[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Mo3osH OkcaHa [apHMKoBHa

[lomkHOCTb: AnpexTop Guamnana

[arta nognucanus: 06.02.2025 19:53:49

YHUKanbHbI MPOrpaMMHbIA KIKOY:
420766fb84d98e07cffb62ea5e5a7814d505¢ef5

BYAEHHOBCKWIA ®UNAN

KOJUIEMK «COBPEMEHHAS LLUKOJA

BEVU3HECA»

YACTHOE NPO®ECCUOHANIbHOE
COBPEMEHHAA OBPA3OBATE/IbHOE YYPEXAEHUE

LUKOJIA
5"3“ ECA 2.516781.\(),0, r. ByAeHHOBCK, 8 MKpP-OH,

1 MKp-OH A.17

+7(86559) 2-36-91

+7(86559) 2-37-96
bf.college@mail.ru/www.bf.ecmsb.ru

YTBEPXKIAIO

HMupexrop b® UITOY Komnemx
«CoBpeMeHHas 1IKoJIa OU3HeCa»
O.I'. Ilo30sH

«31» _ suBapd 2025 1.

®OH/I OHNEHOYHbLIX CPEJACTB

OVII. 07 XUMUA

ObweobpaszosamenbHO20 Y4ebHO20 YUKIA
npocpamMmovl NOO20MOBKU CREYUATUCTNO8 CPEOHe20 36eHA

no cneyuanvrnocmu 31.02.07 Cmomamonozcuueckoe 0eno
I'ox mHabopa 2025

bynennosck, 2025



®donj oneHouHbIX cpenctB yueOHor quctuumuinabl OYIL 07 XUMMS pazpaboTtana
Ha ocHOBe DeiepanibHOTO TOCYJapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa (J1aiee —
®I'OC) mo cnenuanbHOCTH CPEeaHEro MpodeCcCHOHATBHOTO 00pa3oBaHUs (anee
CIIO) 31.02.07 CTOMATOJIOT'HYECKOE JAEJIO, yTBepXA€HHOTO MPUKA30M
Muno6puayku  Poccun ot 25.09.2024 Ne678.

Opranuszanusi-paspadoruuk: bynennosckuit punmnan YactHoe nmpodeccuoHaabHOe
oOpasoBarenbHOe yupexaeHue Komnemnx «CoBpeMeHHas 1Koja Ou3Hecay.

®don o1leHOUHBIX cpenicTB yueOHou auctuminabel OYILL 07 XUMMUS
paccMoTpeHa Ha 3aceJaHuH IIUKJIOBOM METOTUUYECKOMN KOMHCCHH
CTOMATOJIOTUYCCKHUX JUCITUATIIINH.

[TpoTtokon Ne 1 ot 31 ssuBaps 2025 roaa.
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1. ITacopT OLEHOYHBIX CPEIACTB MO IUCHUIINHE «XUMHUD)

Jns  ¢dopMupoBaHus, KOHTPOJIE M OIEHKM PpE3yJbTaTOB  OCBOCHUS
00111e00pa3oBaTeIbHON TUCIUIUIMHBI «XUMHs» pa3paboTaHa cucTeMa OI[CHOYHBIX
MeponpusaTuid, yautsiBaromias Tpedoarus @I'OC COO (mpeaMeTHbIE Pe3yIbTaThl)
u ®I'OC CIIO (oOume u mpodeccrnoHanTbHbIe KOMIIETECHITIH ).

BaxxHol 0COOEHHOCTBIO CIIPOEKTUPOBAHHOM CHCTEMBbI OI[CHUBAHUS SIBIISICTCS
COTJIaCOBAaHHOCTh OIICHOYHBIX MEPOMNPUATHUN U 3allJIaHUPOBAHHBIX PE3YJIbTATOB
oOyuenus. Kaxioe oneHouHOE MEPOIPUSTUE HAMPABIEHO Ha (POPMUPOBAHUE WU
U3MEepEeHHEe 3HaHUsI / yMEHHUS B KOHTEKCTE, YKa3aHHOM B pe3yjbTaTre 00y4eHusI.

B nuctumumae « Xumus» K OCHOBHBIM OIEHOYHBIM MEPOITPUATHUSIM OTHOCSITCS:
3aJlaHds B TECTOBOM (popMe, MpaKTUUECKHE 3aJlaHHs Ha COCTaBJICHUE ypaBHEHUU
peaxiuii, Kiaccu(UKaIuo 1 HOMEHKIATYPY XUMHUECKUX COSTUHEHHM, pacueTHbIC
3aJlauu, 1a00paTOpHbIE paOOTHI, MPAKTUKO-OPUEHTUPOBAHHbIEC 3a]]aHuUs (PACUCTHBIC
U TeopeTuyeckue). B mpukiaHbIX MOYJISIX B KAYECTBE OIEHOUYHBIX MEPOIPUSITHI
TaK)Ke 3alUIAaHUPOBAHBI KEHCHI U Y4eOHO-UCCIIEI0BATENLCKHIE MPOCKTHI.

Peanuzainusi olleHOYHBIX MEPOMPUSATUHN [0 XUMUU 3aIlJIAaHUPOBAHA B paMKax
TEKYILIEro, pyoeKHOro (TEMaTUYECKOro) KOHTPOJISI U MPOMEKYTOUHOM aTTeCTalluU
10 TUCITUTIIINHE.

Cucrema OILIEHOYHBIX MEPONPHUATHNA MO XWMHUHU TPEJCTaBICHA B MACIOPTE
OIICHOYHBIX CpencTB (Tabnmia 1).



Taomuma 1.

HaCHOPT OOCHOYHBIX CPCACTB 110 AUCHUILIIMHC «XUMUSD

Ne Monayas / Pazgea / Tema Pe3yabTar 00y4enus Tunbl OEeHOYHBIX MEPONIPUATHIA
| OcHoBHoOE coepraHue
1 |Pa3pgea 1. OcHoBBI cTpoeHusi |PopmMyanpoBaTh 6a30Bble MOHATHS
BellecTBa W 3aKOHBI XHMHH
1.1 |Crpoenue atomMoB XuMu4eckux |CoCTaBIATh XUMUYECKHE (POPMYJIBI 1. Tect «CTpoeHne aTOMOB XUMUYECKUX IEMEHTOB U PUPOJA
3JIEMEHTOB U NIpUpoOa COEIMHEHUI B COOTBETCTBHUHU CO XUMHYECKOH CBS3H».
XUMHYECKOH CBS3H CTEIEHbIO OKMCIEHUS XUMUYECKUX 2. 3a7jauu Ha COCTaBJIEHUE XUMHUYECKUX (POPMYJI IByXaTOMHBIX
3JIEMEHTOB, UCXO/sI U3 BaJICHTHOCTU U |COeIMHEHUH (OKCUIOB, CyIb(UI0B, THAPUIOB U T.I1.)
NIEKTPOOTPHULATEILHOCTU
1.2 |Ilepmogmueckuii 3aKOH U XapakTepru3oBaTb XUMUYECKUE [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETHUECKUE 3aJaHUS HA
tabnuua J[.1. Menneneesa AJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3aINI0 XUMHUECKUX dJIEMEHTOB: «MeTtammuaeckue /
II0JIO)KEHUEM B IIEPUOANYECKON HEMETAJJIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATEIIBHOCTD U
CUCTEME XMMHUYECKHX 3JIeMeHTOB [[.1. [cCpOACTBO K 2JIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
Menpeneesa UX JJIEKTPOHHBIM CTPOEHUEM U NOJIOKEHUEM B IEPHOJUUECKON
cucTeMe XuMu4eckux 3neMeHToB [[.1. Menneneesa»
2 [Pa3nen 2. Xumuueckue CocraBisiTh ypaBHenus 4 cxembl  (KoHTpoabHas paGora

peakiuu

XHMHUYECKHUX peakumni

<(CTp0€HI/Ie BeIeCTBA U XUMHUYECCKHUE PCAKINUN)




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
2.1 |Tumbl XUMUYECKHUX PEaKIIHA CocTaBiATh peakiiuu COCIMHEHNUS], 1. 3agauu Ha cocTaBiIeHUE YPABHEHUH pPEeaKIUiA:
pasioxeHusi, o0OMeHa, 3aMeIIeHus, — COEIMHEHMSI, 3aMEIICHUS, Pa3JIOKEeHUs, 0OMEHA U PEaKIUii C
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  |y4aCTHEM KOMIUIEKCHBIX COETMHEHUH (Ha mpumepe
peaKuuu U peakiun I'MJIPOKCOKOMIUIEKCOB JIFOMUHUS U IIUHKA);
KOMILIEKCO0Opa30BaHus (Ha IpUMeEpe |— OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI C HCIIOIB30BAHUEM
I'MJIPOKCOKOMIUIEKCOB JIIOMUHMS U [METOJ1a 3JIEKTPOHHOI 0 OanaHca;
IIMHKA) C y4aCTUEM HEOPTaHUYECKUX |— C YyYAaCTHEM KOMILJIEKCHBIX COEUHEHUH (Ha IpuMepe
BEILECTB I'HJIPOKCOKOMIIJIEKCOB IIMHKA U aJTFOMUHUS).
2. 3ajiaum Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa
peaKIMK COeTMHEHHUS; MACCOBOM MJIM OOBEMHOM J0JIU BhIXO/a
IIPOJYKTA peaKLUu COEUHEHMSI OT TEOPETUUECKU BO3MOKHOTO;
00BEMHBIX OTHOLIEHUH Ta30B; KOJUYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BELECTB U MPOILYKTOB PEAKLIUHU; MacChl (00beM,
KOJINYECTBO BELIECTBA) MPOIYKTA PEAKLIUHU, €CIH OJTHO U3 BEIIECTB
JIaHO B BUJIE PaCTBOpa C ONPEAECICHHON MacCOBOM J10IEH
PacTBOPEHHOTO BEIIECTBA
2.2 |DnexkTponuTHYecKas CocraBnsTh ypaBHeHUs XUMUUecKkuX |l. 3ajaHus Ha cOCTaBI€HUE MOJIEKYJISIPHBIX M MOHHBIX PEaKIHi ¢
JUCCOLIMAIMS M HIOHHBI OOMEH |peakluu HOHHOTO OOMEHa C y4YacTHEM |y4acTHEM OKCHUJIOB, KUCIIOT, OCHOBAHUN U COJIEH, HOHHBIX
HEOpPraHMYECKUX BEIECTB peakumii rTuapoan3a CoJel, yCTaHOBICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIBL.
2. JJaboparopHas paboTa «Peakuuu ruposinza
3 |Pa3gex 3. Ctpoenue u HccnenoBars crpoenue u ceoiictBa |KonTposbHas padora «CBoiicTBa HEOPraHUYeCKHUX BelleCTB)»

CBOHCTBA HEOPraHHUYECKUX
BELIECTB

HEOPraHn4e€CKMuXx BEIIEeCTB




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

3.1

Knaccugukanus, HOMEHKIATypa
U CTPOEHHE HEOPTaHUUECKUX
BEILIECTB

KrnaccuduiupoBars HeOpraHu4ecKue
BEIL[ECTBA B COOTBETCTBUHU C UX
CTpPOEHUEM

1. Tect «HomeHKI1aTypa U Ha3BaHUE HEOPTaHUYECKUX BELIECTB
UCXO0JIS U3 MX XUMUYECKOH (pOpMyIIbI MiIH COCTaBIEHUE
XUMUYECKOH (GOPMYJIbI UCXOASI U3 HA3BaHUS BEILLECTBA 110
MEXYHapOAHOM UM TPUBHUAIBHON HOMEHKIIATYPE».

2. 3ajauu Ha pacyeT MaccoOBOM J0JIM (MacChl) XUMUYECKOTO
aIeMeHTa (COeMHEHNS) B MOJIEKYJIe (CMecH).

3. IlpakTuyeckue 3a1aHus 10 KIacCH(PHUKAIMHA, HOMEHKIIATYpe U
XUMHUYECKUM (hOpMyJIaM HEOPTaHUIECKUX BEUIECTB PA3INIHBIX
KJIACCOB.

4. [IpakTuueckue 3a/1aHus Ha ONPeIEICHIE XUMUYECKON
aKTMBHOCTH BELIECTB B 3aBUCMOCTH BUJa XMMUYECKOH CBSI3U U
TUIIA KPUCTAJUINYECKOHN peIeTKH

3.2

Du3NKo-XNMHUYECKHE CBOMCTBA
HCOPraHNMYCCKUX BCIICCTB

YcraHaBiIMBaTh 3aBUCUMOCTD (PU3HKO-
XUMHUYECKHUX CBOWCTB
HEOPraHUYECKHUX BEILIECTB OT
CTPOEHHMS ATOMOB U MOJIEKYJI, & TAK¥Ke
THIA KPUCTAIIMYECKON PEHIETKH

1. Tect «OCOOEHHOCTH XUMHUYECKUX CBOMCTB OKCH/I0B, KHCIIOT,
OCHOBaHMH, aM(POTEPHBIX I'MIPOKCUIIOB U COJICI.

2. 3ajaHus Ha COCTaBJICHHE YPABHEHUHM XMMHUYECKHUX PEAKIIUN C
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB!
OKCH/JIOB METAJIIIOB, HEMETAJUIOB U aM()OTEPHBIX HIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX
THAPOKCUAOB, HCOPTaHNICCKUX COJ'IGfI, XapPaKTCPHU3YIOIINX UX
CBOICTBa U CITOCOOBI MOJTYYEHUS.

3. IIpakTMKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE 3a/laHUs HA
CBOICTBA U MOJIyY€HNE HEOPTAaHUYECKUX BEILIECTB.

4. JTaboparopHas paboTa «CBoiiCTBa METAIJIOB U HEMETAJLIIOB)




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
3.3 |IIpousBoncTBO Heopranmyeckux |OOOCHOBBIBATH 3HAYECHUE U [TpakTHKO-OpHEHTHPOBAHHBIE 33AHUSI [10 COCTABJIEHUIO
BELIECTB. 3HAUEHUE U IIPUMEHEHNE HEOPTaHUYECKUX XUMHUYECKUX PEaKLMH ¢ yYaCTHEM HEOPraHMYECKUX BELIECTB,
IpUMEHEHHE B ObITY U Ha BEIIIECTB B OBITOBON U UCTOJIb3YEMBIX JUI UX UACHTU(DHUKALMY U IPOMBILIUIEHHBIX
IIPOU3BOJCTBE IIPOU3BOJCTBEHHOU JESTEIbHOCTH CH0CO0OB IMOJTyYSHHUS
4eJI0BeKa UX (PU3UKO-XUMHUYECKUMHU
CBOMCTBAMH
4 |Pa3zgen 4. Ctpoenue u HccnenoBarb crpoenue u ceoiictBa |KonTpoJsbHasi padora
CBOICTBA OPraHMYECKUX OPraHM4YeCcKHX BelecTB «CTpoeHuHe H CBOMCTBA OPraHN4YeCKHX BeleCTB)
BellecTB
4.1 |Knaccudukanus, cTpoeHHE U KnaccugunupoBars opranudeckne 1. 3anaHus Ha COCTaBJIEHUE HA3BaHUN OPraHUYECKUX COEIMHEHUN
HOMEHKJIaTypa OPraHMYECKUX  |BELIECTBa B COOTBETCTBUHU C UX 10 TPUBUAIBHON WJIM MEXTyHAPOIHON CHCTEMaTU4YECKON
BEIIECTB CTPOEHUEM HOMEHKJIAType
2. 3ajaHus Ha COCTaBJIEHHE MTOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX ()OpMYJI OpraHUYECKHX BEIIECTB OTEIbHbIX
KJIaCCOB
3. 3agaum Ha ompesesieHue mpocTenei (GopMyIbl OpraHUYECcKOM
MOJIEKYJIbI, HCXO/Isl U3 3JIEMEHTHOI'0 cocTaBa (B %)
4.2 |CBoiicTBa OpraHU4eCKUX YcraHaBiIMBaTh 3aBUCUMOCTb (pr3uKo- 1. 3a1aHus Ha cocTaBlieHUE YpaBHEHU XMMUYECKHX peakiuil ¢

COEIUHEHUI

XHMHYSCKHX CBOHCTB OpTraHUYCCKUX
BCIICCTB OT CTPOCHHA MOJICKYJI

yYacTHEM OpPTaHUYECKUX BEUIECTB HA OCHOBAaHUH UX COCTaBa H
CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHHE YPABHEHUN XMMHUECKUX PEaKIIUi,
WLTIOCTPUPYIOIIAX XUMHYIECKHE CBOWCTBA C yUETOM MEXaHH3MOB
IPOTEKaHUs JAHHBIX PEaKIUi U TeHETUYECKON CBSI3U




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
OpraHMYECKUX BEIIECTB Pa3HbIX KJIacCOB
3. PacueTHble 3a/1auy 0 ypPaBHEHUSIM PEAKIUI C yUacTUEM
OpPraHMYECKUX BEILECTB.
4. JTaboparopHas pabota «llonydyeHue sTuiieHa U U3y4EHHUE €ro
CBOMCTB»

4.3 |OpraHuueckue BellecTBa B OO00CHOBBIBAaTh 3HAYEHUE U IIpakTHKO-OPHUEHTUPOBAHHBIE 3aJAHUS I10 COCTABJICHUIO
KU3HEJCATECIIBHOCTH YEJIOBEKA. |[IPUMEHEHHME OPraHMYECKUX BEIIECTB |XMMHMUYECKUX PEAKLUH C yYaCTHEM OPraHMYECKHX BEIIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOI M POM3BOJICTBEHHOM UCMOJIb3YEMBIX JUISl UX UACHTU(UKALY B OBITY U
OpraHMYECKUX BEILECTB B JESITEJIbHOCTH YE€JI0BEKA UX (PU3UKO-  |[IPOMBIIIJIEHHOCTH.

