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1. OBIIASI  XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJABHOM JUCIHUILINHBI OYIIL.12 XUMUSI

1.1. MecTo AMCHUIUIMHBI B CTPYKTYpe OCHOBHOW o00pa3oBaTebHOM
MPOrpaMMbl:

O6mieoOpasoBaTebHas TUCIUILINHA OVIIL.12 XuMus SIBIIACTCS
o0s3aTeIbHOM  4YacThio  0OIe0Opa3oBaTEILHOTO  IHMKJIAa  00pa3oBaTelIbHOU
nporpammbl B cootBerctBuM ¢ DPI'OC mo cnenmansHoctu  40.02.04
KOpucnpynenmusi.

1.2. Heau v mJIaHupyeMble pPe3yJbTaThl OCBOCHHS AUCHUIIIUHBI:
1.2.1. lean TUCHUILIMHBI
Conepxanne mporpamMmbl oOmieoOpa3zoBarensHoi  aucnuminael OVYI1.12
XUMHSI HalpaBiICHO Ha JOCTIKEHHME CIEIYIONUX Ieneil: QopmupoBaHue y
CTYJICHTOB TPEJICTABJICHUSI O XMMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa KakK OCHOBBl TPUHITHS PEHICHHWM B  JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOT'O MOBEJICHUS B IPUPOAHON Cpeie.
3a/1aun TUCHIUTLITUHBL:

1) chopmupoBathb MOHUMAaHHe 3aKOHOMEPHOCTEN POTEKaHUS
XUMHUYECKUX TPOIECCOB U SBJICHUI B OKpYXalolled cpejne, LEeTO0CTHOM Hay4dHOM
KapTHHBI MUpA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  yUYEHHUS COCTaBIATH  (DOPMYJIBI  HEOPTaHWYCCKUX U
OpPTaHUYECKUX BEIICCTB, YPABHCHUS XUMHUYCCKUX PEAKIUMA, 0OBSICHATH WX CMBICI,
HUHTEPIIPETHPOBATH PE3YIbTAThl XUMUUYECKUX JKCIICPUMEHTOB,

3) chopMHUpoBaTL HABBIKM TPOBEJACHHUS IMPOCTCHIIMX XUMHYCCKUX
AKCIIEPUMEHTAJIbHBIX HCCIEIOBAHUNA C COONIOAEHUEM MpaBuyl OE30MacHOro
oOparieHus ¢ BEIecTBaMu 1 JIa0OpaTOpPHBIM 000PYI0BAHUEM;

4) pa3BUBaTh YMCHHSI HCIOJb30BaTh HH(POPMALUIO XHMHUYECKOTO
XapaKkTepa U3 pa3InuHbIX HCTOYHUKOB,;

5) chopMupoBaTh  yMEHHS ~ MPOTHO3UPOBATH  TOCIEACTBHS  CBOCH
NESATETPHOCTY W XMUMHYECKUX TPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
IPOLIECCOB;

6) chopMupoBaTh TMOHUMAHHWE 3HAYUMOCTH JOCTHIKCHHUH XHMHYECKOM
HAYKHU ¥ TEXHOJOTHH JIJIsl pa3BUTHS COIIMATLHOM U MTPOU3BOJICTBEHHOU cdhep.

1.2.2. Ilnanupyemblie pe3yJibTaThl 0CBOEHHUsI 00111€00pPa30BaTEILHOI
aucUIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCLUILUIMHA UMeeT pu popMupoBaHuU U pa3Butuu OK
u [1K.



Kox v HaumenoBanue

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHBI

(popmupyembIX
KOMIIeTeH Ui O0mue JucHuNIMHAPHbIE
OK 01. B yacTtu TpyoBoro BoCiuTaHus: - BJIQJIETh CUCTEMOW XHUMHYECKUX 3HAHUM, KOTOpas
Bri6upats - TOTOBHOCTb K TpYyIy, OCO3HaHUE IIEHHOCTH BKJIFOYACT: OCHOBOIOJIATalONIUEe TIOHATHS  (XUMHYECKUM
CriocoOsl MacTepcTBa, TPYI0II00ue; JJIEMEHT, aTOM, 3JICKTpOHHas o0oJjiouka aroma, s-, p-, O-
pelIeHus 3a1aq TOTOBHOCTh K AaKTUBHOM  JI€ATENbHOCTH AJIEKTPOHHBIE ~ OpOMTaIM  aTOMOB,  HMOH,  MOJEKYJa,
[TpodeccuonanpHoit TEXHOJIOTUYECKON U COLMANIbHON HANpaBIeHHOCTH, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, CTENICHh OKHUCIICHHSI,
JESTEIIbHOCTH CIIOCOOHOCTh ~MHUIIMUPOBATh, IUIAHUPOBATH U XUMHAYECKass CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISPHBIH
[TpumeHnuTenbHO CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS; o0BeM, YIIEpOAHBIA CKeleT, (YHKIMOHAIbHAS TPYIINA,
K pa3JInuHbIX - HHTEPEC K pa3InyHbIM chepaM NpoEeCCHOHAIBHON | pagMKal, H30MEPHUS, M30MEPBI, T'OMOJIOTHYECKUN DA,
KOHTEKCTaM NeSITeNIbHOCTH, TOMOJIOTH, YTJICBOJOPOJIBI, KHCIOPOJA- M a30TCOJEpIKaIIHe
OBnanenue YHHUBEpPCATbHBIMU y4eOHbIMU COCIMHEHUS, OMOJIOTUYECKN aKTUBHBIC BeliecTBa (YIJICBOJIBI,
MMO3HABATEILHBIMU JICHCTBUSAMMU: KUPBI, OCITKH), MOHOMEp, IOJUMEP, CTPYKTYpHOE 3BCHO,
a) 6a30BbIC JOTMYECKHE NEHCTBUS: BBICOKOMOJIGKYJISIDHBIE ~ COEAMHEHHUSA,  KpHCTaJUIMYecKas
CaMOCTOSITEITLHO dbopMyIupoBaTh u pelieTka, THIBI XUMHYECKHX peakinuid (OKUCIUTEIHHO-

aKTyaJM3UPOBaTh MPOOJIEMy, pacCMaTpUBaTh €¢
BCECTOPOHHE;
- YCTaHaBIWBATh CYIIECCTBCHHBI IPH3HAK WU
OCHOBAaHUA I CpaBHeHI/IH, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIECHMS;

ONPENENIATh e  JICATCILHOCTH, 3ajaBaTh
napaMeTpbl U KPUTEPUHU UX JIOCTHKCHHUS,

BBISABJISATH SaKOHOMCpHOCTI/I 158 HpOTI/IBOpe'-II/IH B
paccMaTpUBACMBbIX SBJICHHSX;

- BHOCHUTH KOPPEKTHBBLI B ACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PE3YJIbTATOB LLCIAX, OUCHUBATH PUCKHU

IMOCJICICTBUI NEATCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH
KU3HEHHBIX TIPOOIIEM

6) 6a30BbIC MCCIICIOBATEILCKHUE ICHCTBUS:

- BJIAJICTh HaBBIKAMHU Yy4eOHO-HCCIICOBATEIHCKON |
MPOEKTHOM JEeATEIbHOCTH, HABBIKAMHU pPa3pelICHUs

npo0Jem;

BOCCTAaHOBUTEINIBHBIE, JK30-U DJHIOTEPMHUYECKHE, PpEaKLUU
MOHHOTO OOMEHA), PAacTBOpP, DJIEKTPOJUTHI, HEIJIEKTPOJIHUTHI,
JNEKTPOJINTUYECKAS JUCCOLAaIus, OKUCJIUTEb,
BOCCTaHOBUTENb, CKOpPOCTh XUMHYECKON peaxuuu,
XMMHUYECKOE paBHOBECHE), TEOPUU M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHUs OpraHudeckux Bemects A.M.
ByrtnepoBa, Teopus  INEKTPONIMTUYECKOM  AMCCOLUALNM,
nepuoandeckuil 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3BIK XUMHH,
(bakToorMUecKMe  CBEACHUS O  CBOWCTBAaX, COCTaBe,
NOJYyYeHUH U OE30MacCHOM HCIOJb30BaHUM BaXKHEHUIIMX
HEOPraHMYECKUX M OpPraHWYecKUX BELIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJIOBEKA;

- yMETh BBISABJIATH XapaKTepHble MPU3HAKU U B3aUMOCBS3b
U3Y4YECHHBIX MOHATUHI, IPUMEHATh COOTBETCTBYIOIINE MTOHATHS
MpU ONHCAHHWE CTPOEHUS M CBOMCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB U UX IIPEBPALICHMI;




- BBIBIATH  INPUYMHHO-CJICJACTBEHHBIC CBSI3H MW
aKTyaJII/I3I/IpOBaTB Saﬂa‘{y, BbIABUT'aTb I‘I/IHOTCSY cec
peIlIeHUs, HAaXOJIUTh apryMEHTHI JUIS J0Ka3aTelIbCTBA
CBOMX  YTBEpXKICHMHM, 3aJaBaTb IapamMeTpbl U
KPUTEPUHU PELICHUS;

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIe B XO0IC peIJ_IeHI/ISI
33J]aud  Pe3yJbTAaThl, KPUTHYECKH OICHHBATh UX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MEHEHHUE B

HOBBIX YCIIOBUSX;

- YMGTI) HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJILHy}O nu
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- yMETb HHTCIPUPOBATH 3HAHUSA U3 Pa3HBIX
IIPEIMETHBIX 00J1acTel;

- BbIJIBUI'aTh HOBBIC UCHU, HpennaraTb OpI/IFI/IHaJIBHI)IG
MOJIXOJIC M PEIICHHUS,

- CIOCOOHOCTH MX HCIIOJb30BaHUS B

MO3HABATCIILHON M COIMAIbHOM MPaKTHUKE

BBISIBJISITH B3aWMOCBSI3b XUMUYECKUX 3HAHUI C MOHSTUSIMH U
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,
- yMeThb UCHOJb30BaTh HAUMEHOBAHUA  XUMHUYECKHX
COCIMHEHUN MEXIYHAPOJHOIO0 COK3a TEOPETUYECKOU U
MPUKIAJTHON XMMHHM W TPUBUAIbHBIC HAa3BAaHUS Ba)KHEHIIMX
BEIIECTB  (PTWJIEH,  aAUETWJIEH,  TJIMUIEPHH, denon,
dbopManbaerua, yKCycHas KHUCJIOTa, TJIMIMH, yrapHbIA ras,
yI‘JIGKHCHBIfI ra3d, aMMHaK, TramicHasd H3BCCThb, HETalICHad
U3BECTh, MHUTHEBAsI COJAa W JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYECKUX U OPTaHWYECKUX BEIIECTB, YypaBHEHUS
XUMHUYECCKUX peaKum"I, 00BSACHITh UX CMBLICJI; MMOATBCPKIAATH

XapaKTCPHLBIC XUMHNYCCKHEC CBOIMCTBa BCIICCTB
COOTBECTCTBYIOIIMMU OKCIICPUMCHTaAMU u 3alIuCiAMHU
ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHHﬁ;

- YMCTb YCTaHAaBJIMBATb MMPUHAAJICIKHOCTD N3YUYCHHBIX

HEOPTraHWYECKUX M OPraHUYECKHX BEIIECTB K OINPEICIICHHBIC
KJIacCaM U TPYINaM COCIUHEHUM, XapaKTepHU30BaTh UX COCTAB
U BROKHEWIIME CBOWCTBA; OMNPENCIATH BHUABI XHMHUYECKHX
cBs3el (KOBAJICHTHAs, MOHHAS, METAJTTUYECKAs, BOJOPOJIHAS),

THUIIBI KPUCTAJUIMYECKUX peLeToK BEIIIECTB;
KJIacCU(UIMPOBATH XUMUYECKUE PEAKIINH;
- chopMupoBaTb  NPEJCTABICHUS: 0  XMMHYECKOU

COCTaBJISIIOIIEH €CTECTBEHHOHAyYHOM KapTHHBI MUpPA, pPOJHU
XMMUU B TIO3HaHMS SBJICHUH NPUPOAbI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYphl JUYHOCTH, €€ (PYHKIIMOHAIbHON
IpaMOTHOCTH, HEOOXOIMMOW JJIs peleHHus] MPaKTUYECKUX
3a]1a4 ¥ 3KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHON CpENE;

- YMeThb IPOBOAMTH PacueThl M0 XUMUYECKUM (GopMmyiaM H
YPaBHEHUSAM XHMMHYECKHUX PEAKIUH C HCIOJIB30BAHUEM
Gu3NYECKUX BEJIMYMH, XapaKTEPU3YIOIIUX BEIIeCTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 0o0bemMa (HOpMaJbHbIE
yCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHUCTEMHBIE XMMHUYECKHE 3HAHUA [UIsl IPUHATUS PEIICHUH B
KOHKDETHBIX  JKM3HEHHBIX  CHUTYallMsIX, CBSI3aHHBIX C
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BCIICCTBAMH U UX ITPUMCEHCHUEM

OK 02.
Hcnonb3oBath
COBpEMEHHBIC
MIOKCKa, aHaym3a
WHTEPIIPETAIHS
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTHH
BBITIOJTHCHUS
npodeccuoHanbHOM
NESTSIIbHOCTH

CpencTBal

u

ISt
3a1a4

B o6nacTtu eHHOCTH HAyYHOTO TO3HAHUS:

- ¢(hOpMUPOBAHHOCTb MHUPOBO33pEHUA,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HAayKM M OOLIECTBEHHOW NpPaKTHUKH,
OCHOBaHHOTO Ha Janore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHME CBOErO0 MeECTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOW U UUTATEIbCKON
KYyJIbTypbl KaK CpEACTBAa B3aMMOJCHUCTBHUS MEXIY
JOABMU U TO3HAHUSI MUDA;

- OCO3HAaHHE IIGHHOCTH HAy4YHOW JAEATEeNIbHOCTH,
TOTOBHOCTb ~ OCYIIECTBJISAITH  HPOCKTHYO U
MCCIIEIOBATENBCKYIO NEATENbHOCTh HHINBUIYaIbHO

U B IPYIIIE;

OBnanenue YHUBEpPCAIbHBIMU
[I03HABATEIbHBIMU JCHCTBUSIMMU:

B) paboTa ¢ nHpOpManuei:

- BJAJeTh HaBbIKAMM IMOJy4eHHMS HHPOpMalUU U3
WUCTOYHHKOB DPAa3HBIX THUIIOB, CaMOCTOSITEIHHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTU3allHuI0 U
WHTEepHpeTanys HHPOPMALIUU Pa3THIHBIX BHIOB U
¢bopM npencTaBieHMs;

- CO3JIaBaTh TEKCTHI B PA3JIMYHBIX (popMaTax C y4eTom
HazHaueHus MH(OpManmuu M LENeBOM ayIuTOpHH,
BbIOMpas ONITUMAIbHYIO (DOPMY MpPEICTABICHUS U
BU3YyaJlU3aluH;

- OLEHWBATh  JIOCTOBEPHOCTh, JIETUTUMHOCTb
uHpOpMalUU, €€ COOTBETCTBUE IPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpHAM;

