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1 MACIIOPT PABOYEM IMPOI'PAMMBI YYEBHOM JTUCHUIIJIUHBI «XUMUS»
1.1 Obnacmep npumenenus npozpammol

Pabouas mporpamma mucturmuabl I11.01 Xumus paspaborana Ha ocHoBe Ilpumepnoi
porpaMMbl  00IIIE00Pa30BATENFHON y4eOHOW AMCHUILIMHBL «XUMHUs» ISl MPOo(heccHOHATbHBIX
o0pa3oBaTeNbHbIX  OpraHu3alui, pexkomMeHaoBaHHOW  DenepanbHBIM  TOCYJAPCTBEHHBIM
ABTOHOMHBIM yupexaeHueM «PenepanbHblii HHCTUTYT pa3BuTus o0pasoBanus» (PI'AY «DUPO»)
B KayecTBE MPUMEPHOM MpOrpaMMbl Ui peaid3allud OCHOBHOM  mpodeccHoHanbHON
obpazoBarensHoil mporpammbl CIIO Ha 6aze ocHOBHOro o0IIero oOpa3oBaHUs C MONyYCHHUEM
cpennero obmiero oopasoBanus (mpotokoa Ne3 ot 21 wumrons 2015 r.). Perucrparmonasiii HoMep
peuensun 385 ot 23 utonst 2015 r. DI'AY «OUPO».

1.2 Mecmo oucuyunaunvt ¢ cmpykmype IHHTICC3:

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHsD»  sBIsSETCS  00sA3aTENbHOM  YacThIO
o011eo0pa3oBaTeIbHOTO ITUKJIa 00pa3oBaTeNbHONW mporpamMmbl B cooTBeTcTBUH ¢ PI'OC mo
HarpasjeHuto moArotoBku 35.02.12 CamoBo-napkoBoe u JaHI AP THOE CTPOUTEIHCTBO.

1.3 lenu u 3a0auu yueoHoll OuCyUnIUHbL — MPEdOBAHUA K PE3YTbMAMAM 0CE0EHUS
OUCUUNTIUHDL:

Heau AUCHNIIMHBI:
— dbopMUpOBaHHE CHCTEMBl XUMHUYECKMX 3HAaHUN KaKk BaKHEWIIEH coCTaBIsrOLICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOM JIeKAaT KIIOYEBBIE TMOHSTHS,
(dbyHIaMeHTaIbHBIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U MOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH MX
pa3BUTHUS U CTAHOBJICHHUS,
— (dbopMUpOBaHHE W DPAa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKHX peakiuil, HeOOXOAMMBIX [JIsi MPUOOpETEeHUs yMEHUN OPHUEHTUPOBATHCA B MHpE
BEIIIECTB u XUMHUYECKHUX SIBJICHHH, MMEIOIIHNX MECTO
B [IPUPO/IE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;
— pa3BUTHE YMEHUH M  CHOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C  HaOIIOJeHHEM
U OOBSICHEHHEM XHMHUUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM IMPaBHJI OE30MaCHOTO OOpalleHHs C
BEILIECTBAMH.

3agauM QM CHUILIAHBI:
1) chopMHUpOBaTh TOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHWS XUMHUYECKHX TIPOIECCOB U
SBJICHUM B OKPY’KAIOIIEH Cpejie, a TAKKE UX CBSA3b C LIEJIOCTHOM HAYYHOUM KapTUHOW MUpPa U IPYTUMHU
€CTECTBEHHBIMU HAayKaMH;
2) pa3BUTh YMEHHSI COCTaBISATH (POPMYIbI HEOPTaHMYECKUX W OPraHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEAKIUN, OOBACHATH HMX CMBICI, HWHTEPIPETHPOBATH PE3YJIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,
3) chopMHUpPOBATh HABBIKM TMPOBEACHUS TMPOCTEHIITUX XUMUYECKUX HDKCIEPUMEHTATBHBIX
WCCIICTIOBAHHM C COOIIO/IEHUEM MPaBUII OE30MacHOTO OOpalleHHsl ¢ BEIIeCTBAaMU U TaO0PaTOPHBIM
000pyI0BaHUEM;
4) pa3BUTh YMEHUS HAaXOAWTh, aHATM3UPOBATH U UCIOIB30BaTh MH(MOPMAIIUIO XUMHUYECKOTO
XapakTepa u3 pa3IuIHbIX HH)OPMAITMOHHBIX HCTOYHUKOB, BKJTIOUast YUEOHYIO TUTEPATYPy, HAyUYHbIE
myOJIMKAIUU ¥ UHTEPHET-PECYPCHI;
5) chopMHUpPOBATh YMEHHUS MTPOTHO3UPOBATH TTOCIECTBUSI CBOCH JEATEILHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U MPOW3BOACTBEHHBIX MPOIECCOB, YUUTHIBAs BO3MOKHBIE SKOJIOTHUYECKHE U
COlLMaJIbHBIE BO3ACHCTBUSI;
6) chopMupoBaTh MOHUMAaHUe 3HQUUMOCTH  JOCTHXKEHUU XUMHUYECKON HayKH
W TEXHOJIOTHH JJIS Pa3BUTHSA COLMUAIBLHON W TMPOM3BOJCTBEHHON cdep ¢ yMEHHEM NPUBOIUTH
MPUMEPHI UX MPUMEHEHHSI B PA3TUYHBIX c(hepax KU3HU.



Pe3yJ’ILTaTBI O0CBOCHMUA yqeﬁnoifl AUCHUIIINHBI
OcBoenne COACPIKAHU A yqe6H0171 JUCHUITIIMHBI «XI/IMI/IH», oOecreynuBaeT JOCTHIXCHHEC 06yLIaIOH_II/IMI/ICSI CJICAYIOIINX PE3YIJILTATOB!:

Koa n
HAUMEHOBaHMHeE
(opmupyembIx
KOMIIeTeHI Ui

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo0mue

JAucunnimHapHbie

OK 01. Beibupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JESATeTbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JInyHOCTHBIE Pe3yJIbTaThl A0JKHBI OTPAKATH B YACTH:

TPYAOBOI0 BOCIIMTAHUSA:

— TOTOBHOCTh K TPYyJy, OCO3HAHUE I[EHHOCTU MAaCTepCTBa,
TPYIOJI00HE;

— TOTOBHOCTH K aKTHBHOH JESTEILHOCTH TEXHOJIOTHUECKON
U COLUMaJbHOM  HANpaBJICHHOCTH,  CIIOCOOHOCTH
WHUIUUPOBATh, IUIAHUPOBATb M CAMOCTOSITENBHO
BBITTOJTHATH TaKyIO I€ATEILHOCTB;

— MHTEepeC K pa3au4HbIM cdepaM npodeccHoHaIbHON
NeSITeTbHOCTH, YMEHUE COBEpIIAaTh OCO3HAHHBIM BHIOOP
Oynymieil mpodeccun U pean30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHBI;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHHIO U
€caM000pa30BaHUIO HA IPOTSKEHUH BCEU HKU3HU.

MeTanpeaMeTHbIe Pe3yJabTaThl J0JAKHbI 0TPAXKATH:

Ogi1ajeHne YHMBEPCAJIbHBIMH YU4eOHbIMH

NMO03HABATEJbLHBIMH AefiCTBUSIMH:

a) 0a3oBble JOTHYeCKHE JelCTBUSI:

— CaMOCTOATENIbHO (OPMYJIHPOBATh U AaKTYaJU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBAThH CYILECTBEHHBIM MPU3HAK UM OCHOBAHUS
JUTSL CpaBHEHUS, KilacCu(UKAIU U 0000IICHMS;

JucuuninHapHbie pe3yJbTaThl H J0JKHBI OTPAKATH:
IIP6 01. chopMUpPOBAaHHOCTH IIPEICTABIICHUIA: O
XUMHUYECKON COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KAPTHUHBI
MUDA, POJIM XMMUH B [I03HAHUU SIBJICHUI IPUPOBI, B
(hOopMHUPOBAHNUY MBIIIICHHUS U KYJIbTYPBI IMYHOCTH, €€
(YHKIIMOHATILHOM IPAMOTHOCTH, HEOOXOJUMOM JUIs
pelIeHNs IPaKTUYECKUX 33]1a4 U IKOJIOTMUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U
MPUPOIHOM CpEJE;

IIP0 02. BageHne CUCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIOJIArarolue MOHATUs (XUMUYECKUI
9JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIA,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHD
OKHCJIEHUS, XUMHUYECKas CBSA3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBINA 00BEM, YITIEPOAHBIN CKeleT, PyHKIMOHAIbHAs
rpynna, pajaukai, H30Mepus, H30Mepbl, TOMOJIOTHYECKUN
P, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOA- U
a30TcoJieprKalllie COeTUHEHUs, ONOJIOTUYECKU aKTUBHBIE
BelecTBa (YTIeBOIbI, JKUPBI, OSIIKN), MOHOMED, TTOIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COETMHEHNUS,
KpUCTAJJINYECKasl peIIeTKa, TUIIbl XUMHUYECKUX PEaKIINM
(OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE, IK30-1
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—  ONPENEeNATh MENIN JACSITSIBHOCTH, 3a7aBaTh MapaMeTphl U
KPUTEpHUU UX JOCTHKECHUS,

— BBIABJIIATH 3aKOHOMCPHOCTHU u
paccMaTpUBAEMBIX SIBICHUSX;

— BHOCHUTb KOPPEKTHUBBI B JI€ATEIBLHOCTh, OIICHUBATH
COOTBCTCTBUC PEC3YyJIbTATOB LECJIAM, OLCHHUBATL PHUCKU
MOCJIC/ICTBHI JIEATEIILHOCTH;

— pa3BHBaTh KpPEAaTUBHOE MHBIIIJICHUE
YKU3HEHHBIX TTPOOIIEM.

0) 0a30BbIE HCCIeN0BaTEIbCKUE TeHCTBUA:

— BIAJCTh HaBBIKAMU  Y4Y€OHO-HCCIEIOBATEIbCKON U
MPOCKTHOM  JIEATEILHOCTH, HaBBIKAMHU pa3pelICHUS
npo0Jem;

— BBIABJIATH IMPUIUHHO-CJICACTBCHHBIC CBsA3U nu
aKTyaJIM3upOBaTh 3a/Jady, BBIIBUTATh THUIOTE3Yy €€
pPeIICHMA, HAXOAWUTb AaprymMCHTBI JId JO0Ka3aTCJIbCTBaA
CBOMX YTBEp)KIIEHUH, 33a/1aBaTh MapaMeTpbl U KPUTECPHUH
peIICHHUS;

— AHaJIM3upoOBaTh IMOJYYCHHBIC B XOA€ PCHICHUA 3aJadun
pe3yNbTaThl, KPUTUYECKU OLIEHUBATh UX IOCTOBEPHOCTH,
MMPOrHO3NpPOBATH UBMCHCHHUEC B HOBBIX YCIIOBHAX,

— YMCTb NCPECHOCHUTHL 3HAHUA B IIO3HABATCIBHYIO H
MPAKTHYECKYIO0 00JIaCTH KUZHEEATEIbHOCTH;

— YMeThb WMHTErPUPOBATH 3HAHUSA U3 PA3HBIX MPEAMETHBIX
o0OJacTen;

— BBIIBUT'aTb HOBBIC HJACH, IMpPEAjIaratb OPUTHHAJIBHBIC
MOJIXO/IBI U PEIICHUS;

— CTaBUTh  TpOOJEeMBI U
aNbTepHATHUBHBIC PEIICHUSI.

IMPOTHUBOPCUMA B

OpU  pelIeHUuu

3aayu,  JIONYCKaroIlHe

9HIOTEPMHUECKHE, PEaKIIMi HOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHIL, JIEKTPOIUTHIECKAS
JCCOLMAIMs, OKMCIUTEINb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHYECKON peaklui, XUMUYECKOE PaBHOBECHE), TEOPHH U
3aKOHBI (TEOPHs] XUMUUECKOTO CTPOCHUSI OPTaHUYECKUX
BeiiecTB A.M. byTiiepoBa, Teopust 3JIEKTPOJIUTHIECKON
aucconyanuu, nepuoaudeckuid 3akod .M. Menneneesa,
3aKOH COXPaHEHHsI MaCcChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3bIK XUMUH, (PaKTOJIOTUYECKUE CBEICHUS O
CBOICTBAxX, COCTaBe, MOTYYECHUH U 0€30MaCHOM
WCIIOJIb30BAHUU BOKHEUIIINX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
JIESITEIbHOCTH YEJIOBEKA;

I1P6 03. cpopMupoOBaHHOCTH YMEHUI BBISBISATH
XapaKTepHbIC MPU3HAKU U B3aUMOCBSI3b U3YUECHHBIX
MOHSITUNA, TIPUMEHATH COOTBETCTBYIOIINE MOHITHS MTPU
OTIMCAaHUU CTPOEHHUS U CBOMCTB HEOPTAaHUUECKHUX U
OpPraHWYECKUX BEUIECTB U UX MPEBPALLECHU; BBIABISTh
B3aUMOCBS3b XUMUYECKUX 3HAHUN C TIOHSATUSIMH U
MPEICTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

I1P6 04. cpopMupoBaHHOCTH YMEHHI UCIIOJIB30BATh
HaUMEHOBAHUS XUMHUYECKUX COCTMHEHUN MEXKyHAPOIHOTO
COH03a TEOPETUYECKON U NPUKIIAJHON XUMHUU U
TPUBUAJILHBIC HA3BAHUS BAXKHEHIIINX BEIIECTB (ITUJICH,
alleTHIIeH, TIUIEepuH, PeHot, GopManbIaeru, YKCycHas
KHUCJIOTA, TIUIIMH, yTapHBIA ra3, YIIIEKUCIIBINA Ta3, aMMHUaK,
raiieHasi U3BeCTb, HeranleHasi U3BECTh, MUThEBAs CO/AA U
JPYTHX), COCTABIATH (POPMYJIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BELIECTB, YPABHEHUSI XUMUYECKUX PEaKIUH,
OOBSCHSTH UX CMBICIT; TIOJITBEPKAATh XapaKTePHbIE
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU




HKCHEPUMEHTAMU H 3aIUCSIMH YPAaBHEHHI XUMUYECKUX
pEeaKnii;

I1P6 05. chopMUpOBaHHOCTH YMEHHI YCTaHABIINBATh
MPUHAJJICKHOCTh U3YUYCHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB K OIPEICICHHBIM KJ1accaM U
rpymnmnam CoeIMHEHUN, XapaKTepU30BaTh X COCTaB U
Ba)XKHEHIIME CBOMCTBA; ONPEIEIATh BUIBI XUMUYECKUX
CBs3ei (KOBaJCHTHAs, MOHHAs, METAJUTMYECKas,
BOJIOPOJHAs ), TUIIBI KPUCTAJUIMUECKUX PELIETOK BELIECTB;
KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU;

I1P6 07. chopMUpPOBaHHOCTH YMEHUH ITPOBOINUTH PACUETHI
0 XUMUYECKUM (POpMyJIaM U ypaBHEHUSAM XMMHYECKHUX
PEaKImii ¢ UCIIOJIb30BaHUEM (PU3NIECKUX BEIHUHNH,
XapaKTEepU3YIOUINX BEUIeCTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaibHbIE YCIOBHS) Fa30B, KOJUYECTBA
BEIIIECTBA; UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHUE 3HAHUS
JUTSL IPUHSTHS PEIICHUI B KOHKPETHBIX KHU3HEHHBIX
CUTYallMsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaIu3a u
WHTEPIpETAINN
uHpoOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a9
npodeccnoHaNbHOM
JeSTEeITbHOCTH

JINYHOCTHBIE pe3yjbTaThbl JOJKHBI OTPAYKATD B YaCTH:
HEHHOCTH HAYYHOI'0 MMO3HAHUS:

c(OpMHPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
HayKM M OOILIECTBEHHOW MpPaKTHKH, OCHOBAHHOIO Ha
JMAJIore KyJbTyp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MecTa B MOJUKYJIBTYPHOM MHUDE;
COBEPILIEHCTBOBAHUE  S3BIKOBOW U
KyJbTYphl Kak CpeAcTBa
JFOIBMU M TTIO3HAHUS MUPA;
OCO3HaHME  IEHHOCTM  HAy4YyHOH  JEATEeNbHOCTH,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO "
UCCIIEIOBATEIbCKYIO JIeATEIbHOCTh MHAWBUIYAIbHO U B
rpyTmre.

YUTATEIbCKOU
B3aUMOJICUCTBUSL  MEXKIY

JAucuuniimHapHbie (IpeAMeTHbIe) pe3y/IbTaThl U
HOJI’KHBI OTPAKATH:

IIP06 06. BiageHHEe OCHOBHBIMU METOJAAMU HAyUYHOTO
MIO3HAHUS BEILECTB U XUMUYECKUX ABJICHUN (HaONIt0IeHHE,
H3MEpEeHue, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

I1P6 07. chopMHpPOBAHHOCTH YMEHUH TPOBOIUTH PaCUEThI
10 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM XUMHYECKHUX
peaKIuii ¢ UCIIOJIb30BaHUEM (PU3NUECKUX BEJTHUHUH,
XapaKTepU3yIOUINX BEUIeCTBa C KOJIMYECTBEHHOW CTOPOHBDI:
Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) Ta30B, KOJTUYECTBA
BEIIECTBA; HCIOIb30BaTh CUCTEMHBIE XUMHUECKHUE 3HAHUS
JUISL IPUHATHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHEM;




MeTanpeameTHble pe3yabTaThl J0JKHbI OTPAXKATh:
OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMU JIeHCTBUSIMH

B) pabora ¢ ungopmanmeii:

— BJIaJA€Thb HaBbIKaMH  IIOJYYCHHIA I/IH(bopMaI_[I/II/I nu3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBIIIT IIOUCK, aHaJIn3, CHCTCMATU3allul0 U

MHTEPIpPETAN0 HHPOPMAIIUH PA3IMIHBIX BHIOB U (hOpM
IIPEJICTaBIICHHUS];

— CO03/7aBaTh TEKCThl B pa3IMYHBIX (QopMarax ¢ ydyeToM
Ha3HayeHus: UHQPOpMalMu U LEJIEBOM  ayJIuTOpHH,
BbIOMpas ONTUMANbHYIO (OpPMY HpPEICTAaBICHUS U
BU3YyaJIN3aL1H;

—  OIICHMBATh JIOCTOBEPHOCTH, JETUTUMHOCTH HH(OpMAIIHH,
€€ COOTBETCTBUE IIPABOBBIM U MOPAIBHO-ITUYECKUM

HOpMaM;

— BIQJETh HAaBBIKAMH  pPACIO3HABAHUS W 3AIIUTHI
uHpopManuy, UH(POPMAITMOHHON 6e30macHOCTH
JMYHOCTH.

