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PABOYAS ITPOT'PAMMA JUCHUIIVIMHBI COCTABJIEHA B COOTBETCTBUMN:

- TpeboBaHUSMH (PeaepanbHOTO TOCYJAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA
cpennero obmero oOpaszoBanms (manee — OI'OC COO), yTBEpXKACHHOTO TMPUKA30M
MunucrepctBa obpa3zoBanusi 1 Hayku P®D ot 17 mas 2012 r. Ne 413 «O06 yTBepKICHHUH
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- Ilpukazom Munucrepcra npocsemienuss PO or 23 wosiops 2022 r. Ne 1014 «O6
yTBepkaeHUU (heepaabHOi 00pa30BaTEIbHON MPOrpaMMbl CpeTHEro 00IIero 00pa30BaHUY;

- PexomenpauusaMu MO pealu3allud CpeAHEero oOmiero oOpa3oBaHHs B Ipeaenax
OCBOEHUSI 00pa30BaTEIbHON MPOrpaMMBbl cpeiHero npodeccuonansHoro oopazosanus (Ilucemo
MunucrepctBa npocsemieHus PO Ne 05-592 or 01.03.2023);

- IpUMepHOI paboueil mporpammoii obmeodpazoBaTenbHOl AucHUITHHBI COO. Xumus
uis npodeccroHalbHBIX 00pa30oBaTeNbHBIX OpraHU3alMi, PEeKOMEHIOBAaHHOW (eaepatbHbIM
rOCy/IapCTBEHHBIM  OIO/DKETHBIM ~ OOpa30BaTENbHBIM  YUPEXKICHUEM  JOMOJHUTEIHHOTO
npodeccuonansHoro odpazoBanusi «MHCTUTYT pa3BUTUS MPO(ECCHOHATEHOTO O0pa30BAHMS
(nanee — ®I'6OY AIIO UPIIO:

paccmoTpeno Ha 3acefanuu [lemarormyeckoro cosera ®I'bOY ITIO UPTIO, npoToko:n
Ne 13 ot «29» cents6ps 2022 r.,

yTBepkJAeHO Ha 3acenaHuu CoBeTa MO OIEHKE COJCp)KAHUS M KauecTBa MPUMEPHBIX
pabounx mporpamm 00I11€00pa30BATENIBHOIO U COIUAIBHO-TYMAaHUTAPHOTO ILIHUKIIOB CPEIHETrO
npodeccnonanbHOTO 00pazoBanus, mpoTokod Ne 14 ot «30» HostOpst 2022 T.
OPIAHU3AIMA-PASPABOTYHK:
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
OBIIEOBEPA3OBATEJBbHOM JUCIHUIIIUHBI «XUMMUSI»
1.1 MecTo AUCHUIUIMHBI B CTPYKTYpPe OCHOBHO# npodeccuoHaIbLHOM
00pa3oBaTeIbHOI MPOTrPaAMMBbI
OO6meoOpa3oBaTenbHas MUCHUINIMHA «XHUMHS) SBIACTCS 00s3aTeIHHOM
4acThlo  0011e00pa30BaTeIbHOTO LMKJIA O00pa30BaTEeNbHOW MPOrpaMMbI B
cootBeTcTBUM ¢ PI'OC CIIO _38.02.01 «3KOHOMHMKA M OYXTaaTEepCKUM ydeT (o
OTPACTISIM)»

1.2 llesin ¥ MuIaHUPYeMble Pe3yJIbTAThl 0CBOEHUS JUCIUNJINHBI:
Hean 1 3a0aum IMCUMIINHBI

dopMupoBaHue y CTYJICHTOB XUMUYECKON COCTaBJISIIOLIEH
€CTECTBEHHOHAYYHON KApTUHBI MHUpPA KaK OCHOBBI TPHUHATHS pPEIICHUH B
KU3HCHHBIX W TIPOW3BOJICTBEHHBIX CHUTYyAIUSIX, OTBETCTBEHHOTO IIOBEICHUS B
MIPUPOTHOU Cpefie.

3agaum JUCUUIJIMHBI:

1) chopMUpoOBaThH MMOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XMMHUYECKUX MPOILIECCOB U SBJICHUW B OKPYXKAIOWIEH Cpele, UETOCTHOM HAYYHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3BUTh YMEHHUS MPOBOJIUTH PACUETHI 10 XUMHUYECKUM (PopMysiaMm U
YpaBHEHUSIM XHMMHUYECKHX PpEaKIUi, IUIaHUPOBATh M  WHTEPHPETUPOBATH
pe3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMHpoOBaTh HaBBIKU IPOBEJECHUS XUMHAYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUA C COOJIIOJIGHUEM TPaBUJI 0€30MacHOro
oOpalieHus ¢ BelecTBaMu U JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUs aHaIU3WPOBaTh, OIEHUBATh, MPOBEPATH Ha
JOCTOBEPHOCTH M 000011aTh HH(OPMAIIMI0 XUMUYECKOTO XapaKTepa U3 pa3InyHbIX
HMCTOYHUKOB;

5) chopMUpoBaTh yMEHHSI TMPOTHO3UPOBATH TOCJEACTBUS  CBOEHU
JESTeNIbBHOCTH U XUMUYECKUX MPUPOIAHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
IIPOLIECCOB;

6) chopMUpOBATh MOHUMAHUE 3HAYUMOCTU JOCTHKEHUN XHUMHUYECKOH

HAyKH ¥ TEXHOJIOTHH JIJIsl pa3BUTHS COLIMAILHOM U MTPOU3BOJACTBEHHOU cdep.
ILlnanupyemblie pe3yibTaThl 0CBOCHUS 00111€00pPa30BaATEIbHON JUCHUILJINHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Ocoboe 3HaueHne AUCIUIUIMHA UMEET Mpu popMupoBaHuu U pa3Butuu OK
u [1IK



Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

Oﬁume1

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yactu TPYAOBOI'O BOCIIUTAHUA:
- TOTOBHOCTH K Tpyay, OCO3HAHUC HCHHOCTHU MAaCTEPCTBA,

Tpyaoooue;
- TOTOBHOCTbH K aKTUBHOH NEITEIbHOCTHU
TEXHOJIOTUUECKOU " COLIMAIbHON HAIPaBJIEHHOCTH,

CIIOCOOHOCTH HHUIOHUHUPOBATD, INIAHUPOBATL U CAMOCTOATCIIbHO
BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- UHTEpPEC K pa3iauuHbIM  cdepam
npodeCcCHOHAIbHON

JESITENIbHOCTH,

OBjaieHne YHHBEPCAJILHBIMM  yY4eOHBIMU

NMO3HABATEJILHLIMH JAeHCTBUSIMMU:

a) 0a30BbIe JJOrHYECKHE IeHCTBHS !

- CaMOCTOSITENIbHO (DOPMYIHPOBATh U aAKTyaIHU3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- yCTaHaBIUBATh CYILIECTBEHHBIN MPU3HAK
OCHOBaHUS ISl CPAaBHEHMSI, KiacCU(UKAIIMU U 0000IIEeHNS;
- OTIPENIETISATh 1NN JIeATeTbHOCTH, 33/1aBaTh MapaMeTphl
51

U1

- BIAQJAETh CUCTEMOW XMMHYECKHX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUH DJIEMEHT, aToM,
9JIEKTPOHHAsT 000JI04YKa aToma, S-, P-, 0-3JIeKTpOHHbBIC OpOUTATN
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JICKTPOOTPULIATEILHOCTD,
CTEIIEHb OKHUCIICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAsL Macca,
MOJISIDHBIA  O00BbEM, YIJIEPOJHBIA CKeleT, (PYHKIHMOHAIbHAS
rpymnmna, pajgvdkan, HW30MEepus, U30MEpPbI, TOMOJOTHYECKUN psI,

TOMOJIOTH, YTJIEBOJAOPOJbI, KHUCIOPOJA- U a30TcoepiKaliue
COCIMHECHMS, OMOJIOTMUECKH aKTHBHBIC BelecTBa (yrieBOIbI,
KUpPbI, O€nKH), MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPUCTAJUTMYECKAsT PelIeTKa,
THUIIBI XUMHYECKHUX peaxiuit (OKHCITUTENBHO-
BOCCTAHOBUTEJIbHBIC, 9K30- U DHJAOTEPMHUYECKHE, PEaKLIUU
MOHHOTO OOMEHa), pacTBOp, DSJEKTPOIUTHI, HEIICKTPOIHTHI,

UIEKTPOIUTUYECKAS JUCCOLMALUS, OKUCIIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XHMHYECKOM peaklnuu, XHUMHYECKOE paBHOBECHE),
TEOpUU U

! VKa3bIBAKOTCS TMYHOCTHEIE 1 MmertanpenMetHbie pe3ynbTarsl u3 PI'OC COO (B nocnenHeit pepakiun ot 12.08.2022) B otrnaronsHoi opme,

dhopmupyembie 0011e00pa30BaTENILHON TUCITUTUIUHOMN

2 o
I[I/ICIII/IHJ'II/IHapHLIC (HPGHMGTHHC) PE3YJIbTAaThl YKA3bIBAOTCA B COOTBETCTBHUU C METOAUKOM MpEeoAaBaHNUA JUCHUIITIUHBI




KPUTEPUU UX JTOCTUKCHUS;
- BBIBIIATH  3aKOHOMEPHOCTM UM IIPOTUBOpPEYUs B

paccMaTpUBaEMbIX SBJICHUSX;

- BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTh, OILICHUBATH
COOTBETCTBUE  PE3YyJbTATOB  LIEJAM, OLIEHUBAThb  PUCKHU
MOCJICACTBHUI IEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUJICHUE TIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:
- BIIQJICTh HAaBBIKAMHU Y4YEOHO-HCCIIEAOBATEIbCKON U

IPOCKTHOM IEATEILHOCTH, HABBIKAMU Pa3pEIIeHHUs IPOOIIEM;

- BBISABJISATH HpI/I‘-II/IHHO'CJ'ICIICTBeHHBIe CBA3HU nu
aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3y €€ pPEIICHHS,
HaXOIUThb apFYMeHTI)I IJIs1 10KA3aTCJIbCTBA CBOUX
YTBEPKJICHHM, 3a1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS;
aHaJ'II/IBI/IpOBaTI) HOJ'Iy‘-ICHHI)IC B X0I¢€ peIHCHI/IFI 3a1a4u
peSy.]'IBTaTBI, KpI/ITI/I‘IeCKI/I OIICHUBATh UX )IOCTOBepHOCTB,
HpOFHO?;I/IpOBaTb N3MCHCHHUEC B HOBBIX YCJ'IOBI/IXX;

- YMeTI) HepeHOCI/ITB 3HAHUA B HOSHaBaTeJ'II)HYIO u
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- yYMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX IIPEAMETHBIX
oOuacrei;

- BbIABUI'aTh HOBBLIEC HJCHU, HpeI[HaFaTB OpI/IFI/IHaJ'II)HI)IC
MOJIXOJIbI I PELICHUS;

- CIIOCOOHOCTH X UCIIOJIB30BAaHUS B ITIO3HABATEILHON U

3aKOHBI (T€OpUsl XUMUYECKOTO CTPOEHUSI OPTaHUYECKUX BELIECTB
A.M. bytnepoBa, Teopus DSJIECKTPOIUTHUYECKOM JHCCOLMALINH,
nepuoanueckuil 3axkoH (.M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKUH S3bIK XUMHUH,
(aKTOJIOrMUECKUE CBEIEHUSI O CBOWCTBAX, COCTABE, OJYYEHUN U
0€30I1aCHOM  MCIIOJIb30BaHUM BAXKHEUIIMX HEOPraHUYeCKUuX u
OpPraHUYECKUX BELIECTB B OBITY M NMPAKTHYECKOW AEATEIbHOCTU
YEIJIOBEKA;

- YMETb BBIABIATH XapakTEpHbIC IPU3HAKM U B3aUMOCBS3b
U3YYEHHBIX IOHATHM, NPUMEHATH COOTBETCTBYIOIIME IOHSATHSA
OpU ONHCAaHUM CTPOEHUS U CBOWCTB HEOPraHMYECKUX U
OPraHMYECKHX BEILECTB M WX IPEBpAIlECHUN; BBIIBIATH
B3aMMOCBSI3b XUMHUYECKUX 3HAHUMN C MOHATUSAMHU U
IPEJICTaBICHUSAMU JIPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB; -
YMETb MCIOJb30BaTh HAMMEHOBAHUS XUMHYECKHMX COEIMHEHUI
MEXKTYHApOJHOTO COK03a TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBHAJIbHbIE  Ha3BaHMWs  BaXKHEHUIIMX  BELIECTB  (ITHUJIEH,
aleTUJIeH, MIMLEPHH, peHo, GopManbaerus], yKCycHasi KUCIoTa,
[JIMLWH, YrapHbBIA Ta3, YIJEKUCIbId Ta3, aMMHUaK, TamieHas
U3BECTh, HEralleHass W3BeCTb, IUTbEBas COJAA U JPYIHX),
COCTaBIATh  (POPMYNIBI HEOPraHMYECKMX M  OPraHUYECKUX
BEILIECTB, YypPaBHEHUS XUMHYECKHX peakUui, OOBACHATh HUX
CMBICJ; IOATBEPXKAATH XapaKTEPHbIE XUMHUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOLIMMH DJKCIEPUMEHTaMH M 3alMCIMH
YpaBHEHUN XUMUYECKUX PEAKIUH;




COLIMAJIbHON ITPAKTHUKE

- YyMETh YCTaHaBJIMBAaTh MPUHANICKHOCTh HU3YUYCHHBIX
HEOPraHWYECKUX M OPraHMYECKHX BEUIECTB K OMPEACIICHHBIM
KJIaccaM U TpyninaM CO€IMHEHUH, XapaKTepu30BaTh UX COCTaB U
BOKHEHIIIME CBOMCTBA; ONPENCTATh BHUAbI XUMUYECKHX CBS3EH
(koBajieHTHAsl, WOHHAs, METaJUTMYECKas, BOJOPOIHAS), THIIbI
KPUCTAUIMYECKUX  PEIIETOK  BEIIECTB;  KJIacCHU(PUIIUPOBATH
XUMHYECKUE PEaKIUH;

- chopMUpOBAaTh  MPEACTABICHUSA: O  MaTepHUaTbHOM
€IMHCTBE MHpA, 3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBJICHUM
MPUPOJBI;, O MECTE U 3HAYEHUU XUMHUH B CUCTEME €CTECTBEHHBIX
HAayK W €€ poiau B 0OeCleuyeHWH YCTOWUYMBOIO Pa3BUTHUS
YeJIOBEYEeCTBA: B pCHICHHMH  MPOOJIEM  DKOJOTHYECKOM,
SHEPreTUYecKoM M MNUIIEBOM 0OE€30MacHOCTH, B  Pa3BUTUU
MEJIUIIMHBI, CO3JaHWM HOBBIX MAaTE€pUAJIOB, HOBBIX HMCTOYHUKOB
JHEPruH, B 00ECIICYCHNH PAIMOHAIIBHOTO TPHPOIOTIONH30BAHUS,
B ()OPMUPOBAHUN MHUPOBO33PEHUS M OOIIECH KyIbTYpHI YeIOBEKa,
a TaKXe JKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY
30pPOBbIO U MPUPOIHOMN CPEJIE;

- BJIAJIETh CHUCTEMOM XMMHYECKHX 3HAHWH, KOTOpasd
BKJIFOYACT: OCHOBOIIOJIATAOIINE TOHATHS (JIOMOJHUTEIBHO K
CUCTeME€ TOHATUH 0a30BOTO YpPOBHS) - H30TOIMBI, OCHOBHOE M
BO30YX/JICHHOE COCTOSIHME aToma, TUOpPUAM3aluds AaTOMHBIX

nn

opburtaneit, xumuueckas cBsizb ("0 " um "", KpaTHbIE CBS3M),
MOJISIpHAs KOHLEHTpAIHsl, CTPYKTypHas popmyIa, H30MepHsl

(cTpykTypHas, reoMeTpuieckast (Luc-TpaHC-U30MEpHs), THUIIbI




XUMHYECKHX peakuui (roMo- U TreTeporeHHble, OOpaTUMbIe U
HeoOpaTuMbIe), PacTBOPHI (MCTUHHBIC, IUCIEPCHBIE CHUCTEMBI),
KPUCTAUIOTUAPATBI,  CTENEHb  JAMCCOLMUAINM,  BJIEKTPOJIH3,
KPEKUHT, pUGOPMHUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKUE 3HAHHUA, JIEKALIUE B OCHOBE ITOHUMAaHUS
OPUYUHHOCTHY U CHUCTEMHOCTH  XMUMHYECKHX  SBIICHUH,
COBpPEMEHHBIE IMPEJICTaBJICHUs] O CTPOCHMM BELIeCTBA Ha
aTOMHOM, MOJIEKYJIIDHOM U  HaJMOJIEKYJIIPHOM  YpOBHSIX;
OpENCTaBICHUS O  MEXaHU3Max  XMMHYECKHUX  peakiui,
TEPMOJMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUsI, 0 XUMUUYECKOM PAaBHOBECHH, JTUCIIEPCHBIX CUCTEMAX,
(hakTONOrHUECKHe CBEIEHUs O CBOMCTBAX, COCTaBe, MOIyYeHUU U
0€30MMaCHOM HCIOJIb30BAaHUU BaXXHEMIIMX HEOPraHWYECKUX H
OPraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKON AESITEIBHOCTU
YyelnoBeKa;  OOIMX  HAy4YHBIX  IPHUHLUNAX  XMUMHYECKOTO
IPOU3BOJCTBA (Ha MpUMEpPE IMPOU3BOACTBA CEPHOM KHUCIOTHI,
aMMHaKa, MeTaHoJIa,

nepepaboTku HedTH);

- yMEeTh TPOBOJUTH PACUYEThl MO XUMHUYECKUM (opmyiaM u
YpaBHEHUSIM  XUMHUYECKHX  pEeaKIHil ¢  HUCHOJIb30BAaHUEM
¢dbu3nueckux BeNMYUH (Macchl, 0oObeMa Ta30B, KOJIWYECTBA
BEIIECTBA), XapaKTePU3YIOUIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacyueThl MO HAXOXKACHUIO XUMHUYECKOU (POPMYIBI
BEIIECTBa; pacyeThl Macchl (00bemMa, KOTUYECTBAa BEIIECTBA)
MPOJIYKTa PEaKLUU, €CIIU OJJHO U3 UCXOJIHBIX BEIIECTB JIaHO B




BHJIE PacTBOpa C OIIPEACIICHHON MacCOBOU J10JI€H PaCTBOPEHHOIO
BCIIECTBA WJIM JaHO B M30BITKE (MMEET NIPHUMECH), pacdeThl
MaccoBOW HIM OOBEMHOH JOJIM BBIXOAA TPOJIYKTA PEAKIIHH;
pacueTbl TeroBoro 3¢ dekra peakiuii, 00bEMHBIX OTHOIICHUMN
ra3oB;

