeckrie 1 HEOPraHUUECKHUE BEIIECTBA, BXOIAIINE
B COCTaB MPOYKTOB IMUTAHUS.

2. [TpakTHKO-OpHEHTUPOBAHHBIC 3aJJaHUS IO KYJIMHAPHOM
TeMaTHKe.

3. JIabopartopHas pabota (Ha BBIOOp):

— OOHapy’keHUe HUTPATOB B MPOAYKTaX MUTAHUS;

— HccnenoBanye NpoyKTOB MUTAaHUS HA HAJMYKE YIIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIM4UE YTJIEBOJOB
(kpaxmail, TJIFOK03a, caxapo3a)

9.14

XUMUYEeCKUH aHau3 mpod
IIOYBbI

Wccnenosars XUMHUYUECKUU COCTAB
po0 MOYBHI

1. Tect no Teme «XUMHUYECKUIA COCTaB HEOPTaHUYECKUX U
OpPraHUYECKUX YAOOPEHUI.

2. 3aganue «B3auMoCBsA3b cOCTaBa ITOYBLI, THII IIOYBBI U €€
Ha3HAYCHUS.

3. JlabopaTopHas pabota (Ha BBIOOD):

— OOHapy’keHHe HeOPraHUYECKUX MpUMeceil B MpoOax MouBbkI;
— Onpenenenne pH BogHOMU

BBITSDKKH ITOYBBI, €€ KUCIIOTHOCTHU U IET0YHOCTH

Hccnenosanue 00bEKTOB
ounochepsl

HccaenoBaTh XMMUUECKUNA COCTaB
00BEKTOB Onochepsl Ha IpUMepe
MPOIYKTOB MUTAHUS, BOJIbI M TIOYBbI

Y4eOHOo-HcCIe10BaTeNbCKUNA POEKT B 001aCTH MCCIIEIOBAHUS
00BeKTOB Ouochepsl.

Bo3MoOKHBIE TEMBI IPOEKTOB:

1. UccnenoBanue cocTaBa MUHEPAIbHOM BOJIbI U PEKOMEHIALIUU
0 €€ UCIOJIb30BaHUIO.

2. UccnenoBanue pa3pyliaromero AeMCTBUS TPUPOJTHON BOIbI HA
CTPOMUTEIBHBIE MaTEPHAIIBL.
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Ne Mogayas / Paznen / Tema Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIA

3. CocTaBrneHue nNpoeKTa IBETHUKA/0ropoja/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHATU3UPOBAHHBIX TTOYB.

4. CocraBieHue cOaTaHCUPOBAHHOTO MEHIO Ha JIeHb (HEEN0) B
3aBHCHUMOCTH OT COJEP>KaHUSI XUMUYECKUX MAKpPO U
MHUKPOIJIEMEHTOB B MPOIYKTaX MUTAHMUS.

5. HccnenoBaHne KayecTBa MUTHEBOU BOBL.

6. UccnenoBanue npoO BOJONPOBOIHOM BO/IBI HA TIPEAMET
YCTpaHEHUs )KECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI B CEIIbCKOXO0351CTBEHHOM
JIeSTEIIbHOCTH

9.2 |Pa3nen 9.2. UccnenoBanue u |MHTepnpernpoBaTh XUMHYECKHE |Y4eOHO-HCC/Ie0BATEIbCKUI MPOEKT (€ y4eToM Oyayiei
XUMHYECKU aHAIN3 Npolecchl U ABJIEHUs B TexHocdepe |MpodeccHoOHATBLHOM 1esiTeILHOCTH)
00bEeKTOB TeXHOC(hepbI

9.2.1 |OcHOBBHI J1abOpaTOPHOM BrIMmoaHATE TIOTHBIN TTUKIT 1. JTabopaTopnast pabota «OCHOBHI JJAOOPATOPHOU MPAKTHUKI.
MPAKTUKH B IPOPECCHOHATBHBIX |IKCIIEPUMEHTATIHLHOTO HCCIIeIOBaHNUs C|2. TUTIOBBIE pacyeThl M0 TEMaTHKE SKCIIEPUMEHTA.
nabopaTopusix coOuroIeHreM TipaBuIl Oe3omacHoro  |3. 3ajaun Ha BEIYUCIICHUE CPETHETO 3HAYCHUS

oOpaIieHus C BEIECTBAMU U IKCIIEPUMEHTAIBHBIX JIaHHBIX, TOTPEITHOCTH.
1abopaTopHBIM 000PYyIOBAHUEM 4. IIpencraBneHne pe3ynbTaToOB SKCIIEPUMEHTA B Pa3TUYHON

dopme (Tabnuua, rpaduk, OTYET, TOKIAT, IPE3CHTALIHS).




Mogayas / Paznen / Tema

Pe3yabTaTr 00yuyeHus

Tkl OLEHOYHBIX MEPONPUATHI

922

XUMHUECKUHN aHAIU3 TTPO0
TEXHUYECKOU BOIEI

Hccnenosats XUMHUYECKHUHN COCTAB
po0 TEXHUIECKON BOJIBI

1. 3agaun Ha ompeeNieHne METaUIOB, HEOPTaHUYECKUX aHUOHOB
Y OPTraHWYECKUX BEIIECTB B TEXHUYECKON BOJIEC PA3HOTO
Ha3HAYCHHUS.

2. [TpakTUKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHUE 3aaHUs HA
COCTaB BOJBI M CIIOCOOBI BRIPAKEHUSI KOHIIEHTPAIUH U IepecueT
KOHIIEHTpaUH (C UCMOIb30BaHNEM HOPMATUBHBIX JTOKYMEHTOB).
3. 3amanne « XMMHYECKUH COCTaB TEXHHUYSCKOH BOJIBI, THUII BOJBI U
CTIIOCOOBI €€ MPUMEHEHHSD (C UCITOJIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa (Ha BEIOOD):

— OnpeneneHune XJIOPUI0B METOJIOM TUTPOBAHUS B TEXHHUYECKOM
BOJIC;

— OnpenesieHne KECTKOCTH TEXHUYECKON BOJAbI METOI0M
TUTPOBAHUS

9.23

XUMHYECKUN KOHTPOIb
Ka4yecTBa BO3AyXa

Hccaenosath COACPIKAHUC
YTJICKHUCIIOIO I'a3da B BO3AYXC

1. Tect o Teme «XuUMHUUECKUH COCTaB aTMOC(HEPHOro BO3yXa U
BO3/yXa paboyeil 30HbD.

2. IIpakTuKO-OpHMEHTUPOBAHHBIE 33JaHNUS] HA XUMUUECKUI aHAJIN3
COCTaBa BO3/yXa.

3. JlabopartopHas pabora «OnpeneneHne coep:kanus
YIJIEKUCIIOrO ra3a B BO3IAyXe

MMOMEIICHUS SKCIIPECC-METOJOM»

15



Ne Mogayas / Paznen / Tema Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
9.2.4 | Xumuueckuii aHanu3 npoo HccnenoaTth mpoObl MaTepraioB 1. IIpakTMKO-OpUEHTUPOBAHHBIE 3aJAHUS IO XUMUYECKOMY
MaTepuaIoB CTPOUTEIBHO- CTPOUTEIBHO-PECTABPALIMOHHOMN aHaJIM3y Ipob MaTepHaioB CTPOUTEIbLHO-PECTABPALIMOHHON
pecTaBpallMOHHON NEeITEILHOCTH U JU3aiHa NEITEILHOCTH U JU3alHa.
NEeATETLHOCTH B TU3aiiHa 2. JJaboparopnas padoTa (Ha BEIOOD):
— W3roroBnenue kpacok (moadop MUTMEHTOB U CBSI3bIBAIOIINX
BEILIECTB);
— HMccenenoBanue CBOMCTB BUKYLIUX BEIECTB HA IPUMEpE TUIICA
9.2.5 |MccnenoBanue 00BEKTOB HccnenoBaTh XMMUYECKUN COCTaB Y4eOHo-HcCIe10BaTENbCKII MPOEKT B 00JIACTH MCCIEIOBAHUS

TexHochepbl

00BEKTOB TeXHOC(]EPHI HAa TPUMEPE
TEXHUYECKON BOJBI U MAaTEPUAJIOB
CTPOUTENBHO-PECTABPALIMOHHOMN
JIeATEILHOCTH U JU3aiiHa

00BEKTOB TEXHOC(EPHI.

Bo3MoOKHBIE TEMBI IPOEKTOB:

1. Kontposb kauecTBa TEXHHUECKOM BOJIbI pa3HbIX BUJIOB B
cootBeTcTBUM ¢ MeToaukamu mo I'OCT.

2. Co3zlaHue 1eKOpaTUBHON MITYKaTypKH.

3. IIurMeHTHI B U3JIETNSIX U3 CTEKIIA.

4. VccnenoBaHue pa3pyliaroero AeMCTBHUS BOJbI Ha
CTPOUTEIBHBIE MAaTEPUAIIBI.

5. OneHka cocTosTHUS BO3AyXa paboydeil 30HbI CrieluanucTa
(TexHomora, CTpOUTENS | T.II., C y4ETOM OOJIaCTH
po(hecCHOHALHOM IS TEILHOCTH) B COOTBETCTBUU C
HOPMATHUBHBIMH JIOKYMEHTAMHU
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2. OneHo4HbIe CPeaCcTBA 0 AUCHHUILIMHE « XHMHA»

2.1. OuneHoYHbIE CpeICTBA TEKYWIEro KOHTPOJSA MO AMCHMILIMHE
«XuMHUA»

Texkymuii KOHTPOJb pPE3yJbTaTOB OOYYEHUST MOXKHO OCYILIECTBIIATH
pa3sIUYHBIMM METOJIAMU M C TOMOILIBIO PA3JIUYHBIX OLIEHOYHBIX cpeAcTB. [lo
JUCHUIUIMHE «XHUMHSD» B Kau€CTBE CPEACTB TEKYIIEro KOHTPOJS MPUMEHSIOTCS
BOIIPOCHI JIJIs1 OPraHU3ALMU YCTHOTO U MUCbMEHHOTO OIIPOCA, CUCTEMBI 3a/IaHUI B
TECTOBOM (hopme, 3a/1auil U YNPaKHEHUs, IPAKTUKO-OPUEHTUPOBAHHbBIE 3aJJaHUS
(TeopeTnyeckue, pacyeTHbIE, CUTYallMOHHbIE), JJabopaTOpHbIe pabOTHl U Apyrue
OLICHOYHBIE MeponpusTHs. Hike npuBeneM nmpumMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucremsbl 3a1aHMH B TeCTOBOM opme

Cucrtema 3amaHuvii B TeCTOBOM (opMe — 3TO cojepKaTelibHasi CUCTEMA,
OXBAaTbHIBAIOIIAsl B3aMMOCBS3aHHBIE 3JIEMEHTHI 3HaHUU. B oTinuyme oT TecToB, B
CUCTEMAaX 33/IaHUI BEPOSITHOCTh MPABUIIBHOIO OTBETA HA MOCIEAYIONIECE 3aJaHue
MOXET 3aBUCETh OT BEPOSATHOCTH MMPABUJIBHOTO OTBETA HA MPEIbIAYIINE 3aJaHNUs.

Jlis Toro 4toObl Ha OJHOM COJEPXKATEIbHOM MaTepuane MOKHO ObLIO
COCTaBUTh HECKOJBKO BapHaHTOB TECTa, KOHCTPYHUPYIOT O0a3y 3amaHuil B
TecTOBOM popme. Ecim ecTb KOMIIBIOTEPHBIE MPOrPaMMbl T€HEPALIMH TECTOB, TO B
porpamMmy CO3JaHusl TECTa BBOJUTCA 0a3a, BKIIOYAKOLIas B ceOsl mapajieibHble
N0 COAEPKAHUIO U TPYJHOCTH BApPUAHTBI OJHOTO M TOTrO K€ 3aJaHus. ITO
O3HAYaeT, 4YTO NPOBEpKa 3HAHUS MPU3HAKOB, CBOMCTB, cOCTaBa, (QYHKUUN
OJIHOTUITHBIX OOBEKTOB MOXKET OBITh OpraHM30BaHA Ha 0a3e OJHOTO U TOTO K€
3aJJaHUsl, MEHSIOLIEr0 B CBOEM TEKCTE TOJBKO HA3BaHME 3TUX OOBEKTOB. DTH
3aJJaHUs Ha3bIBAIOT (PACETHBIMHU, T.€. UMEIOIIMMU IEPEMEHHBIE FJIEMEHTHI.

[IpuBeneM mpuMep CHCTEMBbI 3aJaHU B TECTOBOM (opMme, BKIHOYAIOIIEH
(daceTtHble 3a0aHus ((paceThl B 3aJaHUU 3aKJIFOUYEHBI B (DUTYpHBIE CKOOKN).