IPOMBIIIJIEHHOCTH XUMHUYECKUMH CBONCTBAMU
5 |Pa3pmen 5. Kuneruueckue u HccaenoBars paBHOBECHE U KonTtposbnas paéora
TepMOJAMHAMHYECKH e CKOPOCTh XMMHMYECKHX peaKkuui «CKopocTh XMMHYECKOH peakliui ¥ XUMHUYeCKoe PaBHOBeCHe»
3aKOHOMEPHOCTH NPOTEKAHUA
XHMHUYECKHX peakuui
5.1 [Kunernueckue 3akonoMepHocTH |MccnenoBars BiusHue koHIeHTpanuu |1. JlabopaTtopHas pabota Ha BEIOOD:

MPOTEKAHUS XUMUYECKHUX
peakuuii

pearupyomux BemecTB U
TEMIIEPATYPHI HA CKOPOCTh
XMUMHUYECKHUX peaKIuii

— «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
KOHILICHTPALUU PEAarupyIOLIUX BELIECTBY;

— «OnpeneneHne 3aBUCUMOCTH CKOPOCTH pPEaKLIUU OT
TEMIIEPATyPbD».

2. [IpakTUKO-OpHEHTHPOBAHHbBIE TEOPETUYECKUE 3aJaHUSI HA
aHasu3 (PaKTOpPOB, BIUSIOLUIUX HA U3MEHEHUE CKOPOCTU
XUMHYECKON PeaKknu




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
5.2 |TepmoaumHaMuveckue HccnenoBarh BIMSAHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEaKLUi
3aKOHOMEPHOCTH MPOTEKaHUsI  |KOHLIEHTPALIUU BELIECTB, PEAKLIUU U OIpe/iesieHHEe TUIA PeaKkuu (1o TeruioBoMy 3 (deKTy: 9K30- U
XUMHYECKHUX PEAKIIUH. Cpelibl U TeMIepaTypbl Ha CMELICHUE  [3HIOTEPMUYECKHUE).
PaBHOBecHE XUMHUYECKUX XUMHYECKOI0 PABHOBECHUS 2. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHNS Ha IPUMEHEHUE
peakuuin npunnuna Jle-Illarense 11t HAXOKICHNS HAIIPABJICHUS CMELICHUS
paBHOBECHsI XUMUUYECKON PEeaKLUu U aHaJIN3 (PaKTOPOB,
BJIUSIIOLINX HA CMELLIEHUE XUMUYECKOTO PAaBHOBECHSI.
3. JlabopaTtopHas pabota «3yueHue BIUSHUS Pa3TUIHBIX
(aKkTOpOB Ha CMEILEHUE XUMUYECKOTO PABHOBECH S
6 [Pa3gen 6. JucnepcHble HccnenoBarb nucnepcHsblie cucrembl | KonTposibHas padora no teme «/lucnepcHbie cucreMbDy
CHCTEeMBI
6.1 |[ducnepcHbie CHCTEMBI U Pa3znuyarh nCTUHHBIE PACTBOPSI, 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(akTopbl UX YCTONUYNBOCTH KOJUJIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpUEHTUPOBAHHbBIE PACUETHBIE 3aJaHUSI HA
rpy0oIuCIIepCHbIE CUCTEMBI Ha JUCTIEPCHBIE CUCTEMBI, UCTIOJIb3yEMbIE B OBITOBON U
OCHOBE XMMHUYECKOTO 3KCIIEPUMEHTA  |[IPOM3BOJCTBEHHOMN AESATEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBaHue CBOWCTB HccnenoBath prU3NKO-XUMUUECKUE JlaGopatopHas paboTa (Ha BEIOOD):
JUCIIEPCHBIX CUCTEM CBOICTBA pa3IU4HbIX BUJIOB — IIpuroroBieHue pacTBOpOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanne qUCIIEPCHBIX CUCTEM.
7 HccnenoBarsb cBOMCTBA

Pa3nea 7. KauecTBenHbIe
peakuuu 00HapyKeHus
OpPraHnu4yecKux
HEOPraHUYE€CKHUX BEUICCTB

OPraHUYeCKUX M HEOPraHMuYeCKHX
BeIECTB C HCII0JIb30BaHHEM
Ka4eCTBECHHBbIX peaKkuui




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

7.1 |OGHapyxenue Heopranmueckux |McciaenoBats kKadecTBeHHbIe peaknuu |1. JlaboparopHas pabota (Ha BBIOOD):
KAaTHOHOB U aHUOHOB HEOPraHUUYECKUX BEILECTB — AHaniuTuyeckue peakuuu karuoHos [-VI rpynm;
— AHaIMTUYECKUE peakluy aHHOHOB.
2. IIpakTryeckue 3aJjaHusi Ha COCTaBJICHUE YPAaBHEHUM peaKiuii
oOHapyxeHus1 KaThoHOB [-VI rpyImn 1 aHWOHOB, B T.4. B
MOJICKYJISPHON U MOHHOU (popmax.
7.2 |OGHapyxenue oprannueckux  |MccienoBats kadecTBeHHble peakuuu |1. Jlaboparopnas pabota (Ha BeIOOD):
BEIIECTB OT/AETbHBIX KJIACCOB C |OPTaHMYECKUX COCAMHEHUN — KayecTBeHHbIE peaklliy Ha OTJENbHBIE KIACChl OPraHUYeCKUX
MCIIOJIb30BaHNEM Ka4ECTBEHHBIX |OTIEIbHBIX KJIACCOB BELIECTB;
peakuun — KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCAVMHEHUH 110
(YHKIMOHATBHBIM TPYyTIIaM.
2. [IpakTuueckue 3a1aHusl HA COCTaBJICHUE KaUYECTBEHHBIX
peakiuii OOHapyKEHUS OPTaHUYECKUX COSIMHEHHIA
Il | IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/iep:KaHNe NPUKJIATHOT0 MOIYJIs)
8 |Pa3men 8. OuenuBath nocJjiecTBusA ObITOBOH |3ammTa Keiica (c yuerom Oyayuieii npogeccnoHaIbHOM

Xumus B ObITY H
NPOM3BOJACTBEHHOI
AeATeJbHOCTH YeJI0BeKA

U MPOU3BO/ICTBEHHOM 1€ATEIHLHOCTH
YyeJJ0BeKa ¢ MO3HIINKA
IKOJIOTHYECKOH 0€30IMaCHOCTH

AeSTeIbHOCTH)

Xumus B ObITY U
IIPOM3BO/ICTBEHHOM
NesITeIbHOCTH YeJIOBEKA

O11eHUBAaTh IIOCJIENCTBHS OBLITOBOH U
MIPOU3BOJICTBEHHOU JESITETFHOCTU
YyeJI0BEKA C MO3UIIMI DKOJIOTMUECKOH
0e30macHOCTH

Keiic (c yuerom Oyayiieit mpodeccuoHanbHOMN AeATeIHbHOCTH )
Bo3MoKHBIE TEMBI KEHCOB:

1. ITorenyieHne KIUMaTa 1 BHICBOOOX/IE€HUE ra30BbIX THJIPATOB CO
JTHa OKE€aHa.

2. Bynyume marepuansl 1Sl aBHa-, MallliHO- U TPUOOPOCTPOCHHUSI.
3. HoBble MaTepuaibl AJisi COTHEUHBIX OaTapeil.




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI

4. JlexapcTBa Ha OCHOBE PACTUTENbHBIX IIPENApaTOB

9.1 |Pa3gen 9.1. UccnenoBanue u |UHTepnpeTHpOBATH XMMHYECKHE 3amuTa y4eOHO0-MCCIeJ0BATEIbCKOr0 MPOEKTAa (€ y4eTOM
XHMHUYECKHH aHAJIN3 00bEKTOB |[Ipolecchl U BJIeHUA B Ouocdepe |0Oyaymeil npogeccHOHAIBHOM AeSITeIbHOCTH)

ouochepbl
9.1.1 |OcHoBbI MabOpaTOpPHOU BbINoMHATE TOJHBIA LUK 1. JIabopartopHasi padbota «OCHOBBI 1aOOPATOPHOU MPAKTHKUY.
MPAKTUKU B IPOGECCHOHATIBHBIX |IKCIIEPUMEHTAIBLHOTO UCCIeoBaHus ¢ |2. THUMOBBIE pacyeThl 10 TEMATUKE SKCIIEPUMEHTA.
nabopatopusix coOnrofeHreM mpaBui 6e3omacHoro  |3. 3ajauu Ha BEIUMCIICHUE CPEJIHEr0 3HAYCHHUS
oOpalieHus ¢ BeIECTBAMH U AKCIIEPUMEHTAJIbHBIX JIAHHBIX, TOTPEITHOCTH.
n1abopaTOpHBIM 000PYI0BAHUEM 4. TlpencraBneHue pe3yabTaTOB SKCIEPUMEHTA B PA3TUUHON
dbopme (Tabnuiia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
9.1.2 | Xumnueckuii ananu3 mpo0 Bojb! (MccnenoBath XUMHUECKH COCTAB 1. Tect «CBOMCTBA U COCTaB BOAED.

po0 BOJIBI 2. 3ananue «XUMUYECKUN COCTaB BOJBI, TUII BOJABI M CTIOCOOBI €
MPUMEHEHUS» (C UCMOB30BaHUEM HOPMATUBHBIX TOKYMEHTOB).
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUs Ha
COCTaB BOJbI U CIIOCOOBI BBIPAKEHUS KOHLIEHTPALUH U IepecueT
KOHLEHTpaluH (C UCIOJIb30BaHNEM HOPMATUBHBIX IOKYMEHTOB).
4. JJaboparopHasi paboTa Ha BBIOOD:

— OuncTKa BOABI OT 3arpsi3HEHUN;

— Omnpenenenve pH Boabl U €€ KHCIOTHOCTH;

— Omnpenenenue KeCTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHESHHUS




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIIb
Kau4eCTBa MPOAYKTOB IIUTAHUS

HccnenoBaTh XUMHYECKUH COCTAB
MPOAYKTOB MUTaHUSA

1. Tect «Oprannyeckue U HEOPraHMUECKHUE BEIIECTBA, BXOIAIINE
B COCTaB IIPOJYKTOB ITUTAHUS.

2. IlpakTUKO-OpUEHTUPOBAHHBIE 33aHUS 110 KyJIUHAPHON
TEeMaTHUKe.

3. JlabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHHe HUTPATOB B IPOAYKTaX MUTAHUS;

— HccnenoBanue npoyKTOB MUTAaHUS HA HAJIM4YKE YTIIEBOJOB
(MyKa, TBOpPOT, MOJIOKO, HOTYpT) Ha HaJIM4YueE YIJIEBOAOB (Kpaxmal,
TII0K03a, caxapo3a)

914

XUMHUYECKU aHaIu3 Mpod
II0OYBBI

HccnenoBaTh, XUMHYECKUH COCTAB
po0 MOYBBI

1. Tect o Teme «XUMHUYECKUIA COCTaB HEOPraHUUECKUX U
OpraHUYECKUX YJIO0OPEHUID».

2. 3aganne «B3anMOCBA3b cOCTaBa IMOYBEI, THII IIOYBLI H €€
HA3HAYCHUS.

3. JlabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHHe HeOPraHNYECKUX MpUMecel B MpoOax MoYBbI;
— Omnpenenenne pH BogHOMI

BBITSKKU TIOYBBI, €€ KUCIIOTHOCTH U IEJIOYHOCTH

9.15

HccnenoBanue o0bEKTOB
ouocdepsl

HccnenoBath XUMHUECKUN COCTAB
00BeKTOB OHOChepsl Ha IpUMEpE
MPOJIYKTOB MUTAHUS, BOJIBI U TIOYBBI

Y4ebHO-HcCIe10BaTeNbCKUM IPOEKT B 0071aCTH HCCIIEOBAHUS
00BEKTOB OUOChEPHI.

Bo3moxHbBIE TEMBI IMPOCKTOB:

1. UccnenoBanue cocraBa MUHEPAJIBHONW BOJIbI M PEKOMEHTallUH
IO €€ UCIOJIb30BaHHUIO.

2. UccnenoBanue pa3pyarouiero AeHCTBUs IPUPOJIHON BOIbI HA
CTPOUTEINIbHBIE MaTEPHUAIIBL.




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

3. CocTaBiieHrEe IPOEKTa IBETHUKA/OTOpoaa/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHAIIM3UPOBAHHBIX MTOYB.

4. CocraBieHue cOalaHCUPOBAHHOTO MEHIO Ha JICHb (HEJEII0) B
3aBHCHMOCTH OT COJEP>KaHUSI XUMUYECKUX MAKpPO U
MHUKPO3JIEMEHTOB B MTPOYKTaX MUTAHMUS.

5. UccnenoBanue KauecTBa NUTHEBOM BOJBI.

6. UccnenoBanue nmpoO BOAOIPOBOIHON BOJIBI HA MIPEAMET
YCTPaHEHUS )KECTKOCTH.

7. YcTpaHeHUe )KEeCTKOCTH BOJIbI B CEIbCKOXO035MCTBEHHOM
JIeATETLHOCTH

9.2

Pa3znea 9.2. UcciienoBanme u
XMMHYECKHIl aHAJIN3 00HLEeKTOB
TexHoc(hepsl

HNHTepnpeTupoBaTh XMMHYECKHE
npoueccsl 1 siBJeHUs B TexHochepe

Y4eOHO-ucc/Ie10BATEIBLCKUH POEKT (€ yu4eToM Oyayiuei
npogeccuoHATbLHOM 1esITeJIbHOCTH)

9.21

OcHoBBI 1a00OpaTOPHOIA
NPaKTUKU B IPO(ECCHOHATBHBIX
nabopaTopusax

BBITOTHSTE ONHBIN UK
HKCIEPUMEHTATBHOTO UCCIIEOBAHUS C
co0JTI0/IeHHEeM IIPaBUII O€3011acHOr0
oOpaleHus ¢ BeleCTBaMU U
71a0opaTOpHBIM 000pYIOBaHUEM

1. JIabopatopHasi pabota «OCHOBBI 1TaOOPATOPHON MPAKTHKUY.
2. TunoBble pacyeThl MO TEMATHKE IKCIIEPUMEHTA.

3. 3aauM Ha BBIUMCIICHUE CPETHErO 3HAYCHHUS
HKCIIEPUMEHTAIbHBIX TaHHBIX, MIOTPEITHOCTH.