- YMETh BBISBIISITH XapaKTEPHbIC MPHU3HAKH U B3aHMOCBSI3b
W3YYEHHBIX TOHSITUH, TMPUMEHATH COOTBETCTBYIOIIWE IOHSTHS
IpU OINUCAHUM CTPOCHHUS W CBOWCTB HEOPraHWYECKUX U
OpPraHWYeCKHUX BEIIECTB M HMX MPEBPAIICHUH; BBISBIATH
B3aUMOCBS3b ~ XMUMHUYECKMX  3HAHMA C  TOHATUSAMH U
NPEJCTaBICHUSAMHU JPYTUX MPEIMETOB Juisi 0oJiee OCO3HAHHOTO
NOHUMaHHS ¥ OOBSCHEHUS CYNTHOCTH MaTePHAIBLHOTO SIUHCTBA
MHpa; WCIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHHS JUIS
OOBSICHEHUS M TPOTHO3UPOBAHHUS SIBJICHUN, HMEIOIITIX
€CTECTBEHHOHAYYHYIO TIPUPO/LY;

- YMETh  HWCHOJB30BaTh  HAWUMEHOBAHUS  XHUMHUYECKHX
COCJMHEHUN  MEXIYHApPOIHOTO COI3a  TCOPETUYECKOH U
NOPUKIAAHOM XUMHMM W TPHUBHAJIbHBIE Ha3BaHMUsS BEIIECTB,
OTHOCALIMXCS K HW3YYEHHBIM KjaccaM OpraHHYecKux U
HEOPraHMYECKUX COEAMHEHHUH; HCMOIb30BaTh XUMHUYECKYIO
CHUMBOJIMKY JUIsl COCTaBJIeHUs (POpPMyST HEOPraHUYECKUX BEILECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX, COKPALLEHHbIX U
CKeJIETHBIX) (OpMYJT OpPraHMYECKMX BELIECTB; COCTaBIAThH
YPaBHEHMsSI XUMMUYECKHX PEAaKLUUN U PacKpbIBaThb MX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPEICTBOM
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COCTaBJICHUS DJIEKTPOHHOTO OajaHca STUX peaKUui; peakiuii
HOHHOTI'O 06M€Ha IIyTeM COCTaBJICHUA nux ITIOJIHBIX u
COKpAIICHHBIX HMOHHBIX YypaBHEHHWI; peakuuid THIPOJIHU3a,
peakuuii KOMIUIEKCOOOpa30BaHUs (Ha puUMepe
THIPOKCOKOMITJIEKCOB IIMHKA W aJIOMUHUS); MOJITBEPXKIATh
XapaKTepHble XUMHUYECKHE CBOMCTBA BEIIECTB

COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3alHUCSIMU YPaBHEHMI

XUMHYECKUX PEAKIIU;

- YMETh KJ1acCU(UIIUPOBATH HEOPraHU4ecKue u
OpraHU4YeCKHe BEIIECTBA u XUMHYECKHE peakuuu,
CaMOCTOSITEJIbHO  BBIOMpaTh OCHOBAaHUS W KPUTEPUH  JIA
KJ1acCU(pUKaLUU M3y4aeMbIX XUMHUYECKHUX O00BEKTOB;
XapakTepU30BaTh COCTAB M BaXHEWIIME CBOWCTBA BEIIECTB,
NMPUHAIEKAIIMX K ONPEIEICHHBIM KJaccaM M rpynmnam
coeuHEHUI (IIPOCThIe BEIIECTBA, OKCHUIBI, TUIPOKCUIBI, COJIH;
YTIICBOIOPOBI, MTPOCThIC YPUPHI, CIIUPTHI, (PCHONBI, aabICTHIbI,
KETOHBI, KapOOHOBBIC KHCIIOTBI, CJIOXKHBIC J(PHUPHI, KHUPBHI,
yTJI€BO/IbI, aMUHBI, aMUHOKHUCIIOTHI, OENIKH); MPUMEHITH 3HAHUS O
COCTaB€ M CBOWCTBax BEIIECTB [JIi OSKCIEPUMEHTAIbHOU
MPOBEPKHU THUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHYECKUX PEAKIUHA W IPOTHO3UPOBAHUS BO3MOXKHOCTEW HX
OCYILIECTBJIEHNUS;

- YMETb IOATBEPXKJAaTh HAa KOHKPETHBIX IPUMEpPax
XapakTep 3aBUCHUMOCTH PEAKIIMOHHOMN CIIOCOOHOCTH
OpPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH M THIIA KOBAJIEHTHOU
cBs3u ("O " u ""), B3aMMHOTO BJIMSHUS aTOMOB U TPYII aTOMOB B
MOJIEKYJIaX; a
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TaKK€ OT OCOOCHHOCTEW peaju3alyyl Pa3IUYHBIX MEXaHU3MOB
MPOTEKAHUS PEaKIINA;

- YMETh XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM M BO30Y)KJICHHOM COCTOSSHUM) U MOHOB XHMHYECKHUX
aneMeHToB 1 - 4 mnepuonoB Ilepmoamyeckoir cucremsr [[.U.
MenieneeBa U UX BAJICHTHbIE BO3MOKHOCTHU, UCTIONB3YS MOHSATHUS
"s", "p", "d-anexTpoHHBIE" OpOUTATIH, YHEPIrETUUYECKUE YPOBHHU;
OOBSCHATh 3aKOHOMEPHOCTH WM3MEHCHHUSI CBOMCTB XHMHYECKHX
JJIEMEHTOB M 00pa3yeMblX HWMH COEAMHEHHUH MO TepuoaaM u

rpymnmaM;

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpezcTBa MOUCKa,
aHaM3a u
HUHTEPIpPETAIUN
uHpOpMaLUU U
UH(POPMAIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccnoHanbHOMI
IEATeLHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U

O6H.I€CTB€HHOI>1 MMPAaKTUKHU, OCHOBAHHOI'O HAa AHUAJIOIC KYJIBTYD,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MecTa B
MOJUKYJIBTYPHOM MUPE;
- COBEpIICHCTBOBAHHE  S3BIKOBOM W  YUTATEIbCKOM

KYJbTYpPhl KaK CpPEICTBAa B3aUMOACHCTBHUS MEXIY JIFOAbMH W
MO3HAHUS MUPA;

- OCO3HAaHWE  IICHHOCTH  HAyYHOW  JIEATENIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATH MPOSKTHYIO U UCCIIEIOBATEIHCKYIO
NeATeTbHOCTh MHANBUIYATEHO U B TPYIIIIE;

OBjaieHne YHHUBEPCAJIbHBIMM  yY4eOHBIMU

MMo3HAaBaTECJIbHbBIMHA )]BﬁCTBI/[HMP[Z

- YMETh IUTAHUPOBATH M BBHIMOJHATh XUMHUYECKHI IKCIIEPUMEHT
(mpeBpaleHuss OPraHMYECKHX BEIIECTB TPH  HArpeBaHUU,
MOJyYeHUE STUJIEHa M H3YYCHHE €ro CBOWCTB, KaueCTBEHHBIC
peakiuu Ha  ajbAETH/Abl, KpaxMmal, YyKCYCHYIO KHCIOTY;
neHarypauus O€IKOB TMpH HarpeBaHUM, I[BETHBIC pPEaKIUU
0ENKOB; TPOBOAUTH PEAKIUU HOHHOTO OOMEHa, OMpPEeNeNsTh
Cpeay BOJHBIX PacTBOPOB, KaYECTBEHHBIE PEaKIMM Ha Cynb(har-,
KapOoOHAT- M XJIOPUI-aHHOHBI, Ha KaTHOH aMMOHUS; pellaTh
SKCIEpUMEHTAIbHBIE 33Jaud 1o TeMaM 'Mertamisl" u
"Hemeramnsl") B  COOTBETCTBHUM C NPaBWIAMU  TEXHUKHU
0€30MacHOCTH MpU OOpallleHUH C BEIECTBAMHU U J1a00OpaTOPHBIM
o0Opy/lOBaHUEM; TPEICTABISITh  PE3YyNbTaThl  XUMHUYECKOTO
JKCTEpUMEHTa B (hOpME 3aluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMPOBATH BHIBOJIBI HA OCHOBE ITHX
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B) padoTta ¢ nHgopManmeii:
- BIAJCTh HAaBbIKAMU HOJY4YEeHUs HHGPOpMALMU U3

HCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATCIBHO OCYIICCTBIIATH

ITOMUCK, aHaJu3s, CHUCTCMATU3aluIo u HUHTCPpIIpCTALIUTO

nH(pOpPMaIUU PAa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX (hopMaTax C y4eToM
Ha3HaueHUs WMHQPOPMALMU W LEJNEeBOH ayquTOpuu, BbIOMpas
ONTUMANIbHYI0 (OPMY TPEACTaBICHUS M BH3YyalIHU3allUH; -
OLICHUBATh JIOCTOBEPHOCTb, JIETMTUMHOCTb HH(pOpMAIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCTIONB30BAaTh  CpeACTBa  MH(POPMALMOHHBIX |
KOMMYHUKAI[MOHHBIX TE€XHOJIOTMM B PELICHUU KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHM3alMOHHBIX  3aJady  C
coOroIeHIEM TpeOoBaHUit 3PrOHOMUKH, TEXHUKU
0€30MacHOCTH, THTHUEHBI, PecypcocOepeKeHHs], MPaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMALMOHHONW 0€30macHOCTH; -
BJIa/IETh HAaBBIKAMHU PACIO3HABAHMS M 3aIIUTHI MH(POpPMAIUH,
MH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH;

pe3yJIbTaTOB;
- yMETh aHAIM3UPOBAaTh XUMHUYECKYI0 HH(MOpMALHUIO,
[IOJIy4a€MyK0 M3 pa3HbIX HCTOYHMKOB (CPEJICTB MAaccOBOM

nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMM METOJIaMU HAYYHOI'O IIO3HAHMS
BEIIECTB M XHWMHUYECKUX SIBICHUU (HAOIIOACHUE, W3MEpEHUE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

- YMETb MPOBOAUTH PacueThl M0 XUMUYECKUM (popMmyrnaM U

YpaBHCHUAM XUMHNYCCKHUX peaKI_[I/Iﬁ C HCIIOJIB30BaHHECM

(I)I/I3I/I‘IGCKI/IX BCJINYHH, XapPaKTCPHU3YIOIIUX BCIICCTBA C

KOJJMYECTBEHHOM CTOPOHBI: MAacChl, o0beMa (HOpPMaJIbHbBIC

YyCIOBHsA) Tra3oB, KOJMYECTBA  BELIECTBA;  MCIOJb30BaTh
CHCTEMHBIC XWMHUYECKWE 3HAHWS Ui TPUHATHS pEIICHHH B
KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIECTBAMU
U UX IPUMEHEHUEM;

- YMETh CaMOCTOSITENIbHO IUIAHUPOBAaTh H  MPOBOJIUTH
XUMHUYECKUH HKCIEPUMEHT (MOJIy4eHHE M H3Y4YEHHE CBOMCTB
HEOPTaHUYECKUX ¥ OPraHMYECKUX BEIIECTB, KAUYECTBEHHBIC
peaxkuuu YIJIEBOOPOOB pas3INYHbIX KJIACCOB u
KHCIIOPOJICOICPKAILIMX ~ OPraHUYECKHX  BEUIECTB, pELIEHUE
9KCIIEPUMEHTAJIBHBIX 3a7lay MO0 PACIIO3HABAHUIO HEOPTaHMUECKUX
U OPraHWYECKUX BEUIECTB) C COOJIOIEHUEM TpaBUl OE30MIACHOTO
oOpallleHusi ¢ BelIeCTBaMH U J1a0OpaTOPHBIM 00OpYyIOBaHHUEM,
¢opMynIMpoBaTh  LI€IM  MCCIEJOBAaHUS, MNPEAOCTaBIATH B

paanquﬁ (l)opMe PE3YIbTAaThl OKCIICPUMCHTA, aHAJIU3UPOBATh U
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OIICHUBATD WX JIOCTOBEPHOCTb;
- YMETh  OCYUIECTBJISTh  IICJICHANPABIEHHBI  MOUCK
XUMHUYECKOH MH(OPMALIUY B PA3IMYHBIX UCTOYHUKAX (HAYIHAS U
yueOHOHay4YHas JTUTepaTypa, CpeCcTBa MaccOBOM WH(pOpMAIIUH,
cetb MuTepHer u Apyrue), KPUTUYECKU aHAIU3UPOBATH
XUMHYECKYI0 HHPOPMAIIUIO, ITepepadaThiBaTh €€ U UCIOIb30BaTh
B

COOTBETCTBHUH C TIOCTABJICHHOW y4eOHOM 3a/1a4eii;

- BJIaJICTh CHUCTEMOM 3HAaHMK O METOAaX HAY4YHOTO
MO3HAHUS SIBICHUU TPUPOJIBI, MCIOJIb3YEeMBbIX B €CTECTBEHHBIX
HAayKax M  YMEHHUSIMU  TOPUMEHATh O3TH  3HAaHUS  [IpU
AKCIICPUMECHTAIBHOM HCCJICIOBAHUH BEIIECTB U ISl OOBSCHECHUS
XUMUYECKUX  SIBJICHHM, HMEIOIIMX MECTO B  TPUPOJE
MPAKTUYECKOU

JIeITEIIbHOCTH YeJIOBEKA U B IIOBCEIHCBHON JKHU3HH;

OK 04. DddexrtuBHO
B3aMMOJICHCTBOBATh U

paboTtath B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIBHOCTHU H

CaMOOIIPCACIICHHUIO,

-OBJIaJICHUC HaBBIKaMU
HpOGKTHOﬁ U COLIMAJIbHOM ACATCIIBHOCTH,

OniaieHHe YHHMBEPCAJIBHBIMH

JAEeHCTBUSIMU:

0) coBMecTHasl AeATeJIbHOCTD.
- MOHUMATh U HCIOI30BAaTh MPEUMYIIIECTBA KOMaHIHON

Y MHAUBHUIYaJbHOUN pabOTHI;

- MNPpUHHUMATh

OpTraHHU30BBIBATE U

y4eOHO-UCCIIeI0BATEIHCKOM,

KOMMYHUKATHUBHBIMH

eI COBMECTHOM  JIESTEIIbHOCTH,

KOOPJMHUPOBATh

IeHWCTBUSL TIO0 ee

JOCTH>KEHHIO: COCTABJIATH IUIaH IEUCTBUI, paclpeesaTh

- YMeTb IUIAHUPOBATh M BBINOJHATH XMMUYECKMHA SKCHEPUMEHT
(mpeBpaleHuss OpraHMYECKUX BEIIECTB HpPHU  HarpeBaHUW,
NIOJIyYEHUE OTUIEHA U H3Y4YEHHME €ro CBOMWCTB, KaueCTBEHHBIC
peakuMM Ha @IbJEeTuAbl, KpaxMall, YKCYCHYIO KHCJOTY;
JeHaTypanus O€JIKOB MpU HarpeBaHWM, I[BETHBIE pEaKIHH
0€IKOB; NPOBOJUTH PEAKUUU HOHHOTO OOMEHa, OIpeNeNnsiTh
Cpeay BOJHBIX pacTBOPOB, KaUe€CTBEHHbIE PEAKIIMU Ha cylb(art-,
KapOOHaT- M XJIOPUI-aHMOHBI, Ha KaTHOH aMMOHUS; pellaTh
JKCIEpUMEHTAIbHBIE 3aaud 1o TeMaM 'Mertamisl" u
"Hemetamnsl") B COOTBETCTBUM C MpaBWIAMHU  TEXHUKHU
0€30MacHOCTH MpU OOpallleHHUH C BELECTBAMHU U J1a00paTOPHBIM
000py/I0BaHUEM; TIPEJCTABIISTH PE3YJIbTaThl XUMHUYECKOTO
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pOJM C Y4eTOM MHEHHH yYaCTHUKOB OOCYXIaTh Pe3yJIbTaThI

COBMECTHOH paboTHI;

- KOOPJMHUPOBATh M BBIMOJHATH pPabOTy B YCIOBHUAX
peanbHOro, BUPTYaJILHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIECTBJIATH IO3UTUBHOC CTPATCTUYCCKOC ITOBEACHNEC

B Pa3JIMIHBIX cuTtyanusax, IMPOABJIATD TBOPYCCTBO u

BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBiajeHue YHUBEPCAJIbHBIMU PeryJasTUBHbIMH
AeCTBUAMMU:

I') NPUHATHE ce0s1 U APYTHX JIIO/Iei:

- IIPUHUMATh MOTUBBI U apIryMEHTBI JIPYTUX JIOJEH MpHU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- NpU3HABaTh CBOE IMPABO W TPABO JPYrUX JIOACH Ha
OLIMOKM; - Pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIHH
Jpyroro 4ejoBeKa;

JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii u  QopmynHpoBaTh BBIBOABI HAa OCHOBE JTHX

pe3yJIbTaTOB;

-YMETh CaMOCTOSITEIbHO IJIAHUPOBATH U IPOBOJIUTH XUMUYECKHUI
9KCIIEPUMEHT (IIOJlyYEHUE U U3YyYEHUE CBOWCTB HEOPIaHMUYECKUX
U OpPraHMYECKUX  BEIIECTB, KAueCTBEHHBIE  PEaKLUU
YIJIE€BOJOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIINX
OpPraHMYECKUX BELIECTB, PELICHUE 3KCIEPUMEHTANIbHBIX 33a4 110
pacro3HaBaHUI HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB) C
coOI0OICHHEM MPaBUIl OE30MaCHOTO 00paIIeHUs C BEIIEeCTBAMU U
nabopaTopHbIM  oOopynoBaHUEM,  (GOPMYIUPOBATH  LIETU
UCCIIEJIOBAHMUSI, TIPEAOCTABIIATh B Pa3IM4HON (hopMe pe3ylbTaThl
SKCIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTb;

OK 07.
CopeicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIen cpesl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUH KJIMMAaTa,
TIPUHITUITBI
OepexKIMBOTO

B o00s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:

- c(OpMHPOBAHHOCTD JKOJIOTUYECKON KYJIbTYpHI,
[IOHUMaHUE BIUSHUS COLUAIBHO-DKOHOMHYECKUX IPOLECCOB
Ha COCTOSIHUE INPUPOJHOM M COLMAIBHOU Cpelbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MpobieM;

- [JIAHUPOBAHUE U OCYILIECTBICHHE  JACUCTBUU B
OKPY’KAaIOIllEW Cpelle Ha OCHOBE 3HAHMSA LiEelIed YCTOMYMBOTO
Pa3BUTHS YEJIOBEUYECTBA;

AKTUBHOE  HENpUATHE  JICWCTBUH,

MPUHOCAIIINX BpEa

- C(I)OpMI/IpOBaTB MMpEACTAaBJIICHUA: () XHUMHUYECKOH

COCTABJISIIOLIEH €CTECTBEHHOHAyYyHOW KapTUHBI MHUpPA, DPOJIU
XUMHUU B TI0O3HAHUM SBICHUH TpPHUPOIBL, B (POPMUPOBAHUU
MBIIUICHUSI M KYJIbTYpbl JIMYHOCTH, €€ (PyHKIMOHAIbHON
I'PaMOTHOCTH, HEOOXOIUMOMN JJIsi pelIeHHs MPaKTHUYECKUX 3a/1ad
¥ 3KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 37I0POBBIO
U IIPUPOIHOMU Cpee;

- yMETh co0Io1aTh npaBuiIa HKOJIOTUIECKU
1enecoo0pa3Horo MoBeeHUsl B ObITY M TPYIOBOM N€ATEIbHOCTH

B IIEIIX
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IIPOU3BOJICTBA, OKpY>KalolleH cpele; COXPaHEHHUsI CBOETrO 3JI0POBbS M OKPYKAIOIIECH MNPUPOTHOMN
3¢ heKTHBHO - YMEHHUE IIPOrHO3UPOBATH HEOJIarONpUATHBIE | Cpellbl;  yYUTHIBATH  OIACHOCTH  BO3JICHCTBHMSA HA  JKHUBBIE
JCHCTBOBATH B 9KOJIOTUYECKHUE IIOCICACTBUA IIPEANPUHUMAEMBbIX JIEHCTBUH, OpraHu3Mbl ONPEACIICHHBIX BEIICCTB, IOHUMAasi CMBICT
Ype3BLIYANHbBIX IpPENOTBPAIATh UX; MOKa3arelis NpeaesIbHON T0MYCTUMON KOHLEHTPALINY;
CHTyalusiIx - pacUIMpEeHHE OIbITa AEATEIbHOCTH YKOJIOTUYECKON ; YMETP IIPOTHO3HMPOBATh, AHAIM3UPOBATL M OLCHUBATL C
HAIPaBJIEHHOCTH; MO3UIIMI 3KOJIOTHYECKOH 0€30I1aCHOCTH ITOCJIEACTBHS OBITOBOM U
- OBJIAJICHUE HaBBIKAMHU yueGHO-HCCIeN0BATENLCKOM, | IPOU3BOJACTBEHHON  JCATENBHOCTH YEJIOBEKAa, CBSA3aHHOW C
IPOEKTHOM U COLUMAIBHOM IEATEIBHOCTH; nepepaboTKOM BEIIeCTB; UCMOJB30BATh MOMYUYEHHBIC 3HAHUS IS
MIPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYalIMsIX,
CBSI3aHHBIX C XMMMUE;
- YMETh OCO3HaBaTb OIIACHOCTb BO3JCHCTBUS Ha JKUBBIC
OpraHu3Mbl  OOPEAECIIEHHBIX  BEIIECTB, IIOHUMAs  CMBICI
[IOKa3aTessl NPENENbHOM  JOIYCTUMOM  KOHLEHTpauuu, |
MHOSICHSTh Ha rnpuMmepax CITOCOOBI YMEHBIIECHUS Hu
MPEIOTBPALICHUS] WX BPEIHOIO BO3JICWCTBUS HA OPraHU3M
4eJIOBEKa.
IK...