Ha3zBanue Tembl Tema 1.1 «CTpoeHHE aTOMOB XMMUYECKUX
AJIEMEHTOB U NPUPOAA XUMUYECKON CBSI3U»

Pesynbrat oOyuenus | CocTaBisTh XUMHUYECKUE (HOPMYJIbI COECTMHEHUN
B COOTBETCTBUHU CO CTECIEHBK)  OKHUCIICHUSA
XUMHYECKUX DJIEMEHTOB, HCXO/ U3 BAJICHTHOCTU
Y DJIEKTPOOTPULIATEIILHOCTH

OO01Me KOMIIETEHIINN OK 01

BriOepure 0aMH NpaBUJIbLHBIH OTBET:

1. Atombl C 1 S1 UMEIOT OQUHAKOBOE YHUCIIO:
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A) HEHTPOHOB B fAJIpe

b) sHepreTnyeckux ypoBHeH

B) sneKkTpoHOB Ha BHENTHEM SHEPIETUYECKOM YPOBHE

') anexTpoHOB

2. B pany xumuueckux snemeHToB Li-Be—B—C Merannnueckue cBoiicTBa:

A) ycuiuBaroTcs

b) ocnaGesarot

B) ne mensroTcs

') u3MeHsI0TCS NEPUOIUUECKU

3. K s-a51eMeHTaM OTHOCHTCH:

A)K

b) S

B) Fe

I') Br

4. Tlyrem coenrHeHUs aTOMOB 101 HoMepoM 11 u 17 oGpasyercs BemecTBo
C XMMUYECKOU CBSA3BIO:

A) HOHHOH

b) koBajeHTHOM NOJISIPHOM

B) xoBaneHTHON HEMOJSPHOMN

') meTasinueckoit

5. {KONIMYeCTBO »JJIEKTPOHOB B aTOME; KOJUYECTBO DSHEPreTHUECKUX
YPOBHEM; KOJUYECTBO JJIEKTPOHOB HA TMOCIEAHEM DSHEPreTHUYECKOM YPOBHE;
KOJIMYECTBO MPOTOHOB B SJIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuojia

b) Homepy rpynisl

B) nopsinkoBomy HOMeEpy

6.{xyopuay Oapus, aMa3y, aMMHUaKy, CEpHOM KUCJIOTE } COOTBETCTBYET

A) MoHHas XUMHYECKas CBS3b

b) xoBasieHTHas MONsIpHAsE XUMUYECKAsI CBSI3b

B) koBasieHTHas HEMOISIPHAS] XUMUYECKAsl CBS3b

7. {cBsi3b, 0Opa3oBaHHAas 32 CYET OOPA30BaAHUS OOIIUX AIEKTPOHHBIX Tap;
CBsI3b, 00pa30BaHHAas 3a cueT 0000IIEeCTBICHNUS BAJICHTHBIX YJIEKTPOHOB; CBSI3b,
oOpa3zoBaHHasl 32 CYET IEKTPOCTATUUECKUX CUJI IPUTSKEHUS } HA3bIBACTCS

A) voHHOM

b) metaimmuueckoit

B) xoBanenTHOMI

8. {B MopsiaKe BO3pacTaHus METAJUTMYECKUX CBOWCTB; B TIOPSIKE YOBIBAaHUS
paanyca aTOMOB; B TIOPSJIKE BO3PACTAHUS KUCIOTHBIX CBOMCTB JIETYYHX
BOJIOPOJTHBIX COSMHEHUH } 3JIEMEHTHI PACIIOJIOKEHBI B PSTY
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A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

9. Kakoe u3 cyxJeHuil BepHO 17151 3eMeHTOB { VA rpynnsl , [VA rpynmsl,
IA rpynmbi}

A) obmras opmyia JIeTy4ero BoJIopoiHoro coenqunenust RH4

b) He 00pa3yroT eTyunx BOJOPOAHBIX COEAUHEHUN

B) 10 3aBepiieHns SHEPreTHUECKOro YPOBHS HE XBAaTACT TPEX AJIEKTPOHOB

10. Cpenu BemiecTB, yKa3zaHHbIX B paay {NH3, Op, HCI, SOp; CaO, HNO3, C12,
CO2; H2S04, HI, CuCI2, CH4, NH3 } KOJTUY€CTBO COSMHEHU ¢ KOBAJICHTHOM
ITOJISIPHOM CBSI3BIO PABHO

A) Tpem

b) nBym

B) uetbipem

11. Xumnueckas cBs3b B MOJIEKYJIax {030HA U XJIOpUAA KaJIbLIUs; CEPHON
KHUCJIOTBI U XJIOPUJIa aMMOHUSI; CEPHOM KUCIIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBaJIEeHTHAas MOJISIPHAs. U HOHHAs

b) koBasileHTHas MOJsIpHAs U KOBAJICHTHAsI HETIOJISIpHAs

B) koBasieHTHas HEMOJSIpHASI U UOHHAs

Kak BUAHO M3 MPUBEIEHHOTO MpUMepa, Kaxjaoe (paceTHoe 3aJaHuEe MOXKET
ObITh IIPEOOpPa30BaHO B HECKOJBKO PA3JIMYHBIX BAapUAHTOB OJHOTO 3a/JaHus
TECTOBOM cuctembl. Ilpu opraHuzanuy aBTOMAaTH3UPOBAHHOIO TEKYILETO
KOHTpPOJISI TOSIBJISIETCS. BO3MOXKHOCTh ~ T€HEpalu  OOJIBIIOr0  KOJIMYECTBa
BapMaHTOB TeCTa, NpU OTOM 3aJaHus, TMOJIy4YeHHbIe U3 aceTta, OyayT
napajuyiebHbI [0 COAEPKAHUIO U TPYAHOCTH.

2.1.2. [IpakTHYyecKHe 3aIaHUS U 3a1a4U

[IpakTrueckue 3afaHusl M 3aJa4d, 4YacTO UCIOJIb3yeMble B KauecTBe
JUJAKTUYECKUX CPENCTB B ECTECTBEHHOHAYYHBIX IHUCLUIUIMHAX, TAKKE MOTYT
ObITh (aceTHbIMU. BO3MOXXHO NpHMEHEHHE 3ajJady C BapuaHTaMH OTBeTa MJis
y100CcTBa OpraHu3aluy aBTOMaTU3UPOBAHHOTO KOHTPOJIS.

[IpakTrueckue 3a1aHus U 3a7a44 MIPEACTABIEHBI B pa3ienax:

1. OcHOBBI CTpOeHHs BelIeCTBA — 33Ja4d HAa COCTABICHUE XUMHUYECKUX
(bopMys IBYXaTOMHBIX COEIMHEHUN (OKCUIOB, CYIb(UI0B, THIPUAOB U T.I1.).

2. XuMHYeCKHe peaKkiuu

2.1. 3amaum Ha COCTaBIEHUE YPABHEHUN PEAKLUN: COCIUHEHNS, 3aMEILICHMS,
pa3noxeHus, 0OMEHa M peakUMid ¢ yJyaCTHEM KOMIUJIEKCHBIX COEIUHEHHMH (Ha
IpUMEPE TUAPOKCOKOMIUIEKCOB  QIIOMUHUS W LMHKA); OKHCIHTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKUHMA C HCIOJB30BAHUEM METOJA 3JIEKTPOHHOIO
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OanmaHca; C  ydyacTHeM  KOMIUIEKCHBIX  COEQUHEHMM (Ha  mpumepe
T'UIPOKCOKOMIUIEKCOB IMHKA U aJTFOMHUHMS).

2.2. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEaKIIHH
COEJIMHEHHS; MAacCOBOW WM OOBEMHOM [ONM BBIXOJAa MPOJIYKTa peaKUuu
COCJIMHEHUSI OT TEOPETHYECKHM BO3MOXHOT0; OOBEMHBIX OTHOUIEHUH TIa30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHUK MCXOAHBIX BEIIECTB M MPOIYKTOB PEaKIIMH;
Macchl (00bEM, KOJMYECTBO BEIECTBA) MPOJYKTa pPEaKIWU, €CIH OJHO U3
BEIIECTB JAaHO B BHUJAE pacTBopa C OINPEACIICHHOM MacCOBOW  JOJIEHN
PacTBOPEHHOI'O BEILIECTBA.

2.3. 3amaHMs Ha COCTABJIEHUE MOJIEKYJSIPHBIX M HOHHBIX PEAKLHA C
y4aCTUEM OKCHJOB, KHCJIOT, OCHOBAHUM M COJIEH, MOHHBIX PEAaKUUU THAPOIU3A
COJIEH, YCTAaHOBJIEHNE U3MEHEHUS KUCJIOTHOCTHU CPEJIbI.

3. CTpoeHue U CBOMCTBA HEOPTAHUYECKHUX BELIECTB

3.1 3amaum Ha pacyeT MaccoBOW JOJM (Macchl) XMMHYECKOTO 3JIEMEHTa
(coennHEHUS) B MOJIEKYJIe (CMECH).

3.2. [TIlpakTudeckue 3agaHus MO KiIacCU(UKAIIMK, HOMEHKJIATYpe W
XUMHYECKUM (HOpMyJIaM HEOPTraHMUECKHUX BEIIECTB Pa3IMUHBIX KJIACCOB.

3.3. IlpakTnyeckue 3amgaHus HA ONPENEIICHHE XUMHUYECKOW aKTUBHOCTHU
BEILIECTB B 3aBUCMMOCTH BHJIa XMMUYECKOW CBSI3M M THUIA KPHUCTAJUIMYECKOU
pELIETKHU.

3.4. 3agaHus Ha COCTABJIEHUE YPABHEHUN XUMHYECKUX PEAKIUN C yYaCTUEM
MIPOCTBIX U CIIOKHBIX HEOPraHUYECKUX BEUIECTB: OKCUJIOB METAILIOB, HEMETAILJIOB
U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHUN U aM(POTEPHBIX
TMIPOKCHUJIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3yIIIUX HX CBOWCTBA H
CHOCOOBI MOTYYCHHUS.

4. CTpoeHue U CBOMCTBA OPraHNYeCKUX BellecTB

4.1. 3amaHusi Ha COCTaBJIEHHWE HA3BAHUM OPraHUYECKUX COCIMHEHUU IO
TPUBUAJIBHON WM MEXKIYHAPOIHON CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3amaHusi Ha COCTABJEHUE IOJHBIX M COKpPAIIECHHBIX CTPYKTYPHBIX
(dbopMyJ1 OpraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB.

4.3. 3amaunm Ha ONpelIeNeHUE TMPOCTEHIIeH QOpMyJIBI OpPraHNYECKOM
MOJIEKYJIbI, UCXOSl U3 3JIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus Ha COCTABJIEHUE YPABHEHUN XUMHUYECKUX PEAKLIUN C y4aCTHEM
OpraHMYECKUX BEIIECTB HA OCHOBAHUU UX COCTAaBa U CTPOCHMUS.

4.6. 3amaHMs Ha COCTAaBJIEHUE YPABHEHUN XHMHYECKHX PpEAKLHUM,
WUTIOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA C YYETOM MEXAHU3MOB MHPOTECKAHUS
JAHHBIX PEAKUMHA M TEHETUYECKOM CBSI3M OpPraHUYECKUX BEILIECTB pPa3HbIX
KJIACCOB.

4.7. PacueTHbIE 3a1a4M IO YPABHEHUSIM PEAKIUNA C yYaCTUEM OPraHUYECKHUX
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BEILIECTB.

5. KuneTn4yeckune ¥ TepMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS
XUMHYECKUX peaKkuui

5.1 IIpakTnueckue 3amaHus Ha OLICHKY M3MEHEHHsI CKOPOCTH XMMHUYECKON
pEaKMM U HAIPAaBJICHUS CMEIICHUS PABHOBECHS C MCIOJb30BAHMEM MPUHLIMIIA
Jle-Illarenbe.

5.2 3amauum Ha pacyeThl TEIJIOBBIX A(PPEKTOB XUMUYECKUX pPEaKUUi U
OmpejieieHre  Tuma  peakinuu (Mo  temwioBomy  dddexty: 9K30- U
SHIOTEPMUYECKHUE).

6. /IncnepcHbie cUCTEMBI

6.1. 3amaun Ha TPUTOTOBJIEHUE PACTBOPOB.

7. Ka4vecTBeHHbIC peakUuM OOHAPYKEHUSI OPraHMYEeCKHMX H
HEOPraHUYeCKHUX BelleCTB

7.1. IlpakThueckue 3aJaHUsi Ha COCTABJICHUE YPABHECHUH peakiui
oOHapyxeHus kKaTuoHoB [-VI rpynm u aHMOHOB, B T.4. B MOJICKYJISIPHOW U
MOHHOM (popmax.