- UCTIOJIb30BaTh  CpPeACTBAa HH(MOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B  pEIICHUH

y4eOHBIMU

- yMeThb IUIAaHUPOBAThb U  BBIOJHATH  XUMHYECKUU
AKCIIEPUMEHT (IPEeBpAIICHHUs] OPraHUYEeCKUX BEUIECTB IpHU
HarpeBaHuM, MOJYYECHUE STUJICHA U U3YYCHHE €ro CBOMCTB,
KAueCTBEHHbBIEC PEAKIMKM Ha aJlbJErHJbl, Kpaxmall, YKCYCHYIO
KHCIIOTY;

neHatypauus OelKOB TpU HarpeBaHWHU, IBETHbIC pEaKIUU
OCIIKOB; TPOBOJIUTh PEAKIMU MOHHOTO OOMEHA, OMpPEIeisTh
Cpely BOJHBIX pPAaCTBOPOB, KAauyeCTBEHHbIE pEaKIMU Ha
cynbdat-, kapOoOHAT- ¥ XJIOPUJI-AHUOHBI, HA KATHOH aMMOHHS;
pemarb dKCIepUMEHTaNIbHbIE 33/1a4M 110 TemaM "Meramisl" u
"Hemetainnbl") B COOTBETCTBUM C IpaBUJIAMU TEXHUKH
0e30MacHOCTH  HpH  OOpallleHud C  BEIIeCTBaMU H
nabopaTopHbie 000PYIOBaHUEM; TPEICTABISATh PE3YIbTaThI
XUMHYECKOTO JKCIIEpHUMEHTa B (opMe 3alucu ypaBHEHUN
COOTBETCTBYIOIIUX peaKkuuid M (GOpPMYIHPOBATH BBIBOIBI Ha
OCHOBE 3THUX PE3Yy/IbTATOB;

- yMETh  aQHAIM3HPOBATh  XUMHUYECKYI0  WH(POPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHHKOB (CPEICTB MacCCOBOMU
nH(popmanuu, cetb UHTEepHET U Apyrue);

- BJIaIeTh OCHOBHBIMU METOJAaMU HAY4YHOTO IO3HaHUS
BEIIIECTB M XMMHUYECKUX SIBJICHUHN (HAOIIOJEHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICTTHPOBAHHE);

- yYMETh IPOBOJUTH PACUYEThl MO0 XUMHUYECKUM (popMmyliaun u
YpaBHEHUS XMMHUYECKHUX PEaKIUd C  HCHOJIb30BAaHUEM
Gu3MYECKUX BENUYHMH, XapaKTEepHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0oObeMa (HOpMallbHbIE
YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHCTEMHBIE XUMUYECKHE 3HAHWS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX  JKU3HEHHBIX  CHUTYallMsIX, CBS3aHHBIX C
BEIIIECTBAMH M MIX IPUMEHEHUEM




KOTHUTHBHBIX, KOMMYHUKaTHBHBIX "
OpPTraHU3alMOHHBIX  3ajad C co0IroIcHIEM
TpeOOBaHMI 3PrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, pPecypcocOepekeHusi, TMPABOBBIX U
TUYECKUX  HOpPM, HOpa  HMH(POPMAMOHHOM
0€30I1aCHOCTH;

- BJaJeTh HABBIKAMHM pPACHO3HABaHMS U  3aIUTHI
uHpopManuy, nH(POPMALIMOHHOM 6e3omacHOCTH
JMYHOCTH;




OK 04.

D¢ dexTuBHO
B3aMMO/ICICTBOBATh
paborarb

B KOJJIGKTHBE U
KOMaH 1e

nu

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSTEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIe10BATENbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;
OBnageHue yHUBEpCAIbHBIMA KOMMYHHKAaTUBHBIMU
JEACTBUSAMMU:

6) coBMecTHas JesITeIbHOCTb:

- TOHHMAThb M HCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaIbHOU paboThI;

- TPUHUMATH 1EJIM COBMECTHON JESTEIHHOCTH,
OpraHU30BbIBATH U KOOPJAUHUPOBATH JEHCTBHUS 110 €€
JOCTUKCHHUSI: COCTaB/IATh IIJIaH  JICHCTBHH,
pacmpenensiaTb pojad C YYEeTOM YMEHHUM Y4YaCTHHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PaOOTy B YCIOBUSIX
peasbHOTO, BUPTYATbHOTO ¥ KOMOMHUPOBAHHOTO
B3aUMOJCICTBUS;

- OCYIIECTBISITb TO3UTHUBHOE CTPATErHUYECKOE
MOBEJICHUE B PA3JIMYHBIX  CUTYaUUsIX, IPOSBIISATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATHBHBIM
OBnazieHue YHHUBEPCAIBHBIMU  PETYJISTUBHBIMU
JEACTBUSAMMU:

T') IpuHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOICH
IIPU aHAJIM3€ PE3yJIbTAaTOB JAEATEIbHOCTH;

- IPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFO/ICH Ha
OIUOKHU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIIH
JIPYroro 4egoBeKa;

- YMETb IIJIAaHUPOBATh U BBIIOIHATE XMMUYECKUH SKCIIEPUMEHT]
(mpeBpallleHusT OpPraHUYECKUX BEIIECTB IIPU HarpeBaHUW,
IOJIy4eHHE STHJIEHA U U3YYEHHUE €ro CBOICTB, KaueCTBEHHbIE
peaxkiuy Ha ajabAeTubl, KpaxMaj, YKCYCHYIO KHCIIOTY;
JeHaTypanus O€JIKOB IpU HarpeBaHWHU, LBETHBIE pEaKIHH
OEJIKOB; MPOBOANUTH PEAKLIUU HMOHHOI'O oOMeHa,
OIIpeNeNIATh Cpeay BOJHBIX pacTBOpOB, KauyeCTBEHHBIE
peaknuu Ha Cyibdar-, KapOOHAaT- M XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHMsI, pellaTh SKCHEPUMEHTAJbHbIE 3aJaud II0
temam "Meramubl" u  "Hemeramibl") B COOTBETCTBUU C
NOpaBWIAMU TEXHMKM O€30MaCHOCTH HpU OOpaIleHUuu ¢
BEIIECTBAMU U JIabopaTOpHbIe 000PYIOBAaHUEM; MPECTABIATH
pe3yibTaThl XMMUYECKOIO 3KCIEpUMEHTa B (opme 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX pEaKuuid U (HopMyIHpoBaTh
BBIBOIbI HA OCHOBE 3THX PE3YJIbTaTOB




OK 07.

CopeiicTBOBaTh
COXPaHEHMIO
OKpYy>Karolen cpensl,
pecypcocOepexeHuIo,
OPUMEHSATh 3HAHUS 00
M3MEHEHUHU KJIMMaTa,
IPUHLMIBL  OEpEeXKIIMBOTO
IIPOU3BOJICTBA,

3¢ (HEeKTHBHO JIEHCTBOBATH B
YPE3BBIYANHBIX CHUTYAIUSIX

B o0nacty 5K010r14eckoro BOCHUTAHUA:

- c(OPMHUPOBAHHOCTh  DKOJOTMYECKOW  KYJIBTYPHI,
NOHMMAHHUE  BIIMAHUSA  COLMAIBHO-KOHOMHYECKHUX
IPOLECCOB HAa COCTOSIHUE IMPUPOAHOM M COLUAIBHOU
Cpenbl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAHUPOBAaHUE U OCYIIECTBICHHUE JECUCTBUHA B
OKpY)KaloIllel cpele Ha OCHOBE 3HAHUA Leled
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTUBHOE HEMPUATUE IEUCTBUI, IPUHOCSAIINX BpPE]l
OKpYKaIoILlEeH Cpele;

- yMEHHE  NPOrHO3UPOBATH
9KOJIOTUYECKHE  IOCIIEICTBUSA
JICMCTBHM, IPEAOTBPAILATh UX;

- pacIIMpEHHUE ONBITA ACSTEIBHOCTH SKOJIOTMUECKON

HeOIaronpusITHeIE
HpeIIPUHAMAEMbIX

HaIpPaBJIECHHOCTH;
- OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, TPOCKTHOM M COLMAJIbHOU
JEATEIIbHOCTH;

- chopmMupoBaTh  NIPEICTABICHUSA: 0  XMMHYECKOU
COCTaBJISIOIIECH €CTECTBEHHOHAYYHOM KapTUHBI MUpPa, POJIH
XUMHHM B TIO3HAHUM SBIICHUN NPUPOIBL, B (POPMUPOBAHUU
MBIIUICHUSI W KYJIbTYphl JUYHOCTH, €€ (PYHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOIMMOM [UJIsl pelIeHUs MPaKTHYECKUX
3a71a4 M SKOJIOTHYECKHM 0OOCHOBAHHOT'O OTHOUICHHUSI K CBOEMY
3I0POBBIO U IPUPOJHON CpeELE;

- YMETb co0Jro1aTh IpaBuia JKOJIOTUYECKU
[[eIeCOO0pa3HOr0  TIOBEIEHUST B  OBITY H  TPYIOBOWM
JIEATEIbHOCTH B LEJISAX COXPAHEHHS] CBOErO 3/I0pPOBbSl U
OKpYXKalolllel MPUPOAHON CpEeIbl; YUYUTHIBATH OMNACHOCTH
BO3JICUCTBUS Ha >KUBBIE OPraHU3Mbl OIIPEIEICHHBIX BEILECTB,
MOHUMAasi CMBICH T[OKa3aTedsl MPeAesIbHOM  JIOMYyCTUMOM
KOHIIEHTpalUU




IIK 1.3. Bmagerr HaBBIKaMH|
[10JITOTOBKHU FOPUINICCKUX|
ITOKyMEHTOB, B TOM YHCIIE C
HCII0JIb30BaHHEM
MH()OPMAITHOHHBIX
TEXHOJIOTHH.

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax C yueToM
Ha3HauyeHUs HMHGOpMAIMM W IEJeBOH ayAUTOpHH,
BbIOMpas ONTHUMAaJIbHYIO (OpPMY TMPEACTABICHUS W
BU3yaJIM3allUU; -

OLICHUBAThb AOCTOBCPHOCTD,

JETUTUMHOCTh ~ MH(OpPMAIIMHK, €€ COOTBETCTBUE
MPaBOBbIM U  MOPAIbHO-ITHUECKUM HOpMaM; -
cpeactBa  MHQOPMAIIMOHHBIX U

KOMMYHHKAIITUOHHBIX TEXHOJIOTHI B PCUICHUHA

HUCIIOJIBb30BAaThb
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u

OpTaHU3aIOHHBIX 3a1a4 C cobiroieHueM
TpeOOBaHUN JPrOHOMHKH, TEXHUKHA OE30MAaCHOCTH,
TUTHEHBI,  pecypcocOepeKeHus,
HOPM  HMH(pOPMALMOHHOM
0€30MacHOCTH; - BJIAJEeTh HAaBBIKAMHU PAaCIO3HABAHMS
M 3amuThl  MHGOpPMAIMH,  WHPOPMAIIMOHHOW

0e30macHOCTH JIMYHOCTH; - YMCHHUC IIPOTHO3UPOBATH

IIPaBOBBLIX n

OTHYCCKHUX HOpPM,

HEOJaronpusATHbIE  3KOJOTHYECKHE  IOCIEACTBUS
MpEANPUHUMAEMBIX TEUCTBUM, NIPEAOTBpalIaTh HUX; -
pacUIMpeHre ONbITa JEATEIBHOCTH JKOJIOTMYECKON
HaIpaBJIEHHOCTH; - OBJaJICHUE HAaBBIKAMU Yy4eOHO-
COLIMAJIBHOU

HCCIIEIOBATENBCKOW, TMPOEKTHOW U

ACATCIIBHOCTH.

co0Iro1aTh HKOJIOTHUECKHU
1e1eco00pa3zHoro TPYAOBOM

ACATCIIBHOCTH B MCIAX COXpAaHCHUA CBOCro 3I0POBbA U

- YMETh IIpaBUIIa

NOBEJCHUA B OBITY U
OKpY’Kaloleld NpUPOIAHON Cpenbl; YYHUTHIBATH OIACHOCTh
BO3JICHCTBUS HA KUBBIE OPraHU3MBbI ONPE/ICTICHHBIX BEIIECTB,
IOHMMasi CMBICT IIOKa3aTesisi MPEAeNbHOW JOIyCTUMOMN
KOHLICHTPALIUH; - YMETh IPOTHO3UPOBATH, AHAIN3UPOBATH U
OLICHMBAaTh C TIO3UIMH SKOJOTHYECKOW Oe30macHoCTH
NIOCJIECTBHSI OBITOBOM M MPOU3BOICTBEHHOH NEATEIBHOCTH
YeIIOBEKa,  CBS3aHHOM  C

nepepaboTKON  BEIIECTB;

HCIIOJIBb30BATh IMOJIYYCHHBIC 3HaHUA JJIsA

T'paMOTHBIX pGHIeHI/Iﬁ HpO6JICM B CUTyalluAX, CBA3AHHLIX C

IMPUHATHA

XHUMUEMN.
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OcBoenue copaepkanus oOmieoOpa3zoBarenbHoi  aucruumasl  OYI1.12
Xumus 00ecriednBaeT JOCTHIKEHNE CTYICHTAMH CIIEAYIOIINX PE3YJIbTaTOB!

JIMIHOCTHBIC PE3yJIbTaThl OCBOCHHS IpeaAMETa «XHMHSI» JIOCTUTAIOTCS B
CAMHCTBE YYCOHOH HM BOCIHUTATCIBHOW JACSATCIBHOCTH B COOTBETCTBUU C
I'YMaHHCTHYCCKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMU
U WjaeajlaMd POCCHUHCKOr0 TPaKIAaHCKOTO OOIIECTBa, MPHUHATHIMA B OOIICCTBE
HOPMaMM W  TpaBWIAMHM  IIOBEJCHHUSA,  CIIOCOOCTBYIOIIMMH  IpOIEccaM
CaMOTIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
O0yJaroITIXCsl.

JIM9HOCTHBIE pE3yJabTaThl OCBOCHHS TpeaMeTa «XUMHUS» OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECCKOW EATEIHLHOCTH
OOyYaroIIMXCs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) TpaxaaHCKOTO BOCIIUTAHMS:

OCO3HaHMS  OOYYAIOIIUMMCS  CBOMX  KOHCTHUTYIIMOHHBIX IIpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U ITPABOIIOPSIKY;

IpEeACTaBICHUS O COLMAIBHBIX HOpPMaxX MW TpaBUaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIIBHOCTH TIPH CO3JaHUU
y4eOHBIX MPOCKTOB, PEHICHUH YYCOHBIX M IMO3HABATEIBHBIX 3a/]a4, BBIMOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHs, JIOTHKY U
apTryMEHTBI IPYTUX MPU aHAIN3E PA3IUIHBIX BUIOB YICOHON ACITEIBPHOCTH;

2) TaTPUOTUYECKOTO BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY M HAyYHOMY HACIICIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXCHHS K TPOIIECCY TBOpYECTBA B OO0JIACTH TCOPUHM M IPAKTHUYECCKOTO
MPUMCHECHHUSI XMMHUH, OCO3HAHUS TOTO, YTO JOCTI)KCHHS HAyKH €CTh Pe3yibTaT
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSTHHOT'O TPYy/Aa YYEHBIX M IPAKTUKOB;

UHTEpeca M II03HABaTCJIbHBIX MOTHBOB B IIOJYYCHHH M IIOCIICAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XAMUH;

3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH  OIICHWBATh  CHUTyalldH, CBS3aHHBIE C XUMHUYECKUMH
SIBJICHUSIMH, ¥ TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSICh HAa MOpPaIbHO-
HPaBCTBEHHBIC HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHE M TOCTYIKH CBOMX TOBAPHIICH C
MO3HUIIMH HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHME IOCJICACTBUN O3THX
MOCTYIIKOB;

4)  dbopMHPOBAHUS KYJIBTYPHI 37J0POBbS:

MMOHUMAaHUS IICHHOCTEH 370poBOoro u 0Oe3omacHoro ooOpasza JKH3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;
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coOMIo/IeHrsT TMpaBWi 0OE€30MacHOTO OOpalleHusT C BEIIeCTBAaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJIOBOW AEATEIbHOCTH;

NOHUMAHHUS LEHHOCTH TPaBWJI WHAWUBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HaHMS MOCJEICTBUM M HEMPUITHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

5) TpyIOBOro BOCIIMTAHUA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4€OHO-HCCJIEI0BATEIbCKON
NEeATEIbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM MW  APYIHMX BHJAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUU MPAKTUUYECKUX 3a/1ad
COI[MAILHOM HAMPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY U3YUYCHHIO MPodecCril pa3InyHOTO POJia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUIN 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAMBUIYATbHONW TPACKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 9SKOJOTMYECKOrO BOCIUTAHUS:

AKOJIOTUYECKHU 11€JIeCO00Pa3HOTO OTHOIICHUSI K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MMOHMMAaHUSl TJI00AbHOTO XapakTepa JKOJOTUYECKUX MPoOJeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOW CPE/IbI;

OCO3HaHMUSI HEOOXOAMMOCTH UCIOJIB30BAHUSI JOCTHXKCHUM XUMUHU JJIst
pELIeHUsI BOMPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JACHUCTBUM, TMPUHOCAIIMX BpPEN OKPYKAIOLIEH
MPUPOIHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJu4yusi  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS,  JKOJIOTHYECKOU
KYJbTYpbl, OIbITA AEATEIbHOCTA SKOJOTMYECKOM HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7)  IIEHHOCTH HAy4YHOTO MO3HAHMUSI:

chopmupoBaHHO€™ MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHMS CHeUU(PUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeaCTaBIeHusT 00 OKpPYKAIOIEM MHpE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJIeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOMl pOJIK B
CO37aHMM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
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YCTOMYMBOI'O Pa3BUTHUS YEIOBEYECTBA - CHIPHEBOM, YHEPIrETUUYECKOM, MUILEBOU U
HKOJIOTUYECKOM O€30I1aCHOCTH, B Pa3BUTUH MEIULMHBI, OOECHEUYEHUU YCIIOBUHI
YCIEIIHOTO TpyJa M SKOJOTMYECKM KOM(OPTHOM JKM3HM KaXJIOro 4YieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: ITIOHUMaHUS CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HMCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIM3a U OOBSICHEHMSI SBJIICHUN OKPY’KaOIEro MUpa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUSA JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAy4yHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHHS MJIA
peleHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIIHAX;

MHTEpEeCca K NO3HAHMIO U UCCIIEI0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENpPEphIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOEHHOCTSM TpyJla B Pa3iMuHbIX cepax mpodeccrnoHalbHOMI
NEATEIIBHOCTH.