4. IlpencraBieHue pe3yIbTaTOB SKCIIEPUMEHTA B PA3THYHON
dbopwme (Tabnuia, rpaduk, OTUET, TOKIIA], IPE3CHTALIHS).




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

9.2.2

XUMUYECKUH aHAIU3 MPO0
TEXHUYECKOU BOBI

HccinenoBaTh XUMHYECKUU COCTAB
po0 TEXHUYECKOM BOIbI

1. 3agauu Ha ompeieNIeHuE METaNIOB, HEOPTaHUYECKUX AHUOHOB U
OpraHWYECKUX BEILIECTB B TEXHUYECKON BOJE pa3HOTO HA3HAYCHUSI.
2. [IpakTHKO-OpHUEHTHPOBAHHBIC TEOPETHUCCKHUE 3aJaHUs Ha
COCTaB BOJBI U CITOCOOBI BBIPAYKEHUS KOHIICHTPALIUK U ITepecyeT
KOHIICHTpalui (C UCIOJIb30BaHUEM HOPMATHUBHBIX JOKYMEHTOB).
3. 3amanne « XMMHYECKHH COCTaB TEXHUYSCKOU BOJIBI, THIT BOJBI U
CIocoObI €€ MPUMEHEHHS (C UCIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JJaboparopnas pabota (Ha BEIOOD):

— Ornpezenienne XJI0pUI0B METOIOM TUTPOBAHMS B TEXHHUUECKOM
BOJIE;

— OnpezenieHne )KeCTKOCTH TEXHUYECKON BOABI METOI0M
TUTPOBAHUS

9.2.3

XUMUYECKUN KOHTPOIIb
KayecTBa BO3/1yXa

Hccnenosath COACPIKAHUC
YTJICKUCIIOTO I'a3a B BO3AYXE

1. Tect o TemMe « XMMHUYECKUI COCTaB aTMOC(HEPHOTO BO3AyXa U
BO3/yXa paboueil 30HbI».

2. [IpakTUKO-OpUEHTUPOBAHHBIE 33JaHHSI HA XUMUUECKUN aHAIIN3
coCTaBa BO3/yXa.

3. JlabopaTtopHas pabota «OmnpeneneHnue coaepx aHus
YTIIEKUCIIOTO Ta3a B BO3AYXE

MTOMETIEHUS IKCTIPECC-METOIOM»




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
9.2.4 | Xumuueckuii aHanu3 mpod UccnenoBars npoObl MaTepuaioB 1. [IpakTHKO-OPUEHTUPOBAHHBIC 3a/IAHUS IO XUMUYECKOMY
MaTepHUaIOB CTPOUTEIBHO- CTPOUTEIIBHO-PECTABPALIMOHHON aHaJIM3y MPoO MaTepHaIOB CTPOUTEIHHO-PECTABPAIIHOHHOMN
pecTaBpallMOHHON J1€ATEIbHOCTH |1€ATEIbHOCTH U 1U3aiiHa JIeATEIbHOCTH U IU3aiiHa.
U au3aiiHa 2. JJaboparopHnas pabota (Ha BEIOOD):
— W3roroBienue kpacok (1moadop MUTMEHTOB U CBSI3bIBAIOIINX
BEIIIECTB);
— HMcenenoBanue CBOMCTB BSYKYIIMX BEIIECTB HA IPUMEPE THIICA
9.2.5 |MccnenoBanue 00bEKTOB HccnenoBaTh XUMUYECKUM COCTAB VY4eOHo-HccIe10BaTeNIbCKHM MPOEKT B 00JIACTH MCCIIeI0BAHUS

TeXHOC(EPHI

00BEKTOB TEXHOC(EPHI HAa TPUMEPE
TEXHUYECKOHN BOJIbI U MAaTEPUAIIOB
CTPOUTEIBLHO-PECTABPALIMOHHOMN
JIEATENIbHOCTU U JU3aiiHa

00BEKTOB TEXHOC(hEPHI.

Bo3MoxHBIE TEMBI TIPOSKTOB:

1. KoHTpoib KadecTBa TEXHUYECKOW BOJIBI PA3HBIX BUJIOB B
cootBeTcTBUU ¢ MeToaukamu 1o ['OCT.

2. Co3ziaHue 1eKOpaTUBHOM IITYKAaTypKH.

3. [TurMeHTHI B U3AENMUSAX U3 CTEKIIA.

4. UccnenoBanue pa3pymiaroniero A1eicTBrs BOAbI Ha
CTPOUTENIbHBIE MaTEePHAIIBI.

5. OneHka cocTosTHUS BO3/ayXa paboueli 30HbI CIIeUanncTa
(TexHomora, CTpOUTENS | T.II., C y4€TOM 00JacTH
poeCCHOHAIBHON JEATETHHOCTH) B COOTBETCTBUU C
HOPMAaTUBHBIMH JIOKyMEHTAMU




2. OueHOYHBIE CPEACTBA M0 AUCHHUILIMHE «XUMHS»

2.1. OuneHo4yHbIe CpeaCTBA TEKYHIEro KOHTPOJS MO0 JMCUHMILIMHE
«XuMusD»

Texkymmii KOHTPOJb pPe3yJbTaTOB OOY4YEHUS] MOXKHO OCYIIECTBIISTH
pa3IMYHBIMM METOJAAMM M C IMOMOINBIO Pa3IMYHBIX OLEHOUYHBIX cpenacTs. Ilo
JUCLMIUIMHE «XUMUS» B Ka4ECTBE CPENCTB TEKYIIErOo KOHTPOJS MPUMEHSIOTCA
BOIMPOCHI JUI OPraHU3aliy YCTHOTO U MUCbMEHHOI'O OIPOCa, CUCTEMBI 3a/laHUui B
TECTOBOM (hopMe, 3aauM U YIPaKHEHUs, IPAKTUKO-OPUEHTUPOBAHHBIE 3aJjaHUs
(TeopeTuyeckue, pacueTHbIC, CUTYallMOHHBIE), Ta0OpaTOPHBIE pabOTHI U JIpyrue
OLICHOYHBIE MeponpusThs. Huke npuseneM nmpumepsl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHNi B TecTOBOM opme

Cucrema 3amaHuii B TECTOBOM (opmMe — 3TO coaeprKaTelibHas CHCTEMA,
OXBAaTHIBAIOIIASl B3aMMOCBSI3aHHBIE 3JIEMEHTHl 3HaHUU. B OTiau4mMe OT TECTOB, B
CUCTEMAx 3a/JIaHUI BEPOSTHOCTH MPABUIIBHOTO OTBETA HA MOCIEAYIOIIEE 3a/1aHNE
MO>KET 3aBUCETh OT BEPOSATHOCTH IPABWIBHOIO OTBETA HA NPEABIAYIINE 3a1aHHUS.

JUist Toro 4roObl Ha OJHOM COJAEPXATEIbHOM MaTepuane MOXKHO ObLIO
COCTaBUTh HECKOJIBKO BAPUAHTOB TE€CTA, KOHCTPYUPYIOT 0a3y 3aaHuil B TECTOBOM
¢opme. Ecnu ecTh KOMIBIOTEPHBIE MNPOTPaMMbl T'€HEpaluud TECTOB, TO B
porpaMMy CO3/JaHHs TecTa BBOAMUTCA 0a3a, BKIIIOUAIOLas B ce0s mapajiesibHbIe
0 COACPKAHUIO W TPYAHOCTH BAPUAHTHI OJHOTO M TOTO K€ 3aJaHus. IJTO
O3HayaeT, YTO MpOBEpKa 3HAHMUA NPU3HAKOB, CBOMCTB, cocTaBa, (DyHKUIMI
OJIHOTUITHBIX OOBEKTOB MOKET ObITh OpraHM30BaHa Ha 0aze OJHOTO U TOTO K€
3a/laHHsl, MEHSIOIIETO B CBOEM TEKCTE TOJbKO Ha3BaHUE 3TUX OOBEKTOB. OJTH
3a/1aHusl Ha3bIBAIOT (DACETHBIMHU, T.€. UMEIOIIUMHU TTIEPEMEHHBIE JIEMEHTHI.

[IpuBeneM mpumep CHUCTEMBbI 33JaHUK B TECTOBOM (opMe, BKIIOHAIOIICH
(aceTHble 3aaaHus (PaceTsl B 3aJaHUH 3aKIIOYEHBI B (QUTYPHBIE CKOOKH).

Ha3zBanue tembl Tema 1.1 «CTpoeHre aTOMOB XUMUYECKHUX
AJIEMEHTOB U NMPUPOAA XUMUYECKOU CBSIZH»

Pesynbrar oOyuenus: | CocTaBisTh XuMudeckue (OpMyJIibl COCTUHEHU B
COOTBETCTBUM  CO  CTEIEHBIO  OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB, UCXOJII U3 BAJICHTHOCTHU
Y DJIIEKTPOOTPULIATEIIBHOCTH

OO01e KOMIeTeHIINH OK 01

Bri0epure o1MH NpaBWIbHbIN OTBET:
1. Atomel C u Si uMEIOT OJMHAKOBOE YHCIIO:



A) HEUTPOHOB B s/Ipe

b) sHepreTnueckux ypoBHen

B) snexTpoHOB Ha BHEITHEM SHEPTETUYECKOM YPOBHE

I') anexTpoHOB

2. B psany xumudeckux snemeHToB Li—-Be—B—C meramindeckue cBoicTBa:

A) ycuiauBarTCs

b) ocnaGesarot

B) He menstoTcs

I') u3mMeHs0TCS MepUOANIECCKI

3. K s-anemMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coenuHeHUs aTOMOB o1 HoMepoM 11 u 17 oGpasyercs BemecTBo
C XUMHYECKOU CBA3BIO:

A) nonHou

b) xoBaneHTHOM MOISIPHOM

B) koBaneHTHON HENOISAPHOI

I') MmeTanmnuaeckoit

5. {KOTUYECTBO ANEKTPOHOB B aTOME; KOJTUYECTBO IHEPTETUUECKUX YPOBHEH;
KOJMYECTBO AJICKTPOHOB Ha MOCJEAHEM DHEPTeTHUYECKOM YpPOBHE; KOJHMYECTBO
MIPOTOHOB B SIZIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoja

b) Homepy rpynisl

B) nopsinkoBomy HOMEpY

6. {xmopuay 6apus, aamasy, aMMHaKy, CEpHON KHCIIOTE } COOTBETCTBYET

A) MOHHAas XMMHUYECKasl CBS3b

b) koBasieHTHas MOsIpHAST XUMUYECKAsI CBSI3b

B) xoBasieHTHas HETOIAPHAS XUMHYECKas CBS3h

7. {cBsi3b, 00pa30BaHHAs 3a CUET 00pa30BaHUS OOIIUX AIEKTPOHHBIX Iap;
CBsI3b, 00pa30BaHHas 3a cueT 0000IECTBICHUSI BAJICHTHBIX AJICKTPOHOB; CBS3b,
00pa3oBaHHasl 3a CUET AIEKTPOCTATUUECKUX CHJI MPUTSKCHUS } HA3bIBACTCS

A) nonHou

b) meTannmueckoit

B) xoBanenTHoM

8. {B MmopsaKe BO3pacTaHUs METAJUIMIYSCKUX CBOMCTB; B MOPSAKE yOBIBAHHUS
paanyca aTOMOB; B TTOPSJIKE BO3pACTaHUS KUCIOTHBIX CBOMCTB JICTYYHX
BOJIOPOJIHBIX COSIMHEHUH } 3JIEMEHTHI PACITOJIOKEHBI B PSTY



A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

9. Kakoe u3 cyxJieHuii BepHO s aneMeHToB { VA rpynnsl , [VA rpynmsl,
[A rpynrbr}

A) obmas popmyna aeTydyero BogopoaHoro coequHenus RH4

b) He 00pa3yroT JeTyunx BOJAOPOAHBIX COETUHEHUIN

B) 1o 3aBepiieHns SHEPreTHYECKOI0 YPOBHS HE XBAaTAET TPEX AIEKTPOHOB

10. Cpenu BemiecTB, yka3zaHHbIX B pany {NH3, 02, HCI, SO2; CaO, HNO3, CI2,

CO2; H2S04, HI, CuCl2, CH4, NH3}KOJIM4Y€CTBO COCIMHEHUI C KOBAJICHTHOM
MTOJISIPHOM CBA3BIO PABHO

A) Tpem

b) nBym

B) uerbipem

11. Xumudeckas CBS3b B MOJIEKYJIaX {030HA U XJIOPHIA KaJbIIUsI; CEPHOU
KHUCJIOTHI U XJIOPUJAa aMMOHUSI; CEPHOM KHUCTOTHI U 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHas MOJsipHAs U UOHHAS

b) xoBaneHTHas moJiApHAasi U KOBAJICHTHASI HEMOJISIpHAS

B) xoBaneHTHast HEMOJISIpHAS U MOHHAS

Kak BUAHO M3 MPUBENEHHOTO MpUMeEpa, Kaxkaoe (haceTHoe 3aJaHUe MOXKET
OBITh TPEOoOpa30BaHO B HECKOJIBKO PA3JIMYHBIX BAPUAHTOB OJHOTO 3aJaHUs
TecToBOM cucteMbl. [lpu opraHuzanuum aBTOMATU3UPOBAHHOTO TEKYLIETO
KOHTPOJISl TOSIBISIETCS  BO3MOXXHOCTh TI'€HEpaluu OOJIBIIOr0  KOJWYECTBa
BapUAHTOB TECTA, PU ATOM 3aJIaHMsl, TOTyUYEHHbIE U3 (aceTa, OyAyT napaiebHbI
10 COJICP>KAHUIO U TPYAHOCTH.

2.1.2. IlpakTu4yeckue 3aaHUs M 321a49H

[IpakTyeckne 3aJaHusi W 3aJayd, 4YacTO HCHOJIb3yEMblE B KaueCTBE
TUIAKTUYECKUX CPEACTB B E€CTECTBEHHOHAYYHBIX IUCHUUIUIMHAX, TAKXKE MOTYT
ObITh (paceTHbIMH. B03MOXHO NMpUMEHEHHE 3a7ad C BapHAHTAMH OTBETa IS
yn00CcTBa OpraHu3aluy aBTOMaTU3UPOBAHHOTO KOHTPOJIS.

[IpakTyeckue 3a7anus U 3a7ja4i IPEACTaBICHBI B pa3jienax:

1. OcHOBBI CTPOEHHA BelIeCTBA — 33/1a4l HAa COCTABJICHUE XUMHYECKUX
(dbopMy1 IBYXaTOMHBIX COCTMHEHUN (OKCUOB, CYIb(UIOB, TUIPUIOB U T.I1.).

2. XuMHYecKHe peakiuumn

2.1. 3ajaum Ha cOCTaBJIEHUE YPABHEHUN PEaKIMii: COCITMHEHUS, 3aMEIICHUS,
pa3NoKEeHMs, OOMEHAa M PEaKIMil C y4aCTHEM KOMIUIEKCHBIX COSAMHEHUH (Ha
npuMepe TUAPOKCOKOMIUIEKCOB  allOMHUHUS M IIMHKA); OKUCIUTEJIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUH C KCII0JIb30BAHUEM METO 1A DJIEKTPOHHOIO OajaHca;



C y4acTHEM KOMILIEKCHBIX COEIMHEHUH (Ha MpUMepe r’UAPOKCOKOMITIIEKCOB IIMHKA
U aJTIOMUHUA).

2.2. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIINU
COCIMHEHHSI; MacCOBOW WM OOBEMHOM JOJM BBIXOJA MPOAYKTAa pPEaKUUU
COCIMHEHUSI OT TEOPETHUYECKHM BO3MOXHOT0; OOBEMHBIX OTHOILIEHUN TIa30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BEHIECTB U IMPOAYKTOB PEaAKIUU;
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOIyKTa PEaKIUH, €CITU OJHO U3 BELIECTB
JaHO B BHUJE pacTBOpa C OMPEIEICHHOM MacCOBOM Jo0Jied pPacTBOPEHHOIO
BEILECTBA.