3 o
1K yka3zeiBatotcst B coorBercTBuu ¢ @PI'OC CIIO peanuzyemoit npodeccuu / crieaibHOCTH
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2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJILHOM JJUCOUILITAHBI

2.1 O0beM JUCUMILUIMHBI U BUAbI Y4eOHOI padoThl

Bua yueOHoii padboThl

O0BeM B yacax

O0bem 00pa3zoBaTeIbHOM NMPOrPaMMbI IM CITATIIMHbI

44

B T.4.

OcHoBHOe conep:kaHue

36

BT. 4.:

TEOpeTUUECKoe 00yueHue

36

IMPAKTUYCCKUC 3aHATUSA

B T.4. KOHTPOJIbHBIC pa6OTI>I

na6opaToprle 3aHATHUA

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJlep:KaHMe (Codep/KaHue
MPUKJIAJTHOT0 MOIYJIfA)

BT. 4.:

TEeOpeTUIeCcKoe 00yueHune

MPAKTUYCCKUC 3aHATUSA

1abopaTOpPHBIE 3aHATHS

ITpomexyTounas arrectanus (1uddepeHIMPOBaAHHBII 3a4€T)

KoncyabTanun

CamocrosiTesibHast padoTa 00yYarouuxcst




2.1 TemaTu4ecKHUil IJIaH U COJAePKAHME TUCIUTINHBI

TrOopCHUs, OKUCIICHUA-BOCCTAHOBJICHUS.

HaunmenoBanme Conep:xanue yueOHOro Marepuasia (OCHOBHOE U PO ecCHOHAIBLHO-OPUEHTUPOBAHHOE), |O§BLeM dopmupyembie
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAY.Ib 4acoB KOMIIeTeHIIU U
1 2 3 4
Ocnosnoe cooeprcanue
Pazngea 1. OCHOBBI CTPOEHUS BelleCTBA 4
Tema 1.1. OcHOBHOe co/iep:KaHue 2 OK 01
Crpoenue aTOMOB  |Tegpernueckoe 0Gyuenue 2
XUMUYECKHX - —
S IIEMEHTOB 1 CoBpeMeHHass MoJeNnb CTpoeHuss aromMa. CUMBOJIMYECKUN $3bIK XUMHHM. XHUMHYECKUN 3IIEMEHT.
Hpupoa DJeKTpoHHAasE KoHQurypamus aroma. Kiaccudukamuss XMMHUYECKHX 3JeMeHTOB (S-, p-, d-
N MITICCKOMN CBSI3H DIieMeHThI). BajeHTHble 37eKTpOoHbI. BalleHTHOCTh. DJeKTpOHHAs MPUPOJa XMMHUYECKOH CBS3U. 2
DNEKTPOOTPULIATETLHOCTh. BUIIBI XUMUYECKON CBsA3M (KOBAJIGHTHAs, MOHHAs, METAJTMYECKas,
BOJIOPO/IHAS) M CTIOCOOBI €¢ 00pa30BaHMs
Tema 1.2. OcHOBHOe coJep:KaHue 2 OK 01
[lepuonuyeckuit Teopernueckoe o0yueHune 2 OK 02
3aKOH M TabiuIia —
LW Mensieneena [leproanueckas cucrema xumMuueckux aneMeHToB .M. MenaeneeBa. @U3nuecKkuii CMbICI
[Tepuoanueckoro 3akona JI.1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
PIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOXKEHUEM 9
XUMHUYECKOTO diemMeHTa B [lepronnueckoit cucreme. MupoBo33peHUYECKOE M HAYYHOE 3HAYCHUE
[lepuoanueckoro 3akoHa J[.M. Menneneesa. [Iporunoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX IJIEMEHTOB.
Pa3nes 2. Xumnueckue peakiuu
Tema 2.1. Tunel OcHOBHOe coiep:KaHue OK 01
XUMIICCKUX TeopeTnyeckoe o0yueHune 6
peaxiuii —
Knaccudukanus W TUNB XUMHYECKHX PpEAKIHA C YyYacTHEM HEOPraHWYECKUX BEIIECTB.
CocraBneHre ypaBHCHUI PeaKIuii COeMHEHNs, Pa3JIOKCHUS, 3aMEIIeHHs, OOMEHa, B T.4. PEaKIni )
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ypaBHeHI/IH OKHCIICHHS-BoccTaHOBJIeHU. CreneHb okucieHusa. OKUCIUTENIF U BOCCTAHOBHUTEID.
CocrapncHue u YpaBHHUBAHUC OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ METOA0M,
OJICKTPOHHOI'O OanaHca. OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC p€akuuu B npupoae,
MPOU3BOJACTBCHHBIX ITPOLCCCAX U KUBHCACATCIILBHOCTU OPTraHU3MOB

KonnuectBennsie oTHOIIEHN B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMHH U PaCUEThI
[0 YpaBHEHUSIM XHMHUYECKMX peakuuil. Monb Kak eIuHuIa KOJM4ecTBa BemiecTBa. MossipHas
Macca. 3aKOHBI COXPAHEHHS MacChl M SHEPruu. 3aKoH ABorajapo. MospHBI 00bEM Ta3oB.
OtHocuTeNbHAs IUIOTHOCTh Ta30B. PacyeTsl 1O ypaBHEHUSIM XHUMHYECKHUX PEAKIHN ¢
HCIOJIb30BaHUEM Macchl, 00beMa (HOpMallbHbBIE YCIOBHSI) Ta30B, KOJTMYECTBA BEIIECTBA

Tema 2.2. OcHoBHOe coJep:kaHue OK 01
DIIEKTPOIUTHYECKA OK 04
Teopernueckoe o0yuenue
1 JAMccolanus u
WOHHBII 00OMEH Teopust >1MeKTPOIUTHUECKON aucconrauuu. HoHbBI. DIEeKTpoIuThl, HEIEKTPOIUTHL. Peaknuy
uoHHoro oOmena. CocraBieHue peakiUii MOHHOro OoOMEHa IyTEM COCTaBICHHUS UX IOJHBIX Y]
COKpAILLEHHBIX HOHHBIX ypaBHEHMI. KuCIOTHO-OCHOBHBIE peakuuu. 3aJaHusi Ha COCTABJICHUE
MOHHBIX peaKkIuii
Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIaHMYECKHUX BelleCTB OK 01
OK 02
Tema 3.1. OcHoBHOe coaep:xaHue
Knaccudukanus
(prkans, Teopernueckoe o0yueHue
HOMEHKJIaTypa 1
CTpocHHUeE [Tpeamer Heoprannueckoi xumuu. Knaccuduxkanus Heoprannyeckux BemecTs. [Ipocteie u IIK...
HeopraHudeckux —|C/I0’KHBIC BEILECTBA. OcCHOBHBIE KJIacChl CJI0KHBIX BEHIECTB (OKCUbI, THIPOKCH/IbI, KUCIIOTHI,
BelecTB coiu). B3auMocBs3b HEOPraHNYECKUX BELIeCTB. ArperaTHble COCTOSIHUS BEIIECTBA.

Kpucranmnaeckue u amopdubie BemecTBa. TUITBI KPUCTAUIMYECKUX PEIIETOK (aATOMHAs,
MOJIEKYJISIpHAs, HOHHAs, METaJUTMYEeCKasi). 3aBUCUMOCTh (PH3UYECKHIX CBOIMCTB BEIIECTBA OT THIA
KPHUCTAJUIMYECKON PEIIETKH. 3aBUCUMOCTh XMMUYECKOM AKTUBHOCTH BEILIECTB OT BUJIa XUMHUYECKON
CBSI3M U TUTIA KPUCTAJUINYeCcKoi pemeTku. [IpiuanHbl MHOrooOpa3us BEIeCcTB
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HOMeHKJ'IaTypa HCOpPraHNMYCCKUX BCHICCTB: HA3BAaHHUC BCHICCTBA HCXOOd H3 HX XHUMHYECKOH]
q)OpMy.]IBI WIN COCTaBJICHHE XHUMHUYECKOI q)OpMy.]IBI ucxoasa W3 Ha3BaHUA BCUICCTBA IIO|

mexayHapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE. 2
Tema 3.2. OCHOBHOe co/iep:KaHue 4 OK 01
®uznkoxnuMu4ecki | TeopeTnueckoe 00ydeHne 4 OK 02
¢ CBOMCTBA Mertamipl. O0mue ¢u3nveckue M XHUMHYECKHME CBOWCTBA MeTawioB. CrocoObl MHOTy4eHUs. 2 IIK...
HCOPraHMHCCKUX  3yayeHre META/UIOB M HEMETA/UIOB B MPUPOJE M KHU3HEACATCIHLHOCTH YEIIOBEKa U OPraHU3MOB.
BCILICCTB Koppo3us MeTamuioB: BHIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeraiuiel. OOmue (u3nyeckue W XUMHYECKHE CBOMCTBA HEMETAUIOB. THITMYHBIC CBOICTBA

HemeTaiuioB 1V— VII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeIMHEHNN HEMETAJLIOB.

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB,

KHUCIIOT, COJIe H JIp.). 3aKOHOMEPHOCTH B M3MEHECHUH CBOWCTB MPOCTBHIX BEIIECTB, BOJOPOIHBIX 2

COCTMHEHHUH, BBICIINX OKCHIOB U THIPOKCHIOB
CamocrositesibHa [CamocTosiTe/ibHAsA padoTa 2
s pabora CocraBneHre ypaBHCHUI XUMUYECKUX PEAKIMI C y4aCTHEM MPOCTHIX M CIOKHBIX HEOPraHUYECKHUX|
00yyaromuxcs BELIECTB: METAUIOB M HEMETA/IOB; OKCHJOB METAIUIOB, HEMETAUIOB M aM(OTEPHBIX JIEMEHTOB; )

HEOPTaHUYECKHX KHCJIOT, OCHOBaHMH M aM(OTEpHBIX TUAPOKCHIOB; HEOPraHHYECKUX COJICH,

XapaKTePU3YIONIUX UX CBOWCTBA.
Pazneua 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BelleCTB 12 OK 01
Tema 4.1. OcHoBHOE coJep:KaHue 6 IIK...
Knaccudukauus, |Teopernmueckoe oyuenue 6
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CTpOCHUE U
HOMEHKJIaTypa
OpraHUYeCcKuX
BEILIECTB

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannyeckoi xumuu. Mecto
Y 3HAUYEHHUE OPTaHUYECKON XMMUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KaK MOPSAI0K COETMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJE€HTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUU XHWMHUYECKOTO CTPOCHHUS OpraHUYecKux coeauHeHut A.M.
BytnepoBa. YriiepoaHblii CKEJIET OPraHUYECKOM MOJEKYJbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOeHUsI MOJieKyl. M3omepust u n3omepsl. [loHsTHE O (DyHKIIMOHAIBHON TpyIIIIe.
Pagukan. [lpuHimunsl  kjaccuUKanuu — OpraHUYECKUX — COeIMHEHUH.  MexayHapoaHast
HOMCHKJIATYpa ¥ TMPHHIMIBI HOMEHKJIATYPhl OpraHWUYecKuX coeAuHeHuid. [loHsaTue 00
a30TCOJEPIKAIINX COSAMHEHUSIX, OMOJIOTHYECKH aKTUBHBIX BEIIECTBaxX (YrieBojax, jKUpax, Oenkax|
U 7p.), BBICOKOMOJEKYISPHBIX COCIUHEHHUSX (MOHOMEpP, TMOJUMEP, CTPYKTYPHOE 3BEHO)
Homenknarypa opraHun4eckux COeMHEHHI OTJENbHBIX KIacCOB (HACBIILIEHHBIC, HEHACKIILIEHHBIC U
apOMaTUYECKHE YIIICBOJOPOIBI, CIIUPTHI, (DEHOJBI, aIbJCTHIbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI H
np.) CoctaBieHue NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHHMUECKUX BEIIECTB

OTJCNILHBIX KJIACCOB, UCIOJB3Ys UX HA3BaHUS 110 CUCTEMATHYECKOW U TPUBUAIBHON HOMEHKIIATYPE
(9TWJICH, aleTWJICH, TIHMIEPUH, (eHolN, (OopMabIeTHA, YKCYCHas KHCJIOTa, TIIMIWH). Pacdersl
npocTeiien GopMyIibl OpraHuYecKol MOJIEKYJIbl, HICXOMS U3 3JIEMEHTHOro cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCJIMHEHU U

OcHoBHOE CoAEpKaHue

Teopernueckoe o0yuenue

OK 01
OK 02

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMYECKMX COEAMHEHUH OTAEIbHBIX KJaccoB (OCOOEHHOCTH|
KJaccu(uKalul ¥ HOMEHKJIATyphl BHYTPH KJlacca; FOMOJIOTHYECKHUH psia U obmas ¢dopmyna;
nu3oMepust; pU3nUecKre CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI OTyUEHUs )

[IpenensHble yriieBOOPO/bI (AIKAHBI U LUKJIOANKaHbI). ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX]
HUCTOYHUKOB TeEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPUPOJIHBIX YIJIEBOJOPOJIOB,
HaXO0XJICHUE B IIPUPOJE U IPUMEHEHNE allkaHOB; HenpenenbHble (aIKeHbI, aJIKUHBl U aJIKaJUuCHbI)
U apoMaTHYeCKHE YIJeBOAOpOAbl. ['opeHue aleTwieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYpHOIO
IUIAMEHH U1 CBapKU U PE3KU METAJUIOB

Kucnoponconepxxamme coenuHeHust (coupthl M (EHOJNbI, KapOOHOBBIE KHUCIOTHI M 3(UPHI,
aJbJIETUIbl U KETOHBI, )KUPBI, yriaeBoabl). [IpakTnueckoe MpuMEHEHUE STUIIEHIJIMKOJISA, TTIMIEPHHA,
¢denona. IlpumeHenune Qopmanbaeruja, auneTalbIernia, YKCyCHOM KHCIOTBL. Mbuia Kak CcOJH

BBICIIHUX Kap6OHOBBIX KHUCIIOT. Morolue cBOMCTBa MblLjia
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A3zoTcozepkalie CcoelMHEHHs (aMUHBI W aMUHOKMCIOTHL, Oelku). BricokomonekynspHble)
COCIMHEHUs! (CHMHTETHYECKHEe M OMOJOTHYECKU-aKTHBHBIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE

2
3BeHO. [lonumepusanus 3TuaeHa Kak OCHOBHOE HAINPABIIEHUE €ro MCIONb30BaHUs. ['eHeTnyeckasd
CBSI3b MEXJy KJIACCAMH OPTaHUYECKUX COCTUHEHUN
Pazpeua 5. Kunerunveckne u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui OK 01
Tema 5.1. OcHOBHOe coiep:KkaHue ?;;(02
Cropocts Teopernyeckoe 00yueHue
XUMUYECKHX
PeaKITHiL. CKopoCTh peakiny, ee 3aBUCUMOCTb OT PAa3IMYHBIX (AaKTOPOB: MPUPOIBI pearnpylouux BelleCTs,
XIMIUECKOe KOHLCHTPAIJMH PEArupylOluX BELIECTB, TEMIEPATyPbl M IO/ PEAKIMOHHON IOBEPXHOCTH.
paBHOBecHe TennoBsie 3 (HEKThl XUMUYECKUX peakUuid. DK30- U SHIOTEPMUUECKHE, PEAKIHH.
OOpatumocTth peakiui. XUMUYECKOE PAaBHOBECHE M €ro CMEIIEHHME I0J JEHCTBHEM Ppa3IUYHbIX 2
(bakTOpoB (KOHIEHTpALlMS PEAareHTOB WM MPOJIYKTOB PEAKIUH, AaBJICHUE, TeMIeparypa) s
CO3J1aHUsI ONTUMAJIBHBIX YCIOBUN NIPOTEKAaHUs XUMUYECKUX ITpoueccoB. [Ipuanun Jle [larense
Pa3nean 6. PacTBopbI OK 01
Tema 6.1. OcHoBHOE coaepKaHue OK 02
IonsTne o Teoperuueckoe oGyuenue OK 07
pacTBOpax — 1IK...
PactBopenue kak pusuko-xumudeckuii mpoiecc. PactBopsl. CriocoObI MPUTOTOBJICHHS PAaCTBOPOB.
PactBopumocTs. MaccoBas 10151 pacTBOpeHHOro BemiecTBa. (CMBICH IOKa3zaTesl MpPeesibHO 2
JOTTYCTUMON KOHIICHTPAIIUHU U €T0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTHUECKO 0€30MacHOCTH.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIATHOTO MOXYJIS) 4
Paspnen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOM 1eATeJIbHOCTH YeJI0BeKa 4 OK 01
Tema 7.1. OcHoBHOe coaep:xaHue 4 OK 02
XuMmus B ObITY U OK 04
.. |TeopeTnyeckoe odyuenune 4 OK 07
MIPOU3BOICTBEHHOM
JEATENLHOCTH Hogeitmme 1oCTHXEHNS] XUMUYECKOW HAYKU 1 XUMHYECKON T€XHOJIOTuH. Posib XumMuu B 5 IIK...
qeroBeKa o0ecrevYeHnn YKOJIOTHUECKOM, SHEPreTHIEeCKON U MUIIEBOI 0€30MacHOCTH, PAa3BUTUU MEAHUIIHHEI.
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[TpaBuiia 3KOJIOTUYECKH 11€7IeCO00PA3HOr0 MOBEICHUS B OBITY U TPYJOBOW AESITEIHLHOCTU B IIEJIAX]
COXPAHEHHUS CBOETO 3JI0POBbS U OKPYXKAIOWIEH NPUPOJHOM CPEAbI, OMACHOCTh BO3JCHCTBUSA HA 2
JKUBBIE OpPraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.