MetanpeameTHble pe3yabTaThl OCBOEGHUSI yU4eOHOro npeaMera « XUMHsD Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUYUMble A9 (OPMUPOBaHUS  MHUPOBO33PEHUS  OOYyHAOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa H CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (akKT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHue, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHHUBEpcajJbHble yueOHbIE NeHCTBUS (T03HABAaTEIbHbIE, KOMMYHUKATHUBHbIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue GyHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAITLHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHBIC YYEOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHON ITPAKTHKE.

MeranpenMeTHbIE PE3YyIbTAaThl OTPAXalT OBJIAJECHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
NIEUCTBUSIMHU.

OBnajsieHre YHUBEPCATbHBIMU YU€OHBIMU TTO3HABATEILHBIMU JEHCTBUSIMU:

1) 0a30BbIE JOTUYECKUE ACHCTBUS:

CaMOCTOATENIbHO  (OPMYJIHMpPOBAaTH M aKTyallM3MpOBaTh  IpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh 1EIN JACSITEIbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTHU C MOCTABICHHBIMU IEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS -
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHSITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUM;
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BbIOMpATh OCHOBAaHUSA M KPUTEPUU JUIsI KIAcCU(HUKALMU BELIECTB U
XUMHUYECKUX PEaKIil;

yCTaHABIMBATh MPUYUHHO-CICJACTBEHHbIE CBS3M MEXKIY H3Y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE paCCyKJeHUA (MHAYKTUBHBIC, JEIyKTUBHBIC, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOIB3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIEC) MOJIENH, IPEOOPA3OBHIBATH MOJICIBHBIC MTPEICTABICHUS - XUMUUECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peaKuuu - TpU PEIICHUH YYEeOHBIX TO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
NPUMEHATHh HAa3BaHHBIC MOJEIIbHBIC MPEICTABICHUS VISl BHISIBICHUS XapaKTePHBIX
MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUECKUX PEaKIIUA.

2) 0a30BBIE UCCIIENOBATENBCKUE JCHCTBUS:

BJIaJICTh OCHOBAaMHM METOJIOB HAyYHOTO MO3HAHHUS BEHIECTB M XMMHUYECKHUX
peakuuii;

dbopMmynupoBaTh HEeIM U 337a4d  MCCIEIOBAHUS,  HUCIIOJIb30BATh
IIOCTABJICHHBIE M CaMOCTOSITENIBHO C(OPMYIMpPOBAHHBIE BOMPOCH B KAauecTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI NIl (POPMUPOBAHUSI TUIIOTE3bI IO MPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

BIIQ/ICTh HABBIKAMH CaMOCTOSITEIIBHOTO TIUIAHUPOBAHUS M  TPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOaTh 32 XOIAOM
mporecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (opMyIHpoBaTh
0000IIIEeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEIOBATEIbCKOM W MPOEKTHOM
JeSTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3aJlad, NPUMEHEHHUIO pPa3IuYHBIX
METO/IOB IMO3HAHUS.

3) pabora c uHbOpMaIHECi:

OPUEHTHUPOBATLCS B PA3IMYHBIX MCTOYHUKAX HHPOpMaMu (HAY4IHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACpIKaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OopM
IpeICTaBICHHUS, KPUTHYECKH OLICHUBATH eé JIOCTOBEPHOCTb u
HEMPOTHUBOPEYHBOCTH;

(GbopMyTUpOBaTH 3aMPOCHl U MPUMEHSTh PA3TUYHbIE METOIBI MPH TIOUCKE U
orbope wHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHWS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCIOJIB30BaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHMaNbHYIO  (opMy  mpeacTaBieHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyYHBI #A3BIK B KayecTBE CpeACTBAa Mpu paboTe ¢
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXNpeaMeTHbie ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyITbl, a00peBUATYPHI, HOMEHKIIATYPY;
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UCIIONIb30BaTh U TNPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIHYECKHE CPEICTBA
HarJIsJHOCTH.

OBnazneHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSMU:

3aJ1aBaTh BOIIPOCHI MO CYILIECTBY 00CYKIa€MOM TEMBI B X0J1€ JUAJIOra U/WIN
JUCKYCCUM,  BBICKa3blBaTh  HJE€H, (OPMYJIHPOBATb CBOU  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlMEN pe3ysbTaTOB I103HABATEIbHOU JAEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMH NP BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BBHIBOIbI
10 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
x0J1e 00CYXKIeHHS 1 OOMEHa MHCHUSMH.

OBnazieHNe YHUBEPCATBLHBIMU PETYJIATUBHBIMU JIEHCTBHSIMMU:

CaMOCTOATENIPHO IIAHUPOBATh W OCYILECTBIIATH CBOK IIO3HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJfOPUTM JACUCTBUNA INpU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CaMOAHaIN3a
Y CAMOOLICHKH.

[IpeameTHble pPE3yNbTaThl OCBOEHUSA MPOrPAMMBI  CPEIHEr0  OOIIEro
oOpa3oBaHUs MO XMMHHM Ha 0a30BOM YPOBHE OPUEHTHUPOBAHBI Ha OOECHEYEHHE
PEUMYIECTBEHHO 001Ie00pa30BaTeIbHON W OOIIEKYJIBTYPHOM MOATOTOBKHU
oOyuaronuxcs. OHHM BKJIIOYAKOT ClHeUUPUUECKHEe Ui Y4YeOHOro mpeamera
«XUMHS» HaydyHble 3HAHMS, YMEHUS M CIOCOObI JEUCTBUI 1O OCBOCHHIO,
UHTEPIIPEeTalliy U NpeoOpa30BaHUIO 3HAHUN, BUABI ACSITEIBHOCTU MO MOITYYECHUIO
HOBOI'O 3HaHUS M MPUMEHEHHUIO 3HAHUNA B Pa3IMYHBIX YUEOHBIX U PpeaJbHBIX
KU3HECHHBIX CHUTyalUsiX, CBS3aHHBIX C XWMHEW. B mporpamme mno xumuu
IIPEIMETHBIE PE3YJIBTATHI IPEICTABIEHBI 10 TOJaM U3YUECHHUS.

K koHmy oOy4yeHuss mpeaMeTHble pe3yibTaTbl OCBOEHHUS  Kypca
«Opranndeckas XuMus» OTpa)aror:

c(hOPMHUPOBAHHOCTh NPEACTABICHUM O XUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHU
npupoAsl, B (QOPMUPOBAHMUU MBIIUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(yHKUIHMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM AJI pElIeHUs] TPAKTUYECKUX 3aa
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUN, KOTOpast BKIIOYAET:

OCHOBOITOJIAraIINAE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEpHyTas M COKpalEHHas), MOJb, MOJIIpHAs
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHANbHAs TpyMIa,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXkAIIME COEAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
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3BEHO, BEHICOKOMOJIEKYJISIPHBIE COCTMHEHUS );

TEOpUU U 3aKOHBI (TEOpUsi CTPOEHUSI OpraHuuecKkux BemiecTB A.M.
BbyTtnepoBa, 3aK0H cOXpaHEHHsI MacChl BEILIECTB);

3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMUHU;

MHUPOBO33pPEHYECKUE 3HAHUS, JeKAalllUe B OCHOBE MOHUMAHUS MPUYMHHOCTU
U CUCTEMHOCTH XMMHYECKUX SIBJICHHUH, (PaKTOJIOTrHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M O€30IaCHOM HCIOJIb30BAHUU BAKHEHIIMX OPraHUYeCKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBISITH XapaKTEPHBIC MPU3HAKU TOHATHMA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMUYECKYI0 CHUMBOJIHUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYECKMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJ OPTraHMYECKHX BEHIECTB I WILTIOCTPAlUU HUX
XUMHYECKOTO U IPOCTPAHCTBEHHOTI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJICKHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOJEpKaIue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEOUHEHHS), J1aBaTh WM HAa3BaHUS IIO
cucrematnueckoir HomeHknatype (IUPAC), a Takke NpuUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AaleTUJICH,
ATUJICHTJIMKOMb, TIULEepUH, (eHol, (hopMmanbaeruj, areTaibIAerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KACIOTA, CTEAPUHOBAsL KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJII0JI03a, TIUIUH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACNATh BUJbI XUMUUYECKON CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS TMPUMEHSITH TOJIOKEHUS TEOPUH CTPOEHUS
opranndeckux BemiecTB A.M. byTiepoBa 115 00bSICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapaKTEepH30BaTh  COCTaB, CTPOCHHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATWUJICH, IPOIWIEH, aleTHJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, ATAHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJ, aleTalbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIJIOTHI, TJIIOKO03a,
Kpaxmas, [eJUII0JI03a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEaKIUM C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTH YMEHHUS XapaKTepru30BaTh HUCTOYHUKHU
YTIAEBOJAOPOAHOTO ChIpbsi (HEedTh, NTPHUPOAHBIA Ta3, Yrojb), CIOCOOBI HX
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIUUCICHUS TIO0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUN);
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c(hOPMHUPOBAHHOCTh yYMEHUW BIAJETh CUCTEMOW 3HAHUA OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

chOpMHPOBAHHOCT, ~ yYMEHHH  coOdrofaTh  MOpaBWiIa  MOJIb30BaHUSA
XUMHUYECKOM NOCyAOod U JabOpaTOpHbIM OOOpYAOBaHMEM, a TaKXe IpaBHIIa
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLIMSIMH IO BBIMOJIHEHHIO
7a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUHW IUJIAHUPOBATh M BBIMOJIHATH XUMHUYCCKUN
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHUHU, ITOTYUYEHUE
OTUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAaKIUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB IMPU HArpeBaHHM, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBMM C NpaBWJIaMU TEXHUKH O€30MaCHOCTH NpU OOpalleHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3allUCH YpPaBHEHUN COOTBETCTBYIOIIHUX
peakuuii u GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAJIU3UPOBATH XUMHUYECKYIO
uHpOpMaIlMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  NpaBUjia  HKOJOTUUECKHU
LEJECO00Pa3HOro MOBENECHUS B OBITY M TPYIOBOM JEITEIIBHOCTH B IENSIX
COXPAHEHMSI CBOETO 3J0POBBS M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMMACHOCTh BO3JICMCTBUSI HA KUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEIIECTB, NOHMMAas cmbicn mnokazarens [IJAK (mpenensHo — momycTUMon
KOHIIGHTpaIlMu), TMOSACHITH Ha MpPUMEpax  CHOCOObl  YMEHBIICHUS U
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJI0OBEKA;

0712 00y4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBICHUM;

IUIA CJENbIX W CHA0OBUIANIMX OOYy4aroUUMXcsa: YMEHHME HCIOJIb30BaTh
penabedHO ToueuHyro cucteMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHUYECKHX
dbopmyi.

K koHIly 00yueHus npeaMeTHble pe3ysbTaThl OCBOEHHUsA Kypca «OOmas u
HEOPTaHUYECKAasi XUMUS» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM COCTaBISIOIIEH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SIBJICHUI
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI PEIICHUS IPAKTUICCKUX 3a71ad
¥ 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpexne;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPasi BKIIFOYAET:

OCHOBOITOJIAraKIINE MOHATUSA (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, p-,
cl- smexTpoHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA O0BEM,
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BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(koBaJieHTHas, MOHHAsI, METAJLTNYECKas, BOJOPOAHAs ), KpUCTAIIIMYECKasl pelIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJEKTPOJIHUTBI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOMN peakinu, XUMUYECKOE PAaBHOBECHE);

TEOpUU U  3aKOHBI  (TEOpUS  DBJICKTPOJUTHUUYECKON  AMCCOLMUALINH,
nepuoandeckuii 3akoH /.M. MenzaeneeBa, 3aKOH COXPAaHEHHUS MACChl BEIIECTB,
3aKOH COXPAHEHUS! W TPEBpAllCHUS SHEPTrUM IMPU XUMUYECKUX PEaAKIHUAX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3bIK XWMHUH, MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIKE B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYECHUU U
0€30MacHOM HWCTOJIb30BAHUH BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITYy H
MPAKTUYECKOM JICATEIbHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEpPHbIC MPU3HAKU TOHATHUMH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IIIPAC) u TpuBuanbHbie Ha3BaHUSI OTICIBHBIX
HEOPTaHWYECKUX BeIIeCTB (yrapHbld ra3, YIJIEKUCIBIM ra3, aMMHakK, TraméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOPMHUPOBAHHOCTh yYMEHUW OMpENETsATh BaJEHTHOCTb M  CTENCHb
OKHCJICHUS XUMHUYECKHX 3JIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTAaBa, BU/I
XUMHUUYECKON CBA3M (KOBAJICHTHAs, WOHHAs, MeETAaJUIMYecKas, BOJOpPOAHAsi) B
COCIMHEHUAX, TUIl KPUCTALINYECKON PelI€TKH KOHKPETHOTO BelllecTBa (aTOMHAs,
MOJIEKYJISIpHAsi, MOHHAs, METAJJIMYECKasi), XapakTep Cpeibl B BOJHBIX PacTBOpPAX
HEOPraHUYECKUX COCITMHEHU;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJIUBATh IIPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeneNEHHOMY KIaccy/rpymnie
COEIMHEHU (TPOCThIE BELIECTBA - METAJUIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOJINYECKOTO 3aKOHA
HAN. MenneneeBa W AEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKMX 0JJeMEHTOB 1-4 mnepuonoB Ilepuoanyeckoil cCuCTEMBI
XuMuueckux sjemeHtoB J[.M. MenneneeBa, UCHOIB3ysS MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSTH
3aKOHOMEPHOCTHA MU3MEHEHUSI CBOWCTB XMMUUYECKUX JIEMEHTOB U UX COCIUHEHUM
1o nepuoaam u rpynnam [leppoandeckor cucTeMbl XUMUYECKUX 3iieMeHTOB [[. 1.
Menpaeneena;

c(hOpPMHPOBAHHOCTh YMEHUW  XapakTepu30BaTh (OMUCHIBaTH) 0OOIIHE
XAMHUYECKME CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBS3M MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;
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c(OPMUPOBAHHOCTh YMEHUS KIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIIMU 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuny, U3MEHEHHUIO CTEMEHEH OKHUCICHMS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkIMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHHS PEAKIMI pa3IMYHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHbIC YPABHEHUSI peaKluii HOHHOIO 0OMeHa, yUUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT 0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIHH, MOITBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

cOpPMUPOBAHHOCTh yYMEHHMH PACKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