7.2. IlpakThueckue 3ajJlaHus Ha COCTAaBJICHHME KA4YeCTBEHHBIX peaKIui
OOHapYKEHUSI OPTAHUYECKUX COCTMHCHHUI.

9.1. UcciienoBanue 1 XUMHUYECKUI aHAJIM3 00beKTOB Onocdepsbl

1. TunoBble pacyeThl MO TEMATUKE SKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCJIEHUE CPEAHETO 3HAYEHHS OSKCIIEPUMEHTAIbHBIX
JIAHHBIX, IOTPEUTHOCTH.

3. 3aganne «XUMHYECKHH COCTaB BOJbI, THII BOABI MU CIOCOOBI €€
MPUMEHEHUS» (C UCIIOJIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

4. 3ananne «B3anMoCBsA3b COCTaBA MOYBBI, TUII TIOYBHI U €€ HA3HAUCHUS.

9.2. UccieqoBanne U XMMUYECKUI aHAJIHN3 00bEKTOB TeXHOC(pepbl

1. TunoBbie pacyeThl MO TEMATUKE SKCIIEPUMEHTA.

2. 3ajaud Ha BBIYMCIECHHUE CPEIHEr0 3HAYCHHUS JKCIEPUMEHTAJIbHBIX
JAHHBIX, IOTPEUTHOCTH.

3. 3amaun Ha OMNpEIEICHHE METAJJIOB, HEOPraHWYECKUX aHHOHOB U
OpraHUYECKUX BELIECTB B TEXHUYECKOW BOJIE PA3HOTO HA3HAUCHMUSI.

4. 3aganane « XMUMAYECKHM COCTaB TEXHUYECKOM BOBI, THUIT BOJALI M CITOCOOBI
€€ MPUMEHEHU» (C UCTI0JIb30BAHUEM HOPMATUBHBIX JJOKYMEHTOB).

I[IpuMepnl 32124 10 pa3HBIM TeMaM JUCHUIIIMHBI

I. C BappanTamMu 0TBETOB

1. B peakuuto, TepMOXUMHUYECKOE ypaBHEHUE KoTopo S + O, = SO, + 297
k/[x, Bcrynuna cepa maccoil 1 r. KoinuecTBO TEIUIOTHI, BBIJEIUBIIEECS MNPH
3TOM, PAaBHO:

A) 9,28 kJIx
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b) 74,25 x]Ix

B) 29,7 xJIx

2. YKaXuTe COJb, BOJHBIN PaCTBOP KOTOPOU UMEET WICIIOYHYIO CPELY

A) cynbdar kanus

b) xnopun amroMuHus

B) kapOonat xanus

3. Omnpenenure Ha3BaHUE BEIIECTBA, IJIaBHAs 1EMb KOTOPOTO COCTOUT U3
YEeThIPEX aTOMOB YIJIepOa, COJIEPKUT KapOOKCHIBHYIO TPYIIy U OAHY JBOWHYIO
CBsI3b, a TAK)KE PATUKAIBI METHII U THIL

A) 3-metuin-3-3TundyTeH-3-0Bas KUCIOTa

b) 3-metui-2-3tundyTeH-3-0Bas KUCIOTa

B) 2-metun-3-3tunOyTeH-3-oBasi KUCJIOTa

daceTHbIE 321a4U

4. CoctaBbTe XUMHUYECKHE (DOPMYJIIBI ABYXaTOMHBIX COCUHEHUMN: {CUIUIUA
KaJbIus, Tuapua Oapus, cynbdun xeneza (III), oxcunm azora (II), oxcun
amomunus, xaopun xenesa (II), autpun 6apus, okcua prytu (1), okcua cypbmbl
(V); oxcun menu (1), xmopun prytu (II), HUTpUA Kanusl, CUIULIUA MarHusi, TUAPUT
amromunus, cynbdua ceunma (II), 6pomun muaka, okcun yraepona (1), okcun
xyiopa (V); autpun Hatpusi, noaun meau (1), okcua xpoma (II), okenn azora (V),
ruapug Hatpus, xyopun xpoma (III), okcup xamus, oxcun wmbimbska (111),
CyJbUI IIUHKA } .

5. Ilpu B3aumopericteuu {40; 20; 35} r cmecu {cepebpa u IMHKA; [IMHKA U
MEJIM; MEIH U Keje3a} ¢ CONSTHOM KUCIIOTOM BhIIeIniIochk {6,72; 2,24; 5,6} 1 rasa
(1.y.). Onpenenure MaccoByIO 1010 (B %) {IIMHKA; MEIH; Kene3a} B CMECH.

6.YpaBHANUTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIIMIO

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

Zn + K,Cr,07 + H,SO4 = ZnSO, + Cr,y(SO,); + K,SO,4 + Hy)O;

KClO; + S = KCI + SO,} meTonoM sieKTpoHHOro OajlaHca; ONpeennuTe
OKHUCJIUTEINIb U BOCCTAHOBUTEIb.

7. Onpenenute MOJEKYJSIpHYIO (OPMYTy YTIEBOAOPO/A, COIAEPIKAIIETO
{80%; 85,7%; 75%} yrmepona. OTHOCHUTEIbHAS IJIOTHOCTH IAPOB BEIIECTBA I10
{BosOpOy; BO3AYXY; Kuciopoay} pasHa {15; 1,931;0,5}.

A) C4Hg

b) C,Hg

B) CH,

BonpocureabHbie (pOpMYJTUPOBKU:

8. Kakast macca yKCyCHOM KHUCJIOTHI MOTpeOyeTcs JUisl CHHTE3a ATHIIAlleTaTa
maccoit 140,8 1. Bwixom sdupa npumurte paBHbIM 80% OT TEOPETUUECKH

BO3MOXHOTIO.
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9. KakuM peakTUBOM MOYXHO OTJIMYUTH TJIMLEPUH OT I0K03bI? CocTaBbTe
ypaBHEHHE KAau€CTBEHHOM peakiuu JUisi 0OHapYyKEHUS MHOTOATOMHBIX CIHPTOB
Ha IpUMEPE MIHLIEPUHA.

10. C moMonip0 Kakoro peakTuBa MOKHO pacno3Hath ranoreHua-uonsl (Cl-
, Br-, 1-)? CocraBbTe ypaBHEHHUs Kauy€CTBEHHBIX PEAKLMid B MOJIEKYJSIPHOU U
MOHHOU (popmax. YKakuTe Npu3HaKu peaklui.

3agauv, Kak W Jpyrue AUAAKTHYECKUE 3aJaHusl, MOTYT BBIIIOJHATH
OoOy4ammnyl0 ¥ KOHTpoJupymwomyo ¢GyHkuud. Pemenue 3agad  MOXeT
OCYULIECTBJISATHCS HA PA3JIMYHBIX TUIIAX U ATaNax 3aHATHH.

2.1.3. IIpakTHKO-OPUEHTHPOBAHHbBIE 32JAHUS

[IpakTUKO-OpHUEHTHPOBAaHHbIE 3alaHusl (KaKk TEOpEeTUYECKHe, TaK H
pacyeTHbIE), HAMpaBJIE€Hbl HA pPa3BUTHE pE3YyJIbTATOB OOYYEHHS OCHOBHOIO
Moayisi (pasnenbl: «OCHOBBI CTpOeHMsI BemecTBa», «CTpoeHHe M CBOMCTBA
HEOpraHWYEeCKUX /  OpPraHUYecKHX  BEILIECTBY, «Kunetnueckue
TEPMOJMHAMHYECKAE 3aKOHOMEPHOCTH MPOTEKAHHMS XUMHUUYECKUX PEaKIU»,
«/lucnepcHble CHUCTEMbI») M BBISIBICHHE XHMUYECKOM CYIIHOCTH OOBEKTOB
IPUPOJIbI, TPOU3BOACTBA U OBbITA, C KOTOPHIMU YEJIOBEK B3aUMOJCHCTBYET B
polecce NPaKTUYECKOU AeATENbHOCTH (TPUKIATHON MOYJIb).

[IpakTUKO-OpUEHTHUPOBAHHBIE  3aJaHU  MOXKHO  ONPENENHTh  Kak
MeJarornuecky mnepepadoTaHHbIA (parMeHT NMpodEeCCHOHATBHON JeATeIbHOCTH
cneruanucra. OHM pa3pabaThIBalOTCA JUIsl TNPOBEPKM 3HAHUM M yMEHUU
oOy4Jaronmxcs JACMCTBOBaTh B MPAKTUUYECKUX, HETUMUYHBIX, IKCTPEMAIbHBIX U
Ipyrux cutyauusax. llpy wu3ydeHuM AUCUUILIMHBI «XUMHUSD» HPAKTHKO-
OPUEHTHPOBAHHbIC  3aJaHMsl MPUMEHSIOTCS Ul aKTHBU3alUu  y4eOHO-
MO3HABATEJIbHOM JEATEIbHOCTH OOYyYarOIIMXCS IYTEM «IOIPYXEHUs» HX B
npoOJIeMbl XUMHUYECKUX HCCIEAOBAHUM, BO3HHMKABIIMX B HCTOPUHM DPA3BUTHS
HAyKH, WIK UMEIOUINX MPAKTUYECKOE 3HAUYCHHUE ISl YETIOBEKA.

[IpuBeneM mpuMepbl MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUi 1O pa3fesnam
«CTpoeHue M CBOWCTBAa HEOPraHMYECKUX BellecTB», «CTpOe€HHE M CBOICTBA
OpPraHUYECKUX BEIIECTBY.

1. Kap0okcurepanus

HasBanue Temsl Tema 3.3. «IIpon3BoACTBO HEOPraHUYECKUX
BEILECTB. 3HAUECHHUE U TPUMEHEHUE B OBITY U Ha
IIPOU3BOJCTBE

Pesynbrar 0Oyuenus | OOOCHOBBIBaTH  3HAYEHUE U NPUMEHEHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOM W
MIPOU3BOJICTBEHHON JEATEIBbHOCTH 4YEJIOBEKA HX
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(U3UKO-XUMHUUECKUMH CBONCTBAMU

OOmmme KOMIIETEHITUH OK 01, OK 02

A 3HAaKOMO M BaM TMOHATHE «KapOokcutepanus»? B TepameBTHUECKUX

IeNIsIX KCIOJIB3YIOT Ta3000pa3Hoe BemiecTBO. [lo 3TOM mpuynHE MOI0OHYTO

MCTOJUKY HAa3bIBAOT «T'da30BbIMH YKOJAMW». OTta MCTOJUKA MCITIOJB3YCTCA OJIA

JICUCHUSA CCPACUYHO-COCYANCTBIX 3a6OH€BaHHfI, ITOBBIIMICHUS 3JIaCTUYHOCTHU KOXKH.

[ToBbIICHME COACPIKaHUA OTOro rasa B KpOBHM TOBOPUT O HEKA4EeCTBCHHOU

(I)YHKHI/II/I KpOBH. Camoe YOIUBUTCIBHOC, YTO OHO HUCIIOJIB3YCTCA B TBépI[OM BUIC B

HI/IHIGBOﬁ IMPOMBIINUJICHHOCTH JIA XpPAaHCHHA M IICPCBO3KH IIPOAYKTOB: pBI6BI,

Msica, MOPOXKEHOTO.
3aganue
BeiOepuTe 01MH NpaBUJIbLHbIH OTBET:
1. O xakoM BenecTBE UIET peUb?
A) yriaexucislii ra3
b) xucnopon
B) ammuak
2. KakuMu XuMHUYECKUMH CBOMCTBaMH 00J1a/1a€T 3TO BEIIECTBO?
A) KUCIOTHBIMH
b) ocHOBHBIMHU
B) amdorepubiMu
3. C yeM MOXET BCTyNaTh BO B3aUMOJICUCTBUE?
A) ¢ BOJIOH, OCHOBHBIMU OKCHJIaMH, IIEJIOYaMH, HEKOTOPBIMH COJISIMHU
b) ¢ BogoM, KUCTIOTHBIMU OKCHJIAMHU, IIEJI0YaMU, HEKOTOPBIMH COJISIMU
B) ¢ Bogoi, KUCTIOTHBIMHA OKCHJIaMH, KHCIIOTAMHU, HEKOTOPBIMH COJISIMU
4. C mOMOIIBIO0 KAaKOTO BEIIECTBA €r0 MOKHO OOHAPYKUTH?
A) benondranenna
b) 6pomHOi1 BOBI
B) u3BecTKOBOM BOABI

5. HpHBeﬂI/ITC q)aKTBI, KOTOPBIC JOKA3bIBAIOT OTPHUIATCIbHOC BIUAHUE 3TOI'O

ra3a Ha >KeJlyJOYHO-KUIIICYHbIH TPAKT YeJIOBEKA.
2. IloBapeHHasn coub

Ha3zBanue tembl Tema 3.3. «IIpon3Bo/ICTBO HEOPraHUYECKUX
BEIECTB. 3HAUYCHNUE U IPUMEHEHUE B OBITY U HA
MIPOU3BOJICTBE

Pesynbrar oOyuenuss | OOOCHOBBIBAT,  3HAUYGHWE W MPUMCHCHHUE
HEOPTaHWYECKUX  BEIIECTB B  OBITOBOM W
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MPOU3BOJACTBEHHOM JICSTEIIbHOCTH 4YEJIOBEKA HX
(U3UKO-XUMHYECCKIMH CBONCTBAMU

OO1me KOMIETEHIINN OK 01, OK 02

W3BecTtHO, 4uTO B Mupe noObBaercs mnpumepHo 100 MHUITMOHOB TOHH
MOBAapEHHOW coyii B roj. Ha mnwumieBble HYXAbl PacXxoAyeTCs OKOJO OJHOMN
YETBEPTOM 4acTu 3TOro konndectBa. Kyzaa ke uaer ocraibHas CoJib?