I1P6 08. chopMuUpOBaHHOCTH YMEHHH IIJIAHUPOBATH H
BBITMOJIHATH XUMUYECKHI SKCIIEPUMEHT (IIpEeBpaLICHUS
OpPTaHUYECKUX BEIECTB P HATPEBAHUU, TIOJTYUCHHE
STHJICHA U U3yUYEHHUE er0 CBOMCTB, KAUECTBEHHbIE pEaKLuu
Ha aJIbJIETH]IbI, KpaxMall, YKCYCHYIO KUCIIOTY; IeHATYPALIHS
OeNKOB MPU HAarPEBAHUU, IIBETHBIC PEAKIIMK OEJIKOB;
MIPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHa, OTIPENeNATh CPEay
BOJIHBIX PacTBOPOB, KAUECTBEHHBIC PEAKIIMH HA Cylb(dat-,
KapOOHAT- U XJIOPU-AHHOHBI, HA KATHOH aMMOHHS;, PEIIaTh
SKCHEPUMEHTAIIbHBIE 33/1a4M 110 TeMaM "Metamibl" u
"HemeTtaiibl") B COOTBETCTBUH C MPAaBUIIAMHU TEXHUKU
0€30MMacHOCTH NP OOpAIICHUH C BEIIECTBAMU U
1ab0paTOpHBIM 000PYI0BAHUEM; IPEJCTABIISATH PE3YJIbTATHI
XMMHYECKOT0 IKCIIEpUMEHTa B hopMe 3allucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUN U (OPMYIUPOBATH BBIBOJIBI HA
OCHOBE 3THUX PE3YJIbTaTOB;

IIP6 09. chopMUpOBaHHOCTH YMEHHS aHAITM3UPOBATH
XUMHYECKYI0 HH(OPMAILINIO, TTOTy4aeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MacCOBOM MH(OpMaILIUU, CETh
WnTepHet u apyrue).

OK 04. DdpdexTuBHO
B3aUMO/JICHICTBOBATh U
pabortathb B
KOJIJIEKTUBE U
KOMaH/1e

JIMYHOCTHBIE Pe3yJIbTATHI J0JKHBI OTPAKATH B YACTH:

rPAXkAAHCKOI0 BOCIIMTAHUS:

— TOTOBHOCTb BECTH COBMECTHYI JE€ATEIbHOCTh B
WHTEpecax rpakJIaHCKOro OOIIECTBA;

— yM€EHHE B3aUMOJICHCTBOBATE c COLIMAJIbHBIMU
WHCTUTYTAMHU B COOTBETCTBUU C HUX (YHKIHSIMH U
Ha3HAYCHHUEM.

MeTtanpeameTHblie pe3yabTAaThl J0JKHbI OTPAXKATh:

OBJIaIleHl/le YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMUA

NedCTBUAMU:

0) coBMecTHasl 1eATeJIbHOCTD:

JAucuuniimHapHbie (IpeAMeTHbIe) pe3y/IbTaThl U
HOJI’KHBI OTPAKATH:

I1P6 08. copMupoBaHHOCTH YMEHHH TUIAHUPOBATH U
BBITOJIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEBpaLLCHUS
OpPraHMYECKHX BEILECTB IPU HArpPEBaHUU, MTOTYUCHHE
STWJIEHA U U3yYEHUE €T0 CBOMCTB, KAUECTBEHHBIE pEAKLIUU
Ha aJIbJIErUJIbl, Kpaxmall, YKCYCHYIO KUCIIOTY; IeHaTypalus
O€JIKOB MPH HarpeBaHHM, IIBETHbIE PEAKIIUU OEJIKOB;
MIPOBOJUTH PEaKLMU HOHHOTO OOMEHa, OMPEENATh CpeLy
BOJIHBIX PaCTBOPOB, KaUE€CTBEHHbIE PEAKIIMU Ha Cylb(aT-,
KapOOHaT- U XJIOPUJI-aHHUOHBI, HA KATUOH aMMOHHS;, pelliaTh
SKCIEPUMEHTAJIbHBIE 33/1a4H 10 TeMaM "Metamibl" u




— IIOHUMATh U UCIIOJIb30BATH PEUMYIIECTBA KOMAHIHON U
WHUBUIYATBHON pabOTHI;

— TpUHUMATh e COBMECTHOM JEATEIIbHOCTH,
OpraHU30BBIBaTh M KOOPAUHUPOBATH JECUCTBUS IO €€
JOCTH>KEHMIO: COCTABJIATH IUIAH ACUCTBUM, paCIpENeiIaTh
PO C Y4YEeTOM MHEHUH Y4YaCTHUKOB 0OCYXIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

— KOOPJAMHHUPOBATh M BBHINOJIHATH PabOTy B YCIOBHSX
pealbHOTO,  BUPTY&JIBHOTO M  KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

—  OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE ITOBEICHHE B
pa3IMYHBIX CHUTyallUsX, MPOSBISITH TBOPUYECTBO U
BOOOpa)keHUE, ObITh NHUITUATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU

AefCTBUAMMU:

r) IPUHATHE ce0s1 U APYTUX JIIOAei:

— TMpPUHUMATh MOTHUBBI M apryMEHThl JPYTHUX JIOJEU MpHU
aHaJIN3€ PEe3yIbTaTOB JEATEIbHOCTH;

— TIIpU3HaBaThb CBOE MPAaBO U MpaBO APYrHX JIOJEH Ha
OINOKH;

— Ppa3BHBaTh CIOCOOHOCTh IOHUMATh MHUpP C TO3UILIUHU
JIPYTOro 4esIoBeKa.

"HemeTtaiibl") B COOTBETCTBUH C MPAaBUIAMHU TEXHUKU
0€30MaCHOCTH TP OOPAIICHUH C BEIECTBAMU H
1a00paTOPHEIM 000PYIOBAaHUEM; PEACTABIISATH PE3YIbTAThI
XHUMHUYECKOTO 3KCIIEPUMEHTA B (hopMe 3amucu ypaBHCHUI
COOTBETCTBYIOILIMX PEAKIUI U (POPMYITUPOBATH BBHIBOBI HA
OCHOBE ITHX PE3yJIbTATOB.

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpYKaroIlen CpeIbl,
pecypcocOepekeHHIO,
MIPUMEHSITh 3HAHUSI 00
HU3MCHCHUU KJIUMarta,
TIPUHITUITBI
OEpPEIKITUBOTO

JINYHOCTHBIE Pe3yJIbTAThI J0JKHBI OTPAKATH B YACTH:

JKOJIOIMYECKOI0 BOCIIMTAHUSA:

—  ¢(hopMUPOBAHHOCTb JKOJIOTUYECKON KYJIBTYPBI,
IIOHUMAaHUE BIIMSHUA COITMAJIbHO-3KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLUAIBHOU
Cpensl, OCO3HAHHE 1J100a1bHOTO Xapakrepa
HKOJIOTHUECKUX MPobIIeMm;

JAucuumiimHapHbie (IpeAMeTHbIe) pe3yIbTaThl U
HOJI’KHBI OTPAKATH:

I1P6 01. cpopmMupoOBaHHOCTH MPEACTABICHUIL: O
XUMUYECKON COCTABJIAIOLIEN €CTECTBEHHOHAYYHON KapTHUHBI
MHpa, POJIM XMMUU B TIO3HAHUHU SIBIEHUH MPUPOIBI, B
(OopMHUPOBAHUN MBIIIICHUS U KYJIbTYPbI IMYHOCTH, €€
(byHKIIMOHATIEHON TPAaMOTHOCTH, HEOOXOUMOM JIJIst
peLIeHNs TPAaKTUYECKUX 3aa4 U DKOJIOTHUECKU
000CHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U
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MIPOU3BO/JICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUSIX

IUITAHUPOBAaHME U OCYILECTBICHHE  JCHCTBUM B
OKPY’KAIOIIEW Cpele Ha OCHOBE 3HaHUA Leled
YCTOMYHMBOT'O Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUHM, IPHUHOCSIIHUX BpEJ
OKpYXaroIlIeH Cpeae;

YMEHHE IIPOrHO3UPOBATH HeOJIaronpusTHbIE
JKOJIOTMYECKHE  IOCIEACTBHUsS  INPEANPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

pacIIMpeHHe OIbITa JAEATEIbHOCTU  3KOJIOIMYECKOMN
HaIpaBJIEHHOCTH.

MeTanpeaMeTHbIe Pe3yJbTaThl J0JAKHbI 0TPAXKATH:
Ogiagenne yHMBepPCAJIbHBIMH Y4eOHbIMH
MO03HABATE/IbLHBIMH 1eliCTBUSIMH:

B) pabora ¢ ungopmanmeii:

HCIIOJIb30BAaTh CpeacTBa HH()OPMAIIMOHHBIX u
KOMMYHUKAITHOHHBIX TEXHOJIOTHil B peIeHun
KOTHUTHUBHBIX, KOMMYHI/IKEITI/IBHI)IX nu OpFaHI/I3aHI/IOHHLIX
3a/1a4 ¢ coOMI0IeHreM TpeOOBaHU YPrOHOMUKH, TEXHUKHU
0€30MMacCHOCTH, TUTUEHBI, peCypcocOepekeHUSI, TPABOBBIX
U OTUYECKUX  HOpPM, HOpM  HMHGPOPMAIMOHHOMN
0€30IaCHOCTH.

MIPUPOIHOM CPEE;

ITP6 10. chopMuUpOBaHHOCTh YMEHUN COOJIFOAATH MPaBHIIA
HKOJIOTHYECKH 11e7IeCO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBOM AEATEIBHOCTU B LIEJISAX COXPAHEHUS CBOETO
3I0POBBS U OKPYIKAIOLIEH IPUPOJHOM CPE/Ibl; YYUTHIBAThH
ONAacCHOCTh BO3JCHCTBUS HA HKUBbIE OPraHU3MBbI
OIpE/ICIICHHBIX BEIIECTB, IOHUMAsl CMBICI TIOKa3aTells
npeaesbHON JOIYyCTUMOM KOHLEHTPALUK.
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1.4 Ilepeuensv nnanupyemvix pe3ynbmamos o0yuenus no oucyuniune (nepeuenv popmupyemulx
KomnemeHnuuii)
He npegycmorpeHsl.

2 CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCHUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Bun yuebnoli paboThl Bcero gacos lceMeCTsz
YuyeOHas Harpy3kKa (Bcero) 124 32 92
AyIHuTOpHBbIE 3aHATHS (BCEro) 124 32 92

B ToMm uncie:

3aHATHUS JEKIIMOHHOTO THIA 62 16 46
MIPAKTHYECKHUE 3aHATHS (TPAKTUKYMBI) 62 16 46
[TpomexyTouHas arrectanus (9K3ameH/3auet/mud3ader) 9K3aMeH
OO6m1ast TPy 10eMKOCTh 124 32 92

2.2 CTpyKTypa IMCIHILIMHbI:

KosiuuecTBo ayIuTOPHBIX YaCcOB
Teoperuueck | IlpakTuyeck
oe o0yueHHe | We 3aHATHS

HaumeHoBaHuUe pa3/iesioB U TEM
Bcero

Pazjen 1. TeopeTnueckue 0OCHOBBI XUMHUH 24 12 12

Tema 1.1. OcHOBHBIE XMMHYECKHE IMOHIATHS 1 3aKOHBI, 4 ) )
CTPOCHHUE aTOMOB XMMHYECKUX JIEMEHTOB

Tema 1.2. Ilepuoanyeckuii 3akoH u [lepuoanueckas
cucteMa xuMudeckux aneMmeHToB J[. 1. Menneneena, 4 2 2
UX CBSI3b C COBPEMEHHOW TEOPUEH CTPOEHHUS aTOMOB

Tema 1.3. CtpoeHue BemecTBa U mpupoaa
XUMHUYECKOH cBsizu. MHOrooOpasue BeliecTB

Tema 1.4. Knaccuduxanus, 1 HOMEHKIaTypa
HEOPraHWYECKUX BELIECTB

Tema 1.5. Tunbl XUMUYECKUX pEaKLIMI 4 2 2

Tema 1.6. CKOpOCTh XMMHUYECKHUX PEAKIIUM.
XHWMHYECKOE PABHOBECHE

Tema 1.7. PacTBOpBI, TEOPUS MIIEKTPOIUTUIECKON

. 4 2 2
JUCCOLIMAIIMU U HOHHBIA OOMEH
Pa3nes 2. Heoprannueckasi XuMust 8 4 4
Tema 2.1. PU3UKO-XUMHUYECKUE CBOKWCTBA ) 1 1
HEOpPraHMYECKUX BEIIECTB
Tema 2.2. nenTudukaiys HEOpraHM4ecKruxX BELIeCTB 2 1 1
Tewma 2.3. IIpon3BOACTBO HEOPrAaHUYECKUX BEIIECTB. 4 ) )
3Ha4yeHue U IpUMEHEHHE B ObITY M Ha IIPOU3BO/ICTBE
Paspnen 3. Teopernueckue 0CHOBbI OPraHUYeCKOM 8 4 4
XMMHH
Tema 3.1.Knaccudukanus, CTpoeHHEe 1 HOMEHKJIaTypa 3 4 4
OpPraHMYECKUX BEILECTB
Pa3znea 4. Yriesoaopoabl 12 6 6
Tema 4.1. YraneBonopoas! 1 X IPUPOIHBIE 4 ) )
UCTOYHUKU
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Tema 4.2. PU3HUKO-XMUMHUYECKUE CBOWCTBA

8 4 4
YTJIEBOJIOPOIOB
Paszgea 5. Kuciopoaocoaepxamue opranHudecKue 30 15 15
coeIMHEHHUS
Tema 5.1. Criuptsl. deHon 8 4 4
Tewma 5.2. Anpneruasl. KapOoHOBBIE KUCITOTHI. 10 5 5
CrnoxHble 3¢upbl
Tema 5.3. YrieBoanl 4 2 2
Tema 5.4. PU3UKO-XUMHYCCKHE CBOICTBA 3 4 4
KHCJIOPOJIOCOICP)KAINUX OPTraHUISCKUX COCTMHCHUM
Pa3nen 6. AzoTocoaep:xaniue opranudecKkmue 12 6 6
coeMHEeHUs
Tema 6.1. AMuUHBI. AMUHOKUCIIOTEI. beaku 12 6 6
Pa3znes 7. BbicokOMOJIEKY/JISIPHBbIE COEINHEHUS 8 4 4
Tema 7.1. Ilmactmaccel. Kayuyku. Bonokna 8 4 4
Pasnen 8. Xumusi B ObITY U IPOU3BOJACTBEHHOM 3 4 4
AeATEeJILHOCTH YeJI0BeKa
Tema 8.1. Opranuyeckue BelIeCTBa B
YKU3HEACSTEIIbHOCTH YesioBeka. [I[pon3BoicTBO 1 4 ) 5
MIPUMEHEHNE OPTaHUYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH
Tema 8.2. XuMuueckue TEXHOJIOTUN B IOBCESIHEBHOM 4 ) )
¥ Ipo(eCCUOHATIBHON JCSITEIbHOCTH YESIIOBEKA
Pa3znen 9. UcciienoBanne 1 XUMUYECKNA aHAJIN3 14 7 7
00beKkTOB OHOc(hepbl M TexHOChepbI
Tema 9.1.1. OcHOBBI Ta0OPAaTOPHOM MPAKTUKU B 4 ) )
1po(hecCHOHATIBHBIX JIA00PATOPUSIX
Tema 9.1.2. Xumuueckuii aHaan3 npood BOJbI 2 1 1
Tema 9.1.3. XumMuueckuii KOHTPOJIb KaueCcTBa ) 1 1
MPOJIYKTOB MUTAHUS
Tema 9.1.4. Xumuueckuil aHaan3 npoo Mo4BbI 2 1 1
Tema 9.1.5. UccnenoBanue 00beKTOB OHochepsl 4 2 2
Bcero nmo gucuuminHe 124 62 62
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2.3 TemaTn4yecKkHi IJIAH U COJePKAHUE YHEOHOM THCHUIINHBI « X UMM

00 | ®opmupye
HaumeHoBaHue Copep:xanue yued0HOro MaTepuasa (0CHOBHOE U NPo(deccHOHAIBLHO OPHEHTHPOBAHHOE), ém Mble
pa3/iesioB M TeM JIa00paToOpHbIe M NPAKTHYECKHE 3AaHATHSA, IPUKJIATHONH MO1Y./1b 4aco | KOMIIeTeH
B M
1 2 3 4

Coaepxanue yueOHOro MaTepuaJa 124
Pa3znea 1. Teopernueckue 0CHOBbBI XUMUM 24
Tema 1.1. Coaep:xxaHue yueOHOIro MaTepHuaJia 4 OK 01
OCHOBHBIE XUMHYECKHE | XMMUYECKHUI 21eMeHT. ATOM. SIapo aTomMa, H30TOIBL. DIEKTPOHHAst 000104Ka. DHEPreTUIeCKUe
TIOHSATHS U 3aKOHBHI, YPOBHH, TIOJJypOBHU. ATOMHBIE OpOUTAINH, S-, P-, d- 311eMeHTBI. OcOOEHHOCTH pacrpeieeHus )
CTPOEHHUE aTOMOB 3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS
XMMHYECKHX DJIEMEHTOB |KOH(UTyparys aroMoB. OCHOBHbBIE XHMUYECKHE 3aKOHBI

IIpakTHyecKue 3aHATHS

[Tpaktuyeckas padora Nel. «OcHOBHBIE KOJTHMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUYEThI IO YPAaBHEHHUSIM

XUMHYECKHX PeaKLuii».