COPMUPOBAHHOCTh ~ YMEHUH  OOBSACHATH  3aBUCHUMOCTb  CKOPOCTH
XMMHUYECKON peakuuu OT pa3iuyHbIX (AKTOpPOB; XapakTep CMEIEHUs
XUMHUYECKOTO pABHOBECHS

B 3aBUCHMOCTH OT BHeIlIHero Bo3aeiictBus (npuHuun Jle [llatense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XUMHUYECKUE IPOLECCHI,
JeKalle B OCHOBE IPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TaK)ke€ CPOPMHUPOBAHHOCTh NPEACTABICHUA 00 OOIIMX HAyYHBIX MNPUHLMMAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

cOpPMUPOBAHHOCTh ~ yMEHHMM  coOirofaTh  MpaBWwia  IOJB30BaHUS
XUMHUYECKOM mocynoil U 1a0opaTOpHbIM OOOpYJOBaHMEM, a TaKkKe IpaBHIia
oOpallleH!s] ¢ BEIIECTBAMHU B COOTBETCTBMM C HMHCTPYKLUMSMH IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUI
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpEJENEeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKiuu,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEICTaBISATh PE3yJIbTaThl XUMHUYECKOIO JKClepuMeHTa B (opme 3amnucu
YpaBHEHUH COOTBETCTBYIOLIUX PEAKIUl U (POPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
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KOMMYHUKaIu, IHTepHeT 1 ApyTrux);

chOPMHUPOBAHHOCTh ~ YMEHHMM  COOJIOAaTh  TIpaBujia  JKOJOTUYECKU
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JI€ATENTbHOCTH B IEJAX
COXpaHEHHUs] CBOETO 3JI0POBbSl U OKPY’KaIOIIEW MPUPOTHOM Cpellbl, 0CO3HABAThH
OIACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI OTPEEIEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens [IJIK, moOsSCHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
MpEeI0TBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4arouXcs C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHUE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

IUISL CIENbIX W CIa0OBUIAIIMX OOYYarOIIMXCS: YMEHHUE HCHOJIb30BaTh
penbeHO TOUSHUHYIO cucTeMy oOo3HaueHuid JI. bpaiins mis 3amucn XuMHYECKUX
dbopmy.

B pesynbrare ocBoeHMsI yd4eOHON AMCUMILIMHBI B COOTBETCTBUM C paboueit
porpamMmoit BOCIIUTaHUS o0pa3oBaTeNbHOM IIPOTPaMMBI CPEIHETO
npoecCuoHaIBbHOr0 00pa3oBaHUs MOATOTOBKH CHELIMATUCTOB CPEIHETO 3BEHA I10
cnermanbHocTu 40.02.04 FOpucnpyaeHIus peanu3yercs BOCIUTATEIbHAs ENb -
JUYHOCTHOE Pa3BUTUE OOYYaAIOLIMXCS M MX COLMAIW3aLUs, MPOSBISIOIIMECST B
pa3BUTUM WX TIO3UTUBHBIX OTHOIIEHMH K OOIIECTBEHHBIM ILIEHHOCTSIM,
OpUOOPETEHNHN OIbITa MOBEIEHUS U TNpPUMEHEHUs C(HOPMUPOBAHHBIX OOIIMX
KOMITETEHLIUN CIIEHUAIUCTOB CPETHETO 3BE€HA HA MIPAKTHUKE.

JIM4HOCTHOE pa3BUTHE OOYYAIOLIUXCS U UX COLUATU3ALINS, POSBIISIOIINECS
B PpAa3BUTUM MX TIO3UTUBHBIX OTHOLIEHUH K OOIIECTBEHHBIM LEHHOCTSM,
NpUOOPETEHUH ONbITa TOBEACHHS W MNPUMEHEHHS CHOPMUPOBAHHBIX OOIIKUX
KOMITETEHLIUN MPEACTABICHO CIEAYIOIMMHU TUMYHOCTHBIMU PE3yJIbTaTaMU:

JInyHOCTHBIE pe3y/IbTaThl Koa Jau4HOCTHBIX
peajin3aluu MPOrpaMMbl BOCIUTAHUA pe3yJabTaToB
(Oeckpunmopwi) peanu3anuu
NpOorpaMmbl
BOCIIMTAHUS

JInuHOCTHBIE pe3yJIbTaThl
peanu3anuy NporpaMMbl BOCIIUTaHNS, ONPee/IeHHbIe CYy0ObeKTOM
Poccuiickoii Penepauuu

Oco3naromuii  3HauMMocTh  BeaecHus 30K 119 JDOCTHKEHHSA JIP 16
COOCTBEHHBIX M OOIIECTBEHHO-3HAYNMBIX LIENIEi

YmMeroumii ObICTPO MPUHUMATH PELICHUs, pacCIpeeNsTh COOCTBEHHBIE JIP 18
pecypchl M YIPaBIsiTh CBOUM BPEMEHEM

CriocoOHBIH K CaMOCTOATEIILHOMY PELIeHUIO BOITPOCOB JIP 19
KU3HEYCTPOMCTBA
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2. CTPYKTYPA M COJIEP)KAHUE OBIIEOBPA3OBATEJIBHOM
JUCHUIIJIMHBI OYIIL.12 XUMMUSA

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Bun yaeOHol paboTh O06bem yacoB

O6beM 00pa3oBaTeNbHOM MPOTrPAMMBI 44

B TOM 4HUCJIC:

TEOPETHUECKOE 00yUeHUE 20
MIPAKTUYECKUE 3aHATHUS 18
[IpodeccrnoHaTbHO-OPHUEHTUPOBAHHOE COIEpKaHNE (COaepIKaHUE 6

MPUKJIATHOT'O MOTYJISI)

BT. U.:
TEOPETHUYECKOE 00yUEeHUE 2
NPaKTUYECKUE 3aHATUS 4

[TpomexyTounas arrectaius B popme nuddepeHIIMpOBAaHHOTO 3a4eTa
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2.2. TemaTnyecknii miad u coaepxkanue pucuunanubl OYIL12 Xumus

HanmenoBanu Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO(deccHoOHATBLHO-OPHEHTHPOBAHHOE), Oo6bem ¢popmupyem
€ pa3aeJioB U JIa0OpaTopHbIe M NPAKTHYECKHUE 3aHATHS, IPUKJIAIHON MOAY/Ib 4acoB ble
TeM KOMIIeTeHIH
"
1 2 3 4
Pasnen 1. OcHoBB] 6
CTPOCHUS
BEIIECTBA
Tema 1.1. OcCHOBHOE coJiepKaHNe 4 OK 01
Crpoenue atomMoB | Teopetuueckoe 0O0yueHHe 2
XHMHYCCKHUX CoBpemeHHass Mojenb CTpoeHHs aroMa. CHMBOJIMYECKMH SI3bIK XUMHMHM. XHUMHUYECKUN 3JIEMEHT.
9JICMCHTOB H OnektpoHHas KoH(puUrypanus aroma. Kimaccupukanus XUMHYECKUX 3JIEMEHTOB (S-, P-, O-31eMeHTHI). 2
1IpUposa BanenTtHsle  asekTpoHbl.  BaneHTHOCTb.  DNeKTpoOHHas  IpUpPOJAa  XMMHUYECKOHM  CBS3H.
XUMHYECKOM DNEeKTPOOTPUIIATENIBHOCTh. BHUIBI XMMHUYECKOW CBSI3M (KOBaJieHTHas, HWOHHAsA, MeTaJuInyecKas,
CBA3H BOJIOPOJIHAsI) U CIOCOOBI ee 00pa3oBaHus
[IpakTrueckue 3aHATHS 2
Pemenne 3amanmii Ha WCHONIB30BaHME XHMMHWYECKOM CHMBOJIMKM MW Ha3BaHWM COEOUHEHUM IIO 2
HOMEHKJIAType MEXKIYHApOTHOTO COI03a TEOPETHYECKOW M TMPUKIAJHON XHUMHU U TPUBHAIBHBIX
HA3BaHWUN IS COCTABIIEHUS XMMUYECKUX (POPMYN JBYXaTOMHBIX COEIUHEHHH (OKCHAOB, CYIb(GUIOB,
TUAPUJIOB U T.I1.) U APYTUX HEOPTAHUUECKUX COEAMHEHUN OT/IEThHBIX KJIACCOB.
[IpakTHueckue 3ajaHusl HA YCTAHOBIICEHUE CBSI3U MEXKYy CTPOCHHUEM aTOMOB XHUMHUYECKHUX JIEMEHTOB U
MEePUOINYECKIM U3MEHEHHEM CBOMCTB XMMHYECKUX 2JIEMEHTOB U UX COCTMHEHUN B COOTBETCTBHUH C
nosioxxeHueM [lepruoanueckoi CUCTEMBI.
Tema 1.2. OCHOBHOE cOJepKaHNE 2 OK 01
[Tepuopnyeckuii | TIpakTHyueckne 3aHITHS 2 OK 02
3aKOH U TabmuIa >
M. Menneneesa [Tepuonnueckas cucrema xumuueckux sneMenToB J[.M. Menaeneesa. CDI/I31/IqchKI/H/I CMBICIT
2 [Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB, O00pa3yeMbIX HWMH TMPOCTBIX U CIOXXHBIX BEIIECTB B COOTBETCTBUM C TIOJIOKEHUEM 2
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xuMuyeckoro siemeHta B Ilepumoanueckoit cucreme. MHPOBO33pEHUECKOE M HAYYHOE 3HAUYCHUE
ITepuonuueckoro 3akona JI.M. MengeneeBa. Ilporno3er .M. MengeneeBa. OTKpbITHUE HOBBIX
XUMUYECKUX DJIEMEHTOB. PelieHne MNpakTUKO-OPUECHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUi  Ha
XapaKTepU3alMI0 XUMHYECKUX DJJIEMEHTOB «MeTtamueckue / HEMETaNIMYecKHe CBOMCTBA,
ANEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHU C MX 3JIECKTPOHHBIM CTPOCHHUEM U
MOJIOXKEHUEM B MEPUOIMUECKON cHCTeMe XuMuiyeckux anemeHToB J[.M. MenpaeneeBay

Paznen 2 8
Xumuyeckue
peakuuu
Tema 2.1. OCHOBHOE COJIep)KaHhe 3 OK 01
Tune Teopetuueckoe o0ydeHue 2
XUMHYICCKUX Knaccugukanus u TUIIBI XUMHYECKUX PEaKIUil ¢ ydacTHEM HEOpraHW4ecKux BemecTB. CocTaBieHue 2
peakunii YpaBHEHUH peakUuil COEeIMHEHMs, Ppa3JIOXKEeHMs, 3aMelIeHHs, OOMeHa, B T.4. peakUuil TropeHus,
OKHCJICHUS- BOCCTAaHOBJICHMUS.
YpaBHEHHSI OKHMCIEHUA-BOCCTAHOBJICHUA. CTeneHb OKuciaeHMs. OKHUCINUTENb U BOCCTAHOBUTEID.
CocraBieHrne W  ypaBHHUBAHHME  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUMH  METOAOM
ANIEKTpOHHOrO  OamaHca.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  pEAaKUMH B IPUPOAE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIBHOCTH OPraHU3MOB
[IpakTyeckue 3aHsATHS 1
KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PAcueThl 110
YPAaBHEHUSAM XHMHMUYECKUX peakuuid. Mosb Kak eauHuIa KOoJudecTBa BemecTBa. MoisipHas macca. 1
3aKOHBI COXPAaHEHHs Macchl U 3Hepruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENIbHAS
IUIOTHOCTh Ta30B. PacdeTsl MO ypaBHEHUSIM XMMHUYECKUX PEaKLMM C MCIONb30BaHHUEM Macchl, 00bemMa
(HOpMaJnbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OCHOBHOE cOJepKaHNE 3 OK 01
Onekrponutnyecka| Teopetuueckoe 00yueHHe 2 OK 04
s pacconuanys ¥ Teopus 3JIEKTPOJUTUYECKON auccounanuu. MoHbl. DNeKTponThl, HEIIEKTPOIUTHI. Peakiium HOHHOTO
MOHHBIH 00OMEH oOMeHa. CocTaBiieHHE peaklUuii MOHHOro oOMEHa MyTEeM COCTaBJIEHMsI MX MOJHBIX M COKpAallleHHBIX 2

HNOHHBIX ypaBHeHHﬁ. KucnotHo-0CHOBHBIC pCaKkIuu. BaHaHHH Ha COCTaBJICHHUC MOHHBIX peaxuﬂﬁ
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JlaboparopHble 3aHATHS

JlaboparopHas padota « THUIBI XUMUYECKUX peaKLUui».

HccnenoBanue THIOB (MO COCTaBY M KOJMYECTBY MCXOTHBIX U OOPa3yIOIIMXCS BEUIECTB) M MPU3HAKOB 1
xumMuueckux peakuuil. IlpoBeaenue peakuuii HOHHOrO OOMEHa, OIpeAeieHHe Cpelbl BOJHBIX
pacTBOPOB. 3alaHUsI HA COCTABJICHUE MOHHBIX PEAKIINI
Paznen 8
Crpoenue
CBOMCTBA
HEOpPraHu4eCKux
BEIIECTB
Tema 3.1. OCHOBHOE COJIepKaHhe 4 OK 01
Knaccuduxanus, | Teopernueckoe o0ydeHne 2 OK 02
HOMCHKJIaTypa 1 [Ipeamer Heopranmueckor xumuu. Kiaccudukanus HeopraHWyeckux BemiecTB. lIpocTeie u
CTpOCHHC cloXHbIe BeriecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHJBI, THIPOKCHUIBI, KUCIOTHI,
HEOPraHWYECKUX | conu). B3auMOCBsA3b  HEOPraHWYECKHMX  BEIIECTB. ATpEraTHble COCTOSHHUS ~ BEIIECTBA.
BCIICCTB Kpucrannmueckue u amopdHbie BemiecTBa. THUMbl KPUCTAUIMUECKUX PEIIETOK (aToMHas, 2
MOJIEKYJIsIpHAsl, HOHHASI, MeTa/lTn4yeckas). 3aBUCUMOCTh (DU3UUYECKHX CBOMCTB BEIIECTBAa OT THIA
KPUCTAJUTMYECKON  pPEIIeTKH. 3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BHUIA
XUMHUYECKOHN CBSI3M U THIA KPUCTAIITUYECKOM pemeTku. [[prunHbl MHOTOOOpa3us BEIIECTB
IIpakTrueckue 3aHATUS 2
HoMmenkiaTtypa HEOpraHMYeCKHMX BEIIECTB: HA3BAaHUE BEIIECTBA HMCXOAS M3 MX XUMHYECKOU
(GbopMynBl WJIM COCTaBJIICHME XHUMHYECKOW (OpMyIbl HMCXOAS W3 Ha3BaHUS BEIIECTBA IO
mexayHapoanoi (MIOITAK) unu TpuBuanbHON HOMEHKIATYpe.
Pemenne mnpakTHdecKuX 3amaHUN MO KJIACCU(PUKAIMKM, HOMEHKJIATYpE U XUMHUYECKUM GHopMysiam 2

HEOPraHWYECKHX BEIIECTB Pa3IUYHBIX KJIACCOB (YrapHbIM Tra3, YIJIEKHCIbIA Tra3, aMMHak, ramieHas
W3BECTh, HETAIlIeHAst U3BECTh, MUTHEBAS COJIa U JPYTHX): HA3BIBATh U COCTABIIATH (DOPMYJIIBI XUMHUECKHUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTh K KJIaccy.

