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1. O0mas xapakTepucTuKa pado4yeid NPoOrpaMmmal
0011e00pa30BaTEJIbHON JUCHUILIMHBI « XUMUS»

1.1. MecTo AMCHUIUIMHBI B CTPYKTYype OCHOBHOW mNpo¢ecCHOHATBLHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6mieobpazoBaTebHast JUCHUIIIMHA «XUMHUS SBISIETCS 00s3aTEIbHON YacThiO
0011e00pa3oBaTeabHOrO IHMKIa 00pa3oBaTEIbHOM MpOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuanbHocTu 43.02.15 IToBapckoe U KOHIUTEPCKOE JETIO.

TpynoeMKoCTh NUCHUIUIMHBI «XUMHUS» Ha YIIyOJICHHOM YpPOBHE COCTaBJISIECT
144 gaca, u3 xkotopbix 132 yaca — 6a30BbIii Moaynb (7 pasaenoB) u 36 4acoB —
NPUKIATHON MOJYJib, BKJIIOUYAIONIMN MPAKTUKO-OPUEHTUPOBAHHOE COJIEpKaHUE,
yCcWJIUBaroiee MNpoQMIbHYI0 COCTAaBJISIONIYI0O 1O KOHKPETHOM mnpodeccud Wiu
CHEIUATBHOCTH.

[TpuknagHoii Moaynb BKJIOYaeT pazaen McciaenoBanume M XMUMHYECKHUI
aHaJn3 o00beKkTOB TexHochepbl. TemaTuka pasnena 9 BappupyeTcs MO OOBEKTY
Oynyiein npodeccruoHaabHOM NesTeIbHOCTH CTYJIEHTOB TexHocdepa
(TeXHOJTOTHYECKUE OOBEKTHI).

[lepyon  oOyueHus UM pacmpelelieHHe IO  CEeMeCTpaM  OmNpelessieT
oOpa3oBareibHasi OpraHu3alks CaMOCTOATENIbHO, C YYETOM JIOTUKH (OpPMUPOBaAHUS
NPEIMETHBIX  PEe3yNbTaTOB, OOMUX U  MPOPECCHOHATBHBIX  KOMIIETEHIIUMH,
MEXIPEIMETHBIX CBS3€H C JPYrUMU AUCIHUIUIMHAMH 00111€00pa30BaTeIbHOTO U
o0menpodhecCHOHAIBHOTO IIUKIIOB YYeOHOTO TIJIaHa.

1.2. llesan u miaHupyemble pe3yJbTaThl OCBOCHHS TUCIUILIHHBI
1.2.1. lean v 3aga4y TUCHUILIMHBI

@opMUPOBAHUE Y CTYACHTOB XHUMHWYECKOW COCTABIISIIOMIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa KaK OCHOBBI TPHUHSITHS PEUICHUH B KU3HCHHBIX U
MIPOU3BOICTBEHHBIX CUTYaIIUsIX, OTBETCTBEHHOTO MTOBEJCHUS B IPUPOJHOM CpeIe.

3agauyu AMCHMIIMHBI:

1) chopmupoBaTh MOHMMaHHWE 3aKOHOMEPHOCTEH NPOTEKAHHSI XUMHUYECKHUX
MPOLIECCOB U SIBJIEHUW B OKPYXAIOUIEW Cpele, LETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS NPOBOJIUTH PACUETHl IO XUMHYECKHUM (QOpMylnaM u
YPaBHEHUSIM XUMUUYECKUX PEaKLHi, IUIIaHUPOBATh U UHTEPHPETUPOBATH PE3YJIbTATHI
XUMUYECKUX IKCIIEPUMEHTOB,

3) cdhopMupoBaTh HAaBBIKM MPOBEACHUS XUMUYECKUX OSKCIHEPUMEHTAIbHBIX
UCCIIEIOBAaHUM € COOJIOJICHUEM MpaBuil 0€30MacHOro OOpalleHusl ¢ BElEeCTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHUS aHAJIU3UPOBATh, OLICHUBATh, IPOBEPATH HA TOCTOBEPHOCTD U
0000111aTh HH)OPMAIUIO XUMUYECKOT0 XapaKTepa U3 pa3InyHbIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUS TPOrHO3UPOBATH MOCIEACTBUS CBOEH JEATEIbHOCTH U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoOBaTh MOHMMAHKUE 3HAYMMOCTH JOCTHKEHUN XUMHUYECKON HAyKu U
TEXHOJIOTUH ISl Pa3BUTHS COITUATIBLHON U TPOU3BOCTBEHHOM cdep.
1.2.2. Ilnanupyemble  pe3yJibTAaThl  OCBOeHHsI  001HIC00pa30BaTENbHOI
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelIeHUs
3amad
npodeccuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:
- TOTOBHOCTh K TpPYyAy, OCO3HaHWE IICHHOCTH MAacTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTb K aKTHBHOM JCATCIIBHOCTHU TEXHOJIOTHYECKOU U

COIMAILHOM HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,

IJAHUPOBaTh U CAMOCTOSITEJIbHO  BBITIOJHATH  TaKyHO
NESITETbHOCTB;
- WHTEpec K pas3nuyHbiM chepam TpodecCHOHATBHON
NESITENHHOCTH,
OBJageHue YHUBEPCAJIbHBIMHA yueOHbIMU

M03HABATEJILHBIMH el CTBHAMU:
a) 0a30BbIe JIOTHYeCKHe AeHCTBUA .
- CcaMOCTOATENbHO (OpMYyIHpPOBATh W  AKTYyaJU3UPOBAThH
po0iieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHaABJIMBAThH CYIICCTBEHHBIN MPU3HAK MM OCHOBAHUS LIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONIpEeNeNsATh IEeNU ICATEIbHOCTH, 3a7aBaTh MapaMeTphl |
KPUTEPHUH UX TOCTHIKCHUS;
3aKOHOMEPHOCTH |

- BBISABIIATH IMPOTUBOPCUYHA B

pacCMaTpUBACMBIX ABJICHUAX,

- BHOCHUTb KOPPCKTHBbBI B  ACATCIbHOCTb, OLICHHUBATbH
COOTBCTCTBUC  PC3YIILTATOB OCIIAM, OIICHUBATb pUCKH
MOCJIEACTBUN ACATEIBHO CTH,

- Pa3BUBATb KpC€aTUBHOC  MBIIIJICHUC npun  peuICHHUU

JKU3HCHHBIX ITPO oem

- BJIAACTH CHCTCMOﬁ XUMHUYCCKUX 3HaHHfI, KOTOpaSI BKJIFOYACT:
OCHOBOITOJIATAIOMINE TIOHATHUS (XUMHYECKUM DJIEMEHT, aToM,
3IIEKTpOHHAast 000JI0YKa aTtoma, S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTD,

AIEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XHMHUYECKas
CBA3b, MOJIb, MOJIIDHAsI Macca, MOJIIPHBIAH 00BEM, YIJIepOJHbIN
(GyHKIMOHAIbHAS  TpyIIa, paauKal,

HW30MEphI, TOMOJIOTUYECKUN PSJ, TOMOJIOTH, YTJIEBOIOPOIBI,

CKeJIeT, HU30MEpHs,
KHCJIOPOJI- W a30TCOJIEPXKAIUE COCAMHCHHS, OMOJOTHYCCKU
aKTHBHBIC BellecTBa (YrieBOJIbI, JKUPBI, OCIKH), MOHOMEp,
MOJIUMEp,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYISIPHBIE
COEIMHEHUS, KPHUCTAJUIMYECKasi pEeIIeTKa, THUMbl XUMHUYECKUX
peakuuii 3K30- u
SHAO0TEPMHUECKUE,
JJIEKTPOJIUTHI,

(OKHCTUTETBHO-BOCCTAHOBHUTEIBHEIE,

oOMmeHa),
AIIEKTPOJIUTUYECKAs
CKOpOCTh

p€akiniuki  HOHHOI'O
HEBJICKTPOJINTEI,

pacTBop,

JTUCCOLIMAIMs,  OKHCIUTENb,  BOCCTAHOBUTEIb,
XUMHUYECKON peaKIMKi, XUMHYEeCKOe pPAaBHOBECHE), TEOpUU U
3aKOHBI (TEOPHsI XUMUYECKOTO CTPOCHHUSI OPraHNYECKUX BEIIECTB
AM. byrnepoBa, TeopHus 3JIEKTPOIUTUYECKON TUCCOIMALINH,
nepuoanueckuii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), CUMBOJIMYECKHI  SI3bIK  XUMHH,
dakToNoOrMUecKre CBEICHHS O CBOMCTBAX, COCTaBE, OMYYCHUH U

0e30MacHOM HCITOJIb30BAaHUH Ba)KHEHIITHUX HCOPraHNYCCKUX U

3aKOHOMCPHOCTH,

OpraHn4YCeCKUuX BCHICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIBHOCTH
YCJIO0BCKaA,




0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BIIQJECTh HAaBBIKAMH  Y4eOHO-HCCIENOBATENbCKOH |
IIPOEKTHOM /I€ATEIbHOCTH, HABBIKAMU pa3peleHus Npooiem;

- BBISIBIIAATH IIPUYUHHO-CIICCTBEHHBIE CBSA3U u
aKTyaJIM3UpOBaTh 3a/ady, BBIABUIAaTh TMIIOTE3Y €€ PEIICHUS,
HaxOJWUTh  apryMEHTBl Ul JOKa3aTelbCTBA  CBOMX
YTBEPKACHHM, 3a71aBaTh [TapaMeTPbl U KPUTEPUU PELICHNUS;

- AHAIM3UPOBATH IIOJIyYCHHBIE B XOJE pEUICHUs 3aJa4u
pe3ynbTaThl, KPUTHYECKH OLEHHWBATh WX JIOCTOBEPHOCTS,
IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

- yMeTb

IMPAKTUYCCKYIO obnactu KHUBHEACATCIBHOCTHU,

HepeHOCI/ITB 3HAHUA B HOSHaBaTeJ'H)Hy}O 158
- YMGTB I/IHTerHpOBaTI) 3HAHUA H3 paSHBIX Hpe)IMeTHBIX
oOacrei;

- BBIIBUIaTh HOBEIE HJIEH,
MTOJIXOJIbI M PEIICHUS;

- CIMOCOOHOCTE MX MCIIOJIE30BAaHUS B ITO3HABATEIILHOM U

npeajiaratb OpPUIMHAJIbBHBIC

COHI/IaJ'IBHOI\/'I IIPaKTHUKE

- YMETb BBIABIIATH XAPAaKTEPHbIC IPU3HAKM U B3aUMOCBSI3b
U3YYCHHBIX IMOHSTUHM, IPUMEHATH COOTBETCTBYIOIIME IOHATUSA
IIPU  ONHCAHMHM CTPOCHHMS U CBOMCTB HEOPraHUYECKUX U
OPraHUYeCKUX U HX [PEBpALLCHUN;

BCIICCTB BBISIBIIATH

B3aUMOCBS3b ~ XMMMYECKUX 3HAaHUM C  IOHATUAMM H
IIPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh MCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCAUHEHUN
MEKIYHAPOJHOTO COI03a TEOPETHUYECKOM W MPUKIAAHON XUMHUU
U TpUBHAJIbHbIE HAa3BaHUS BAXHEHIINMX BEIIECTB (ITHUIIEH,
aleTHIIeH, IIULEpUH, (eHoJ, GopManbIerul, yKCycHasi KUCIIOTa,
[JIMIUH, YrapHbl Tra3, YrIEKHUCIbId ra3, aMMHaK, TalleHas
NUThEBas coJa U JApPYrux),

HU3BCCTh, HCETramecHasa MH3BECTh,

(hopMyIbl
BEIIECTB, YpPaBHEHHS XHMHUYECKHX pPEaKIUH, OOBACHATh WX

COCTaBIISATh HEOPTaHWUYECKUX W  OPraHUYeCKHX
CMBICI; TIOATBEPXKIATh XapaKTepHblE XHUMHUYECKHE CBOMCTBA
BEUIECTB COOTBETCTBYIOIIUMHU SKCIEPUMEHTAMH U 3aMHUCIMU
YpaBHEHUN XUMHUUYECKUX PEaKIIHil;

- yMeTb  YCTAaHaBIMBATh  MPUHAAJICKHOCTh  HU3YYCHHBIX
HEOPraHMYECKUX U OPraHMYeCKHX BEIIEeCTB K OIpPEe/IeICHHBIM
KJIaccaM U TpyIaM COCIUHEHHI, XapaKTepu30BaTh UX COCTaB U
Ba)KHEHIIINE CBOMCTBA; OMPENENATh BUIbl XUMHYECKUX CBSI3Ei
(KoBaJIeHTHAsi, WOHHAsA, MeTa/NIn4yecKas, BOJOPOJHAs), THUIIBI
KPUCTAIUTMYECKUX  PELIETOK  BEIIeCTB;  KIACCHPHUIMPOBATH
XUMHYECKHUE PEaKINu;

- chopMupoBaTh MPEICTaBICHUS: O MaTepPHAILHOM EIMHCTBE
MHpa, 3aKOHOMEPHOCTSX U NMO3HABAEMOCTH SIBJICHUU IPUPOJBL; O
MECT€ U 3HAYEHUM XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€
poli B OOECTHeUeHUH YCTOWYMBOTO PAa3BUTHUS YENOBEUYECTBA: B

peuicHun npo6neM 3KOJ'IOFI/ILICCKOI71, BHCPFGTH‘ICCKOI\/'I U IIHUIIEBOH
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0€3011aCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3AAHUU HOBBIX
MaTepHalioB, HOBBIX HMCTOYHUKOB DSHEPruM, B 00eCHeUeHUH
palMOHAIFHOTO  MPHPOJIONIONIB30BaHMs, B  (OPMUPOBAHUU
MHUpPOBO33PEHUSI W OOImeH KyJabTYpbl 4YeJIOBEeKa, a TaKxkKe
HKOJIOTMUECKH 0OOCHOBAHHOI'O OTHOLIEHHSI K CBOEMY 3/10pPOBbIO
Y IIPUPOIHOM Cpene;

- BIIQJIETh CHUCTEMOW XMMHYECKHX 3HAHHWU, KOTOpas BKIIOYACT:
OCHOBOINOJIATalOIIMe TOHATUSA (JIOMOJHUTEIBHO K CHUCTEME
NOHATHM  0a30BOr0  ypOBHSI) - M30TOIBL, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUE aToMa, THOpHIM3alus aTOMHBIX
opOuTtaneit, xumuueckas cBs3b ("0 " u "', kpaTHbBIE CBS3M),
MOJISIpHAs KOHIIGHTpAIWs, CTPYKTypHas Qopmyia, H30MepHs
(cTpyKTypHasi, reoMmeTrpuyeckasi (LMC-TpaHC-U30MEpHsi), THIIbI
XUMHAYECKHX peakiuii (roMo- W TeTepOTeHHBIE, OOpaTHMbIe U
HEOOpaTUMbIE), PacTBOPHI (MCTUHHBIC, AUCTIEPCHBIE CHCTEMBI),
KPUCTAUIOTU/APAThl,  CTENEeHb  JUCCOLMALMU,  AJIEKTPOJIU3,
KpEKHHT, PUGOPMHHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHUE 3HAHMA, JISKAIIHEe B OCHOBE INOHUMAaHMS
OPUYMHHOCTH W CUCTEMHOCTHM  XUMHUYECKUX  SBJICHHH,
COBPEMEHHbIE IPEJCTABIEHUsI O CTPOCHHWU BEIIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM U HAJMOJIEKYJISIPHOM YpPOBHSX;
OpPEJCTaBICHUs O  MEXaHU3Max  XUMHUYECKUX  peakiuii,
TEPMOJAMHAMHUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX HX
OPOTEKaHHUs, O XUMHYECKOM pABHOBECUH, JUCIEPCHBIX
cucreMax, (PaKTOJIOIMYECKHE CBEJEHHUS O CBOMCTBaxX, COCTaBe,
NOJydeHUH U O0e30IacHOM  MCIOJIb30BAaHMM  Ba)KHEHIIHX
HEOPraHMYeCKUX U OpraHUYecKuX BeIIeCTB B ObITY U
INPAaKTUYECKOM JeITEeNbHOCTH UeNOBEKa; OOIMMX Hay4HbIX
OPUHIUIAX  XMMHYECKOTO  TMPOM3BOACTBA (Ha  IpHUMepe
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IPOU3BOJICTBA  CEPHOM  KHUCIOTHI, aMMHakKa, METaHOJa,
nepepaboTku HeTH);

- YMETh NHpPOBOJUTH pacUeThl MO XUMHUYECKHM (opMmynam H
YpaBHEHHSM  XUMHUYECKHUX pEAaKIHid C  HUCIOJIb30BaHUEM
¢u3znyeckux BeIMUMH (Macchl, OObeMa Ta30B, KOJUYECTBA
BELIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: pacyeTbl MO HAXOXICHUI0 XUMHUYECKOU (HOPMYJIbI
BEIIIECTBA; pacyeThl Macchl (0O0bEeMa, KOJIMYECTBA BEIECTBA)
INPOJYKTa peaKkluu, €CId OJHO U3 HUCXOJHBIX BEIIECTB JIaHO B
BHJIE pacTBOpa C  ONPEIEICHHOM  MaccoBOM  J0JIeH
PacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (WMeEeT
MpPUMECH); pacueThl MacCOBOM WM OOBEMHOM JOJM BBIXOJA
NPOJAYKTa pEeaKlUu; pacyeThl TeIuioBoro s¢¢ekra peaxuui,
00BEMHBIX OTHOILIEHUH Ia30B;