CamocrosTeabHas|CamocTrosiTe/ibHAast padoTa 2
padora [IpaBuiia MOMCKA M aHAIW3a XMMHYECKONM MH(OPMAlMK M3 PasIHYHBIX MCTOYHHMKOB (HaydHas M )
00yuarommxest yueOHO-Hay4Has JIUTEpaTypa, CpeACTBa MaccoBoi nudopmanu, ceth Mureprer)

Bcero 44

Ilo kaodicooti meme onucvigaemcsi codepixcanue yuyebOHO20 Mmamepuana (8 OUOAKMUYECKUX eOUHUYAx), HAUMEHOBAHUS HeoOX0OUMbIX
nabopamopuvlx, npakmuueckux u uHvlx 3auamut. Obvem uacoe onpedensemcs Nno Kadxcoou nozuyuu cmoaoya 3. *lpogheccuonanvro-
OPUEHMUPOBAHHOE COOePICAHUe MOdcem Oblmb pacnpedeseHo no pazoeram (memam) uiu CKOHYeHmpuposaro 6 pazoeie Ilpuxnadnoii mooyis, a
Maxoice peanuzyemcs NOCPeOCmMEoM peuleHus: NPaAKmuKoOPUEHMUPOBAHHBIX 3A0ay 8 MeMAMUYECKUX MOOYIsX

®DoHJ OLIEHOYHBIX CpCACTB M0 AUCHUIINHE IIPCACTABJICH B IIPHUJIOKCHUH 1.
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI
OBIIIEOBPA3OBATEJIbHOMN JUCHUIJIAHBI

3.1 TpeGoBaHus K MUHUMAJIBHOMY MATEPHAJBLHO-TEXHUYECKOMY

o0ecneYeHmIo:

Jlist peanuzanuy mporpaMMbl TUCHMIUIMHBI TOKHBI OBITH MPEAYCMOTPEHBI
CJIEIyIOUIUE CTIeIMAIbHbIC TIOMEIEHUS: YUeOHbIM KaOMHET XUMUU W/UIN y4eOHON
XUMHUYECKOH 1abopaTopuu.

YdueOHast ayautopusi Uis TPOBEACHHS YUeOHBIX 3aHATHH, OCHAaIICHHAs
000OpyI0BaHUEM M TEXHUYECKUMHU cpeacTBaMu 00ydeHus (Ne 1)

PaGouee Mecto mpernogaBarens, pabodyue MecTa OOydarolIuxcs, ydeOHas
JIOCKa, KOMIUIEKT MYJIbTUMEIUHHOTO o00OpyAoBaHUs (dKpaH, MPOEKTOD,
KOMITBIOTED, MOAKIIOYEHHBIH K cetu «HTepHeT» M 00ecleueHHbI JTOCTYIOM B
AJIEKTPOHHYI0  MH(OpMalMOHHO-00pa3oBaTenbHyl0  cpeny  DI'BOY  BO
MI'"ABMub — MBA umenu K.M. Ckpsiouna).

YdaeOHast ayauTopusi Ui TPOBEACHHS YYeOHBIX 3aHITHH, OCHAaIICHHAs
000py/I0BaHUEM U TEXHUYECKUMU cpeacTBamu oOyueHust (Ne 402).

PabGouee mecto mpenoaaBatens, paboune MecTa 00ydaroluXcCsi, KOMILIEKT
CHeluaInu3upoBaHHOM MeOenu, ydeOHas Jocka, MmKapbel ISl  XpaHEHUs
XUMHUYECKUX PEAKTUBOB CIECIMAIM3UPOBAHHOTO 000pY0BaHUs, MIKad BHITSHKHOM,
000pyZ0BaHUE /1JIsl TPOBEACHHUS JIA0OPATOPHBIX PabOT MO OMOJIOTUYECKOU XUMUHU.

VYyeOHast ayauTopusi Uisi TPOBEACHHUS YYEeOHBIX 3aHATHH, OCHAIICHHAS
000pyZOBaHUEM U TEXHUYECKUMHU cpefcTBaMu 00ydeHus (Ne 404).

PabGouee mecto mpenomaBatensi, paboune MecTa 00ydaroluXcsi, KOMILIEKT
cHenuaiu3upoBaHHOM MeOenu, ydeOHas Jocka, ImKadbl [ XpaHEHUs
XUMHUYECKUX PEAKTUBOB CICIMAIM3UPOBAHHOTO 000PY0BaHUs, MKad BHITSHKHOM,
000py0BaHUE /IJIs TPOBEACHHUS JIAOOPATOPHBIX Pa0OT MO OMOJIOTUYECKON XUMUHU.

OGopyroBaHue yuyeOHOro kKaOMHeTa (HAIJsIAHbIE MOCOOMS): HAOOPHI
IAPOCTEP>KHEBBIX MOJENIE MOJEKYJI, MOJEIN KPUCTAUIMYECKUX PEHIeTOK,
KOJUICKIIUM TPOCTBIX M CIIOKHBIX BEIIECTB W/WIM KOJUICKIIUH TIOJMMEPOB;
KOJUICKIIMSI TOPHBIX TIOPOJI M MHUHEpajoB, Tabnuia MeHnaeneeBa, ydeOHbIC
bunbMbI, HUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacrBa o00y4eHHsi: KOMIBIOTEp C YCTpOMCTBamMu
BOCIIPOU3BEJICHUSI 3ByKa, MPHUHTEP, MYJIbTUMEANA-TIPOEKTOP C  IKPAHOM,
MYJIbTUMEIUMHAS JOCKA, YKAa3Ka-IPE3EHTEP Il IPE3CHTALMM.

O6opynoBanue abopaTopun U pado4ux MecT JaA00PATOPUU: MEH3YPKH,
MUTICTKU-KANEIbHUIBI, TEPMOMETPBI, MHUKPOCKON, JIyIbl, TMPEAMETHBIC U
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MOKPOBHBIE CTEKJA, IUIAHIIEThl [JI KaleJbHbIX peakiuil, (QuibTpoBajibHas
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3WHOBBIE MPOOKHU, (HOHAPUKH,
HAa0Op pPEaKTUBOB, CTEKJISHHbIC NAJIOYKHU, INTATUBBI JJIsi TPOOUPOK; MEpHbBIC
LUMJIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKH JENHUTENbHbIE HUIuHAprueckue (50-
100 ™), crynku ¢ TecTHKOM, (apdopoBble YalIKWd, MTUHUETH, (QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OJJIEKTPOIUIUTKH, Ja0OpaTOPHbIE
HITaTUBBI, CIUPTOBBIC TOPEIKU, CHUYKH, MPUOOp JUIsl TMOIy4YeHUs ra3oB (Wid
npoOUpKa C Tra300TBOJAHON TPYyOKOH), JepKaTenu ajisi MPOOUPOK, CKIISTHKUA IS
XpaHEHHUs PEaKTUBOB, pa3JaTOYHbIC JIOTKHU; XuMudeckue ctakansl (50, 100 u 200
MJ1); IIMATENW; MUHIIETHI; TUTEIbHBIC IIUIIbI; CEKYHIOMEPHI (TailMepbl), MEpHbIE
npobupku (Ha 10-20 mur) u MepHbIe KOIOBI (25, 50, 100 1 200 M), BoastHas OaHs
(WM TepMOCTaT), CTEKJISTHHBIE MAJOUYKH; KOHUYECKUE KOJIObI A1t TuTpoBaHus (50
u 100 wmu1); WMHAMKATOpHBIE NOJIOCKH Uisl omnpexaeneHus pH u cranmaptHas
WHIUKATOpHAs IIKaja; yHUBEPCAIbHBIA MHAUMKATOP; nuneTku Ha 1, 10, 50 M (unum
no3atopbl Ha 1, 5 u 10 mut), OropeTku Ui TUTPOBAHMS, MEIUITUHCKUE IIMPHUIIBI HA
100—-150 mu1, maGopaTopHble W/ WM aHATUTHYECKUE BeCchl, pH-MeTphl, CymniIbHbIN
mkad, u ap. JabopaTopHoe 000pyaOBaHHE.

3.2. Uu¢popmanuoHHoe odecneyeHne peau3auu NporpaMmmbl

1. Jlist peanuzanuy mporpaMmbl OMOIHMOTEUHBIN (GOHT 00pa30BaTEIbHON
OpraHu3alliy J0HKEH UMETh MeYaTHhIE W/WIIN DJIEKTPOHHBIE 00pa3oBaTeIbHbIE U
WH(OOPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBaHHbIE IS  HCIOJB30BaHHS B
00pa30BaTeNHLHOM IPOIIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

2. Pexomenmyembie nevyaTHbIC U3JTaHUS 1o peanuzanuu
00111e00pa30BaTeIbHOM  JAMCIUIUIMHBI ~ TPEACTaBICHbl B METOAMYECKUX
PEKOMEHIAITUSAX TI0 OpPTaHU3aIui O0yICHHSI.

3.3. [lepeyenb pekoMeHaAyeMbIX YUeOHbIX u3aanui, UuTepHer-
pecypcoB, OCHOBHOM M JOIOJTHUTEIbHOM JUTEPATYPhI:

OcHoBHas yueOHast JuTepaTypa:

1. | I'ycena, E. B. Xumus aisa CI1O: yaeOHO-MeTOMUECKOE
nocobue / E. B. I'yceBa, M. P. 3uranmmuna, /[. U. Kynukosa.
— Kazans: KHUTY, 2019. — 168 ¢c. — ISBN 978-5-
78822792-4. — Texkcr: >neKTpoHHbIH // JIaHb :
aeKTpoHHOOMOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096

OduumanbHbIi callT
www.e.lanbook.com,
(OBC «Jlanby)
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2. | Yepnukona, H. 0. Xumust B JOCTYITHOM H3JI0KEHUU: Y4eOHOE
noco6wue st crio / H. FO. YUepaukoBa. — 2-e usn., crep. — OdbuimanbHeTi caiit
Cankr-Ilerepoypr: Jlans, 2022. — 316 ¢. — ISBN 978-5- www.e.lanbook.com,
8114-9500-9. — Texkcrt: aneKTpoHHbIi // JlaHb: (OBC «Jlanby)
3JIEKTPOHHO-0MOMHoTeynas cucrema. — URL:
https://e.lanbook.com/book/195532

3. | Llleuumpina, JI. B. Xumus: yae6Hoe mocooue / JI. B.
[lleBnunpina, A. . AmapueB. — HoBocubupck: HI'TY, 2017. ObHIHATEHBII caiiT
— 92 c¢. — ISBN 978-5-7782-3345-4. — Tekct:| www.e.lanbook.com,
AIIEKTPOHHBIH // JlaHb: 1eKTpOHHO-OMOINOTEeYHAs CHCTEMA. (OBC «Jlaub»)
— URL: https://e.lanbook.com/book/118505

4. | bounos, JI. H. Xumust: yueonuk mis CITO / JI. H. biunos, U.

JI. Ilepdunosa, T. B. CokonoBa. — 2-e u3m., crep. —
CanxkrllerepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-
8114-

7904-7. — TexkcT: anekTpoHHbIH // JlaHb:

3JeKTpoHHOOMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183

OdunuanbHBIN CaiT
www.e.lanbook.com,
(OBC «JIanby)

I[OHOHHHTCJIBH&H y‘Ie6HafI JaTeparypa:

5. UYepnukona H. 1O., Memepsikosa E. B. Pemraem 3aauu no OdunmanbHpIl calT
XMMHH CAaMOCTOSTENEHO: yuebHoe nocobue / H. TO. www.e.lanbook.com,
Yepuukosa, E. B. Memepsikosa — Cankrt-IletepOypr: Jlaub, (OBC «Jlanb)
2022. — 328 c.

6. | Kanycruna A. A., Xansuenko U. I'., JIu6anos B. B. O6mas u OdunmanbHbIi calT
Heopranuueckas xumus. [Ipaktuxym / A. A. Kanyctuna, W. www.e.lanbook.com,
I'. Xanbuenko, B.B. JIu6anoB — Caunxr-IletepOypr: Jlans, (3BC «Jlanby)
2020. — 152 c.

Ilepeuenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAINMOHHOM CeTH

«I/IHTepHeT», HGOﬁXOI{I/IMbIX AJIFd OCBOCHUSA JUCIHUIIIINHBI

WuTepHer-pecypebl onoimoteku: https://library.mgavim.ru/

Hnpopmayuonmvie mexnoocuu TPUMCHSIIOTCS IS .

— cbopa, XpaHEeHHs, CUCTEMATU3AllMK W BbIJJa4Yu Y4eOHOM M HAy4yHOU
uH(popmanuu;

— 00pabOTKH TEKCTOBOM, rpaUuecKoi U SMIIUPUIECKON HH(POPMALINH;

— MOATOTOBKH, KOHCTPYHUPOBAHUSI W TMPE3EHTAIlMSI HWTOTOB Yy4eOHOM
JEATEIbHOCTH,
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— CaMOCTOSITEJIBHOTO MOUCKA JOMOJIHUTENBHOIO Y4€OHOIrO M HAay4yHOTO
MaTepuaina, C HCIOJIb30BAHUEM ITOMCKOBBIX CHCTEM U CalWTOB ceTh VHTepHeT,
3JIEKTPOHHBIX SHIUKIONEANN U 0a3 JaHHBIX.

Hnpopmayuonnvie cnpagounvle cucmemsvl TPUMEHSIOTCS Uil pPELICHUS
Pa3IMYHOrO POJia MO3HABATENIBHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

B xozxe peanuzanuu menei u 3aa4 AUCUUIUIMHBI 00YYaroIecss MOTYT MPH
HEOOXOJMMOCTH  HCHOJIb30BaTh BO3MOXHOCTH HH(POPMALIMOHHO-CIPABOYHbBIX
CUCTEM, JIEKTPOHHBIX OMOJIMOTEK U apXUBOB.

IleuyaTHble u (WIK) 3JIEKTPOHHBIE pecypcbl st ul ¢ OB3

VY4eOHo-MeToAMYECKHE MaTepUaIbl A1 00Y4arOIUXCs U3 YHCiia MHBAINWIOB
u mu1r; ¢ OB3 npenocrapisitores B popmax, aJanTUPOBAHHBIX K OTPAHUUEHUSM HX
3I0POBbsI U OCOOEHHOCTSIM BOCHPUSATHS M 00paOOTKHM MOCTynaroumend ydeOHOU
uH(popManuu.

JLns oOyyarmuxcs ¢ HapyIeHUsAMH 3pCHHUS:

. B IIEYAaTHOM OopMe YBEIMUEHHBIM LIPUPTOM U ¢ HEOOXOUMOMN
KOHTPacCTHOCTHIO;

. B (hopMe 3IIEKTPOHHOr0 JOKYMEHTA (Bepcusl Uil CIa0OBUISIINX);
. B (hopme aynuodaiina;

. B IleyaTHOU opMe Ha si3bike bpaits.

JLns o0yyaromuxcs ¢ HapyIeHUeM cayxa:

. B Ie4aTHOU Popme;

. B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JLis iii ¢ HapyIeHUsIMA ONOPHO-ABUTATENILHOTO ammapara:

. B Me4aTHOU Popme;

. B (hopMe€ FNEKTPOHHOI'O JOKYMEHTA;

. B (hopme ayauodaiina.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJABHOM JUCIHUILINHBI

Koutposib ¥ omeHka pe3ynbTaTOB OCBOCHHS 0O0IIe00pa30BaTEILHOM
JTUCHUUIUIMHBL PACKPBIBAIOTCA Yepe3 AUCHUILIMHAPHBIE pPE3yJbTaThl, HAMPaBJICHHBIC
Ha (opMHUpOBaHUE OOIMMX W TPOPECCHOHAIBHBIX KOMIICTCHIIMI MO pasjaeiaM Hu
TeMaM CoJIep)KaHUs yueOHOTro MaTepHaa.

KoHTposs u olieHKa pe3ynbTaToB 00yUYEeHHS OCYIIECTBIISCTCS MperoaBaTesieM
B TMpollecce TPOBEACHUS MPAKTUYECKUX 3aHATHH U J1abOpaTOpHBIX padoT,
TECTUPOBAHMS, a TAK)KE BBIMOJHEHUS OOYUYAIOIIUMUCS WHAWBUIYAIBHBIX 3aJIaHHM,
MIPOEKTOB, MCCIIENOBaHUNA. Pe3ynbrarel 00y4YeHUs OIMPEACNIIOT, YTO O0Yy4aromuecs
JOJDKHBl  3HaTh, TOHUMATh W JEMOHCTPUPOBATH [0 3aBEPIICHUU U3YUYCHUS
JTUCIUILINHEL.

Jns popMupoBaHMs, KOHTPOJIS W OLIEHKH PEe3yJbTaTOB OCBOEHUS Yy4ueOHOMU
JTUCHUIUIMHBI UCIOJIB3YETCS CHUCTEMa OILEHOYHBIX MEPONPUATUM, MPEICTABISIONMIAS
c000M KOMITJIEKC YUeOHBIX MEPOIIPHUATHIH, COTIACOBAHHBIX C PE3yJbTaTaMu 00yUYeHHUS
u chopmynupoBaHHeix ¢ ydetomMm PI'OC COO (mpeameTHble pe3yJbTaThl IO
nuctumirae) u @I'OC CIIO.