Hcrounnkn xumudecko nHpopmaiuu (CcpeacTB mMaccoBoi mH(opmanuu, cetb HTepHET U apyrue).
[Touck nHpOpMaIUK 1O HA3BaHUSM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyaam
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Tema 3.2. ®uszuxo- | OCHOBHOE COACPKAHUE 4 OK 01
XHUMUYECKUE TeopeTHIECcKOe 00YUEHHE 2 OK 02
CBOMCTBA Mertamipl. O0mue ¢u3nyeckue M XUMHUYECKHE CBOWCTBa MeTaioB. CrocoObl TOJyYeHHs.
HEOPraHUYeCKUX 3HaueHHE METAJUIOB U HEMETAUIOB B MPHUPOJE U KUZHEACATECIbHOCTH YEIOBEKA U OPraHU3MOB. 1
BCIICCTB Koppo3sust MeTamioB: Bl KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAINIOB OT KOPPO3UHU
Hemeramnel. O6ume Qusudyeckne M XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THUIMYHBIC CBOWMCTBA
HemerauioB IV— VII rpynn. Knaccudukanus u HOMEHKIATypa COCIWHCHHMA HEMETaJLIOB. 1
KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B TIPUPO/IE
XUMUYECKHE CBOICTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKHX BEHIECTB (OKCHUIOB, TMJIPOKCHIIOB,
KHUCJIOT, COJIel U Ap.). 3aKOHOMEPHOCTU B M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX|
COEJIMHEHM, BBICIIUX OKCUJOB U TUAPOKCHJIOB
[IpakTHueckue 3aHaTHs 2
CocraBneHne ypaBHEHMH XHMMHMYECKMX pEaKkUUd ¢ y4aCTHEM HPOCThIX U CJIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETaUIOB, OKCHIOB METAUIOB, HEMETAJIOB U
aM(OTEpHBIX AJIEMEHTOB; HEOPTaHUYECKUX KHUCIOT, OCHOBAaHMI M aM(pOTEpPHBIX TUIPOKCHUIIOB,; 2
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA. PellleHne NpakTUKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHhii Ha CBOWCTBA, COCTaB, IOJNyuyeHHE U O€30MacCHOE HCIOIb30BaHUE
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOHN JCSITEIBHOCTH YEJIOBEKa
KonTponbnas pabotal CBolicTBa HEOPraHUYECKUX BEIIECTB 2
Paznen 4. Crpoenue 10
51 CBOWCTBA
OpraHUYECKUX
BEILIECTB
Tema 4.1. OcHoBHOE coJiep>kaHne OK 01
Knaccnguxars, Teopernyeckoe 00ydeHHE 1
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CTPOECHUE U
HOMEHKJIaTypa
OpraHN4YECKUX
BELIECTB

[TosiBneHue u pa3BUTHE OPraHUYECKOM XMMUHU Kak Hayku. [Ipenmer opranmdyeckoin xumun. Mecto
Y 3HAUYEHUE OPTaHUYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHUE KaK MOPSAIOK COCTUHEHUSI aTOMOB B MOJIEKYJIE€ COTJIACHO UX BaJEHTHOCTH.
OcCHOBHBIE TIOJIO)KEHHUSI TEOPUHM XUMHUYECKOTO CTPOCHHMS OpPraHUYeCKUX coeluHeHuit A.M.
bytnepoBa. VYriepoaHblii CKEIET OPraHUuYeCKO MOJIEKYJbl. 3aBHCHMOCTb CBOWMCTB BEHIECTB OT)
XUMHUYECKOTO CTPOCHUS MOJieKy1. M3omepust 1 U30MepHI.

[lonste o QynkunoHanbHoM rpymme. Pamukan. [lpuHumnel kmaccu@uKanuu OpraHUYECKUX
coenuHeHU. MexayHapoaHass HOMEHKJIATypa W MNPUHIUMIB HOMEHKJIATYPbl OPTraHUYECKUX
coequHeHuil. [lonarue 06 azoTrcomepkamux COeIUHEHUSIX, OMOJIOTUYECKH aKTUBHBIX BEIIECTBAX
(yrmeBomax, xupax, Oemkax W Jp.), BEICOKOMOJICKYJISIPHBIX COSAMHEHUSX (MOHOMED, MOJHMMED,
CTPYKTYpPHOE 3BEHO)

[IpakTrueckue 3aHsATHS

Homenknatypa opraHu4ecKMX COEIUHEHUN OTAENbHBIX KIACCOB (HACHIILIEHHBIE,
HEHACBHIIICHHBIE M apOMaTHYECKUE YTJIEBOJOPOJbI, CHUPTHI, (PEHOJIBI, albJACTU/bI, KETOHHI,
KapOOHOBBIE KUCIIOTHI | JIp.)

CocrapneHue MoJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OpraHuueCcKrX BEMIECTB OTACIIbHBIX]
KJIACCOB, MCIOJb3YysS MX Ha3BaHUS MO CHUCTEMAaTHYECKOW M TPUBUAIBHOW HOMEHKJIAType (STHIIEH,
arleTHIICH, MIHIEPHH, (eHol, PopMallbJIeTH I, YKCyCHAs KHCIIOTa, MIIHIHH). PacueTsl mpocTeimeit
(hopMyIIbI OpraHuYecKoi MOJIEKYJIbI, HCXO/SI U3 3JIEMEHTHOT0 cocTaBa (B % )

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCJIMHEHU I

OcHoOBHOE coiepKaHue

TeopeTI/mecxoe 06yquI/Ie

OU3NKO-XMMHUUYECKHE CBOWCTBA OPTraHUYECKUX COEAMHEHUN OTIEIBHBIX KJIAcCCOB (OCOOEHHOCTH
KJIaccupUKalUM U HOMEHKIATyphl BHYTPU KIlacca; TOMOJOTHYECKU psan U obmas Qopmyna;
n3oMepus; PU3NUECKHEe CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TOTYYSHU):

— MpenebHbIe YIIEBOMOPOAbl (aJKaHbl W LUKIOATKaHbl). ['OopeHHME MeTaHa Kak OAMH U3

OCHOBHBIX HCTOYHHKOB TeljJa B MPOMBIIUIEHHOCTH U ObITy. CBoiicTBa NPUPOAHBIX|

YIJIEBOJOPOOB, HAXOXKICHHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HempeJenbHble (AIKEHbI, aIKUHBl M AJKAaJUeHbl) U apoOMaTUYeCKHUe YIIeBoJopoibl. ['openue
aleTUJIEHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHH JUISI CBAPKU U PE3KH METAJIIIOB

OK 01
OK 02
OK 04
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— KHCJIOPOACOAEpKaIMe COeqUHEHUs (CupThl U (DEeHOJbI, KapOOHOBBIE KUCIOTHI M 3(UPBI,
aIbJIETM/Ibl U KETOHbI, KHUpbI, yrieBoAsl). [IpakTuyeckoe NpPUMEHEHUE OSTUIIEHIJIMKOJIA,
rnunepuHa, ¢enona. Ilpumenenune dopmanpaeruia, alneTaabAeruia, YKCyCHOM KHUCIOThL. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MorolIe CBONCTBA Mblila

— a30TCOJEpIKAIlINE COCOUHEHUS (aMUHBI M aAMUHOKHCIOTHI, O€liku). BbicokomoseKyispHble
COeMHEHUs (CHUHTETHYeCKHMEe M OMOJOrMYecCKU-aKTHBHbIE). MoHOMep, MoinuMep, CTPYKTYpHOE
3BeHO. [lonmmmepu3anus 3TuileHa Kak OCHOBHOE HAIPaBJIEHUE €0 UCIIOIb30BAHUS.

I'eHeTHueckas cBsI3b MEXAY KJIaCCAMU OPTaHUYECKUX COeIMHEHUN

[IpakTrueckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COECJUHEHUH OTAENbHBIX KJIAacCOB (TpUBHAJIBHAs U MEXIyHapoJHas
HOMEHKJIATypa, XHMHUYECKHE CBOMCTBA, CHOCOOBI TIOJNy4Y€HHs): MpeAeibHble (aJlKaHbl U
LIUKJIOAJIKAHbI), HeTIpe/iebHbIe (AIKEHbI, ATKUHBI U aJIKaJAUEHbl) 1 apOMaTHUECKUE YIIIEBOJOPO/IbI,
cupThl W (EHOJBI, KapOOHOBBIE KHUCIOTHI M (UL, AIBAETUABI W KETOHBI, aMHHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUs. 3aJaHus Ha COCTABJICHUE YypaBHEHUN
XUMHUYECKHUX PEAKIMH ¢ yJaCTHEM OpraHMYECKUX BELIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS
CocraBieHue cxeM peakuuid (B TOM 4YHUCIE [0 MPEUIOKEHHBIM IIEMOYKaM IpeBpalleHuil),
XapaKTepU3yIOIIUX XHUMHUYECKHE CBOMCTBA OPraHUYECKUX COCAUHEHMH OTHAEIbHBIX KJIAcCOB,
CrocoObl UX TIOJIyd4eHHsT M Ha3BaHHWE OPraHMYECKHUX COCJAMHEHHH M0 TPUBHAIBHONW WIN
MEXTYHapOJAHON CUCTEMAaTHYECKOW HOMEHKIATYpE.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUHM Ha CBOWCTBA OpPraHUYECKHX
COEIMHEHUH OT/AEIbHBIX KIaCCOB

Tema 4.3.
WNnentuduxarus
OpPTaHUYECKUX
BEIIECTB, ux
3HAUCHUE "
MpUMEHEHUE B
OBITOBOM u
MIPOU3BOJICTBEHHON
JESATSIIbHOCTH
YyenoBeKa

OcCHOBHOE coJiepKaHNe

TeopeTI/mecxoe 06yquI/Ie

buooprannueckue coenunenus. [IpuMmenenne u 6uosorndeckas poiyib yriaeBojoB. OKHcIeHHE
YIJI€BOJOB HUCTOYHUK SHEPruM KHUBBIX OpraHu3moB. OO0iacTu NPUMEHEHUS aMUHOKHUCIOT.
I[TpeBpariieHust GEIKOB NUIU B OPraHU3ME. buonornueckue ¢GyHKIMN OENKOB.
buonoruueckue ¢yHkiuu xupoB. Poiab opraHnyeckoil XMMHUHM B pEUIEHUM MPOOJIEeM MUIIEBON
6e3omacHOCTH. Posib opraHn4yeckoit XMMUU B PELICHUH MTPO0OJIeM SHEPreTHUECKO 0e30macHoCTH,
B Pa3BUTHUM MEIHIMHBI, CO3JaHMM HOBBIX MAaTE€pUAJIOB, HOBBIX MCTOYHUKOB SHEPIrUH
(anbTepHATUBHBIE HMCTOYHUKM SHepruu). ONacHOCTh BO3ACUCTBUS HA JKUBBIE OpPraHU3MBI
OpraHMYeCKUX  BEMIECTB  OTAENbHBIX  KJIAccoB  (YIJ€BOJOPOABI,  CHHUPTHL,  (DEeHOIBbI,
XJIODOPraHUYECKHE MPOM3BOJHBIEC, AalbAECTHUABI M [1p.), CMBICI TOKa3arens IpelesbHO

OK 01
OK 02
OK 04
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HOHYCTHMOﬁ KOHLCHTpaluunu

Paznen
Kunetnueckue

3.
i1

TECPMOAUHAMHUYCCKUC
3aKOHOMCPHOCTH

MPOTEKAHUSA
XUMHUYECKUX
peakuuii

Tema
Ckopoctb
XUMHUYECKUX
peakuu
XUMHUYECKOE
paBHOBeEcHE

5.1

OcHOBHOE coJiepKaHue

Teopernueckoe o0ydyeHue

CKopocTh peaklivy, €e 3aBUCUMOCTb OT Pa3jIMYHbIX (PaKTOPOB: MPUPOABI PEATUPYIOLINX BEIIECTB,
KOHLEHTPALlMU PEarupyrolyx BELIECTB, TEMIEPATyphbl U IUIOLIAJAN PEAKLUOHHON MOBEPXHOCTH.
TemoBble 3QpPEeKThl XUMUYECKUX peakUMid. DK30- U 3HAOTEpMHUEcKUe, peakiuu. OOpaTUMOCTh
peakuuii. XMMHYECKOE PAaBHOBECHE U €ro CMEUICHHE IOJ JIeHCTBHEM pa3lu4HbIX (aKTOPOB
(KOHILIEHTpalMsl pPeareHTOB WM MPOJYKTOB pEeakllMd, JaBjl€HHUE, TeMIeparypa) Uil CO3JIaHus
ONTUMAJIBHBIX YCIOBUH IPOTEKaHUs XUMHUECKUX mporeccoB. [Tpunuun Jle-Illarense

HpaKTI/I‘leCKI/IC 3aHATUA

Pemienue mpakTUKO-OpHEHTUPOBAHHBIX 33/1aHUI Ha aHAN3 (PAKTOPOB, BIUSIONIMX HA U3MEHEHHE
CKOPOCTH XMMHYECKON peaklUy, B T.4. C MO3UIUN SKOJOTUYECKH 11€JIECO00Pa3HOTo MOBEACHUS B
ObITY W TPYIOBOH JEATETBHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbS U OKpPY)KaOLIEH
MIPUPOTHOM CpEbI.

Pemienne npakTMKO-OpPUEHTUPOBAHHBIX 3alaHMi Ha npuMmeHeHue npuHiuna Jle-llarense s
HAXOXJCHUS HAalpaBJICHHUs] CMEIIEHHS pPaBHOBECUS XMMHUYECKOW peakluud M aHaiu3 (aKTOpoB,
BJIMAIOIIMX HA CMEHIEHUE XUMUYECKOTO PABHOBECUS

OK 01
OK 02

28




Paznen 6. PactBOphI

Tema 6.1. Tlousatust o] OcHOBHOE COJIep >KaHIE 2 OK 01
pacTBopax Teopernueckoe obydyeHue 2 OK 02
PactBopenne kak (usuko-xumuueckuit mporecc. PactBopsl. CrnocoObl  MPHUTOTOBIICHUS OK 07
pactBopoB. PactBopumocTb. MaccoBast 1071 pPacTBOpeHHOro BemecTBa. (CMBICHI ITOKa3aTess
IIPEACIIBHO JOIYCTUMOM KOHLEHTpPAllMd M €ro MHCIOJb30BAHUE B OLIEHKE JKOJIOIMYECKON
0€30MMacHOCTH. 2
[TpaBuia 3KOJIOTHUYECKH 1EIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOW JIEATEILHOCTH B LIEJSIX
COXPAaHEHHUs CBOErO 30pOBbA M OKPYKAIOLIEH IPUPOJHOM Cpelbl; ONACHOCTb BO3JIEHCTBUSA HaA
YKUBBIC OpPraHU3MBbI OIIPEIECIICHHBIX BEILIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX DPACUETHBIX 3aJaHUl Ha pPACTBOPBI, HUCIOJIb3YEMBIE B
OBITOBOI M TIPOM3BOJICTBEHHOMN JEATEIHHOCTH YEJIOBEKa
[TpodeccrnonambHO-OPHEHTUPOBAHHOE CO/IepKaHue (Comep KaHue MPUKIIATHOTO MOTYJIS)
Pazpen 7. Xumust B ObITY U IPOU3BOICTBEHHOW AEATEIHHOCTH YEJIOBEKa 6
Xumus B ObITY U OCHOBHOE coJiepKaHne 6
IIPOM3BOJACTBEHHO | Teoperuueckoe oOydeHue 4
1 1eATeNbHOCTH Hogeliline QOCTHXKEHHST XMMHYECKOM HAyKM W XUMHUYECKOW TexHoyiormu. Ponp xumuu B
4CJIOBCKA 00ecCTieYeHN N IKOJIOTUIECKON, SHEPreTUICCKON U THIINEBON 0€30TIaCHOCTH, Pa3BUTHH MEIUIIHHEIL. OK 01
[IpaBuia moucka M aHaIM3a XMMUYECKOH MHGOPMALUU U3 pa3IMYHBIX UCTOYHUKOB (Hay4yHas M OK 02
yueOHO-Hay4yHas JIMTepaTypa, CpeicTBa MaccoBoi nHpopMaluu, cetb HTepHeT) OK 04
IIpakTueckue 3aHATHS 2 OK 07
[Touck u aHanmu3 KeCOB O MPUMEHEHUN XMMHUECKHUX BELIECTB U TEXHOJOTHUH ¢ yueToM Oyayuieit 2 MK 1.3
npodeCCUOHATLHOM ~ JEATEIbHOCTH 0 TeMaM: BaKHEHIIWE CTPOMTEIbHBbIE MaTepHallbl,
KOHCTPYKILMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KEpaMHMKa, MaTepHaJIbl I DJJIEKTPOHUKH,
HAaHOMAaTepHaJlbl, TEKCTUIBHBIE BOJIOKHA, UCTOYHUKH JHEPTUHM, OPraHUYECKHE M MUHEPAIbHBIC
ynoOpeHusi, JIeKapCTBEHHbIE BellecTBa, ObIToBas xumus. 3amuTa: lIpencrasienue pe3ynbTaToB
peleHust KelicoB B (hopMe MUHU-I0KIIa/1a ¢ Ipe3eHTalen
[IpomexxyTounast arrectamus B Buse AuddepeHInpoBaHHOTO 3aueTa
Bcero: 40
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3. YCJI0BUsA _ PEAJIMBAIINU IHPOI'PAMMUBI
OBHIEOBPA3OBATEJBHOU JUCIHUIIJIMHBI OYII.12 XUMUA