[ToBapeHHast cOb COBEPIIEHHO HEOOXOAMMAa MPU MPOU3BOJCTBE MSICHBIX U
pPBIOHBIX KOHCEPBOB, OHA MCIOJB3YEeTCI B METAUIyprUYecKOM OTpaciu
MPOMBIIIUICHHOCTH, TpPU 00pabOTKe MEXOB U PA3IUYHBIX KOX, B IpoIlecce
MPUTOTOBIICHUSI MbUIA, WAET I T[OJYy4YeHUS KaJIbIIMHUPOBAHHOW COJIbI,
npuMeHsieTcs B Meauiinae. OCHOBHOW MOTPEOUTENh COM — XUMUYECKast OTPaCIb
MPOMBITIUICHHOCTH. B 3TOI 00iacTé MCMoNb3yeTcsl He TOJBKO camMa COJb, HO |
AJIEMEHTHI, COCTABJISIIOIIME €e. B mponecce 3iaeKTposin3a €€ pacTBOpa MOJIy4YaroT
XJIOp, BOJIOPOA W eAKuil HaTp. M3 pacTBOpa €IKOro Harpa MOJy4aroT TBEPIYIO
1en04b — KaycTuk. CoelnHsIs BOJOPO C XJIOPOM, MOJIYyHaOT CONSHYIO KUCIIOTY.

3aanue: cocTaBbTe YPAaBHEHUS, ONIUCAHHBIX B TEKCTE PeaKkuuil.

3. AueTuieH

Ha3zBanue tembl Tema 3.3. «IIpon3BoICTBO HEOPraHUYECKUX
BEIECTB. 3HAYCHNUE U IPUMEHEHUE B OBITY U Ha
MIPOU3BOJICTBE

PesynbraT 0Oyuenus | OOOCHOBBIBaTH  3HAYEHUE U NPUMEHEHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOM W
MIPOU3BOJICTBEHHON JESATEILHOCTH 4YeJOBEKa HX
(bU3UKO-XMMUYECKUMH CBOMCTBAMU

OO01e KOMIeTeHIIN OK 01, OK 02

OgHuM #3 caMbIX pacIpOCTPAHEHHBIX CIOCOOOB CBapKW IUIABJICHUEM
ABJIIETCSI Ta30Bas CBapKa, KOTOpas MPOHM3BOIUTCS C OOpa3oBaHHUEM Ta30BOTO
IIaMEHU B KaHamax cBapo4yHou ropenku. OOpa3oBaHHE Ta30CBAPOYHOTO
IUIaMEHU HEBO3MOXKHO 0O€3 rasa ameTrwieHa. TeXHWYeCKHid aleTUJIEH MOIYy4aroT
U3 KapOuJa KaabLusl.

3ananue

1. OObsicHuTe, Kakol (hU3MUECKUN MOKa3aTellb MO3BOJIIET HMCIOJIb30BATh
alleTUJICH JIJIsl CBAPOUYHBIX paboT;

2. CocTaBbTE YpaBHEHUE PEAKIIUU MTOTYUEHHUS allETUIICHA;

3. CocTaBbTe YpaBHEHUE PEAKIIMHU TOPEHUS AlICTUIICHA;

25



4. Berancnure 00bEM alleTHIICHA TOTYYEHHOTO U3 KapOua KalblUs MacCou
128 r, copepxkaiiero 5% npumecei, ecinu BeIX0 arleTuineHa coctaisier 80% ot
TEOPETUYECKH BO3MOXKHOTO.

4. MoJsiouHasi KHCJIOTA

HasBanue Temsl Tema 4.3. «Oprannyeckue BemecTnsa B
KU3HEAESITENbHOCTH YenoBeka. [Ipon3BoacTso n
NPUMEHEHUE OPIraHUYECKUX BEILIECTB B
IIPOMBILUIEHHOCTH

Pesynbrar oOyuenusi | OOOCHOBBIBATh  3HAUYEHHE U NPUMEHEHHUE
OPraHMYEeCKUX  BEIIeCTB B  OBITOBOM W
MTPOU3BOJCTBEHHON JIESATEIIBHOCTH 4YEJIOBEKAa HX
(PU3UKO-XUMHUUYECKUMH CBONCTBAMU

OO01pe KOMIIETSHITNU OK 01, OK 02

[IpomMexyTOUHBIM TPOAYKTOM OOMEHAa Yy TEIUIOKPOBHBIX JKHMBOTHBIX
SIBJISIETCS MOJIOYHAs KHUCJIOTa. 3amax 3TOM KUCIOThI KPOBOCOCYIIHME HACEKOMBIE
YJIaBJIMBAIOT HA 3HAYUTEIBHOM PACCTOSIHUU.

3aganue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOMAT CBOIO KEPTBY?

2. Ycra"oBure ((OpMyNTy MOJOYHOM KHCIOTBI, KOTOpas IIOMOraer
HACEKOMBIM HAaXOJUTh TEIJIOKPOBHBIX JKUBOTHBIX, €CJIIM MAaCCOBBIC JOJIH
3JEMEHTOB B HeW cocTaBisitor: yriepona — 40,00%, Bomopoma — 6,67%,
kucinopoaa — 53,33%.

3. CocraBbTe CTPYKTYypHYIO (OpMYJly MOJIOYHOM KHCIOThL. HazoBute
kuciaoTy no Homenkinatype MIOITAK.

4. Ha ocHOBaHMM CTPOECHHUS MOJIOYHON KHUCJIOTBI CHAENANTE BBIBOJ O €€
XUMHYECKUX CBOUCTBAX.

5. Haiimute B WHTEpHETe WM JPYTUX HMCTOYHUKAX WHPOPMAIHUIO O
MPUMEHEHUU MOJIOYHON KUCIIOTHI.

2.1.4. 3aganus 1a00paTOPHBIX padoT

JlaGopatopHble pabOThI SBISIOTCS BaXKHOW YaCThIO y4eOHOIO Ipoliecca Mo
JUCHUIUIMHE M CIOCOOCTBYIOT (OPMUPOBAHUIO Yy OOYYaIOIIUMXCS YMEHHM
UCCIIEI0OBAaTh XUMUYECKUE MPOLECChl U SIBIEHUS (IJIAHUPOBAaTh W MPOBOJUTH
XUMUYECKUE SKCIEPUMEHTBI, UCCIEAOBaTh BELIECTBA U IPOBEPSATH THUIOTE3HI,
oOpabaTrplBaTh W  HMHTEPIPETUPOBATH  PE3YJbTAThl  JKCIEPUMEHTOB).
JlaGopaTopHble pabOTBI MO XWMHUU TPEAYCMOTPEHBI B KAXKIOM pasfene
OCHOBHOTO Y MPUKJIAJAHOTO MoayJeH (Tabu. 2).

Ta6numa 2. JlabopatopHbie pabOTHI IO XUMHUHU
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Paznen

JlaGopaTopHasi padora

Pa3nen 2. Xumuueckue
peaKiuu

JlabopaTopHnasi padora 1. «Peakuuun
TUAPOTIU3a»

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTAHUYECKUX
BEILIECTB

JlaGopaTopHnas padora 2. «CBoiicTBa
METaJJIOB M HEMETAJLIIOBY

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKUX
BEILECTB

JlabopaTopHnasi padora 3. «IlonyueHue
ATUJICHA U U3YyYEHUE €r0 CBOMCTB»

Pa3nen 5. Kunernueckue n
TEPMOMHAMHUYECKUE

3dKOHOMCPHOCTHU IIPOTCKAHUA

XUMHUYECKUX PEAKIIUN

JlaGoparopHasi padora 4 (Ha BbIOOp)
«Onpenenenne 3aBUCUMOCTH CKOPOCTH
peaKknuy OT KOHUEHTPALMH PEearupyromux
BeLIECTB» WIH «OmpenesieHne 3aBUCUMOCTH
CKOpPOCTH PEeakLMM OT TEMIIEPATYPhI»
JlabopaTtopHas padora 5. «3yueHue
BJIUSIHUS Pa3IUYHBIX (PAKTOPOB HA CMEILIEHUE
XUMHYECKOTO PAaBHOBECUS»

Paznen 6. JluctiepcHsbie
CUCTEMBbI

JlaGoparopHasi padora 6 (Ha BbIOOp)
«IIpuroTtoBiieHre pacTBOPOB)» WU
«HMccnenoBanne qUCIEPCHBIX CUCTEM

Pa3nen 7. KauecTBEeHHEIE
peakIuu 0OHapyKEHUSI
OpPTaHUYECKUX U
HEOPraHWYECKUX BEIIECTB

JlaGoparopHasi pabora 7 (Ha BbIOOp)
«AHaIUTUYECKUE peaKIUU KaTHOHOB [-VI
TPYIID WU «AHAIUTUYECKUE PEAKIINU
AHHOHOBY

JlabopaTtopnas paGora 8 (Ha BbIOOp)
«KadecTBeHHbIE pEaKIIUK HA OTAECIbHbIC
KJIACChl OPTAaHUYECKUX BEILIECTBY WJIIU
«KadecTBeHHbIN aHAIN3 OPraHUYECKUX
COEIMHEHUM 10 (PYHKIIMOHATIBLHBIM TPYTIIIaM)

Pa3nen 9.1. UccnenoBanue n
XUMHYECKHUI aHaIn3 00HLEKTOB

onochepsr

JlaGoparopHuas padora 9. «OCHOBBI
71a060paTOPHOM MPAKTUKM»

JladbopaTopHnasi padora 10 (Ha BbIOOP)
«OuncTka BOJbI OT 3arpsiI3HEHUI»
«Omnpenenenue pH BoJbI U €€ KUCTIOTHOCTHY
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«OrnpezeneHue )KeCTKOCTH BOJbI U CLIOCOObBI
€€ YCTPAHEHUS»

JlabopaTtopnas paGora 11 (Ha BbIOOp)
«OOHapy>KeHHe HUTPATOB B MPOTyKTax
IIUTaHUSD)

«HccnenoBanne NpoAyKTOB NMTUTAHMS Ha
HaJIM4YUE YTIIEBOJOB (MyKa, TBOPOT, MOJIOKO,
HOTYpT) Ha HAJTMYME YTIEBOJOB (Kpaxmar,
[IIF0K033, caxapo3a)»

JlabopaTopHnasi padora 12 (Ha BbIOOP)
«OOHapyXeHHe HEOPTAaHUYECKUX ITPUMeECE B
npo0ax MoYBb»

«Onpenenenue pH BoAHON BBITSXKKH MOYBHI,
€€ KUCIOTHOCTHU U HIETOYHOCTH»

Paznen 9.2. UccnenoBanue u |Jlaboparopnasi padora 9. «OCHOBBI
XUMUYECKUN aHaIU3 OOBEKTOB | 1a0OPATOPHOUN MPAKTHUKM

TeXHOC(EpbI JlabopaTopHasi padora 10 (Ha BbIOOP)
«Omnpenenenue XJI0pUI0B METOIOM
TUTPOBAHUS B TEXHUYECKOU BOJIC»
«OnpeneneHue )XeCTKOCTH TEXHUYECKOM
BOJIbI METOJIOM TUTPOBAHUS
JlaGoparopuas padora 11. «Onpenenexue
coJiepKaHUs YTIECKUCIIOTO Ta3a B BO3IyXe
IOMEILEHHSI SKCIIPECC-METO0M»
JladbopaTopHnasi padora 12 (Ha BbIOOP)
«M3roroBneHue kpacok (mogdop MUrMEHTOB
U CBSI3BIBAIOIIUX BEIIECTB)»
«MccnenoBanue CBOMCTB BSXKYIIMX BEILIECTB
Ha IpUMepe TUIICa