2.3. 3agaHus Ha COCTABIIEHHE MOJIEKYJIIPHBIX M HOHHBIX PEAKLIUNA C yYaCTHEM
OKCHUJIOB, KHCJIOT, OCHOBaHMH W COJIEH, MOHHBIX pPEAKUUN TUAPOJIU3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEBI.

3. CTpoeHne U CBOMCTBA HEOPraHMYECKHUX BelIeCTB

3.1 3agaun Ha pacueT MaccoBOM J0JM (Macchl) XMMHUYECKOIO 3JIEMEHTa
(coemuHeHus) B MOJIEKyJie (CMecH).

3.2. IlpakTuueckue 3agaHus MO0 KilacCU(UKAIMK, HOMEHKIAType U
XUMUYECKUM (DOpMyJIaM HEOPTraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB.

3.3. IlpakTnueckue 3aaHus HAa ONPENEIICHUE XUMHYECKOM AKTUBHOCTU
BELIECTB B 3aBUCUMOCTH BHJAa XUMHUYECKOH CBSI3M M THUNA KPUCTAJUIMYECKOU
PELIETKN.

3.4. 3agaHus Ha COCTABJICHUE YPABHEHUN XMMHUUYECKUX PEAKIIUN C y4acTHEM
IPOCTBIX U CJIOKHBIX HEOPIaHMYECKUX BEIIECTB: OKCUAOB METAIJIOB, HEMETAJIIOB
1 aM(pOTEPHBIX IJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBaHUI U aM(pOTEPHBIX
TUAPOKCUZIOB, HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIMX HX CBOWCTBA U
CIOCOOBI MOTYYEHUS.

4. CTpoeHue ¥ CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3amaHusi Ha COCTaBJICHUE HA3BaHUM OPraHUYECKUX COEAUHEHUN IO
TPUBHUAJIBHOW WJIM MEXKIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3ajgaHusi Ha COCTAaBJEHUE IOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(opMyJ1 OPraHMYECKUX BEIIECTB OTACIbHBIX KJIACCOB.

4.3. 3amaum Ha onpeneleHue NpocTeded QopMysbl OpraHUYECKOM
MOJIEKYJIbI, UCXOS U3 2JIEMEHTHOTO cocTaBa (B %).

4.5. 3aaHus HAa COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKLIUN C yYaCTUEM
OpraHUYECKUX BEIIECTB HA OCHOBAHWH UX COCTAaBa U CTPOCHHS.

4.6. 3amaHWsi HAa COCTAaBJIECHHUE YpPAaBHEHUW XUMHUYECKUX PEakIHii,
WUTFOCTPUPYIOIUX XUMHUYECKHUE CBOMCTBA C yY4E€TOM MEXAHHU3MOB NPOTEKAHUS
JAHHBIX PEAKIUN U TeHETUUECKOU CBA3U OPraHMYECKUX BEUIECTB Pa3HbIX KIACCOB.

4.7. PacueTHble 3a/1ayy 10 YPaBHEHUSIM PEAKIMI C y4acTUEM OpPraHUYeCKUX
BELIECTB.



5. KuHeTn4eckue ¥ TepMOANHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHMS
XHMHMYECKHUX peaKiuii

5.1 IIpaktnueckre 3agaHusl Ha OLICHKY M3MEHEHHsI CKOPOCTH XWMHYECKON
PEAKLMM M HAIpPABJIEHUS CMEIICHUS PABHOBECHUSI C MCIOJb30BAHMEM NPUHLIMIA
Jle-Illarenbe.

5.2 3amaum Ha pacyeTbl TEIIOBBIX A(P(HEKTOB XUMHUYECKUX PEAKUUNA U
ornpeeeHue TUIa peakiuu (1o TerIoBoMy d3PPEeKTy: 3K30- U FHIOTEPMHUUECKUE).

6. IlucnepcHblie cucTEMBbI

6.1. 3amaun Ha MPUTOTOBJIIEHUE PACTBOPOB.

7. Ka4vecTBeHHble peakuMd OOHAPY:KEHUA  OPraHMYeCKHUX H
HEOPraHUuYeCKMX BelleCTB

7.1. IlpakThueckue 3aJaHus HaA COCTABJICHUE YPAaBHEHUN peakUui
oOHapy:keHust KaTHoHOB [-VI rpynn v aHHOHOB, B T.4. B MOJICKYJIIPHON U HOHHOM
dbopmax.

7.2. llpakThueckue 3aJaHUsl Ha COCTABJICHUE KAauyE€CTBEHHBIX PEaKIUl
0OHapy»KEHUsI OPTaHUYECKUX COCTUHECHUM.

9.1. UccienoBanue 1 XMMHUYECKUHN aHAIN3 00bEKTOB OMochepbl

1. TunoBeie pacyeTsl IO TEMATUKE DKCIIEPUMEHTA.

2. 3agauu Ha BBIYUCIICHUE CPEAHETO 3HAUCHUS SKCIIEPUMEHTAIBHBIX JTaHHBIX,
IIOIPEITHOCTH.

3. 3amanve «XHWMHWYECKHMH COCTaB BOJIbLI, THI BOJLI M CIIOCOOBI €€
IpUMEHEHUS (C UCTIOIH30BAHNEM HOPMATUBHBIX JOKYMEHTOB).

4. 3apanne «B3auMoCBs3b cOCTaBa IMMOYBEI, THIT ITIOUBBI M €€ Ha3HAUCHUS.

9.2. UccienoBanue 1 XMMUYECKUI aHAJIN3 00bEKTOB TeXHOC(pepbl

1. TunoBeie pacyeTsl IO TEMATUKE DKCIIEPUMEHTA.

2. 3a/aun Ha BBIYUCIICHUE CPEHETO 3HAUCHHUS SKCIIEPUMEHTAIIBHBIX JaHHBIX,
MIOIPEITHOCTH.

3. 3agauM Ha OMNpENEICHHE METAJJIOB, HEOPraHWYECKUX aHHUOHOB U
OPTraHUYECKHUX BEIIECTB B TEXHUUECKOW BOJIE PA3HOTO Ha3HAYCHMUS.

4. 3amanne « XMMHYSCKUM COCTAaB TEXHUYECKOM BOABI, THI BOALI U CITOCOOBI
ee MPUMEHEHUS» (C UCTO0JIb30BAaHUEM HOPMATUBHBIX JJOKYMEHTOB).

IIpumeps! 3a1a4 10 Pa3HbIM TEMaM M CIUTIHHbI

I. C BapnanTamu 0TBETOB

1. B peakiuto, TepMOXuMUYECKOe ypaBHeHHe KoTopoit S + Oy = SO, + 297
kJx, Bcrynuia cepa Maccoit 1 r. KonruecTBo TEIIOThI, BBIAEIUBIIEECS IPU 3TOM,
pPaBHO:

A) 9,28 xJIx

b) 74,25 xJIx

B) 29,7 xJIx



2. YKaXuTe COJb, BOAHBIN pacTBOP KOTOPOH MMEET IIETOYHYIO CPEIy

A) cynbdat kanus

b) xnopun anmtomuHus

B) kapOonat kanus

3. Omnpenenure Ha3BaHWE BEIIECTBA, TJIABHAS 1LIETIb KOTOPOTO COCTOUT W3
YEeTHIPEX aTOMOB YTIIEpPOJia, COACPKUT KapOOKCHIFHYIO TPYTITY U OJHY JBOWHYIO
CBSI3b, & TAKXKE PAIUKAIBI METHII U 3THIL.

A) 3-meTun-3-3Tui0yTeH-3-0Basi KUCIIOTa

b) 3-metun-2-3tunlyren-3-oBas KMUCIOTa

B) 2-meTmin-3-3tun0yTen-3-oBasi KUCI0Ta

daceTHbIe 321241

4. CocraBbTe XUMHUYECKHE (HDOPMYJIIBI JBYXaTOMHBIX COCIMHEHUMN: {CHUITUITU
Kanplus, ruapun Oapus, cyiabdun xenesa (III), okcum azora (II), okcun
anmomunud, xyopun xxenesa (II), autpun 6apus, oxkcua prytu (1), okcua cypbmbl
(V); okcun menu (I), xnopua prytu (II), HUTpUA KanKsl, CUITUIIA MarHUS, THIPU]T
amtomunud, cynbpua ceuHua (II), Opomun nmuka, okeun yraepona (II), okcun
xyopa (V); autpun Hatpus, noaua meau (I), okeua xpoma (II), oxcun azota (V),
ruapua Hatpus, xjaopu xpoma (I1I), okcua kanust, okcua Mbibsika (111), cynsdua
IIMHKA } .

5. Ilpu B3aumopeiictBuu {40; 20; 35} r cmecu {cepebpa U IMHKA; IUHKA U
MEJI; MEJIM M JKeJie3a} ¢ COJITHOM KHUCIOTOM BhIACIHIIOCH {6,72; 2,24; 5,6} nra3a
(1.y.). Onpenenure MaccoByro 010 (B %) {IIMHKA; MEIH; *Keje3a} B CMECH.

6.YpaBHANUTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO

{Mn02 + H,SO, = MnSO4 + O, + H,0:;

Zn + K,Cr,07 + H,SO4 = ZnS0O,4 + Cr2(804)3 + K,SO, + H,0;

KCIO; + S = KCI + SO;} meTromoM 3JIEeKTpOHHOTO OajlaHca; ONpPEICIuTe
OKHUCJIUTENb U BOCCTAHOBUTEIT.

7. Omnpenenute MOJEKYJSIpHYIO (GOpMYJIy YIJIEBOAOPOJA, COACPIKAIIETO
{80%; 85,7%; 75%} yrnepona. OTHOCHUTENbHAS IIJIOTHOCTH MAPOB BEIIIECTBA I10
{Boztopoy; BO3ayxy; kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4H3

B) C2H6

B) CH4

BonpocurenbHbie GpOpMYyJTUPOBKHU:

8. Kakas mMacca ykcycHO#M KUCIOTHI OTpeOyeTes Il CUHTE3a ATHIaIeTara
maccort 140,8 1. Brixom sdupa npumute paBHbiM 80% OT TEOpeTUUYECKU
BO3MOJKHOTO.



9. KakuM peakTMBOM MOXHO OTJIMYUTh TIIUMLUEPUH OT IIHOKO3bI? COCTaBbTE
YpaBHEHHUE KaU€CTBEHHOM pEeaKMu 151 OOHAPYKEHHUSI MHOTOATOMHBIX CTUPTOB Ha
MpUMeEpPE IIULEPHHA.

10. C nomo111bt0 KaKOTO peakKTUBa MOXHO paclo3HaTh rajorenua-uonsl (Cl-,
Br-, 1-)? CocraBpTe ypaBHEHHs KAa4ECTBEHHBIX DPEAKIMM B MOJEKYJISAPHOU U
HOHHOU (hopMax. YKaKUTE MPU3HAKU PEAKIIUH.

3amauu, Kak W Jpyrue JAWJAKTUYECKUE 3aJaHus, MOTYT BBIIIOJIHATH
oOy4arollyl0o M KOHTPOJUPYIOUIyl0 (QYyHKOUM. PemieHne 3amay  MOXeT
OCYLIECTBJIATHCS HA PA3JIMYHBIX TUIIAX U 3TAMAX 3aHITHIM.

2.1.3. IIpakTHKO-OpHEHTHPOBAHHBIE 32/ IaHUS

[IpakTUKO-OpHEHTHPOBAaHHbIE 3alaHusl (KaKk TEOpETUYECKHE, TaK H
pacueTHbIE), HAallpaBJICHbI HA PAa3BUTHE PE3YIbTATOB 00YUEHUSI OCHOBHOI'O MOYJIS
(pazmensl:  «OcHOBBI ~ cTpoeHHs  BeuwiecTBa», «CTpoeHHME U CBOMCTBa
HEOpraHW4Yeckux /  opraHmueckux  BemecTB»,  «Kunernueckue u
TEPMOJIMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX pPEAKLIUN»,
«JlucriepcHple CHUCTEMB») M BBIABICHHE XHUMHUYECKOM CYIIHOCTH OOBEKTOB
MPUPOJBI, MPOU3BOJCTBA U ObITa, C KOTOPHIMH YEJIIOBEK B3aUMOJCHCTBYET B
Mpoliecce MPAaKTHYECKOU AeATEIbHOCTH (IPUKIATHON MOYJIb).

[IpakTHKO-OPUEHTUPOBAHHBIE  3aJaHUsd  MOXKHO  ONPENENIHTh  KakK
[earornyecky nepepaboTaHHbll (parMeHT MpOo(ecCUOHANBHON AEsITeNIbHOCTU
cnenuanucta. OHU pa3pabaTbiBalOTCAd AJIE NPOBEPKM 3HAHUNM U yMEHUH
oOyJaromuxcsi 1edCTBOBaTh B NMPAKTUYECKUX, HETUIUYHBIX, SKCTPEMAJIbHBIX U
apyrux cutyaumsx. Ilpy u3yyeHMM JOUCHUIIMHBI «XUMHUS» TMPAKTHKO-
OpUEHTHUPOBAHHBIE 3aJaHMs] NPUMEHSIIOTCA Uil  aKTUBHM3alUMU  y4eOHO-
MO3HABATEJIbHOM JIEATEIbHOCTH OOyYaroUuIuXxcsi MyTeM «IOTPYKEHUsS» HUX B
MpoOJeMbl XUMHUYECKUX HCCIEAOBAHMM, BO3HHMKABIIMX B HUCTOPUU Pa3BUTHUSA
HAyKH, WIA UMEIOIINX TPAKTUYECKOE 3HAUYEHHUE ISl YETIOBEKA.

IIpuBeneM mpumepsl NPaKTUKO-OPHUEHTHPOBAHHBIX 3aJaHUI MO pazjenam
«CTpoeHHE W CBOICTBAa HEOpPraHUYECKUX BelecTB», «CTpOEHHWE W CBOMCTBA
OpPTraHUYECKUX BELIECTB.

1. Kap0okcurepanus

HasBanue Templ Tema 3.3. «IIpon3BOACTBO HEOPraHUUECKUX
BEIECTB. 3HAUCHHUE U TPUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE

Pesynbrar oOyuenusi | OG0OCHOBBIBATh  3HAUYEHWE U MPUMEHEHUE
HEOPTaHWYECKUX  BEIIECTB B  OBITOBOM W




IIPOM3BOJACTBEHHOW JIESATEIIBHOCTH YEJIO0BEKa HX
(hU3UKO-XMMHUUECKUMH CBONCTBAMU

OO0mpe KOMIIETCHIINH OK 01, OK 02

A 3HAKOMO JI1 BaM MOHATHE «KapOoKcuTepanus»? B TepaneBTUYECKUX MEIIx
HCIIONIB3YIOT Ta3000pa3Hoe BemiecTBO. [1o 3Toil mpuunHe MOJ00HYI0 METOAHUKY
HA3bIBAIOT «Ta30BBIMU YKOJaMU». JTa METOAMKA HCIOIb3YEeTCs Uil JICUCHUs
CEPJIEYHO-COCYAUCTBIX ~ 3a00JIeBaHUM, TOBBIIIEHUS  AJACTUYHOCTU  KOXKHU.
[loBbIlIeHHE conepKaHUSI ITOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOM
¢bynkuuu kpoBu. Camoe yAMBUTEIBHOE, YTO OHO MCTOJIB3YETCs B TBEPIOM BUJIE B
MTUTIEBOM MPOMBINIJICHHOCTH JJII XpaHCHUS U TIEPEBO3KU MPOIYKTOB: PHIOBI, Msica,
MOPOKEHOTO.