Peanuzanus mnporpamMMbl JIUCHUAIUIMHBI  OCYHIECTBISIETCS TOJHOCTBIO C
MPUMEHEHUEM DJIEKTPOHHOTO OOYYEHHUS W JUCTAHIIMOHHBIX O0pa30BaTEIHHBIX
texHosoruit (30 u JJOT). JlaGopaTopHbIil MPAKTUKYM U AEMOHCTpAIUs OMBITOB
MPOBOJSATCA C HCIOJb30BAHUEM JEMOHCTPAIMOHHBIX BEpcHUil 1abopaTopHOro
o0opynoBaHusi (BUPTYaJIbHBIX CHUMYJATOPOB, HHTEPAKTUBHBIX MOJEIECH U
U(POBBIX U3MEPUTEIBHBIX MHCTPYMEHTOB). PU3HUECKUE KOJJICKIIMH, PEAKTUBBI
U TocyJia He TpeOyIoTCs — MX (YHKIUU BBITIOJHSIOT U(POBBIE U3MEPUTEIIbHbBIE
MHCTPYMEHTBI U BUPTYyaJlbHasl XMMHUYECKas MOCyJa C PEATMCTUYHONW JUHAMHUKON
IIPOIIECCOB.

3.1. MaTepl/laﬂbHO-TeXHI/I‘leCKI/Ie yYciaoBus peajnu3allui TUCHUIIJINHBI

Peanmuzammss mporpaMMbl IHCHMIUIMHBEL TpeOyeT Haauuums Y4eOHOTO
KaOMHETa XUMUH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- MOCaI0YHbIE MECTA MO KOJIMYECTBY OOYyUAOIINXCS;

- paboyee MeCTO MpenojaBaTes;

- yueOHO-HarJIsJHble TOCOOUSI 110 XUMUHU;

TEXHUYECKUE CPEICTBA OOYUCHUS:

- WHTEpPaKTUBHAsI  JOCKa  C  JMUEH3UOHHBIM  IPOTPaMMHBIM
o0ecreyeHneM U MyJIbTUMEIHATIPOEKTOD;

- IIEPCOHAIIBHBIE KOMIIBIOTEPHI.

MarepuanbHO-TeXHUYECKOE o0ecreueHre (BUpTyalibHas Cpeia):

JUiss  ocBOeHUSt  JHUCLUMIUIMHBI B  OHJAH-QOpMare  HUCIOJIb3yeTCs
BUPTYaAJIbHbIA Yy4eOHbIH KaOWHET Ha miaaThopMe CUCTEMbI TUCTAHLIUOHHOTO
o0yuenus (CI1O), oGecrnieunBaromiei:

o TMPOBEACHUE BUACOKOH(PEPEHIINI C IEMOHCTPALIMEN SKPaHa;

e JIOCTYIl K MHTEPAKTHUBHBIM JJAOOPATOPHBIM paboTam;
 BBINOJIHEHUE BUPTYaIbHBIX U3MEPEHUN U (()OPMUPOBAHHUE OTUETOB;
e KOHTPOJIb 3HAHUHU C IIOMOIIBIO BCTPOCHHBIX TECTOB U 3aaHUM.

dusnueckoe 000py0BaHNE (OUHBIN .
Hudposoii ananor / JlemoHCTpaliioHHast Bepcus
¢dopmar)
Harnsiiaele mocoOusi: mapocTep KHEBbIe WNHuTepakTuBHbIE 3D-MONEKYISpHbBIE
MOJIEITA MOJIEKYIT, MOJIEIN koHcTpykTOphl (MolView, WebMO, PhET
KPUCTAITINYECKUX PEIIETOK «Mopenu MOJIEKYI»)
Komneknny mpocThIX U CI0KHBIX Bupryanbabie komnekuuu ¢ pororpadusimu 360°,
BELIECTB, [TOJINMEPOB, TOPHBIX OPOJ U WHTEpPaKTUBHBIE TAOIUIBI CBOUCTB (LIU(pPOBBIE
MHUHEpAJIOB repbapuy U MUHepaJoruiyeckue 6as3pl)
Taomuma MeHzneneesa DneKTpoHHas MHTEPAKTUBHAS TabIWIIa C JaHHBIMHU
0 KaX/1I0M 3J1eMeHTe (IIOJBMKHAs, C
BO3MOYKHOCTBIO (DUIIBTpAINN)
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VYuebuble puibMbl, TU(POBLIE
00pa3oBaTeNbHBIE PECYPCHI

bubnmroreka BUICOONBITOB, aHUMAIIUNA (DU3HKO-
XUMHAYECKHX TPOIIECCOB, HHTEPAKTUBHBIC
TPEHAKEPHI

JlaboparopHoe oOopynoBaHHE M THOCYyna

BupryanpHas maboparopHas cpena (1eMOBEPCHH)

MeH3ypKH, TUNIETKH, MEPHBIC UIUH/IPBI,
KOJIOBI, OIOPETKH, MEpPHBIC MPOOUPKH

HNHTepakTuBHBIE  MEpHBIE  HMHCTPYMEHTBI B
BUPTYaJbHBIX Jla0oparopusix (C H3MCHEHHUEM
00beMa, IIKaJIOH, MOTPEITHOCTHIO)

TepmomeTtpsl, cekyHaomepsl, pH-MeTpsl,
BECHI aHATUTUYECKUE

Hudpossle n3MeputelbHble NpUOOPHI HAa 3KpaHe
cuMyliaTopa (IoKa3aHusi MEHSIOTCS B 3aBUCUMOCTHU
OT MapaMeTPOB OIbITA)

Mukpockon, — JIymsl,
IIOKPOBHBIE CTEKJIA

MMpEAMCTHBIC n

Bupryansnsliii MHUKPOCKOII c TOTOBBIMHU
MHUKpOIIpenapaTaMmu (Digital Microscope
Simulator, oHyIaiiH-aTIachl KJICTOK U TKaHEH)

[TpoGupkwu, IITaTHBBI, nepxkarend, | 3D-cuMynATOpEl  XMUMHYECKMX ~ peakuuid B
ra3ooTBOAHBIE TpYyOKH, mpubop it | mpoOupKax (M3MEHEHHE LBETa, BBIACIICHHE Ta3a,
HOJIy4EeHHUs I'a30B ocaok). CuMynaTop paboThl C ra30METPOM
CruproBBle  TOPENKH, DJIEKTPOIUTUTKH, | MoJenn  HarpeBa/OXJaXICHHUS C  KOHTPOJIEM
BOJIsTHAsL OaHs, CYIIMIBHBIN IIKag TeMITEPaTypHI (BUpTyaNbHBIN TEpMOCTaT,
1 POBOI HArpeB)

QunprpoBanibHass ~ Oymara,  BOpOHKH, | CUMyISTOpEl ~ TNPOLECCOB  (QUIBTPALUM |
JIeTUTENbHBIC BOPOHKH, IPOMBIBATIKU HKCTPAKIIMH C MTOMIATOBBIM PYKOBOACTBOM

Crynku ¢ nectukom, paphoposble yaliky, | BupTyaibHple  HMHCTpyMEHTBHl i 00paboOTKU

4yacoBbl€ CTEKJIa, IIMAaTead, MHUHLETHL, | BemecTs (B 3D-cpene 1abopaTOpHOro MpakTUKyMa)
TUT'€JIbHbIE ITUITLIBI

Xumuyeckue crakanbl  (50-200 mu), | Bupryanbnas rnocyna c BO3MOKHOCTBIO
KOHMYECKHUE KOJIOBI JUIs1 TATPOBAHUS NepeIMBaHuUs, I03UPOBAHUS, CMEIIMBAHUS
[Munerkn  (1,10,50 ™), no3aropsl, | IHTepakTUBHBIE  J03aTOpPBl € PETYIMPOBKON

mMeuinackue mmpuibl (100-150 M)

o0beMa U KOHTPOJIEM Karellb

YHuBepCcaIbHbII WHAUKATOD,
VHJIUKAaTOPHBIE MOJIOCKH

I[BeToBass mkana pH Ha skpaHe (MeHseTcs Hpu
N00aBJIEHUH PEareHTOB B CUMYJISTOPE)

BIOpeTKI/I AJIL TUTPOBAHUSA

Cumyinsarop TUTPOBAHUs c [IOIIarOBbIM
noOaBieHHEM TUTpaHTa U (UKcalued TOYKU
SKBUBAJIEHTHOCTH

JlaGopaTopHbIe MTAaTUBBI

B 3D-c6opmmkax
MPOOHUPOK,
ITaTUBE)

sKcrepuMenTa  (puxcarus
KoJIO, OIOpeToK Ha BHUPTYaJIbHOM

3.2. MupopmanuoHHOe odecneyeHne peau3auu NporpaMmmbl
[lepeyeHb pEKOMEHIYEMBIX YYEOHBIX H3AaHUH, JOMOJHUTEIBHOW JIUTEPATYPHI,

UHTEPHET-PECyPCOB.

OCHOBHBIE HCTOUYHHUKU:

1. Xumus : y4eOHUK JUIsI CpeaHero MnpodeccHoHaIbHOro oOpa3oBaHMs /
1O. A. JleGenes, I'. H. ®aneeB, A. M. 'onybOes, B. H.IllanoBan; moa oOmei

penakmuent . H. ®aneeBa. —

2-¢

u3n., nmepepab. u  gom. — Mocksa |

M3narenscTBo FOpaiit, 2023. — 431 c. — (IIpodeccnonanpHoe oOpa3oBaHue). —
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ISBN 978-5-9916-7723-3. — Tekct : »saexktponHblid // OOpa3zoBaTenbHas
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513073

J1OIIOTHUTENIBHBIC UCTOYHHKH:
1. Xumust. 3agaqauk : yaeOHOE 1mocoOue sl CpeaHero MpodecCHoHaTbHOTO
obpazoBanus / 10. A. Jlebenes [u np.] ; mox obmieit penakmueit I'. H. daneera. —

Mocksa : WznarensctBo HOpaiir, 2023. — 236 c.— (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : dIeKTpOHHBIA //
Oo6pazoBaTenbHas iatgpopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/513091

2. Andunorenosa, . B. Xumus : ydeOHUK W TPaKTUKYM [JIsl CPEIHETO
npodeccuoHanbHoro  oo6pazoBanusi/ WM. B. AnpuHoreHoBa, A. B. baOkos,
B. A. IlonkoB. — 2-¢ u3p., uchnp. u gon. — Mocksa : M3parensctBo FOpaiir,
2023. — 291 c.— (IIpodeccuonanbuoe obpazoBanme). — ISBN 978-5-534-
11719-6. — Tekcr : anektpoHHbIHA // OOpazoBatenbHas iatgopma KOpait [caiT].
— URL: https://urait.ru/bcode/513807

3. Pocun, W.B. Xumusa. VYd4eOHMK U 3aJa4HUK : [UJII CPEIHETO
po¢heCCUOHAIBHOTO oOpazoBaHus / . B. Pocumn, JI. JI. TomuHa,
C. H. ConoBreB. — MockBa : MWznmarensctBo IOpaiit, 2023.— 420c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr :
anekTpoHHbIt  //  OOpa3zoBatenbHas  1atrdpopma  FOpait  [caliT]. —
URL: https://urait.ru/bcode/512022

4. 1lleBuunpina, JI. B. Xumus. COOpHUK 3a1au U yNpaKHEHUU : yueOHO-
Metoaudeckoe nocodue / JI. B. llepnunbina, M. JI. [Tonexaesa, A. . Anaphes. -
HoBocubupck : U3n-Bo HI'TY, 2019. - 63 ¢. - ISBN 978-5-7782-3975-3. - Tekcr :
anektponHbIi. - URL: https://znanium.com/catalog/product/1870499 1

5. T'abpuensun O. C. EcrectBo3Hanuwe. Xumusi : y4eOHHMK IJig CTY/I.
yupexaennit CIIO / O. C. TI'abpuensn, U. I'. OctpoymoB. — 5-€ u3aA., CTEp. —
Mockaa : Akagemus, 2019. — 240 c., [8] c. 1B. BKII.

6. CakmakoBa, E. B. Xumms : ydeOHO-MeTommueckoe mocobme / E. B.
CakakoBa ; COCTaBUTEIH y4eOHO-METOIUYECKOTO TIOCOOHMS BXOISAT BOIPOCHI K
MpakTU4YeckoMy 3aHAThio. — Mocksa : PTY MUPOA, 2021. — 160 c. — Teker :
AJEKTPOHHBIN //  Jlanb : onexkTpoHHO-OMOMMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/182419

HNuTepHeT-pecypcsi:
http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/

http://www.uroki.net/ - UROKI.NET.
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/

CoNoakrwdE
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https://urait.ru/bcode/513073
https://urait.ru/bcode/513091
https://urait.ru/bcode/513807
https://urait.ru/bcode/512022
http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/

10. http://www.chemistry.ssu.samara.ru/

11. http://www.informika.ru/text/database/chemy/Rus/chemy.html
12. http://www.edu.yar.ru/russian/cources/chem/

13. http://rostest.runnet.ru/cgi-bin/topic.cqi?topic=Chemistry

3.3 Oco0enHocT O00Oy4YeHHs] HHBAJIMIAOB M JHI € OrPAHUYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI

VYyeOHble 3aHATUS MHBAIMJIOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSMU
3JI0POBbsl OPTaHU3YIOTCSI COBMECTHO C JIPYTMMU OOYyYalOIIMMHCS B Y4YEOHBIX
rpynmnax, a Takke HHIUBUIyaJIbHO, B COOTBETCTBUU C Ipa)KOM UHIMBUIYaTbHBIX
3aHATHUM.

[Ipu 3TOM HEOOXOANMO YUUTHIBATH HECKOJIBKO ACIIEKTOB:

- OCOOCHHOCTM HO30JIOTMHM OOYYalOIIMXCS MHBAIUJOB U JHI[ C
OrpaHU4YEHHBIMUA BO3MOKHOCTSIMHU 3/10POBbS;

- ICUX03MOLIMOHATIBHOE COCTOSIHUS 00yYarOIINXCs;

- [ICUXOJIOTHYECKHUI KIIMMAT, KOTOPBIN CIIOKUJIICS B CTYJCHUYECKOW TPYIIIIE;

- HACTPON OTIENBbHBIX OOYyYarOUIMXCS W TPYMNNbl B LIEJIOM Ha MPOLECC
oOy4eHus.