OTHOCHTETBHBIC aTOMHAs M MOJICKYJIIpHas Macchl. MossipHast Mmacca. KonmuecTBo BemecTBa. MaccoBasi | 2

7107151 BeliecTBa. 3akoH ABOraapo. MossipHblit 00beM ra3oB. OTHOCUTENbHAS MIIOTHOCTH ra30B. PacueTsl

110 YpaBHEHHUSM XHUMUYECKHUX PEAKIIHHA C HCIIOJIb30BAaHHEM MacCOBOM JIOJIM BEIIECTBa, 00beMa

(HOpMaJsbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaep:xxaHue y4eOHOro MaTepuaJia 4 OK 01
[Tepuoanueckuii 3akoH | [IpakTHyeckune 3aHATHSA OK 02
u [lepuoamdeckas [TpakTuyeckas pabora Ne2. «M3ydeHne nepruouueckux 3aKOHOMEPHOCTEN U UX B3aMMOCBSI3U CO
CHCTEMa XUMHYECKHX | CrpoeHHEM aTOMOB).
snementos JI. M. [Tepuonuueckas cucrema xumuueckux snemMeHToB J[.J. MenneneeBa. CBsi3b NEpUOJUMUECKOTO 3aKOHA U
Menzieneesa, uX CBA3b | [JeproamaecKkoil CHCTEMBI XHMHYECKHX DIEMEHTOB ¢ COBPEMEHHOMN TEOPHEH CTPOCHHS ATOMOB. 4

C COBPEMEHHOM
TEOPUEU CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX U CIOKHBIX
BEILECTB 110 Tpynnam u nepuojam [lepuonnueckoi cucteMsl. 3Ha4€HNE TEPUOTUYECKOTO 3aKOHA U
CUCTEMBI XUMHUUECKUX d11eMeHTOB JI.J1. MeHieneeBa B pa3BUTUU HAYKU.

YcTaHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX JIEMEHTOB M MEPUOINYECKUM
U3MEHEHUEM CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCIMHEHUI B COOTBETCTBHUH C IOJIOKEHUEM
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Ilepnonnueckoi cucteMsl. PenieHue npakTuKo-OpUeHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepU3alUI0 XUMUYECKUX IEMEHTOB «MeTamuinyeckue / HeMeTaJUIMYeCKUe CBOMCTBA XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM CTPOCHHUEM U IIOJI0KEHHUEM B IIEPUOAUIECKON CUCTEME
xuMuyeckux aemenTos .M. MenaeneeBa»

Tema 1.3.

CrpoeHue BeniecTsa u
IIPUPOJA XMMUYECKON
cBsi3U. MHOroo6paszue
BEILECTB

Conep:xanue yueOHOIro MaTepuaJia

Crpoenue BemiecTBa. XMMHUUYECKasi CBs3b. BUIbl XUMHUECKOM CBSI3U (KOBAJICHTHAS HETIOJSIpHAs U
noJIsipHasi, HOHHasI, MeTaindyeckas). Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM XMMHYECKOH CBSI3U
(0OMEHHBIN U TOHOPHO-AKIIETITOPHBIN). BogopoaHast cBsi3b. BaneHTHOCTh. DIIEKTPOOTPHUIIATETHHOCTD.
Crenensb okucinenusi. MIoHbl: KATHOHBI M AHUOHBI

HpaKaneCRue 3aHATHSA

[TpakTiueckas pabota Ne3. «CtpoeHue BemiecTBa U MpUpoia XUMUYECKOM CBSI3UY.

JleMoHCTpanus MoJieNell KpUCTAIUTMYECKUX PEIIETOK: HOHHOH (XJIOpUA HaTpusl), aTOMHOU (Tpadut u
anmMasz), MOJIEKYJISIpHOH (YTJIEKUCIBIN Ta3, HO/), METaJUIMYECKOH (HaTpuii, MarHui, meap). Pemenue
NPaKTUYECKHX 3a/IaHUI Ha COCTABIICHHE AIIEKTPOHHO-TpaduuecKux GopMyd 31eMeHToB 1—4 nepuomon

OK 01

Tema 1.4.
Kinaccudukamms,
¥ HOMCHKJIaTypa
HCOPTaHNYCCKUX
BEIIIECTB

Coaep:xxanue yueOHOIro MaTepuaJia

Knaccudukanus Heoprannueckux BemiecTB. HoMeHkaTypa HEOpraHu4ecKuX BEIEeCTB (OKCUIBL,
TUAPOKCH/IBI, KUCIIOTHI, COJM). BelecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUSI. ATperaTHbie
coctosiHuUs BemlecTBa. Kpucraminueckue u amopdHbIe BellecTBa. 3aKOH MOCTOSHCTBA COCTaBa
BEIECTBA. THUIBI KPUCTAIUTMYECKUX PEIIETOK (aATOMHAs, MOJICKYJIApHAs, MOHHAs, METAJUINYECKast).
3aBUCHMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMUECKOU PEIIETKU

HpaKTuqecm{e 3aHATHSA

[TpakTtuyeckas pabora Ne4. «HomeHkI1aTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne npaktuyeckux 3a1laHuil MO KJIacCU(PUKALMU, HOMEHKIIATYpe U XUMUYECKUM (hopmyriam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (YrapHbIi ra3, yIJIEKUCIIbII ra3, aMMHaK, rameHast
HU3BECTh, HErallI€Has U3BECTh, IIUThECBAA COoJla U npyrnx): Ha3BaHUA BCIIIECTB I10 MG)KILYHapO)IHOfI
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIAType U COCTaBlIeHUE (POPMYIIbl XUMHUUYECKUX BEILECTB,
omnpezesieHue NPUHAIJIeKHOCTH K Kiaccy. [lonck nupopmaium no Ha3BaHusM, HIEHTU(UKATOPAM,
CTPYKTYPHBIM (popMysiaM. AHAJIN3 XUMUYECKON HH(DOPMAIUH, TOTy4aeMOi U3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii nH(popmanuu, cetb MHTEpHET U ApyTHE)

OK 01
OK 02

Tema 1.5.

Coaep:xxanue yueOHOro MaTepuaJia

OK 01
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THIbI XUMHYCCKUX . . OK 02
peamii Xumunyeckas peakuus. Kiaccudukanus u TUIBI XUMUYECKUX PEaKuii B HEOPraHUYECKOH 1
OpraHMYECKON XUMUHU. 3aKOHBI COXPAaHEHMSI MACChl BELLIECTBA, COXPAHEHUS U IIPEBPAILEHUS IHEPIUU
IPU XUMUYECKHUX peakiusiX. OKUCIUTEeNTbHO-BOCCTAHOBUTEIbHBIC PEAKINK (YpPaBHEHUSI OKUCIICHUS-
BOCCTAHOBJIEHMSI, CTENICHb OKHCIIEHUS, OKUCIUTENIb U BOCCTAHOBUTEb, IIPOLIECCH OKUCIEHUS U 4
BOCCTAHOBJICHMSI, BAKHEHIIINE OKUCIUTEIN U BOCCTAHOBUTENH, METO]I JJIEKTPOHHOTO OalaHca,
AJIEKTPOJIN3 PACTBOPOB U PaCI/IaBOB BELIECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUY B IPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEACITEIbHOCTH OPraHNU3MOB)
Tema 1.6. Copaepxxanue yueOHOro MmarepuaJia 2 OK 01
CKOpoCTb XUMHYECKHX | CKOpOCTh PEaKIH, e¢ 3aBUCHMOCTb OT PA3/IHUHbIX (PAKTOPOB: IPHPOIBI PEArHPYIOLIHX BEIIECTB, OK 02
peakiuid. XuMIdeckoe KOHIICHTpALlUU PEarnpyroluX BEIIECTB, TEMIIEPATYPBI U IJIOMIAN PEAKLIIMOHHON IIOBEPXHOCTH.
PpaBHOBECHC TemoBsie 3¢ (HEKThl XUMUYECKUX PEaKLU: IK30- U SHJ0TepMHUUecKHe peakui. OOpaTuMble peakiuu. 1
XuMuyeckoe paBHoBecHe. DaKTOPhI, BIUSIOLUIUE HA COCTOSHUE XUMUYECKOTO PAaBHOBECHS
(KOHIIEHTpAIIMsI pEareHTOB WK IPOAYKTOB PeaKIuHy, naBieHue, Temmneparypa). [Ipunuun Jle llarense
IIpakTHYeckne 3aHATHA
[Tpaktuyeckas padora NeS. «BnusiHue pa3nuyHbix (PaKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIUN.
Perennie npakTUKO-OPUEHTUPOBAHHBIX 33/1aHUI Ha aHaIu3 (AKTOPOB, BIMSIONIMX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOU peaKIiu. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUH OT MPUCYTCTBUS 1
KaTajau3aTopa Ha IpUMepe pa3ioKeHHs MEPOKCHIa BOJOPOAa C MOMOIIbIO JUOKCHA MapraHia u
Karayassl. Pemmenne npakTHKO-OpUEeHTUPOBAHHBIX 3aJjaHui Ha npuMeHenue npuHnuna Jle-Illarense
JUTSL HAXOXKICHHSI HAIIPaBJICHUS CMEIICHUS PAaBHOBECHUSI XUMUYECKON PEeaKINK U aHAINU3 (PaKkTOpOB,
BIIMSIIOLIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI
Tema 1.7. Copepxxanue yuyeOHOro marepuaJia 4 OK 01
PacTtBopsI, TEOpUS P OK 02
. acTBOpBL. BUJIbl pacTBOPOB 1O COJEPKAaHUIO PACTBOPEHHOTrO BemiecTtBa. PactBopumocTs. [lonsTHE O
HICKTPOJHTHACCKOM JUCIIEPCHBIX cucTeMax. MICTUHHBIE U KOJIIIOUIHBIE pacTBOPBL. MaccoBast 1011 BELIECTBA B PACTBOPE. OK 04
JIMCCOLIMATIMI M HOHHBIM 17y arpe o BoZIopoAHOM TIoKazaTene (pH) pactBopa. Dnexrponutuueckas nucconuanus. CUibHbIC U 2 OK 07
obuen cI1a0bIe AMEKTPOJIUTHI, HEANEKTPOIUTHL. Peakiinu noHHOro oOMeHa
KountposbHnas padora 1 |CTpoeHue BelecTBa 1 XUMHUECKHE peakiuu (1o pasaeny 1) 2
Pasnea 2. Heoprannyeckasi xumust 8
Tema 2.1. Copepxxanue yuyeOHOro MmarepuaJia 2 OK 01
DU3NKO-XMMUYECKHE Mertamnsl. [Tonoxenne metamios B Ilepuoaudeckoil cucTeMe XUMUYECKUX dIIeMeHTOB. OCOOEHHOCTH 1 OK 02
CBOMCTBa CTPOCHHU: 3JICKTPOHHBIX 000104Y€eK aTOMOB MeTayL1oB. O0IIIHE (bnanecxne cBoricTBa MeTaniaoB. CIIaBbI OK 04
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HEOPraHUYeCKUX
BEIIIECTB

METAJIJIOB. DJIEKTPOXUMHUUECKUM sl HAIPSHKEHUH METaJIJIOB. XMMUYECKUE CBOWCTBA BaXKHEHIINX
MeTaJuIoB (HATPHUH, KaJdui, KaIbIlui, MarHUK, aTFOMUHUE, IIMHK, XPOM, JKEJI€30, Me/lb) H UX
coeauHeHuil. O0mue crnocoObl mosryueHusi MeTayuioB. [IpuMeHeHne MeTaJIoB B OBITY M TEXHUKE

Hemeramibl. [lonoxxenue HemetamioB B [lepuoanyeckoil cucteMe XuMuieckux snemeHTon .M.
MemnneneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB. Du3nyeckre CBOMCTBAa HEMETAIUIOB. AJUIOTPOTIHUS
HEMeTaJUIOB (Ha MpuUMeEpe KUcaopoaa, cepsl, hochopa u yriepoaa). XuMHUUECKHE CBOMCTBA U
MPUMEHECHHE BXXHEUIIINX HEMETAJUIOB (TaJIOTEHOB, CEPBI, a30Ta, (pocdopa, yriepoia u KpeMHHs ) U UX
COCTMHEHUH (OKCHJIOB, KHCIIOPOICOACPKAIIMX KHUCIOT, BOJAOPOIHBIX coequHeHuit). [Ipumenenune
BaXHEHIITNX HEMETAJUIOB M MX COCAMHECHHUI

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHUYCCKUX BCIICCTB (OKCI/II[OB, T'HAPOKCHUI0B, KUCIIOT,
colieii u I[p) I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, MPUHAAJICIKAIINX K Pa3JIMYHBIM KJIaCCaM.
3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IPOCTBIX BCHICCTB, BOOAOPOAHBIX COGI[PIHCHPIfI, BBICHINX
OKCHUIOOB U THAPOKCHUIAOB

IIpakTHyeckue 3aHATHS

[TpakTideckast padbota Ne6. « DU3NKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYCCKUX BEIIECTBY.

CocraBiieHUE ypaBHEHUN XUMUYECKUX PEAKIUI C yYACTUEM MIPOCTHIX U CI0KHBIX HEOPraHUYECKUX
BEIIECTB: METAUIOB U HEMETAJIJIOB; OKCHJIOB METAIJIOB, HEMETAIIJIOB U aM()OTEPHBIX 3JI€MEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX TUAPOKCUIOB; HEOPTaHMUYECKHUX COJICH,
XapaKTEePU3YIOIIUX UX CBOUCTBA.

Pacuéter Mmacchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIM 00BEMY
OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, paCUEThl MacChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEILIECTB UMEET NMpUMecH. PellieHne npakTuKO-OpUEHTUPOBAHHBIX
3a/laHuil Ha CBOMCTBA, COCTAaB, MOJTY4YeHHE U O€30MacCHOE UCII0Ib30BaHNE BAKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B ObITY M MPOQecCHOHANBHOMN IeATeIbHOCTH YeJIOBeKa

Tema 2.2.
WNnentudukarus
HEOPTaHHYECKUX
BEIIIECTB

Coaep:xxaHue yueOHOIro MaTepuaJia

HpaKTuqecm{e 3aHATHSA

[TpakTrueckas padota Ne7. «KauecTBeHHbIE XUMUYECKUE PEAKIINU, XapaKTEPHbIE Il OOHAPYKEHUS
HEOPraHMYECKUX BEIIECTB (KAaTHOHOB U AaHUOHOB)».

CocraBieHue ypaBHEHUH peakinii 0OHapy>keHust KaTuoHoB [-VI rpynmn u aHMOHOB, B T.4. B
MOJIEKYJISIPHOM 1 MOHHOH Gopmax. Peakiinu oOHapyKeHUs: HEOPraHMYECKUX BEIIECTB B peabHBIX
00BEKTaX OKpPYKAIOUIEH CPeJIbI

OK 01
OK 02
OK 04

Tema 2.3.

Coaep:xxanue yueOHOIro MaTepuaJia

O6H_[I/IC NpEACTABJICHUSA O ITPOMBIINIJICHHBIX crocodax MOJIYUCHUA XUMHWYCCKUX BCIICCTB (Ha npumepe

OK 01
OK 07
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IIpousBoacTeo
HEOPTraHUYECKHUX
BEILIECTB. 3HAUCHUE

MPOU3BOJICTBA aMMHUaKa, CepHOM KucaoThl). YepHas u niBeTHas Metamutyprus. [Ipaktudeckoe
MIPUMEHEHHUE IEKTPOIIU3A IS TIOJYUYECHHS IIETOYHbIX, IEJI0YHO3EMEIbHBIX METAJIJIOB U AJIFOMUHUSL.
CrekJ10 ¥ cHIMKaTHAs MPOMBINUIEHHOCTH. [Ipobiiema 0TX0/10B ¥ TOOOYHBIX TPOAYKTOB

Y IPUMEHEHHUE B ObITY

I[IpakTnyeckue 3aHATHS

1 Ha IMPOU3BOACTBE

[Tpaktuyeckas pabora Ne§8. «Heopranudeckast XuMusi B COBPEMEHHOM MHPEY.

Pemenuie npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHU O POJIM HEOPraHUUYECKOW XUMHUHU B Pa3BUTUU
MEAMILMHBI, CO3/JaHUU HOBBIX MaTEpUAIOB (B CTPOUTENILCTBE U AP. OTPACIAX IPOMBIIIIEHHOCTH ), HOBBIX
MCTOYHUKOB SHEPIUH (AIbTepHATUBHBIC UICTOYHUKHU SHEPTUN) B PELICHUH MTPOOJIEM SKOJIOTHUECKOH,
HHEPreTUUECKOM U MUIIEBOW O€30I1aCHOCTH

KonTposabHasi pabora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (10 pasneny 2)

Pa3nen 3. TeopeTnuecku

€ OCHOBBI OpFaHquCKOﬁ XUMHUH

-}

Tema 3.1.