OobopynoBanue jadopaTopuu U pado4ux MecT JadOpaTOpuu: MEH3YPKH,
IUIIETKU-KaNEeNbHULBI, TEPMOMETPBI, MHKPOCKOIL, JYIIbl, HPEIMETHBIE W
NOKPOBHBIE CTEKJIA, IUIAHIIETHl JMJIs KaleJdbHBbIX peakuuil, (QUIbTpoBaIbHAS
Oymara, MpOMBIBAJIKH, CTEKJISIHHBIE MPOOUPKHU, PE3UHOBBIE MPOOKU, (HOHAPUKH,
HAa0Op pPEaKTHUBOB, CTEKJISIHHbIE MAJOYKH, IITATHBBI JJIi MPOOUPOK; MEpHBIE
UWIMHAPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKH JENUTENbHbIE HUIUHApUYeckue (50—
100 mm), cTtynkd ¢ mnectukoM, (aphopoBble YallKH, MUHUETHI, (UIBTPHI
OyMaxHble, BaTa, Mapjs, YacOBbIE CTEKJA, JJIEKTPOIUIUTKH, J1abopaTOpHBIE
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HITaTUBbI, CIIUPTOBBIE TOPENKH, CHUYKH, MPUOOP s MOJy4YeHHUs Ta3oB (WM
npoOupKa ¢ Ta300TBOJHON TPYyOKOI), IepykaTenu JUisi MPOOUPOK, CKIISTHKU IS
XpaHEHMs PEaKTUBOB, pa3AaTOYHbIE JIOTKH; xumudeckue crakansl (50, 100 u 200
MJ1); IINaTeN; TUHUETHL; TUT€JIbHbIE UIUIIbI;, CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 M) u MepHbIe Koa0bI (25, 50, 100 u 200 mu1), BoasiHast OaHs
(W11 TepMOCTAT), CTEKJISIHHBIE MMAIOUYKH; KOHUYECKHE KOJIObI A TutpoBanus (50
u 100 Mmi); WHIUKATOpHBIE MOJOCKU it omnpenenenus pH u crangaptHas
WHIMKaTOpHAs WIKaJIa; YHUBEpPCAIbHbIA UHAUKATOP; nunetku Ha 1, 10, 50 mn
(wmu po3atopel Ha 1, 5 m 10 wmu), OOpEeTKH I TUTPOBAHUS, MEAUIIMHCKHE
mmpuibl Ha 100150 mi1, mabopaTtopHbie w/wim aHaTUTHYECKUE Bechl, pH-MeTpHl,
CYIIWJIbHBIN 1IKad, U Jap. 1adbopaTopHOE 000PYAOBaHUE.

[IpuBenemM mnpumepsl Ja0OPAaTOPHBIX pabOT MO pazneny 2 «XHUMHYECKHE
peakuum» u pazaeny 4 «CTpoeHue U CBOMCTBA OPraHMYECKUX BEIIECTBY.

Paznen 2. Xumnueckue peakuuu. Jlaboparopuas padora 1. «Peakuun
THAPOJIN32»

Ha3Banue Tembl Tema 2.2. «DIEKTpOIUTHYECKAS AUCCOLUAIUS U
AOHHBIA OOMEH

PesynbraT 0Oyuenus | CocTaBisiTb YpaBHEHUSI XUMHUUYECKUX pPEaKIHU
WOHHOTO OOMEHA C Y4YacTHEM HEOPTaHUYCCKUX
BEILIECTB

OOmue KOMIETSHITUN OK 01, OK 02

1. Bonipocsl 1151 1onycka K JiabopatopHoi padore

a) chopMyJIUpyHTE 11eJTb IIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BbsICHHUTE, KAaKOM MPOIIECC HA3BIBAIOT TUPOIU30M, KaKOi OH OBIBACT;

B)  OOBSCHHUTE, KaKhe  CYIIECTBYIOT  CHOCOOBI  JOKa3aTelbhCTBA
CYIIIECTBOBAHMSI TUJIPOTIN3a HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECCTB;

r') O0BSICHUTE, KAK COCTABIISIETCA YPAaBHEHUE THAPOIN3A;

n) oObsicHuTe, uyto Takoe pH? Kak 3aBucuT naHHBIM MOKazaTedb OT
KHCIIOTHOCTH WJTM OCHOBHOCTH CPEJIbI pacTBOPA;

¢) OOBSICHUTE XOJI BHITIOJHEHUS SKCIIEPUMEHTA TI0 PEIICHUIO KaueCTBEHHBIX
3azay;

) TIEPEYUCIIUTE OCHOBHBIE ACTEKTHI COONIOACHUS TEXHUKH OE30MacHOCTH
pu paboTe ¢ arpecCUBHBIMU peareHTaMu (TUIPOKCHI HATPHs).

2. IlpoBeneHne oNbITOB

OobopynoBanue u mocyaa PeakTusbl
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1. CrexnstHHBIE TPOOUPKHU 1.  PactBop NaOH
2. HlratuB ajist qpoOUpPOK 2. PactBOp Na,SO,
3. PactBop AICI;4
4.  PactBop Na,CO;
5. PactBop Cu(OH),
6. KHCIOTHO-OCHOBHBIM UHIUKATOP

AJroputm nposeaennst onbita Ne 1

Bonpocsl u 3a1anus

3apanme Ne 1. B Tpex npoOupkax
10 HOMEPAMU HaXOJSTCS PACTBOPBI
TPEX COJIEU: XJIOPUJA aJTFOMUHUS,
cynb(dara HaTpusi, KapOOHATa HATPUSL.
He nonw3ysich ApyruMu peakTuBamu,
OIIPEJICIIUTE COCTAB KAXKION
POOUPKH.

1. aTh 0OBsICHEHHE TTPOBEICHHBIM
OTIBITaM.

2. CocTaBUTh YpaBHEHUS PEAKIUN,
POTEKAIOIIUX B MPOOUPKE B
MOJIEKYJISIPHOM ¥ HOHHOM BHJaX.

AJITOPpUTM NPOBeACHUs OnbITa Ne 2

Bonpocsol u 3a1anus

3apanue Ne 2. Urto npounsoiizer,
€CJIM OXJIaIUTh PacTBOp KapOoHaTa
HATpUs WK J0OABUTH K HEMY
TUIPOKCHU HATPHUS?

1.1. Hanute B mpobupky 1-2 mi
pacTBOpa KapOOHaTa HATPUSI.

1.2. OnycTtuth NpoOHUPKY B CTAKaH C
OYEHb XOJIOJHOU BOJOU WIIM CHETOM.
1.3. IIpoBepuTh cpeny pacTBopa npu
MTOMOIIIY KUCIIOTHO-OCHOBHOTO
WHIMKATOPA.

1.4. Jlo6aBuTH K pacTBOpY KapOoHaTa

1.Kakoi naaukaTop Jiyduie
UCII0JIb30BaTh JJIsI ONPEIeTICHUSI CPEJIbI
pactBopa?

2. CocTaBUTH COOTBETCTBYIOIIUE
YpaBHEHHS] XUMUYECKUX PEAKIUH, B
MOJIEKYJISIPHOM U MOHHOM BHU/JIaX.
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HATPUS TUJIPOKCU HATPUS.

AJITOPUTM NPOBeAEHUS OnbITAa Ne
3

BOHpOCLI H 3aJJaHusA

3aganue Ne 3. [IpoGieMHBII1 OIBIT.
1.1. B ogny npoOupKy ¢ pacTBOpOM
cynbdara meau (1) npunuts
pacTBOp TUAPOKCH]IA HATPUSI.

1.2. Bo BTOpYy!10 MpOOUPKY C
pactBopoM cyinbdata meau (1)
MPWIATH PACTBOP KapOoHATa HATPHUS.
1.3. CpaBHUTB LBET 00pa3yIOMIMXCA
OCaJIKOB.

1.4. OGpaTuTh BHUMaHUE HA
BBIJICTICHHE Ta3a B OJTHOU U3
MPOOHPOK.

1.5. Onpenenutp, OTKyZa MOXKET
BBIJICATHCS 3TOT ra3?

1.6. IIpoBepuTh KaUECTBEHHBI
COCTaB ra3a ropsieH JIy4uHKOM.
1.7. O0BsACHUTH TPOUCXOASIIEE
SIBIICHUE.

1. CocTaBUTBH COOTBETCTBYIOIIIHE
YpaBHEHUSI XUMUYECKUX PEaKIIUil, B
MOJIEKYJIIPHOM ¥ HOHHOM BUJaX.

AJITOPUTM NPOBeIeHUs ONbITa Ne
4

Bonpocekl u 3a1anus
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3apnanue Ne 4. [Ipo6iaemubiii onbiT. | 1. OOBSCHUTD MPOUCXOISIICE SIBICHHE.
1.1. K pactBopy xsopuaa antoMuaus | 2. COCTaBUTh COOTBETCTBYIOIIIHE
MIPUJIIUTH PacTBOp KapOoHaTa ypaBHEHUS XUMUUECKUX PEAKIIUH, B
HaTpusl. MOJIEKYJISIPHOM U MOHHOM BHJIAX.

3. OTBETUTH HA BOIPOCHI.

J171st 4ero B MEIUIIMHCKOW MPAKTUKE
HCIIOJIB3YIOT PACTBOP MUTHEBOU COIBI
JUIS1 TIOJIOCKAHUSI TIPY BOCTIAJIMTEIbHBIX
3aboneBanusAx ropia? Kakosa poib
ruaposin3a B ipupoze? Ilouemy pactBop
Mbljla IICHUTCS B BojC?

3. O0padoTKa pe3yJIbTATOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE IIOJYUYCHHBIX pPE3yJbTATOB THUIIAM
ruapoausa. CaenaTb COOTBETCTBYIOIINE BBHIBOIBI.

2. CdopmynupoBaTh BBIBOJALI O 3aBUCMMOCTH THIA THUAPOJM3a U
KHCJIOTHOCTH CPeJIbl pacTBOPA.

Paznen 4. CrpoeHume u CBOMCTBA OpPraHM4YecKHX BelleCTB.
JlabGopaTopHasi padora 3. «IlojiyueHne ITHJIEHA U U3Yy4YeHHE €r0 CBOMCTB)

HasBanue Templ Tema 4.2. «CBoiicTBa OpraHU4ECKUX
COEIMHEHUID)
Pe3ynbTaT 0Oy4yeHus | YcraHaBIuBaTh 3aBUCUMOCTD busuKo-

XUMHUYECKUX CBOWCTB OPraHUYECKUX BEIHIECTB OT
CTPOEHUS MOJIEKYJI

OO011e KOMIIETEHIINN OK 01, OK 02

1. Bonipocsl 111 1onycKa K JiabopaTtopHoii padore

a) copMynupyiTe 1elb MIaHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSICHHUTE, K KAKOMY KJIACCy OPTaHMUYECKHUX BEIIECTB OTHOCUTCS 3THUJICH;

B) OOBSCHHUTE, KAKUMU XHUMHUYECKHUMU CBOWCTBaMH O00JIa/Ial0OT BEIIECTBA
JAHHOTO KJjlacca, KaKue KaueCTBEHHbIC PEaKIuu i HX OOHapy>KEeHUs
UCIIOJIb3YIOTCS;

') OOBACHUTE, KaK MOXHO TOJIYYUTh BEIIECTBA JAHHOTO KJIacca COCAMHEHUN
B J1a0OPaTOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT PUOOP 7Sl TOTYUYESHUSI Ta30B;

€) MEPEUUCIUTE OCHOBHBIC ACMEKTHl COONIOJCHUS TEXHUKH O€30MacHOCTH
npu pabore c¢ JIBX (3TunoBbIi cnMpT), arpecCUBHBIMU  pEareHTaMH
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(KOHIIEHTpUpPOBAaHHAs  CEpHAasi  KHUCIOTa), HarpeBaTeIbHBIMU  MpUOOpaMu
(cnupTOBKA).
2. IIpoBeneHue OoNbITOB
OobOopynoBanue u mocyaa PeakTusbl
1. CrexnsHHBIE TPOOUPKU 1.  Konuentpupopanusiii pactsop H,SO4

2. IlTaTuB s npoOUPOK 2.

OTWIOBBIN CIIUPT

3. CnuproBka

3. PactBop KMnO,

4. Couyku

4. bpomHas Bojaa

5. Ilecok

AJITOpuTM npoBeaeHns onbiTa Ne 1

Bonpocsl 1 3aganust

1. ITosryunTh 3TUIIEH AETUApATALIMEd STHIOBOTO
CHHpTa, OOHAPYKUTb €r0, U3yUUTh €r0 CBOWCTBA.
1.1. B mpoOupky HAIUTH 2—3 MJI 3TUIIOBOTO CIIUPTA
Y OCTOPOKHO 100aBUTH 6—9 M1
KOHILICHTPUPOBAHHOMN CEPHOU KUCIIOTHI. 3aTeM
BCBHINIaTh HEMHOT'O IPOKAJIEHHOTO MecKa (IeCOK UITu
MEJIKUE KYCOUYKHU MeM3bl BBOJIAT ISl TOT'O, YTOOBI
IPEOTBPATUTh TOTUKH KUAKOCTU IPU KUIIEHUHN).
3aKkphITh TPOOUPKY MPOOKOH ¢ Ta300TBOTHOM
TpyOKOI1, 3aKpPENUTh €€ B IITaTUBE U OCTOPOKHO
HarpeTh CoAepKUMoe Mpooupku (puc.l)

C2H4
necok / }1}(
C,H,OH -
50, 1) |
(xomiL.) ——
)=
2N e
QY

Br, KMnO,

1. Yto npoucxoaut B
npobupke? Urto
HabOmoaere?

2. K kakoMy Tumy
XUMHUYECKUX pPEaKIUn
OTHOCSITCS 3TU
npouecchi? Kak
Ha3bIBAIOTCS?

3. Kak meHsiercs okpacka
pactBopoB? [Touemy?

4. KakuM mjiaMeHem
ropurt atuiieH? [Touemy?
5. CocTtaBUTh ypaBHEHUS
MPOTEKAIOIINX
IIPOLIECCOB.
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1.2. OcTOpOoXHO, pPABHOMEPHO HArPETh CMECH.