3aganue

Bri0epure o1uH NpaBWIbHbIN OTBET:

1. O kakoMm BelllecTBE UAET pedb?

A) yriexucblii ra3

b) kucnopon

B) ammuak

2. KaknuMu XMMUYECKMMH CBOWCTBAMH 00J1a/1aeT 3TO BEIIECTBO?

A) KUCJIIOTHBIMU

b) ocHOBHBIMUI

B) amdorepubimu

3. C yeM MOXKET BCTyNaTh BO B3aUMOJIecTBHUE?

A) ¢ BOJIOM, OCHOBHBIMHU OKCHJIaMHU, III€JI0YaMH, HEKOTOPBIMU COJISIMU

b) ¢ Bogoii, KHCIIOTHBIMH OKCHJIAMH, IIIEI0YaMHU, HEKOTOPHIMH COJISIMHU

B) ¢ Bo0ii, KHCIIOTHBIMH OKCHIaMH, KUCJIOTAMHU, HEKOTOPBIMH COJISIMU

4. C nOMOUIBIO0 KAaKOTO BELIECTBA €0 MOKHO OOHAPYKUTH?

A) benondranenna

b) 6pomMHoi#i BoabI

B) u3BecTKOBOM BOIBI

5. [IpuBenute GakThl, KOTOPHIE TOKA3BIBAIOT OTPUIIATEITLHOE BIMSHUE 3TOTO
ra3a Ha )KeJIyJOYHO-KUIIICYHBIA TPAKT YCIIOBEKA.

2. IToBapeHHas1 COJIb

HasBanue Templ Tema 3.3. «IIpon3BoACTBO HEOPraHUYECKUX
BEIECTB. 3HAUCHHUE U TPUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE




Pesynbrar oOyuenusi | OOOCHOBBIBATh  3HAYEHHE U [PUMEHEHHUE
HEOPTraHUYECKUX  BEIIECTB B  OBITOBOM W
MIPOU3BOJICTBEHHON JEATENHOCTA YEJIOBEKa MX
(hU3UKO-XMMHUUYECKUMH CBOMCTBAMU

OO0mpe KOMIIETCHIINH OK 01, OK 02

N3BectHO, yTO B Mupe noObiBaeTcss npumepHo 100 MUIIIMOHOB TOHH
noBapeHHOW cosu B roia. Ha mnMiieBble HyXIbl pacXoqyeTcs OKOJIO OJHOU
4eTBEPTOM yacTH 3Toro koaudectsa. Kyzaa xe uner ocranbHas coyb?

[ToBapeHHast coyib COBEPIIEHHO HEOOXOAMMA MPU MPOU3BOJACTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHA MCHOJIB3YEeTCS B METAUIyprHYECKOW OTpaciu
MPOMBIIUIEHHOCTH, NpU 00pabOTKE MEXOB M PA3JIMYHBIX KOX, B IIpolecce
MPUTOTOBJIEHUS MbLIA, MAET JUIsl TOJY4YEHHS KaJIbLIMHUPOBAHHOM COJIbI,
npuMeHsiercs B MeauurHe. OCHOBHOM MOTPEOUTEND COJIM — XUMUYECKasi OTPaciib
IPOMBILUIEHHOCTH. B 3T0#l 00J1aCTH MCHOB3YyEeTCsl HE TOJNBKO cama CoJib, HO U
AJIIEMEHTBI, COCTABJISIONIME €€. B mpolecce 31eKTpon3a €€ pacTBOpa MOIYyYaroT
XJIOp, BOJOPOA U eAkui HaTp. M3 pacTBOpa €4KOro HaTpa IOJIy4arOT TBEPAYIO
11e5104b — KaycTuk. CoeauHsist BOOOPOJ € XJIOPOM, IOJYy4YarOT COJIIHYIO KACIIOTY.

3anaHue: cocTaBbTe YPABHEHHS, ONTUCAHHBIX B TEKCTE PeaKIIuil.

3. AueruiieH

HasBanue Templ Tema 3.3. «IIpon3BOACTBO HEOPTaHUUECKUX
BEIECTB. 3HAUE€HUE U IPUMEHEHHE B ObITY U Ha
IIPOU3BOJICTBE

Pesynbrar oOyuenusi | OG0OCHOBBIBATh  3HAUYEHHE U MPUMEHEHHUE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOM W
MPOM3BOJCTBEHHON JESATEIIBHOCTH YEJIOBEKAa HX
(bU3UKO-XUMHUUECKUMH CBONCTBAMU

OO01e KOMIeTEHIINN OK 01, OK 02

OmHuM M3 cambIX paclpOCTPAHEHHBIX CHOCOOOB CBAapKU IUIABJICHUEM
ABJIIETCS ra30Bas CBapKa, KOTOpas IMPOU3BOAUTCA € 0Opa30BaHUEM TIa30BOrO
IJIAMEHU B KaHajax cBapo4yHo ropenku. OO6pa3oBaHue ra30cBapoOyHOro MiIaMeH!
HEBO3MOXKHO 0€3 rasa aneruieHa. TeXHUYeCKUH alleTHIEH NoJy4daloT U3 KapOuaa
KaJIBLIMSL.

3aganue

1. OObsacHUTE, Kakoil (M3MUECKUN TOKa3aTellb MO3BOJIIET HCIOIb30BaATh
aleTUJIeH ISl CBAPOUHBIX padoT;

2. CocTaBbTE ypaBHEHUE PEAKIIUY TIOJYUEHHUS AllETUIICHA;



3. CocTaBbTe ypaBHEHUE PEAKLIUU FOPEHUs alleTUIICHA;

4. Berarcnure 00bEM alleTUIIeHa TOTyYSHHOTO W3 KapOua KaJlbIlus MacCOu
128 r, conpepxamero 5% npumMecei, eci BbIXOJ arleTriieHa coctaBisieT 80% ot
TEOPETHYECKH BO3MOXKHOTO.

4. MoJio4Has KHCJI0TA

HazBanue Tembl Tema 4.3. «Opranuueckue BeIIecTBa B
KU3HEACATEILHOCTH ueaoBeka. [Ipon3BoacTBo u
MIPUMEHEHHUE OPraHUYeCKUX BEIIECTB B
MPOMBIILICHHOCTI

Pesynbrar oOydyeruss | OGOCHOBBIBATh  3HAUYGHWE W NPUMEHEHUE
OPraHWYECKHX  BEIMIECTB B  OBITOBOH W
MIPOU3BOJICTBEHHOW JEATECILHOCTH YEJIOBEKa WX
(bU3UKO-XUMUYECKUMH CBOMCTBAMU

OO0111e KOMIEeTEHIINN OK 01, OK 02

[IpomMexyTOUHBIM MPOTYKTOM OOMEHA Y TETUTIOKPOBHBIX )KUBOTHBIX SBJISICTCS
MOJIOYHAs KUCJIOTA. 3anax 3TOM KHCIOThI KPOBOCOCYIIIUE HACEKOMBIE YJIaBJINBAIOT
Ha 3HAYUTEIHLHOM PACCTOSTHUU.

3ananue

1. Tlouemy HacexkoMbIe (KOMaphl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. YcranoBute (hopMyITy MOJIOYHOM KMCIIOTHI, KOTOPasi TOMOTaeT HACEKOMbBIM
HaXOJUTh TEIUIOKPOBHBIX KUBOTHBIX, €CITM MAaCCOBbIE JOJM JJIEMEHTOB B HEM
cocTaBlsroT: yriepoaa —40,00%, Bomopona — 6,67%, kuciaopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYypHYIO (OpPMYIy MOJIOYHOM KHCIOTBHL. HazoBute
kucioty no HomeHkiarype MIOITAK.

4. Ha oCHOBaHMM CTPOCHUS MOJIOYHOM KHCJIOTHI CIEIalTe BBIBOJ O €€
XMMHUYECKUX CBOMCTBAX.

5. Haiigute B HHTEpHETE WM JPYTUX HCTOYHMKAX HHPOPMALHIO O
MIPUMEHEHUU MOJIOYHON KHUCJIOTHI.

2.1.4. 3apanus J1adopaTOpHBIX padboT

JlabopaTopHbie pabOTHI SBISIOTCS BaXKHOW YaCThIO y4eOHOTO IMpoIecca Mo
OUCLMIUIMHE W CHOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOydarolmUXcs yMEHUN
MCCJIEIOBaTh XUMHUYECKUE TMPOIECChl W sABJICHHS (TUTAHUPOBATH M TMPOBOJUTH
XUMUYECKUE DKCIIEPUMEHTBI, MCCJIEAOBaTh BEIIECTBA W MPOBEPATH TUIOTE3HI,
oOpabaTblBaTh M MHTEPIPETUPOBATh  PE3YJbTaThl  KCHEPUMEHTOB).
JlaGopatopHbie pabOThI 10 XMMUU TIPEAYCMOTPEHBI B KAKJIOM pa3jiesie OCHOBHOTO
Y TIPUKJIAHOTO MOy el (Tabi. 2).

Tabnuma 2. JlabopaTtopHbie pabOThI 110 XUMHUH



Pa3znea

JlaGoparopHnasi pabora

Pa3nen 2. Xumnueckue
peakuuu

JlaGoparopHnas padora 1. «Peakuun
TUAPOTIU3a)

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUUYECKUX
BEILECTB

JlaGopaTopHnas padora 2. «CBoiicTBa
METaJUIOB U HEMETAJIOB)»

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKUX
BELIECTB

JlaGopaTopHnasi padora 3. «Ilonyuenue
ATUJICHA U U3YYEHUE €r0 CBOMCTB)»

Pa3nen 5. Kunernueckue n
TEPMOJIUHAMUYECKUE

3dKOHOMCPHOCTH IIPOTCKAHUA

XAMHUYECKUX pPEaKIun

JlaGopaTopHnasi padora 4 (Ha BbIOOp)
«OnpezneneHne 3aBUCUMOCTH CKOPOCTH
pEaKIMu OT KOHUEHTPALUH PEArupyOINUX
BelecTB» Wi «OnpeiesieHne 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT TeMIEepaTyphbi»
JlabopaTopHas padora 5. «3yuenue
BIIMSIHUSL PA3JIMUHBIX (PAKTOPOB HA CMEIIICHUE
XUMHYECKOTO PAaBHOBECH S

Paznen 6. JlucriepcHbie
CHUCTEMBI

JlaGopaTopHasi padora 6 (Ha BbIOOP)
«IIpuroroBieHue pacTBOPOB) WU
«HMccnenoBaHue TUCTIEPCHBIX CUCTEMY

Pazgen 7. KauecTBeHHBIE
peakiuu 0OHapyKEHUs
OpTraHUYECKUX U
HEOPTaHUYECKUX BEIIECTB

JlaGopaTopHasi padora 7 (Ha BbIOOP)
«AHaTUTHYECKHE peaKiuu KaTuoHOB -V
TPy UK «AHATUTAYECKUE PEaKIINU
AHUOHOB

JlabGoparopHasi pabora 8 (Ha BbIOOp)
«KauecTBeHHbIE peaKklMK Ha OT/ICJIbHbBIC
KJIACChl OPTraHUYECKUX BEILIECTBY WIH
«KauecTBeHHbIN aHAIN3 OPraHUYECKUX
COCIMHEHUI 10 (YHKIIUOHATHHBIM TPYIIIIAM))

Pa3nen 9.1. UccnenoBanue u
XUMHAYECKUHU aHAIN3 00BEKTOB

onochepsr

JlaGopaTopHas padora 9. «OCHOBBI
Ja00paTOPHOM MPAKTUKKIY

JlaGoparopHuasi padora 10 (Ha BbIOOp)
«O4nCcTKa BOJIBI OT 3arpsiI3HEHUI
«Omnpenenenue pH BoAbI U €€ KUCTOTHOCTH




«OrnpeneneHune )KeCTKOCTH BObI U CIIOCOOBI
€€ YCTPAHEHUSD»

JlabopatopHasi pabora 11 (Ha BbIOOp)
«OOHapyXeHHe HUTPATOB B MPOAYKTAX
IIUTaHUSD)

«HMccnenoBanue NpoyKTOB IUTAaHUA Ha
HaJIMYUE YIJIeBOAOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJIM4YMUE YIJIEBOAOB (Kpaxmal,
IIII0K03a, caxapo3a)»

JlabopaTtopHnas paGora 12 (Ha BbIOOp)
«OO0HapyXeHHe HeOpraHMUECKUX pruMecei B
po0ax MoYBbD)

«Omnpenenenne pH BOgHON BBITSKKH MOYBBI,
€€ KMCJIIOTHOCTHU U LIEITOYHOCTH»

Paznen 9.2. WHccnenoBanue wu |JlabGoparopHas padora 9. «OCHOBBI
XUMUYECKUN aHaIU3 OOBEKTOB | JaOOPATOPHOM MPAKTHKM»

TexHochepbl JlabGoparTopHas padora 10 (Ha BbIOOp)
«OmnpenaeneHue XJIOPUAOB METOAOM
TUTPOBAHUS B TEXHUYECKOU BOJI»
«OnpeaeneHne KECTKOCTH TEXHUUECKON
BOJIbl METOJIOM TUTPOBAHUSI»
JlaGopaTopHnas padora 11. «Onpenenenue
COJIEpKaHMs YTIIEKUCIIOro Ta3a B BO3AYyXe
MTOMEIIEHUSI IKCIIPECC-METOI0M»
JlaGoparopHasi pabora 12 (Ha BbIOOP)
«M3roroBneHue Kpacok (mogdop MUrMeHTOB
1 CBSI3BIBAIOIINX BEIIECTB))
«HccnemoBanre CBOMCTB BSIKYIIUX BEIIECTB
Ha [PUMEpE TUTICa»

Oo6opynoBanne 1abopaTopuu U pado4uX MecCT JA0OPATOPUU: MEH3YPKH,
NUNETKU-KaNeNbHUIBI, TEPMOMETPbI, MHKPOCKOI, JYIbl, MPEIMETHbIE U
NOKPOBHBIE CTEKJIA, IJIAHIIETHI JUIsl KalelbHbIX peakiuil, (QuibTpoBalbHas
Oymara, IpOMBIBAJIKHU, CTEKIISIHHbIE MPOOUPKU, PE3UHOBBIE NMPOOKH, (POHAPUKH,
HA0Op pPEaKTUBOB, CTEKJIIHHBIC MAaJOYKH, IITATUBBI JUIsI MPOOMPOK; MEpHbBIE
LUJIUHAPBI, BOPOHKH CTEKJISIHHBIE, BODOHKH AEJIUTENbHbIE IHHApuYeckue (50—
100 wmi), crynku c mectukoMm, (aphopoBble UaINIKH, MUHIETHI, (QUIBTPHI
OyMaxKHble, BaTa, Mapjs, YacOBBIE CTEKJA, JJIEKTPOIUIUTKH, J1a0OpaTOpHBIE



IITATUBBI, CIIUPTOBBIE TOPENKH, CIMYKH, MPUOOp IJIs MOJy4YeHHs Ta30B (WU
MpoOMpKa ¢ Ta300TBOJHON TPYyOKOil), mepiKaTenu i MPOOUPOK, CKISTHKHU IS
XpaHEHHMs PEAKTUBOB, pa3IaTOYHbIC JIOTKH; XUMHUUeckue crakansl (50, 100 u 200
MJT); IITATENN; TUHIETHI; TUTEIbHBIC IUMIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIC
npooupku (Ha 10—-20 mu1) 1 MepHBIe K005 (25, 50, 100 u 200 M), BoasiHas 6aHs
(WM TepMOCTAT), CTEKJISIHHBIC MMAJIOUYKH; KOHWUYECKHUE KOJIOBI it TuTpoBaHus (50
u 100 mi); MHAMKATOpHBIE MOJIOCKH aJisi ompexaeneHus pH u cranmapTHas
WHAMKATOPHAs 1IKaJa; YHUBEPCAIbHbIN UHIUKATOP; nuneTky Ha 1, 10, 50 mut (vim
no3atopsl Ha 1, 5 u 10 mut), OropeTKu Uit THTPOBAHUS, MEAUIIMHCKHE IITPULIBI HA
100-150 mun, mabopaTopHble W/WIH aHATUTUYECKUE BEChl, pH-MeTpbl, CyIIUIbHBIN
mkad, u ap. mabopaTopHOoe 00OPYAOBAHHE.