- YMETb BBIABIATH XapaKTepHble IPHU3HAKM M B3aHMMOCBS3b
U3yUYCHHBIX TOHATHH, MPUMEHATh COOTBETCTBYIOLINE MOHATHS
OpY OIMCAHUM CTPOEHUS U CBOWCTB HEOPraHUMYECKUX U
OPraHMYECKHUX BELIECTB M UX IPEBPAILEHUI; BBIABIATH
B3aUMOCBSI3b ~ XUMHUYECKHX  3HAaHMH €  MOHATUSAMH U
NPEJCTAaBICHUAMHU JPYruX MPeAMETOB A 0ojiee 0CO3HAHHOTO
HOHUMAaHHs U OOBSICHEHUS CYLIHOCTH MaTEpHAIbHOIO €INHCTBA
MHUpa; HUCIHOJb30BaTh CUCTEMHbIE XHUMHMUYECKHE 3HAHMS UL
OOBSICHEHUST W NPOTHO3UPOBAHUS  SBJICHUH,  HMEIOLIUX
€CTECTBEHHOHAYYHYIO IPUPOJY;

- YMETh UCHOJb30BaTh HAUMEHOBAHUS XMMHUUYECKUX COEIUHEHUN
MEXIYHAPOJHOIO COI03a TEOPETHUUYECKON M MPUKIAJAHON XUMHUHU
U TpUBMAJIbHbIE Ha3BAHUs BEILECTB, OTHOCALIMXCS K U3y4EHHBIM
KJaccaM OpraHMYeCKUX M HEOPraHWYEeCKUX COEAMHEHUI;
UCMOJb30BATh XUMHUUYECKYI0 CHMBOJIMKY JUIS  COCTaBJICHHUS
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dopMyn  HEOpPraHMYECKHMX  BEIIECTB, MOJEKYIAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX)
GopMyn  OpPraHMYecKMX BEILIECTB; COCTABJIATH YpPaBHEHMUS
XUMUYECKAX  PpEaKIUMd M  pacKpplBaTb UX  CYIIHOCTbH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLUN  ITOCPEICTBOM
COCTAaBJICHUSI 3JIEKTPOHHOTO OajlaHCca ATHX peakUui; peaxuui
MOHHOTO OOMEHa IyTeM COCTaBJIEHUS HUX TOJHBIX U
COKpAlICHHBIX HMOHHBIX YPaBHEHHMM; peakUuid THIPOJIN3a,
peakuuii KOMILJIEKCOOOpa30BaHUs (Ha pumMepe
TUAPOKCOKOMILJIEKCOB LIMHKAa M QJIIOMUHHS); MOJATBEPXKIATh
XapaKTepHbIE XUMUYECKHE CBONCTBa BEILIECTB
COOTBETCTBYIOIIIUMHU 3KCIEPUMEHTAMU M 3alHUCSAMHU YpaBHEHUUN
XUMHUYECKUX PEAKIUH;

- yMeTh KJIacCU(PUIMPOBATh HEOPraHMYECKUE M OpPraHuYecKHe
BEIIECTBA U XUMHUYECKUE PEaKIHH, CaMOCTOSTEIbHO BBIOMpATh
OCHOBaHMsS M KpUTEpUH U1 KIACCHU(PUKALUU H3ydyaeMbIX
XMUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M Ba)KHEHIINe
CBOMCTBA BEILECTB, IPUHAUICKAIINX K ONPEACICHHBIM KJlaccaM
U TpylnmnaM COEIMHEHMH (IIpOCTble  BEILIeCTBA, OKCHIBI,
TUPOKCUIBI, COJIM; YIJIEBOJOPOJbl, MPOCThIe 3(UPHI, CIHUPTHI,
(eHoIbI, aIbJeTuabl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE
3GUpBl, KUPbL, YIJIEBOJblI, AMHHBI, AMUHOKHCIOTHI, OEJIKH);
IPUMEHATh 3HAHHUSA O COCTaB€ M CBOWCTBAaxX BEILECTB IS
JKCIEPUMEHTAJIBHOM  NPOBEPKM  TUIOTE3  OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH  INPOTEKAHMsS XMMHYECKUX peakuuid U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHMUS;

- YMETb MNOATBEPXKAATh HAa KOHKPETHBIX NPHUMEPAX XapaKTep
3aBHCHMOCTH  PEAKLIMOHHOM  CIIOCOOHOCTH  OPraHUYECKUX
COEMHEHUH OT KPaTHOCTU U TUIA KoBaJieHTHOH cBs3u ("T " u
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""), B3aMMHOT'O BJIMSHHS aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIAX; a
TaKk)Ke OT OCOOEHHOCTEH peanu3aliy Pa3IUYHbIX MEXaHHU3MOB
IIPOTEKAHUs PEaKLUH;

- YMETh XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y)XJIEHHOM COCTOSIHMHM) W MOHOB XMMHUYECKUX
anemeHToB 1 - 4 mepuonoB Ilepuommueckoit cucremsr JI.U.
MeHneneeBa W WX BaJEHTHbIE BO3MOXHOCTH, HCIOJIb3YS
noustus 's”, "'p", "d-anekTpoHHbIE" OpOUTANIH, SHEPTETHUCCKHUE
YpPOBHH; OOBICHITH

XUMHWYECKHUX JJIEMCHTOB H O6pa3y€MBIX UMHU COGI[I/IHGHI/Iﬁ 1o

3aKOHOMEPHOCTA M3MEHEHHSI CBOWCTB

MIEpHOJIaM U IpyMIam;

OK 02. Mcnosib30BaTh
COBpPEMEHHBIC
CpezcTBa MOUCKa,
aHamM3a u
WHTEPIPETAIIHH
nHpopManuu u
UH(POPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3144
npoheccCHOHATLHOU
JeSATEIbHOCTH

B o0J1acTH IEeHHOCTH HAYYHOI'O NO3HAHMS:

- c(opMUPOBAHHOCT MMPOBO33PEHMSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKl U OOLIECTBEHHOU
MIPAKTUKH, OCHOBAHHOTO KYJIBTYD,
CIOCOOCTBYIOIIETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;

Ha IAAJIOTE

OCO3HAHUIO  CBOETO
- COBEPUICHCTBOBAHME SI3BIKOBOI M YMTATEIBCKOM KYyIbTYpHI
KaK Cpe/ICTBAa B3aMMOJCHUCTBHS MEXAY JIOAbMH U TO3HAHUS
MUpA;

- OCO3HAHHME IICHHOCTH HAy4YHOU IESTEIbHOCTH, TOTOBHOCTb
OCYIIIECTBIISATH IPOEKTHYIO u UCCIIEI0BATEIbCKYIO
JeATeIbHOCTh MHIMBHUIYyaJIbHO U B TPYIIIIE;

Osiajnenne YHHBepPCAJIbLHBIMHA
MO03HABATEJILHBIMM J1eiiCTBUSIMU:

B) padora ¢ nHpopManmen:

- BJIQIETh HaBBIKAMU MOJIy4eHHUs] HHPOPMAILIUU U3 HCTOYHUKOB

Pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH IIOUCK,

Y4eOHBbIMH

- YMETh TUTAHUPOBATHh W BBITIOJHATH XUMHUYECKUN DKCIIEPUMEHT
(mpeBpaiieHusi OpPraHUYEeCKUX BEIISCTB MPH HArpeBaHUH,
MOJTYYCHHE STHJIICHA W H3y4YCHUE €ro CBOMCTB, KauyeCTBECHHBIC
peakuuM Ha albJIeruibl, KpaxMmMal, YKCYCHYIO KHCIIOTY;
JneHaTypanusi O€JTKOB TMpU HarpeBaHWM, IIBETHBIC PEaAKIIMH
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, ONpPEIeysiTh
Cpeny BOJHBIX PaCTBOPOB, KaUECTBEHHBIC PEaKIMK Ha CyiIb(dar-,
KapOOHaT- W XJOPHJ-aHUOHBI, Ha KAaTHOH aMMOHWMs; peIaTh
SKCIEPUMEHTaJbHBIE 3agaud 1o Temam "Metamibsl" u
"Hemeramis") B MpaBUJIaMHU
0€301acCHOCTH MpU 0OpaIIEHUHN C BEIIECTBAMHU M JTAOOPATOPHBIM
000opy/sOBaHUEM; TMPEACTaBIATh  PE3YNIbTATHI

OKCIICpUMCHTA B (I)opMe 3aI1ucu ypaBHCHI/Iﬁ COOTBECTCTBYROIIINUX

COOTBCTCTBHUH C TCXHHUKHU

XHUMHYCCKOT'O

peakuuii W (GOpMYNIHpPOBAaTH BBIBOJBI HAa OCHOBE ITHX
pE3YJIBTaTOB;
- yMeThb  aHaJIM3MpPOBAaTh  XUMHUYECKYIO  HH(OpMAIHUIO,

MnoJIiy4acMyr0 H3 pa3HbIX HUCTOYHHUKOB (Cpe,I[CTB MacCOBOM
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aHaM3, CHCTEMATU3ALMUI0 M HMHTEPIpETaluio HH(OpMaIH
Pa3NUYHBIX BUJOB U (OPM NPEICTABICHHUS;

- co3JaBaTb TEKCThl B pa3lIMUHBIX (opMarax C y4ETOM
Ha3zHavyeHUs MH(OpMAIMK W IENECBOW ayAUTOPUH, BHIOMpAs
ONTUMAIIbHYIO (POPMY MIPEACTABICHHUS U BU3YaTH3AIINH;

- OIICHMBATh JIOCTOBEPHOCTH, JIETUTHMHOCTh HH(POpMAIH, ee
COOTBETCTBHUE ITPABOBBIM M MOPAIIbHO-3THYECKHM HOPMaM;

- HCIIOJIb30BaTh cpencTBa MH(OPMAITMOHHBIX nu
KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PEIIECHUN KOIHUTHUBHBIX,
KOMMYHUKaTUBHBIX U

OpraHu3allMOHHBIX 3aaa4 C

COOIIOIEHNEM TpeboBaHU TEXHUKHA
0€30MMacCHOCTH, THUTHEHBI, PecypcocOepeKeHus, MPABOBBIX H

ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOW O€3011acCHOCTH;

SPrOHOMHKH,

- BJIAACTh HABbIKAMH pacno3HaBaH1/m U 3aIMUThI I/IHCbOpMaIII/II/I,
MH(POPMAITMOHHOM 6€30MaCHOCTH TUYHOCTH;

uHpopmanuu, cetb IHTEpHET U apyrue);

- BJIaICTb OCHOBHBIMH MCTOAAMU HAYYHOI'O IIO3HAHUS BCUICCTB U
XUMHUYCCKHUX sIBIICHUH (HAOIIOJCHNE, N3MEPCHHE, dKCIICPUMEHT,
MOJICIMPOBAHUE);

- YMETb HIPOBOAUTH pacyeThl MO XUMHUYECKUM (opmyliam Hu
XUMHUYCCKUX HUCIIOJIb30BaHUEM

YPaBHEHUSIM peakuuii ¢

(GuU3NYECKUX  BEJIMYHMH, XapaKTEPU3YIOIIHUX

o0bema (HOpMaJIbHBIE

BC€OICCTBA C

KOJUYCCTBCHHOU CTOPOHBI: MACCHhI,

yCIOBMsI) Ta30B, KOJMYECTBA  BEHIECTBA;  MCIIOJIb30BaTh
CHUCTEMHBIE XMMHMYECKHE 3HAHUS U1 IPUHATUSA PELICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYAlUSAX, CBSI3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHHEM;

- yMETh

XUMHYECKUN OSKCIIEPUMEHT (MOJTy4YeHHE W H3Y4YEHHE CBOMWCTB

CaMOCTOATCIBHO IJIaHUPOBATH u IMPOBOIMTH

HEOPraHUYeCKHX U OPraHWYeCKUX BEIIECTB, KauyeCTBECHHbBIC
peakuu YIIIEBOJOPOJIOB Pa3ITMYHBIX KJ1aCCOB 51
KHCIIOPOJICOACPKAITMX  OPraHMYECKUX  BEIIECTB, PEIICHHE

SKCIIEPUMEHTAJIbHBIX 33]1a4 110 PACIIO3HABAHUIO HEOPraHMYEeCKUX
U OpraHNYecKUX BEIIECTB) ¢ COOIIOCHUEM MPaBUi O€30MaCHOTO
oOpallleHHs C BeleCTBAaMU U JIaOOpaTOPHBIM OOOpYIOBaHHUEM,
dbopMmynupoBarh  LEIH MPEOCTaBIATh B
pa3iauyuHoil (hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U

HCCIICIOBAaHUA,

OLICHUBATh UX JOCTOBEPHOCTD;
- YMETh OCYILECTBIIATH LIEJICHANPABICHHbIA MOUCK XUMUYECKOU
uH(pOpPMAllMM B Pa3NUYHBIX HMCTOYHHMKAX (HaydHas U y4eOHO-
Hay4yHas JHUTepaTypa, CpeicTBa MaccoBOW HH(popmanuu, ceTh
WuTepHeT U Apyrue), KpUTUYECKH aHAIM3HPOBATh XUMUYECKYIO
uHpopmalmio, TnepepabaTeiBaTh €€ M HUCHOJB30BaTh B
COOTBETCTBHUU C IMOCTaBICHHOU yueOHOM 3a1aueii;
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- BJIAJIETb CHCTEMOM 3HAHUM O METOJAX HAyYHOrO MO3HAHMS
SABJICHUW TPUPOABI, UCIIOJb3YEMbIX B €CTECTBEHHBIX HAyKax W
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS IPU SKCIEPUMEHTATBHOM
HCCIENOBAHUN BEUIECTB U 9 OOBSICHEHHS XHUMHYECKHUX
npupoae
JIeATSIIFHOCTH YeI0BEKa U B IOBCECIHEBHOM KU3HH,

SIBJICHWH, WMEIOIMNX MECTO B MPAKTUYECKOU

OK 04. O¢pdexTrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJJICKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTA U
CaMOOIPEIETIEHHUIO;

-OBJIQJICHUE HaBBbIKAMH yue0HO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBjajieHHe  YHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMH
AefCTBUAMMU:

0) coBMeCTHAasl AeATeJIbHOCTD.

- NOHUMAaTh W HCIOJb30BATh IMPEUMYIIECTBA KOMaHIHOU M

WHIMBUIYATBHOW paOOTHI;

- MPUHUMATD Leu COBMECTHOM JEeSITeNIbHOCTH,
OpraHM30BBIBATH M KOOPAMHUPOBATH JEWUCTBUS IO €€
JNOCTHIKEHHUIO: COCTaBJIATh IUJIAaH JEHCTBHM, pacmpenensTh

pOJIK C Y4eTOM MHEHUU Y4aCTHHUKOB OOCYXJaTh PE3yIbTaThl
COBMECTHOM paboThI;

- KOODIMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUAX
peasibHOTO, BUPTYaAJILHOTO u KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYILIECTBJISATh MO3UTHBHOE CTPATETUYECKOE MOBEJICHUE B
Pa3IUYHbIX MPOSIBIISATH

BOO6pa)KeHI/IC, OBITH HMHHUINAaTHUBHBIM

CUTYaLUsX, TBOPYECTBO U
Osanapnenue

JeliCTBHSIMU:
I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

YHUBEPCAJIbHBIMH peryJIsiITHBHbIMH

- YMCTH IIIAaHUPOBATh U BBIIIOJHATH XAMHYECKIH SKCIICPUMECHT

(mpeBpallleHHUsT OpPraHUYECKHX BEIIECTB IpPU HarpeBaHUM,

MOJIY4YCHHUE OJTHUJICHA W H3YYCHHUE €TO CBOfICTB, Ka4yCCTBCHHBIC

KpaxMaj, YKCYCHYIO
JneHaTypanust OETKOB TMpU HarpeBaHWM, IIBETHBIC pEaAKIINU

peaKuu Ha  ajabJACTHJIBI, KHCJIOTY;
OCNIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpPENeysTh
Cpeay BOJHBIX PacTBOPOB, KAUeCTBEHHBIC PEAKIMH Ha CyIb(dart-,
KapOOHAT- M XJIOPUA-aHHUOHBI, Ha KAaTHOH aMMOHUS; peulaTh
SKCIIEpUMEHTAJbHbBIE  3aJauu
"Hemeramnel') B COOTBETCTBHM C IpaBUIAMH
0€301MacCHOCTH MpH OOpAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM
000py/s0OBaHUEM; TMPEACTaBIATh  PE3YJIbTATHI

JKCIIEpUMEHTa B (pOopMe 3amUCH YpaBHEHHUH COOTBETCTBYIOILIHUX

no temMaM '"Mertaiuiel! U

TCXHHUKHU

XUMHYECKOT'O

peakiuii ¥ QopMmynupoBaTh BBIBOJBI HAa OCHOBE JTHUX
pPE3yIbTaTOB;

-yMeTh ~ CaMOCTOSITENIbHO  IJIAHHUPOBAaTh U MPOBOAMTH
XUMHYECKUN SKCIIEPUMEHT (MOJy4YeHHE W H3Y4YEHHE CBONCTB
HEOPraHWYECKUX U OPraHMYeCKHUX BEIIeCTB, KaueCTBEHHBIC
peaxkiuu YIJIEBOJIOPOIOB pa3IMYHBIX KJIaCCOB u
KHCIIOPOJICOACPKAUIMX  OPraHMYECKMX  BEIIECTB, pEIICHUE

HKCIEPUMEHTAIbHBIX 33a4 [0 pPaclo3HaBaHUIO HEOPTaHUUYECKUX
U OPTaHUYECKUX BEIECTB) C COOJIIOJICHNEM IpaBuil 0€30MacHOTO
oOpalieHus ¢ BellecTBaMH U Ja0OpaTOpHBIM OOOpYAOBaHHUEM,
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- INPUHAMATb MOTHMBBI M apryMEHTBl JPYIUX JIIOACH IIpU
aHaJIN3€ PE3YJIbTATOB IEATEIBHOCTH;

- IPU3HABATh CBOE MIPABO M MPABO JIPYTUX JIO/ICH HA OMINOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIHH JPYroro
YEJI0BEKA;

dbopMynupoBaTh [ETU  HCCICIOBaHUS,

pa3audHO# (hopMe pe3ylbTaThl SKCIIEPUMEHTA, aHATM3UPOBATH U

npeaoCTaBJIATh B

OLCHUBATDb UX NOCTOBCPHOCTD,

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MCHCHHH KITUMATa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
NEUCTBOBATL B
Ype3BhIYAHBIX
CUTYaIUIX

B o6s1acTH 3K010rMYE€CKOr0 BOCIMTAHUSA:

- c(OpPMUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYphl, TOHUMAHHE
BIUSHUS  COLMAIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHME TPUPOJHOW M COUUAIBHOW Cpeabl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeMm;

- IUTAHWPOBAHUE U OCYLIECTBJIEHUE JICHCTBUI B OKPYXKAOIIEH
Cpele Ha OCHOBE 3HAaHMS LeEJIed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;
AKTUBHOE  HENpUsITUE  JEHUCTBUH,
OKpYKalolllel cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUITHBIE 3KOJOTHYECKHE

MOCJIEACTBUS TIPEANPUHUMACMBIX JICHCTBUM, MPEIOTBPAIATh

MPUHOCSIINX  BpPE.