[Ipu opranuzanuu y4yeOHBIX 3aHSATUN B yUEOHBIX T'PYINAX HCIOIB3YIOTCA
COIIMAJIbHO-aKTUBHBIE U  pe(IeKCUBHBIE METOJbl OOY4YEHUS, TEXHOJIOTHH
COLIMOKYJIbTYPHON peabMIUTaluUd C IeJIbI0 OKa3aHUsl MOMOIIM B YCTaHOBJICHHUU
MOJIHOIEHHBIX ~ MEXKIUYHOCTHBIX  OTHOIICHUN,  CO3MaHUsI  KOMQOPTHOTO
MICUXOJIOTUYECKOTO KJIMMAaTa B TPYyIIIE.

B oOpa3zoBartenbHON  NI€ATEBHOCTH  NMPUMEHSIIOTCS  MaTepHUaJIbHO-
TEXHUYECKOE OCHAILEHUE, CIIEHNAIN3UPOBAHHbBIE TEXHUUECKHE CPEICTBA IpUeMa-
nepenauyn y4eOHOM HMHPOpMalnuMu B JOCTYHNHBIX (QopMax sl OOyHaroIIMXCS C
pPa3IUYHBIMU OCOOEHHOCTAMHM 3[I0POBbSI, JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI
B aJJalITAPOBAHHBIX (POpMax.

Cneunduka oOydeHHs] WHBAIUAOB M OOYYAIOLIMXCS C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMU 3JI0POBbsI MPEANOJAraeT HCIOJIb30BAHUE WIPOBOTO, MPAKTUKO-
OPUEHTUPOBAHHOI0, 3aHMMATEJILHOIO MaTepuana, KOTOPbIA HEoOXOAUM IS
MOJIy4eHHs] 3HAHUW U (PopMUpOBaHUS HEOOXOTUMBIX KoMmriieTeHuui. [loaroroBka
OOyJarOMIMMUCS 3aJaHUN JUIsi y4eOHBIX 3aHATHHA JOJHKHA COYETAaTh YCTHBIE H
NUChbMEHHBIE ()OPMBI B COOTBETCTBUHU C X OCOOCHHOCTSIMU 370POBbSI.

Jis  Toro 4YToOBl NpEeNOTBpallaTh HACTYIUICHHE Yy OOYyYaromMXcsi C
WHBAJIMJHOCTBIO W OOYyYaromMXCs, HMEIOLIUX OrPaHUYCHHbIE BO3MOXKHOCTHU
3I0pOBBS, OBICTPOTO YTOMJIEHHSI MOKHO HCIIOJIb30BaTh CJEAYIOUIME METOMAbI
paboTHI:

- YepeI0BaHNE YMCTBEHHOM U NPAKTUYECKOM €SI TeIbHOCTH;

- IPENOIHECEHNE MaTepurasa C UCIOJIb30BAHUEM CPEJICTB HATJISIHOCTH;

- HWCIOJIb30BAaHUWE TEXHUYECKHX CPEeACTB O0y4YeHHUs, 4epeqoBaHUE
NpeabsBiIsieMol Ha ciayX UWHGOpMalMM €  HarisIHO-IE€MOHCTPAIMOHHBIM
MaTEepUATIOM.

[Ipy OCBOGHMM JUCHUIUIMH WHBAIMJAMH W JIUIAMH C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI 00JIBIIIOE 3HAYEHHUE JOJIKHO OTBOJUTHCS MPOBEIACHUIO
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C HUMH UHAMBUAyaJIbHOM pabOTBl CO CTOPOHBI MpemnojaBareneii. B
WHIMBHUIYAIbHYIO pa0OTy BKIIOYAETCS:

-  UHAUBUOyalbHas ydyeOHas paboTra (KOHCYyJIbTallMU), TO €CTh
JIOTIOJIHUTEIBHOE PA3bSICHEHHE yueOHOro Marepuaia M yriayOJeHHOe H3ydeHHe
MaTepuaia ¢ TeMU 00y4aroUMMUCS, KOTOPBIE B ’TOM 3aMHTEPECOBAHBI;

- UHJIMBUlyaJIbHAsl BOCIIUTATENIbHAs padoTa.

OcobenHoctn oOydeHHs OOy4YaloIIMXCA C HApyHICHUSIMH  OMOPHO-
JIBUTATEJILHOTO arapara.

Jist  oOydaromierocsi, HMEIOIIET0 HapYUIEHUS OMNOPHO-IBUTATEIHLHOTO
anmnapara, He0OXOJMMO MOCOBETOBATh MCIOIb30BaTh BCIIOMOTAaTENIbHbIE CPEICTBA
JUISL YCBOGHHS MPOTPaMMBbl, Hampumep, AUKTOGOH U JApPyrue SIEKTPOHHbBIC
HOCHUTEIIU H(pOpMAIUH.

[Ipu mpoBeneHUM ayIUTOPHBIX 3aHATUN C OOYYAIOIIUMUCS, HWMEIOIIUMHU
OCJIO)KHEHHSI C MOTOPUKOM pyK, BO3MOXKHO HCHOJB30BAHUE CIIEIYIOLIUX
BapUAHTOB pPA0OTHI:

- obecrieueHrue 00yUYarOIIMXCs JIEKTPOHHBIMU TEKCTaMU JICKIIUNA U 3aIlaHUI
K YYCOHBIM 3aHSTHUSM;

- WCIIOJIb30BAaHUE TEXHUYECKHX CPEJICTB (PUKCAUU TEKCTa (IMKTO(OHBI) €
HOCJIEAYIOLUUM COCTaBJICHUEM TE3HCOB JIEKIMU B XOJE CAMOCTOATEIBHON padOThI
oOy4aromerocsi, KOTOpble OHHM BIIOCJIEJICTBUM MOTYT HCIIOJNb30BaTh IpH
MOJIFOTOBKE U OTBETAX Ha yUEOHBIX 3aHATHIX.

OpHuM U3 BUIOB pabOThI sl 00y4arOIIUXCsl, UCTIBITHIBAIOIUX TPYIHOCTH B
UCHbME MOXKET OBITh MOJTOTOBKA K yUYEOHBIM 3aHATUSAM TaKuX 3a/laHui, KOTOpbIE
HEe TpeOylT OT HUX HalMCcaHus [UIMHHBIX TEKCTOB oTBeTOB. HawnbGomnee
ONTUMAaJIbHBIM BAPUAHTOM TaKOTO 3aJJaHUsl, BHIIIOJIHAEMOI'0 B MMCbMEHHOU (opme,
MOKET CIIYXHUTh TECTOBOE 3a/JaHue. Vcnoib30BaHne TECTUPOBAHUS 00YYaAIOIIUXCS
HEO0OXOJIMMO COBMEIIATh C OOCYKIECHUEM BapHaHTOB OTBETOB.

KoHTponb 3HaHMIT MO’KHO BECTH KaK B YCTHOM, TaK U B TUCbMEHHOM BH/IE.

OcobenHocTr 00yueHHs 00y4arolUXCcs ¢ HApyIIEHUEM ClTyXa.

[Ipu opranuzauuu oO0pa3oBaTEIBLHOrO TMpolecca €O  ciaadociblaei
ayIUTOpUE PEKOMEHJyeTCsl  MCIOJIb30BaTh  CIEAYIONIME  MEeIaroruyeckue
NPUHLINIIBL:

- HarJIITHOCTH IPEToIaBaeMOro MaTepuania;

- HHAMBUAYAIBHOTO OJIX0/1a K KaX/I0My 00yJaromemycs;

- UCIOJIb30BaHUs MH(GOPMALIMOHHBIX TEXHOJIOTHIA;

- HCIOJIb30BaHUs Y4eOHBIX MOCOOM, aJanTHUPOBAHHBIX MAJII BOCIPHUSITHS
00y4aroIMMUCS C HapYLICHUEM CITyXa.

OOyuaromeMycsi ¢ HapyIIEHUEM CIIyXa CIeAyeT MPEIOKUTh 3aHITh MECTO
Ha TIEPEeTHUX MapTaxX ayAUTOPHH, a MPENOoIaBaTeI0 OOIbIIe BPEMEHN HAXOIUTHCS
psaooM ¢ pabouyuM MECTOM JTOro oOydYaroulerocs. YUWThIBasg, YTO TaKHe
oOy4aroniyecs: Jydllle MOHUMAIOT MO ry0am, >KeJaTeJbHO pacrnojiaraTbCsi K HUM
JIMIIOM, TOBOPUTH TPOMKO U YETKO.

Jlns  TOBBIIEHWS  YPOBHA  BOCHpUATHA ~ ydeOHOW  wHOpMAaIuu
OOyJaloOlMMHUCST  paccCMaTpUBaeMOl  TPyNIbl, PEKOMEHAYeTCs TMpPUMEHEHHUE
3BYKOYCUJIMBAIOILIEH —ammaparypbl, MYJIbTUMEIUWHBIX W JPYTHX CPEICTB.
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CnoxHble AJisi TOHUMAaHUSI TEMBI ClEAyeT CHa0XaTh KaK MOKHO OOJIBIINM
KOJIMYECTBOM HarjsimiHoro Martepuana. OcoOyio ponb B OOy4eHHH JHI] C
HapyLIEHHbIM  CIIyXOM, WIPalOT  BuaeoMarepuansl. [lo  BO3MOXKHOCTH,
npeabsBisieMas BUACOMH(GOpMaIds MOXKET COMPOBOXKIATHCS TEKCTOBOM Oeryiei
CTPOKOW WJIM CYPAOJOTHYECKHUM ITEPEBOJOM.

Kontponb 3HaHuit oOydarommxcs yKa3aHHON HO30JIOTMM MOKET BECTUCH
MPEUMYIIIECTBEHHO B IHCbMEHHOM BHJI€, HO JJisi Pa3BUTUS YCTHOM peuw,
PEKOMEHJIyeTCsl MPEeAJIOKUTh 00ydaroleMycsi paccka3aTb OTBET Ha 3aJaHUE B
Te3ucax.

OcobenHoctr 00y4eHHs: 00yJarOIIMXCs ¢ HAPYIIEHUEM 3PEHUS.

Cnemuduka oO0ydeHHs CIa0OBUIAIIMX OOYyYAIOMMXCS 3aKIIoYacTcs B
CJIEIYIOLIEM:

- He00X0IUMO TO3UPOBAThH YUEOHYIO HATPY3KY;

- MPUMEHATH CIeNHUATbHBIE (OPMBI M METOJbI OOyYCHHUS, TEXHUUYCCKUE
CpEIICTBA, MO3BOJISIIOUIME BOCIPUHUMATHh MH(POPMALIMIO, a TaKXE€ ONTUYECKUE H
TU(]IIONIEJArOTHYECKHE YCTPOMCTBA, pacumpsronme MO3HABATEJIbHBIE
BO3MOYKHOCTH O0YyYarOIINUXCS;

- YBEJHMYMBATh HCKYCCTBEHHYIO OCBEIIEHHOCTh MOMEIIEHUN, B KOTOPBIX
3aHUMAIOTCA 00YYarOIINECcs C TOHUKEHHBIM 3PDEHUEM.

[Ipu 3putenbHON paboTe y CIA0OBUASIIMX OOYyYarolmUXCsi OBICTPO
HACTyIlaeT YTOMJIEHHE, YTO CHMIKaeT HX paboTOCMOCOOHOCTh, IO3TOMY
HEOOXOJMMO MPOBOAUTH HEOOJIBIINE IEPEPhIBBI WU TMEPEKIIoueHHe padoueil
aKTUBHOCTHU.

[Ipu yTeHUM NexKuui, cI1abOBUIAIIMM OOYYAIOIIMMCS CIIEAYEeT Pa3pelIuTh
UCIOJIb30BaTh 3BYKO3aIIMCBHIBAIOIIME YCTPOMCTBA U KOMIIBIOTEPHI, KakK CIIOCO0
KOHCIIEKTUPOBaHUs, BO BpeMs 3aHATH. HeoOxonuMo KOMMEHTHPOBATH CBOM
YKECThl U HAJIUCU Ha JIOCKE W MepellaBaTh CIOBAaMHU TO, YTO YACTO BbIPAXKAETCSA
MHMUKOM U KECTaAMHU.

I[Ipu paGoTre Ha KOMIBIOTEpPE CIEIYET MCHOJb30BaTh  MPHUHIIMI
MaKCUMAaJIbHOTO CHMKEHHUS 3pUTEIbHBIX HArpy30K, JO3UPOBAHUE U 4YepEeOBaHHE
3pUTEIBHBIX HArpy30K C JpPYTMMU BHJIaMH JedTelbHOCTH. Kpome Toro
HEOOXOJMMO  UCIOJIb30BaTh  CHEIMANbHBIC MPOrPaMMHBIC  CpeAcTBa IS
YBEIMYCHHS N300paKEHUS HA SKpaHe WM JIJIs1 03BYYMBaHUs HH(MOpMAITUH.

[Ipu mpoBeneHun MPONEAYPHl OLCHUBAHHUS PE3yJIbTaTOB O0y4YeHUS
WHBAJIUJIOB U JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3I0POBBSI 00€CTICUNBACTCS
BBITIOJIHEHUE CJICYIONIUX JOMOJTHUTENbHBIX TpeOOBaHUN B 3aBUCHMOCTH OT
VHIMBHUIyaJIbHBIX OCOOCHHOCTEN 00yUYaroUIXCS:

1. wndopmaruss 1O TOPSAKY TPOBEACHHUS TMPOIEAYPHl OICHUBAHUSA
MpenocTaBisieTcs B JAOCTynHOM ¢(opme (ycTHO, B NUCbMEHHOW ¢dopme, Ha
AJIIEKTPOHHOM HOCHTENE, B Ie4aTHOU (popMe yBeJIMYEHHBIM MIPU(TOM U T.11.);

2. nmoctymHas (opMa mpenocTaBieHUs 3aJaHUN OIIEHOYHBIX CPEICTB (B
neyaTHo (opme, B TmeyaTHOM (opme yBenuueHHbIM wIpupTOM, B (opme
AIIEKTPOHHOI'O JOKYMEHTA);

3. moctymnHas opMa MpenoCcTaBICHUs] OTBETOB Ha 3ajaHusl (MMChMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, YCTHO U JIp.).
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[Ipu HeoOxomumocTH s  OOy4yaroOUUXCS C  HWHBAIMAHOCTBIO U
oOy4aromuxcss ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH ~ 3/I0pOBbS  MpOLEAYypa
OLICHMBAHUSl PE3yJbTAaTOB OOYYEHHs IO JUCUUILIMHE MOXET MPOBOAMTHCS B
HECKOJIBKO 3TAaloB, a TAKXKE MOXKET ObITh MPEAOCTABICHO JIOMOJHUTEIFHOE BPEMS
JUISl TOATOTOBKM OTBETA HA 3a4€TE WIH dK3aAMEHE.
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4. KOHTPOJIb W OLEHKA PE3YJbBTATOB OCBOEHMH
OBIIEOBPA3OBATEJBHOU JUCIHUAIIIMHBI OYII1.12 XUMUSA

KoHTpons ¥ oOIleHKa pacKpbhIBalOTCA 4Yepe3 YCBOCHHBIC 3HAHUS W
NPUOOPETEHHBIE CTYJICHTAMHU YMEHHsI, HallpaBJIeHHbIE Ha (OPMUPOBAHUE OOIIUX U
npodeccHOHATBHBIX KOMIIETCHITHN.