[IpuBenem mnpumepbl J1aOOpaTOPHBIX pabOT Mo pasneny 2 «XHUMHUYECKUE
peakuuu» u pasaeny 4 «CTpoeHue U CBOMCTBAa OpraHUUECKUX BEIIECTBY.

Paznen 2. Xumunueckue peakuum. Jlaboparopuas padora 1. «Peaknumn
THAPOJIN3a»

Ha3Banue TeMbl Tema 2.2. «DNEKTpOIUTHYECKAS JUCCOLMALIUAS U
WOHHBEIA OOMEH»

Pesynbrat oOyuenuss | CocTaBisiTh YpPaBHEHHsS XUMHUYECKHX peakUuu
MOHHOTO OOMEHa C YYacTHEM HEOpPraHM4eCKUX
BEILIECTB

OO01e KOMIeTEHIINN OK 01, OK 02

1. Bonpocsl AJ191 10nycKa K J1a0OpaToOpHOil padore

a) copMyIHpYyHTE 1EJb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOM MPOIECC HA3bIBAIOT THAPOIN30M, KaKOW OH OBIBACT;

B) 00BSICHUTE, KaKUE CYIIECTBYIOT CIIOCOOBI JOKa3aTEIhCTBA CYIIIECTBOBAHUS
TUPOJIM3a HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTAaBJISIETCSl ypaBHEHUE TUIPOIIN3A;

n) oObsicHuTe, uyto Takoe pH? Kak 3aBuCHT JaHHBIA TMOKa3aTeslb OT
KUCJIOTHOCTH WJIK OCHOBHOCTH CPEJIbI pacCTBOPA;

€) OOBSICHUTE XOJI BHITIOJIHEHUS YKCIIEPUMEHTA TI0 PEIICHUIO KaYECTBEHHBIX
3ajad;

) TIEPEYUCITUTE OCHOBHBIE ACTMEKThI COOIIOJICHUS TEXHUKU O€30MaCHOCTH
npu paboTe ¢ arpecCUBHBIMU peareHTamMu (TUIPOKCHUL HATpus).

2. IIpoBenenne onbITOB

OobOopynoBanue u nmocyaa PeakTuBbl




1. CrekysiHHBIE TPOOUPKU 1. PactBop NaOH
2. lTatuB ass npoOUpok 2. PactBop Na;SO4
3. PactBop AICl3
4.  PactBop Na,COs;
5.  PactBop Cu(OH),
6. KucioTHO-OCHOBHBIN HHIUKATOP

AJropurm nposeaenus onbita Ne 1

BOHpOCBI " 3aJJaHusA

3apanme Ne 1. B Tpex npobupkax moj
HOMEPAMU HAXOJSTCS pacTBOPBI TPEX
COJIEH: XJIOpHUIA aIFOMHUHMS, CyIb(aTa
HaTpus, kapOoHaTta HaTpus. He
NOJIb3YSICh IPYTHUMH PEAKTHBAMU,
OIPEJEIIUTE COCTAB KAXKJION
POOUPKH.

1. Jlatb 00BsICHEHUE IPOBEIEHHBIM
OTIBITAM.

2. CoCTaBUTh YpaBHEHUS PEAKLUU,
IPOTEKAOUIUX B MPOOUPKE B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.

AJITOPUTM NpOBeAeHNs onbIiTa Ne 2

Bonpocs! 1 3a1aHus

3aganme Ne 2. Uto nipousoitaeT, eciu
OXJIQJIUTh PACTBOP KapOoHATa HATpUS
WM 100aBUTH K HEMY THIPOKCHU]T
HaTpus’?

1.1. Hanuts B npobupky 1-2 M
pacTtBopa kapOoHaTa HaTpus.

1.2. Onyctuth NpoOUPKY B CTAKaH C
OYEHb XOJIOJTHOW BOJOM UJIU CHETOM.
1.3. IIpoBepuTh cpeay pacTBopa npu
MOMOIIN KHCIIOTHO-OCHOBHOTO
WHJIUKATOpA.

1.Kakoit uHANKATOP JTy4LIe
UCIIOJIB30BaTh JJIs OTIPEIETICHUS CPEIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIINE
ypaBHEHUS XMMUYECKUX PEaKIui, B
MOJIEKYJIIPHOM U MOHHOM BHJIaX.




1.4. loGaBuTh K pacTBOpy KapOoHaTa
HATPUS THIPOKCH] HATPHUSI.

AJropuTm nposeaeHus onbita Ne 3

BOHpOCBI M 3aJJaHusA

3amanue Ne 3. [IpoGiaeMHBIN OMBIT.
1.1. B onHy poOupKy ¢ pacTBOpOM
cynbdara menu (II) mpunuth pacTBop
TUIPOKCUJIA HATPHUSL.

1.2. Bo BTOpY!I0 MPOOUPKY C
pactBopoM cynbdata meau (1)
MIPWIATH PACTBOP KapOOHATa HATPHS.
1.3. CpaBHUTH UBET 00pa3yIOMIUXCS
OCaJIKOB.

1.4. OGpaTuTh BHUMaHUE Ha
BBIJICJICHUE T'a3a B OJHOM U3
POOUPOK.

1.5. Onpenenuth, OTKyZa MOXKET
BBIJICIISITECA DTOT ra3?

1.6. [IpoBepuTh Ka4YECTBEHHBIN
COCTaB ra3a ropsen JIyYyuHKOM.

1.7. O0BsCHUTH MPOUCXOASAIICE
SIBJICHUE.

1. CocTaBUTBH COOTBETCTBYIOIIME
YpaBHEHUSI XUMUYECKUX PEAKIIHil, B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.

AJroputm npoBefeHusi onbiTa Ne 4

Bonpoce! u 3aganust




3apanue Ne 4. [IpoGiaeMHBIN OMIBIT. 1. OOBSICHUTD MPOUCXOSIIICE SIBJICHUE.
1.1. K pactBopy xsopuga antoMuausi | 2. COCTaBUTh COOTBETCTBYIOIINE
MPUINTH PACTBOP KapOoHaTa HATPUS. | YypaBHEHUS XUMHUECKUX PEaKIIUii, B
MOJIEKYJISIPHOM U MIOHHOM BHU/JIaX.

3. OTBETUTH HA BOIPOCHI.

JI714 4ero B MEAUIIMHCKOW MIPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOW COIBI
JUIS1 IOJIOCKAHUSA MPU BOCTIAJIUTEIIBHBIX
3aboseBanusx ropaa? Kakosa posib
ruaponusa B npupoje? [louemy pactBop
MbLIa TIEHUTCS B BOAE?

3. O06padoTKa pe3yIbTaTOB ONBITOB

1. IIpoaHanmu3upoBaTh COOTBETCTBHE IIOJYYEHHBIX pE3yJbTAaTOB THIIAM
ruaposnsza. Caenarb COOTBETCTBYIOIIUE BBIBOJIBI.

2. ChopMynupoBaTh BBIBOBI O 3aBUCUMOCTH THUIIa TUAPOJIN3A U KUCIOTHOCTH
Cpelbl pacTBopa.

Paszpnen 4. CtpoeHue U CBOMCTBA OpraHu4YecKux BeuiecTs. JlabopaTopHast
padora 3. «IlosryyeHue 3TH/IEHA U U3YYEeHHE er0 CBOMCTB

HasBanue Templ Tema 4.2. «CBolicTBa OPraHUYECKUX
COCINMHEHUN
Pe3ynbTaT 0OyueHus | YcraHaBIuBaTh 3aBUCUMOCTh busuKo-

XUMHYECKUX CBOMCTB OpPraHU4YCCKUX BCIICCTB OT
CTPOCHHU MOJICKYJI

OOmme KOMITIETEHITUH OK 01, OK 02

1. Bonpocsl 4141 10nycKa K J1a0opaTopHOil padore

a) copMyIHpyHTE 1EJb MIIAHUPYEMOT'0 SKCIIEPUMEHTA;

0) 00BSACHUTE, K KAKOMY KJIACCY OPTaHUYECKUX BEIIECTB OTHOCUTCS ITHJICH;

B) OOBSCHUTE, KAaKUMU XUMHUYECKUMU CBOMCTBAMH 00JIaJal0T BEIIECTBA
JAHHOTO KJlacca, KaKue KauyeCTBEHHBIE pEaKUuu [JIsi UX OOHapyKeHUs
HCTIONB3YIOTCS,

') 00BSICHUTE, KaK MOKHO TIOJIYYUTh BEIIECTBA JAHHOTO KJIACcCa COSTMHCHUM
B 1a0OPaTOPHBIX yCIIOBHUSAX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP IS TOTYUEHHUS Ta30B;

€) MepeUYrcIUTe OCHOBHBIC ACIEKTHI COOIOJICHUS] TEXHUKH O€30MacHOCTH
npu pabdore c¢ JIBX (3TWiOBBI COUPT), arpecCUBHBIMU peareHTaMu



(KOHIIEHTpPUpPOBAHHAs  CepHAas  KHCIIOTa), HarpeBaTeJIbHBIMH  MpUOOpaMu

(ciupTOBKA).
2. IIpoBeneHue OoNbITOB
OO0opynoBanue u mocyjaa PeakTuBbI
1. CrexnsiHHBIE TPOOUPKH 1. Konnenrpupoanusiit pactBop H2SO4
2. lllratuB nns mpoOUpok 2. OTHUIIOBBIN CIIHPT
3. CnuproBKa 3. PactBop KMnO4
4. Cnonuku 4. bpomHas Bojia
5. Ilecox

AJroput™m nposeaeHus onbita Ne 1

BOHpOCl)I " 3aJaHus

1. TloayuuTs 3TUIIEH AeTuapaTanueil 3TuI0BOro
cupTa, 0OHAPYKUTh €0, U3yUYUTh €r0 CBOMCTBA.
1.1. B mpoOupky HaJIUTh 2—3 MJI 3TUJIOBOTO CIIUPTA
U OCTOPOKHO 100aBUTH 6—9 M
KOHLICHTPUPOBAHHON CEPHOU KUCIIOTBI. 3aTEM
BCBIIIaTh HEMHOT'O IPOKAJIEHHOT'O IecKa (IIECOK UIN
MEJIKHE KYyCOUYKH MEeM3bl BBOJAT JJIS1 TOTO, YTOObI
IIPENOTBPATUTD TOJYKU KUIAKOCTH IPU KUIIEHUN ).
3aKkpbITh MPOOUPKY MPOOKOM C Ta300TBOJHOM
TpYOKOM, 3aKPENUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh coaepkumMoe npooupku (puc.1)

1eCoK

C,H,OH
l’zlzssO (1:3)

(xoH1t.)

Br,  KMnO,

1. Yto nponcxoaur B
npobupke? Yro
HaOnromaere?

2. K kakoMy Tumy
XUMHUYECKUX pEaKIun
OTHOCSITCS 3TH
npornecchl? Kak
Ha3bIBAIOTCS ?

3. Kak mensiercs okpacka
pactBopoB? [Touemy?

4. Kakum niuamMeHeM
ropurt atusieH? [Touemy?
5. CocTaBUTh ypaBHEHUS
POTEKAKOLIUX
ITPOLIECCOB.




1.2. OCTOpOKHO, pABHOMEPHO HATPETh CMEChH.

1.3. B npyryto npoOupky Hameire 2—3 mi
pa30aBIEHHOTO pacTBOpa NIEpMaHraHaTa Kaius, 1
IPOIYCTUTE Yepe3 HETO Tas3.

1.4. B TpeTbio mpoOUpKYy HAIUTH 2—3 MJI OpOMHOMU
BOJIbI, OITYCTUTb Fa300TBOJIHYIO TPYOKY J0 JTHA 3TOU
MPOOUPKHU U MPOIYCTUTH Yepe3 OPOMHYIO BOLY
BBIICIISIFOIIMICS Ta3.

1.5. BeiHYTB Ta300TBOHYO TPYOKY M3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTHEM KBEPXY, MOKEYD
BBIJIETISIONIMICS Ta3 (puc.2).

C,H;O0H (aTnio0-
BBI¥ CITPT)

H,SO,

3. O0padoTKa pe3yJbTAaTOB ONBITOB

1. IIpoananu3upoBaTh COOTBETCTBUE IMOIYYEHHBIX pPE3YyJbTAaTOB CIOCOOaM
MOJIyYEeHHsI HETPEJEIbHBIX YTJIEBOJIOPOJOB psAna dTuieHa (ankeHoB). Craenartb
COOTBETCTBYIOIIHNHI BBIBO/I.

2. ChopmynupoBaTh BBIBOJ O PU3UKO-XUMUYECKUX CBOMCTBAX 3TUJICHA.

3. ChopMynupoBaTh BBIBOJ] O CIoco0ax 0OHApYKEHHUS STHIICHA.

2.2. OueHo4YHbIE CcpeAcTBa Py0e:KHOr0 (TeMaTHYECKOr0) KOHTPOJIA IO
AUCUMILTHHE « XMMUSD)

PyGexHbiii  (TeMaTU4YeCKHi) KOHTPOJb 1O JUCHUIUIMHE  «XUMUSDY
MPOBOJUTCA B (pOpME KOHTPOJIBHBIX PabOT IO paszieraM OCHOBHOTO MOMIYJSl Ha
OTJICTILHBIX 3aHATHUSIX, KEHCOB M Y4EOHO-HUCCIIET0BATEIHCKIX MTPOCKTOB.

2.2.1. KoHnTpoJibHBbIe PadoTHI 10 pa3aeiam

KonTponbHble pabOThI MO XWMHUU KaK OIICHOYHBIE CPEICTBa PYyOEHKHOTO
KOHTPOJISI 3aBEPIIAIOT HM3ydYeHHE | WM 2 TeMaTUYECKUX Pa3lesIoB OCHOBHOTO
MOJIYJIS.

Paspgen 2. Xummnueckue peakuuu. KonrposbHasi padora «CrtpoeHue



BelIEeCTBA M XUMHYECKHE PeaKIun»

KonTponbHast paboTa coAep UT YeThIpe BUAA 3aJaHUM:

1. 3agaun Ha COCTaBJICHUE XUMHUECKUX (POPMYIT IBYyXaTOMHBIX COCAMHEHUN
10 MX Ha3BaHUIO.

2. 3aayn Ha COCTAaBJICHUE YPaBHEHUN pPEaKLMil: COCAMHEHMS, 3aMEILCHHUS,
pasioxeHusi, oOMEHa W peakUuil ¢ ydacTUEM KOMIUIEKCHBIX COEIMHEHU];
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIU.

3. 3agaHus Ha COCTABIECHUE MOJIEKYJIIPHBIX M MOHHBIX PEAKIUI THIPOJIn3a
COJIEH, YCTAHOBJIEHNE U3MEHEHUS! KUCIIOTHOCTH CPEJIBI.

4. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YPABHEHUSIM
XUMHUYECKUX PEAKIIMIA: MAaCCOBOM MJIM OOBEMHOM JTOJIA BBIXOJA MPOAYKTA PEaKUN
COECIMHEHUS] OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOILIEHHWI Tra3oB;
KOJIMYECTBEHHBIX XapAKTEPUCTHK HCXOJIHBIX BEUIECTB U IPOAYKTOB PEAKIUU;
Macchl (00beM, KOJTMUECTBO BEILIECTBA) MPOAYKTA PEAKIMH, ECJIM OJJHO U3 BEILIECTB
JAHO B BHUJE pACTBOpa C ONPEIACICHHOW MAacCOBOM JOJIEH PacTBOPEHHOIO
BEILIECTBA.