Ne |OK/MK |Moayas/Pa3nen/Tema |Pe3yiabtar 00yueHus Tuner OHeHO‘jﬂbIX
MeponpusiTHii
I OcHoBHOE cogepkaHue
1 DopMyIMpPOBATH
Paznen 1. OcHOBBIGazoBbIe MOHATHS U
CTPOCHHUS BEIECTBA 3aKOHBI XUMHUH
1.1 |OKO01 CrpoeHnue atoMoB| CocTaBiaTh xumuueckue (1. Tect «Ctpoenue
XUMHUYECKHUX DIEMEHTOB (POPMYIIBI COETUHEHUI B |aTOMOB XMMHUYECKUX
U TMPUPOJA XUMHUYIECCKOU COOTBETCTBUU CO 9JIEMEHTOB M TIPUPOIA
CBSI3H CTETNEHBIO OKUCIIEHUS XUMHYECKON CBSZH.
XUMHUYECKHX JJIEMEHTOB, |2. 3amauu Ha
MCXOJISl U3 BAJICHTHOCTU U |COCTABJIICHUE XUMHUECKUX
AJIEKTPOOTPHUIIATESIHLHOCTH |(POPMYJT IBYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynb(puI0B, TUAPHUIOB U
T.IL.).
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3. 3amanus Ha
HCITOJb30BaHUE
XUMHUYECKOM CHMBOJIMKH H
Ha3BaHUW COEIUHEHUH II0
HOMEHKJIaType
MEXIYHAPOJAHOTO  COK03a
TEOPETUYECKOMN 5]
NPUKIATHOW  XHUMHH U
TPUBUAIBHBIX Ha3BaHUM]
IUIS COCTaBJICHUS
XUMHUYECKHIX bopmymn
JIBYXaTOMHBIX COCIUHECHUN
(okcunoB, Cynb(HIIOB,
TUAPUIIOB U T.I.) U JPYTHX
HEOPraHUYeCKUX
coeIMHEHU I OTAEIBHBIX
KJIaCcCOB

1.2

OK 01
OK 02

Ilepuonuueckuii 3aKOH U
tabauna J1. 1.
Menneneesa

XapakTepru3oBaTh
XUMHYECKHE DJIIEMEHTHI B
COOTBETCTBHH C UX
MMOJ0KEHIEM B
MEePUOUYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB
JI.1. MeHnnaeneeBa

1. Tect
«Metannnyeckue /
HEMeTaJlJINYeCKHe
CBOMCTBA,
3JIEKTPOOTPHULIATENILHOCTD |
CPOJICTBO K BJIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KCHUEM B
MEPUOUYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB
.. MennaeneeBay.

2. [IpakTnueckue
3a/1aHMs HA YCTaHOBJICHUE
CBSI3U MEXITY CTPOCHUEM
aTOMOB XHUMHYECKHUX
DJIEMEHTOB U
NEePUOIUYECKUM
H3MCHCHHEM CBOMCTB
XHUMUYECKHUX DJIEMEHTOB U
HX COCIMHCHUM B
COOTBETCTBHUH C
MOJI0KESHUEM
Ilepuonnueckoii cucreme.
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3. IIpakTHKOOpUEHTHPOBAHHbBIE
TEOpPETUYECKUE 3alaHus Ha
XapaKTEepU3aLUI0 XUMUUECKUX
9JIEMEHTOB: «MeTtaminyeckue /
HeMeTaJlJINYeCKHe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKHX IJICMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MEPUOANUECKON
CHCTEME XMMHYCCKUX
3JICMCHTOB

J.1. MenneneeBa»

2 Pazneu 2. XapakrepuszoBarb THNbI|KoHTpoOAbHAN pabdora
e P — xumMnuyeckux peakuuii  |«CTpoeHue BellecTBa H
peakuuu XHMHYeCKHe PeaKkium»

2.1 |OK Ol |Tunmst xumuueckux  |COCTaBISITh pEAKINH 1. 3ajaun Ha cocTaBiieHUE

OK 04 |peakumit COEIMHEHMS, PA3JIOKEHUS, |yPABHEHUN PeaKLnid: —

oOMeHa, 3aMelIeHNUs, COCMHEHUS, 3aMEIICHNS,

OKHUCJIUTEILHOBOCCTAHOBHU |pa3lioKeHUs, 00MEHa;

TEJbHBIC PEAKIIHH — OKHCJIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/3|
ANEKTPOHHOTO OaiaHca.
2. 3amaud Ha pacyeT MaccChl
BellecTBa WM 00bEMaA Ta30B IO
M3BECTHOMY KOJINYECTRY]
BEIIECTBa, Macce WU OO0BEMY]
OJTHOTO W3 YYacTBYIOIIUX B
peakiuu  BEIIECTB;  Pacu&Thl
Macchl  (00BEMa, KOJIMYECTBA|
BEIIIECTBA) MPOJIYKTOB PEaKIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
npUMecH

2.2 Onektponutrueckass |CoCTaBIATh ypaBHEHUS 1. 3aaHust Ha COCTaBIIEHUE
JUCCOLAIs U XUMHUYECKUX PeaKInu MOJIEKYJISIPHBIX U MOHHBIX
HWOHHBIN 00OMeH HOHHOTO OOMEHa ¢ pEeaKUuii C y4aCTUEM KHUCIIOT,

y4acTUEM OCHOBAaHMU U COJIEH,
HEOPTraHMYECKUX BEIIECTB |YCTAHOBIICHUE H3MEHEHUS
KHCIIOTHOCTH CPEIbI
2. JlaGopaTtopHas pabota
"TUnpl XUMHUYECKUX peakiuii"
3 Pa3nea 3. Crpoenue |HccnenoBath crpoenue u|KonTpoJsbHasi padora

M CBOMCTBA
HEOPraHN4eCKHUX
BeIeCTB

CBOHCTBA
HEOPraHU4eCcKHX
BelIeCTB

«CBoiicTBa HEOPraHnI€CKUX
BEIIECTB)»
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3.1

OK 01
IIK..

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIIECTB

Knaccugunuponartsb
HEOpraHW4eCKHe BEIIeCTBa
B COOTBETCTBHUH C UX
CTpOCHHEM

1. Tect «HoMmeHKkiarypa u
Ha3BaHHE HEOPTraHMYECKUX
BELIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTABJICHUE XUMHYECKOU
(hopMyIIbI HCXO/I U3 Ha3BaHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3amaun Ha pacyeT
MacCcOBOM J0JU (MaccChl)
XUMHYECKOI0 JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aganus
1o KJaccupuKamuu,
HOMEHKJIAType U XUMUYECKUM
(dhopMyliaM HEOPraHUYECKUX
BEIIECTB PA3JIMYHbIX KJIACCOB.
4. [IpakTuueckue 3aganus
Ha ONPEAECICHUE XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3M U TUIA KPUCTAJUINYECKOM
peleTku

3.2

OK 01
OK 02
I1K...

DU3HKO-XUMHYECKUE
CBOMCTBA
HEOPTraHUYECKHUX
BEIIECTB

YcranaBiuBaTh
3aBHCHUMOCTD
(UBUKOXMMUYIECKUX
CBOMCTB HEOPTaHUUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB M MOJIEKYI, &
Tak)Ke TUIa
KPUCTAJUIMYECKOU
pemeTKn

1. Tect «OcobeHHOCTH
XUMHUYECKHUX CBONCTB OKCHJIOB,
KHCIIOT, OCHOBaHUH,
aM(pOTEPHBIX THAPOKCUIOB U
coJeiny.

2. 3ajaHus Ha COCTaBIICHUE
yYpaBHEHUN XUMUYECKUX
peaklMil C ydaCTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHMUECKHUX
BEILECTB: OKCHJIOB METAJIJIOB,
HEMETaJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHHI1 U
amM(pOTEepHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
Y CIIOCOOBI TOTydeHus. 3.
[IpakTUKO- OPUEHTHUPOBAHHDBIE
TEOPETHUECKHUE 3aJaHus Ha
CBOMCTBA U MOJTYYEHUE
HEOPTraHWYECKHUX BEIECTB

Paznen 4. Ctpoenue
U CBOliCTBA
OpraHu4yecKux
BellecTB

HccnenoBarb cTpoeHue u
CBOHCTBA OPraHUYeCcKHUX
BelEeCTB

Konrtpoabnas pabora
«Ctpoenne U CBOMCTBA
OpPraHu4yecKuX BellecTB)
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41 |OKO0l (Knaccuduxamms, Knaccugunuponartsb 1. 3anaHus Ha cocTaBJIEHUE
[IK... |cTpoeHnue u OpPraHMYeCKHE BEUIECTBA B [HA3BAHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHHU C UX COEIMHEHUI IO TPUBUAIILHOU
OpraHU4eCKHUX CTPOEHUEM WJTM MEKTYHApPOHOM
BEIIECTB CHCTEMaTHUYECKO
HOMEHKJIaType. 2. 3aaHus Ha
COCTAaBJICHUE ITOJHBIX U
COKPAILEHHBIX CTPYKTYPHBIX
(hopMyI1 OpraHNYECKHUX BEIICCTB
OTJIENTBLHBIX KJIACCOB.
3. 3amaud  Ha ONPEIEIIECHUE
npocTenien hopmyIbI
OpraHUYeCKON MOJIEKYIIbI,
HUCXOs U3 DJIEMEHTHOI'O COCTaBa
(B %)
4.2 |OK 01 |CsoiicTBa YcTaHaBiIuBaTh 1. 3agaHus Ha cOCTaBIEHUE
OK 02 |oprannyeckux 3aBUCHMOCTD YpaBHEHUN XUMHUYECKUX
OK 04 |coemuuenuii (OUBUKOXMMUYIECKUX peakiuuii ¢ yuacTuem
[IK... CBOMCTB OPraHHYECKUX OpPraHUYECKHUX BEIECTB Ha
BEILIECTB OT CTPOCHUS OCHOBaHMH MX COCTaBa U
MOJIEKYI CTpoeHHusl. 2. 3aaaHusl Ha
COCTaBJICHUE YpaBHEHUM
XAMHYECKUX PEaKIUM,
WUTFOCTPUPYIOLIIUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEaKIui 1
TCHETHYCCKOM CBA3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KjaaccoB. 3. PacueTHble 3a1a4un
110 YPaBHEHUSM PEAKIIUH C
y4acTHEM OpPTaHUYECKUX
BEIIICCTB.
5 Pazpeu S. Xapakrepu3oBatb
Kunernueckue u BJIMSTHHE Pa3IMYHBIX
TepMOAMHAMIYeCKHUe|(PaKTOPOB HA PaBHOBeCHE
3aKOHOMEPHOCTH U CKOPOCTb XMMHYECKHX
NPOTeKAHUSA peaxkuuii
XUMHYECKHX
peakumii
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5.1

OK 01
OK 02
IK...

CxopocTb
XUMHYECKUX PEAKIIUH.
XumMmuueckoe
paBHOBeECHE

XapakTepu3oBaTh BIUSHUE
KOHLEHTPaluu
pearupyromux BeuecTs u
TEMIIEPATYPHI HA CKOPOCTh
XUMHUYECKUX PEAKIINI
XapakTepu30BaTh BIUSHUE
WU3MEHEHUS KOHLEHTpaluu
BEULICCTB, PEAKLUU CPEbl Y|
TEeMIIepaTyphl Ha
CMEILCHNE XUMUYECKOT O
paBHOBECHS

[IpakTHKOOpUEHTUPOBAHHBIE
TEOPETUUYECKUE 3ajaHus Ha
aHaym3 (aKTOpPOB, BIUSIONIUX Ha
U3MEHEHUE CKOPOCTH
XMMHYECKON PEAKIUU.
[IpakTHKOOpUEHTUPOBAHHBIE
3a/1aHus Ha IPUMEHEHUE
npunnuna Jle-lllarenbe miis
HaXO0XJCHUS HallpaBJICHUS
CMEUICHUS PaBHOBECHUS
XUMHUYECKON PEAKLIUN U aHAJIU3
(hakTOpOB, BIMSIOMINX HA
CMEILEHNE XUMUUYECKOTO

paBHOBECHS
6 HccaenoBath HCTHHHBIE
Pasjien 6. Pacteoppi |PACTBOPBI € 321aHHBIMH
XapaKkTepucCTUKAMH
6.1 |OKO01 [Ilonsitue o pactBopax |Pa3nuuaTh HCTUHHBIE 1. 3anauyu Ha
OK 02 pacTBOpHI MIPUTOTOBJIEHUE PACTBOPOB.
IIK ... 2. IIpakTHKOOPUEHTUPOBAH
HbIE pacyeTHbIC 3aJJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOU U
IIPOU3BOACTBEHHOMN
JIESITEJIbHOCTH YEJIOBEKa
I IIpodeccnonanbHO-0OpHEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe TPUKJIAJTHOTO
MOIYJIs1)

7 Paznea 7. OuenuBarthp 3ammra Keiica (c yueroM Oyayuei
Xumus B ObITY B NOCJIeACTBUA npogeccnoHaNbHOM
NPOM3BOJACTBEHHOI  |OBITOBOI U AeSITeJIbHOCTH)

AeSITeIbHOCTH NPOU3BOICTBEHHOM
yeJioBeKa AeITeJIbHOCTH
YeJIOBEKA ¢ MO3UIUH
IKOJIOTHYECKOMI
0e3onmacHoOCTH
7.1 |OK 01 |Xumus B ObITy U OuenuBaTh Keiic (c yuerom Oyaymieit
OK 02 |mpou3BOACTBEHHOMN MOCIEACTBHS OBITOBOH |pO(heCCHOHATBLHON AesITENEHOCTH)
OK 04 |gesTenbHOCTH Y€IOBEKA M TPOU3BOACTBEHHON [Bo3MOXHBIE Tembl  KelcoB: 1.
OK 07 NEeATETbHOCTH [ToTennenue KJIUMaTa y
IIK ... YEJIOBEKA C TIO3UIIMK  |BBICBOOOKICHUE Ta30BBIX THAPATOB
9KOJIOTMUECKOM CO JTHA OKEaHa.
0€30MMacHOCTH 2. HoBbrle  marepuansl s
COJTHEYHBIX OaTapeil.
3. JlekapcTBa ~ Ha  OCHOBY

PaCTUTCIILHBIX MTPCTIapaToOB
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Hpunoxenne 1

®OH/] OEHOYHBIX CPEACTB YUYEBHOW
JUCLHUIIUHBI

OVIIL.07 Xumusa
JUIA CIIEAATIBHOCTH

38.02.01 «DxoHOMHKaA U OyXraaTepCcKuil yueT (1o OTpaciisiM)»

®dopma oOydeHus: — OuHass

Mocksa, 2025



ITACIIOPT
®OHJIA OIIEHOYHBIX CPEIACTB
10 Y4e0HOI JUCUUIJINHE

®onn oneHouHbix cpeAcTB (POC) g mpoBeAeHUs TEKYLIEro KOHTPOJsS W
MIPOMEKYTOUHOM AaTTECTallMy NpEeIHAa3HA4YeH [Jisi MPOBEPKU pPE3YJbTaTOB OCBOCHUS
yuebnoit mucuumiuael XUMMSA. [IpomexyTtounas arrecTamusi MO JUCHUIUIMHE
3aBeplIaeT OCBOECHUE OOYYaIOIIMMUCS MPOTPaMMbl TUCHUIUIMHBI U OCYIIECTBISIETCA B
dbopme INDODPEPEHIIMTPOBAHHOI'O 3AYETA.

Texkymmii KOHTPOJIb OCYIIECTBIIAETCS HA KaXKIOM 3aHATHU B XOJE OCBOCHUS
MaTepuaiga B (popMe yCTHOro (NMMCbMEHHOTO) ONpoca, TECTHUPOBAHUS, ayIUTOPHOM
CaMOCTOSITENIbHOM pabOTHI.

Ilnanupyembie pe3yJbTaThl 00yUeHUsA

Pe3ynbraThl 00yueHMs: ycBOEHHbIe 3HaHMS (3) U ocBoeHHble yMeHus (VY),
MOJJIeXKAINEe KOHTPOJIO MPU MPOBEACHUU TEKYIIEro KOHTPOJS M MPOMEKYTOYHOM
aTTeCTallu:

a) odyuarowuiica 0015cen 3Hamo (yCe0eHHbIE 3HAHUA)

31. ChopmMupoBaHHOE MPECTABICHUE O MECTE XUMHUHU B COBPEMEHHOW HAy4YHOM
KapTHUHE MUPAa,;

32. Ponb xuMuu B POPMUPOBAHUHU KPYro30pa U (PyHKIIMOHATBHON TPaMOTHOCTH
YeJIoBeKa JIJIsl pelieHus MPaKTUYECKUX 3a/1ady;

33. OOOCHOBBIBaTh 3HAYEHHE W MNPUMEHEHHE HEOPTraHWYECKHUX BEIIECTB B
OBITOBOM M TIPOU3BOJCTBEHHOW MACATEIBLHOCTU YENOBEKa WX (DU3MKO-XUMHUYECKUMU
CBOWMCTBAMU
34. OCHOBHBIE METO/Ibl HAYYHOT'O TTO3HAHUS, UCIIOIb3YEMbIEC B XUMHUHU:

Ha0II0ICHUE, ONIMCAaHNEe, U3MEPEHHE, SKCIIEPUMEHT ( 3HATh OCHOBHBIE TIPABUJIA TEXHUKH
0€30MacHOCTH MPHU UCTIOJIb30BAaHUU XUMHUUYECKUX BEIECTB);

35. OcHoBomoJlaraloupe XUMHUYECKHWE TOHATHS, TEOPHUM, 3aKOHBI U
3aKOHOMEPHOCTH;, YBEPEHHO  TMOJb30BATHCA XUMHUYECKOW TEPMHHOJIOTHEN U
CHUMBOJIMKOM;

0) oceoennvie ymeHusa (00yuaroOWuUiicsa 001)CeH YMEmb):
V1. ®opmynupoBaTh 0a30BbIC MOHITHUS U 3aKOHBI XUMUHU

V2. CocraBidTh ypaBHEHUSI U CXeMbl XxuMuueckux peakuuid (CocTaBisiTh
peakuu COCIMHEHUS, pa3IokKeHus, oOMeHa, 3aMelIeHus,
OKHUCJIUTEIbHOBOCCTAHOBUTEILHBIE PEAKIIMM U PEaKIMd KOMIUIEKCOOOpa3oBaHus (Ha
MpUMepe THAPOKCOKOMIUIEKCOB aTIOMUHHUSA W IIMHKA) C Y4YaCTHEM HEOPraHUYECKHUX
BEIIIECTB)
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V3. KrnaccudunmpoBaTh HEOPTAaHMUYECKHE BEIIECTBA B COOTBETCTBHH C UX
CTPOCHUEM

Y4. OO0oCHOBBIBATh 3HAYCHHE W TPUMCHCHHE HEOPTaHMYECKUX BEIIECTB B
OBITOBOM M TIPOM3BOJICTBEHHOW JEATEIHPHOCTH YEJOBEKa WX (U3UKO-XUMHUICCKUMU
CBOWMCTBAMU

V5. KnaccudpuuupoBaTh OpraHMYEeCKHE BEIIECTBA B COOTBETCTBUM C HUX
CTPOCHUEM

VY6. YcranaBiauBaTh 3aBUCUMOCTh (DU3UKO-XUMHYECKUX CBOMCTB OPraHUYECKUX U
HEOPTraHWUYECKUX BEIIECTB OT CTPOEHUS MOJIEKYJI

V7. HWccnenoBaTh BIMSHUE KOHILEHTPAIMM pPEArvpyrollnX BEMIECTB U
TeMIIEPaTypbl HA CKOPOCTh XUMUYECKUX PEAKIINAM