Coaep:xxaHue yueOHOIro MaTepuaJia

Kinaccudukanms,
CTPOCHHE

1 HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

[TpenMeT opraHn4ecKOl XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYECHUE B IOJTYYEHUH HOBBIX
BELIECTB U MaTepuasoB. Teopusi CTpOeHUs OpraHndeckux coenquHenuii A.M. bytneposa, €€ oCHOBHbIE
nojoxeHus. CTpykTypHble (GopMyJibl OpraHnYecKUX BelecTB. I'omonorus, nzoMmepus. Xumuueckas
CBS3b B OPIaHUYECKUX COCAMHEHUSAX: KPATHBIE CBSI3H, G- U T-CBS3H.

[IpencraBienue o kinaccuuKaluy OpraHMyeckux BemecTs. HoMeHkIaTypa opraHuuecKux CoeJMHEHUI
(cucremaTHyecKasi) U TPUBHAJIbHBIE HA3BaHUSI BAKHEHIINX IPEICTaBUTENEH KIacCOB OPraHUYECKUX
BEIIECTB

HpaKTuqecm{e 3aHATHSA

[TpakTrueckas pabota Ne9. «HomeHkI1aTypa OpraHMuecKrx BEIIEeCTB.

O3HakoMIIEHHE ¢ 00pa3liaMy OPTraHWYECKHUX BEIIECTB U MaTeprajlaMH Ha MX OCHOBE, MOJICTTMPOBAHHE
MOJIEKYJI OPTaHUYECKHUX BEIIECTB, HAOIOIEHNE U OMTMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB MO
MIPEBPAIICHUIO OPTAaHUYCCKUX BEIECTB IMPY HArpeBaHUM (IJIaBJICHUE, OOYTIIMBAaHUE U TOPCHHE).
CocTraBieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUYeCKHX BEIIECTB OTACTbHBIX
KJIACCOB, UCTIOJIB3Ys UX HA3BAHMSI [0 CHCTEMATHICCKOW U TPUBHAILHOW HOMEHKJIAType (3THUJICH,
aleTHIIeH, TIUIepuH, peHo, popmanpaerus, yKkCycHasi KUCIIOTa, TIUIKH). PacueTsl mpocTeiimeit
(GhOpMYJITBI OPraHMYECKOM MOJIEKYJIBI, HCXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Paznea 4. YrieBoaopoanbl

12

Tema 4.1.

Coaep:xxanue yueOHOIro MaTepuaJia

YTrieBogopobl U X
MPUPOIHBIE HCTOYHUKH

[IpenenbHbIE YIIIEBOAOPO/IbI (AIKaHBI): COCTAB U CTPOEHHE, TOMOJIOTMUECKUH psii. MeTaH u 3TaH:
COCTaB, CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOMCTBA (PEaKIIMK 3aMEIeHHs U TOPEHUSs ), HaXOXKICHUE
B IIPUPOJIe, OTyUYEHHE U IPUMEHEHHE

OK 01
OK 02
OK 04
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HenpenenbHble yrieBoaopobl (aIKEHbl, alKaJUEHbl, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUYECKHUM Psl. DTUIICH U MPOIUJICH: COCTaB, CTPOCHHE,
buzHYeCcCKre 1 XUMUIECKHE CBOMCTBA (PEaKlUy THIPUPOBAHUS, TAJIOTCHUPOBAHHUS, THIPATAIIHH,
OKHCJICHUS U TTOJIMMEPU3AIIH ) TIOJYYCHUE U TPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metunoyTaaues-1,3, XuMu4eckoe CTpOeHHUE, CBOMCTBA (peaKius
MOJIMMEPU3AITUH ), IPUMEHEHHE (/11 CHHTE3a MIPUPOTHOTO M CUHTETHYECKOTO KayqdyKa ¥ PE3UHBI).
AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOCHHS, TOMOJIOTHUECKUN Psifl. ATIETHIICH: COCTaB, XUMUYECKOE
CTpoeHHe, pU3nYeCKue U XUMUIECKHUE CBOMCTBA (PEaKIMK THAPUPOBAHMUS, TAJIOTCHUPOBAHMUS,
TUAPATALMH TOPEHHUS ), TOJIyYECHUE U IPUMEHEHUE (MCTOYHUK BBICOKOTEMIIEPATYpPHOTO IIJIaMEHU JJIsI
CBapKH M PE3KH METAJLIOB)

ApomaTthyecKue yrieBog0poabl (apeHsl). beH301 1 ToIyol: cocTaB, CTpoeHUe, (pu3ndecKue u
XMMHUYECKHE CBOMCTBA (PeaKIMK IaJIOTeHUPOBAHUS U HUTPOBAHUSA ), [TOJyYCHUE U IPUMEHEHHE.
TokcUYHOCTH apeHOB (BIUsSHUE OE€H30J1a Ha OPraHKU3M UelloBeKa). ['eHeTnuecKast CBsI3b MEXy
YTIEBOJOPOAAMH, IPUHAIEIKAIMMHY K Pa3JIU4YHbIM KJIACCaM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IprpoaHslii ra3 u nomyTHeie HedTsaHbIe ra3sl. HedTs 1 e
npoucxoxaenue. Crioco6sl nepepaboTku HeTH: MeperoHKa, KPeKUHT (TEpPMUYECKUNA, KaTaTUTUYECKH),
nupoiu3. [IponykTel mepepa®oTku He(TH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBII
yroJib ¥ IPOAYKTHI €r0 NepepaboTKu

Tema 4.2.
DU3NKO-XUMUYECKUE
CBOMCTBA yTJIEBOJOPOIOB

Coaep:xxaHue yueOHOIro MaTepuaJa

TpuBHanpHas U MEKyHapOJHAs HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CLIOCOOBI MOITYUYEHUS
yIJI€BOAOPOAOB. MoieIMpoBaHUE MOJIEKYJI U XUMHUECKUX MIPEBPAILEHUH yTIeBO10pOI0B (Ha MpuMepe
9TaHa, dTUJIEHA, alleTUJICHA U JIP.) U TaJIOTeHONPOU3BOIHBIX. KauecTBeHHBIE peaKkIiuy yIiIeBOJ0POIOB
pas3INYHbIX KJIaccoB (oOeciBeunBaHNe OpOMHOI MM HOIHON BOJIBI, pacTBOpa IepMaHIraHaTa Kaus,
B3aMMOJICIICTBHE alleTUIIEHAa C aMMHAauyHbIM PacTBOPOM okcuja cepedpa (1)), kauecTBeHHOE
oOHapy’KeHHe yriepoJa U BOJI0pOo/ia B OPraHMYECKUX BEIIeCTBax.

[Tony4yeHnune 3THICHA U3 3TAHOJA B JTA0OPATOPUHU M U3YUYEeHHUE eT0 PU3NIECKUX U XUMUYECKUX CBOMCTB.
CocraBieHue peakluii IpUCOeINHEHHs U OKUCIICHUS Ha TpUMepe dTHIIeHa. PelieHre pacyeTHbIX 3a1a4
C MCTOJIb30BaHNEM IUIOTHOCTH Ta30B IO BOAOPOLY U BO3IAYXY

OK 02
OK 04

KonTtpoJubnas paéora 3

Teopust cTpoeHUsI OpraHUYECKUX COCTMHEHUN. YTIIeBOOPObI (110 pazaenam 3 u 4)

Pazpnen 5. Kuciiopogocoaep:kamue oprannyeckue coeinHeHust

30

Tema 5.1.
Cnuprel. ®enon

Conep:xaHue y4eOHOro MaTepuaJia

[IpenenpHbIE OJHOATOMHBIE CIIUPTHI (METAHOJI M 3TAHO): CTPOCHUE, (PU3NUYECKHe U XUMUYECKUE
CBOICTBa (peakIMy C aKTUBHBIMU METAJUIAMHU, TAJIOTEHOBOJIOPOIaMHU, TOPEHUE), IPUMEHEHHE.

OK 01
OK 07
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BonoponHbie cBsi3u MeXy MOJIEKYJIaMH CIUPTOB. PU3NOIOTHYECKOE JEHCTBUE METAHOJIAa U 3TAHOJIA Ha
OpraHHU3M 4YeJIOBeKa.

MHoroaToMHbI€ CIIUPTHI (ITHICHIIIMKOIb U TIUIEPHH): CTPOEHHUE, (PU3NYECKHE U XUMHUECKUE CBOCTBA
(B3auMo/IeHiCTBUE CO IIETIOUYHBIMHU METaJlIaMi, KAYeCTBEHHAs Peakiusi HA MHOIOATOMHBIE CITUPTHI).
DU3N0JIOTUYECKOE EHCTBUE HA OpraHU3M 4eioBeka. [I[puMenenue rivuepusa U 3TUIEHIJINKOJIS.
®enon. CTpoeHre MOJIEKYJIbl, GU3NYECKUE U XUMUYECKHE CBOMCTBA eHoa. TOKCHYHOCTh eHoa, ero
¢du3nonornuecKoe ASUCTBUE Ha Opranu3M uenoseka. [Ipumenenne denona

Tema 5.2.
AJbIeruasl.
KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3(¢upbl

Conep:kaHue y4eOHOIro MaTepuaa

10

AnbIeruasl ¥ KeToHbI ((hopManbaeru, aneTaibIerul, aleToH): CTPOeHHEe, PU3NIECKUe U XUMUYECKHE
CBOMCTBA (PEaKIMK OKHCICHUS U BOCCTAHOBIIEHUS, KAUECTBEHHbBIE PEAKLIUH), IOJIYUECHNUE U IPUMEHEHHE.
OaHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE KUCIIOTHI (MypaBbUHAsI U YKCYCHAsI KUCJIOTBI): CTPOCHHUE,
bu3nueckre 1 XMMUYECKHE CBOMCTBA (00LIHe CBOMCTBA KUCIIOT, peakLus 3TepuduKanum), NoaydeHue u
npuMeHeHne. CTeapruHOBas M OJICMHOBAsI KUCJIOTHI KaK MPEJICTaBUTEH BBICIINX KAPOOHOBBIX KHCIOT.
MBpbl1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOLIEe ACHCTBHE.

CrnoxHnble 3(hUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponun3 cinoxHbIX 3¢gpupoB. XKupsl.
I'mapoinus xupoB. Ilpumenenue xupoB. bruonoruyeckas posb KHUPOB

10

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xxaHue y4eOHOro MaTepuaJia

VYrieBonbl: COCTaB, KiacCHU(UKAIHS yrIIeBOJOB (MOHO-, TU- U MOJIMcaxapusl). I Toko3a — mpocTenmmit
MOHOCaXapu1: 0COOEHHOCTH CTPOSHUS MOJIEKYJIbI, GU3NIECKHE M XUMHUECKUE CBOMCTBA TITFOKO3BI
(B3aumopeiictBue ¢ ruapokcuom Meau (1), okucnenre ammMuadHbIM pacTBOpoM okcuaa cepedpa (1),
BOCCTaHOBJICHHE, OPOKEHUE TIFOKO3BI), HAX0XKICHHE B TIPUPOJIE, IPUMEHEHHUE TITFOKO3HI,
Ouosornyeckas posb B KHU3HEIEATEIbHOCTH opranu3Ma yenaoBeka. dotocunres. PpykTo3a Kak u3oMep
III0KO3BI. Jlucaxapupl: caxapo3a, MaiabTo3a. BocctanaBnmBalomue 1 HEBOCCTAHABIMBAIOIINE
nucaxapuabl. ['maponus qucaxapunoB. HaxoxieHue B mpupo/ie U IpUMEHEHHe.

INonucaxapuabl: Kpaxmai, TIUKOTeH U 1e/uTo03a. CTpoeHne MaKpoMOJIEKyJl KpaxMaia, ININKOTeHa |
1euTr0s1036l. du3nyeckre CBOMCTBA Kpaxmala U HeJIII0I03bl. XMMUYECKHe CBOMCTBA Kpaxmara:
THJPOJIN3, KAYECTBEHHAs PEaKLUs ¢ HOAOM. XMMUYECKHe CBONCTBA IIEUTIOI03bL: THAPOIIN3, OTyIeHHE
3¢upoB 1emoa03bl. [ToHATHE 006 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIM MIETK)

OK 01
OK 02
OK 04

Tema 5.4.
PU3NKO-XUMHUYECKHE
CBOMCTBA
KHCJIOPOJIOCOIepKAIINX
OpPraHuYeCcKux

Conep:kaHue y4eOHOro MaTepuaJia

IIpakTuyeckue 3aHATHS

[Tpaktuyeckas padora Nel0. «HomeHKIaTypa KUCIOPOIOCOAEPIKAIINX OPraHUYECKUX COSAMHEHUID.
TpuBHuanpHas 1 MEKIyHapOJHAsT HOMEHKJIATypa, XUMUYECKHE CBONCTBA, CIIOCOOBI MOIyYEHUS CITUPTOB
U (eHOoJI0B, KApOOHOBBIX KUCIIOT U 3(UPOB, aJIbJETHI0B U KeTOHOB. CocTaBleHHE CXeM peakuii (B TOM

OK 01
OK 02
OK 04
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COE€IUHEHUN

quCcIIe 10 IPEI0KEHHBIM LIEMOYKaM IIPEBPAIICHH ), XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA
KHCIIOPOJOCOJAEPIKAIMX OPIraHUYECKUX COENMHEHNN

[Tpaktuyeckas padora Nel 1. «Xumuueckue u GU3NIECKUE CBOMCTBA KUCIOPOAOCOACPIKALIIX
OpPTaHUYECKUX COCAMHEHUS.

[TpoBenenue, HaOIIOACHNE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC
peaKuu OJJHOATOMHBIX CIIUPTOB (OKUCIEHUE ITaHoIa oKkcuaoM Meau (II)), MHOroaTOMHBIX CIUPTOB
(B3aumojercTBre ruiepuna ¢ rugapokcuaoM meau (1)), anbaernaos (OKUCIEHHE aAMMHUAYHBIM
pactBopoM okcuja cepedpa(l) u ruapokcumaom menu (I1), B3aumomelicTBrE Kpaxmalia ¢ HOJI0M),
M3y4YEHHUE CBOKCTB PACTBOPA YKCYCHOM KUCIOTHL. [[pakTrueckoe NpUMEHEHUE ITUIEHTJIMKOJISA,
runepuna, penona. [Ipumenenue ¢popmanbaeruia, aneraibAeruaa, YKCyCHON KUCIOThL. Perenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 U3YYCHUIO (PU3NKO-XUMHUECKUX CBOWCTB KHUCIOPOIOCOACPIKAIINX
OpPraHMYECKUX COSAMHEHUN

Pasjen 6. A3oToconep:xaniue opranudecKue coeJuHeHusl 12
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJia 12 OK 01
AMUHBL. AMUHBI: METWJIAMUH — IIPOCTEHIIINI MPEICTABUTEIb, AMUHOB: COCTAaB, XUMUYECKOE CTPOEHHUE, OK 02
AMHWHOKHUCIIOTHI. bu3NYecKre U XMMUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHnyeckue coequHeHus. Pu3nyecKkue 1 XuMUIECKHe CBONCTBA 6

aMUHOKHCIIOT (Ha mpuMepe TIUIKuHA). buonornyeckoe 3HaueHne aMuHOKHUCIIOT. [lenTuapl.

benku kak mpupoaHsie noaumepsl. [lepBudnas, BTopuyHas U TpETHUHAs CTPYKTypa OEIKOB.

XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIlUsl, KAYECTBEHHbBIE PEAKIIMU Ha OCJIKU

IIpakTHYeckHe 3aHATHA

[TpakTrueckast padota Nel2. «CBoiicTBa a30TOCOAEpKAIIUX OPTAHUYECKUX COSAMHEHUI».

OuznyecKkue ¥ XUMUYECKHE CBONCTBAa AMUHOB (peaKIMK C KUCIOTaMU U TOPEHUs) 1 aMUHOKHUCIIOT (Ha 6

npumepe riauiuHa). Habmonenne u onucanue AeMOHCTPAIIMOHHBIX OMBITOB: JIeHATypalus O€ITKOB MPpU

HarpeBaHUU, IIBETHHIE pEaKlIUU OEITKOB
Paznen 7. BoicokoMoOJIeKYJISIPHBbIE COEINHECHUS 8
Tema 7.1. Copepxxanue yyeOHOro MmarepuaJia 8 OK 01
IInactmaccel. IIpakTH4YeckHe 3aHATHA 8 OK 02
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Kayuyku. Bonokna

[Tpaktuyeckas padora Nel3. «CunTe3, aHAIN3 U KIACCH(PHUKAIHS BHICOKOMOJIEKYIISIPHBIX COCTUHEHUN
OCHOBHBIE IIOHATHUS] XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED, IIOJIMMEp, CTPYKTYPHOE
3BEHO, CTENEHb MTOJIMMEPHU3ALUH, CPEAHSISI MOJIEKYIIsipHast Macca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX COEIUHEHNH — NOJIMMEpH3aLHs U MOJIUKOH/IEHC AU

O3nakomiieHHE ¢ 00pa3lamMu MPUPOTHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB:
IUIACTMACCHI (TOIMATHIIEH, TOJUIPONUIIEH, TOTMBUHUIXJIOPU, HOJTUCTUPOIT); HATYPAJIbHBIA U
CHUHTETHYECKHE Kay4uyKH (OyTaaueHOBBIN, XJIOPONPEHOBBIM U M30MPEHOBBIN); BOJIOKHA (HaTypalbHbIC
(XJIONOK, IIePCTh, MWENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CAHTETHYECKHE (KallPOH U
JIaBCaH)

HpaKTI/IquKaH pa60Ta Nel4. «I'eneTnyeckas CBA3b MCXKAY KllaCCaMM OPraHUYCCKUX COCHHHGHHﬁ)).