Pasgen 3. CrpoeHue M CBOMCTBA HEOPraHUYECKHUX BelIeCTB.
KonTtpoJsbHas padora «CBoiicTBa HEOPraHMYeCKUX BelleCTB»

KonTponbHas paboTta cogep uT Tpu BUAA 33 JaHUI:

1. 3amaun Ha pacyeT MaccoBOM J0aM (Macchl) XMMHUYECKOIO 3JIEMEHTa
(coemuHeHus) B MOJIEKYJIe (CMecH).

2. [Ilpaktuyeckue 3afaHusi MO KiIaccU(pUKALKMK, HOMEHKJIAType U
XUMUYECKUM (OpMyllaM HEOPraHMYECKHX BEIIECTB pa3JIMYHBIX KIIACCOB:
omnpeaereHre Kjacca HEOPraHWYeCKHX BEIEeCTB, HA3bIBaTh HEOPTraHUYECKUE
COEIMHEHHUSI 10 MEKIyHAPOAHOW U TPUBUAIILHON HOMEHKJIATYPE M0 XUMUYECKUM
dbopmyam.

3. 3ajaHus Ha COCTABJIICHHE YPAaBHEHUN XMMHUYECKUX PEAKUUN C y4acTUEM
IPOCTBIX U CJIOKHBIX HEOPIaHMYECKUX BEIIECTB: OKCUAOB METAIJIOB, HEMETAJIIOB
1 aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI U aM(OTEpHBIX
TUAPOKCUZIOB, HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIUX HUX CBOWCTBA H
CIOCOOBI MOTYYEHUSI.

Paznen 4. Ctpoenne v CBOiiCTBa OpraHn4ecKux BemecTts. KonrposabHas
padora «CTpoeHHe 1 CBOICTBA OPraHMYEeCKUX BelleCTB)

KonTpoapHas paboTa COCTOUT U3 ISATH BUIOB 3aJIaHUM:

1. 3amaHus Ha COCTaBJIEHHE HA3BAHUM OPraHUYECKUX COEIUHEHUH IO
XUMHUYECKUM (popMyJiaM (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAHUEM TPUBHUAIBLHOU
WM MEXTyHapOIHOW CUCTEMAaTHUYE€CKOW HOMEHKJIIATYPHI.

2. 3agaHus Ha COCTaBJIEHUE MOJIHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POpMYIIT
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB MO UX HA3BAaHUSIM B COOTBETCTBUU C



MEXKIYHAPOTHOM HOMEHKIIATYPOU.

3. 3agauu Ha onpeeeHne MPoCcTeneit (opMyIIbl OpraHMUECKON MOJIEKYJIHI,
HCXOJI U3 3JIEMEHTHOI'O cocTaBa (B %).

4. 3amaHWsi Ha COCTABJICHHE YypPAaBHEHUH XUMHUYECKHX pEaKIHil,
WUTIOCTPUPYIOIINX XMUMHYECKHE CBOWCTBA C YYETOM MEXaHHU3MOB IMPOTEKAHUS
JAHHBIX PEAKIIUN U TEHETUUECKOM CBSI3U OPTaHNMYECKUX BEIECTB Pa3HBIX KJIACCOB,
B T.4. IEMIOYKHU IPEBPAILCHUH.

5. PacdeTHble 3a/1a4u 1O YpaBHEHUSIM PEAKIUN C y4aCTHEM OpTraHUYECKUX
BEILECTB.

Pasnen 5. KuHernyeckHe W TepMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUS XUMHMYeCKHX peakuuil. KonrTposbHasa padora «CkopocTh
XHMHUYECKOH peakuuy U XHMHYECKOe PABHOBECHE»

KonTponbHas paboTa COCTOUT U3 TPEX BUIOB 3aJaHUIL:

1. PacueTHple 3a/1aun HA U3MEHEHUE CKOPOCTU XMMHUUYECKUX B 3aBHCUMOCTHU
OT KOHIICHTPALlUN PEArnpyrOUIUX BEIIECTB U TEMIIEPATYPHI.

2. 3agaud Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMHUYECKUX pEaAKIUl H
OTIpe/ICJICHHUE TUIIA PeaKIMH (110 TeTI0BOMY (P (DEKTY: 3K30- U SHIOTEPMUUYECKHUE).

3. 3amanua Ha npuMeHeHue npunHinmna Jle-lllatense s HaXO0XKIEHUA
HalpaBJICHUS] CMELCHHUS PaBHOBECHSI XMMHYECKON peaklMy U aHaiu3 (pakTopos,
BIMSIOIIMX Ha CMEIIECHHE XUMUYECKOIO PAaBHOBECHSI.

Pasnen 6. /[AucnepcuHbie cucrembl. KoHTposibHass padora mo Teme
«/lucnepcHbie cUCTEMBD)

KoHTposibHast paboTa COCTOUT U3 IBYX YaCTEM:

1. 3agaun Ha NPUTOTOBJIEHUE U pAacUET KOHLEHTPAMU pacTBOPOB (3 3amaun
Ha pacTBOpEHUE, paz0aBiIeHUE, CMEIIMBAHUE PACTBOPOB).

2. 3amaHusi Ha JUCTHEPCHBIE CHUCTEMBI, HCMOJb3yeMble B OBITOBOW U
POU3BOJCTBEHHOM AEATEIbHOCTH YeJIOBEKa (B BU/I€ TECTOBBIX 3aJIaHUM).

[IpuBeneM npumepsl 3a1aHUi KOHTPOJIBbHON padoThl o TeMe «CTpoeHue u
CBOIICTBAa OPraHMYECKHUX BelIeCTB», KOTOpPAs IMPOBOJUTCA IIOCIE H3YUYEHUS
oOyuarommmucs pasaena 4.

[Io uroram mn3ydenus pasgena 4 «CTpoeHue M CBOMCTBAa OPraHM4YeCKHX
BelecTB» o0yyaroiyecst OyyT CHOCOOHBI:

— ONpeNeNsaTh MPUHAJICKHOCTh BEIIECTB K Pa3IWYHBIM  Kjaccam
OpPraHUYECKUX COEUHEHUI; TOMOJIOTH U U30MEPBHI;

— Ha3bIBaTh U3yUYEHHBIE BEIIECTBA [0 «TPUBUAIBHOW» MM MEXTyHAPOIHOM
HOMEHKJIATYPE;

— XapakTepu30BaThb CTPOEHHWE M XUMHUYECKHE CBONCTBA H3YYECHHBIX
OPraHUYECKUX COCIMHECHUN,



— OOBACHSTH 3aBUCUMOCTh CBOMCTB OpraHUYECKUX BELIECTB OT UX COCTaBa U
CTPOCHUS;

— TIPOBOJUTH BBIYUCIICHUS 110 XUMHIECKUM (hOpMyJIaM U YPAaBHCHHUSIM.

TeMatnueckuil KOHTPOJIb OCYIIECTBIISIETCA METOI0M TecTupoBanus (1) wim B
dbopme nmucbMeHHOM paboThl, BKIIOUalOIIen mpakTuueckue 3aaanus u 3agaun (II).

IIpuBenemM nmpuMep KOHTPOJBLHON padoThl B (pOpMe TECTOBBIX 3aJaHU
(.

1. BemiecTBo, COCTaB KOTOPOTO BBIpAXKEH MOJEKYJsipHON (opmyioit CsHg
OTHOCHUTCSA K KJaccy:

1) apensl

2) aJKaHbI

3) ajKeHbl

4) aJIKUHBI

2. HazBanwue Bemiectsa, popmyna kotoporo: CH3-CH(CH3)-CH2-CH,-OH

1) 6yranon-2

2) MeHTaHoI-2

3) 2-meTnnOyTaHoI-4

4) 3-meTrnoyTanon-1

3. Bemecto, umeromee popmyny CH,=CH; Ha3biBaeTcs:

1) Tonyon

2) oTUneH

3) rmiepuH

4) nporaHomn

4. BeniecTBo, Ha3BaHUE KOTOPOTO MPOMMOHOBAsI KUCIIOTA, UMEET POPMYITY:

1) C,HsOH

2) (CHs).NH

3) CH3-CH,-COOH

4) C3HyOH

5. g aikaHOB XapakTepHa peaKkuus:

1) npucoenunenus: Hy

2) XJOpUPOBAHMS Ha CBETY

3) obecnBeunBanus pactBopa KMnO4

4) nonuMepu3aIu

6. MeTtaHoJ1 pearupyer c:

1) natpuem

2) BoJOM

3) BoJopoI0M

4) meTaHOM

7. YKCyCHas KACJIO0Ta BCTYIIAET B PEAKIIHUIO C:



1) AgNOs3

2) NaCl

3) Na2C03

4) H,0

8. BepHbI 1 yTBEPKICHUS:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHCIIOTBI MPOSIBIISIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO ToJIbKO b

3) BepHbI 00a YTBEPXKICHUS

4) HEBEpHO HU OJTHO U3 YTBEPKICHUI

9. Ypasuenne xumuueckoit peakunu C,He+Cl,—C,oHsCIH+HCI siBstercs:

1) peakuueii 3amenieHus, MPOTEKAIOIIEH M0 PaTUKAIIBHOMY MEXaHU3MY

2) peakiuei MpucoeINHEHHMS, IPOTEKAOIIEH 10 paJuKaIbHOMY MEXaHU3MY

3) peakuueii 3aMeNIeHHs, MPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

4) peakuyei NpUCOESTIUHEHUS, TPOTEKAOIIECH IO HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOro 3epkajia» (¢ aMMHAYHBIM PacTBOPOM OKCHJIA
cepebpa) BCTymaerT:

1) sTanon

2) riIroKo3a

3) rmiepuH

4) kpaxman

11. YcraHoBuTE COOTBETCTBHE MEXKAY HA3BAHHEM BEIIECTBA U KJIACCOM
(rpynmoii) opraHM4eCKUX COEIUHEHUM, K KOTOPOMY(-Oii) OHO MTPUHAJICHKUT.

Ha3Banue BemniecTBa

A) CH;COOH

b) CH3-CH»-CH3

B) CH,=CH-CH>-CH3

I') CH3-CH,-OH

Knacc oprannueckux coeTMHEHUM

1) omHOATOMHBIE CTUPTHI

2) yriieBoJbl

3) kapOOHOBBIE KHCJIOTHI

4) apoMaTHYECKHE YIIIEBOIOPOIbI

5) HenpelenbHbIE YTIIEBOI0POIbI

6) npeaenabHbIE YTIEBOJOPOIbI

12. B cxeme npeBpanieHui

1500°C Cakr +Br;

CH4 — Xl — 0eH301 — X2



BelecTBaMu X1 U X2 COOTBETCTBEHHO SIBJISIOTCS:

1) anetunen

2) 3TUIIEH

3) OpomOeH30I

4) xnmopOeH30

5) dbenon

6) LUKJIOTeKCaH

13. Onpenenure MOJIEKYyJIApHYIO (GOpMyJTy BellecTBa, cojepxkaiiero 37,5%

yriepona, 50% kucnopona u 12,5% Bogopona. OTHOCUTENbHAS TUIOTHOCTH MapoB

ATOTO BEIIECTBA 10 BOAOPOAY paBHa 16.

1) CH3OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Cxonbko JHUTPOB BOAOpojaa morpedyerca s obpazoBanus 10,2 T

9THUJIOBOTO CIIMPTA U3 allCTAJIBACTHAA, €CIIN BBIXO IIPOAYKTA PCAKIINH COCTABJISACT
80%"7?

(In).

1)6,2n

2)3,1n

3) 12,75 n

4H 11,2 n

IlpuBenem npumep 3aJaHuil ISl MMCbMEHHOM KOHTPOJIbHOH PadoThI

1. JlaitTe Ha3BaHUs OPraHUYECKUM COETUHEHHSIM 110 XUMHUYECKUM (popMyiam

C HWCIOJB30BAHMEM TPHUBHUAIBHON WM MEXKIYHAPOIHOU CHUCTEMATHYECKOU

HOMEHKJIATYPHI:

a) C,HsOH

0) (CHs):NH

B) CH3-CH(NH,)-COOH

F) C3H9N

)1) CH3CH2HC:O

e) CeHsCHgOH

2. CocraBbTe TOJNHBIE U COKpAUIEHHBIE CTPYKTypHbIE (DOpPMYIIBI

OPraHNYCCKUX BCIICCTB OTACJIbHBIX KJIACCOB I10 UX HAa3BAHUAM B COOTBCTCTBHHU C

MEXKAYHAPOIHON HOMEHKJIATYPOM:

a) METHJIOEH301

0) aHUJIMH

B) 3-MeTHI0yTaHaIb
I') IIUKJIOT€KCEeH



n) oyraaueH-1,2

€) 2-MeTuinponasos-1

x) OyTuH-1

3) aMMHOYKCYCHAasl KUCJI0Ta

3. CocraBbTe YypaBHEHHUS XUMHYECKHUX pEaKUUd COITACHO CXEMe

IIPEBPAILICHUN:
1500°C Caxkr +Br;
CH4—>X1—>X2—>X3

VYKaXuTe TUIl U MEXaHU3M PEaKIuu, Ha30BUTE 00pPa30BaBIIHECS BEIECCTBA.

4. Onpenenute MOJEKYIPHYIO (OopMyiTy BemiecTBa, coaepxarmiero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTh MapoB
ATOTO BEIIECTBA MO BOAOPOAY paBHa 16.

5. CkollbKO JUTPOB BOJOpoAa morpedyercs st obpazoBanus 10,2 1
ATUJIOBOTO CIIUPTA U3 alleTAIBAECTHU/IA, €CIIU BBIXOJI TPOAYKTa PEAKIIUHA COCTABIISIET
80%?

2.2.2. Keiicol

Kelicbl mCnonp3yroTcsi B KAa4yeCTBE OLIEHOYHOTO CPEACTBA B pasjaene 8
NPUKJIAAHOTO  MOJYJIA, MX  COAEpKAaHMWE  ONpEeNeiseTcss C  Y4YeTOM
npodeccroHanbHON  HampaBieHHOCTH oOpa3oBareiabHo mporpammbl  CIIO.
[Iprimepbl BO3MOXKHBIX TEM KEHUCOB:

1. TloTeryienne kiIMMaTra ¥ BBICBOOOXKJICHHME Ta30BbIX THAPATOB CO JHA
OKEaHa.

2. bBynymue matepuansl 1S aBUa-, MalllMHO- U IPUOOPOCTPOCHHUS.

3. HoBble maTepuansl 151 COTHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE PACTUTEINIBHBIX ITPENAPATOB.

5. XUMHUYECKHE IIEMEHTHI B ’KU3HU YEIIOBEKA.

6. Bonopoanas sHepreTuka.

[TpuBenem npumeps! keiicoB o xumuu (aBTop ['omy6eBa Muna bopucosHa,
yuuTenb XuMuH, hitps://urok.1sept.ru/articles/636947).

Keiic Nel. «XJu10p B )KU3HU Y€JI0BEKA)

B Anonun o6benuHeHHbIMU culaMu HallmoHaIbHOTO MHCTUTYTA 310POBbS U
[IpedexkrypHoro ynuBepcuteta CUA3YOKHM OBUIO MPOBEACHO MCCIEIOBAHUE.
VYyeHble BBISICHUIIM, YTO €CTECTBEHHBIE OPraHUYECKHE BELIECTBA BCTYIAIOT B
PEaKIuIo ¢ XJIOPUPOBAHHOM BOJIOM U3-TI0J1 KpaHa, 00pa3ys onacHble COCTUHEHMS,
KOTOpBIE MOTYT CIIyKWUTh IPUYMHOM paka. Takue coennHeHus Ha3bIBalOTCI MX,
TO ecTb «MyTares ukc» unu «HeusBecTHbI MyTaren».

3amanus:
1. Ilpennoxkutre cnocoObl yMEHBUIEHUS SIAOBUTOIO BIUSHUSA XJIOpa B
NIUTHEBOM BOJIE HA OPraHU3M YEJIOBEKA.


https://urok.1sept.ru/articles/636947

2. Ucxonst u3 cBOeH )KU3HEHHON MPAaKTUKU, TPUOIU3UTEILHO PACCUUTANTE,
CKOJIBKO XJIOPUPOBAHHOW BOJBI BbI HCIOJB3YE€T€ B TEUEHUE JHS U JJISI KaKUX
uenein?