UX;

- paciinpCHUC OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKON
HAIIpaBJICHHOCTH,
- OBJIaACHUC HaBbIKaMH y‘IC6HO-HCCJ’IC,Z[OB3TCHBCKOfI,

HpO@KTHOfI U COLIMAIbHOU JCATCIIBHOCTH,

- chopmMupoOBaTH MPEACTABICHUS: O XUMHYECKOM COCTABJISIONIEH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpPA, POJIM XMMHU B TIO3HAHUU
SIBJICHUI TIPUPOJBI, B (JOPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPBI
JUYHOCTH, €€ (YHKIMOHATHLHOW TPAMOTHOCTH, HEOOXOJIMMOU

JUIE ~ peHIeHWs] TPAKTHYECKUX 3a7a4 W OKOJOTHYECKH
000CHOBAaHHOTO OTHOLIEHHUS K CBOEMY 3JI0POBBIO M MPHUPOJHOMN
cpene;

- yMeTb COOMIOJaTh IMpaBuiIa SKOJOTMUYECKH LEeIeco00pa3Horo
MOBECHNUA B OBITY W TPYAOBOM JEATENBHOCTH B IEIAX
COXpAaHEHUsS CBOEr0 3JI0POBbSI W OKpPYXKAIOIIEH MpUpPOIHOMN
BO3JICUCTBUS
BEIIECTB,

CpeIbl; YUYUTHIBATh OMNACHOCTh Ha JKUBbIE
OpraHU3MBbI
noKazareJsi NpeeIbHON OMYyCTUMON KOHIICHTPAIHH;

aHaJIM3upoBaTb MW OLCHUBATH C

OTIpEeJIeNIEHHBIX MOHUMAsT  CMBICI
- yMeThb MPOTHO3UPOBATH,
MO3UIUI 3KOJOTUYECKON O€30MMacCHOCTH MOCIIECTBUS OBITOBOM U
MIPOU3BOJICTBEHHONW JESATEIbHOCTH 4YEJOBEKa, CBSA3aHHOW C
nepepaboTKON BEIECTB; UCMOJIb30BATh MMOTYYEHHBIC 3HAHUS JIJIS
OPUHATHS TPAMOTHBIX pEUIeHWH mpodiieM B

CBJA3aHHBIX C XI/IMI/Ieﬁ;

CUTyaluix,

- YMCTb OCO3HAaBAaThb OIIACHOCTb BO3JCUCTBUS Ha JKUBBIC

OpraHnu3MbI ONPCACIICHHBIX BCIICCTB, IHOHUMasn CMBICJI
IIoKa3aTecid HpeI[CHBHOﬁ I[OHYCTHMOﬁ KOHICHTpAUH, 151
IOACHATD Ha npuMepax CITOCOOBI YMCHBIICHUA )51

NpeaoTBpaliCHUA HUX BPCAHOI'O BO3ACHUCTBUS Ha OpraHusm
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YCJIO0BCKaA.
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2. CTpykTypa u coaep:xkaHue 00meodpa3oBareibHON IUCHUILIHHBI « XUMHA»

2.1. O0bemM JUCHMINIMHBI M BUABI y4eOHOU padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
B T.4.

OcHoBHOE coep:kaHue 132
BT. U..

TEOPETUYECKOE 00yUCHUE 44
MPAKTUIECKHUE 3aHATHS 52
B T.4. KOHTPOJIbHBIE Pa0OTHI 10
abopaTOPHBIC 3AHITHS 16
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKaAHME (COAePKAHUE 36
NMPUKJIATHOTO MOYJIfA)

B T. 4.

TEOPETHYECKOE 00yUueHHE -
MPAKTUYECKHUE 3aHATHS 22
ab0paTOPHBIC 3aHIATHUS 14
IIpomexxyTouHast arrecTanus (AK3aMeH) 12
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

HanmenoBanue | Cojaep:kaHue y4eOHOro MaTepuasia (0CHOBHOe M NPodecCHOHATLHO-OPUEHTUPOBAHHOE), JJa0opaTopHble | O0bem DopMupyembie
pa3aeyioB U TeM U PAKTHYECKHe 3aHATHSA, TPUKJIATHOH MOTYJ/Ib 4YacoB | KOMIIETEHIIHUHU
1 2 3 4
OcHoBHOE coep:KaHue 132
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 10
Tema 1.1. OcHoBHOE coep:kaHue 6 OK 01
Crpoenue atomoB | TeopeTudeckoe o0ydeHue 4
XUMHUYCCKUX CoBpemeHHast MOJIeNIb CTPOEHMSI aToMa. DJIEKTpOHHask KoHurypauus aroma. Kiaccupukanus XuMHUIecKux
SJICMCHTOB 1 3NIEMEHTOB (s-, P-, d-3neMeHThI). BaneHTHbIe 31eKTpoHbI. BalleHTHOCTE. DIEKTPOHHAS PUPOIa XUMHUESCKOM
npupozia CBSI3H. DJIEKTPOOTpULIaTeIbHOCTh. KoBaeHTHas CBsI3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUs 4
XHUMHYECKOM (oOMeHHBIN U JOHOpPHO-aKLenTopHbIi). MoHHas cBsa3b. MeTtannndeckas cBsi3b. BogopoaHas cBs3b.
CBsI3H MexMOoneKyIsIpHbIe B3aMMOICHCTBUS.
N3oTormbl, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUIM3AIs aTOMHBIX OpOUTasei.
IIpakTHYecKkne 3aHATHS 2
IIpakTHyeckoe 3ansaTHe Nel Perenne npakTHYSCKUX 3aJaHU HA COCTABJICHHE YJIEKTPOHHO-TpadhUIECKUX
dhopmyn anmemenToB 1-4 mepuosoB. Pemenne 3amannii Ha UCTIOIL30BAHUE XMMUYECKON CUMBOJIMKA U Ha3BaHUH
COEIMHEHUH 110 HOMEHKJIAType MEKIYHAPOJHOTO CO3a TEOPETUUECKON U MPUKIIAHON XUMHUHU U TPUBHAIBHBIX 2
Ha3BaHMM ISl COCTABJICHUA XUMUUYECKUX (POPMYIT IBYXaTOMHBIX COETUHEHHH (OKCHIOB, CYIb(HUI0B, THIPUIOB
U T.I.) ¥ IPYTUX HEOPTaHUUECKUX COSAMHEHUN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 4 OK 01
Ilepuonnueckuii | Teoperuueckoe oGyueHue OK 02
3aKOH M Tabmuua | [ipakTHyecKue 3aHATHS 2
J.1. Menneneesa IpakTuyeckoe 3ansaTue Ne 2 [lepuoanueckas cucteMa xuMmudeckux anementoB .M. Menneneena.
®usnueckuit cmpici [lepuoanueckoro 3akona .M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHHU C TIOJIOKEHUEM
XUMUYECKOTOo 31emeHTa B [lepuoanueckoii cucreme. MUpOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE 2

[Tepuoanueckoro 3akona /.M. Menneneesa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUECKHX
3JIEMEHTOB. PellleHne NpakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUIM HA XapaKTEPU3aALNI0 XUMHUUYECKUX
3JIeMEHTOB «MeTalmndeckue / HeMeTaNTHYeCKHe CBOMCTBA, NEKTPOOTPULIATEILHOCT M CPOJICTBO K SJIEKTPOHY
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XUMHUYCCKUX 3JICMCHTOB B COOTBCTCTBUC C UX BJICKTPOHHBIM CTPOCHHUEM U ITOJIOKCHUCM B HGpHOI[H‘-IGCKOfI
cucTeMe XuMudeckux asementoB J[.1. MenpeneeBay.

Paznen 2. Xumuueckne peakuuu

10

Tema 2.1. Tunsl
XAMHYECKUX
peakuui

OcHoBHOE CoacpiKaHue

TeopeTuquRoe oﬁyqelme

Krnaccudukarus 1 TUIIBI XUMHYECKUX PEAKIIUH C y9acTHEM HEOPraHHMYECKUX BemecTB. KomyecTBeHHbBIE
OTHOIIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI 10 YPABHEHUSM XUMUUYECKUX
peakuuii. Mop Kak e IMHUIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHBI COXpaHEHUsI MacChl M DHEPTUH.
3akoH ABoraapo. Mosipabiii 00beM ra3oB. OTHOCHUTEIbHAS IJIOTHOCTH Ta30B.

Peaxiun koMruiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTAHMYECKHUX BEIIECTB (Ha MPUMEPE THIPOKCOKOMILIEKCOB
[IMHKA U ATFOMUHUSA).

IIpakTuyeckue 3aHATHS

IIpakTuyeckoe 3anaTHe Ne3 CocTaBieHue ypaBHEHUIN peaKUi COETMHEHHUS], PA3JIOKEHNS, 3aMEILEHUS,
oOMeHa. YpaBHEHUs peaklnii FOpeHusi, HOHHOTO 00MeHa, OKHCIIEHUS-BOCCTAHOBIICHHUSL.

Pacyer KoMM4YeCTBEHHBIX XapaKTEPUCTUK HCXOIHBIX BEIIECTB U MPOAYKTOB peakiiu. PacyeT KoJTu4ecTBEHHBIX
XapaKTEePUCTUK MPOAYKTa PEaKIIMKU COSAMHEHNUS, €CIIU OJTHO U3 BEIIECTB JaHO B U30BITKE U/UIH COACPIKUT
npumecH. Pacyer MaccoBoit Wil 00bEMHOI 10JIM BBIX0/1a TPOAYKTA PEAKIIMH COSAMHEHUS OT TEOPETUUECKH
BO3MOJKHOTO. Pacuer 00 beMHBIX OTHOIICHHI ra30B. PacueT macchl (00beM, KOJIMYECTBO BEIIECTBA) MTPOIYKTA
peaxiuu, eciiv OJJHO U3 BELIECTB JaHO B BUJIE€ PACTBOpPA C ONpPEesIEHHOM MacCOBOM JA0JI€i pacCTBOPEHHOIO
BEIECTBA.

IIpakTuyeckoe 3ansaTHe Ned YpaBHEHHS OKUCICHUS-BOCCTaHOBICHUA. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEIb. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU B MPUPO/IC, TPOU3BOACTBEHHBIX IIPOIIECCax 1
YKU3HENIEATCIIbHOCTH OpraHu3MOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHIIMAN cpeibl. CocTaBiaeHUE U
YpaBHUBAaHHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIII METOJOM AJIEKTPOHHOTO OanaHca. TunudHbie
HEOpPraHUYECKUEe OKUCIUTEIN U BOCCTAHOBUTEU. DJIEKTPOJIU3 PACTBOPOB U PACIJIABOB COJICH.

OK 01

Tema 2.2.
DNEeKTPOIUTHYECKA
s JUCCOIMALINS U
HOHHBINA 00MEH

OcHoOBHOE cojlep:KaHue

Teopernueckoe o0yuenune

Teopm[ BHCKTpOHI/ITI/I‘{eCKOﬁ JUccolanuu. Peakiuy HOHHOIO oomena. CocTaBlIeHHE peaKuI/nZ HMOHHOTO
oOMeHa IMYTEM COCTAaBJICHUA UX IOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ.
FI/II[pOJ'H/IS cojei. 3HaucHHE rugpoJiisa B OHOJIOTUYECKHX 0OMEHHBIX nmponeccax. HpI/IMCHeHI/Ie TuapoJjin3a B

OK 01
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MIPOMBIIIJIICHHOCTH.

JlabopaTopHble 3aHATHS 2
Jlaboparopuas pabota Nel «Peaknuu ruapoimsay.
HccnemoBanue cpebl pacTBOPOB CoJieH, 00pa30BaHHBIX CHIIBHBIMU ¥ CJIA0OBIMH TIPOTOJUTAMH, M UX PEAKIIHHA C 2
pacTBopamu 1eja04ud U KapooHara HaTpus. CocTaBieHHe peakuuii THIPOIr3a COJIeil.
KoHntpoJubHas
CrpoeHue BeiecTBa U XMMHUYECKHUE PEAKITHH. 2
pabora 1
Paznen 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BelleCTB 20
Tema 3.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudpukanus, | Teopernueckoe oGy4yenue 2 OK 02
HOMCHKJIATYpa U (TIpeqmeT HeopraHudeckoil xumun. BzaumocBs3p Heopranndeckux Beuiects. Kiaccudukanys HeopraHuueckux
CTPOCHHUC BemiecTB. [IpocTeie u cnokHbIe BemecTBa. OCHOBHBIEC KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI, THUIPOKCHIBI,
HEOPraHM4eCKuX  |kucnoTel, coyin). HomeHkIaTypa u Ha3BaHWe HEOPTraHUYECKUX BEIECTB UCXOMAS U3 UX XUMUYECKOU (HOPMYIIbI
BCIICCTB WJIM COCTaBJICHHE XUMHUYECKON GOpMYIbl HCXOS U3 Ha3BaHUS BEIIECTBA [0 MEKIYHAPOIHON MIIH TPUBUAIBHON
HOMEHKIIATYpE. 5
MexmonekysipHbie B3auMoaencTBus. Kpucramioruaparel. ArperaTHble COCTOSIHUS BELIECTBA.
Kpucrannmueckue u amopdHbie BemiecTBa. THUITBI KPUCTAIITHYECKUX PEIIETOK (aTOMHAas1, MOJIEKYIsIpHasi,
WOHHasl, MeTajindeckas ). 3aBUCUMOCTb (PM3UUYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOMN PEIIETKH.
[IpuurHbI MHOrOOOpa3us BEUIECTB.
CoBpeMeHHbIE MPECTABICHUS O CTPOCHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BewecTB. JKukue KpucTalibl.
IIpakTHYecKHne 3aHATHS 2
IIpakTHyeckoe 3aHsitue NeS Pemienuwe 3amad Ha pacdeT MacCOBOW JI0JM (MAacchl) XHMHYECKOTO JJIEMEHTA
(coenuHeHwMs) B MOJIEKYyIie (CMECH).
IIpakTnyeckoe 3aHsTHe Ne6 PemeHue mnpakTUUeCKHX 3aJaHUl MO KiIacCU(PHUKAIMK, HOMEHKJIAType U
XUMHYECKUM (PopMysraM HEOPraHMYECKUX BEIIECTB PA3NUYHBIX KIIACCOB (HA3bpIBaTh M COCTABIATH (POPMYIIBI 5
XMMHUYECKUX BEIIECTB, OMPEACIATh MPUHAUICKHOCTh K KIIACCY).
Hctounuku xumuueckodl wuHpopmanuu (HaydHas U ydeOHO-Hay4yHas IUTEpaTypa, CpeIcTBa MacCOBOH
unpopmanuu, cetb HMHrepHer u apyrue). Ilouck wuHbopManuu M0 Ha3BaHUAM, HACHTU(DUKATOPAM,
CTPYKTYpPHBIM (popMyram.
Tema 3.2. OcHoBHOe coep:xaHue 10 OK 01
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duzuko- Teopernueckoe odyuenue OK 02
XUMHUYECKUE Mertamner. OOmue Gpusnueckiue 1 XUMAYECKHe CBOMCTBAa MeTauioB. CrocoObl MomydeHus. 3Ha4eHUEe METaJIOB
CBOWCTBA U HEMETAUIOB B IMPUPOJNE M JKU3HEACATCIBHOCTH YEJIOBEKA M OpraHu3MoB. Koppo3us MeTayuioB: BHIbI
HEOPraHWYECKUX  (KOPPO3UH, CIIOCOOBI 3aALUTHI METAJIJIOB OT KOPPO3HH.
BCIICCTB Hemeramner. O0mue ¢gu3uveckne U XUMUYECKHE CBOMCTBA HEMETAJIOB. THWNHYHBIC CBOWCTBA MeTauioB 1Y —
YII rpynn. Kiaccugukanus 1 HOMEHKIaTypa COeIMHEHUN HeMeTaul0B. KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B
IIPUPOJIE.
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB (OKCHI0B, THAPOKCHUIOB, KUCIIOT, COJIEH U
Ip.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COEAMHEHUH, BBICIIUX OKCUIOB U
TUAPOKCHUJIOB.
IIpakTHYeckne 3aHATHSA
IIpakTHyeckoe 3anaTHe Ne7 CocraBieHrne ypaBHEHUI XUMHYECKUX PEAKIIUN C Y9aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHMYECKHUX BEIIECTB: OKCHUJIOB METaJUIOB, HEMETA/NIOB U amM(pOTEpPHBIX 3JIEMEHTOB; HEOPraHUYECKHX
KHCJIOT, OCHOBAaHUHM M aM(OTEPHBIX T'HAPOKCUIOB, HEOPraHNYECKUX COJIEH, XapaKTepU3YIOIINX UX CBOMCTBA.
IIpakTuyeckoe 3ansaTueNe8 PelieHne nMpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA U
MOJTy4eHUE HEOPTraHNYECKNUX BEUIECTB.
JlaGopaTopHble 3aHATHSA
JlaGoparopHasi padora Ne2 «CBolCTBa METAJIJIOB U HEMETAJJIOBY.
UccnenoBanue (pu3nYecKuX U XUMUYECKHX CBOWCTB METANIOB M HEMETAJUIOB. PelieHue skcneprMeHTaIbHBIX
3a/1a4 10 CBOMCTBAM XHMMMYECKHMM CBOMCTBAM METAJUIOB M HEMETAUIOB, MO PACHO3HABAHMIO U MOJIYYEHUIO
COEIMHEHUI METAJJIOB U HEMETAJLIOB.
Tema 3.3. OcHOBHOE co/lep:KaHue OK 01
[Ipou3BoaCcTBO Teoperuueckoe oGyduenue OK 02
HCOPraHM4eCKUX  (OOmme MpeACTaBICHUS O MPOMBIIUICHHBIX Ccroco0ax TONy4eHHs XMMHUYECKHUX BeUIeCTB (Ha MpuMepe
BCIICCTB. MMPOM3BOJICTBA aMMHAKA, CEPHON KHCIIOTHI).
3Ha4eHHe U Uepnasg u nBerHas Metaulyprus. IIpakTuyeckoe NPUMEHEHUE DJIEKTPOJIM3a Ui TOJIYYEHHUS IIEJIOYHBIX,
IIPUMCHCHHC B LIEJIOYHO3EMETIBHBIX METAUIOB U AIFOMUHNA. CTEKIIO U CUIIMKATHAsL IPOMBIIIIIEHHOCTb.
ObITY 1 Ha [Ipo6rema 0TX0/10B ¥ TOOOYHBIX TIPOAYKTOB.
HPOM3BONICTBC IMpakTHyeckue 3aHATHS

IIpakTnueckoe 3anaTeNe9 PenieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPTaHUUYECKON XUMHUHU
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B Pa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB (B CTPOUTEILCTBE U AP. OTPACISIX HPOMBIIIIIEHHOCTH),
HOBBIX MCTOYHUKOB 3HEPIrUU (AJIbTEPHATUBHBIE MCTOYHHUKHM SHEPrHMM) B PEIICHUU MPOOJIEM 3KOJIOIMUYECKOMH,
SHEPreTUYECKOMN U MUIEBOU OE30IIaCHOCTH.