Pemenne LECIIOYCK HpeBpaHICHI/Iﬁ Ha TrCHCTHYCCKYIO CBA3b MCKAY KilaCCaMU OpPTraHUYCCKUX COGZII/IHCHI/Iﬁ

C COCTaBJICHMEM Ha3BaHHUI OPraHU4YECKUX COCIMHEHUH 110 TPUBHAIBbHON WM MEXAYHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIaType. Pemenne pacueTHbIX 3a7a4 110 YPaBHEHUAM PEAKLUN C y4aCTHEM
OpraHUYECKUX BELIECTB

OK 04

KonTtpoJsbHas padora 4

CTpyKTypa 1 CBOMCTBA OPraHMYEeCKUX BEeUIECTB (110 pazjenam 5-7)

IIpodeccnoHaAILHO OPMEHTHPOBAHHOE Co/lep:KaHue (Co/lep:KaHue PHKJIATHOTO MOTYJIs)

Pa3zpnen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa

Tema 8.1.
Opranudeckuie BelecTBa
B XKU3HCACATCIBHOCTU
yenoBeka. [Ipon3BoacTBo
U IPUMECHEHUE
OpPraHUYECKUX BEIECTB B
HpOMI)IHIJ'IeHHOCTI/I

Coaep:xxaHue yueOHOro MaTepHuaJia

|00 (RN

[TpaBuiia HKOIOTUYECKH 1I€IeCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JAE€ATEILHOCTH B IENSIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOIIEH TPUPOIHON CPE/Ibl, OMTACHOCTh BO3AECHCTBUS HA KUBBIC
OpTaHU3MBbl OPTaHMYECKHUX BEIIECTB OT/IEIbHBIX KJIACCOB (YIII€BOJAOPOIbI, CIUPTHI, (DEHOIIHI,
XJIOPOPTraHUYECKUE MTPOU3BOIHBIC, aTbJACTU/IBI U JIP.), TOKA3aTENb MPEIEIBHO IOMYCTHMOM
KOHIIEHTPALUH U €TO UCIIOJIb30BaHHUE.

buooprannueckue coequnenus. [Ipumenenre u 6uosoruueckas posib yrieBoaoB. OKUCIeHHE
YTJIEBOJIOB — HCTOYHUK SHEPTHH JKUBBIX OpraHn3MoB. O01acTu MPUMEHEHUS aMUHOKHUCIIOT.
[IpeBparnienus: 6eIKOB MUK B Opranu3Me. buonorndyeckue GyHkimu 6enkoB. buomornueckue
byHKIUM kupoB. Ponb opraHndeckoit XMMUM B PEIIEHUH MPoOIIeM MUIEeBOI 0€30MacHOCTH.
HykienHoBbI€ KUCIOTHI: cOCTaB U cTpoeHue. CTpoeHne HykiIeoTHA0B. COCTaB HyKJIEUMHOBBIX KUCIOT
(AHK, PHK). Ponib HyKJI€MHOBBIX KUCJIOT B KH3HEACATEIbHOCTH OPTaHU3MOB

IIpakTH4eckue 3aHATHA

[Tpaktuueckas padota Nel5. «[Ipou3BoaCTBO M MPUMEHEHHE OPTAHNYECKUX BEIIECTB B
MIPOMBIILUIEHHOCTH.
[Tpon3BoacTBO MeTaHoa, epepadoTka HedTH. [TommdITHIIEH KaK KPYIMTHOTOHHAXHBIN MPOAYKT

OK 01
OK 02
OK 04
OK 07
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XUMHYCCKOIo MMporn3BOJACTBA. HpI/IMeHeHI/Ie OTUJICHA. HpOI/ISBOZ[CTBO 1 NPUMCHCHUC KaydyKa U pC3HUHBI.
CuHTEeTHYECKHE B HCKYCCTBCHHBIC BOJIOKHA, X CTPOCHHUE, CBOICTBA. HpaKTI/I‘IeCKOC HUCIIOJIB30BaHHUEC
BOJIOKOH. CUHTCTUUECKHC IIJICHKH: n30JiAuuA 4J1d IIpoBOJOB, MeM6paHLI IJI1 OIIPECHCHU A BOJbI,
3alllUTHBIC IIJICHKHU JJIsA aBTOMO6I/IJ'IeI71, IIaCTBIPpU, XUPYPIUUCCKUE ITOBA3KH. Hosrie TexHOIOTNHN
I[EUIBHCFIH.IGI‘O COBCPHICHCTBOBAHUS MOJIUMCPHBIX MATCPUAJIOB

Tema 8.2.

XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHEBHOM

1 Ipo)eCCHOHAIBHON
JIESITEILHOCTH YSJIOBEKa

Conep:xxanue yueOHOTro MaTepHuaJa

Posib xuMuu B 0b6ecrieueHIH SKOJIOTHYECKOM, SHEPTeTUIECKOM U MHUILEBOW O€30MIaCHOCTH, Pa3BUTUU
MEIUIUHBI, CO3JJaHUU HOBBIX MaTEpUaNIOB (B 3aBUCUMOCTH OT BHJ1a IPO(ECCHOHAIBHOMN NesTeIbHOCTH),
HOBBIX MCTOYHHUKOB SHEPIUU (aJIbTEPHATUBHbIE HCTOUHUKH dHEprun). [IoHsTHE O HAYYHBIX METO/IaX
MIO3HAHUS BEILECTB U XUMUYECKUX peakiuil. [IpeacraBnenus o6 oOMuUX HayYHBIX IPUHIUIIAX
IIPOMBIIIJIEHHOT'O OJyYEHUs BXKHEUIINX BELECTB (Ha IpUMepax MPOU3BOJICTBA aMMHaKa, CEpHOM
KHCJIOTHI, M€TaHo1a). YenoBek B MUPE BEIIECTB, MATEPUAIOB M XUMUYECKUX PEAKLUI: XUMUS U
3/I0POBBE YEJIOBEKA: NIPaBUiIa OE30IaCHOT0 UCIOIb30BaHUS JIGKAPCTBEHHBIX MIPENapaToB, ObITOBOM
XMMHH B IOBCEIHEBHON KU3HU. bpITOBas XUMHUYECKAsi TPAMOTHOCTD

HpaKaneCRue 3aHATHSA

[Tpaktuyeckas padora Nel6. «[IpuMeHeHHEe XUMUYECKUX BEIIECTB M TEXHOJIOTUH C y4eToM OyayIei
npodeCcCHOHATIBHOM 1A TETbHOCTI.

Pemenne kenc-3anad no TeMaM: MUIIEBBIE TPOLYKTHI, OCHOBBI PALIMOHAJIBHOTO IMTAHUs, Ba)KHEHUILINE
CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE MAaTEPHUAJIbI, CEJIbCKOX03SIICTBEHHOE IIPOU3BOACTBO, KPACKH,
CTEKJIO, KEpaMHUKa, MaTepUabl Ul 2JIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKHU
SHEPIUu, OpraHuYeCcKre U MUHEpaJIbHbIE YA0OpEHHs], T€KapCTBEHHbIE U KOCMETUYECKHE MTPEnapaThl,
ObITOBast XUMUSI, MaTepUaIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

3amura: [lpeacraBieHne pe3ybTaToB pelleHus Keic-3a1au B opMe MUHHU-I0KIaja (A0MyCKaeTcs
MCIOJIb30BaHUE TpadUueCKUX U MPE3CHTAMOHHBIX MaTEPUAIIOB)

Knaccudukanus npo6 BoJbl O BUYy U HA3HAYEHUIO, HCXO/IA U3 €€ XUMHUUYECKOTO COCTaBa.
OpraHonenTuyeckrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTh) BO/IbI. KUCTTOTHOCTH 1
11eJI04HOCTH BOJABL. pH cpenbl u MeTobl ee onpeaeneHus. JKecTKoCTb BOABI U METO/IBI €€ ONPEICIICHNUS.
CymHOCTh METOJ1a TUTPOBAHMSL.

Bupags! xxecTkoCTH BOOBI (BpeMeHHaSI u HOCTOHHHa}I). KecTkocTh BOJBI KaK IMMpHUYrHA BbIITAACHUSA OCAAKOB

WK 00pa30BaHusl COJICOTIONKEHHUI, UMEIOLUX MECTO B OBITY M Ha IPOU3BOJICTBE.

IIpakTHYecKkHe 3aHATHA

[Tpaktuueckas padota Nel8 «KoHmeHTpaiusi pacTBOpPOB.

OK 01
OK 02
OK 04
OK 07

Pasnea 9. UccienoBanue 1 XUMHYECKHI aHAJN3 00beKTOB Ouochepbl M TexHOCepbl

14
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Tema 9.1.1.

OcHOBBI TaOOpaTOPHOU
MIPAKTUKHU B
npodeccuoHambHbIX
nabopaTopHsix

Coaep:xaHue y4eOHOIro MaTepuaJia

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Nel7.1.1 «OkcnepuMeHTanbHasE XUMUS: PacueThl, aHATHU3 JAHHBIX U
MIPEJICTaBICHHUE PE3YILTATOBY.

BrImosHeHne TUIIOBBIX PACYETOB 10 TEMATHKE SKCIIEPUMEHTA (BBIXO MPOAYKTa PEaKLuH, Macca
HaBeCKU, 00beM pacTBopuTessi). O6paboTKa JaHHBIX, aHAINU3 U OI[EHKA UX JOCTOBEPHOCTH (BBIUMCIICHHE
CPEIHEr0o 3HAYEeHUs SKCIIEPHUMEHTANIBHBIX TaHHBIX, TOrpemHocT). [IpencraBnenne pe3ynbTaTos
SKCIIEPUMEHTA B pa3InuHOl dhopme (Tabnwuiia, rpaduk, OTYET, JOKIA], MPE3CHTAIIHS)

OK 01

Tema 9.1.2.
XUMHYECKUN aHAIIN3
po0 BOJIBI

Coaep:xaHue yueOHOIro MaTepuaJia

Knaccudukanus npo6 BoIbl O BUIY U HA3HAYEHUIO, HCXO/IA U3 €€ XUMHUYECKOT0 COCTaBa.
OpranonenTuyecKkrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTB) BO/Ibl. KUCITIOTHOCTD 1
HIeNTI0OYHOCTh BOJBL. pH cpenbl u MeTo bl ee onpezenenus. JKecTKoCTh BOABI M METO/IBI €€ OMPEICICHHUS.
CyIHOCTh METO1a TUTPOBAHUS. BUIIBI )KECTKOCTH BOJIbI (BpeMEHHAs M OCTOsIHHAS ). JKeCTKOCTh BOJIBI
KaK MPUYHMHA BBINAICHUS OCAIKOB WJIM 00pa30BaHUs COJICOTIOKEHHUH, UMEIOIUX MECTO B OBITY U Ha
npon3BoACcTBE.COCTaB COJEH, BHI3BIBAIOIINX KECTKOCTD BOJIbI. XMMHYECKHUE TIPOLIECCHI, YCTPaHSIOIINE
JKECTKOCTb BOJIbl. Y paBHEHUSI XUMHUECKUX PEaKIUN, WILTIOCTPUPYIOMIUX MPOILIECCHI, TPOUCXOISAIINE TPU
YCTpaHEHUH JKECTKOCTH. Y CTPaHEHNE BPEMEHHOM JKECTKOCTH OBITOBBIMH M XHMHYECKUMHU CITIOCOOAMH.
CniocoObl ycTpaHeHuUsl TOCTOSIHHOM dKECTKOCTH

HpaKTuqecm{e 3aHATHSA

[TpakTuueckas padota Nel7.1.2 «KoHueHTpaiius pacTBOPOBY.

CniocoObl BbIpa)keHUsI KOHIIEHTPALMU pacTBOPOB: MaccoBas J10JIsl paCTBOPEHHOI'O BEIIECTBA, MOJIIpHAs
Y MOJISUIIbHAsI KOHIIEHTpauuu. Tutp pactBopa. Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX
3a/IaHUI Ha pacyeT KOHIICHTPAIMH 3arpsA3HSIOIMINX BEIIECTB U UX CPABHEHHE C MPEETHHO
nqomyctuMbiMu KoHIeHTparusMu (I1TJIK)

OK 01
OK 02
OK 07

Tema 9.1.3.
XUMUYECKUN KOHTPOJIb
Ka4yeCcTBa MPOAYKTOB
MUTaHUSA

Coaep:xxanue yueOHOIro MaTepuaJa

KauecTBeHHBIN XUMHYECKUI COCTaB MPOAYKTOB uTaHus. BemecTsa, Qanbcuduunpyromume npoayKThl
NIUTaHMs, ¥ BELIECTBA, 3arPSI3HAIOIIUE POAYKThI MUTaHuA. OnpeesieHne 3arpA3HsOIMX XUMAYECKUX
BEILECTB B MPOAYKTaX IMUTAHMUSI, ONIPEACIICHUE BEIIECTB, HE 3asBJCHHBIX B COCTABE MMPOJIYKTOB IMUTAHMUS.

IIpakTHYecKkHe 3aHATHA

[TpaxTrueckas padota Nel7.1.3 «Opranuueckue ¥ HEOpraHU4eCKHe BEIEeCTBA, BXOASIINE B COCTaB
IPOAYKTOB TUTAHUS.

Omnpenenenue coctaBa OJIt0]1 Ha COJIEPKAHUE MAKPO U MUKPOIEMEHTOB. M3ydeHne npeanoxKeHHbIX
npernojiaBaTeneM OJro] Ha MpeIMeT XUMUYECKOTO COCTaBa, OINpeIeIeHUE I0JIeH OT CyTOUHOM HOPMBI
MaKpoO ¥ MUKPO3JIEMEHTOB B YKa3aHHOM OJIr0JIe.

OK 01
OK 02
OK 07
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Pemenne IMPAKTUKO-OPHUCHTHPOBAHHBIX 3a/4a4 I10 KYHHHapHOfI TCMATHUKC Pa3JIMYHBIX TUIIOB

Tema 9.1.4.
XUMHUYECKUI aHAIIN3
po0 MOYBBI

Conep:kaHue y4eOHOIro MaTepuaa

KJIaCCI/I(bI/IKaI_[I/ISI IMO4YB 110 BUAY W HA3HAYCHHIO, UCXOA U3 XUMUYCCKOI'O COCTaBa. I/IHCHTI/I(bI/IKaLII/ISI
pOoOBI MOUBHI 110 €€ XUMUYECKOMY COCTaBy, OMMCAHHE BOZMOXKHOCTEH ee npuMeHeHus. TpeOoBaHus K
KauCCTBY IMOYBbI PA3JIMYHOI'O HA3HAYCHHUA. Onucanue OCO6CHH0CT€I\/JI HCIIOJIBb30BaHUs I1I0YB B
3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YTy4IlIeHUsI Ka4YeCTBa IMOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.
O0J1acTi UCTOIB30BAHUS OPraHUICCKUX yI0OPEHUH B 3aBUCUMOCTH OT KQUE€CTBEHHOT'O COCTABA.
Ornucanue opraHu4ecKuX y100peHil U UX IPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa MOYBHI U €€
pPa3HOBUIHOCTH

IIpakTHyeckue 3aHATHS

[TpakTaeckast padborta Nel7.1.4. «CocraB, Ha3HAUYCHUE U IPUMEHEHUE MHHEPAIBHBIX yI00pEHUY.
O6unactu Ha3HAueHUS (IPUMEHEHUs1) TOYBBI, UCXOS U3 KAYECTBEHHOTO ¥ KOJTMYECTBEHHOT'O COCTaBa.
AHanM3 HOpMaTUBHOU JOKyMEHTAIMu. PoJib HEOPraHUYECKHUX BEIIECTB B KAYECTBE MUHEPATbHBIX
ya00peHu, yayummrenei noussl. CocTaB MUHEPAIbHBIX yI0OPEHUI U X IPUMEHEHHE B 3aBUCIMOCTH
OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTU. B3anMOCBs3b cocTaBa y0OpEeHUN U UX BIMSHUS Ha
BEreTaTHBHbIC CBOWCTBA U IUIOJOHONICHUE PACTEHUI

OK 01
OK 02
OK 07

Tema 9.1.5.
HccnenoBanre 00bEKTOB
ouochepsl

Coaep:xxaHue y4eOHOIro MaTepHuaJia

Y4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00JIaCTH Hcclea0BaHus 00beKTOB Ouochepsl. O030p Tem
y4e0HO-HCCIIeIOBATEIILCKUX IPOSKTOB. AJITOPUTM BEITIOJTHEHUS TpoekTa. OnpeaencHue mpooaemMsl
uccienoBanus. MeTo bl MOUCKA, aHATU3a U 00padOTKU HHPOPMAIIHH O MPOEKTE B PA3TUUYHBIX
HUCTOYHUKAX

HpaKTuqecm{e 3aHATHSA

[TpakTiueckas paborta Nel7.1.5. «MccnenoBanme 06bekTOB 6Mochepsl ¢ yueToM mpodheccuoHambHOMI
HaIpaBJICHHOCTH

O06ocHOBaHME aKTyaIbHOCTH BBRIOPAHHOM TeMbl. BrisBrieHue npobdiemsl uccienoBanus. Beioop
00BEKTOB M METOJIOB HccienoBanus. [locranoBka 1eneii u 3a1a4 uccienoBanus. OnpeneaecHue
NpoJyKTa ucciaeaoBanus. OnpeneaeHue 3TarnoB U COCTABIEHUE TIaHa UCCIIEIOBAHUS.