3. Kakue opransl uesioBeka O0JIbIIIe BCEro CTPAIat0T OT BO3AEHCTBUS Xjopa?

4. Kak BiusieT XJIOpUpOBaHHAs BOJIa HA YEJIOBEKA MPU KyTTaHUU?

5. Haiinutre AONMONHUTENBHYIO HMH(POPMALUIO O 3aMEHEe XJopa mpH
o0e33apakMBaHUU BOJBI.

6. Hccnenyiite pasznuuHble TOBaphl OBITOBOM XHMHU B CBOEM JIOME.
CocTaBbTe CIHCOK XJIOPCOAEPKAIINX COSAMHEHUH, YKOKUTE MEPhI 0€30MacHOCTH
pu paboTe C HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

Aptomobum Honda FCX Clarity Ha BOJOPOHBIX TOIUIMBHBIX AJIEMEHTaX
e3nat no goporam Esporsl ¢ 2009 roga. B 2011 rogy Honda npucoenununace x
eBporeiickoMmy naptHepcTBY sKkosorudHor sHepruu (Clean Energy Partnership),
MOCJIE 4YEro BbIBEJIA HA MEPBbIA IUIAaH MPOU3BOJICTBO 3KOJOTHYECKU YHUCTHIX
aBTomoOmiei. A Ha Ilarom MockoBckoM MexayHapoaHoMm aBTocaioHe BA3
MPEJCTABUII CBOIO HOBUHKY «Jlama-AHTA» ¢ OaJsIoHaMU BOJIOPO/Ia U KUCTIOPOa.

3amaHus:

1.[Toyemy MHOTHE aBTOMOOUJIbHBIE KOMITAHUU pa3pabaThIBalOT aBTOMOOUIIH,
paboTarolire Ha BOJOPOJTHOM TOTUIUBE?

2. Kak BBIXJIOIIHBIC Ta3bl aBTOMOOWIICH, pabOTaIOMUX Ha YTJIECBOIOPOIHOM
TOIUUIMBE, BIUSIOT HA 3JI0POBbE UeIoBeKa?

3. Kakue «+» u «—» Bl BUAUTE Y BOJAOPOAOMOOUIIEH?

4. Haitnute 1OMOIHUTEIBHYIO0 HHGOPMAIIHIO 00 UX YCTPOUCTRE.

5. Eciu B Bameit ceMbe WM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOACYUTANTE, CKOJIBKO MPUOJIU3UTEIBLHO JIUTPOB OCH3MHA, ra3a U KaKOW MapKu
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BemecTBa v B KaKOM KOJIMYECTBE MOTYT HAXOJUTHCS B BBIXJIOMTHBIX
ra3ax BallliX aBTOMOOWIIEH?

2.2.3. YueOHo-uccea0BaTeIbCKUH MPOEKT

Y4eOHOo-uCCIe10BaTENBCKHUIM MPOEKT SBIJISIETCS OCHOBHBIM CITOCOOOM OLICHKH
pe3yJbTaToB 00yuUeHUs, CHOPMUPOBAHHBIX Yy OOYYAIOIIUXCA B XOJI€ OCBOCHUS
MPUKIATHOTO MOJIYJIsl XMMUHM B pazaenax 9.1. u 9.2. MccnenoBanue 1 XMMUYECKUAN
aHanm3  00BEeKTOB  Oumocdepwl/TexHochepsl (¢ ydeTom  Oymymien
MpoQeCCUOHATILHOM JCSITEIHHOCTH).

[TpuBenem npumep MPOESKTHOTO 3a7aHusl, padoTa HaJl KOTOPHIM HAYMHAETCS
C HaYaJia pasjzielia, a JIeTAJIbHOE BHITIOJTHEHUE 3alaHUi B Tpynmnax u ohopMmieHue
Pe3yJIbTaTOB MIPOEKTHOM JACATEILHOCTH MPOU3BOIUTCS B KOHIIE U3YUEHUS pa3/iea.



OOmass TemMa TpoOeKTa, TMpUBEJIEHHAs HUWXKE, B  JajlbHeilIeM
JEKOMITO3UPYeTCsl 110 (aceTHOMY NPHHIIMITY B 3aBUCUMOCTH OT TIOJyd9aeMOun
00yyarmMMHUCs ClieHaIbHOCTH (Mpodeccun), a TaKKe Kaxiaas TpyIna MOXKET
paccMoTpeTh Oojee yrayOJeHHO OIWH M3 O0S3aTENBHBIX COJEPKATEIHHBIX
KOMITOHEHTOB (TIOJITEM) MPOEKTa.

HasBanme mnpoekrTa: cocTaBlieHHE NPOEKTa IBETHUKA/caga/oropojam B
3aBUCUMOCTH OT COCTaBa MpOaHATU3UPOBAHHBIX MTOYB.

IIpoGaema ncesienoBaHusi: ONpeeIeHHEe BOZMOXHOCTH Pa30MBKH I[BETHUKA
B COOTBETCTBUU C AW3aWHEPCKUM 3alPOCOM M HEOOXOIMMOCTH aJaNTaIliH
JTU3aHHEPCKOTO0 TIPOEKTa K TIOYBCHHBIM M KIMMATHYCCKHM YCJIOBHSIM Ha
OCHOBAaHHH HCCIICIOBAHUS XMMUIECKOTO COCTaBa MOYB MPEAJIOKEHHOTO YIacTKa.

Heas mpoekra: omnpeneiauTh BIMSAHUE XHUMHYECKOTO COCTaBa IOYB Ha
PEJI0KEHHOM Y4YaCTKe Ha aCCOPTUMEHT PACTEHUH, peKOMEH/IOBAHHBIX K IIOCAJIKE
JUTS peaju3aliii BHIOPAHHOTO TU3aHEPCKOTO MPOEKTA.

3amauum npoekra:

1) mccremoBaTh XUMUYECKUNM COCTaB, CTPYKTYPY, KHCIOTHOCTh TOYBHI Ha
MPEIOKCHHOM yYaCTKE;

2) uccneaoBaTh MHCOJSIIAIO OTBEICHHOTO IS IBETHUKA y9aCTKa,;

3) OpeNIoKUTh MEpPhl MO YIYUYIIEHUI0 KauyecTBa TMOYBHI ITyTEM BHECEHUS
pPa3NUYHBIX YAOOpEeHUN U 100aBOK Ha MPENJIOKEHHOM YYacTKe B cllydae
HEOOXOJIMMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHHWU B COOTBETCTBUM C BBISBICHHBIMHU
0COOCHHOCTSIMH MCCIIEIOBAHHOTO YYacTKa M TU3aliHEPCKUM 3aIlPOCOM;

5) cocTaBUTH MOCATOYHYIO BEIOMOCTB;

6) MMOATOTOBUTH U IMyOJIMYHO TIPEICTABUTH IIPE3ECHTAITUIO TI0 TEME TIPOEKTa B
KOMaHIe.

Pe3yabTaThl 00yueHus:

— OTPECIIATh IEPEUCHb HEOOXOAUMBIX UCCIEIOBAaHII XUMHUYECKOTO COCTaBa
MIOYB Y y4acTKa JIsl COCTABIICHUS WM aJjalTallii paHee pa3paboTaHHOTO MPOEKTa
I[BETHHKA,;

— ONHCHIBaTh 3aBUCHMOCTh AaCCOPTHMEHTAa pacTEHHMH OT KadecTBa
PEAI0KEHHON TOUBBI 1Sl 00YCTPOMCTBA IIBETHUKA,

— CTMOCOOHOCTh MCIIOJIb30BaTh COBPEMEHHBIE CpPEACTBAa MOWCKA, aHalu3a U
WHTepHpeTanuu nHGOpMaIu, U UHPOPMaAITMOHHBIE TEXHOJIOTHH TSl BHITIOJIHCHUS
3a7a4 npodeccuoHanbHoi aearenbaoctu (OK-2);

— c10cOoOHOCTD 3 (PEKTUBHO B3aUMOJICHCTBOBATH U pab0OTaTh B KOJUICKTUBE U
xomange (OK—4).

Pe3yabTaT npoekTHOM padoThHI 00yYarOmIerocs:



— MakeT / BujeoMarepuan / nedatHole cpeactsa / 3D-Moaenn KocMuyecKkon
TEXHOJIOTHH; MPE3ECHTAlUs PE3yJIbTaTOB HMCCIEIOBAaHUS HAa MPO(PECCHOHATBHBIX
KOHKYpCax.

dopMa npeacTaBJIeHUS Pe3yJIbTATOB MPOEKTHOI PadoThI:

— 3allMTa TPOEKTa C HCIOJb30BAHUEM CPEJCTB BHU3YyaIM3alUU M
JEMOHCTpaIlUM MpoayKTa ( / MakeTa / BUjeoMarepuaia / medaTHeix cpeacts / 3D-
MOJIENH (TMPU HATUYHHN).

Bo3MoskHbIEe BApDHAHTHI TeM NPOEKTOB:

1. HccnenoBanue cocraBa MUHEPAJIbHOM BOABI M PEKOMEHIALIMM IO €€
HCIIOJIb30BAHUIO.

2. HccrnenoBaHue pa3pyliaromiero JICUCTBHS NPUPOAHOM BOJBI Ha
CTPOUTENBHBIE MATEPUATIBI.

3. CocraBiieHH€ MPOEKTA I[BETHHUKA/Oropoa/caia B 3aBUCUMOCTH OT COCTaBa
POAHANN3UPOBAHHBIX I[IOYB B COOTBETCTBHM C JU3ANHEPCKUM 3alpoCcOM
(MOHOXPOMHBIN  IBETHMK,  I[BETHUK  OJIHOJETHUKOB,  MHOTOJIETHUKOB,
JEKOPATUBHBIN Oropoj U Ap.).

4. CocraBieHue cOallaHCUPOBAHHOTO MEHIO Ha JieHb (HEAeNl0) B
3aBUCHUMOCTH OT COJIEpKAHUS XUMUYECKUX MAKpPO W MHUKPOIJIEMEHTOB B
POJYKTaX MUTAHUS.

5. UccnenoBanue KayecTBa IMUTHEBOU BOJBI.

6. HccnenoBanue npoO BOJOMPOBOJHOM BOABI Ha MPEAMET yCTPaHEHHS
KECTKOCTH.

7. YcTpaHeHUE KECTKOCTH BOABI B CEIIbCKOXO3SIMCTBEHHON JIESITETbHOCTH.

8. KoHTposb KauecTBa TEXHUUECKOW BOJBI PA3HBIX BUIOB B COOTBETCTBUH C
metoaukamu 1mo I'OCT.

9. Co3manne NEKOPATUBHOM MITYKaTypKHU.

10. [IurMeHThI B U3JIETUAX U3 CTEKJIA.

11. HccnepgoBanue pa3pylIalOmIero JEUCTBUS BOAbI HA CTPOUTEIbHBIE
MaTepuabl.

12. OueHka cocTosiHUSI BO3AyXa paboyeil 30HbI crenuanucTa (TeXHOJIOra,
CTpOUTENS W T.I., C YYE€TOM 00JacTH Npo(ecCHOHATBHON AESITeNbHOCTH) B
COOTBETCTBHM C HOPMATHUBHBIMU JJOKYMEHTaMHU

2.3. OueHo4YHbIE CPEACTBA MPOMEKYTOYHON aTTEeCTAIUN M0 JUCHUILIHHE
«XUMHD)

[IpomexxyTouHast arrecTanus MO JUCIUIUIMHE «XUMHUS» TMPOBOAUTCS B
dopme 3avera c ouneHkod. Kaxaplii Owier cocTouT M3 Tpex 3agaHuil: 1)
TEOPETHYECKOe 3aJaHWe B BHJE BOMpPOCAa W3 TEOPETHUYCCKOTO COACPIKAHUS
OCHOBHOTO WM TPHKJIQJIHOTO MOJIYJIEH; 2) MpaKTHUeCKOoe 3aJaHue (COCTaBJICHHE



YPAaBHEHHN XUMHUYECKUX PEAaKIUMd C y4YaCTUEM HEOPraHWYECKUX WIIU
OpraHUYECKUX BEILECTB, B T.4. LIENOYEK NPEBPALLICHUA U KAUECTBEHHBIX PEaKLIUn
OOHaApYKEHHsI; XUMUYECKUX (POPMYJT HEOPraHMUECKUX U OPraHUYECKUX BEIIECTB,
B T.4. CTPYKTYPHBIX; 3a/IaHHsI [T0 HOMEHKJIAType HEOPTraHUYECKUX U OPraHUYECKUX
BEILIECTB; OLICHKA M3MEHEHUs CKOPOCTH XMMHYECKON pEeakUWy U HANpaBJICHUS
CMEILICHHSI paBHOBECUs C HcmHoJib3oBaHueMm mnpuHnuna Jle-Illatense; onenka
XUMHUYECKOTO COCTaBa M OOOCHOBAaHHWE NPUMEHUMOCTH OOBEKTa OHO- WIH
TexHocdephl U T.1.); 3) pacueTHas 3ajaya (pacueThl [0 YPaBHEHUIO XUMUYECKUX
peakiuii, pacueT MacCOBOM J0JM (MAacChl) XUMHUUYECKOTO JIEMEHTa (COeUHEHUS])
B MOJICKyJe (CMeCH); OIpeaeieHre MpocTeummed (GopMylbl OpraHMYECKOU
MOJIEKYJIbI, HCXOJI U3 DJIEMEHTHOTO cOocTaBa (B %); pacyeTsl TEIIOBBIX 3(PPEeKTOB
XUMHUYECKUX PEAKIMI; PACUEThl 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKuu OT
KOHLIEHTPALMX U TEMIIEPATyPhI U T.I1.).

[TpuBenem npumep ousnera.

3aganme 1.

Kakoil pacTBOp HCHONB3YIOT IS KAYECTBEHHOW PEKIHMHU OIPEACICHUS
XJIOPUIOB, OpoMuUI0B, WoauaoB? Hanuinre ypaBHEHHsS peakuuil U 00OCHYTe
OTBET.

3aganme 2.

JlaHa cxema npeBpaieHui.

C,oHsOH A1203.400°_, x| KMn04, H20, 0-20°_, p HBr (m6). t_, X3 ' yypg —»
—C,H40

[IponummuTe Bce peakuuu U onpeaenuTs Bemecrsa X1, X2, X3.

3ananue 3.

Omnpenenure MacCcoBbIE J0JIM XUMHUYECKUX 3JIEMEHTOB B OKCHJIE aJTIOMHUHMS
Al;O3 ¥ BbIpas3uTe uX B MPOILICHTAX.



3akioueHue

Takum o00pa3om, (POHI OIEHOYHBIX CPEICTB IO AWCIUIUIMHE «XUMUSDY
COCTOUT U3 OLEHOYHBIX CPEICTB TEKYIIEro, pyOeKHOro (TEeMAaTH4YECKOIO)
KOHTPOJISL ¥ 33JJaHUM TPOMEKYTOUHOM aTTeCTAIUH.

B ydeOHO-MeTOIMYECKOM KOMIUIEKCE TIPUBEACHBI MPUMEPHI 3aJaHUi,
KOTOpBIE SBJISAIOTCS MOJEIbHBIMU. Kaxplii mpernogaBaTeib, B CBOIO O4Yepe/b, B
paMKax CBOEH METOJIMYECKOM JESTEIIbHOCTU caM MPOEKTUPYET U pa3padaThiBacT
cpencTBa 00yYeHHUs U KOHTPOJIS, a TAK)KE BHIOMPACT METOIbI M OPTAaHU3AIMOHHBIC
(hOpMBI KICXOS U3 OPTaHU3AITMOHHO-TICATOTHIECKUX YCIOBHI 00pa30BaTeIbLHOTO
mporiecca, COOCTBEHHOTO ONBITa, YPOBHS TOATOTOBJIEHHOCTH W MOTHBAIIUU
CTYJICHTOB.