KonTpoabHast .
CBolicTBa HEOPraHUYECKUX BELIECTB. 2
paborta 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHUYeCKHUX BelleCTB 28
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudpukanus, | Teopernueckoe oGydyenue 2
CTPOCHHE H [Ipeamer opranndeckod XuMuK. B3anMOCBsI3b HEOPraHNYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKJIaTypa XUMHYECKOE CTPOCHHE KaK MOPSAIOK COSTUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
OpraHM9eCKHUX MOJIOKEHUSI TEOPUH XMMHYECKOTO CTPOEHUsI opraHnueckux coequHennit A.M. bytiepoBa. Yriepoanslii ckener
BCIICCTB OpraHMYecKOM MOJIeKYybl. MOJEKYIsIpHbIE W CTPYKTYpHble (pa3BepHYThI€, COKpAIlleHHbIE) XUMHUYECKHE 9
¢bopmyinbl. 3aBUCHMOCTh CBOWCTB BELIECTB OT XHMHUYECKOTO CTpOEHHs MoJjekya. M3zomepuss u wuzomepsl
(cTpykTypHasi, reoMmeTpudeckas (Luc-Tpanc-uzomepusi). KpaTHoCTb XUMHUYECKON CBS3H.
[Tonsatne o ¢dyaxkuuoHamsHOW rpymme. [lpuHIUOBI  KIaccuPUKaMM — OPraHUYECKHX  COCIUHCHHI.
MexayHapoaHas HOMEHKIIATypa U IPUHIIUIIBI HOMEHKIIATYPbl OpraHUYECKUX COECTMHEHUM.
IIpakTHYecKkne 3aHATHS 2
IpakTuyeckoe 3anaTueNel) HoMmeHkmarypa opraHnuecKnuX COCIMHEHUM OTACIBHBIX KJIacCOB (HACBIIICHHBIC,
HEHACBIIIEHHbIE U apOMATUYECKUE YIIIEBOJOPOIbl, CHHUPTHL, (EHOJBI, albJICTHU]Ibl, KETOHBI, KapOOHOBBHIE
kucnoTel U JAp.) CocraBiieHHE NOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpMyYNn OpraHMYECKUX BEIIECTB 2
OT/ENBHBIX KJIAacCOB, MCHOJb3YySl MX Ha3BaHUSA IO CHUCTEMATHYECKON HOMEHKIaType. Pacdersl mpocTteiiien
(bopMyIbl OPraHUYECcKO MOJIEKYIbI, UCXO/ U3 3JIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoOBHOE cojlep:KaHue 14 OK 01
CaolicTBa Teoperuyeckoe oGydenue 10 OK 02
OpPraHn4cCKux DU3NKO-XUMHYECKHE CBOMCTBA OPraHUYCCKUX COCTUHEHNUN OTACIBbHBIX KIacCOB (0COOCHHOCTH KiacCU(pUKAIIIN
COCIMHCHHUN Y HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psia U o0mas dhopmyna; usomepus; GU3NIECKUE CBONCTBA;
XMUMHYECKHE CBONCTBA; CIIOCOOBI MOTy4eHNUs):
— IIpeleNbHbIE YIIIEBOAOPOAbl. lopeHrne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHUKOB TEIUIA B
MIPOMBIIIITIEHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX YIIIEBOJAOPOJIOB, HAXOXKJICHHUE B MPHUPOJIE U MPUMEHEHUE 2

AJIKaHOB,
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— HeIpe/e/IbHbIC U apPOMATHUYECKHUE YIrIIeBOA0PO bl [lomuMepu3aliust STUICHa Kak OCHOBHOE HAIPaBJICHHE €ro
MCIOJb30BaHusA. ['opeHre aleTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH Ui CBApKH M PE3KU
METaJLIOB;

— KHCJIOPOJICOICPIKAIIUE COSAMHCHHUSI (CITUPTHI U TIPOCTHIE APUPHI, (EHOIBI, aTbJACTHIBI M KETOHBI, KApOOHOBEIE
KHUCJIOTHI U UX MPOU3BOJIHEIE). [IpakTHueckoe npruMeHeHUE STUIICHTIIMKOJIA, TIUIepuHa, ¢peHona. [Ilpumenenue
dbopmManbpaerua, aeTaibaeruaa, YKCYCHON KUCIOTh. MBUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Mororue
CBOICTBA MBIJIA;

— a30TCO/IepXKAIIUE COCTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).

Knaccudukanus u 0coO€HHOCTH OpraHUYecKuX peakiuid. Peaknnonnsie neHTpol. Pagukansl. [lepBoHadansHbie
MOHATHUS O TUIIAX U MEXaHU3MAaX OPraHUYECKUX PEAKIIUH.

HpaKTuquKue 3aHATUSA

IIpakTHyeckoe 3anaTeNel1 Penienue nienoydek npeBpanieHnii Ha TECHETHYECKYIO CBSA3b MEXIY KIIaCCaMHU
OPraHNYECKHUX COECIMHEHHM C COCTABICHUEM Ha3BaHUN OPraHWYECKUX COEIMHEHM 110 TPUBUAIBHOM WU
MEKIyHAPOJHOM CHCTEMaTH4YEeCKOM HOMEHKIIAType. Pelenne pacyeTHbIX 3a/1a4 0 YPaBHEHUSAM PEAKIIUM C
y4aCTHEM OPTaHUYECKUX BEIECTB.

JlaGopaTopHble 3aHATHS

JlaGoparopHas padora Ne 3 «[lonydeHne 3THI€HA U U3YUYEHHUE €rO CBOMCTB.

[Tomyuenue 3TUIeHA U3 3TaHOJIa B 1a00PATOPUN U U3YUEHHE €ro (PU3NUECKUX U XUMUYECKHX CBOMCTB.
CocraBieHue peakiyil mpucoeIuHEHHs U OKUCIICHUS Ha pUMepe 3TuieHa. Pelenne pacueTHbIX 3a1a4 ¢
HCIO0JIb30BAHMEM TJIOTHOCTH T'a30B [0 BOJOPOJY U BO3IYXY.

Tema 4.3.
Opranuueckue
BEILIECTBA B
JKU3HEAEATEILHOCT
H 4eJI0BEKa.
IIpousBoacTBoO 1
MIPUMEHEHUE
OpraHUYEeCKUX
BEIIIECTB B
MPOMBILIJIEHHOCTH

OcHOBHOE co/lep:KaHue

10

Teopernueckoe o0yueHue

buooprannueckue coenunenus. [lpumenenue u Ouosiornyeckas poib yriaeBoaoB. OKUCICHHE YIIeBOJOB —
HCTOYHUK DHEPTHH KUBBIX OpraHu3MoB. OOIacTH MpUMEHEeHUs aMHUHOKHUCIOT. [IpeBpaiienus OenKoB MUIIHA B
opranu3me. bruosnorudeckue ¢pynkuuu 6enkoB. buonornueckue ¢yHkuuu kupoB. Pollb opraHnyeckoil XuMuu
B pPEIICHUH MpoOIIeM MUILIEBON 6€30M1aCHOCTH.

HyknenHoBble KUCIOTHI: cocTaB U cTpoeHue. CtpoeHne HykieoTuaoB. CocraB HykiaenHOBBIX KucioT (JHK,
PHK). Posb HyKJI€MHOBBIX KUCIIOT B )KU3HEAESTEIBHOCTH OPraHU3MOB.

HpOI/ISBO,Z[CTBO OpraHU4YC€CKUX BCHICCTB: MPOU3BOACTBO MCTAHOJIA, nepepaGOTKa HCCI)TI/I. IlonusTuneH kak
prrIHOTOHHa)KHBII\/’I MNPOAYKT XHUMHYCCKOI'0 IIPOU3BOACTBA. HpI/IMeHeHI/Ie 9THJICHA. HpOI/BBO,Z[CTBO n

OK 01
OK 02
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IIPUMEHEHHE KaydyyKa U PE3UHBI.

CuHHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpPOEHUE, CBOCTBA. [IpakTHueckoe UCIOIb30BAHNUE BOJIOKOH.
CuHTeTHYeCKHEe TUICHKU: W30JIAIUS U TIPOBOJIOB, MEMOpaHBI JJIsl ONPECHEHUS BOJbI, 3alIUTHBIC TUICHKU IS
aBTOMOOWJIEH, TUTACTBIPH, XUPYpPTUYECKHE MOBS3KH. HOBBIE TEXHOJOIMM NAIbHEHIIEro COBEPIICHCTBOBAHUS
MIOJIMMEPHBIX MaTEPHUAIIOB.

Ponb oprannueckoil XuMHUY B pellIEHUH MPoOIeM 3HEPreTHYecKoi 6e301MacHOCTH, B Pa3BUTUU MEIULIUHBI,
CO3JaHUU HOBBIX MAaTE€pPHAJIOB, HOBbIX HCTOYHUKOB 3HEPTUH (JIbTEPHATUBHBIE UICTOYHUKHU 3HEPTUH).

IIpakTnueckune 3aHATHS 2
IIpakTnueckoe 3ansTueNe12 PenieHre npakTHKO-OPUEHTUPOBAHHBIX 33JaHUH 110 COCTAaBICHUIO XUMUYECKUX
peaxuui, OTpakarlUX XMMHUYECKYI0 aKTUBHOCTh OPraHNYEeCKUX COEIMHEHUN B pa3IMYHbIX Cpeiax 2
(IpupOIHBIX, OMOJIOTUYECKUX, TEXHOT€HHBIX).
KonTpoabHast .
CrpykTypa 1 CBOMCTBA OPraHUYECKUX BEIIECTB. 2
padora 3
Paspean S. Kunernveckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHUX peaKkui 12
Tema 5.1. OcHOBHOE co/lep:KaHue 4 OK 01
Kunernaeckue Teopernyeckoe odyueHune 2 OK 02
3aKOHOMEPHOCTH | Xymudeckue peaknuu. Kiaccupukanuss XMMHUYECKHX peakinuii: 1o (a3zoBomMy cocTaBy (TOMOTEHHBIC U
NpOTEKaHUsA TeTEPOreHHBIE), IO MCTIOIB30BAHUIO KaTaln3aTopa (KaTaTUTHICCKUE U HEKAaTaTUTHUICCKHUE).
XUMHUYICECKUX CKOpOCTh peaklMy, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PAKTOPOB: MPHUPOABl PEarupyrOIIUX BEIIECTB,
peakuuit KOHIICHTPAIIMM PEarupyrolnux BemecTB, TemmepaTypbl (mpaBuio Bant-I'odda), mmomanu peakunoHHON 2
MMOBEPXHOCTH, HAJIM4MS KaTanu3aropa. Poiap kaTaan3atopoB B IPUPOE U MPOMBILIIEHHOM MPOU3BOJICTBE.
OHeprusi akTUBalMM. AKTUBUPOBaHHbIM KoMIuieke. KaranusaTtopel u karanus. Ponib karann3aTopoB B mpupojae
Y [IPOMBIILIJIEHHOM IPOU3BO/JICTBE.
JlabopaTopHbIe 3aHATHSA 2
JladopaTopHble 3anaTHA Ne 4 lI3yyeHue 3aBUCHUMOCTH CKOPOCTHM XMMHYECKON peakluuu OT KOHLEHTpaluu
pearupyroiux BEIeCTB U TEMIIEPATYPBHI.
JlaGopatopHas paboTa Ha BbIOOD: 9

1. J'Ia6opaTopHa;I pa60Ta «OnpeﬂeJIem/Ie 3aBUCHUMOCTHU CKOPOCTHU pCAKIHUU OT KOHLCHTpAIUU PCATUPYHOUIUX
BellecTB». lccnemoBaHue 3aBUCHMOCTH CKOpPOCTU pCaKIIMU OT KOHHOCHTPALWH. Onpez[eneHHe KOHCTAaHTbI
CKOPOCTH pCaKIUu Fpa(bI/I‘{eCKI/IM METOJA0M.
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2. JlaboparopHas pabdora «OrmpeneneHne 3aBUCUMOCTH CKOPOCTH pPeakIMu OT TemuepaTypsl». MccrnenoBanue
3aBUCUMOCTH CKOPOCTH PEAKLUH OT TEMIEPATYphl. Pacuer sHepruu akTUBaIMu PEAKIUU.

Pemenune mpakTHKO-OpPUEHTUPOBAHHBIX 33/laHUi Ha aHaMU3 (PAaKTOPOB, BIUSIONIMX HA M3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIUU.

Tema 5.2. OcHoBHOE coxepxaHue
Tepmouuamuyeck [ Teopernueckoe o0yuenune OK 01
ne Knaccugukanuss XUMUYECKAX PEaKIHi: M0 TerioBoMY 3PQeKTy (3K30TepMHUYECKHE, SHAOTEPMHUECKHE), IO OK 02
3aKOHOMEPHOCTH  [oOpaTtuMocTH (0OpatumMble U HeoOpaTuMmble). TemnoBble APPEKTh XMMHUECKUX peakuuid. TepMoxumuyeckue
HPOTEKaHUA ypaBHeHUs1. OOpaTUMOCTh peakiuii. XUMHUYECKOE PaBHOBECHE W €r0 CMEIIECHHUE MO JEUCTBUEM PA3THUYHBIX
XMMHYECKUX (bakTOpOB (KOHIICHTpAILMsI PEareHTOB WJIM NPOAYKTOB pEaKIMH, HdaBJICHHE, TeMIlepaTypa) Uisl CO3JaHus
peakuuii. ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XMMUYECKUX MPOLECCOB.
PaBHoBecue [Tonsite 00 sHTanbIMKU M SHTponuu. DHeprus ['md0ca. 3akon ['ecca u cienctBus usz Hero. Ponb cmemenus
XMMHYECKUX paBHOBECHS B TEXHOJIOTMYECKUX IIPOIlECcCaX.
peakimi IMpakTHyecKue 3aHATHS
IIpakTtuyeckoe 3ansitue Nel3 I[lpunmun Jle Illarenve. BnusHue pasnuuHbiXx (GakTOpOB HA H3MEHEHHUE
PaBHOBECHS] XUMUYECKUX PEAKIIMI.
3aKOH JIEWCTBYIOIIMX MAacC M KOHCTaHTa XMMHUYECKOTO paBHOBECHs. PacueTbl paBHOBECHBIX KOHIICHTpalUid
pearupymouux BelecTB U NpoAyKTOB peakiuil. Pacuers! TemnoBoro 3¢ dexra peakiuu.
Peurenne nmpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha npuMeHeHue npuHiuna Jle-llaTenbe nns HaX0XKACHUS
HaMpaBJICHUs CMELICHUS PABHOBECHS XUMHUYECKOW peakluy U aHauu3 (PaKTOpOB, BIMSIONIMX HAa CMEIIECHUE
XUMHUYECKOTI'O PAaBHOBECHS.
JlaGopaTopHble 3aHATHS
JlabopaTopuass pa6ora Ne S5 «/3yyeHue BIMSHHS Pa3TUYHBIX (DAKTOPOB Ha CMEIICHHE XUMUYECKOTO
paBHOBECHS».
UccnepoBanue BAMSHUS M3MEHEHMS] KOHIICHTPALIMU BEILECTB, PEAKLIUU CPEIbl U TEMIIEpaTypbl HA CMELICHUE
XUMHUYECKOTO paBHOBecHsa. CpaBHEHHME MOJYYEHHBIX PE3YNbTATOB C TEOPETHUYECKHM MPOTHO3UPYEMBIMHM Ha
ocHoBe npuHiuna Jle Ilarense.
KontpoabHas .
CKOpOCTb XMMHYECKON PEAKIINA U XUMHUYECKOE PAaBHOBECHE.
pabora 4
Paspeu 6. JucnepcHble cucTEMBbI
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Tema 6.1. OcHoBHOE colep:kaHue OK 01
JlucriepcHbie Teopernueckoe o0yueHue OK 02
CHCTCMBI 1 Hucnepcusie cucreMsl. Komutonaasie cucteMsl. ICTUHHBIE pacTBOPBL. OK 07
(haxTOpEI MX PactBopenne kak (¢u3nko-xumuueckuii mpomecc. PactBoppl. CnocoObl NPUTOTOBIECHUS PACTBOPOB.
YCTOHYMBOCTH PactBopumocTs. MaccoBass 10J11 pacTBOPEHHOro BemlecTBa. lIpenenbHO MONyCTHMBIE KOHUEHTPALMM M X

HCII0JIb30BAHUE B OLIEHKE 3KOJOIMYECKON OE€3011aCHOCTH.