3amuTa npoexkra: [IpencraBnenre pe3yabTaTOB BRIMOJHEHUS YI€OHO-UCCIIEI0OBATEIHCKIX ITPOCKTOB
(BBICTYILJICHUE C MIPE3EHTAIINEH )

OK 01
OK 02
OK 04
OK 07

IIpomexyTouHAast aTTeCTALMSA MO TUCHHUILIMHE (DK3aMEH)

Bcero

126

s xapakmepucmuxu yposHs 0c80eHUs y1ebH020 Mamepuaia UCnoib3yomcs ciedyrouue 0003HAUeHUs.!
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1. — o3nakomumenvHwlll (Y3HABAHUE PAHEE U3YYEHHBIX 00BEKMO8, CBOUCMSE),; 2. — penpoOYKMUBHbII (8bINOJIHEHUE OessMeNbHOCMU N0 00pa3yy, UHCMPYKYUU
UU NOO PYKOBOOCHIBOM,)
3. — npoOyKmMuBHbwlll (NIAHUPOBAHUE U CAMOCMOSIMENbHOE BbINOJHEHUE 0eSIMENTbHOCIU, peuleHue NPooIeMHbIX 3a0ay)
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2.4 Coaepxanue pa3iejioB IMCHUUNINHBI

2.4.1 3aHATHA JeKIIHOHHOI0 THIIA

No ®dopma
pa3 | HaumenoBanue TEKYILEro
Coneprxanue pasjaena
JIeN | pa3ziesioB U TEM KOHTPOJIA
a
1 2 3 4
1 cemecmp
Hayunbie MeTObI MO3HAHMS BEIIECTB U XUMHUYECKUX v
sIBJIEHUH. PoJb SKCIIEpUMEHTa U TEOpUH B XUMHH. 3HAUEHUE
Bsenenue XuMuU pu ocBoeHuu npodeccuii CITO u cienmanbHoOCTEH
CIIO ectecTBeHHO-HAYYHOTO MPOoduiis mpodhecCuoHaILHOTO
o0pa3oBaHusl.

Pa3znen 1. TeopeTnueckue 0CHOBbI XUMHH

1 Tema 1.1. XUMHYECKUH JIeMEHT. ATOM. SIpo aTomMa, H30TOTIBI. vV, T
OcHOBHbIE DnexTpoHHas 000JI04Ka. DHEPreTUYECKUE YPOBHH,

XUMHAYECKHE MOJYPOBHU. ATOMHBIC OpOUTAIIH, S-, P-, d- SJICMEHTEHI.
MOHATUSA U Oco0eHHOCTH pacrpeaeneHus YEKTPOHOB MO0 OPOUTAIISIM B
3aKOHBI, aToMax 3JIEMEHTOB MIEPBBIX YETHIPEX MEPUOJIOB.

CTpPOEHHUE DnexTpoHHas KoHburypamus aromoB. OCHOBHbBIE

aTOMOB XUMHUYECKUE 3aKOHBI

XUMHUYECKUX

3JIEMEHTOB

2 Tema 1.2. Ilepuonuueckas cucreMa XuMHYECKUX 351eMeHTOB J[. M. vV, T
[lepuoanueckuii | MenneneeBa. CBsi3b IEPUOANYECKOTO 3aKOHA U
3aKOH U [lepuoanueckoil cUCTEMbI XUMUYECKUX 3JIEMEHTOB C
[lepuonnueckast | COBpeMEHHOM TeOpUel CTPOSHUSI aTOMOB. 3aKOHOMEPHOCTH
cucremMa W3MEHEHHUS CBOMCTB XUMHUYECKHX JIEMEHTOB, 00pa3yeMbIX
XUMUYECKUX VMMM MPOCTHIX U CJIIOKHBIX BEHIECTB MO TPyMIaM U mepuoam
snemMeHTOoB /l. [lepuoanueckoii cuctembl. 3HAUEHUE MEPUOIUUECKOTO
N. MenaeneeBa, | 3aKk0OHa U CUCTEMbI XUMUYECKHX deMeHTOB J[. M.

UX CBS3b C MeHeneeBa B pa3BUTHH HAYKH.

COBPEMEHHOMN VYcTaHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB

Teopueit XUMHUYECKUX AJIEMEHTOB U NMEPUOANYECKUM U3MEHEHUEM

CTpOEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCTUHEHHI B

aTOMOB COOTBETCTBHUHU C MOJ0xeHHeM [leproauyeckoil CUCTEMBI.
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3a/IaHMI HAa XapaKTEePU3aALNI0 XUMUYECKUX 3JIEMEHTOB
«MeTtannmuyeckre / HeMeTaJUTMYeCKUEe CBOMCTBA
XUMHUYECKUX AJIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM
CTPOCHUEM U TTOJI0KEHHUEM B MEPUOTNIECKON CUCTEME
xuMHuueckux aneMeHnToB .M. Menneneesa»

3 Tema 1.3. Ctpoenue BemecTBa. XUMHYECKas CBA3b. Bubl v, T
Crpoenue XUMHYECKOH CBsI3U (KOBAJICHTHAsI HEMOJSIPHAS U TIOJISIpHAs,
BEIIIECTBA U WOHHAas1, MeTajunueckas). MexaHu3mbl 00pa3oBaHUs
npupoja KOBaJICHTHOW XUMUYECKOU CBSI3U (OOMEHHBIN M TOHOPHO-
XUMHUYECKON akuenTopHsbIit). Bonopoanas cBs3b. BaneHTHOCTD.

CBSI3H. DneKTpooTpulaTeabHOCTh. CTeneHb okucieHus. oHsbl:
MHoroo6pa3ue | KaTHOHBI U aHUOHBI
BEILIECTB
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4 Tema 1.4. Knaccudukanus neoprannyeckux Bemects. Homenknarypa | Y, T
Knaccudukanus | HeopraHMUECKUX BEIIEeCTB (OKCUAbL, TMIPOKCUIbI, KUCIOTHI,
, U conu). BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
HOMEHKJIATypa | CTPOCHHUA. ATperaTHble COCTOSHHS BELECTBA.
Heopranndecku | Kpucrammmueckue u amopdHbIe BemecTBa. 3aK0H
X BEILECTB IIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIBI KPUCTAIIIMYECKUX
pelIeToK (aToMHasi, MOJIEKYJIipHasi, HIOHHas,
MeTaJuIn4yecKast). 3aBUCMMOCTb CBOIMCTBA BEIIECTB OT THUIIA
KPUCTAIUIMYECKON PEeIIETKH
5 Tema 1.5. Xumuueckas peakius. Kiraccudukamnus v THmsI P,V, T
Tunel XUMUYECKHUX PEAKLUN B HEOPTaHUYECKOW U OPraHUYECKON
XMMHYECKHUX XMMHH. 3aKOHBI COXPAaHEHUS MacChl BEIIECTBA, COXPAHECHHUS
peakuuit U IPEBPAILCHUS] SHEPTUU IPU XUMUYECKUX PEaKLUsX.
OKuCINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINUU (YpaBHEHHUS
OKHCJIEHUSA-BOCCTAHOBJICHUS, CTENIEHb OKUCIICHHUS,
OKHCJIUTEJIb U BOCCTAHOBUTEJb, IIPOLIECCHI OKUCIICHUS U
BOCCTAHOBJICHUSI, BAKHENIIINE OKUCIUTEIN U
BOCCTAHOBUTEJIN, METOJI JIEKTPOHHOIO OanaHca,
3JIEKTPOJIN3 PaCTBOPOB U PACILJIABOB BEILECTB,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B IIPUPO/IE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEILHOCTH
OpraHU3MOB)
6 Tema 1.6. CKOpOCTh peakiyu, ee 3aBUCUMOCTh OT Pa3IUIHBIX vV, T
Ckopoctb (akTOpOB: MPUPOIBI PEArUPYIOLINX BEIECTB,
XUMHYECKHX KOHLEHTPALUU pearupyouIx BEUIECTB, TEMIIEPATyPhl U
peaxkuui. TUTOIIAIN PEAKIIMOHHOM MOBEPXHOCTH. TernsoBblie 3¢ GeKThI
XuMuyeckoe XUMHUYECKUX PEaKIM: 9K30- U SHJOTEPMUUECKHE PEaKIUU.
paBHOBECHE OOpartuMeble peakiuu. XUMU4ecKoe paBHOBecHe. DaKTopsI,
BIIUSIIOLIME HA COCTOSIHUE XUMUYECKOTO PAaBHOBECHS
(KOHLIEHTpAalMsl PeareHTOB UM MPOAYKTOB PEaKIUH,
nasieHue, remnepatypa). [punuun Jle Illarense
7 Tema 1.7. PactBOpsbl. Buasl pacTBOPOB 110 COAECPKAHUIO VY, T, KP
PactBopsl, pacTBOpeHHOro BemniectBa. Pactesopumocts. [IonsATHE 0
TEeopHUs JUCIIEPCHBIX cUcTeMax. MICTUHHBIE U KOJUIOUIHBIE
JJIEKTPOJIUTUYEC | pacTBOPHI. MaccoBas 1075 BemecTsa B pactsope. [lonaTue
KOU 0 BojIopoiHOM Tokasarese (pH) pactBopa.
JUCCOLUAUU U | DneKTponuTudeckas aucconuanus. CuiibHble U cinalble
VOHHBIA OOMEH | 3JIEKTPOJIUTHI, HEIJIEKTPOIUTHI. Peakliuu HOHHOTO 0OMeHa
Paznen 2. Heoprannueckasi xumMus
8 Tema 2.1. Merasuisl. [lonoxenue metamuios B [lepuonnueckoi v, T
duzuko- CUCTEME XMMHUYECKUX 3JIeMeHTOB. OCOOEHHOCTH CTPOEHUS
XUMHYECKHE 9JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuoB. O0mue
CBOMCTBA ¢usnueckue cBoiicTBa MetaioB. CIlaBbl METAJLIOB.
HEOpPraHWYECKH | DIEKTPOXUMUUYECKUH sl HAPSYKEHUI METaJUIOB.
X BEILECTB XUMHYeCcKHe CBOMCTBA BaKHEHIINX METaJUIOB (HaTpuUi,

KaJuH, KAJIbIIUI, MarHui, aJllOMUHNM, [IUHK, XPOM, KEJIE30,
MeZlb) U uX coenrHeHni. OO0Ie crnocoObl MOIydYeHus
MeTtayioB. [IpuMeHeHre MeTaioB B OBITY U TEXHUKE.
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Hewmeramnsl. [Tonoxenne Hemeramios B [lepuoauueckoit
cucteMe xuMudeckux aneMeHToB /.M. Menaeneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB. DH3UYECKIEe CBOHCTBA
HEMETAJIJIOB. AJUIOTPONHS HEMETAJIOB (Ha pUMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa). XuMUIeCKUe
CBOMCTBA U IPUMEHEHUE BAKHEUILINX HEMETAIIIOB
(ra;moreHoB, cepsl, a3ota, Gocdopa, yriaepoaa U KpEMHUSA) U
WX COeIMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT,
BOJIOPOAHBIX coelMHEeHUi ). [[puMenenre BaKHEUIINX
HEMETAJVIOB U MX COCIMHEHUN. XMMUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB (OKCHIOB,
THAPOKCHUIOB, KUCIIOT, cojel u Ap.). ['eHeTnyeckas cBs3b
HEOPraHUYECKHUX BEILECTB, MPUHAUICIKAIIUX K Pa3TUUHBIM
KJ1IaccaM. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOIHBIX COCTUHEHHM, BBICITUX OKCHIOB U
TUAPOKCHUJIOB

9 Tema 2.2. CocraBieHre ypaBHEHUH peakliuii oOHapykeHus kaTuoHos | Y, T
WUnentudukanu | [-VI rpynn u aHMOHOB, B T.4. B MOJICKYJIIPHOW U MOHHOM
s ¢bopmax. Peakunu oOHapyKeHHsSI HEOPTAHUIECKUX BEIIECTB
HEOPraHWYECKU | B pEalbHBIX 0OBEKTAaX OKPYKAIOIIEH Cpe/Ibl
X BEILECTB.
10 | Tema 2.3. OO6mue npeacTaBiaeHUs O MPOMBIIICHHBIX CIIOC00ax Vv, T, KP
[Ipon3BoJCTBO | MOMYYEHMS] XUMUUECKHUX BEIIECTB (Ha MpUMeEpe
HEOpPraHWYECKU | MPOU3BOJACTBA aMMHUAKa, CEPHOM KUCIIOTHI). UepHas 1
X BEILECTB. LBeTHas MeTautyprud. [IpakTuueckoe npuMeHeHne
3HaueHue 3JEKTPOJIN3a JIJIsl OJIyYEHUS HIEJIOYHBIX,
U IPUMEHEHHUE B | LIEJIO0YHO3EMEIbHBIX METAJUIOB U aJlFOMUHMSL. CTEKIIO U
OBITY CHJIMKaTHas IPOMBILIIIEHHOCTb. [Ipobiaema 0Tx010B 1
U Ha MOOOYHBIX MTPOTYKTOB
IIPOU3BOJICTBE
2 cemecmp
Pasnen 3. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XUMHUH
11 | Tema 3.1. [Ipeamer oprann4eckoil XUMHUH: €€ BOZHUKHOBEHHE, vV, T
Knaccudukanus | pa3BuTHEe ¥ 3HaYCHHUE B TIOJIyYE€HUH HOBBIX BEILIECTB U
, CTPOEHHE MareprayioB. Teopust CTpOCHUSI OPraHUYECKUX COSTMHEHUN
n HoMeHKatypa | A.M. bytnepoBa, €€ ocHOBHbIE N10J105KeHUA. CTPYKTypHbIE
OpPraHUYECKUX (hopMyIbl OpraHndeckux BeuiecTs. ['oMonorus, usomepus.
BELIECTB XuMHYecKas CBsI3b B OpPraHU4ECKNX COCIUHEHUAX: KPaTHbIE
CBSI3M, G- U TM-CBS3HU.
IIpencraBnenue o kaaccu(UKaLUU OPraHMYECKUX BEILECTB.
Homenknarypa opraHiueckux cOeMHEHHM
(cucTemaruyeckasl) U TPUBHAIbHbIE HA3BaHUS BaKHEHIIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB
Pa3nen 4. YrieBoaopoabsl
12 | Tema 4.1. [IpenensHbIE YreBoOPOABI (alKaHbl): cocTaB U ctpoenue, | P, VYV, T
YriaeBogopoibl | TOMOJIOTHYECKHM psii. MeTaH U 3TaH: cOCTaB, CTPOCHHUE,
U UX ¢u3nyeckre 1 XUMHYECKHE CBOMCTBA (PeaKkIMK 3aMeIeHus
MIPUPOJIHBIE Y TOpPEHHUsI), HaX0XKJIEHUE B MPUPOJIE, TOIyUCHHUE U
HCTOYHUKH npuMeHeHue. HerpenenbHble yriieBo10po/ibl (aJTKEHBI,

AJIKaJIMEHBI, ATKHUHBI).
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AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psid. DTUIIEH
Y IPOMUJICH: COCTaB, CTPOEHUE, PU3NUECKHEe U XUMHUECKHE
CBOMCTBa (peaKkU TUAPUPOBAHUS, TAIOTEHUPOBAHNUS,
ruapaTalyy, OKUCICHUS U MOJMMEPU3allun) TOTyYeHHE U
MIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunoyraaueH-1,3,
XMMHUYECKOE CTPOEHHE, CBOICTBA (peaKuus
MOJINMEPU3aIIH ), TPUMEHEHUE (17151 CHHTE3a IPUPOAHOTO U
CHUHTETHUYECKOTO KayuyKa 1 PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTMUYECKUH Psil. ALIETHIIEH: COCTaB, XUMUUYECKOE
cTpoeHue, pu3nuecKre U XUMUYECKUEe CBOMCTBA (peaKIiu
TUAPUPOBAHUS, TATIOTCHUPOBAHUS, TUIPATAILIUIN TOPEHHUS),
MOJIy4eHUE U PUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOI'O TUIAMEHU JJIs1 CBAPKU U PE3KU
METaJJIOB). ApOMaTHYECKHE YIIIEBOJAOPOIbI (apEHBI).
Benzoun u Tonyon: cocras, ctpoeHue, GundecKkue u
XMMHUYECKHE CBOICTBA (peakuy rajJoreHUpOBaHUs U
HUTPOBAHUA), MOTYYCHHE U TPUMEHEeHHe. TOKCUYHOCTh
apeHoB (BIUsHUE O€H30JIa HA OPTraHU3M UYEJIOBEKA).
I'enetnueckas CBS3b MEXKIY yIiIeBOJIOPOAAMU,
MPUHAIEKAITUMU K Pa3IMYHbIM KJIaccaM.

[Ipupoanbie HICTOYHUKH YyTIeBOA0poAoB. [Ipupoanslii ras u
noryTHbIe HeTsHBIE ra3el. HedTh u e€ mpoucxoxaeHue.
Crnioco0sI iepepaboTkr HePTH: IEPETOHKA, KPEKUHT
(TepMUYECKHil, KaTaTUTHYECKUiT), muposn3. [IpoayKTsl
nepepaboTku HeTH, NX TPUMEHEHHUE B IPOMBIIUIEHHOCTH U
B ObITy. KaMeHHBIH yrojb ¥ NPOJIyKTHI €ro nepepaboTKu

13 | Tema 4.2. [TonsiTre 06 OpraHMYEeCKOM BEIIECTBE U OPTaHUUECKOM VvV, T, KP
duzuko- xumuun. KpaTkuii ouepk UCTOpUU pa3BUTHS OPraHUYECKOU
XUMUYECKUE xuMur. OCHOBHBIE TIOJIOKEHUS TEOPUU CTpoeHus A. M.