1.3. B apyryto npobupky HanenTe 2—3 mi
pa30aBJIEHHOTO pacTBOpa NEpMaHraHaTa Kajius, U
MPOMYCTUTE Yepe3 HEro ras.

1.4. B Tpetbto npoOUpKy HAIUTH 2—3 MJI OpOMHOM
BOJIbI, OITYCTUTh Ta300TBOJIHYIO TPYOKY JI0 THA 3TOU
MPOOUPKHU U MIPOIYCTUTH Yepe3 OPOMHYIO BOIY
BBIJICIISOLINAICS Ia3.

1.5. BeiHYTh ra300TBOIHYIO TPYOKY M3 pacTBOpa
MOBEPHYTH €€ OTBEPCTUEM KBEPXY, MOIKEUb
BBIJIENSIOIIMICS Ta3 (puc.2).

C;H;OH (aruno-
BBIM CITHPT)

H,S0,

3. O0padoTKka pe3yJIbTATOB ONBITOB

1. ITpoaHanu3upoBaTh COOTBETCTBHUE MOJIYUYECHHBIX PE3yJIbTATOB CIIOCOO0aM
MOJTyYEHUsI HEMpPEACNIbHBIX YTJIEBOJIOPOJOB psiga dTuieHa (ankeHoB). Cruenathb
COOTBETCTBYIOIIHIA BBIBOJI.

2. ChopmynupoBaTh BHIBOJ O PU3UKO-XMMUYECKUX CBOMCTBAX 3TUJICHA.

3. ChopmynupoBaTh BBEIBOJ O CrIoco0ax OOHApYKEHHUS dTUIICHA.

2.2. OueHoYHbIE CpeACTBA PY0EKHOr0 (TeMATH4YeCKOro) KOHTPOJsS IO
AUCHUNIHHE «XUMUD)

PyOGexHbIii  (TeMaTUYeCKUil) KOHTPOJb MO JAUCIHUIUIMHE  «XUMHUS»
MPOBOAUTCS B (POpME KOHTPOJIBHBIX PabOT MO pazfiesaM OCHOBHOTO MOIYJS Ha
OTJICTBHBIX 3aHITHAX, KEHCOB M YUCOHO-UCCIIEI0OBATEIBLCKUX MTPOCKTOB.

2.2.1. KonTpoJbHbIe padoThI N0 pa3jaejiam

KoHTponbHble paboOThl MO XUMUU KakK OIICHOYHBIE CPEICTBA PYyOEHKHOTO
KOHTPOJISL 3aBEpIIAlOT M3y4YeHHe | WM 2 TeMaTHYeCKHX pPas3fesioB OCHOBHOIO
MOTYJISI.

Paznesn 2. Xummnuyeckue peakuuu. KonrpoabHasi padora «CrpoeHme
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BeLIeCTBA M XUMHUYECKHE PeaKIun»

KonTponbHas paboTa COAEpKUT YEThIPE BUAA 3aJaHUI:

1. 3agaum Ha COCTABIICHHE XUMHUUYECKUX (POPMYIT IBYXaTOMHBIX COCTHMHCHHM
M0 UX Ha3BaHUIO.

2. 3ajauM Ha COCTABJICHUE YPAaBHEHUN pEAKIIUNA: COCIUHEHUSI, 3aMEIICHUS,
pasyioxkeHus, oOMEHa M peakIui C ydYacTHEM KOMIUICKCHBIX COCIMHEHUN;
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN.

3. 3agaHus Ha COCTABJIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKLUUN THIpOoJin3a
COJIEH, YCTAaHOBIICHUE U3MEHEHUS KUCITOTHOCTH CPEJIbI.

4. 3ajauun Ha pacyeT KOJMYECTBEHHBIX XAPAKTEPUCTUK MO YPaBHEHUSIM
XUMHUUYECKUX PpEAKIMA: MAacCOBOM WM OOBEMHON MOJM BBIXOJA MPOIYKTa
pEaKIuu COCIUHEHUSI OT TEOPETHUUECKHM BO3MOXKHOTO; OOBEMHBIX OTHOIICHUI
ra3oB; KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB M MPOIYKTOB
peakuuu; Macchl (00BbEM, KOJIMYECTBO BEIIECTBA) MPOAYKTa PEAKIMH, €CIU OJTHO
M3 BEIIECTB JAaHO B BHJIE pPacTBOpa C OMNPEAEIICHHOW MacCcOBOM JOJIeH
PacTBOPEHHOI'O BEIIECTBA.

Pazgen 3. CrTpoeHne # CBOMCTBA HEOPraHMYECKHUX BelIECTB.
Kontpoabnas padora «CBoOMCTBAa HEOPraHUYECKUX BelIeCTB

KoHTposnbHasg paboTa cCOAEp UT TPU BHUIA 3aJaHUIA:

1. 3agaum Ha pacdyeT MaccoBOM J0JU (Macchl) XMMHUYECKOTO JJIEMEHTa
(coennHeHUs) B MOJIEKYJIie (CMECH).

2. [IlpakTuyeckue 3afaHusi 1O KIacCU(UKAIMK, HOMEHKIAType W
XUMUYECKUM (opMysiaM HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB:
OMpeNIeNICHHE KJlacca HEOPraHMYECKUX BEIIECTB, HA3bIBaThb HEOPTraHUYECKHUE
COEIMHEHUS MO MEXAYHAPOJHON U TPUBHAIIBHON HOMEHKIIATYPE M0 XUMUUYECKUM
bopmynam.

3. 3amaHus HA COCTABJICHHE YPAaBHEHMU XMMHUYECKUX PEAKUUU C y4aCTHUEM
MIPOCTBIX U CIIOKHBIX HEOPTAaHUYECKUX BEIIECTB: OKCH/IOB METAJJIOB, HEMETAJJIOB
U aM(pOTEPHBIX DJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBaHUHN U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHMYECKHUX COJIEH, XapaKTEPU3YIOIIMX HX CBOMCTBA H
CIIOCOOBI MOTYYEHUS.

Pa3znen 4. CTpoeHue u cBoiicTBa oprannveckux BemiectB. KonTpouabHas
padora «CTpoeHue U CBOICTBA OPraHUYEeCKUX BelleCTB»

KontponbsHas paboTa COCTOUT U3 MIATH BUIOB 3a/IaHUI:

l. 3amanusg Ha COCTaBJICHME HA3BaHUM OPraHUYECKUX COCAUHECHUHN I10
XUMUYECKUM (opMysiaM (B T.4. CTPYKTYPHBIM) C HUCIIOJIH30BAHUEM TPUBUAIBHOM
WJIA MEXIYHAPOAHOM CUCTEMAaTUYECKON HOMEHKJIATYPBI.

2. 3ajgaHus Ha COCTaBJICHUE TOJIHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OPMYIT

OpPraHru4CCKUX BCIICCTB OTACIABHBIX KJIACCOB I10 MX HA3BAHUAM B COOTBCTCTBHU C
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MEXKIYHApPOJIHOW HOMEHKJIATyPOH.

3. 3agaunm Ha oOmpeneNeHWe NpocTerineil (HOpMyIbl  OPraHUYECKOM
MOJIEKYJIbI, UCXOSl U3 3JIEMEHTHOTO cocTaBa (B %).

4. 3agaHusg Ha COCTAaBJICHUE YpPAaBHEHUW XUMHYECKUX  PEAKLHNU,
WUTIOCTPUPYIONIUX XUMHYECKUE CBOMCTBA C YYETOM MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEAKIUA U TEHETUYECKOW CBSI3M OPraHWYECKUX BEIIECTB pPa3HbBIX
KJIACCOB, B T.4. LIETIOYKHU IPEBPALICHU.

5. PacdeTHble 3a/1auM 110 YpaBHEHUSIM PEAKLUN C y4aCTUEM OPraHUYECKUX
BEILECTB.

Pa3zgen 5. Kunernveckue u TepMOAUMHAMHMYECKHE 3aKOHOMEPHOCTH
nporekaHuss xumuuyeckux peaxkuuii. KonrposbHas padora «CkopocThb
XHMHYECKOH peaknuy U XUMHYEeCKOe PABHOBECHE»

KoHTtponbsHas paboTa COCTOUT U3 TPEX BUIOB 3aJIaHUI:

1. PacueTHble 3a1aun Ha U3MEHEHHE CKOPOCTH XMMHUUYECKUX B 3aBUCUMOCTHU
OT KOHIEHTPALlUH PEarupyrolrx BEeIIECTB U TEMIIEPATYPBHI.

2. 3agaud Ha pacyeTbl TEIUIOBBIX A()PEKTOB XUMHUYECKUX pEaAKIUil Hu
ompejieNieHre  Tuma  peaknuu (Mo  temwioBoMy  dddexty: 9K30- U
SHAOTEPMUYECKUE).

3. 3aganus Ha npumeHenuwe npuHnuna Jle-lllatenve mna HaxoxaeHUs
HaIpaBJICHUS] CMEIIECHUS PABHOBECUS XMMUUYECKOW peakIuy U aHaiau3 (HaKToOpoB,
BIIMSAOIIMX HA CMEILIEHHE XUMHUYECKOTO PABHOBECHS.

Pa3znen 6. Aucnepcubie cucrembl. KoHTposbHasi pabdora mo Teme
«/lucnepcHble CHCTEMbI»

KoHnTponbHas paboTa COCTOUT U3 IBYX YaCTEH:

1. 3agaun Ha MPUTOTOBJIEHUE U pacyeT KOHLIEHTPALlMU pacTBOPOB (3 3amaun
Ha pacTBOpEHHUE, pazdaBiIeHUE, CMEIINBAHUE PACTBOPOB).

2. 3amaHusi Ha JUCTIEPCHBIE CHUCTEMBI, HCMOJb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHOH JEATEILHOCTU YeOoBeKa (B BU/IE TECTOBBIX 3aJIaHHI ).

[IpuBenem npumMepsl 3a1aHU KOHTPOJIbHON paboThl Mo Teme «CTpoeHue u
CBOMCTBA OPraHM4YeCKHX BeLIeCTB)», KOTOpas MPOBOAMUTCS MOCIE H3yUYEHUS
oOyyaromumMucs pasjena 4.

[To utoram usyuenus pazaena 4 «CTpoeHne U CBOMCTBAa OPraHMYeCKHUX
BellecTB» o0yJaromuecst OyAyT CIIOCOOHBI:

— ONpeNessTh NPUHAUICKHOCTh BEIIECTB K pa3IM4HBIM  KJlaccam
OpraHUYECKUX COCAMHEHUI; TOMOJIOTH U U30MEPHI;

— Ha3bIBaTh U3YUYEHHBIE BEIIECTBA MO «TPUBHAIBHOW» WU MEXIYHAPOIHON
HOMEHKJIATYpE;

— XapakTepu3OoBaTh CTPOCHHUE M XHUMHYECKHE CBOWMCTBA W3YUYEHHBIX

OpPraHUYECKUX COCIMHCHUMN;
36



— OOBACHSTH 3aBUCUMOCTh CBOMCTB OpPraHUYECKUX BEIECTB OT UX COCTaBa U
CTPOCHHUS;

— IPOBOJUTH BBIYHUCIICHUS 110 XUMHIECKUM (hOpMysIaM U YPaBHCHUSIM.

TeMatnueckuil KOHTPOJIb OCYIIECTBIISIETCS METOIOM TecTupoBaHus (1) unu
B (hopMe MUCBMEHHOUW pabOThI, BKIIOYAIOIICH MPAKTUUYECKUE 3aJIaHUsl U 3aJa4d
7).

IIpuBeneM npuMep KOHTPOJBLHOH padoThl B JOpMe TECTOBBIX 3aJaHUM
@D.