Knaccugukamus nucnepcHbIXx cucteM 1o cocraBy. CTpoeHHe U (aKTOpbl YCTOHYMBOCTH AUCIIEPCHBIX CHCTEM.

Pacnio3HaBaHne HCTUHHBIX PacTBOPOB, KOJUIOWIHBIX PAacTBOPOB M IpyboaucnepcHbIXx cucteM. CrpoeHue

Muneisl. PaccenBanue cBeta Npu IPOXOKJIECHUM CBETOBOTO IIy4Ka 4epe3 ONTHYECKH HEOJHOPOIHYIO Cpeny

(>pdexra Tunnans).

IIpakTnueckune 3aHATHS

IIpakTuyeckoe 3anaTneNel14 Penienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemrenne npakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCIEPCHBIE CHUCTEMBI, HUCIOJIb3yEMbIE B

OBITOBOM ¥ TIPOM3BOJACTBEHHOW JEATEITHHOCTH UEJIOBEKa, C TO3UIUM DKOJOTHYECKON 0e30macHOCTH

MOCJIEICTBUI U IPAMOTHBIX PEIICHUN TPOOIIEM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHoOE coep:KaHue OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS OK 02
CBOIICTB JlaGoparopHasi padora Ne 6 «I[IpurotoBieHrne pacTBOpOBY.
AHACIIEPCHBIX [IpuroroBrneHne pacTBOPOB 3aJaHHOW (MOJIAPHOW) KOHIEHTpauuu (C TPAKTHUKO-OPUEHTHPOBAHHBIMU
CHUCTCM JUIA UX BOIIPOCAMHU ), OTIPEICNICHHUE CPEIbl BOAHBIX PAaCTBOPOB.
MJICHTH(HKALIH JlaGopaTopuas padora Ne 6 «lccinenoBanue qUCIECPCHBIX CUCTEM.

[IpuroroBnieHne U U3y4eHue CBOKMCTB IUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIIEH3UU, 3MYJIbCUH, KOJUIOUTHOTO

pactBopa. CpaBHEHHE CBOWMCTB MUCTUHHBIX U KOJUIOMJIHBIX PACTBOPOB, BBISBIICHHME OCHOBHBIX PA3IUYUM MEXIY

HUMM.
KonTpoabHasi

JlucniepcHble CUCTEMBL.
padora 5
Pazgen 7. KadecTBeHHbIC peakiuu 00HAPYKEHHS HEOPTAHNYECKHX H OPIaHMYECKHUX BeleCTB
Tema 7.1. OcHoBHOE coep:xaHue OK 01
Oo6HapyxeHue IIpakTHYeckne 3aHATHS OK 02
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HEOPraHUYECKUX
KaTUOHOB U

IIpakTnueckoe 3ansaTneNe15 KauecTBeHHbIE XMMUUYECKUE PEAKIIUU, XapaKTEPHbIE 17151 OOHAPYKEHUS
HEOPraHMYECKUX BEIIECTB (KaTUOHOB M aHMOHOB). CoCcTaBlIeHHE ypaBHEHUH peaklinii 0OHapyKEHHsI KAaTHOHOB

AHHOHOB |-VI rpynmn u aHHOHOB, B T.4. B MOJIEKYJISIPHON ¥ HOHHOM (popmax.
Peakinu 0OHApy)EHUST HEOPTAHUICCKUX BEIIECTB B PEATLHBIX 00BEKTaX OKPYKAIOIICH CPEIbI.
JlabopaTopHble 3aHATUSA
JladopaTopHas padora Ne 7 OO0HapyKeHHEe HEOPraHMYECKUX BEIIeCTB (KaTHOHOB |-V rpymnn uin aHHOHOB) €
HCIIOJIb30BAHUEM KaYECTBEHHBIX aHATMTUYCCKUX PEAKIUH.
JlabopaTopHast pabota Ha BEIOOp:
1. JJTaboparopHas paboTa «AHATUTHYECKHE peakuu KaTuoHOB [—VI rpynmy.
[IpoBenenne KaueCTBEHHBIX PEAKIINI, NCTIOIB3YEMBIX JIJIsl 0OHAPYKEeHUsI KaTUOHOB | rpymiibl (Kamusi, HaTpusl,
MarHus, aMMoHus), Il rpynnsl Ha npumepe Gapus, 111 rpynmnel — cBuHua, [V rpynnsl — antoMuHus,
V rpymnmnsl — xenesa (11 u IIT), VI rpynnel — Hukens. Onucanue HabI0gaeMbIX SBJICHUN U COCTaBJICHHE
XUMHUYECKUX PEAKIIUH.
2. JJabopatopnas paboTa « AHAIUTUYECKHE PEAKIIUU AaHUOHOBY.
[IpoBenenne kKaueCTBEHHBIX PEaKIINii, UCIIOIB3YEMBIX JIJIsl 0OHApYKeHHsI aHUOHOB: KapOoHara, ¢ocdara,
cynbdarta, cynbduaa, HUTpaTa, XJaopuaa u ap. Onucanue HaOIIOAAEMbIX SBICHUN U COCTABICHUE XUMUYECKUX
peaKIui.
Tema 7.2. OcHoBHoOE coep:KaHue OK 01
OOGHapyxeHue IMpakTuyeckue 3aHATHS OK 02
OpraHn4cCKux IIpakTnueckoe 3ansaTHeNe16 KauecTBeHHbIE XMUMUYECKUE PEAKIIUU, XapaKTEPHbIE JJIs1 OOHAPYKEHUS
BCIICCTB OT/ICIIbHBIX KJIACCOB OPraHMYECKUX COCAMHEHUN: ()EHOJIOB, aJIbJICTHIOB, KpaxMalla, YKCYCHOM KHCIIOTHI,
OTACIIbHBIX aMHUHOKHUCIIOT U Jp.
KJ1acCcoB C Jlenaryparius GeKOB MPU HArPEBaHUHU, IBETHBIE PEaKIMU OEIKOB.
UCIO0JIb30BAHUEM  (CocTaBlIeHHE KaYeCTBEHHBIX PEaKIMil 0OHApYKEHHUs OPraHUYECKUX COSAMHEHUN OTAEIbHBIX KIIACCOB.
Ka9CCTBCHHBIX JlaGopaTropHble 3aHATHS
peakuuit

JlabopaTopHas pa6ora Ne 8 OGHapyKeHUE OPraHUYECKUX COCIMHEHUIN OTJEIbHBIX KJIACCOB.
JlaGopatopHas paboTa Ha BbIOOD:

1. JTaGopatopHas pabora «KauecTBeHHBIE peaKkIIii Ha OTAEIbHbIC KIACChl OPraHMYECKUX BEIIECTBY.
[IpoBeneHNEe KaueCTBEHHBIX peaKIfii, HCIONIb3YEeMbIX Il 0OHAPYKEHHsI OPraHMYECKHX BEIECTB Pa3INYHbIX
KJ1acCcOB: (DEHOJIOB, allbJAETHJIOB, KpaxMalla, YKCYCHOM KMCIOThI, aMUHOKHCIIOT, OenkoB U Ap. Onucanue
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HaGHIOI[aeMBIX HBJ’ICHI/Iﬁ " COCTABJICHHUC XUMHNYCCKHUX peaKHI/Iﬁ I/I/ HNJIN CXCM.

2. JlabopaTopHas paboTta «KauecTBeHHBIH aHAIN3 OPraHUYECKUX COCTUHEHNUN N0 (DYHKIIMOHATIBHBIM IPYIIIIaM.
HpOBeI[eHI/Ie Ka4uC€CTBCHHBIX peaKL{I/IfI, I/ICHOJIB3yeMLIX JUISA paCHO?;HaBaHI/I}I OpI‘aHI/I'-IGCKI/IX BCIICCTB OTACIIBHBIX
KJIaCCOB II0 q)YHKHI/IOHaJII)HI)IM prrIHaM: Ha HpI/IMepe AMUHOKHUCIIOT U Kap6OHOBBIX KHCJIIOT, CHI/IpTOB nu
(heHOJIOB, aNTbJCTUIOB U KeTOHOB. ONrcaHue HAOIIOIaeMbIX SBJICHUH M COCTABJICHUE XUMHUYECKUX PEAKITUI
H/HIIA CXEM.

IIpodeccuonaibHO-OpHEHTHPOBAHHOE COJeP:KaHUeE (COePKAHUE MPUKIIATHOTO MOAYJisl) / MpaKTHYecKasi MOAr0TOBKA 36
Paznen 9.2. UcciienoBanue 1 XMMHUYECKUIT aHAIN3 00bEKTOB TeXHOC(epbl (/151 YKPYNHEHHOH IPYNIibI CEHAJIBHOCTH
29.00.00)
Tema 9.2.1. OcHoBHOE coep:kaHue 8 OK 01
OcHoBbI JlaGopaTopHble 3anATHS 2 IIK...
nabopaTopHoOi JlabopaTopnas pa6ora Ne 9 «OcHOBBI 1aOOPATOPHON IPAKTUKI.
IIPAKTHKH B JlaGoparopHas nmocyaa u XumMuueckrue peaktusbl. OCHOBHBIE JIabopaTopHble onepanuu. JlabopatopHoe 2
NPOQECCHOHAIBHBI | oGopynoBanye. TeXHNKa Ge30IIaCHOCTH H IPaBUiIa paGoTHI (ITOBEICHHS) B 1a00PATOPHIL
X 1ab0paTopuaX  |[IpakThdeckne 3ansTust Ne 17-19 6

BoinosnHeHue TUMOBBIX pacyeToB MO TEMAaTUKE SKCIepUMEHTa (BBIXOJ MPOIYKTa peaklMH, Macca HaBECKH,

0o0beMm pactBoputens). OOpaboTKa MaHHBIX, aHATW3 M OIEHKAa WX JIOCTOBEPHOCTH (BBIYMCIICHHE CPEIHETrO 6

3HAUEHUS! SKCIEPUMEHTAIBHBIX JaHHBIX, MOrpemHocTH). [Ipeacrapnenue B pa3ianyHON (Qopme pe3yabTaToB

JKCIIepUMEHTa (Tabnwuila, rpaduk, OTYET, TOKIad, TPE3CHTALIHS)
Tema 9.2.2. OcHoBHOE coep:KaHue 6 OK 01
XUMUYECKUH Teopernyeckoe o0yueHune 2 OK 02
aHajns Haznavenune Texunuecko BoJibl. TpeOOBaHMS K TEXHHYECKOM BOJIE MO TPYIIIIaM MOTPEOICHHS. OK 07
TEXHUYECKHUN BOJIBI [KayecTBO TEXHHUYECKOM BOJBI Pa3HBIX BUAOB. XHUMUYECKUN aHAIU3 U HpOI/I3B0,I[CTBeHHBII71 KOHTpPOJb COCTaBa IIK...

TEeXHUYECKOH BOJIbl. CYIIHOCTh METO]a TUTPOBAHUSI. 5

AHanu3 TEXHMYECKON BOABI HAa JKECTKOCTh U JpYyrue IMokaszarenn. KUCIOTHOCTh M IIEIOYHOCTH BOJIBI.

Omnpenenenue o6meit 1 cBOOOTHON MIEIOYHOCTH (KUCIOTHOCTH) METOJIOM TUTpOBaHUs. pH cpelbl 1 MeTOobI ee

onpeneneHus. JKecTkocTb BOJbI U METObI €€ OTIPEACIICHHUS.

IIpakTnueckne 3ansaTusa Ne 20 2

CriocoObl  BhIpaXEHHSI KOHIIEHTPAIlMU PAcCTBOPOB: MAaccoBasi JOJII PACTBOPEHHOTO BEIIECTBA, MOJIApHas W 5

MOJISIJIbHAS KOHICHTPAIHK. TI/ITp pacTBOpa. Perenue MPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTUYCCKUX 3aJlaHUM Ha
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pacuct KOHI.[CHTpaI_[I/Iﬁ 3arpA3HAOINUX BEIICCTB U UX CPABHCHUC C MMPCACIIBHO AJOIMYCTHUMBIMU KOHICHTPAIUAMU

(TIIK).

JlabopaTopHble 3aHATHS

JladopaTopuas pa6ora Ne 10 VccrnenoBanue XuMHYECKOTO COCTaBa MPOO TEXHUYECKON BOJIBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JTabopatopHas padora «OrpenercHne XJIOPHIOB METOJJOM TUTPOBAHUS B TEXHUICCKOU BOJIE.

Omnpenenenre XJIOPHI-HOHOB METOJIOM apreHTOMETPUH ¢ (PUKCHPOBaHMEM KOHIIA TATPOBAHUS 10 MeTory Mopa
(ocamuTenbHOE TUTPOBAHUE).

2. JlaboparopHas pabota «OnpeneneHue )KeCTKOCTH TEXHUIECKOW BOIBI METOJOM TUTPOBAHUSIM.
KomMmmnexkconoMeTpuueckoe ornpeieleHne KeCTKOCTH (CyMMbl HOHOB KaJIbLIMSI M MarHus) B Cpejie aMMOHUNHO-
amMmuadHoro 6ydepuoro pacteopa (pH 9-10) mo o6pazoBanuio ¢ TpusoHoM b ManoaucconmnpoBaHHbBIX
KOMIUTIEKCHBIX COCTUHCHUH.

Tema 9.2.3. OcHOBHOE coep:KaHue OK 01
XuMAIeCKUI Teoperuueckoe ofyuenue OK 02
aHalM3 BO3yXa | XuMmuueckuii cocTaB aTMOc(epHOro BO3IyXa, BO3ayXxa pabodell 30HEL BpejHbIe BEIIECTBA M NPHMECH B OK 07

BO3/IyX€ JKHJIBIX TIOMEIIEHUM, B BO3AyXe padouei 30H61. HopmaTuBHBIE OKyMeHTHI. [lociencTBus BO3IeHCTBH IIK...

BBICOKOW KOHLIEHTPALIMK YIJIEKUCIOTO Ta3a Ha OpPraHu3M ueioBeka. MepomnpHusTHs MO CHU)KEHHIO YPOBHS

3arpsi3HEHHOCTH BO3/yXa UCCIEyeMO KOMHATHI.

IpakTuyeckue 3ansarus Ne 21

l'uruennyeckas oleHKa CTENEHU 3arpsi3HEHUs BO3/1yXa MMOMEIIEHUsI HA OCHOBE CONOCTABIICHHS KOHIIEHTPALUU

JMOKCH/IA YIJIepo/ia ¢ COOTBETCTBYIOIUM I'MTMEHUYECKUM HOPMATHBOM.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacueT KOJIMYECTBa BEIECTBa,

KOHILIEHTpALM{ BpeIHBIX IpUMecel B aTMOC(HEpHOM BO3yXe U BO31yXe OMEIIECHUI.

JlaGopaTopHble 3aHATHS

JlabopaTopnas pa6ora Ne 11 «Omnpenenenue cofepKaHus YTIEKUCIOT0 ra3a B BO3IyXe MOMEIIEHUS dKCIpecc-

Meroaom». MccnenoBanue mpoO Bo3ayxa paboueil 30HBL OrmnpenencHUe COIACPKAHUS YIJIEKHCIOro rasa B

BO3/1yX€ MOMEIIEHHUS SKCIIPECC-METOIOM.
Tema 9.2.4. OcHoBHOE coaepkaHue OK 01
XUMHUYIECKHH Teopernueckoe o0yueHue OK 02
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aHaiu3 mpoo
MaTepHasoB
CTPOUTENBHO-
pecTaBpallOHHOM
JESITEIILHOCTH U
nu3alHa

Knaccudukarus MaTepuaaoB, UCMOJIB3YEMBIX B CTPOUTEIILHO-PECTaBPAIIMOHHON IESITEILHOCTH IO COCTaBY, UX
HAa3HAYCHHE U NPUMEHEHUE. XUMUYECKUI aHAJIU3 MaTEPUaJIOB CTPOUTEIBLHO-PECTABPALMOHHOMN ACATEIbHOCTH U
nu3aiiHa. XUMHYECKUN COCTaB MMUTMEHTOB, KPACUTENCH, BSDKYIIIUX CMecei, 0COOCHHOCTH WX CBOWCTB U
MIPUMEHEHHUsI B PO (HEeCCHOHATBLHOM IeITeIbHOCTH. BerecTBa, ucnolib3yeMble B KAYeCTBE TUTMEHTOB U
CBS3YIOIIMX MaTepuaioB. Mctopuueckas criipaBka. CoBpeMEHHbBIE MaTEPHAIIBI.

[MpakTHuyeckue 3anaTus Ne 22

KauecTBeHHBIN U KOJMYECTBEHHBIN COCTaB IPOO MaTepUaioB CTPOUTEIIbHO-PECTABPALIMOHHON JESTEIbHOCTU U
mu3aiiHa. Kiaccugukanus Kpacok MO YKPBIBUCTOCTH, IPO3PAayHOCTH B 3aBHCHUMOCTH OT HCHOJIBb3YEMbIX
MIUTMEHTOB M CBA3YIOLIUX BemiecTB. OnpeneneHrue coctaBa Kpacok Ha COAEpKaHUEe MUKPO M MaKpO3JIEMEHTOB.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX 33/JaHUN MO XMMHYECKOMY aHalIM3y NMpoO MaTepHalioB CTPOUTEIHHO-
pecTaBpallMOHHON JIEATEIbHOCTH U JU3aiHa.

JlaGopaTopHble 3aHATHSA

JlaGoparopHasi padora Ne 12 lcciaegoBanne maTepuaioB CTPOUTEIBHO-PECTABPAIMOHHON JEATEIBHOCTH U
M3aiHa.