V8. HccnenoBath aucnepcHble cuctembl (Pa3nuyare MCTUHHBIE pPACTBOPHI,
KOJUIOMJHBIE PACTBOPbI M TI'PyOOJUCIIEPCHBIE CHUCTEMbl Ha OCHOBE XHMHUYECKOIO
AKCIIEPUMEHTA)

¥Y9. HccrnenoBaTh CBOWCTBA OPraHMYECKMX W HEOPTaHUYECKUX BEMIECTB C
HCIIOJB30BaHUEM KAUYECTBEHHBIX PEaKIui

V10. OuenuBaTh MOCHEACTBUS  OBITOBOM U MPOU3BOJCTBEHHOMN

JESITETLHOCTH YEJIOBEKa C TO3UIUI IKOJIOTMYECKON 0€3011acCHOCTH;
VY11. UaTepnpeTupoBaTh XMMHUYECKUE TIPOIIECCHI U sIBJICHUS B Orochepe

YpoBHM 0CBOCHHUSI MaTepHaJIa:
1 — O3HAKOMUTEJIbHBIN (y3HaBaHUE paHee U3YYEHHBIX 00bEKTOB, CBOMCTB);
2 — PENpOIYKTUBHBIN (BBIIIOJIHEHHUE JIESITEIBHOCTH MO 00pasily, MHCTPYKLUU
WJIM TI0Jl PYKOBOJICTBOM);
3 — TPOAYKTUBHBIM (TUIAHUPOBAHWE W CaMOCTOSITEJIbHOE BBINIOJIHEHUE
NEeSATENbHOCTH, PEIICHUE MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHMi1).
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KOMIUVIEKT OHEHOYYHbIX CPEJACTB

1. q)OH)I OLECHOYHBLIX CPEACTB MJIAd TECKYHIECT0 KOHTPOJIA

Pe3yabTaTrbl 00yueHust @ s - HaumenoBanue
e 2 a = .
CBOCHHbIC YMEHHS, HanMeHOBAHNE TeMbL >g: = g = KOHTPOJIbHO-OLICHOYHOI'0 CPeCTBA
YCBOEHHbIE 3HAHUA) IS
TeKYLIero KOHTPOJIs
1 2 3 4

OcHOBHOe co/iep:KaHue

BBenenune

Pa3nea 1. OcHOBBI CTPOEHHUS BellecTBa

V1, V3-¥4,V10-Y11 31-35

Tema 1.1 CtpoeHue aTOMOB

Y cTHBIN (ITMCbMEHHBII) OTpocC

XUMHYECKHUX 3JIEMEHTOB U MPHUPO/Ia 1,2,3 (TectupoBanue
XUMHUYECKOH CBSI3U Perenrie mpakTUKO-OPHUEHTUPOBAHHBIX
V1, VY3-V4,V10-Y11 31-35 [Tema 1.2. [lepuoguyeckuii 3aK0H 1 3a/1a4
2,3
rabauna JI.11. MeHnneneena
Pa3nen 2. XuMn4yeckue peakunu
V1-¥4,V¥6, V10-V11 31-35 [Tema 2.1. Tunsl XuMHUUECKUX pPEAKIIHM 123 'Y cTHBIN (MMCbMEHHBIN) 0IIPOC
""" [Tectuposanue
V1-V4,V¥6,V10-Y11 31-35 [Tema 2.2. DAeKTpOIUTAYECKAS CamocrosiTenbHast paboTa (ayTuTopHast)
ITUCCOITMAIMS U MOHHBI 0OMEH 3 Perenre mpakTUKO-OPUEHTUPOBAHHBIX

3aga4

Pa3nea 3. CTtpoeHue u cBOliCTBAa HEOPraHUYeCK

HX BeIECTB

V1-Y4,V¥6, ¥V10-V11 31-35

Tema 3.1. Knaccuduxarus,

Y CTHBIN (TMCBMEHHBIH) OTIpOC
TectupoBaHue
CamocrodTenbHas paboTa (ayTUTOpHas)

CBOMCTBaA HCOPTaHNYCCKUX BCIICCTB

HOMEHKJIATypa U CTPOCHUE 1,2,3
HEOPraHMYECKUX BEIIECTB
V1-VY4,V6, V10-Y11 31-35 Tema 3.2 DU3NKO-XUMHYECKHE 3

Pemienue MMPAKTUKO-OPHUCHTHPOBAHHBIX
3agaq




Pa3znen 4. CTpoeHue U CBOIICTBA OPraHN4YeCcKUX BelleCTB

V1-V6,¥Y10-V11 31-35

Tema 4.1.
Knaccudukanus, ctpoeHre u

'Y cTHBIN (MMCBMEHHBIN) OIPOC
TectupoBaHue

COCTUHEHUN

1,2,3
HOMEHKJIaTypa OpraHMYECKUX CamocrosTenbHas padoTa (ayTuTOpHas)
BEIIIECTB Perienue npakTHKO-OPUEHTUPOBAHHBIX
V1-V6, V10-Y11 31-35 Tema 4.2. CBoiICTBa OPraHUYECKUX 23 3a71a4

Pazoen 5. Knnernyeckmne ¥ TepMOJAMHAMMYECKHE 3aKOHOMEPHOCTH 1T

POTEKaHUS XMMHYECKHX peaKkuuii

V1-¥7,V¥V10-V11 31-35

Tema 5.1.
CKOpOCTh XMMHUYECKUX PEAKIIHA.
XUMUYECKOE PaBHOBECHE

1,2,3

YcTHBIN (MMCbMEHHBI) OTpocC
TectupoBanue
CamocrosTenbHas pabota
(ayautopHasi)

Pazoen 6. lucnepcHble CHCTEMBI

V1-V8,¥10-V11 31-35

Tema 6.1. /lucnepcHble cucTemsl U
(hakTOpHI MX YCTONYUBOCTH

2,3

VYcrHbIN (MMCBMEHHBIN) OIPOC
CamocrosrenbHas padoTta
(ayautopHast)

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHUE (COAep:KaHNe TIPUKJIATHOTO MO/YJIs1)

Pa3zoen 7. KauecTBeHHbIE peaKIMH O0HAPYKeHUs] OPTAHUYECKUX H HEOPTraHNYEeCKUX BellecTB

V1-V11 31-35

Tema 7.1 Xumust B ObITY U
MIPOU3BO/ICTBEHHOM J1€ATEILHOCTH
YeJI0BeKa

1,2,3

YcTHBIN (MMCBMEHHBI) OTpocC
TectupoBanue
CamocrosrenbHas paboTta
(aynuTopHas)




®OH/J ONEHOYHbBIX CPEACTB TEKYHIEI'O KOHTPOJIA

KoHTpPO/1bHO-0LIEHOYHBI MaTepHaJl I TEKYIero KOHTPOJIs

Tekymuii KOHTPOJIb OCYIIECTBISAETCS NPU MPOBEICHUH 3aHITHI.

YcTHBIN (MUCBMEHHBIN) ONPOC — KOHTPOJIb, TPOBOJUMBIN MOCIIE U3YUYECHHUS
MaTepuaia Mo OJHOMY WJIM HECKOJIbKUM TeMaM (paszenaM) JUCHUIUIMHBI B BUJE
OTBETOB Ha BOIMPOCHI U OOCYKJACHUS CUTYaIIU.

Tectel — cucreMa CTaHIAPTU3UPOBAHHBIX  3aJaHUNM, MO3BOJISIOIIAS
aBTOMATU3UPOBATh TMPOIEAYPY H3MEpPEHHs YpPOBHA 3HAHUW M  YMEHHI
00yy4aroIerocs, Moy4YeHHbIC 3HAHUS JIJIs1 PEIISHUS 3a]1a4 ONPEICICHHOr0 TUIa 10
TEME WIH pa3iciy.

[Ipu mnpoBeneHUH TECTUPOBAHUS OOYYAIONIMICS TOJy4aeT 3aJaHue Hu
BBITIOJIHSAET €ro MHCBMEHHO WJIM C HCIOJb30BaHUEM KOMIIbIOTEpa (MpHU
KOMITBIOTEPHOM TECTHUpPOBaHUHU). BpeMsi BbITIONIHEHUS 3ajaHus (Kak MpaBuiio) — 45
MHUHYT.

OO1muMii MPOIEHT Pe3yIbTATUBHOCTH OOYUEHHUSI SIBISICTCSI CyMMAapHBIM:
OLICHKM BBITIOJIHEHUS YCTHOTO (IIMCBMEHHOIO) OMNpOCa, TECTOBBIX 3aJIaHUM,
ayJIMTOPHON CaMOCTOATEIIbHON paOOTHI.

[MporeHT pe3ynIbTaTUBHOCTH OrieHKa ypOBHS TIOATOTOBKH
Oa (0OTMETKA) BepOAIbHBIN aHAIOT
90+ 100 ) OTJINYHO
80 + 89 4 XOpOLIO
70 +79 3 YJIOBJIETBOPUTEIHHO
MmeHee 70 2 HEYJIOBJIETBOPUTEIEHO

OueHka pe3yJdbTaTOB MO JAUCHUIUIMHE BBICTABISCTCS HAa OCHOBAHUU
pEe3yJIbTATOB TEKYIIETO KOHTPOJs 3HaHui (He MeHee 70% BBIMOJHEHUS 3adaHUM;
YPOBEHb OILIEHKU PE3yJIbTATOB O0yUYEHUS OCBOCHHUS KOMIIETEHIUI: 00yJarouuics
o0nasaeT HeOOXOAMMOM CUCTEMON 3HAaHUW W BJIAJEET HEKOTOPHIMU YMEHHUSIMHU T10
JTUCLIMUIUIMHE,  CIOCOOEH  IMOHMMaTh U UHTEPIPETUPOBATH  OCBOCHHYIO
uH(OpPMAIMIO, YTO TMO3BOJUT €My B JaJbHEHIIEM pa3BUTh TaKHe KadecTBa
YMCTBEHHOW  JIESITEIBHOCTH, Kak  TIJIyOMHa, THUOKOCTb,  KPUTHUYHOCT,
J0Ka3aTeIbHOCTh, 3BPUCTUYHOCTH). Pe3ynbraT oOy4aromerocs meree 70% OaioB
3a 3a/IaHMs CBUCTEIILCTBYET O HEIOCTATOYHOM YPOBHE 3HAHHM HA TAHHOM JTarle.



Ouenounvle cpedcmea 0na mexKyuiezo KOHmMpPOJA U NPOMeHCymouHou
ammecmayuu no OUCYUnIuUHe

Ne HaunmenoBanue XapakTeprucTHKa OLIEHOYHOIO [IpencraBnenue
OLICHOYHOT'O cpencTaa OLICHOYHOTO CPEJICTBA B
CpeacTBa OC
1 | Tect Cucrema CTaHIapTU3UPOBaHHBIX | DOHJ TECTOBBIX
3aJIaHuM, IIO3BOJISIIONIAN | 3aMaHNUNI

aBTOMATU3UPOBATH MPOLEYPY

M3MEpPEHUs YPOBHS 3HAHUN U YMEHHI

o0OyyJaromierocs.
2 | UanuBuayaabHOE CpeacTBO KOHTpPOJIS, opraHu3oBaHHoe| Borpockl 1o
cobecenoBaHmne KaK clrieranbHas Oecena| Temam/pasienam

npenojaBarenss ¢ OOy4aromMMCs Ha| TUCHUTUIMHBI
TEMBbI, CBf3aHHBIE C  HM3y4yaeMou
JUCIUIUIMHOM, W PAacCUYMTAHHOE Ha
BBISICHCHHE o0Bema 3HAHUU
oOydarolierocss IO ONPEEIEHHOMY
pasneny, TeMe, mpolsiemMe u T.1I.

3 | Pemenue 3anau CpeactBo IIPOBEPKU yMeHuM | 3agaHus o y4eOHUKY
IPUMEHSTh IOJy4eHHbIE 3HaHUS 10| (MocoOuro)

3apaHee ONpEeEIECHHOW METOIUKE IS
peumieHus 3aJad  WIM  33JaHAd 110
MOJYJIIO UJIU IUCLUIUIMHE B LIEJIOM.

Bce 3aminaHupoBaHHbIE KOHTPOJBHBIE, CAMOCTOSITENbHBIE PAOOTHI U TECTHI
10 TUCUUTUIMHE 0043aTENbHBI ISl BBIOIHEHUS.

B coOTBeTCTBMM C MNpPUHUMIIAMHA TEXHOJOTUU TPYHHOBOW pPabOThl MpHU
OLICHUBAHUM DJICKTPOHHOW IIPE3EHTAlMM BBICTABIIIETCS OJHA OLIEHKA BCEM
Y4aCTHUKAM MUKPOTPYIIIIBI.

KonTposib pe3ynbTaToB ayIMTOPHOH CAMOCTOSITEJIbHOH PadoThI
o0y4Jarmmxcs

CamocrosiTesibHast padoTra O0y4YarwOUMIMXCH — MOPOBOAUTCA B LEJSIX
OBJaJicHUsl 3HAHUSMU W GopMuUpoBaHUS yMmeHuu. JIJisi OBIageHUs] 3HAHUSIMHU
OoOyJaromuMHUCs MOTYT OBITh HCMOJIB30BAHBI  CJIEAYIOIIME Pa3HOBUIHOCTHU
CaMOCTOATENLHON paboThl: W3ydeHHWEe TekcTa (yuyeOHWKa, TEePBOMCTOYHHKA,
JIOTIOJIHUTENIBHOM JINTEPATYphl, pecypcoB HTEpHET); cOCTaBIEHUE IJIaHA TEKCTa;
KOHCIIGKTUPOBAHUE TEKCTa, BBIMMCKA W3 TEKCTa, pabdoTa CcO CIOBapsSIMU U
CIIPaBOYHUKAMU; 03HAKOMJIEHUE c HOPMaTUBHBIMH JIOKYMEHTaMU;
ydueOHouccienoBaTenbckas padora. s dhopmupoBaHus yMEeHH oOydarouiuecs
OCYUIECTBJISIIOT: pEUIeHUE 3aJad M YNpaXHEHUH 1o oOpasily; pelieHue
BapUATUBHBIX 3a/1a4 u yOpakKHEHUH; pelieHue CUTYaIllMOHHBIX



npo(heCCUOHANIBHBIX 3aJ]1a4; IPOEKTUPOBAHUE U MOJEIMPOBAHNE PA3HbIX BUJIOB U
KOMIIOHEHTOB MPO(ECCHOHATBHOMN AEITETHLHOCTH.

KoHTpoJib pe3yJibTaTOB caMOCTOATEILHOMH PadoThHI 00y4YaIOIMXCS
ocyllecTBJIsAETCS B Mpe/aeiax BpeMeHHU, 0TBeIEeHHOT0 Ha 00s3aTeJIbHbIe
y4eOHbIe 3aHATHSA

B  kadectBe  OpraHM3allMOHHBIX (OPM  KOHTPOJS  HCIOJIB3YIOTCSA
TECTUPOBAHUE, ayAUTOPHASI CAMOCTOSTENbHAsL paboTa, YCTHBIN OIpOC.

KputepusiMu OLIEHKH pe3yJIbTaTOB AyAUTOPHON CaMOCTOSITENIbHOM paboTh
OOYJarOIITNXCSI SIBIISTFOTCS

1. YPOBEHb OCBOEHHSA OOy4arolUMcs Yy4yeOHoro watepuana (s
XapaKTepUCTUKU YPOBHA OCBOEHHUS y4eOHOTO MaTepuaia HUCIHOJIb3YIOTCA
clieyromue 0003HaYeHUs: O3HAKOMUTEIbHBIM (y3HABaHUE paHEE M3YUYCHHBIX
O0OBEKTOB, CBOMCTB); PENPONYKTUBHBIN (BBIIOJIHEHHUE JESATEIBHOCTH MO 00pasily,
UHCTPYKLIMU WM 1O PYKOBOJICTBOM); HPOAYKTUBHBIM (IUIAaHUPOBaHUE U
CaMOCTOSITENIbHOE BBIIIOJHEHUE JIEATEIbHOCTH, PEIICHNE IPOOJIEMHBIX 3a7a4);

2. 000CHOBAHHOCTh M YETKOCTb U3JI0’KEHUS OTBETA;

3. yMeHuEe O0yYaroulerocs HCIOIb30BaTh TEOPETHUUECKHE 3HAHUS IPHU
BBITIOJTHEHUHU MPAKTUYECKUX 3a/1aY;

4, c(hOpMUPOBAHHOCTh OOIICYUEOHBIX YMEHUH;

S. YMEHUE AaKTHUBHO MHCIIOJIb30BAaTh JJIEKTPOHHBIE 00pa3oBaTelbHbIC

pecypchl, HaXOIUTh TpeOyrolyocs HH(POpPMAIUI0, U3y4YaTh €€ M IMPUMCHITh Ha
MpakTHKe, 6. yMEHHEe 4YeTKo chopMyaupoBaTh MpoOJeMy, TNPEIIOKUB €e
pELICHUE, KPUTUYECKU OLICHUTD PEIICHUE U €T0 TTOCIIEICTBUS,

1. YMEHUE MoKa3aTh, MPOAHAIN3UPOBATH aJIbTCPHATUBHBIC
BO3MOKHOCTH, BAPUAHTHI ICHCTBUN;

8. yMeHue chopMUPOBATh CBOIO MO3UIMIO, OLICHKY U apryMEHTHPOBATH
ee

3agaHus IS KOHTPOJIS  ayJUTOPHOM  CaMOCTOSITEIbHOM — pabOoThI
BBIOMpAIOTCS TperojaBaTelieM B IIpeAeiiax MaTepHajoB padodeil IporpaMMbl
JUCHUILINHBI, (POH]Ia OIEHOYHBIX CPEJICTB MO JUCHUTLIUHE.



OueHnBaHue CaMOCTOATEILHOM PadoThHI 00y4Yaromerocs (YCTHbIM

0Ipoc)
Ouenka Kpurepun

«OTIN4HO» 1) Copep:xaHue OTBETa COOTBETCTBYET TeMe 3ajaHusi. B oTBere
OTpaXCHbI BCC IUAAKTHYCCKHUC CAUHHIBLI, NPCAYyCMOTPCHHBIC
3a/laHuEM. [IponemMoHCTpUPOBAHO 3HaHHE (hakTUYECKOTro
MaTepHala, OTCYTCTBYIOT (PaKTHUECKHE OIIMOKH.
2) [IpoaemoHCcTpUpPOBaHO YBEpEHHOE BJIa/ICHUE
HOHHTHﬁHOTCpMHHOHOI‘ NYCCKUM arraparom JUCHUITIINHBI

(yMecTHOCTh ymoTpeOseHus, ab0peBUaTypbl, TOJKOBAaHWUE U T.1I.),
OTCYTCTBYIOT OIIMOKM B ynorpeOiieHun TepMHHOB. IlokazaHo
lyMeJIO€ MCIOJIb30BaHUE KAaTerOpUi U TEPMHUHOB JUCUUIUIMHBI B HX
ACCOIIMATUBHOW  B3aMMOCBS3H. [IpogeMOHCTpHpPOBAHO  yMEHHE
AQpPryMEHTHPOBAHO H3JIaraTb COOCTBEHHYIO TOYKY 3peHus. BumHo
YBEpEHHOE  BJAJ€HHE OCBOCHHBIM MAaTEpUAIIOM, H3JIOKEHHE
COMPOBOXKACHO aJeKBaTHBIMU WILTIOCTpalMsIMH (IpUMEpamMu) U3
MPAKTHUKH.