1. BemecTBo, coctaB KOTOPOro BbIpakeH MoJeKyJsipHOM (opmyinoit C;Hg
OTHOCHUTCS K KJIacCy:

1) apensl

2) ajKaHbI

3) ajKeHsI

4) aKUHBI

2. HazBanue Bemiectna, popmyina koroporo: CH;-CH(CHj3)-CH,-CH,-OH

1) 6yranon-2

2) neHTaHou-2

3) 2-meTunOyTano1-4

4) 3-meTunOyTaHo-1

3. BemectBo, umeroniee popmyiny CH,=CH, HazpIBaeTCs:

1) Tonyon

2) 9TUJICH

3) ruuepuH

4) npornaHon

4. BemecTBO, Ha3BaHHE KOTOPOTO MPOMMOHOBAS KUCIOTa, UMEET (OpMyIIy:

1) C,HsOH

2) (CH;3),NH

3) CH;-CH,-COOH

4) CsHyOH

5. Jlua aJikaHOB XapakTepHa peaKkuus:

1) npucoenuuenus H,

2) XJIOpUPOBAHHUSI HA CBETY

3) obecupeunBanus pacrsopa KMnO,

4) nonuMepu3aluu

6. MeTtaHoJ pearupyer c:

1) Hatpuem

2) BojioM

3) BoOpOIOM

4) meTaHOM
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7. YKCyCHasl KUCIIOTa BCTYIIAE€T B PEAKLHIO C:

1) AgNO;

2) NaCl

3) Na,CO;

4) H,O

8. BepHbl 11 yTBEpKACHUS:

A. AMUHBI IPOSABJISIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSIBISIIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO TOIBKO b

3) BepHBI 00a yTBEpKACHUS

4) HEBEpHO HU OJTHO U3 YTBEPKICHUI

9. YpaBnenue xumuueckoit peakuuu C,Hg+Cl,—C,HsCIH+HCI siBnsietcst:

1) peakuueii 3amMelIeH s, MPOTEKAIOIIEH M0 PaIUKAIIbBHOMY MEXaHU3MY

2) peakuuei MpucOeIMHEHMS, MPOTEKAIOIIEH M0 paIUKAIIbHOMY MEXaHU3MY

3) peakiuei 3aMenIeHus, MPOTEKAIOLIEH 10 MOHHOMY MEXaHU3MY

4) peakuuen NPUCOECTUHEHUS, TPOTEKAIOIIECH 0 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOTO 3epKaia» (¢ aMMHUAYHBIM PacTBOPOM OKCHJIA
cepebpa) BCTymaer:

1) sTanon

2) raoKo3a

3) runepuH

4) kpaxmain

11. YcraHoBuTe COOTBETCTBHME MEXKAY HA3BAHHEM BEIIECTBA U KJIACCOM
(rpynmoit) opraHuYeCKUX COCTMHEHUH, K KOTOPOMY(-0ii) OHO MPUHAJICIKHUT.

Haspanwue Bemectsa

A) CH;COOH

b) CH;-CH,-CH;

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

I') CH;-CH,-OH

Knacc oprannuecknx coeTMHEHUM

1) onHOATOMHBIE CITHUPTHI

2) yrineBojsl

3) kapOOHOBbBIE KUCIOTHI

4) apoMaTHYECKHUE YTIEBOIOPOIbI

5) HempeaeNbHbIE YTIEBOI0POIbI

6) IpeeNbHbIE YTIIEBOI0POIbI

12. B cxeme npeBpanieHui

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

BemecTBaMu X; U X; COOTBETCTBEHHO SIBJISIFOTCSL:

1) anerunen

2) aTUJIeH

3) 6pombOeH301

4) xnopOeH30i1

5) benon

6) IUKJIOTEeKCaH

13. Onpenenure MOJEKYJISApHYIO (GOpMYyJTy BellecTBa, coaeprxaniero 37,5%
yriepoaa, 50% xucnopona u 12,5% Bogopoaa. OTHOcUTENbHAS TIIOTHOCTh apoOB
ATOr0 BEIIECTBA [0 BOJAOPOAY paBHa 16.

1) CH;0H

2) C,H;OH

3) HCOOH

4) C¢HsOH

14. Cxkonbko IHUTPOB BOjOpoaa morpedyercs s obpazoBanus 10,2 T
ATUJIOBOTO CHOUPTAa W3 AaleTalbJeruja, €ClIM BbIXOJ MNPOAYKTA PEAKIHUU
cocrasisieT 80%?

1)6,2 n

2)3,1n

3) 12,75 n

4)11,2 n

IlpuBenemM mpumep 3aJaHUil ISl MMCbMEHHOM KOHTPOJIbHOH PadoThI
D).

1. JlaiiTe Ha3BaHUSI OPraHUYECKUM COCJIUHEHUSIM TI0 XUMHUYECKUM
dbopMynaM C  HUCIOJB30BAHMEM  TPUBHAIBHOW  WIM  MEXKIYHAPOJHOU
CUCTEMATHUYECKOM HOMEHKJIATYPBhI:

a) C,Hs;OH

6) (CH;),NH

B) CH3;-CH(NH,)-COOH

r) C;HoN

n) CH;CH,HC=0

e) CcHsCH,OH

2. CocraBpT€ TIOJHBIE U COKpAIICHHbIE CTPYKTYpHbIE (HOPMYJIBI
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB M0 MX HA3BAHUSM B COOTBETCTBHUU C
MEXKIYHAPOIHON HOMEHKIIATYPOW:

a) METHJIOEH30

0) aHWIMH

B) 3-MeTHI0yTaHANb
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I') IUKJIOTEKCEH

n) OyragueH-1,2

€) 2-MeTUINpOnaHoJI-1

x) OyTuH-1

3) aMMHOYKCYCHasl KUCJIOTa

3. CocraBbTe YypaBHEHHUS XHUMHYECKHUX pEaKUUd COIJIacCHO CXEMe
MPEBPAILICHUN:

1500°C Cakr +Br,

CH; —» X - X;, — X;

VYKaxuTe TUIl U MEXaHU3M PEaKIui, Ha30BUTE 00pa30BaBIINECS BEIIECTBA.

4. Onpenenute MOJIEKYJsIpHYIO (opmyiy BeliecTBa, coaepsxkamero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopona. OTHOCUTENBHAS TIIIOTHOCTH MapoB
3TOr0 BEIIECTBA [0 BOJAOPOAY paBHa 16.

5. CKOJBKO JIUTPOB BOJOpoOJa MoTpedyercs st oOpazoBanus 10,2 r
ATUJIOBOTO CHOUPTAa W3 AaleTalbJeruia, €CJIM BbIXOJ MPOAYKTAa PpPEAKLIHUH
coctasisieT 80%?

2.2.2. Keiicol

Kelicbl MCHONB3yIOTCS B KA4E€CTBE OLICHOYHOIO CPEACTBA B paszaene &
OPUKIAAHOTO  MOAYJsA, HUX  COAEpKaHWE  ONpENEeiseTcss C  YYEeTOM
npodeccuoHanbHON HampaBiIeHHOCTH oOpa3zoBarenbHOil mporpammbl  CIIO.
[IpuMepbl BO3MOKHBIX TEM KEHCOB:

1. IlorenyieHne kiMMara M BBICBOOOXKJIEHHE Ta30BBIX THUJIPATOB CO JIHA
OKE€aHa.

2. bBynymue marepuaibl sl aBUa-, MAIIMHO- M IPUOOPOCTPOCHUS.

3. HoBble MaTepuansl 1151 COTHEYHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE PACTUTENIBHBIX MTPENAPATOB.

5. XMHYECKHUE DIIEMEHTHI B )KU3HU YEJIOBEKA.

6. Bonopoanast sHepreTuka.

[IpuBenem nmpumepsl keicoB nmo xumuu (aBTop ['onybea Muna bopucosHa,
y4HTeNb XUMUH, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KU3HU 4eJI0BEKa)

B Snonun oO0benrHEHHbIMU cviiaMi HalMoHaJIbHOTO MHCTUTYTA 3/I0POBBS
u llpedexryprnoro ynuepcutera CUI3yOKH OBLIO MPOBEIEHO HCCIEIOBAaHUE.
VYueHble BBIACHUIIA, YTO E€CTECTBCHHBIE OPraHUYECKHUE BEIIECTBA BCTYNAIOT B
PEaKIUIO C XJIOPUPOBAHHOMN BOJION M3-TI0]1 KpaHa, 00pa3ysl OMacHbIEe COSIUHEHMUS,
KOTOpBIE MOTYT CIYKUTb MPUYMHON paka. Takue coeqrHeHus Ha3biBalOTCa MX,
TO ecTb «MyTareH ukc» unu «HeusBecTHblil MyTaren».
3aganus:
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1. Ilpennmoxkutre crnocoObl yMEHBIIEHUS SAOBUTOTO BIHMSHHS XJIOpa B
MUTHEBOM BOJE HA OPTaHU3M YEJIOBEKA.

2. Mcxonas u3 cBOEH )KM3HEHHON MPaKTUKH, NPUOIN3UTEIBLHO PACCUNTANTE,
CKOJIbKO XJIOPUPOBAHHOM BOJBI BbI HCIOJB3yE€T€ B TEUEHUE JHS U JUISI KaKHX
uenen?

3. Kakue opranml dyenoBeka OOJIbIIE BCEro CTPagaloT OT BO3JCHUCTBUS
xJjopa?

4. Kak BIusIeT XJOpUPOBAHHAS BOJIA HA YEJIOBEKA MPU KyNlaHUU?

5. Haiinure nomomHUTENbHYI0 HHGOPMAIMIO O 3aMEeHe XJopa TpH
o0e33apaKuBaHUN BOJIBI.

6. Uccnenyiite pasznuuHble TOBaphl OBITOBOM XHMHU B CBOEM JIOME.
CocTtaBbTe CIUCOK XJIOPCOAEPIKAIIUX COSAMHEHUM, YKOXKUTE MEPhl 0€30MaCHOCTH
pHu paboTe ¢ HUMHU.

Keiic Ne2. «BogopoaomMoomiu — mar B Oyayuiee»

Aptomobun Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX 3JEMEHTaX
e3naT no poporam Esporsl ¢ 2009 roga. B 2011 rogy Honda npucoeaunamiach k
eBpOIeCKOMY mapTHepCcTBY 3Kkosnoruanoi sHeprun (Clean Energy Partnership),
MOCJIE€ 4Yero BbIBEJIa HAa MEPBBIM IUIAH MNPOU3BOJCTBO ASKOJOTHMUYECKUA YHUCTBIX
aBToMoOmiei. A Ha Ilatom MockoBckoM MexayHapogHoMm aBTocaioHe BA73
MpeCTaBUII CBOIO HOBUHKY «Jlama-AHTAm» ¢ OalsloHaMU BOJIOPO/Ia U KUCTIOPO/a.

3amaHus:

1. Tlouemy MHOTHE aBTOMOOWIbHBIE KOMIIAHHUM  pa3paldaThIBAIOT
aBTOMOOWITH, pabOTAarOIINE Ha BOJIOPOJTHOM TOTLIIUBE?

2. Kak BBIXJIONTHBIE Ta3bl aBTOMOOWIICH, pabOTArONIMX HAa YTJIEBOJOPOIHOM
TOIUIMBE, BIUSIIOT HA 3JOPOBbE UeIOBEKa?

3. Kakue «+» 1 «—» Bbl BUAUTE Y BOJOPOAOMOOMIIEH?

4. Haitnute nONOTHUTENbHYIO0 HHGOPMAIHIO 00 UX YCTPOUCTRE.

5. Ecniu B Bamieid ceMbe WM Yy BalllMX 3HAKOMBIX €CThb aBTOMOOWJIH,
MOJICYUTANTE, CKOJIBKO MPHUOIU3UTENLHO JIUTPOB OEH3MHA, Ta3a M KaKOW MapKu
UCIIOJIB3YETE €KETHEBHO.

6. Kakue BeliecTBa U B KAKOM KOJIMYECTBE MOTYT HAXOJUTHCS B BBIXJIOMHBIX
ra3zax BalllMX aBTOMOOUJIC?

2.2.3. Y4eOHO-ucCI1e10BATEIbCKUN IPOCKT

Y4eOHo-HcCie10BaTeIbCKUM MPOEKT SIBJISETCS OCHOBHBIM CITIOCOOOM OLIEHKHU
pe3yJbTaToB 00ydeHHs, C(POPMUPOBAHHBIX Yy OOYYAIOIIUXCS B XOJI€ OCBOCHHS
MPUKIATHOTO MOayiass XuMuu B pazgenax 9.1. um 9.2. HcciaenoBanue u
XUMUYECKUN aHanmu3 o0BeKTOB Ouocheprl/TexHochepsl (C yderom Oymyuiei
podecCHOHaNBbHOM S TEIIbHOCTH).
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[IpuBenemM mpuMep MPOEKTHOTO 3aJaHus, paboTa HaA KOTOPHIM
HAaYMHAETCS C Hauyajla pasjielia, a JAeTaIbHOE BHIMOJIHEHUE 3aJaHUl B TPYIIAX U
oopMieHHE PpPe3yJbTaTOB MPOCKTHOW MEATEILHOCTH IMPOM3BOJUTCS B KOHIIC
U3YyYEeHUS pa3zena.