Ne | OK/TIK | Mopyns/Paznen/| Pesynbrar o0ydenus |Turbl OLIEHOUHBIX MEPONPHUSATHIHA
Tema
OcHoBHOE cofiepKaHue
1 Paznen 1| ®opmynupoBathb
OcHoBBI 0a30Bble IOHATUS U
CTpOECHUS 3aKOHBI XUMHUU
BELIECTBA
1.1.| OK Ol |Crpoenue CocraBnarth 1. Tecr «Ctpoenue aTOMOB
aTOMOB XUMHYECKHE XMMHMYECKHX 3JIEMEHTOB U NPUpoJa
XUMHYECKHUX (bopmyIbr XUMHYECKOHN CBS3HY.
JJIEMEHTOB U | COEOUHEHUU B |2. 3anaun Ha COCTaBJICHUE
pupoaa COOTBETCTBUU CO | XUMUYECKHUX dopmyn
XUMHYECKON CTCIICHBbIO OKHCIICHUS | IBYXaTOMHBIX COCIMHEHUN
CBSI3U XUMHYECKHUX (oxcuaoB, Cyab(GHUI0B, THAPUIOB U
3JIEMEHTOB, UCXOJS U3 | T.I1.).
BaJICHTHOCTHU u | 3. 3amaHus Ha MCIIOJIb30BaHHE
MEKTPOOTPHULATENBH | XMMUYECKON CUMBOJIMKY U
OCTH Ha3BaHUU COCIMHEHUN o
HOMEHKJIaType  MEKIYHapOJHOIO
CO103a TEOPETHYECKOU u
IIPUKIIATHOM XUMHH "
TPUBHAJIbHBIX  Ha3BaHUU A
COCTaBJICHUS] XUMHUECKUX (HOopMyI
JIByXaTOMHBIX CO€IMHEHUMN
(oxcuaoB, cynb(ua0B, THAPUIOB U
T.I.) W JPYrUX HEOPraHUYECKUX
COEJMHEHUI OTAEIBHBIX KJIACCOB
1.2. | OKO1 |Ilepuonnvecknii |XapakTepu3oBaTh 1.Tect «Merammueckue
OK 02 [3aKkoH ¥ Ta0auIA | XHMMHYCCKHUE /HEMETaTNICCKHIE CBOICTBA,
JA.N. AIIEMEHTBI B | 2JIEKTPOOTPHULIATEIBHOCTD u
Menneneesa COOTBETCTBUM C HX |CpPOJCTBO K IIEKTPOHY
MOJIO)KEHHEM U B | XUMHUYECKHUX 3JIEMEHTOB B
NEPUOANYECKON COOTBETCTBUE C MX DJIEKTPOHHBIM
CUCTEME XUMHYECKHUX |CTPOCHHEM U  TOJOXKEHHEM B
JJIEMEHTOB J.W. | nepuonnueckon cucreme
Meunneneena XUMHUYECKUX 3JIEMEHTOB J.N.
MenneneeBay.
2. [lpakTnyeckne  3amaHus  Ha
YCTaHOBJIEHUE CBA3M  MEXKIY
CTPOCHHE U aTOMOB XHMHUYECKHUX
JJIEMEHTOB U NEPUOJUYECKUM
M3MEHEHHE U CBOMCTB XMMHUYECKHUX
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QJIECMCHTOB H HX COG,Z[I/IHGHI/Iﬁ B
COOTBETCTBUM  C  TOJOXEHUEM
[Iepuonnueckoii cucreme.
[IpakTHKO-OpHEHTUPOBAHHbIE
TEOPETUYECKHE 3alaHus Ha
XapaKTepu3aluio XUMHUYECKHX
aJIeMeHTOB:  «Meramnnueckue /
HEMETaJlJIN4eCcKue CBOWCTBa,
JJIEKTPOOTPULIATEIILHOCTD 54
CPOJICTBO K JJIEKTPOHY
XUMHNYCCKUX DJICMCHTOB B
COOTBETCTBUE C HUX HIIEKTPOHHBIM
CTPOCHHMEM U  IIOJIOKEHUEM B

NEPUOINYECKON cucreMe
XUMUUYeCKuX  anementoB  J[.U.
Menneneesay
2 Paznen 2.| XapakTepHus3oBaTh
XUMHUECKUE THUIIbI XUMHUYECKUX
peaxkuuu peakuuin
2.1.| OKO1 |Tunst CocraBisate peakuuu |1.3amaun Ha COCTaBJICHUE
OK 04 | xumuueck COCMHEHHS, YpPaBHEHUU PEaKIUM:
ux pas3noxeHusi, oOMeHa, |- coeJIMHEHHS, 3aMelleHus,
peakiui 3aMelleHus, pas3ioxeHus, 0OMeHa;
OKHCIIUTENBHO- — OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIbLHBIC BOCCTAHOBUTEJIBHBIX pPEAKUUN C
peaknu HCIIOJIb30BAaHUEM METOaa
3NEKTPOHHOTO OaaHca.
2. 3amauym  Ha pacueT Macchl
BEIIeCTBA UM 00bEMa
ra3oB IO W3BECTHOMY KOJUYECTBY
BEIlECTBa, Macce WIH O00bEMY
OJIHOTO M3  YYacTBYIOIIMX B
peaKlMK BEIEeCTB. Pacuy€Thl MAcChl
(0ObéMa, KOJIMYECTBAa BEIECTBA)
MPOJIYKTOB PEaKLMH, €CIU OJHO U3
BEII[ECTB UMEET NMPUMECH
2.2. Onekrponutnue | CocTaBisTh 1. 3aganus Ha COCTaBIICHHE
cKas ypaBHEHUS MOJICKYJIIPHBIX U MOHHBIX PEAKIUN
aucconuanuss M |XUMHYECKMX PEAKIHUH |C ydaCTUEM KHCIOT, OCHOBAaHUU U
VOHHBIM OOMEH |MOHHOrO OOMEHa  C|coJyiei, YCTAHOBJICHHE W3MEHEHHS
y4acTHEM KHCIIOTHOCTH CPEJIbI
HEOPraHUYECKUX 2. Jlaboparopnast padota "Tumsl
BCIIECTB XUMUYECKUX peakuui”
3 Pa3nen 3.| Uccnenosarts Kontpomnpaast pabora «CBoiicTBa
Crpoenue Ul CTPOEHUE U CBOWCTBA HEOPTraHWYECKUX BEILECTB)
CBOMCTBA HEOPTraHUYECKUX
HEOPTraHWYECKHUX| BEIECTB
BEIIECTB
3.1.| OKOl |Knaccudpukamu | Knaccuduumuposars 1. Tect «<Homenknarypa u Ha3BaHHE
K 1.3 | 1, HEOPTaHUYECKHE HEOPTaHWYECKUX BEIIECTB HWCXOMS
HOMEHKJIaTypa | BeLIeCTBa B|M3 WX XUMHYECKOW (POpPMYIbl WUIU
" CTPOCHHME |COOTBETCTBUM C WX |COCTaBJICHHE XUMHUUYECKOU POPMYIIBI
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HEOPraHU4eCcKH
X BEILECTB

CTPOCHHEM

WCXOJsl W3 HAa3BaHMs BEIIECTBA IO
MEXKIYHAPOAHON WIJIM TPUBHAIBHOU
HOMCHKJIATYpPe».

2. 3amayn Ha pacyeT MacCOBOM
noi  (Macchl) XMMHYECKOTO
ajeMeHTa  (COeIMHEHHs) B
MOJIEKYJIe (CMecH).

3. [lpaktuyeckue  3afaHust 1O
KJaccu(uKalum, HOMEHKIAType U
XUMHYECKUM bopmynam
HEOPTaHUYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTHueckue 3aJaHusl Ha
orpezesieHue XUMHUYECKON
AKTUBHOCTH BEIICCTB B
3aBUCHUMOCTH BHJIa XUMHUYECKOM
CBSI3M M THIIA KPUCTALTUYCCKOU
pelieTKu

3.2

OK 01
OK 02
K 1.3

dusnko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHU
X BCIIIECTB

VYcranaBiuBarth
3aBUCUMOCTH (PU3HKO-
XUMHYECKNX CBOMCTB
HEOPraHUYECKUX
BEIIECTB OT CTPOEHHUS
aTOMOB M MOJIEKYJI, a
TaKKe THTIA
KPUCTAJUTMYECKOU
peLeTKu

1. Tect «OcoOEHHOCTH XUMHUYECKUX
CBOICTB OKCHIOB, KHCJIOT,
OCHOBaHUH, aM()OTEPHBIX
THAPOKCHJIOB U COJICH».

2. 3amaHusg Ha  COCTaBJICHUEC
YpaBHEHUN XUMUYECKUX PEaKIUil
C y4acTHEM IMPOCTBIX M CIIOKHBIX
HEOPTraHUYECKUX BEIIECTB:
OKCHJIOB METaJlJIOB, HEMETAJIOB H
aM(dOTEepHBIX 2JIEMEHTOB;
HEOPTaHUYECKUX KHUCJIOT,
OCHOBaAHHH 51 aM(pOTEPHBIX
THJIPOKCHJIOB, HEOPTaHUYECKUX
coleil,  XapaKTepU3YIOIINX  UX
CBOMCTBA U CIIOCOOBI OJTYUYEHHUSI.

3.  IlpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUICCKHE 3a7aHus Ha
CBOMCTBA u MOJTy4YeHue
HEOPTaHWYECKUX BEIICCTB

Paznen 4,
Crpoenue "
CBOMCTBa
OpPTaHHYECKHUX
BCIISCTB

Hccnenosate
CTPOEHUE M CBOWCTBA
OpraHUYECKUX
BEIIIECTB

KontponbHast pabora «CBoiicTBa
OpPraHUYECKUX BEILIECTB»

4.1.

OK 01

Knaccudukanus,

Knaccudpunuposars

1. 3amanus Ha COCTAaBJIEHUE

[1K 1.3 | ctpoenue
HOMEHKJIaTypa
OpPTaHUYECKUX

BEILIECTB

1| OpraHuvecKue
BEIECTBA B
COOTBETCTBUH C HX

CTPOCHHEM

Ha3BaHUU OpraHU4eCKUX
COCAMHEHHUI MO TPUBHAIBHON WIH
MEXIYHAPOAHOU CHUCTEMATUYECKOMU
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJIEHHE MOJIHBIX
W COKpAalleHHBIX  CTPYKTYPHBIX
(dbopMyn OpraHHMYECKHMX BEIECTB
OTZIEJIBHBIX KJIACCOB.
3. 3amaun Ha

OIPCACIICHUC
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IpocTenIen (bopmyIbI
OpPTaHHYECKON MOJICKYJIbI, HCXOJIS
U3 AJIEMEHTHOTr0 cocTaBa (B %)

4.2 | OK 01 |CsoiictBa VYcranaBiuBaTh 1. 3aganus Ha COCTAaBJIEHUE
OK 02 |opranunueckux 3aBUCUMOCTh (PU3UKO- | yPAaBHEHHH XUMHUYECKUX PEaKLUi C
OK 04 |coemunenuii XUMHYECKUX CBOMCTB |y4acTMEM OPraHMYECKUX BEIECTB
IIK 1.3 OpPraHU4eCKHUX Ha OCHOBaHMM HX CcOCTaBa U

BEUIECTB OT CTPOEHUS |CTPOCHUS.

MOJIEKYI 2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XMMHUYECKUX PEaKIUH,
WJUTIOCTPUPYIOLIUX XUMHUYECKHE
CBOMCTBA C Yy4Ye€TOM MEXaHHU3MOB
MPOTEKAHUs JAHHBIX peaKkuu u
TeHETUYECKOM CBSA3M OpPraHHUYECKHUX
BELIECTB Pa3HbIX KJIACCOB.
3. Pacuetnoe 3a1a4n 1o
YpaBHEHUSM DPEAKIUNA C y4yacTHEM
OpPraHMYECKUX BEIIECTB.

43 | 0OK01 |HUnentudukanm |HccnenoBaTh 1.IIpakTuKO-OpUEHTHPOBaHHbBIE
OK 02 |5 opraHMYecKUX |KaueCTBEHHBIC PEaKIMH|3aqaHUS o COCTaBJICHUIO
OK 04 |Bewiects, UX | OpraHu4ecKux XUMHUYECKUX PEAKUUH C y4acTHEM
[IK 1.3 |3Hayenue U | COeIMHEHUN OpraHMYecKUX BellecTB, B T.U.

MPUMEHEHHUE B |OTHAEIBHBIX KJIACCOB HCIIOJIB3YEMBIX TUTST ux|
OBITOBOM u UIeHTU(DHUKAITAN B OBITY u
IIPOU3BOJICTBEH MIPOMBIIIIIICHHOCTH.
HOI
JeSTEIIbHOCTH
YeloBeKa
5 Paznen 5. | Xapaktepu3oBaTh
Kunernyeckue |BIusSHUE  Pa3IHMYHBIX
u ¢dakTopoB Ha
TepMOJAMHAMUYE | paBHOBECHE "
CKHe CKOPOCTh XUMHUYECKHUX
3aKOHOMEPHOCT | peakiui
U TPOTEKaHUS
XUMHUYECKUX
peakuuii

5 | OKO01 |CkopocTb XapakTepu3oBarhb [IpakTHKO-OpHEHTHPOBAHHbIE
OK 02 |xumuueckux BIIUSIHUE TEOPETHYECKUE 3aJaHusl Ha aHaju3
IIK peakuuil. KOHIIEHTpaLHuu (bakTopoB, BIIMSIFOLLIAX Ha
1.3 XUMHUECKOe pearupyroummx U3MEHEHUE CKOPOCTH XUMUUYECKOU

paBHOBECHE BEIIECTB U | peakLuu.
TEeMIIepaTypbl Ha | [IpakTuko- OPUEHTUPOBAHHBIE
CKOPOCTh XWMHUYECKHUX |3aJaHUsI HA TIPUMEHEHUE TPUHIINIA
peakuun Jle-IlaTenbe 11 HaXOKACHUSA
XapaxkTepru3oBaTh
BIIMSIHUE  W3MEHEHUS
KOHIICHTPAIlUU
BELIECTB, peakiuu
CpeJibl U

6 Paznen 6. | UccimenoBartn
PactBopb1 WCTHUHHBIE PACTBOPHI C
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3aJJaHHBIMH
XapaKTepUCTUKAMU

6.1 | OKO01 |Ilonsrue o |Pazimyars wucTuHHBIE |1. 3a7aYM HA MPUTOTOBJICHUE
OK 02 |pactBOpax pacTBOpbI pacTBOpOB.
IIK IIpakTHKO-OPUEHTUPOBAHHBIE
1.3 pacueTHOe 3a/1aHHs Ha JIUCIIEPCHBIE
CUCTEMBI, UCIIOJIb3yEMBIE B
OBITOBO M  TPOU3BOJCTBEHHOM
JIESITEJIBHOCTH YEJIOBEKa
7 | IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COJEPKaHKE (COAEpIKaHUE MTPUKIIATHOIO MOAYJIS)

OK 01
OK 02
OK 04
OK 07
ITIK
1.3

Xumus B ObITY U
IPOU3BOCTBEH
HOM
JEATeIbHOCTH
4eJIoBeKa

O1eHMBaThH
MOCJIEACTBUS OBITOBOI
U NPOU3BOJCTBEHHOMU
JIeATCIbHOCTH
YeJIOBeKa C MO3HUIHH
9KOJIOTHYECKON
0e30macHOCTH

Keiic (¢ ydyerom  Oymymiei
MpOoECCHOHAIBHON JIeITEIILHOCTH )
Bo3moxxnbie Tembl  keiicoB: 1.
[Torennenue KJIuMaTa u
BBICBOOOJK/ICHUE Ta30BBIX TUIPATOB
co JHa okeaHa. 2. bynymwue
MaTepuaibl JUIsl aBua-, MAlIHHO- U
npruOOPOCTPOCHHUS. 3. Hosele
MaTepuabl TUTST COJTHEYHBIX
Oarapeii. 4. JlekapcTBa Ha OCHOBE
pPaCTHTEIBHBIX MPENapaToB
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