CBONCTBA bytneposa. XumMuueckoe CTpOEHUE U CBOWCTBA
YIJIEBOJIOPOZIOB | oprannueckux Bemects. [lonarue 06 nzomepuu. CriocoObt
0TOOpaKeHHsI CTPOSHUS MOJIEKYJIbI ((POPMYJIIbI, MOJIENIHN).
Krnaccudukanus opraHHueCKUX BEIIeCTB B 3aBUCUMOCTH OT
CTpoeHuUs yriiepoaHou nenu. [onstue GpyHKIMOHATBHOMN
rpynisl. [loHsTHE 0 TUNIAX U MEXaHU3MaX peaklnil B
OPraHN4eCKOr XMMHH.
Paznen 5. Kuciopoaoconepixamue oprannyeckie coeIuHeHus
14 | Tema 5.1. [IpenenbHBIE OTHOATOMHBIE CIIUPTHI (METAHOJ U 3TAHOM): vV, T

Cnuptel. ®enon

cTpoeHue, (pru3nyecKre 1 XUMHUECKUE CBOICTBA (peakiuu ¢
AaKTUBHBIMH METaJUIaMH, TaJJOT€HOBOJJOPOIaMH, TOPEHHE),
IIpUMEeHeHHe. BoopoaHbIe CBI3U MEXY MOJIEKYIaMu
cnupTtoB. OU3MOIOrMYECKOe JEHCTBHE METAHOA U 3TAHOJA
Ha OpraHu3M 4YeJIOBEKa.

MHoroatoMHble CIUPTHI (3THUIICHIVIUKOIb U TIULEPHH):
cTpoeHue, pu3nyecKre 1 XUMHUUECKUE CBOICTBA
(B3auMoielicTBHE CO LIEIIOYHBIMU METAJUIaMU,
KaueCTBEHHAas pEaKliis HA MHOTOATOMHBIE CIIUPTHI).
®U3HOIOrNYECKOe AEVCTBUE HA OPraHU3M YEJIOBEKA.
[IpuMeHeHue MIMIEPUHA U OTUIICHTJIUKOJIA.
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®enoin. CTpoeHHEe MOJIEKYIbI, HU3NYECKHE U XUMHUYECKUE
cBoiicTBa (perona. TokcuanocTs (heHomna, ero
(bu3MOIOrNUecKoe ACWCTBUE Ha OPTaHU3M YEIOBEKA.
[Ipumenenue denomna

15 | Tema 5.2. Anpaeruapl U KeTOHBI ((hopMabIeTu, aleTanbIer I, v, T
AJbaeruabl. alleTOH): CTpoeHue, GU3NYECKUEe 1 XUMUYECKIEe CBONCTBA
KapGonossie (peakuu OKUCIEHUSI U BOCCTAaHOBJICHUS, KAYECTBEHHBIE
KHCIIOTBHI. peakuuu), noy4eHue u NpuMeHeHue.

CrnoxHble OHOOCHOBHBIE TIPE/IeNbHbIE KAPOOHOBBIE KUCIOTHI

3¢hupsI (MypaBbpHHAs M YKCYyCHAsl KUCIIOTHI): CTpOCHUE, (PU3UICCKUE
Y XUMHYECKHE CBOMCTBA (0OOIIHEe CBONCTBA KUCIIOT, pEaKIus
sTepudukanyn), noayyeHue u npumenenue. CreapuHoBas u
OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTEIN BBICIINX
KapOOHOBBIX KHUCIOT. MbLIa KaK COJH BBICIIMX KapOOHOBBIX
KHCJIOT, KX MOIOIIEe JCHCTBHUE.
Crnosxuble 3(Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT.
I'unponus cnoxubIx 3¢pupos. Kupsl. ['naponus ;xupos.
[Ipumenenue xupoB. buonornyeckas posib KUPOB

16 | Tema 5.3. YreBojbl: cocTas, KiaccupuKaius yrieBojaos (Mono-, mu- | Y, T

VYrneBoabl U nonucaxapubl). ['moko3a — mpocTeinii MOHOCaxapu/I:
0COOEHHOCTH CTPOCHHSI MOJICKYJIbI, PU3UIECKUE U
XMMHYECKHE CBOICTBA ITIOKO3bI (B3aUMOJICHCTBUE C
ruapokcuaoM meau (1), okuciienrne aMMuadHbBIM PACTBOPOM
okcupa cepedpa (1), BocctaHOBIICHHE, OPOKEHUE TIIFOKO3bI),
HaxO0JICHUE B MPUPOJIC, TPUMEHEHHUE TIIFOKO3HI,
Ouosorudeckasi poiib B KH3HEACSITEILHOCTA OpraHu3Ma
yenoBeka. orocuntes. pykro3a Kak U30MEP TIIFOKO3BI.
Jucaxapupl: caxapo3a, MaibTo3a. BoccTaHaBnuBaromue u
HEBOCCTAaHaBIIMBAIOLMeE Aucaxapusl. ['uaponus
nucaxapusioB. HaxoxaeHnue B pupojie 1 IpuMEHEHHE.
[Tonucaxapuapl: Kpaxmal, IIIMKOTEH U 1IEJUII0JI03a.
CrpoeHue MakpoMOJIEKYJ Kpaxmaia, INIMKOTeHa U
LEJUT0I03bl. PU3MYecKue CBOMCTBA Kpaxmana u
LEJUTI0JI03bl. XUMHUECKHE CBOMCTBA Kpaxmalia: TUPOIIu3,
Ka4eCTBEHHAsl PEaKUUs C HOJI0M. XMMUYECKUE CBOKCTBA
LEJUTIONIO3BI: THAPOIIU3, TOTyueHue YPUPOB IEIITFOI03HI.
[TonsiTHEe 006 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aIeTaTHBIN MIETK)

17 | Tema 5.4. Y, T
N TpuBuanbHas U MEXAYHapOIHAsI HOMEHKIIATYpa,

XUMUYECKHUE CBOMCTBA, CIIOCOOBI TTOJIYYSHHS] CIUPTOB U

XUMUYECKUE

cBOMCTBA (heHonoB, KapOOHOBBIX KHCIOT U A(UPOB, AlIbJETHU]IOB
keToHOB. COCTaBIIEHHE CXEM PEAKITUH (B TOM YHCIIE TIO

KHCIIOPOJI0COIe .

pKaIx MPEAJIOKEHHBIM IIENOYKaM HpeBpaIJ_Ii:HI/II/I),
XapaKTEPHUIYIONMINX XUMHUECKHE CBOMCTBA

OpPTraHUYECKUX .

. KHUCJIOPOJIOCOIEPKAIINX OPTaHUYECKUX COSTUHEHUI

COEIMHEHUI

Paznen 6. A3oTocoaep:xamue opraHuyecKue coeInHeHust

18 | Tema 6.1. N v, T
AMIHLL AMWHBI: METUJIAMUH — IPOCTEUIIUHN TTPEICTABUTEID

) aMHHOB: COCTaB, XUMUYECKOE CTpOeHHE, (PU3NUecKHe 1

AMUHOKHUCIIOTBHI. o

Benkn XUMHUYECKHUE CBOMCTBA, HAXO0K/IEHUE B PUPO/IE.
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AMHUHOKHCIIOTHI KaK aM(OTEpHbIE OPraHUYECKUe
coequHeHus. OU3nyecKrne 1 XUMUYECKUE CBOKWCTBA
aMUHOKHCIIOT (Ha IpUMepe IMNMLIKHA). bruonoruyeckoe
3HAYEHUE aMMHOKUCIOT. [lenTuapl.

benku kak npuponassie noaumMepsl. [lepsuunas, BTopudHas
U TpETUYHasl CTPyKTypa 0esIkoB. XMMHUYECKHE CBOWCTBA
OEJIKOB: TUAPOJIH3, JeHATYpaIlHsl, KaYeCTBEHHBIC PEaKIH Ha
Oenku

Paszpnen 7. BeicOKOMOJIEKY A pHbIE COCUHEHUS

19 | Tema 7.1. OcHOBHBIE OHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX vV, T
[Tnactmaccsl. COEZMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
Kayuyku. CTEIIEHb MOJIMMEPU3ALINY, CPEIHSSA MOJIEKYJIIpHAs Macca.
Bonokna OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJISIPHBIX

COEMHEHUH — NOJUMEPU3ALIMSL U TOJUMKOHACHC AL
O3HakomiieHHEe ¢ 00pa3LamMu MIPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, INIACTMACC, KAy4yKOB: IJIACTMACCHI (IIOJIUATUIIEH,
MOJUIPONUIIECH, TOIUBUHUIXJIOPU, TOJUCTUPOIN);
HaTypaJlbHbIA U CHHTETUYECKHE KaydyKH (OyTa leHOBbIH,
XJIOPOIIPEHOBBIN U U30IIPEHOBBII); BOJIOKHA (HaTypajbHbIe
(XJI0TIOK, IIEePCTh, MENK), UCKYCCTBEHHbIE (all€TaTHOE
BOJIOKHO, BUCKO03a), CHHTETHYECKHE (KalpOH U JIaBCaH)

Paznen 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeJIbHOCTH YeJIOBeKa

20 | Tema 8.1. I'omosniornueckue psipl anpAeruaoB u KeToHoB. [Tousitueo | Y, T
Oprannyeckue | IIpaBuiia 3KOJOrMUYECKH 11€7€CO00PA3HOr0 MOBEICHUS B
BELIECTBA B OBITY U TPYAOBOM J€ATEIbHOCTH B LIEJIIX COXPAHEHUS
KHU3HENEATEeNIbH | CBOETO 37I0POBbs U OKpYXKArOIe NPUPOIHON Cpebl,

OCTH YEJIOBEKAa. | ONACHOCTh BO3AEHCTBUSI HA )KUBbIE OPIraHU3MBI

IIpon3BOACTBO U | OPraHNYECKUX BELIECTB OTAEIIBHBIX KJIACCOB

MIpUMEHEHNE (yryiieBogopo/ibl, COUPTHI, (PEHOIBI, XJTOPOPTaHUYECKUE

OpPraHUYECKUX IIPOU3BOJIHBIE, AJIBJIETU/IBI U JP.), I0KA3aTelb MPEAEIbHO

BELIECTB B JIOTTYCTUMON KOHIIEHTPAIMHU U €r0 UCIIOJIb30BaHuUeE.

IIpOMBIIIIEHHOC | bruooprannueckue coennuenus. llpumenenue u

™ Ouosiorndeckas poJsib yrieBonoB. OKHUCIEHNE YIIIEBOJIOB —
MCTOYHMK SHEPIHHU )KMBBIX OpraHu3zMoB. O6mactu
MIPUMEHEHUsI aMUHOKUCIOT. [IpeBpatiienust 6eIK0B MUIIH B
opranusMme. buonornyeckue GpyHKINUN OEIKOB.
buonoruueckue pyHkunu xupoB. Poab oprannyeckoit
XMMHUU B pEIIEHUH NMpoOIieM MUIIEBON 0€30MacHOCTH.
HyxsienHoBble KHCIOTBI: cocTaB U crpoeHue. CTpoeHue
HykieotunoB. CocrtaB HykinenHoBbix kuciaoT (IHK, PHK).
Ponb  HYKJIEMHOBBIX  KHUCIOT B  KM3HEAEATEIbHOCTU
OpPraHHU3MOB

21 | Tema 8.2. . v, T
X UMIHecKHE Ponp xumuu B QGecnequmvl 9KOJIOTMYECKOH,

TeXHONOLII SHEPreTUYecKOor U MUILEBOI 0€30MacHOCTH, Pa3BUTHH

B ITOBCEIHEBHOM
u
npogeccuoHaib
HOH
JeSITeIbHOCTU
JeJIOBEKa

MEIUIINHBI, CO3/1aHUU HOBBIX MAaTEPUAJIOB (B 3aBUCUMOCTH
0T BUJIa Mpo¢eCCUOHATBHON ACSITENbHOCTH ), HOBBIX
MCTOYHHUKOB SHEPTUH (IbTEPHATUBHBIC HCTOUHUKHI
sHeprun). [loHsTHE 0 HAYYHBIX METO/1aX MMO3HAHUS BEIIECTB
U XUMHU4YecKuX peakiuid. [IpencraBnenus 06 oduux
Hay4YHBIX TPUHLIUIAX POMBIIIIEHHOTO MOJIY4YEeHUS

32




BOKHEWIIMX BEUIECTB (Ha MpUMepax MpOou3BOACTBA
aMMHaKa, CEpHON KHCIIOThI, METAHOJIA).

UYenoBek B MUpPE BEIIECTB, MATEPUAIOB U XUMUYECKUX
peaKIuii: XuMHS ¥ 3JJ0POBbE YEIIOBEKA: IIPaBUIa
0€30IMacCHOTO MCIIOIH30BAHMSI JIEKAPCTBECHHBIX MPETApaTOB,
OBITOBOM XMMHM B IIOBCEIHEBHOM KU3HU. brITOBas
XUMHUYECKas FPAMOTHOCTh

Pa3zgen 9. UccaenoBan

e ¥ XUMHYEeCKHid aHaIM3 00beKTOB OHocdepbl U TexHochepbl

22 | Tema 9.1.1. BrinosiHeHUE TUIIOBBIX PACYETOB MO TEMATHKE vV, T
OcHOBBI SKCIEpUMEHTA (BBIXO/I MIPOAYKTA PEaKIIH, Macca HaBECKH,
nabopaTopHOU o0beM pacTBoputelst). O0paboTka TaHHBIX, aHATU3 U
MIPAKTUKHU B OLIEHKA MX JIOCTOBEPHOCTH (BBIYHCIICHUE CPETHETO
npodeccuonany | 3HaYEHHUS HKCIIEPUMEHTAIbHBIX TaHHBIX, [IOTPEIIHOCTH).

HBIX [IpencraBnenue pe3ynbTaToOB HKCIEPUMEHTA B pA3THUHON
J1a00paTOPHSIX dhopme (Tabnuna, rpaduk, OTYET, JOKJIAM], MPE3CHTAIIHS)

23 | Tema 9.1.2. Krnaccugukanus npo6 BoJsl 110 BUY U Ha3HAYEHUIO, v, T
XuMUYeCcKui UCXOJISl U3 €€ XUMUYECKOT0 COCTaBa.
aHaiu3 mpoo OpranonenTu4yeckrue CBOMCTBA (3amax, Ipo3pavyHOCTb,

BOJIbI LBETHOCTb, MyTHOCTh) BOZIbl. KHCIOTHOCTD U IIETI0YHOCTH
Boabl. pH cpeznpl 1 MeTobI ee onpeaeneHus. JKecTKocTh
BOJIBI M METO/IBI ee onpeenenus. CylnHoCTh MeToAa
TUTPOBAHUSI.

Bubl sxecTKOCTH BOJBI (BpeMEHHAs U TIOCTOSIHHAS).
JKecTkocTh BOJBI KaK MPUYMHA BBITIQJICHUAS OCAIKOB WIITH
00pa30BaHMs CONECOTIIONREHHM, UMEIOIINX MECTO B OBITY U
Ha MPOU3BOJICTBE.

CocTaB coseii, BEI3bIBAIOIINX KECTKOCTh BOBI.
XUMHUYECKHUE MPOLIECCHI, YCTPAHSIOIINE )KECTKOCTH BOIBI.
YpaBHEHHS] XUMUYECKUX PEAKITU, UILUTFOCTPUPYIOLTNX
MIPOIIECCHI, TPOUCXOISIINE TIPU YCTPaHEHHH KECTKOCTH.
YcTpaHeHne BpeMEHHOM jKeCTKOCTH ObITOBBIMH U
XUMHUYECKUMHU criocobamu. CriocoObl ycTpaHeHuUs
MIOCTOSIHHOM KECTKOCTH

24 | Tema 9.1.3. KauecTBeHHBI XUMHYECKHUI COCTAB IMPOAYKTOB IIUTAHUS. vV, T
XuMUYeCKui BemecTBa, panscudunupyronme npoayKThl MUTaHUS, U
KOHTPOJITh BEIIECTBA, 3arPsI3HSAIONINE TIPOTYKTHI ITUTAHUSL.

KayecTBa Omnpenenenue 3arpsi3HAIONIMX XUMIYECKUX BEIIECTB B

MIPOTYKTOB MPOAYKTaX MUTAHUS, ONPE/ICTICHNE BEIIECTB, HE 3asBICHHBIX

MUTaHUS B COCTaB€ MPOJYKTOB MUTAHUSI.

25 | Tema 9.1.4. Knaccudukanms mous 1o BUy U Ha3HAYCHHIO, UCXOS U3 vV, T
XUMHAYECKUH XUMHYECKOro cocraBa. Maentuduxanus mpoObl Mo4BbHI 1O
aHamM3 mpod €e XMMHYECKOMY COCTaBy, OTIMCAaHNE BO3ZMOKHOCTEH ee
TTOYBHI npuMeHeHus. TpeOoBaHMsI K KaUeCTBY MOYBBI PA3TMUYHOTO

HazHaueHus. Onrcanue 0COOEHHOCTEN NCIOJIb30BaHuUs TOYB
B 3aBUCUMOCTH OT TUIIOB, CIIOCOOBI YIyUIIEHHs KauyecTBa
MIOYB B 3aBUCUMOCTH OT Ha3HAYECHHS.