3) OTBeT YETKO CTPYKTYPHUPOBAaH M BBICTPOCH B 3aJaHHOM
moruke. YacTu oOTBeTa JIOTHYECKHM B3aWMOCBsi3aHbl. OTpakeHa|
lmoruyeckass ~ CTPyKTypa mpoOyieMbl  (3alaHus):  OCTaHOBKA
MpoOJIEeMBI apryMeHTaIus - BEIBObL. OOBEM OTBETa yKIIAABIBACTCS B
3aJlaHHbIC PAMKU TPU COXPAHEHUU CMbICTIA.

4) Bricokasi creneHb caMOCTOSTEIBHOCTH, OPHUTHHAIBHOCTH B
MpeICTaBICHUH MaTepuaja: CTUJIMCTHYECKHe OOOpOTHI, MaHepa
W3JI0’KEHUS, CIoBapHbIM 3amac. OTCYTCTBYIOT CTHJIMCTUYECKHE U
opdorpaduyeckue ommbku B Tekcte. PaboTa BhImoIHEHA
AKKypaTHO, 0€3 TOMapoK U MCIIPaBIICHUH

«Xopouio» 1) ConepxaHue OTBETa B OCHOBHOM COOTBETCTBYET TeMe
3amanus. [IpogeMoHCTpHpoBaHO 3HaHUE (PAKTUUECKOTO MaTepHaa,
BCTPEYAIOTCS HECYIIECTBEHHbIE (DAKTUYECKHE OIIUOKH.

2) [IponemoHCTpHpPOBaHO BJIaJICHUE MOHATUHHO-
TEPMUHOJIOTHYECKUM  amlaparoM  JUCHUIUIMHBI  (YMECTHOCTb
ynoTpeOieHus, abOpeBUaTypsbl, TOJIKOBAaHUE U T.1I.), OTCYTCTBYIOT
om0k B ymoTpebimeHun  TepMuHOB. IlokasaHo  ymenoe
WCTIOJh30BAHNE KATETOpUH W TEPMUHOB JUCHUIUIMHBI B  HX
ACCOIIMAaTUBHOW  B3aMMOCBsA3HM. IIposeMOHCTpUpPOBaHO  yMEHHE
ApryMEHTHPOBAaHHO  HW3JaraTb  COOCTBEHHYIO TOYKY  3pEHHS.
M3n0)eHne 0T4acTy COMPOBOXKICHO a/IeKBATHBIMU WILTIOCTPAIHSIMA
(mpuMepamMu) U3 MPAKTUKH.

3) OTBET B IOCTATOYHOM CTENEHU CTPYKTYpUPOBAH M BBICTPOEH B
3aJaHHOI Jloruke Oe3 HapylleHHd oOIero cMpicia. YacTu OTBeTa
ITOTHMYECKH B3aMMOCBsi3aHbL. OTpakeHa JOrHYecKas CTPYKTypal
npobnembl  (3a7aHus): IMOCTAHOBKA NPOOJEMBbI - apryMeHTalus
BEIBOJBI. OOBEM OTBETa HE3HAYMTENIHHO TIPEBBINIACT 3a/JaHHBIC
[PAMKH TIPH COXPAHEHUH CMBICIIA.

JlocTraTouHast CTEMeHb CaMOCTOSTEIBHOCTH, OPUTHHAIBHOCTH B
MpeICTaBICHUM  MaTepuaia. BcTpedarorcss MeJIKHE U HE
MCKa)KAIOIINEe CMBICIAa OMMOKA B CTHJIMCTHKE, CTHIMCTUYCCKHE
mramnsl. Ecte 1-2 opdorpaduueckue ommbku. Pabora BImosHeHa
AKKypaTHO, 0e3 TOMapoK U MCIIPaBIICHUHA




«Y TOBJIETBOPUTEIbH
o»

1) ConepkaHue OTBETa B 3HAYUTENIHOM YacTH COOTBETCTBYET TEMeE
3aganug. [IpoJeMOHCTPHPOBAHO  YJOBIETBOPHUTEIBHOE 3HAHHE
(hakTHUECKOro MaTepuaia, ecTb pakTuueckue omuoku (25-30%). 2)
[IpogeMOoHCTpUPOBAHO JIOCTaTO4YHOE BJIaJICHHE
MOHATUMHOTEPMUHOJIOIMYECKUM ~ alnaparoM JUCHMILIMHBL, €CTH
OIMOKK B YMOTPEOJICHUH W TPAKTOBKE TEPMHHOB, PacIIN(ppPOBKE
ab0peBuaryp. OmUOKA B HCHOJIB30BAHUU KAaTErOpUid U TEPMHUHOB
TTUCIUIUIMHBL B UX aCCOIMATUBHON B3aMMOCBs3H. HeT coOCTBEHHOM
TOYKH 3peHus Jubo oHa cinabo aprymeHtHpoBaHa. IIpumepsi,
MPUBEICHHBIC B OTBETE B KAYECTBE MPAKTUYECKUX WIUTFOCTPAIUH, B
Majol CTENEHU COOTBETCTBYIOT M3JIOKEHHBIM TEOPETUYECKUM
ACTIEKTaM.

3) OTBeT IUIOXO CTPYKTYpUPOBaH, HapylleHa 3aJaHHasl JIOTHKa.
Yacti oTBeTa pa3oOpBaHbI JIOTMYECKU, HET CBSI30K MEXIY HHUMH.
OmmOKku B MPEACTABICHUHM JIOTHUECKOH CTPYKTYpPhI MPOOJIEMBI
(3a7aHus1): TMOCTAHOBKA MPOOJIEMBI - apryMEHTalus - BBIBOJIBI.
OO0beM oTBeTa B CyIIECTBEHHOH creneHu (Ha 25-30%) oTKIIOHsETCH]
OT 3aJ]aHHBIX PAMOK.

TexkcT oTBeTa MPUMEPHO HAIMOJIOBUHY TMPEJCTaBIsIET COOOM
CTaHJapTHBIE O0OPOTHl M (paszbl U3 yueOHHKa/nekuuid. OOwmnme
OLIMOOK B CTUJIMCTUKE, MHOTO CTUITUCTHYECKUX 1mTammnoB. EcTs 3-5
opdorpapuyeckux omubOOk. Pabora BBINIOJHEHA HE OYCHD
AKKYpaTHO, BCTPEYAIOTCs IOMApKH M UCIIPABIICHUS

((HeyI[OBJ'IeTB OopHUTCI
bHO»

1) CopepxaHue OTBETa HE COOTBETCTBYET TE€ME 3aJaHMs WIH
COOTBETCTBYET €My B OUYEHb Majoi creneHu. [IpogeMoHCTpupOBaHO
KpailHe Hu3Koe (OTPbIBOYHOE) 3HaHHME (HAaKTHUYECKOro Marepuana,
MHOTO (PaKTHUECKUX OMIMOOK - MPAKTUYECKH BCE (DAKTHI (JTAaHHBIC)
00 MCKaXeHbI, TMO0 HEBEPHHBI.

2) [IponemoHCcTpHpOBaHO KpaiiHe ciaboe BJIAJICHUE
MOHATUMHOTEPMHUHOJIOTHYECKUM anmnapaTrom JUCLIUILINHB]
(HEyMEeCTHOCTb  ymoTpeOJeHHs,  HeBepHble  aOOpeBHATYpHI,

VCKa)KEHHOE TOJIKOBAaHUE U T.J.), IPUCYTCTBYIOT MHOI'OYHCJICHHBIE
omMOKW B  ynorpeOieHun TepMuHOB. [loka3aHbl HeEBEpHbIE
ACCOIIMATUBHBIEC B3aMMOCBS3U KaT€rOpUil U TEPMHUHOB JHCLUIUINHBL
OTCyTCTBYeT apryMeHTalus W3JI0)KEHHOW TOYKH 3pEHHS, HET
COOCTBEHHOW MO3UIINU.

OTCYTCTBYIOT IPHUMEPHI U3 TPAKTUKH MO0 OHM HEaIeKBATHBI.

3) OtBer mpexacraBiseT coboil  crulomHOW — TekcT  0e3
CTPYKTYpUpOBaHUs, HapylleHa 3a/aHHast JIoTuka. YacTu oTBeTa He
B3aMMOCBsI3aHbl JIorMyeckd. Hapymiena roruueckas CTpyKTypa
npoOieMbl (3aJaHus): IOCTAaHOBKA MpPOOJIEMBbI - apryMeHTalus
BbIBOJBI. OObeM oTBeTa Oosiee yeM B 2 pa3a MEHbIIE WIH
[PEBBIIIACT 3aaHHBIN.

Texct  oTBeTa  MpeiCTaBiIseT  MOJHYIHO  KaJbKy  TEKCTa
yaeOHuKa/meknuii.  CTHIMCTUYECKHE  OMMOKHM  MPUBOIAT K
CYIIECTBEHHOMY  HCKaXEHHI0O  cMbIcia.  bombmoe  umcino
opdorpadpuyeckux ommbok B Tekcre (Oomee 10 Ha crpaHuUIy).
PaboTa BBIMOJHEHA HEAaKKypaTHO, C OOWIMEM IOMapoK H
MCTIpaBJICHUN




KoHTpO/1bHO-0LIEHOYHBbI MaTepHaJl Il TEKYIero KOHTPOJIs

Pa3zoen 1. OcHOBBI CTPOCHUS BelleCTBA

3aaun Ha COCTABJICHUE XUMUYECKUX (DOPMYI IBYXaTOMHBIX COCTMHCHUN

(oKkcum0B, CyNb(pUI0B, TUAPHUIOB U T.11.). Pazden 2. XumMudeckue peakiuumn

2.1. 3amaym Ha COCTaBJIICHME YpaBHEHUW peakUuid: COeAUHEHUS,
3aMEIEeHUs], Pa3NIOKEeHHs, OOMEHa M peakuil ¢ y4acTHeM KOMIUIEKCHBIX
COCIMHEHUN (Ha TpUMEpe TUIPOKCOKOMIUIEKCOB aJIOMUHMS U  IIHMHKA);
OKHCIIUTENIbHO-

BOCCTAHOBUTEJIBHBIX PEAKIMH C MCHOJIB30BAHUEM METOAA SJICKTPOHHOTO
OamaHca; C  yyacTUeM  KOMIUIEKCHBIX  coeAuMHEHUW  (Ha  mpumepe
T'UIPOKCOKOMITIIEKCOB ITMHKA U aJTFOMUHHUS).

2.2. 3ajayn Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa
peakiy COSAMHEHMS; MAaCCOBOM MJIM OOBEMHOM JIOJIM BBIXOJA MPOAYKTA PEaKIUu
COCIMHEHUS OT TEOPETHUYECKH BO3MOXHOTO; OOBEMHBIX OTHOIICHUH Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEIIECTB M MPOJYKTOB PEaKIIUH;
Macchl (00bEM, KOJIMUECTBO BEIIECTBA) MPOJIYKTA PEaKIMK, €CIIM OJHO U3 BEIIECTB
JJaHO B BHJIE pPACTBOpPA C OINPEICICHHOM MAacCOBOM [IOJEW PaCTBOPEHHOIO
BEILECTBA.

2.3. 3amaHus Ha COCTaBIICHHE MOJIKYJSIPHBIX W MOHHBIX PEaKUuid C
y4acTHUEM OKCHJOB, KHCJIOT, OCHOBaHUN U COJIeH, MOHHBIX PEaKIUN TUAPOIN3a
COJIEH, YCTAaHOBIICHHE U3MEHEHUSI KUCJIOTHOCTH CPEJIBI.

Pazoen 3. CTpoeHune u CBOHCTBA HEOPTraHUYECKUX BelIEeCTB

3.1 3agaum Ha pacyeT MacCoBOM J0JK (MAacChl) XMMHUYECKOTO DJIEMEHTa
(coenuHeHus1) B MOJIEKyJie (cMech).

3.2. Ilpaktuyeckne 3amaHus TO KiIacCU(pUKAIIMK, HOMEHKIAType W
XUMUYECKUM (POpMysiaM HEOPTaHUYECKUX BEIIECTB PA3JIUYHBIX KIACCOB.

3.3. Ilpaktuyeckue 3ajaHusl Ha OMPEICICHHE XUMHUYECKOW aKTUBHOCTH
BEII[ECTB B 3aBUCHUMOCTH BHJIa XUMHUYECKON CBA3M M THMA KPUCTAILUTMYECKOMN
PEIIETKH.

3.4. 3anmaHuss Ha COCTaBJICHHUE YpaBHEHUNM XUMHUUYECKUX PEAKIUA ¢
y4aCTUEM TPOCTHIX M CJIOKHBIX HEOPTraHWYECKUX BEIIECTB: OKCHIOB METaJUIOB,
HEMETaUIOB U aM(pOTEPHBIX AJIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAHUM U
aM(pOTEPHBIX THUAPOKCHUIIOB, HEOPTAHMYECKHX COJIeH, XapaKTEepU3YIOUIUX UX
CBOMCTBA U CIIOCOOBI MOTYUYEHUS.

Pazoden 4. CTpoeHune U CBOHCTBA OPraHNYECKNX BelIECTB

4.1. 3amaHus Ha COCTAaBJICHME Ha3BaHUN OPraHMYECKUX COCIMHEHUM IO
TPUBUAIIBHON WM MEXIYHAPOIHOU CUCTEMAaTUYECKOM HOMEHKIIATYPE;



4.2. 3amaHus Ha COCTaBJIEHHUE TMOJHBIX M COKPAUIEHHBIX CTPYKTYPHBIX
(dbopMyI1 OpraHMYECKUX BEIIECTB OT/IEIBHBIX KJIACCOB.

4.3. 3amaun Ha oOmpeneieHHWe MPOCTEHUIIed QGOpMyNBI OpPraHUYECKON
MOJIEKYJIbI, UCXOSl U3 3JIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus Ha COCTaBJICHHE YpaBHEHUM XHMMHUYECKHUX pEaklIuid ¢
y4acTHEM OPTaHMYECKHUX BEIIECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHUS.

4.6. 3amaHus Ha COCTaBIICHHE YpaBHEHUN XUMHUYECKUX PpEaAKIUH,
WUTIOCTPUPYIOIINX XHUMHYECKHUE CBOMCTBA C YYETOM MEXAaHU3MOB MPOTEKaHUS
JTAHHBIX PEAKIMI U TeHETUYECKON CBSI3M OPTaHMYECKUX BEIIECTB Pa3HBIX KJIACCOB.
4.7. PacueTHple 3aJauyd MO YPaBHEHUSM pPEAKUHUA C ydacTHUEM OPraHWYeCKHX
BEILECTB.

Pazoen 5. KuneTnueckue M TepMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH
NMPOTEKAHUS XUMHYECCKHUX PeaKkuuii

5.1 IlpakTuyeckue 3a1aHus HA OIEHKY U3MEHEHUS! CKOPOCTU XUMUYECKOM
peaKkuuMy U HaIpaBJCHUS CMEIICHHUS PaBHOBECHS C MCIOJb30BAHUEM NPUHIMUIIA
Jle-Illarenbe.

5.2 3amaum Ha pacyeTbl TEMJIOBBHIX 3()PEKTOB XUMUYECKHX DPEAKIUN U
OTpeieSICHHE TUIIA PeaKUH (10 TEIIOBOMY 3P (DEKTY: IK30- U IHAOTEPMHUUECKUE).

Pa3zoen 6. [lucnepcHbie CUCTEMBI

6.1. 3amaun Ha TPUTOTOBJIEHUE PACTBOPOB.

Pazgen 7. KauecTBeHHbIE peaKIMU O0OHAPYKEHHUS OPTAaHUYECKUX U
HEOPraHM4YeCKHUX BellecTB

7.1. IlpakTuyeckue 3alaHusi HAa COCTaBJIECHUE YpPaBHEHUH peakiuil
oOHapy>keHHUs KaTUOHOB |-V rpynn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOW U MOHHOMN
dbopmax.

7.2. TlpakTuyeckne 3alaHus Ha COCTABJICHHE KAdYCeCTBCHHBIX pEaKITUit
OoOHapy>KEeHUsI OPTaHUYECKUX COCTMHECHHUI.

Paznen 9. UcciienoBanue 1 XuMH4YeCKUI aHAJIN3 00beKTOB Onocdepbl
9.1. TumoBbIe pacyeThl MO TEMATUKE IKCIIEPUMEHTA.

9.2. 3amaun Ha BBIYHCICHHUE CPEAHETO 3HAYCHUS SKCIEPUMEHTATBHBIX
JTAHHBIX, TOTPEITHOCTH.

9.3. 3amanme «XMMHYECKHMHM COCTaB BOJBI, THUI BOJbLI M CIIOCOOBI €€
MPUMEHEHUS» (C UCII0JIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

9.4. 3amanme «B3auMocBsS3bp cocTaBa TMOYBBI, THII TIOYBEI M €€
Ha3HAYECHUS.

IIpuMepsl 32124 0 Pa3HBIM TEMaM M CHUIIMHBI
I. C BapyanTamMu 0TBETOB



1. B peaknuio, TepMoxuMuueckoe ypaBHenue kotopoit S + O, = SO, +
297 x/Ix, Bctynuna cepa maccou 1 r. Konm4ecTBo TennoThl, BBIAEIUBIIECECS MPU
3TOM, paBHO: A) 9,28 k/[x

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxxurte coib, BOJHBII pacTBOP KOTOPOU UMEET IIEIOUYHYIO Cpely

A) cynbdar kanus

b) xnopua anoMuHuSA

B) xapOonat kanus

3. OmnpenenuTe Ha3BaHUE BEIIECTBA, TIaBHAS IIETTh KOTOPOTO COCTOUT U3
YEThIPEX aTOMOB YTJIEPOJIa, COMCPKUT KapOOKCHIBbHYIO TPYIITY U OJHY JBOHHYIO
CBSI3b, a TAKKE PAUKAIBI METHII U ATHI. A) 3-MeTui-3-3Tuin0yTeH-3-0Bast KHUCJIOTa

b) 3-metun-2-3tundyren-3-oBas KMCIOTa

B) 2-meTui-3-31undyren-3-oBast KUCI0Ta

II. ®aceTHble 3a7a4n

1. CocrtaBpTe XUMHUYECKHE (OPMYNIBl JBYXaTOMHBIX COCIUHCHHIA:
{cunmuumn xkaneuus, Tuapua 6apus, cyabdun sxenesa (III), okcun azora (1), okcua
anmomuHus, xaopug xkenesa (I1), autpun Oapus, okcun prytu (I), okcua cypbMbl
(V); okcun menu (I), xmopua prytu (II), HUTpUA Kayusi, CUIIMLIKA MarHus, TUIPUT
amomunus, cyiabbun csunna (II), Opomua nuuka, oxcup yraepona (II), oxcun
xsiopa (V); uutpua Harpus, noaun meau (I), okcun xpoma (I1), okcun azora (V),
ruapu HaTpust, xjaopua xpoma (II1), okcun xamust, okcua mbimbsika (I11), cynsdun
IIMHKA} .