OO6mass Tema  MOpoeKTa, NPUBEACHHAs  HUXE, B  JajbHEUIIEeM
JIEKOMIO3UpyeTcss Mo (aceTHOMY MPHUHIMIY B 3aBUCUMOCTH OT MOJydaeMoOi
oOy4JaronMMucs creruanbHocTu (podeccun), a TakkKe Kakaas rpyIrina MOXKET
paccMoTpeTh Oojiee YriayOJIeHHO OJIMH W3 00S3aTeNbHBIX COJIepIKATEIbHBIX
KOMIIOHEHTOB (TIOATEM) MPOEKTA.

Ha3BaHmne mpoekTa: COCTaBJICHHE NPOEKTa IIBETHHKA/Cala/oropojaMm B
3aBUCHUMOCTH OT COCTaBa MPOAHAIU3UPOBAHHBIX MOUB.

IIpob6aema wucciaegoBaHMsi: ONPEACIICHUE BO3MOXKHOCTH  Pa30MBKHU
IIBETHUKA B COOTBETCTBUM C JIM3aHHEPCKUM 3alpoCOM U HEOOXOJIUMOCTH
aZanTalud TA3aHHEPCKOr0 MPOEKTa K MOYBEHHBIM U KIIMMAaTUYECKUM YCIOBHUSAM
Ha OCHOBAaHUM HCCIIEIOBAHUS XHWMHYECKOIO COCTaBa IIO0YB MPEMJIOAKEHHOIO
y4acTKa.

Heab mpoekTa: omnpeAciuTh BIUSHUE XUMHUYECKOTO COCTaBa MOYB Ha
MPEUVIO)KEHHOM YYacTKE Ha aCCOPTUMEHT paCTeHHUH, PEKOMEHJIOBAHHBIX K
MOCaJIKe JJIs pean3aluy BIOPAaHHOTO JU3aiHEPCKOIO MPOEKTA.

3agaum npoexra:

1) uccrnenoBaTh XMMUYECKUN COCTaB, CTPYKTYpPY, KHCIOTHOCTh NOYBBI Ha
MPEVIOKEHHOM YUYacCTKE;

2) WcclenoBaTh MHCOJSIUIO OTBEAEHHOTO 71l IBETHUKA YYaCTKa;

3) OmpemIoKUTh MEphI MO YJIYYIICHUIO KauecTBa MOYBBI IyTEM BHECEHUS
pa3IuYHBIX YAOOpPEeHU © [100aBOK Ha NPENJIOKEHHOM YYacTKe B cllydae
HEOOXOIMMOCTH;

4) ompeAenuTh aCCOPTUMEHT PACTEHUN B COOTBETCTBUM C BBISIBJICHHBIMU
O0COOEHHOCTSIMU MCCJIEIOBAHHOIO y4acTKa U IU3aifHEPCKUM 3aIpPOCOM;

5) cocTaBUTh MOCATOYHYIO BEJOMOCTb;

6) MOATOTOBUTH U IMMyOJIMYHO MPEACTABUTH MPE3CHTAIINIO TIO TEME MTPOCKTA B
KOMaHJI€.

Pesyabrarbl 00yyenus:

— OMNpenesaTh TNepeyeHb HEOOXOAUMBIX HCCICAOBAHUN XHUMHUYECKOTO
cocTaBa IMOYB M ydacTKa [UJIi COCTaBJE€HUS WIM aJanTaluud paHee
pa3pabOTaHHOTO MPOEKTa IBETHUKA,

— OIKCHIBATh 33aBUCHUMOCTh AaCCOPTHMEHTAa PACTEHHM OT KayecTBa
MPEJI0KEHHON TTOYBBI JIsl 00yCTPOMCTBA IIBETHUKA;
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— CIOCOOHOCThH HMCIOJIb30BaTh COBPEMEHHBIE CPEJICTBA TOMCKA, aHAIM3a U
uHTepnperanuun  uHbOpMaIMu, W  HWHPOPMAIMOHHBIE  TEXHOJIOTHH  JIS
BBIMIOJIHEHUSI 3a/1a4 npodeccronHanbHoi aestensbHocTr (OK-2);

— crocoOHOCTh 3P(HEKTUBHO B3aUMOJIEUCTBOBATh U Pa0OTAaTh B KOJUICKTUBE
u komanzae (OK—4).

Pe3yabTaT npoeKkTHOM padoThHI 00y4aromerocs:

— MakeT / BujeoMarepuain / medatHole cpeactsa / 3D-Moaenu kocMudYecKoin
TEXHOJIOTUM; TPE3EHTAllMs PE3yJIbTaTOB HCCIIEIOBAaHUS Ha MPOQPECCHOHATBHBIX
KOHKYypcax.

dopma npeaCTABICHUSA Pe3yJIbTATOB MPOEKTHOM PadoThI:

— 3allMTa TPOEKTa C KCIHOJIb30BAHHEM CPEJICTB BHU3yalu3allud U
JIEMOHCTpalUK NpoyKTa ( / MakeTa / BujpeoMarepuaia / me4aTHeix cpencts / 3D-
Mozenu (Ipy HAJTMYUH).

Bo3moxkHbIe BADMAHTHI T€M MPOEKTOB:

1. WccnenoBanue coctaBa MHUHEPATBbHOM BOJBI U PEKOMEHAAIIMHU IO €€
HCIIOJIb30BaHUIO.

2. MHccnenoBanue pazpymiaroniero JAEWCTBUSL NPUPOJHOM BOABI HA
CTPOUTEIIbHBIE MaTEPHUAIIbI.

3. CocraBiieHre MPOEKTa IIBETHUKA/Oropoaa/caaa B 3aBUCUMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX IOYB B COOTBETCTBUU C JIU3AHHEPCKUM 3aIpOCOM
(MOHOXpOMHBIN ~ IBETHHUK,  I[BETHUK  OJHOJETHUKOB,  MHOT'OJIETHUKOB,
JEKOPATUBHBIN Oropo U ap.).

4. CocraBieHue cOaJlaHCUPOBAHHOTO MEHIO Ha JeHb (HEeJen) B
3aBUCUMOCTH OT COJE€pKAHUA XUMHUYECKUX MAKpPO U MHUKPOIJIEMEHTOB B
MPOAYyKTaX MUTAHUS.

5. UccnenoBanue kauecTBa MUTHEBOU BOJIBI.

6. UccnenoBanne npoO BOAOMPOBOJHON BOABI HAa MpEAMET YCTpaHEHUS
KECTKOCTH.

7. YcTpaHeHHe KeCTKOCTH BOJIbI B CENIbCKOXO03IMCTBEHHOM IE€ATETbHOCTH.

8. KoHTpoJib KauecTBa TEXHUYECKOW BOJBI PA3HBIX BUJOB B COOTBETCTBUHU C
Metogukamu o 'OCT.

9. Co3anue 1EKOPaTUBHOM IITYKATYPKHU.

10. IIurMeHTHI B U3AENUSAX U3 CTEKIIA.

11. HccnenoBaHue pa3pylIAlOMIETO ACHCTBUS BOJBl Ha CTPOUTEIbHBIC
MaTepuaIbl.

12. OueHka cocTosiHUSI BO3JyXa paboyed 30HBI cHenuainucTa (TeXHoJora,
CTpOUTENS U T.I., C YY4E€TOM OO0JacTH NPOo(PEeCcCCHOHATBLHON ACSATEIBHOCTH) B
COOTBETCTBUM C HOPMATHUBHBIMU JJOKYMEHTAMU
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2.3. OuneHouHble CpeACTBAa MPOMEKYTOYHON  aTTecTallMUd IO
TUCHMILTHHE « XHUMUD)

[IpomexyTouHass arrecTanus MO AUCHUIUIMHE «XUMHS» MPOBOJUTCA B
dbopme sk3aMena. Kaxxapiii s5K3aMEeHAIIMOHHBIN OWJIET COCTOUT U3 TPeX 3aJaHuid:
1) Teopernueckoe 3aJaHHE B BUJE BONPOCA U3 TEOPETUUYECKOTO COACPIKAHUS
OCHOBHOT'O M TPUKIAJHOTO MOJIYJIEeW; 2) MpaKkTUYeCKoe 3aJaHue (COCTaBlIEHUE
YpaBHEHUN XUMHUYECKUX pEaKIMid C ydyacTUeM HEOPraHMYEeCKUuX WIH
OpraHUYECKUX BEIIECTB, B T.4. IEMNOYEK NIPEBPALICHUN U KAUECTBEHHBIX pEaKUi
OOHapYKEHUSI; XUMUYECKUX (OPMYJT HEOPTaHUIECKUX U OPTaHUYECKUX BEIIECTB,
B T.4. CTPYKTYpPHBIX; 3aJaHHhs @0 HOMEHKJIAType HEOPraHUYEeCKUX U
OpraHUYECKUX BEIIECTB; OIEHKA M3MEHEHHUSI CKOPOCTU XMMUUYECKON peakiuu U
HalpaBJICHUS CMEIICHUST PABHOBECHS C UCIOJb30BaHUEM mpuHIiuna Jle-
[[TaTenbe; oOllEHKAa XUMHUYECKOTO COCTaBa W OOOCHOBaHHE MPUMEHUMOCTH
oO0bekTa OMO- WM TexXHocdepsl W T.M.); 3) pacueTHas 3agada (pacuerbl IO
YPaBHEHUIO XUMUYECKUX PEAKIIUH, pacueT MacCOBOM J0JIM (MAacChl) XUMHUYECKOTO
AleMeHTa (COeNMHEHUs) B MOJIEKyJe (CMECH); ONpeAesieHue MNpOCTEeUIIeH
dbopMyIibl OpraHMYECKON MOJEKYJbI, UCXOAS U3 3JIEMEHTHOro coctaBa (B %);
pacdeTsl TEIUIOBBIX 3(PGHEKTOB XUMHUYECKHX PEAKIUN; pacdeThl 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOU PEaKIMy OT KOHLEHTPALIMKU U TEMIIEPATyphl U T.I1.).

[IpuBenem npumep 3K3aMEHAIIMOHHOTO OUJIeTa.

3aganmue 1.

Kakoil pacTBOp HCHONB3YIOT MJisi KAueCTBEHHOW PEKIMH OIpeAesICHUs
XJIOPHJIOB, OpOMUIOB, HoauaoB? Hamummre ypaBHEHUs peakiuid U oOOCHYHTe
OTBET.

3ananue 2.

JlaHa cxeMa npeBpalieHui.

C,H;OH AR203, 400°_, X KMnO4, H20, 020°_, X7 HBr (6). t_5 X3 ' 3THH —>
—C,H,0

[IponuimTe BCE peakiuu U ONpeaeanTs Bemectra X1, X2, X3.

3aganme 3.

Onpenenurte MaccoBbIE€ 10U XUMUYECKUX 3JIEMEHTOB B OKCUJE ATOMHUHUS
AlLO; 1 BbIpa3uTe ux B MPOLICHTAX.
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3akJioueHue

Takum 00pa3om, (QOHI OICHOYHBIX CPEACTB MO IUCHUILIHHE «XUMUS»
COCTOMT W3 OLEHOYHBIX CPEJCTB TEKYIIETro, pPyOEeKHOro (TeMaTHYECKOro)
KOHTPOJIS U 3aJaHUN IPOMEKYTOYHOU aTTECTALMH.

B ydeOHO-MEeTOIMYEeCKOM KOMIUIEKCE TPUBEACHBI MPUMEPHl 3aJaHui,
KOTOpBIE SABJISIIOTCS MOJENbHBIMU. Kaxxaplii mpernogaBaTeib, B CBOIO O4Y€pe/b, B
pamMKax CBOEH METOJIMYECKOM JESITEIIbHOCTU CaM MPOEKTHPYET U pa3padaThiBacT
cpeacTBa 00yUYeHUs! M KOHTPOJIS, a TAK)Ke BHIOMPAET METOAbl M OPraHU3allMOHHBIE
(bopmbl UCXOs u3 OpraHU3allMOHHO-I1€1arOrNYECKUX YCIIOBHI
00pa30BaTeIbHOro IMporecca, COOCTBEHHOTO OMbITA, YPOBHS MOATOTOBIEHHOCTU
Y MOTHBAIIMU CTYJICHTOB.
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