JlabopaTopHast pabota Ha BEIOOD:

1. JTaGoparopras padota «/3roToBiaeHHE Kpacok (MO 00p MUTMEHTOB M CBS3BIBAIOIIUX BEIIECTB)».
HccnenoBanue npupoHbIX MUHEPAJIOB, IOJYYEHHUE MUTMEHTOB TyTEM XUMUYECKUX PEaKIui, ONpeieieHe
CBSA3YIOUIUX MaTepuanoB. CpaBHEHHE YKPHIBUCTOCTH U MPO3PAUYHOCTH MOJYYEHHBIX KPACOK MyTeM HaHECCHUS
WX Ha JIUCT OyMarmy.

2. JJaboparopnas pabota «VccienoBanue cBOWCTB BSKYIINX BEIIECTB HA IPUMEPE TUIICA».

Omnpenenenre CKOPOCTH CXBAThIBAHUSI PUPOJHOTO U CTPOUTEIHHOTO rurca. GakTopbl, yCKOPSIOUINE U
3aMeUISIONINe CXBaTbIBAHUE MTPUPOIHOTO rurica. ['uncosoe Tecro, TeMieparypa ero 3acteiBanus. CpaBHEeHHE
CKOPOCTH CXBaThIBaHHsI MPUPOJHOTO U CTPOUTEIBHOIO THIICA, OTpeieNieHUue (GaKTOPOB, BIUSAIOUIUX HA CKOPOCTh
CXBaThIBAHUS CTPOUTEIILHOTO TUIICA, OMIPEICTICHUE TeMIIEPaTyphl 3aCTHIBAHUS THUIICOBOTO TECTA.

OK 07
IIK...

Tema 9.2.5.
Hccnenosanne
00BEKTOB
TexHoc(hepbl

OcHoOBHOE co/lep:KaHue

10

Teoperuyeckoe o0yueHue

VYuebHo-Hccae10BaTeNbCKH MPOEKT B 00JaCTH HCClieoBaHUS 00beKTOB TexHochepbl. O030p TeM y4deOHO-
HCCIIEIOBATENIbCKUX TPOEKTOB. AJTOPUTM BBINOJIHEHUs MpoekTa. OmnpezeneHue NpoOsieMbl HCCIIEAO0BaHUS.
Mertoap! OUCKa, aHaJIN3a U 00paboTKU MH(OPMAIIMK O MTPOEKTE B Pa3IUYHbIX UCTOUHUKAX.

IIpakTuueckue 3ansTus Ne 23-24

OK 01
OK 02
OK 04
OK 07
IIK...
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ObocHOBaHUE aKTyaJbHOCTH BBHIOpaHHOUM TeMbl. BrlsiBieHHe mpoOiiembl ucciieoBaHusi. Beibop 00beKkTOB U

MeTOJIOB MccienoBanus. [locranoBka meneit u 3amad uccienoBanud. OnpeneneHre MPOAYKTa MCCIIEAOBAHUS. 2
OmnpeneneHue 3TanoB U COCTaBJICHUE IJIaHA UCCIICIOBAHMSL.
3ammra mnpoekra: IlpencraBienune pe3yiabTaTOB BBINOJIHEHUS Y4EOHO-MCCIENIOBATEIBCKUX IPOEKTOB 2
(BBICTYILIEHHUE C NTPE3EHTALUEH).
JlabopaTopHble 3aHATUSA 4
JlabopaTopuasi pa6ora Ne 13-14 lccrnenoBaHue NpPeUIOKEHHOTO OOBEKTa Ha KUCIOTHOCTH, MICIIOYHOCTD,
XMMHMUYECKUH COCTaB (3arpsi3HUTENM, Makpo- U MHUKpodjiaeMeHThl). OOpaboTka pe3yabTaTOB HCCIEI0BaHUS. 4
OreHka KagecTBa UCCIENYEMOTO 00BEKTa HCXO IS U3 Pe3yIbTaTOB XUMHUUECKOTO aHaIH3a
IIpoMe:kyTouHasi aTTecTA M MO0 TUCHUIIUHE (IK3aAMEH) 12
Bcero 144

*(O0pa3oBaTe/ibHAS OPraHU3alMA BbIOMPaeT OAMH MOAYJIb U3 NMPEAJI0KeHHbIX.
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3. YcaoBus peaju3anui NporpaMmmsbl 001eo00pa3oBaTeIbHOM IMCHUILIMHBI

3.1. TpeOoBaHUA K MUHMMAJIBLHOMY MAaTEPHATBHO-TEXHUYECKOMY
o0ecre4eHHI0

s peanuzanuul IporpaMMbl AUCHUIIIMHBI JOJKHBI OBITh MPEIYyCMOTPEHBI
CJIeIyIOIINE CIIeHaIbHbIE MOMEIICHHS: YUeOHbIH KaOMHET XUMUU W/ WK y4eOHOU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue yuyeOHOro kaOuHera (HArJIsIAHbIE MOCOOUA). HAOOPHI
IIAPOCTEP’KHEBBIX MOJIETIEH MOJIEKYJ, MOJENM KPUCTAJUIMUECKUX PEIIeTOK,
KOJUICKIIMM TIPOCTBHIX W CIIOXKHBIX BEIIECTB W/WIU KOJUICKIIMUA TIOJIUMEPOB;
KOJUIEKIIMSI TOPHBIX NOpPOJ W MHUHEpasoB, Tabmuua MennaeneeBa, ydeOHbIe
¢unbMbL, TU(POBBIE 00pa30BATENbHBIE PECYPCHI.

Texnnueckue cpeacTBa o0O0Oy4YeHHsl: KOMIIBIOTEp C  YCTpOWMCTBaMu
BOCIIPOM3BEJCHUSI  3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C DKPAHOM,
MYJbTUMEIUIHHAS TOCKA, yKa3Ka-TPe3eHTEP s TPEe3eHTaIlU.

OobopynoBanme jgadopaTopuu U padbo4ux MecT JJadOPATOPUU: MEH3YPKH,
MUNETKU-KAMENbHULIB, TEPMOMETPBI, MHKPOCKOI, JIyMbl, NPEIMETHbIE WU
MOKPOBHBIE CTEKJIA, TUIAHIIETHI JJIA KamedbHBIX peakiui, (UiIbTpoBaibHAS
Oymara, TpOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (OHAPUKH,
HA0Op pEAaKTHUBOB, CTEKJISHHBIC MMaJIOUYKH, IITATUBBI ISl MPOOHPOK; MEpHBIE
IWIMHJIPBI, BOPOHKH CTEKJIIHHBbIEC, BOPOHKH JENHUTENbHbIe HuIuHApudeckue (50-
100 wur), cTymku ¢ mecTdkoM, (apdopoBbie dYalIKK, HHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OJJIEKTPOIUIMTKH, JTaOOpaTOpHBIE
IITaTUBBI, CHUPTOBBIE TOPENKH, CIUYKH, MPUOOp MJs TOJNyYeHHs Tra3oB (WIH
npoOupKa ¢ Ta300TBOJHON TPYOKOM), AepKaTenu ISl MPOOHUPOK, CKISHKH IS
XpaHEHUsl PEaKTUBOB, pa3laTOYHbIE JOTKU; XuMuueckue crakansl (50, 100 u 200
MJ1); IINATEIN; MUHIETHI; TUTEIbHbIE HIUMIbI; CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mi) u mepabie KonosI (25, 50, 100 u 200 M), BoasiHas GaHs
(W TEpMOCTAT), CTEKJISTHHBIC MAOYKH; KOHMYECKUE KOJIObI 1jisi TuTpoBanus (50
n 100 mn); wHOUKATOpHBIE NOJOCKM Ais omnpenenenus pH u cranmaptHas
WHJMKaTOpHAs 1IKaJla; YHUBEPCAIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (nam
no3aropsl Ha 1, 5 1 10 mi1), OrOpeTKH AJi1 TUTPOBAHUS, MEIULIIUHCKUE IIMPUIILI HA
100-150 mn, maGopaTopHbIE W/WIN aHATUTHYECKHE BEChl, pH-MeTphbl, CyImuIbHBIHI
mkad, u 1p. 1aboparopHoe 000py0BaHUE.

3.2. UndopmanuoHHoe odecrieyeHre peajau3aluu NporpaMmbl

1. Jns peanuzanuu nmporpaMMbl OuOIroTeuHbii (hoH 00pa3oBaTeNbHON
OpraHU3aluy JOJDKEH UMETh MeUaTHbIC U/WIIH 3JIEKTPOHHbIE 00pa30oBaTebHbIC U
MH()OPMALIMOHHBIE PECYPChI, PEKOMEHAOBAHHBIE sl UCIIOJI30BAHUS B
00pa3zoBaTeIbHOM MPOILIECCE, HE CTapIlIe MATH JIET C MOMEHTA U3IaHMUSI.

OcHOBHBIE TEYATHDBIE H3J1aHnusA



1. Audunorenona, M. B. Xumus: y4yeOHUK U NPAKTUKYM ISl CPEIHETO
npodeccuonansHoro oopaszosanus / M. B. Andpunorenona, A. B. baGkos, B. A.
[lonkoB. — 2-e u3A., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. —
291 c.

2. llleromuxuna, H. A. OO6mas xumwus: yueOnuk g1 CIIO / H. A.
[eronmuxwuna, JI. B. MunaeBckas. — Cankr-IlerepOypr: Jlanb, 2021. — 164 c.

3. Hukonbsckmii, A. b. Xumus: y4yeOHUK M MNPAKTUKYM MJis CPEAHETO
npodeccuonanbHoro oopazopanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u31., nepepad. u qon. — Mocksa: U3natensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yuyeOHUK 1Jisg cpenHero mnpodeccruoHanbHoro oodpaszosanus / O.
A. Jle6enes, I'. H. daneeB, A. M. T'ony6es, B. H. Ilamosan; mon oo6mieit
penakmuent . H. ®daneeBa. — 2-e wusn., mepepab. u jgon. — Mocksa:
N3narenscTBo FOpaiit, 2022. — 431 c.

2. PekoMeHTyeMbIe MeUaTHbIC M3aHus 110 peaanu3annun 001meoopa3oBaTeIbHON
JTUCITUTUTHHBI TIPEJICTABIICHBI B METOIMYSCKUX PEKOMEHIAIMAX 110 OPraHU3alun
oOy4eHUs.

OcHOBHBIE MeYaATHbIE n3gaHnusd

5. Aundunorenoa, M. B. Xumusi: y4eOHUK U TPaKTUKYM IJIsi CPEIHErO
npodeccruonaapHoro oopazosanus / . B. Audunorenona, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3n., ucnp. u aomn. — Mocksa: U3narensctBo FOpaiit, 2022, —
291 c.

6. [lerommxuHa, H. A. O6mas xumusa: yuebnuk misi CIIO / H. A.
[Merommxuna, JI. B. MunaeBckas. — Cankr-IlerepOypr: Jlanb, 2021. — 164 c.

1. Hukonbckuii, A. b. Xumwusa: y4eOHMK M TIPAKTUKYM JUISI CPEIHETO
npodeccuonaibHoro oopazoBanus / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢
u31., mepepad. u norn. — Mocksa: M3narenscTBo Opaiit, 2022. — 507 c.

8. XuMmus: y4eOHUK Il cpelHero mnpodeccuonanbHoro obpaszosanus / O.
A. Jle6enes, I'. H. daneeB, A. M. T'omy6e, B. H. IllamoBam; mox ooOmmeit
penakmuern I'. H. danmeeBa. — 2-¢ wusn., mepepab. u jgon. — Mocksa:
MznatenbctBO FOpaiit, 2022. — 431 c.

JlonoiHUTeIbHbIE HCTOYHUKH

1. Xumus. 10 kmacc. YrmyOnéuueiii ypoBeHb : yueOHux/ B.B. Epemun,
H.E. Ky3pmenko, B.W. Tepenun, A.A.[dpo3nos, B.B.Jlyaun; mnom pen.
B.B. Jlyauna. — M.: [Ipocsemenne, 2022. — 446, [2] c.: um.

2. Xumus. 11 kmacc. YrmyOnéuueiii ypoBeHb : yueOnux/ B.B. Epemun,
H.E. Ky3pmenko, A.A. dposnos, B.B. Jlynun; nmox pen. B.B. Jlynuna. — M.:
[Ipoceemenne, 2022. — 478, [2] c.: un.



3. Xumusd. YrayOneHHslii ypoBeHb. 10—11 knaccel: pabodast mporpamMmma K
muanu YMK B.B. Jlynuna: yueOHo-Meromauyeckoe mocooue / B.B. Epemumn,
A.A. Ipo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: Ipoda, 2017. — 324, [1] c.
4. Metonnueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko,
B.1. Tepenuna, A. A. Jlpo3noBa u ap. «Xumud. YriayOneHHbIH ypoBeHb». 10
kinacc / B. B. Epemun, A.A. [po3no, N.B. Epemuna, B. U. MaxonuHa,
O. 1O. Cumonoga, 2.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. : uu.

S. Meronnueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko,
A. A. lpo3noBa u ap. «Xumus. YrayOneHHbId ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. Jlpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10.
Kepumor. — M.: [Ipoda, 2018. — 423 c. : um.

6. I'ycesa, E. B. Xumus nns CIIO: yyebHo-mMetoguueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmuna, /. 1. KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: snekTpoHHbI // JlaHb : 3J€KTPOHHO-
oubnoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nmara
obpamenusi: 14.10.2022). — Pexum qocTyma: ajis aBTOpU3. TOJIb30BaTEIEH.

7. Uepnaukosa, H. FO. Xumust B 70CTYITHOM U3JIOKEHUU: yaeOHOE mmocobue
st cnio / H. ¥O. YepnukoBa. — 2-e u3f., crep. — Caunkr-IlerepOypr: Jlans, 2022.
— 316 c¢. — ISBN 978-5-8114-9500-9. — Texkct: snexkTpoHHbId // JlaHb:
aJIeKTpOoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum goctyria: 1jis aBTOPHU3. MOJIb30BaTENCH.

8. [epaunpina, JI. B. Xumus: yue6Hoe mocodue / JI. B. llleBHuripina, A.
N. AnapnaeB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-
4, — TekcT: anexkTpoHHbIH // JIaHb: 37eKTpOHHO-OMOMHoTeuHast cucrema. — URL:

https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYTIA: JUISl aBTOPHU3. MOJIb30BATEIICH.

9. bmunos, JI. H. Xumusa: yuebnuk mns CIIO / JI. H. bmumnaos, U. JI
[lepdunona, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c¢. — ISBN 978-5-8114-7904-7. — Tekct: snexTpoHHbidt // JlaHs:

aJIEKTpOHHO-OMOmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenus: 14.10.2022). — Pexxum nocTyma: Jj1si aBTOPHU3. MOIB30BATECH.

10. INa6pmensn, O. C., JIpicoBa, I'. I'. Xumus: KHUTA JJIs MPENOIaBaTEeIIs:
yae0.-MeTo1. mocooue. — M. Akagemus, 2012. - 332 c.
11. UepnukoBa H. 0., MemepskoBa E. B. Pemraem 3agaum mo Xumuu

camocTosaTensHO: yuebnoe nocobue / H. 10. Uepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlansp, 2022. — 328 c.
12. PesnukoB B. A. COopHMK ynpakHEHHWH W 3a7a4 IO OPraHWMYECKOU

xuMun: yaeoHoe mocooue / B.A. PesaukoB — Cankr-IletepOypr: Jlans, 2021. —
226 c.


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1

13. Kanyctuna A. A., Xanpuenko W. T'., JIlubano B. B. OOmas u
Heopranuyeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B.
JInbanoB — Cankt-IletepOypr: Jlans, 2020. — 152 c.

14, lNa6puensa O.C. Xumusi: yue6. qis cryi. npod. yued. 3aBeaenuit / O.C.
INa6puensn, U.I'. Octpoymos. — M., 2016.- 256 c.
15. la6puensn O.C. Xumus pana  npodeccuit U CreHHAIBHOCTEH

TeXHUYECKOro Tpoduis: Y4eOHUK ISl CTyd. YUYPEeXICHUM cped. mpod.
obpazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e u3n., crep. — M. :
M3parenbckuii neHTp «Akagemusi», 2017. — 272 c.

HNuTepHer-pecypcebl

1. hvsh.ru — Xypran «Xumust B koe».

2. https://postnauka.ru/themes/chemistry — nexuumum mo XxumMuu Ha caiite
[Tocthayka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monyssipHbI MPOEKT «JIeMEHThl OOoJbIION Hayku» ((pHu3uka, XUMU,
MaTeMaTHhKa, aCTPOHOMHUS, HayKH O >KM3HH, Hayku o 3emie). HoBoctu Haykw,
KHUTH, HAyYHO-TTOMYJISIPHBIC CTAThH, JICKIIMH, SHI[UKIIONCIHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-TIonyJIsipHOTrO *KypHana «llorenuman». XKXypnan uznaérca ¢ 2005 r.,
¢ 2011 r. — paznen «Xumus».

4.  http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT Hay4HO-TIOMYJISIPHOTO >KypHalla «Xumus W ku3Hb». JXypHan wuznaércs
c 1965r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbiTast 2JIeKTpOHHass OuOnworeka xumudeckoro mopraia «Chemnety,
CONIEPKUT yueOHble W HH(POPMALMOHHBIE MaTepHalbl [JIsl I[IKOJbHUKOB H
yauTelie. B Hell MOXXKHO HalTH y4eOHMKH 10 OOIeH M HEOPraHWMYEeCKOW XMMUH,
OpraHUYECKOM XUMUHU, MYJIbTUMEANaMaTepuasbl, a TAKXKE 3alaud XUMHUYECKUX
OJIMMITHA]] C PEIICHUSMH, 33/1a41 BCTYUTEIbHBIX 9K3aMEHOB JJIs1 aOUTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarmonaple MaTepuaibl 00 onuMmuanax: MOCKOBCKOM TOpPOJICKOH,
Bceepoccuiickorr, MenaeneeBckoii, MexaynapogHou. IlpuBenensl 3anaum
TEOPETUUYECKUX M SKCHEPUMEHTAJIbHBIX TYPOB, MOAPOOHBIEC PEIICHUS, CIIHUCKUA U
doTorpadum modeauTENICH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cuctema JUCTAaHUMOHHOTO OOY4YEHMs, HAIpaBJ€HHAs B NEPBYIO OdYepeab Ha
MOATOTOBKY K OJIMMITMA/IAM BCEX YPOBHEW — OT IIKOJBHBIX A0 MexayHapoaHOM.
CalT colepKUT OTPOMHOE KOJIMYECTBO 3aJad, CrPYNIUPOBAHHBIX KAK MO TEMaM,
TaKk W 1o onuMnuagaMm. [lo BceM OCHOBHBIM paszfenaM XHMHUU TPUBEIEH
TEOPETUYECKUIM MaTepHra U pa3oOpaHbl pEUICHUS TUIIOBBIX 33/1au.