2. [Ipu B3aumopericteuu {40; 20; 35} r cmecu {cepebpa u IIMHKA; IUHKA
U MEIU; MEIU W >KeJle3a} C COJSHOW KHUCIOTOM BhIAECIWIOCh {6,72; 2,24; 5,6} n
rasa (H.y.). Onpenenure MaccoByo 1010 (B %) {IluHKa; MEI; *KeJe3a} B CMECH.

3. YpaBHSAUTE OKUCIUTEITLHO-BOCCTAHOBUTEIBLHYIO PEAKIIUEO

{MnO; + H,SO, = MnSO,4 + O, + H,0;

Zn + K,Cr,07 + HySO,4 = ZnSO,4 + Cry(SO4); + K,SO4 + HL0;

KCIO; + S = KCI + SO,} Meromom 3JeKTPOHHOro OajaHca; Ompee/uTe
OKHUCJTUTENIb U BOCCTAHOBUTEIIb.

4, Omnpenenure MOJIEKYISIPHYIO (DOPMYITy YTJIEBOJOPOA, COMEPIKAIIETO
{80%; 85,7%; 75%} yrnepona. OTHOCUTEIbHAS TUIOTHOCTH MApPOB BEIIECTBA IO
{Bomopoay; BO3yXy; Kuciopoay} pasHa {15; 1,931; 0,5}.

A) CaHs

b) C2He

B) CH4



II1. BopocuteabHble (POPMYJTUPOBKM:

1. Kakas macca yKCyCHOW KHUCJIOTBI TOTpeOyeTcs JJid CHHTE3a
stunanerata maccoi 140,8 1. Beixon »dupa npumure paBHsiM 80% oOT
TEOPETHYECKH BO3MOXKHOTO.

2. Kakum peakTuBOM MOXHO OTIMYUTH TJULEPUH OT TIHOKO3bI?
CocTaBbTe ypaBHEHHE KaUECTBEHHOW PEAKIMHU Il OOHAPYKEHUS MHOTOATOMHBIX
CHHUPTOB HA IPUMEPE TIIULEPHUHA.

3. C noMomiplo Kakoro peakTUBa MOYXHO PACIIO3HATh TajOr€HH]1-HMOHbI
(Cl-, Br-, I)? CocraBbTe ypaBHEHHsI Ka4eCTBEHHBIX PEAKIMH B MOJICKYJSPHOH U
MOHHOU (popMmax. YKaxKUTe MPU3HAKU PEAKLUH.

3ajauu, KaK 1 Ipyrue JUIAKTUUECKUE 3a/1aHNs, MOTYT BBIIOJIHATh
00ydJaroIyo U KOHTPOJUpYIolyo GpyHKuu. Permenue 3agaq MoxeT
OCYILECTBIISATHCS Ha PA3JIMYHbIX TUIIAX U ATarax 3aHsATHI.

IV. IlpakTuKo-OopueHTHPOBaHHbIE 3aaHUs (KaK TEOPETUYECKHE, TaK U
pacyeTHbIE), HallpaBJI€Hbl HA PA3BUTHE PE3YJIbTATOB 00YUYEHUSI OCHOBHOTO MOIYJIS
(pa3menbl:  «OcHOBBI ~ CTpoeHusi  BemiecTBay, «CTpoeHME M CBOICTBa
HEOPTraHUYECKUX / OpraHUYEeCKUX BEILECTBY, «Kunernueckue U
TEPMOJIMHAMHYECKUE 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX PEaAKIUil»,
«/lucnepcHple CHCTEMBI») U BBIABICHHE XUMHUYECKOM CYIIHOCTH OOBEKTOB
IPUPOJIbI, MPOU3BOACTBA U OBbITa, C KOTOPHIMHM YEJIOBEK B3aUMOJIECHCTBYET B
poliecce MPaKTUIECKON AeTENHbHOCTH (TPUKIAAHOU MOAYJIh).

[IpakTUKO-OpUEHTHUPOBAHHBIE  3aJaHUsl  MOXXHO  ONPENENUTh  Kak
NeJaroruyecku nepepadoTaHHbI (parMeHT MPOPECCHOHATBHON ESTeIbHOCTU
cnenquanvcra. OHU pa3pabaTbIBAIOTCS I NPOBEPKM 3HAHUMA ©  yMEHUH
oOy4Jarommxcs JAEeUCTBOBaTh B NMPAKTHUECKUX, HETUIHMYHBIX, SKCTPEMAJIbHBIX H
Ipyrux cutyanusax. llpy wW3ydeHUM [OUCHUIUIMHBI «XHUMHUS» MOPAKTHUKO-
OPUEHTHPOBAHHbIC  3aJaHMsl  MPUMEHSIOTCA AN aKTUBU3ALUKU  y4eOHO-
MO3HABATEJIbHON JIEATEIbHOCTH OOYYAlOIIMXCS IYyTEM «IOTPYXEHUs» HX B
npo0JeMbl XMMHYECKUX HCCIEIOBAHUM, BO3HHUKABUIMX B HCTOPUU Pa3BUTHS
HAyKH, WIK UMEIOUIUX NMPAKTUYECKOE 3HAUCHHUE IS YeJIOBEKa

3aganus

Bri0epure o1MH NpaBUJIbHBIN OTBET:

1. O kakoMm BellecTBe UAET peub?

A) yraexkucielii ras

b) kucnopon

B) ammuak

2. Kaknmu xuMuyecKUMHU CBOMCTBAMH 00J1aJaEeT ITO BEIIECTBO?



A) KUCIIOTHBIMH

b) ocHOBHBIMU

B) amdorepupiMu

3. C yeM MOKET BCTyIaTh BO B3aUMOJICUCTBUE?

A) ¢ BOJIOM, OCHOBHBIMU OKCHJIaMH, IIEJI0YaMH, HEKOTOPBIMU COJISIMHU

b) ¢ Bomoil, KUCTOTHBIMU OKCHAAMHU, LIEI0YaMHU, HEKOTOPBIMH coyisiMu B) ¢
BOJIOM, KUCIIOTHBIMHM OKCHJIaMH, KCJIOTaMHU, HEKOTOPBIMH COJISIMU

4, C moMoIIpio Kakoro BEIIeCTBa €ro MOKHO OOHAPYKUThH?

A) dbenondranenna

b) 6poMHoOit BOIBI

B) u3BecTKOBOM BOABI

S. [TpuBenute (paxThl, KOTOPHIE TOKa3bIBAIOT OTPULIATEIBHOE BIIMSHUE
ATOrO ra3a Ha KeJIyA0YHO-KUILIEYHbII TPAKT YeJIOBEKa.

®OH/J OLIEHOHYbIX CPEJICTB MMPOMEXXYTOYHOH

ATTECTALUN

[TpoMexyTouHass arrecTamysi MO AUCHUILIUHE «XHUMHs» TPOBOIUTCS B
dbopme muddepennmpoBanHoro 3auera. Kaxxaplii 3a4eTHBIN OUIIET COCTOUT U3 TPEX
3aJaHNN:

1)  TeopeTHueckoe 3aJaHWE B BHUJAE BONpPOCAa H3 TEOPETUYECKOTO
COJIEpKaHUsl OCHOBHOTO U MIPUKIIATHOTO MOAYJIEH;

2)  mpakTHYecKkoe 3aJaHue (COCTABICHUEC YpPAaBHCHUH XUMHUYCCKHX
peakuuil C ydyacTHeM HEOpPraHMYeCKHWX WM OpPraHUYeCKHUX BEIIEeCTB, B T.U.
[ENOYeK MPEBpAIIEHUN M KaYeCTBEHHBIX PEAKIMN OOHApPYKEHUS, XUMHUYECKUX
dbopMynT HEOPraHNYECKUX U OPTAaHMUYECKUX BEIIECTB, B T.4. CTPYKTYPHBIX; 3aaHHsI
110 HOMEHKJIaType HEOPTaHUYECKUX M OPTraHMYECKUX BEIIECTB; OLICHKA N3MEHEHUS
CKOPOCTH XUMHYECKOW pEaKIMH W HamlpaBlIeHUS CMEIIEHUS PaBHOBECHS C
ucnojp3oBaHueM npuHuuna Jle-lllaTtenbe; oleHKa XWMHUYECKOro COCTaBa U
000CHOBaHUE MPUMEHUMOCTH 00bEKTa OMO- UM TeXHOCHEPHI U T.11.);

3)  pacuerHas 3ajaya (pacyeThl MO YPaBHEHUIO XMMHUYECKUX PEaKIIUH,
pacdyer MaccoBOM J0iM (Macchl) XHMHYECKOTO »JJeMeHTa (COeIMHEHMs) B
MoJIeKkysJe (cMecu); ompenenaeHue mnpoctedmend  GopMyiabl  OpraHUYECKOu
MOJIEKYJIbI, UCXO/Is1 U3 DJIEMEHTHOTO cocTaBa (B %); pacueTsl TEIIOBbIX 3 (PEeKToB
XUMHYECKHUX PEaKIUi; pacueThl 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkiuu OT
KOHIIEHTPAILIUU U TEMIIEPATypPhI U T.I1.).

KPUTEPUHU OLHEHKH YCTHOI'O OTBETA CTYAEHTA

- OlIEHKA «5» (OTJIMYHO) CTABUTCS, €CJIM CTY/ICHT:



1) MOJIHO M3JIaraeT M3Y4YEHHBIM MaTepual MO0 KOHKPETHOMY BOIPOCY,
JNa€T NpPaBUWIbHOE ONPEAECIEHUE OCHOBHBIX MTOHATHUH;

2)  oOHapyXWBaeT IIOHMMaHWE MaTepuaia, MOXXKET OOOCHOBaTh CBOH
CYXKIEHUS, TPUMCHUTh 3HAHUS Ha MPAKTUKE, MPUBECTH HEOOXOIUMBIC TIPUMEPHI
HE TOJIBKO 10 Y4EOHUKY, HO U CAMOCTOSITEJIbHO COCTABJICHHBIE;

3) M3JIaraeT OTBET HAa BOMPOCHI MOCIEN0BATENBHO U MPABUIIBHO.

- oueHKa «4» (XOpoIlIo) CTaBUTCS, €CIU CTYICHT MOa€T OTBET,
YIOBIIETBOPSIONIMN TEM K€ TPEOOBaHUSAM, UTO M Il OTMETKU "5", HO JOIMycKaeT
1-2  ommbOKu, KOTOpbIE caM K€ HucmpaBiaser, u 1-2 Hemou€ta B
MOCJICIOBATEIFHOCTH U SI3BIKOBOM O(DOPMIICHHH H3J1araeMoro.

- oueHka «3» (YIOBJICTBOPUTEJIBbHO) CTABUTCS, €CIM CTYICHT
oOHapy>KHMBaeT 3HAHWE U TOHUMAaHUE OCHOBHBIX MOJIOKEHUN JJAHHOM TeMBbl, HO:

1) U3JIaraeT Marepual HENOJHO M  JOMYCKaeT HETOYHOCTH B
ONpEICJICHUH MOHITUM UJIU CChUIKE Ha HOPMATUBHO-IIPABOBBIE aKThI;

2) HE yMEeT JIOCTAaTOYHO TJIyOOKO M JOKa3aTelbHO OOOCHOBATh CBOU
CYXKJICHUS U TIPUBECTH CBOU NIPUMEPHI;

3) u3JIaraeT Marepuall HEMOoCJIeIOBATENbHO W JIONMYCKAeT OIIMOKU B
S3IKOBOM O(DOPMJICHUHU H3J1araeMoro.

- OLEHKa «2» (HeydOBJIETBOPHUTEJIbHO) CTaBUTCS, €CIU CTYICHT
oOHapy>KMBaeT HE3HAHHE OOJIBIIECH YacCTH COACp)KAaHUS OTBETA HAa MOCTABJICHHBIC
nepejl HUM  BOIPOCHI, JIOMYCKAaeT OMIMOKKM B (OPMYJIMPOBKE OIPEACIICHUN,
HCKQKAIOIINE WX CMBICI, OECHOPSAIOYHO M HEYBEPEHHO M3JIaraeT MaTepuall, uTo
ABJISIETCSL CEPHE3HBIM MPEMSATCTBUEM K YCIEIIHOMY OBJIAJAECHHUIO MOCJIEAYIOIIAM
MAaTEPHUATIOM.



3AYET
Bapuanr 1.
HNucTpykuus
[TocnenoBaTebHO M BHHUMATEIIBHO YMTAWTE BOIIPOCHI, OTBEUANTE B 3aJlaHHOMN
ITOCJIEIOBATSIBHOCTH.
MakcuManibHOE BpeMsl BBITOIHEHUS 3aaaHus — 90MuH.
3aganus Nel u 2 BeinonHgeTcs nucbMeHHO 3. 3amanue Ne3 mpeamnosaraeT OTBETHI

Ha 3amadyu. 3axanue 1.

Kakoli pacTBOp HUCHONB3YIOT JJIs1 KAYECTBEHHOW PEKLUH OINPEIEICHUS XJIOPUAOB,
OpoMu10B, Hoaua0B? HanuimmTe ypaBHEHUS peakiuii 1 000CHYHUTE OTBET.
3ananme 2.
JlaHa cxema npeBpalieHui.
C,Hs0OH AI203, 400o— X1 KMno4, H20, 0-200—> X2 HBr (u36.), t— X3 t— dTHH —>
—>C2H4O
[IponmmmTe BCce peakuuu U ONpeAenuTh Bemecrsa X1, X2, X3.

3aganmue 3.
Omnpeaennute MacCoOBBIC O XUMHUYCCKUX AJIEMEHTOB B okcuje amoMunus AlyOs
Y BBIPA3UTE UX B IIPOIEHTAX



OCOBEHHOCTHU TEKYIIETO KOHTPO.ISI U TIPOMEXYTOYHOM
ATTECTAIUUA IJ1 UHBAJIMIOB U JIML] C OT'PAHUYEHHBIMH
BO3MOXHOCTSAMMU 3/10POBbs

B xome TeKyIero KOHTPOJIS OCYHICCTBISCTCS HWHIMBHIYaIbHOE OOIICHHE
npernoaBaTels ¢ ooyqaronmucs. [Ipu Hanuaum TpyaHOCTEeH M (WIH) OMIMOOK Y
o0ydYarolierocsi MpernojaBare)ib B XOA€ TEKYIIEro KOHTPOJS —JyOiaupyer
00BSICHEHHUE HOBOTO MaTepHaja ¢ Y4eTOM OCOOCHHOCTEH BOCHPHUSATHUS U YCBOCHHUS
00yYaroImuMCcs COIepIKaHusl MaTepruasa yaeOHOH TUCIUITIHEIL.

[Tpr TIpOBEIEHUM TEKYIIEro KOHTPOJIS M IPOMEKYTOUYHOH aTTECTAIHH
oOecrieunBaeTCs COOTIOICHHE CICTYIOIINX TPEOOBAHMIA:

o JUTst 0OYYaroNIMXCsl U3 YKCIa JIUI] ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbsI TEKYIIUWA KOHTPOJIb W TPOMEKYTOUYHAs aTTECTallusi MPOBOJIUTCS C
y4eTOM  OCOOCHHOCTEH  ICHXO(PU3WYECKOTO  PAa3BUTHS, WHIWBHUIYaTbHBIX
BO3MOXKHOCTEH W COCTOSHHUSI 370pPOBbS TAaKWX BBIMYCKHUKOB (mamee -
WHIUBUYAJIbHBIE OCOOEHHOCTH).

o MPOBEICHUE  MEPONPUATHS IO  TEKyIIeMY  KOHTPOJIO U
MPOMEKYTOUYHOM aTTECTalluu JJIsl JIMI] C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
3I0POBbsl B OJHOM ayJUTOPUU COBMECTHO C OOYYaIOIIUMHCS, HE HMEIOIUMU
OTPaHUYEHHBIX BO3MOXXHOCTEH 370POBBS, MOMYCKAETCs, €CIM 3TO HE CO3/aeT
TPYAHOCTEH I 00yUarOITUXCS;

o NPUCYTCTBHE B ayJUTOPHMH  ACCUCTEHTA,  OKAa3bIBAIOIIETO
OOy4JarommMMcsi  HEOOXOJAMMYIO  TEXHMYECKYI0 TOMOIIb C  y4eTOM  HUX
WHUBUyaIbHBIX OCOOCHHOCTEH (3aHATH paboyee MECTO, MOHATh U O(QOPMHUTH
3a/1aHue, OOIIATHCS C MPENo/IaBaTeseM);

o NpeIoCTaBlIeHHE OOYyJYaIOUUMCSl TpU  HEOOXOJUMOCTH YCIYTH C
UCIIOJIb30BAaHUEM PYCCKOTO KECTOBOTO SI3bIKa, BKJIOUAsi 0OOECIeUeHre I0MycKa Ha
O0BEKT CypJIONEepeBOIUNKA, TU(MIONEPEBOIUNKA (B OpPTaHHU3AIMU JODKEH OBIThH
TaKOW CIEHUAUCT B IITAaTe (€Ciau 3TO BOCTpeOOBaHHAs yCiIyra) WX JOTOBOP C
OpraHU3alUsIMH CUCTEMbI COIIMAIBHOM 3aIUTHI MO MPEJOCTABICHUIO TAKUX YCIIYT
B clly4ae HEOOXOAMMOCTH);

o o0ecrnieueHue HATAY VST 3BYKOYCHJIMBAIOIIICH anmaparypsl
KOJUICKTUBHOTO  TIOJIb30BaHUS, TPH  HEOOXOJUMOCTH  TPEIOCTaBISETCS
3BYKOYCHJIMBAIOINAS anapaTrypa WHIWBHIYAIBHOTO MOJIb30BaHUS; TyOIMpOBaHUE
HEOOXOMMMOW 3pUTEIBPHOM ¢ 3BYKOBOM wHGOpManmu il  O0ydaroliero
3BYKOBBIMH MaTepuaiamu (ayauodaityiaMy win p.), MaTepruaiaMu ¢ TEKCTOBBIMU
u TpadUYECKUMH HW300pPOKCHHUSIMH, 3HAKaMH WM B BHJE JJIGKTPOHHOTO



JOKYMEHTa, JOCTYIMHOTO C TIOMOIIBI0 KOMIBIOTEPAa B 3aBHCHUMOCTH  OT
nOTpeOHOCTEN 00yJaroerocs;

J IpeocTaBlieHue 00yJyarouIMMCs paBa BbIOOpa MOCIEA0BATEILHOCTH
BBITIOJTHCHMSI 3aJlaHUsl W yBEIMYCHHE BPEMEHHW BBITIONHEHUS 3adaHus (o
COTJIACOBAHUIO C TIPEIOIaBaTeIIeM);

o 10 JKeJaHWI0 O00ydJaromerocs yCTHBIA OTBET MPU KOHTPOJIE 3HAHUU
MOKET TPOBOAUTHCS B MUCHBMEHHON (hopMe WM HAa0OOpOT, MUCHMEHHBIH OTBET
3aMEHEH YCTHBIM.