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran no HaHoTexHonorusM. OCHOBHasi UENb — pa3BUTUE OOpa3oBaHUs B
O6JIEICTI/I HAHOTEXHOJIOTUU nu IIOAIr0OTOBKA K I/IHTepHeT-OHI/IMHI/IaI[G 10
HAHOTCXHOJIOTUSM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHast uHpopmaius 0 XUMUUECKUX SJIEMEHTaX U UX CBOMCTBAX
(Ha aHTJIMICKOM SI3BIKE).

Q. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3p1uHBIN CAaUT O CBOMCTBAX XUMHYECKUX DJIEMEHTOB.

10. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexkommepueckuii callT oOHJaWH-00pa3oBaHMs, COAECPKUT MHOTO HMHTEPECHBIX
oOpa3oBaTelbHBIX KYPCOB M BHUJCOJIEKIUN IS UIKOJIBHUKOB, CTYJIEHTOB H
yuutenen. EcTb HECKOIBKO KypCOB 110 XUMUMU.

11. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — camblii aBTOPUTETHBI B MHUpPE XUMHH
MH(GOPMAIIMOHHBIN UHTEPHET-pecypc (CallT MIaTHBIN).

12. http://www.organic-chemistry.org/
HOpTaJI 10 OpFaHquCKOﬁ XUMHUHU Ha aHPHHﬁCKOM SI3BIKC.

13. http://www.xumuk.ru
CaiiT 0 XUMUU: KJIacCHUYECKUE Y4eOHUKH, CIPABOYHUKH, DHIIMKIONEIUU, MOUCK
OPraHUYECKUX U HEOPTAaHUYECKUX PEAKIINI, COCTABICHUE YPABHEHUMN PEAKIIUH.

14. http://orgchemlab.com/
Caiit, moCBAIEHHBIN MPAaKTUYECKON paboTe B 1abopaTopuu
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http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
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http://www.xumuk.ru/
http://orgchemlab.com/

4. KoHTPOJIb M OLIeHKA pe3yJ1bTAaTOB 0CBOeHHS 0011e00pa30BaTe/bHOM
AUCHUTTHHBI

KoHntpone ©  oumeHka  pe3yiapbTaTOB  OOY4YEHHS  OCYLIECTBISETCS
IpENOAABaTENEM B  INPOLECCE MPOBEACHUS  MNPAKTUYECKUX  3aHATUH U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIIOJHEHUS OO0YYalOIUMUCS
WHIUBUAYAIbHBIX 3aJlaHUi, MPOEKTOB, HccieqoBaHUil. Pe3ynbratel 00yueHus
ONPEJENSIOT, YTO O0y4aromuecs TOJKHbI 3HATh, TOHUMATh U JAEMOHCTPUPOBATH
0 3aBEPIICHUH U3yUYEHUS TUCUUTIINHBI.

Jnst hbopMupoBaHUsl, KOHTPOJIA M OLIEHKU PEe3yJIbTaTOB OCBOCHHUS y4eOHOM
JUCLUIUIMHBI UCTIOJB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUI, PEACTABIIAIONIAS
co00Ol KOMIUIEKC Y4E€OHBIX MEpPOINPHUATUN, COTJACOBAaHHBIX C PE3YJbTaTaMH
oOydyenus wu cdopmynupoBanHbix ¢ yderoMm @OI'OC COO (nmpenmeTHbIC
pesynbratsl o pqucuurinie) u GI'OC CIIO.

Ne Monyas, / Paznex Pe3yabTaT 00yuenus OueHOYHbIE MEPOTIPUSITHS OK
/ Tema
| |OcHoBHOIT MOTYIb
1 [(Paznen 1. D®opMyJaMpoBaTh 0a30BbIE
OcHoBBI NOHATHSA U 3AKOHbI XMMHH
CTPOCHUA
BellecTBa

1.1 |Ctpoenue atoMoB |COCTaBIATH XUMHUECKHE 1. Tect «CTpoeHue aToOMOB OK 01
XUMHUYECKUX (hopMyIbl COeTMHEHMI B XUMUYECKUX DIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUU CO CTEIEHBIO |IPUPOJA XUMUUECKOU CBS3N».
npupoja OKHCIIEHUS XUMUYECKUX 2. 3agauM Ha COCTaBJICHUE
XUMUYECKON 3JIEMEHTOB, UCXOS U3 XUMHUYECKUX POpMYIT
CBS3U BAJICHTHOCTHU U JIBYXaTOMHBIX CO€IMHEHHUI

ANEKTPOOTPHUIIATENLHOCTH  |(OKCHUIOB, CYIb(hUIOB,
THUIAPUJIOB U T.I1.).

1.2 |Ilepuomnueckuii | XapakTepu3oBaTh [Ipaktuko-opuentupoBannsie (OK 01
3aKOH U TaONMUIAa |XMMHYECKHE DJIEMEHTHI B |T€OpEeTUUYECKUE 3aJaHHsl Ha OK 02
JI.1. MenpeneeBa |[COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMHYECKUX

MOJIOKEHUEM B 3JIeMEHTOB: «MeTammudyeckue /
NEePUOJIUYECKON CUCTEME  |HEMETaNIMYeCKHe CBOMCTBA,
XUMUYECKUX DJIEMEHTOB ANEKTPOOTPULIATENBHOCTD U
JA.1. Menpeneesa CPOJICTBO K DJIEKTPOHY
XUMUYECKUX HJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOIUYECKON
CHUCTEME XUMUYECKUX
anemenToB .. MenaeneeBa.




Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OueHo4yHbIC MepPONIPUSTHS

OK

Pasznen 2.
XuMu4yeckKkue
peakuuun

CocTaBasiTh ypaBHEeHUS H
cXeMbl XUMHYECKHX
peakuuii

KonTposbHnas padora
«CTpoeHue BelecTsa u
XHMHYeCKHe peaknun

2.1

Tumsl
XUMHAYECKHUX
peakuui

CocraBiiTh peakuuu
COCIIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMeICHUS,
OKHCITUTEIHHO-
BOCCTaHOBHTEIbHBIC
peaKIuu 1 peaKiuu
KOMILJIEKco0Opa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJIEKCOB
QIIOMHUHUS U IMHKA) C
y4acTHEeM HEOPraHUYeCKUX
BEIIECTB

1. 3amaun Ha cocTaBiieHUE
YPaBHEHUH PEaKLUN:

— COCMHEHUS, 3aMEIICHUS,
paznokeHus, oOMeHa U peaxkiuil
C y4acTHEM KOMIUIEKCHBIX
coelMHeHuH (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB
ATIOMUHMUS ¥ IIMHKA);

— OKUCTTUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
WCITOJIh30BaHUEM METOa
AJIEKTPOHHOTO OajnaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB ITUHKA U
AITIOMUHHUS).

2. 3ajauu Ha pacyet
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOIYKTa
peaKIuy COeTMHEHHSI; MacCOBOM
WM 00bEMHOM JT0JIM BbIXO/1a
MPOJYKTA PEaKIMi COCTUHEHUS
OT TEOPETUUYECKH BO3MOKHOTIO;
00BEMHBIX OTHOILIEHUH ra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJIYKTOB PEaKIUU;
Macchl (00beM, KOJTMYECTBO
BEIIECTBA) MIPOYKTa PEAKIUH,
€CJIM OJIHO M3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPEICTICHHON
MAacCOBOU J0JIeil paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2

DNEKTPOIUTHYUECK
asi TUCCOLIMAIUI U
HOHHBII 00MeH

CocTaBisTh ypaBHEHUS
XUMHYECKUX PeaKIIuu
MOHHOTO 0OMeHa ¢
y4aCTHEM HEOPTaHUYECKUX
BEIIIECTB

1. 3ajanus Ha cocTaBlIeHUE
MOJIEKYJISIPHBIX U MOHHBIX
peakumii C yauacTHEM OKCHJIOB,
KHUCJIOT, OCHOBaHUM U COJIEH,
MOHHBIX peakUuid TUAPOIN3a
COJIEH, YCTAHOBJIEHUE
M3MEHEHUS KUCIIOTHOCTH CPEJIbL.
2. JIabopatopHas paboTa
«Peakuuu rugponauzay.

OK 01




Monyas / Pasnen

Ne  Tema Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHS OK
3 |Pa3gen 3. HccnenoBats ctpoenne 1 |Konrpoabnasi pabora
Crpoenne u CBOliCTBA «CBOHCTBa HEOPrAaHMYECKHUX
cBOlicTBa HEOPraHUYeCcKHUX BelleCTB |BelleCTB)»
HEOPraHU4eCcKHX
BellleCTB

3.1 |Knaccudukanus, |Knaccuduumposars 1. Tect «Homenkiatypa u OK 01
HOMEHKJIaTypa U |HEOPraHWYECKUE BEIIECTBA |Ha3BaHUE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBUHU C UX BEIIIECTB UCXOJI U3 UX
HEOPraHUYECKHX |CTPOCHHEM XUMUYECKON (HOPMYITBI UITH
BEIIIECTB COCTaBJIEHUE XUMHYECKOM

(bopMyITBI UCXOSI U3 Ha3BaAHUS
BEIIECTBA M0 MEXIYHAPOHOU
WU TPUBHUAIBHOU
HOMEHKJIaType».

2. 3aja4u Ha pacyeT MacCOBOM
7o) (MacChl) XHMHUYECKOTO
3JIeMeHTa (COeTUHEHHUS]) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3aganus Mo
KJIacCU(pHUKAIUU, HOMEHKJIAType
U XUMUYeCKUM (GopMyaam
HEOPraHNYECKUX BELIECTB
Pa3INYHBIX KIJIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNEe XUMUYECKOU
AKTHUBHOCTH BELIECTB B
3aBUCUMOCTH BHJIa XUMUYECKOMN
CBSI3U U TUIIA KPUCTAJUINYECKOU
PELIETKU.

3.2 |Dusuko- YcraHnaBiuBaTh 1. Tect «OcobennocTn OK 01
XUMUYECKUE 3aBUCHUMOCTh (PU3UKO- XUMHUYECKHUX CBOMCTB OKCHUIIOB, [OQK (2
CBOMCTBA XUMHUYECKHUX CBOWCTB KHUCIIOT, OCHOBAHUH,

HEOPraHMYECKUX |HEOPraHHMYECKUX BEIIECTB |aM(OTEPHBIX THAPOKCUIOB U
BEILIECTB OT CTPOEHUSI aTOMOB U coJIei».

MOJICKYJI, 4 TaK¥KC THUIIA
KpHCTaHHquCKOﬁ PCUICTKU

2. 3ajgaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMHUYECKUX
PEaKIMiA C y9aCTHEM IPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHIX
BEIIIECTB: OKCUJIOB METAILIIOB,
HEMETAIJIOB U aM(OTEPHBIX
AIIEMEHTOB; HEOPTaHUYECKUX
KHUCJIOT, OCHOBAaHUH U
aM(pOTEPHBIX THIPOKCHJIOB,
HEOPraHUYECKUX COJICH,
XapaKTepPU3YIOIINX UX CBOUCTBA
U CIIOCOOBI MOTyUEHHS.

3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOpeTUYeCKHe 3aJaHUs Ha




Monyas / Pasnen

Ne  Tema Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHS OK
CBOMCTBA U IIOJIYy4CHUE
HEOPraHMYECKUX BEILECTB.
4. JTaboparopnas pabota
«CBolicTBa METAJJIOB U
HEMETAJIJIOBY.

3.3 |IIpousBoxacTBO Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannsie  |[OK 01
HEOPraHUYECKUX |IIPUMEHEHUE 3a/1aHus IO COCTABIICHUIO OK 02
BEIIECTB. HEOPraHMYECKHX BEIIECTB B | XUMUYECKUX PEAKIUHN C
3HaueHue u OBITOBOM U Y4aCTHEM HEOPraHUYECKUX
MIPUMEHEHHE B MIPOU3BOJICTBEHHOMN BEIIIECTB, UCTIOIB3YEMBIX I UX
OBITY U Ha NESITeTLHOCTH YeTIOBEKa UX |MIACHTU(DUKAIIUN U
MIPOU3BO/ICTBE (HDMBUKO-XUMUYECKUMHU IPOMBIIIJIEHHBIX CIIOCOOOB

CBOWCTBAMM MIOJIyYEHHUS.

4 |Pazgen 4. HccnenoBats crpoenne u |Konrpoabhasi pabora
Crpoenne u cBoiicTBa oprannyeckux |«CTpoeHue u cBoicTBa
cBOlicTBa BellecTB OPraHU4YecKHUX BellecTB
OpPraHu4ecKux
BellecTB

4.1 |Knaccuduxanus, |KnaccuduumuponaTth 1. 3agaHus Ha cocTaBleHUE OK 01
CTpOEHUE U OpraHMYecKre BEeUIeCTBa B |HAa3BaHUI OpPraHU4YEeCKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH M0 TPUBUATIHLHOU
OpraHUYECKUX CTpOEHUEM WM MEXIYHApOIHOM
BEILIECTB CHUCTEMAaTUYECKOU

HOMEHKJIaType.

2. 3aga"usa Ha COCTaBJICHUE
MOJIHBIX U COKPAIICHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEILECTB
OT/IEJbHBIX KJIACCOB.

3. 3aauun Ha omnpeeaeHue
npocTeumen GopmMyIibl
OpraHUYeCKON MOJIEKYJIbI,
UCXOJsI U3 DJIEMEHTHOTO COCTaBa
(B %).

4.2 |[CsoiicTBa YcTaHnaBiauBaTh 1. 3agaHus Ha cCOCTaBJIECHUE OK 01
OpPraHUYECKUX 3aBUCHUMOCTh (PU3UKO- YpaBHEHUN XUMHUYECKUX OK 02
COeIMHEHU N XMUMHYECKUX CBOICTB peaxiuii ¢ yuactueM

OpraHU4YC€CKUX BCUIECTB OT
CTPOCHHA MOJICKYIJI

OpraHUYeCKHUX BEIECTB HA
OCHOBaHHMH UX COCTaBa U
CTPOCHHSL.

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakunii, WITIOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX peakuuil u
TeHETHYECKOH CBSA3H




Monyas / Pasnen

Ne  Tema PesynbTaT 00yuenuns OueHovHbIe MePONIPUATHS OK
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyerHsble 3a1auu 10
YPaBHEHUSIM PEAKLMM C
y4acTUEM OpPraHUYECKUX
BELIECTB.
4. JTabopatopnas pabota
«lomyueHne sTuneHa u
WU3Y4YEHHUE €r0 CBOKCTBY.

4.3 |Opranudeckue O6ocHoBbIBaTh 3HaueHue u |IIpaktuko-opuentupoBannsie  |OK 01
BEI[ECTBA B MIPUMEHEHHE OPTraHNYECKUX |3aaHus [0 COCTaBJICHUIO OK 02
KU3HEJESTENILHOC |BELIECTB B OBITOBOM U XUMHUYECKUX PEAKIUH ¢
TH YEJIOBEKa. MIPOU3BO/ICTBEHHON y4acTUEM OpraHUYECKUX
[Ipou3BOCTBO M |IEATENBHOCTH YEJIOBEKA UX |BEIIECTB, HCIOJIB3YEMbIX JUISl UX
IIPUMEHEHHE (U3UKO-XMMUYECKUMHU uAeHTU(GUKAIMK B OBITY U
OpraHUYECKUX CBOMCTBaMH MPOMBIIIJIEHHOCTH.

BEIECTB B
MPOMBIIIIICHHOCTH

5 [Pa3nmen S. HccaenoBars paBHoBecue |KonrposbHas padora
Kunernueckue u (M CKOpPOCTh XUMHYeCKUX |«CKOpOCTH XUMHUYECKO
TepMOAMHAMM Y EC | peaKIui peaKknuu U XuMH4ecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XMMHYECKHX
peakuuii

5.1 [Kunernueckue HccnenoBaTh BiusiHUE 1. JlabopaTopHas paboTta Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALUU BBIOOD: OK 02
MPOTEKAHUS pearupymomux BemectB 1 [— «OnpeeneHue 3aBUCUMOCTH
XUMHYECKUX TEMIIEPATypbl HA CKOPOCTh |CKOPOCTU PEAKIUU OT
peakuuit XUMHUYECKUX peaKlui KOHIIEHTPALIUU Pearupyromunx

BEIIECTBY;

— «OrmpeneneHre 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT
TEMIIEPATYPhI».

2. [IpakTuK0-OpUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3a1aHus Ha
aHanu3 (aKTOPOB, BIUSIONIUX
Ha U3MEHEHHUE CKOPOCTH
XUMHUYECKON PEaKLUH.

5.2 |Tepmonunamuyec |MccnemoBars BIUSHUE 1. 3agaun Ha pacuers! TermnoBsix |OK 01
KHE U3MEHEHUs KOHIEHTpauh |3((HEeKTOB XUMUYECKHUX peakiuii |OK (2
3aKOHOMEPHOCTH |BEILLECTB, PEAKLIUU CPEJIbl U |M ONIPEJIEIICHNE TUIlA pEAKLIUU
MPOTEKAHUS TeMIIepaTypsl Ha cMeleHue | (1o TermoBoMy 3 dekTy: sK30-
XUMUYECKUX XMMHMUYECKOTO PaBHOBECHUS | DHIOTEPMHUUYECKHUE).
peakiuuii. 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
PaBHOBecue 3a/1aHMs HA TPUMEHEHUE

10




Monyas / Pasnen

Ne  Tema PesynbTaT 00yuenuns OueHo4yHbIC MepPONIPUSTHS OK
XUMUYECKUX npunuuna Jle larense mist
peakuuit HAXO0/ICHUs HaIlpaBJICHUS
CMEIIIEHHs paBHOBECHS
XUMHUYECKON PEaKLUH U aHAJIN3
(GakTOpOB, BIMSIOMINX HA
CMEIIEHUE XUMHUYECKOTO
paBHOBECHS.
3. JJabopaTtopHas pabota
«M3yueHne BIUSIHUS pa3IMUYHbIX
($akTOpOB Ha CMEIllEHUE
XMUMHUYECKOTO PaBHOBECHSD.
6 |Pa3gex 6. HccnenoBats nucnepcubie | KonTpoabHas padora mo teme
JucnepcHbie CHCTEMBI «/lucnepcHbie cucTeMbD)
CUCTEMBI
6.1 |JIucniepcHbie Paznuuarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBIICHHE OK 01
CUCTEMBI U PacTBOPBI, KOJUIOUIHbIE pacTBOpPOB. OK 02
(hakTophI X pacTBOPHI U 2. IIpakTUKO-OPUEHTUPOBAHHBIE
YCTOWYMBOCTH rpy0ouCIIEpCHBIE CUCTEMBI |pacUeTHBIE 3aaHUs Ha
Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEpUMEHTA UCIOJIb3yeMble B OBITOBOM U
MPOU3BOJACTBEHHOMN
JIEATEIbHOCTHU YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBats puszmko- JlaGopartopnas pabora (Ha OK 01
CBOWCTB XUMHUYECKHE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3INYHBIX BUJIOB — IIpuroroBneHue pacTBOpoOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HMccnenoBanue AuCHepCHbIX
CUCTEM.
7 |Pa3mea 7. HcciaenoBaTh cBOMCTBA
KauecTBeHHBIC |OpPraHMYecKUX U
peakuuu HEOPraHu4eCcKMX BellecTB
00Hapy:KeHus € HCIO0JIb30BAHNEM
OPraHMYeCKUX U |Ka4eCTBEHHbIX peaKuui
HEOPraHu4eCcKHX
BeIIeCTB
7.1 |OOHnapyxenue HccnenoBath 1. JlaboparopHuas pabora (Ha OK 01
HEOPraHUYECKUX |KaYyeCTBEHHBIC PEaKIUU BBIOOD):
KaTHOHOB U HEOPraHWYECKHUX BEUIECTB |— AHAIIUTUYECKHUE PEAKIINHU
AHHOHOB kaTuoHoB [-VI rpymm;

— AHaIMTHYECKHE peakuun
AQHUOHOB.

2. IIpakTuyeckue 3a1aHus Ha
COCTAaBJIEHUE YPAaBHEHUU
peakuuii OOHapyXEHHS
kaTuoHOB [-VI rpynmn u
AQHUOHOB, B T.Y. B MOJIEKYJISIPHOM
U MOHHOH (opmax.

11




Monyas / Pasnen

Ne  Tema Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHS OK
7.2 |ObHapyxeHme HccnenoBath 1. JlaboparopHast pabora (Ha OK 01
OPraHu4YeCKUX KAUYE€CTBECHHbBIEC PEAKIIUH BBIOOD):
BEILIECTB OpraHUYeCKUX coeuHeHnil |— KayecTBeHHbIE peakiuu Ha
OT/AEIBbHBIX OT/ICJIbHBIX KJIaCCOB OT/ICJIbHBIE KIIACCHI
KJIACCOB C OpraHUYeCKUX BEIIECTB;
HCTIOJIb30BAHUEM — KauecTBeHHbI aHanus3
KaueCTBEHHBIX OPraHUYeCKUX COCTUHEHHM 110
peakiuit (G YHKIIMOHATIBLHBIM TPYIIIIaMm.
2. IlpakTyeckue 3alaHus Ha
COCTaBJICHNE KaYECTBEHHBIX
peakuuii oOHapyKEeHUS
OPraHNYECKUX COCTMHEHU M.
Il |IIpuxnaanoii Moay.ab
8 |Pa3men 8. OuenuBath nocJjaeacTeus |3ammra Keiica (¢ yuerom
Xumusi B ObITY U [OBITOBOI U Oynyuieil npogeccuoHaIbHON
NMPOU3BOACTBEHH |IIPOU3BOACTBEHHOM JAesiTeJIbHOCTH)
0ii 1eAAITeJIbHOCTH |J1eSITeJIbHOCTH YeJIOBeKa
yeJji0BeKa ¢ MO3u UM
IKO0JIOTMYEeCKOM
0e30macHOCTH
Xumus B ObiTy 1 |OnienuBath nocneactBus  |Keiic (¢ yuerom Oymymeit OK 01
MMPOU3BOJICTBEHHO |OBITOBOM 1 npoeCcCUOHATBHOU OK 02
U IeATeIbHOCTH  |MPOU3BOJICTBEHHOMN JIESTETLHOCTH) OK 04
YyeloBeKa NesITeNIbHOCTH yesioBeka ¢ |Bo3mMoxHbIe TeMbl KeHCOB: OK 07
no3unuii Skogoruueckod | 1. Iloremnenue kiuMmara u
0€30MacHOCTH BBICBOOOKIEHUE Ta30BBIX
TUAPATOB CO JHA OKEaHa.
2. byayiue matepuansl Jist
aBua-, MalllMHO- U
pruOOPOCTPOCHHUSL.
3. HoBble Matepuaiisl 1ist
COJIHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pacTUTENbHBIX MPENapaToB.
9.1 (Pa3men 9.1. HNuTepnperupoBath 3amura yyeOHo-
HccnenoBanue 1 |XuMuyecKHe NpolUecchl M |HCCIEI0BATEIHCKOI0 MPOEKTA
XUMHUYeCKH I siBJIeHHs1 B Onocgepe (c yueTrom Oyaymieit
aHaJIHu3 00bEKTOB npogeccuoHaTbHOU
onocdepnbl JAeSITeIbHOCTH)
9.1.1|OcHoBbI Boimonsare nonssiii nuka |1. JlaboparopHas padota OK 01
nabopaTtopHOit SKCIIEPUMEHTAILHOTO «OCHOBBI J1abOpaToOpHOI
MIPAKTUKHU B UCCIIEJIOBAHHUS C MPAKTHKN.
npodeccuoHallbH |COOMIOICHHEM TPABUIT 2. TunoBble pacueTsl MO

BIX JJAOOPATOPUSX

6e301acHoOro oopaleHus ¢
BEILIECTBAMU U
1a00paTOPHBIM
000pyIOBaHUEM

TEMATHUKE IKCIIEPUMEHTA.
3. 3aayn Ha BLIYMCIICHHUE
CPEIHEro 3HaYEHUs
HKCIIEPUMEHTAIIbHBIX TAHHBIX,

12




Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OueHo4yHbIC MepPONIPUSTHS

OK

HOTPEIIHOCTH.
4. IlpencraBiieHue pe3ylibTaToOB
OKCIIEPUMEHTA B Pa3JINYHOMN
dopme (Tabnuia, rpaduk, OTUYET,
JIOKJIaJl, IPe3eHTaLus).

9.12

XUMHUYEeCKHI
aHaJ3 MpoO BOJIBI

Hccnenosars xuMudeckut
COCTaB MPOO BOJIBI

1. Tect «CBoOiicTBa U COCTaB
BOJBI.

2. 3aganne « XMMHUYECKHUI COCTaB
BOJIBI, TUIT BOJBI U CITOCOOBI €€
IpPUMEHEHUSD (C
UCII0JIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpPHEHTHPOBAHHBIC
TEOPETHUYECKHUE 3a/IaHUS Ha
COCTaB BOJbI U CIIOCOOBI
BBIPKEHUS KOHIICHTPAIMHA 1
nepecyeT KOHIEHTpaIuii (¢
WCII0JIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JTabopatopHas paboTa Ha
BBIOOD:

— O4uncTKa BOJBI OT 3arpsi3HEHHUI;
— Onpenenenne pH BoabI 1 ee
KHCJIOTHOCTH;

— OnpezienieHne )KeCTKOCTH BOIBI
U CIOCOOBI €€ YCTPAHCHHS.

OK 01
OK 02
OK 07

9.1.3

XUMHUYECKUH
KOHTPOJIb
KayecTBa
MIPOJYKTOB
MMUTAHHUSA

Hccnenosats XuMHUUECKUN
COCTaB IIPOYKTOB
[MUTAHUS

1. Tect «Oprannyeckue u
HEOpraHUYeCcKue BElIecTBa,
BXO/JISIIIME B COCTaB MPOJAYKTOB
MUTAHUS.

2. IIpakTUKO-OpPUEHTUPOBAHHBIC
3aJjaHus TI0 KyJIMHAPHOM
TEeMaTHKe.

3. JJaboparopHas pabora (Ha
BBIOOD):

— OOHapyxeHue HUTPATOB B
MPOJYKTAX MUTAHUS;

— HccnenoBanue NpolyKToOB
MUTaHUS HAa HaJM4KE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJIM4YHMe YraeBoA0B (Kpaxmall,
TJIH0K03a, caxaposa).

OK 01
OK 02
OK 07

914

XUMHUYECKUN
aHanu3 mpoo
MOUYBEI

HccnenoBaTh XUMHUECKHI
cocTaB Mpo0 MOYBHI

1. Tect mo TeMe « XUMHUYECKUH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YIOOPECHUI».

2. 3aganne «B3anMocBs3b
COCTaBa MOYBLI, THUII IIOYBEI U €€
Ha3HAYECHUS.

OK 01
OK 02
OK 07

13




Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OueHo4yHbIC MepPONIPUSTHS

OK

3. JlaboparopHas pabora (Ha
BBIOOD):

— OGHapyxeHue
HEOPraHWYECKHUX IIPUMECEN B
po0ax MOYBHI;

— Onpenenenve pH BogHOM
BBITSDKKU TIOYBHI, €€
KHCJIIOTHOCTH Y MIEJIOYHOCTH.

9.15

Uccnenosanne
00BEKTOB
ouochepsl

HccnegoBaTh XUMHUUECKHUM
cocTtaB 00BEKTOB
6uoceps! Ha mpuMepe
HpOILYKTOB IIUTaHUsA, BOJbI
1 I1IOYBbI

Y4ueOHO-1CClIe[0BATENLCKUM
MIPOEKT B 00JIACTH UCCIICIOBAHUS
00BEKTOB OHOC(EPHI.
Bo3MoxHBIE TEMBI TPOEKTOB:

1. MccrenoBanne cocTaBa
MHHEPaIbHOMN BOJBI U
PEKOMEHIAIIUH TI0 €€
HCIIOJL30BAHUIO.

2. UccnenoBanue
pa3pylIaroIIero 1eUCTBUSA
IIPUPOHOM BOJBI HA
CTPOUTEIbHBIC MATEPHAIIBI.

3. CocTaBiieHHE TPOCKTA
IIBETHHKA/0TOpO/1a/cazia B
3aBHCHMOCTH OT COCTaBa
MPOAHAJIU3UPOBAHHBIX MTOYB.

4. CocTaBiecHHUE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJICII0) B 3aBUCUMOCTH OT
CoJepKaHUsI XUMUYECKHX MAKPO
1 MUKPORJIEMEHTOB B IIPOJIYKTAX
MMUTaHUS.

5. UccrnenoBanue KauecTna
ATHEBOM BOEIL.

6. UccnenoBanue mpoO
BOJIONIPOBOHOM BOJIbI HA
MpPEAMET YCTPAaHEHUS XKECTKOCTH.
7. YcTpaHeHHe KEeCTKOCTH BO/IbI
B CEJIbCKOXO3SIMCTBEHHOM
JIeSITEIILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pazngen 9.2.
HUccaenoBanue u
XUMHUYECKHI
aHAJIN3 00HLEKTOB
TexHoc(pepsbl

HNuTepnpernpoBarb
XHMHYecKHe Mpouecchl u
siIBJICHUSI B TexHOC(pepe

Y4eOHo-uccae10BATE/ILCKUH
NPOEKT (¢ yueTroM Oynymieit
npogeccnoHaNbHOI
JAesITeIbHOCTH)

14




Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OueHo4yHbIC MepPONIPUSTHS

OK

9.21

OcHoBbI
n1abopaTopHOit
NPaKTHKH B
npodeccuoHaIbH
BIX JJAOOPATOPUSIX

BBINONHATE MOTHBIN TUKIT
HKCIIEPUMEHTATBHOTO
UCCIICIOBAHMSI C
coOII0ICHUEM TTpaBUII
6e301acHOT0 00paIIeHus C
BEIIECTBAMH U
1a00pPaTOPHBIM
000py1I0BaHHEM

1. JTabopaTtopHas pabora
«OCHOBBI J1aOOpaTOPHOU
MIPAKTHKN.

2. TunoBble pacyeTsl IO
TEMaTUKE YKCIICPUMECHTA.

3. 3agauu Ha BHIYUCIICHUE
CpeIHEro 3HAYCHUs
OKCIIEPUMEHTATBHBIX JTAHHBIX,
MOTPETITHOCTH.

4. IlpencraBieHue pe3yibTaToB
DKCIIEPUMEHTA B Pa3INYHOMN
dbopwme (Tabnuia, rpaduk, OTYET,
TOKJIa, TIPEe3CHTAIHS).

OK 01

9.2.2

XUMHUYIEeCKUI
aHaju3 mpoo
TEXHUYIECKOH
BOJIBI

HccnenoBars XuMU4ecKu
COCTaB P00 TEXHUYECKOU
BOJIbI

1. 3amauun Ha onpeneneHue
METaJIOB, HEOPTAHUYECKHIX
AHWOHOB M OPraHUYECKUX
BEIMIECTB B TEXHUYECKOM BOJIE
Pa3HOTO Ha3HAYCHHS.

2. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYecKHe 3aJaHus Ha
COCTaB BOJBI U CIIOCOOBI
BBIPAYKEHUS! KOHIICHTpAIUi 1
nepecyeT KOHIIEHTpaIuii (¢
HCII0JIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3amanue «XUMHUYECKUH COCTaB
TEXHUYECKOI BOJIbI, TUII BOJIBI U
CrocoObI ee MpUMEHEHH (C
UCII0JIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Omnpenenenue XJI0pUI0B
METOJIOM TUTPOBAHUS B
TEXHUYECKOU BOJIE;

— Onpenenenue KeCcTKOCTH
TEXHUYECKOH BOJIBI METO/I0M
TUTPOBAHUSL.

OK 01
OK 02
OK 07

9.2.3

XUMHUYECKUN
KOHTPOJIb
Ka4yecTBa BO3yXa

HccnegoBath COACPIKAHUC
YIJICKUCIIOTrO ra3a B
BO3yX€

1. Tect o Teme «XUMHYECKUI
cOCTaB aTMOC(EpHOTO BO3AyXa U
BO3/lyXa paboueil 30HbI».

2. IIpakTHKO-OpUEHTUPOBAHHbBIE
3a/1aHMs] HA XUMUYECKUHN aHaIn3
COCTaBa BO3/lyXa.

3. JJaboparopHas pabota
«Omnpenenenue coaepx aHus
YTJIEKHUCIIOTO Ta3a B BO3AYyXeE
MOMENIEHUS FKCIIPECC METOA0M.

OK 01
OK 02
OK 07
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Monyas / Pasnen

Ne  Tema Pe3yabTar 00yueHus OueHOYHBIE MEPOTIPUSIITHS OK
9.2.4 | Xumuaeckuii UccnenoBath poObI 1. Ilpaktuko-opuentupoanusie |OK 01
aHaJm3 mpoo MaTepHaJIOB CTPOUTEIIBHO- |3aaHHsI IO XUMUYECKOMY OK 02
MaTepuaioB pecTaBpalioOHHOM aHaJIn3y Npo0 MaTepHalioB OK 07
CTPOUTEIBHO- JESTEILHOCTH M IU3aiiHa  |CTPOUTEIBHO-PECTAaBPAIIMOHHOM
pecTaBpalliOHHOM JIESITeILHOCTH U IU3aiiHa.
JESTETLHOCTH U 2. JIaboparopnas padoTta (Ha
nu3aiHa BBIOOD):
— UsroroBnenue kpacok (moadoop
MTUTMEHTOB M CBSI3BIBAIOIIIHX
BEIIECTB);
— UccnenoBanue CBOUCTB
BSDKYIITUX BEIIECTB Ha TIPUMEPE
THUIICA.
9.2.5|Uccnenosanne Hccnenosare xuMudeckuii | Y4ueOHO-UCCIEN0BATEIbCKUAMN OK 01
00BEKTOB COCTaB 0OBEKTOB MIPOEKT B 00J1aCTH UcCCenoBaHus |QK (02
TexHOChepbl TexHOC(ephbl Ha pUMeEpe  |0OBEKTOB TEXHOC]EPHI. OK 04
TEXHUYECKOU BOJIbI 1 Bo3MoxHbBIE TEMBI TPOEKTOB: OK 07

MaTepuagoB CTPOUTEITHHO-
pecTaBpaliOHHOM
NEeITEIbHOCTH U JU3aiiHa

1. Kontpons kauecTBa
TEXHUYECKOH BOJBI Pa3HbIX
BHJIOB B COOTBETCTBUH C
metoqukamu 1o I'OCT.

2. Co3nanue NeKOpaTUBHOM
MITYKaTypKH.

3. IIurMeHTEI B U3EIUAX U3
CTEKJIA.

4. UccaenoBanue
pa3pyIIaIIero ACHCTBUS BOIbI
Ha CTPOUTEIILHBIE MaTEPHAIIBI.
5. OnueHka coCTOSIHUS BO3/lyXa
paboueii 30HbI CIIEIUATICTA
(TexHosora, CTpOUTENS | T.II., C
y4eToM 00sacTu
poheCCUOHATBHOU
JIESATETLHOCTH) B COOTBETCTBHH C
HOPMAaTUBHBIMH JJOKYMEHTaMH.
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