OO6nacTu UCTIOJIb30BaHMSI OPraHUYECKUX YI0OpEeHHi B
3aBHCUMOCTH OT Kau€CTBEHHOIr0 cocraBa. Onucanue
OpPraHUYeCKUX y100peHU U UX IPUMEHEHHE B 3aBUCUMOCTH
OT COCTaBa MOYBbI M €€ PA3HOBUAHOCTH
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Tema 9.1.5.
Uccnenosanue
00BEKTOB
ouocdepsl

Y4eOHO-HcCIe10BaTeNbCKUIA IPOESKT B 0071aCTH
uccaenaoBanusi 00bekToB Ouochepsr. O630p TeM yueOHO-
HCCIIEI0OBATENBCKUX MTPOEKTOB. AJITOPUTM BBIITOJTHEHUS
npoekTa. OnpezeneHne mpodIeMbl HCCIeOBaHus. MeTo bl
MOMCKA, aHaJM3a U 00padOTKKU MHPOPMALIUH O TIPOCKTE B
Pa3IMYHBIX UCTOYHHUKAX

[Ipumeuanue: T — TectupoBanue, P — Hanucanue pedepara, ¥ — ycrublil onpoc, KP — koHTposibHas
pabora

2.4.2 IlpakTn4yeckue 3aHATHS

Ne ®opma
pa3 | HaumenoBanue TEKYILEro
Coneprxanue pasnena
JIeNl | pa3liesioB U TEM KOHTPOJIA
a
1 2 3 4
1 cemecmp
Pa3znen 1. Teopernueckue 0CHOBBI XUMHH
1 Tema 1.1. OTHOcHTENbHBIE aTOMHAS U MOJIEKYJIIpHAsl MacChl. I1P
OcHoBHbIE Momnspuas macca. KonnuectBo BenjectBa. MaccoBast 1oiis
XUMHYECKHE BellecTBa. 3akoH ABoraapo. MoJsipHbIi 00BEM Ta30B.
MOHSTHS U OTHOCUTENBbHAS TVIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHUSIM
3aKOHBI, XUMHUYECKHUX PEAKLUN C UCIIOJIB30BAHUEM MACCOBOM 10N
CTpPOEHHUE BelIeCTBa, 00beMa (HOpMalIbHbIE YCIOBHUS) Ta30B,
aTOMOB KOJIMYECTBA BELIECTBA
XUMHUYECKUX
JJIEMEHTOB
2 Tema 1.2. [Iepuoanueckas cucreMa XUuMHUYECKHUX deMeHToB JI. 1. I1P
[lepuognueckuii | MenneneeBa. CBsi3b NEPUOANUYECKOTO 3aKOHA U
3aKOH U Ileproauueckoii CUCTEMbI XUMUYECKUX 3JIEMEHTOB C
[leprognueckast | COBpeMEHHON TEOPHEN CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
cUcTemMa W3MEHEHMsI CBOMCTB XMMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX
XUMHYECKHX VMU TIPOCTBIX U CJIOKHBIX BEIIECTB MO IPyIIaM U MepuoiaM
371eMeHTOB /JI. [leproguueckoii cucTeMsl. 3Ha4EHHE IEPUOANYECKOTO
N. MenaeneeBa, | 3aKk0OHa U CUCTEMbI XUMUYECKHX deMeHTOB J[. M.
UX CBSI3b C Menpeneesa B pa3BUTHH HAYKH.
COBPEMEHHOMN VYcTaHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB
Teopuen XMMHUYECKHX 3JIEMEHTOB U EPUOJUYECKUM U3MEHEHUEM
CTPOECHHUS CBOMCTB XMMUYECKHX AJIEMEHTOB U UX COEAMHEHUN B
aTOMOB COOTBETCTBHH C NoJIokeHHEM Ileproauueckoil cCUCTEMBI.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHUH Ha XapaKTepU3aLHUI0 XUMUYECKUX DJIEMEHTOB
«Merannnyeckue / HeMeTaNInyecKue CBOWCTBa
XMMHYECKHUX 3JIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM
CTPOEHHEM H IOJIOKEHUEM B IIEPUOANYECKON CHCTEME
xuMHu4ueckux aneMeHnToB .M. Menneneesa»
3 Tema 1.3. JleMoHCTpanus MoJienel KpUCTAUIMYECKUX PEIETOK: I1P
Crpoenue MOHHOM (XJIOpH] HATPHsI), aTOMHOM (rpaduT u anmas),
BEIIECTBA U MOJICKYJISIPHOM (YTIICKUCTIBINA Ta3, UOJ), METaJUTHIECKOM
npupoza (HaTpuii, MarHuii, Menp). Perienne npakTHUecKux 3aJjaHui
XUMUYECKON Ha COCTaBJICHUE JIEKTPOHHO-Tpadudeckux Gopmy
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CBSI3H. snemeHToB 1—4 nepuoaoB

MHoroo6pa3ue

BEILIECTB

Tema 1.4. Pemienue npakTHUeCKuX 3aaHUN IO KIACCU(PUKAIIH, I1P

Knaccudukanus | HOMEHKIAaType U XUMUYECKUM (hOpMyJIaM HEOPraHUYECKUX

, 1 BELIECTB Pa3IMYHbIX KJIACCOB (yrapHBIN ra3, yIJIEKHCIbINA

HOMEHKJIATypa | ras, aMMHak, rallcHasi U3BECTh, HErallleHas U3BECTbh,

HEOpPraHUYECKH | MHUTHEBAs COJA U IPYTUX): Ha3BaHMsI BELLIECTB 110

X BEILIECTB MexayHapoaHoi (MIOITAK) uinu TpuBuanbHOM
HOMEHKJIAType M COCTaBJICHUE (POPMYITBI XUMHUUECKUX
BELIECTB, ONPEIECICHAE IPUHAICKHOCTH K Kitaccy. [Tonck
uH(bOpMaIUY TI0 Ha3BaHUAM, UIEHTH(HUKATOpaM,
CTPYKTYpPHBIM (hopMysiaM. AHAJIN3 XUMUYECKON
nHpOpPMAIINH, TTOTy9aeMON U3 Pa3HBIX HCTOYHHKOB
(cpencTB MaccoBoi MH(popMaluu, ceTb HTepHET u Apyrue)

Tema 1.5. Xumnueckas peaxkius. Kimaccudukanus u Tums 1P

Tunsl XMMHMYECKHUX PEAaKIIMH B HEOPraHMYECKON U OPraHu4eCcKon

XUMHYECKHX XUMHH. 3aKOHBI COXPaHEHUSI MacChl BEIIECTBA, COXPAHEHHUS

peakuui U IIPEBPALLCHUS] SHEPTUU NP XUMHUYECKUX PEaKLUAX.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY (YpaBHEHUS
OKHCJICHUSA-BOCCTAHOBJICHUS, CTENIEHb OKUCIICHUS,
OKHCIIUTENb U BOCCTAHOBUTEIIb, ITPOLIECCHI OKUCIIEHUS U
BOCCTAHOBJICHM S, BAKHEHIINE OKUCIUTEIHN U
BOCCTaHOBUTENH, METO]I JJIEKTPOHHOI'O OaJlaHca,
JIEKTPOJIN3 PACTBOPOB U PAaCILIaBOB BELIECTB,
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHU B IIPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH
OpPraHU3MOB)

Tema 1.6. Pelrenne npakTuKo-OpueHTUPOBAHHBIX 3aaHull Ha aHanu3 | [1P

Ckopoctb (hakTOpOB, BIMSIOMIMX HA U3MEHEHHE CKOPOCTH XUMUYECKOU

XUMHYECKHUX peakuuu. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON peakluu OT

peakuui. MIPUCYTCTBUS KaTaIM3aTopa Ha MPUMEPE Pa3I0KECHUS

XHUMHUUECKOE IIEPOKCHJIAa BOJOPOAA C IOMOIIBIO TUOKCHA MapTraHLa U

paBHOBECHE KaTayiassl. Pemenne nmpakTuKo-OpueHTUPOBAHHBIX 3aJaHUI
Ha npuMeHeHue npuHnuna Jle-llaTense 11 HaX0XKAECHUS
HaIlpaBJICHUs CMEILEHUS PAaBHOBECHS XUMUUYECKON PEaKLINH
U aHaJau3 (aKTOPOB, BIUSIONIMX HA CMEIIEHHE XUMUYECKOTO
paBHOBECHS

Tema 1.7. PactBopsl. Buasl pacTBOPOB 110 COAECPKAHUIO ITP, KP

PactBopsl, pacTBopeHHOro BemiecTBa. Pactsopumocts. [IonsATHE O

Teopus JUCIEPCHBIX cUcTeMax. MICTUHHBIE U KOJIOUIHBIE

JJEKTPOJIUTUYEC | pacTBOPBI. MaccoBas 1075 BenecTBa B pactsope. [lonarue

KOU 0 BojiopoiHOM Toka3arese (pH) pactBopa.

IUCCOLMAIIAY U
WOHHBIA 0OMEH

DnektponuTrueckas aucconnanus. CUIbHbIE U clla0dbie
ANEKTPOJIUTHI, HEANEKTPOIUTHL. Peakinu noHHOro oOMeHa

Paznen 2. Heoprannueckasi xumus

35




8 Tema 2.1. CocraBieHne ypaBHEHUN XUMUYECKUX peakiuii ¢ yuactuem | I1P
dusuko- IIPOCTBIX U CJIOKHBIX HEOPTAHUYECKUX BEIIECTB: METAIIIIOB
XUMHUYECKHE 1 HEMETAJUIOB; OKCUJIOB METAJJIOB, HEMETAJJIOB U
CBOICTBa aM(OTEPHBIX JIEMEHTOB; HEOPTraHUUECKUX KHUCIIOT,
HEOPTraHWYECKH | OCHOBAHUHU M aM(OTEPHBIX THAPOKCHIOB; HEOPTAHUIECKUX
X BEILECTB COJIEH, XapaKTepU3YIOLUX UX CBOMCTBA.

Pacuérsl Macchl BeniecTBa win 00bEMa ra3oB 1o
U3BECTHOMY KOJIMUYECTBY BELECTBA, MACCE HIIM 00BEMY
OJIHOTO U3 YYacTBYIOILUMX B PEAKLIUU BELIECTB, PACUETHI
Macchl (00bEMa, KOTMYeCTBa BEIIECTBA) MPOAYKTOB
peakiuuu, eciii OJJHO U3 BELLECTB UMEET ITpuMecH. Pemenue
IIPaKTUKO-OPUEHTUPOBAHHBIX 33/JaHUI HA CBOMCTBA, COCTAB,
NoJTyyeHrne U 0€30MacHOe UCTIONb30BaHUE BAKHEHIITHX
HEOPraHMYECKUX BEIIECTB B ObITY U PO ECCHOHATILHON
JeSITEJIbHOCTH YEJIOBEKa

9 Tema 2.2. CocraBieHue ypaBHEeHUH peakiuii oOHapyxeHus katuonos | [1P
WUnentudpukany | [-VI rpynmn u aHHOHOB, B T.4. B MOJICKYJISIPHOW ¥ HOHHOM
A ¢dopmax. Peakuun oGHapyKeHHsI HEOPraHUUECKUX BEIIECTB
HEOpPraHUYECKHU | B peallbHbIX 0OBEKTAX OKPYKAIOIIEH Cpe/Ibl
X BEILIECTB.

10 | Tema 2.3. Pemenue npakTuko-OpueHTUPOBAHHBIX 3a/1laHUM O POJIH I1P, KP
[Ipon3BoacTBO | HEOPraHMYECKONW XMMHMH B Pa3BUTUU MEIHULIMHBI, CO3JaHUH
HEOpPraHUYECKU | HOBBIX MaTepUasoB (B CTPOUTENBCTBE U JIp. OTPACIAX
X BEILECTB. IPOMBILIIEHHOCTH)), HOBBIX UCTOYHUKOB SHEPIUU
3HaueHue (anmpTEepHATUBHBIE HICTOYHUKH SHEPTUHN) B PELIEHUN
U IIPUMEHEHHUE B | IPOOJIEM SKOJIOTHYECKO, SHEPreTHUECKOM U MUILEBOH
OBITY 0€301acHOCTH
U Ha
IPOU3BOJICTBE

2 cemecmp

Pa3zpnen 3. TeopeTnueckue 0CHOBBI OPraHMYeCKON XMMUM

11 | Tema 3.1. O3zHakoMJieHHe ¢ 00pa3aMi OPraHuYecKUX BEUIECTB U I1P
Krnaccudukanus | mareprasaMu Ha UX OCHOBE, MOJECIMPOBAHNE MOJIEKYI
, CTPOEHUE OpPraHUYECKUX BEILIECTB, HAONOIEHHE U ONTUCAHNE
1 HOMEHKJIaTypa | IEMOHCTPAIMOHHBIX ONBITOB 110 MPEBPAIIECHUIO
OpPraHUYECKUX OpPraHUYECKUX BELIECTB PU HarpeBaHuM (IUIaBJICHHUE,

BEILIECTB oOyrnuBanue u ropenue). CoctaBieHHE MOJHBIX U
COKpAILlEHHBIX CTPYKTYPHBIX (hOPMYJT OpraHMUECKUX
BELIECTB OTAEJbHBIX KJIACCOB, UCIIOJb3YS UX HA3BaHMUSI 110
cUCTeMaTU4YeCcKOi M TPUBHAIbHON HOMEHKIIAType (3TUJIEH,
alleTUJIeH, MIINIEepuH, peHon, GopMaabaeru, yKCycHas
KHCJIO0Ta, TIUIMH). PacueTsl mpocTeiiniei GpopmMyibl
OpPraHUYECKOI MOJEKYJIbI, UCXOS U3 JJIEMEHTHOIO COCTaBa
(8 %)

Pa3znen 4. YrieBoaopoabl

12 | Tema 4.1. [IpenenbHbIe yrieBoaopoabl (adKaHbl): cocTaB U ctpoenue, | [IP
VYrineBonopoasl | TOMOJIOTMYECKHH psia. MeTaH U 3TaH: coCTaB, CTPOEHUE,

U UX (u3nyeckre U XUMHUYECKHE CBOMCTBA (peaklUuy 3aMelIeHHS
IIPUPOJIHBIE U TOpEeHUs ), HaXOXKACHUE B IPUPOJIE, ITOTyUeHHE U
UCTOYHUKHU npuMeHeHue. HenpenenbHble yriieBoaopos! (aJIKeHbl,

aJIKaaAMCHBI, aJ'IKI/IHBI) .
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AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psid. DTUIIEH
Y IPOMUJICH: COCTaB, CTPOEHUE, PU3NUECKHEe U XUMHUECKHE
CBOMCTBa (peaKkU TUAPUPOBAHUS, TAIOTEHUPOBAHNUS,
ruapaTalyy, OKUCICHUS U MOJMMEPU3allun) TOTyYeHHE U
MIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunoyraaueH-1,3,
XMMHUYECKOE CTPOEHHE, CBOICTBA (peaKuus
MOJINMEPU3aIIH ), TPUMEHEHUE (17151 CHHTE3a IPUPOAHOTO U
CHUHTETHUYECKOTO KayuyKa 1 PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTMUYECKUH Psil. ALIETHIIEH: COCTaB, XUMUUYECKOE
cTpoeHue, pu3nuecKre U XUMUYECKUEe CBOMCTBA (peaKIiu
TUAPUPOBAHUS, TATIOTCHUPOBAHUS, TUIPATAILIUIN TOPEHHUS),
MOJIy4eHUE U PUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOI'O TUIAMEHU JJIs1 CBAPKU U PE3KU
METaJJIOB). ApOMaTHYECKHE YIIIEBOJAOPOIbI (apEHBI).
Benzoun u Tonyon: cocras, ctpoeHue, GundecKkue u
XMMHUYECKHE CBOICTBA (peakuy rajJoreHUpOBaHUs U
HUTPOBAHUA), MOTYYCHHE U TPUMEHEeHHe. TOKCUYHOCTh
apeHoB (BIUsHUE O€H30JIa HA OPTraHU3M UYEJIOBEKA).
I'enetnueckas CBS3b MEXKIY yIiIeBOJIOPOAAMU,
MPUHAIEKAITUMU K Pa3IMYHbIM KJIaccaM.

[Ipupoanbie HICTOYHUKH YyTIeBOA0poAoB. [Ipupoanslii ras u
noryTHbIe HeTsHBIE ra3el. HedTh u e€ mpoucxoxaeHue.
Crnioco0sI iepepaboTkr HePTH: IEPETOHKA, KPEKUHT
(TepMUYECKHil, KaTaTUTHYECKUiT), muposn3. [IpoayKTsl
nepepaboTku HeTH, NX TPUMEHEHHUE B IPOMBIIUIEHHOCTH U
B ObITy. KaMeHHBIH yrojb ¥ NPOJIyKTHI €ro nepepaboTKu
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Tema 4.2.
duzuko-
XUMHYECKHE
CBOMCTBA
YIJIEBOAOPOIOB

TpuBnaneHas 1 MeXTyHapOaHAsE HOMEHKJIATYypa,
XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTyYSHHS
yTI1€BOI0POAOB. MoeIMpoBaHHE MOJIEKYT M XUMHUECKUX
IIpeBpalleHNH yTriIeBoAOPOAOB (Ha IpuMepe 3TaHa, ITUIICHA,
alleTUIICHA U JP.) U TaJIOTCeHONPON3BOIHBIX. KauecTBeHHbBIE
peaKIMu yrieBOA0POA0B Pa3IMUHBIX KJIACCOB
(o6ecuBeunBaHne OpOMHON WM HOHOM BOJIBI, pacTBOpa
MepMaHTaHaTa KaJusl, B3aUMOJICHCTBHE alleTUIICHA C
aMMMa4YHbIM pacTBOpOM okcuaa cepedpa (1)), kauecTBeHHOE
oOHapy’KeHHe yriepoJa U BOJ0pOoJa B OpraHUYECKIX
BEIIECTBAX.

[Tomyuenue aTUIEHA U3 ATaHOJA B TA0OPATOPUU U U3YUECHHE
ero (pu3nuecKuX U XUMHUYECKUX CBOUCTB. CocTaBlieHUE
peaKIuii IPUCOCTMHEHUS M OKUCIICHHS Ha TIpUMepe
sTHIIeHA. Perienne pacyeTHbIX 3334 ¢ UCTIOIb30BaHUEM
IUIOTHOCTH I'a30B [0 BOJAOPOLY U BO3AYXY

TP, KP

Paznea 5. Kucioponoc

oJepiKalue OpraHu4eCKMue COCANHCHUA

14

Tema S5.1.
Cnuprel. ®enon

[IpenenbHbIe 0THOATOMHBIE CIUPTHI (METAHOJI U TAHOJ):
cTpoeHue, pru3nYecKre 1 XUMHUUECKUE CBOIMCTBA (peakiuu ¢
AaKTUBHBIMH METaJUIaMH, TaJJOT€HOBOJJ0POIaMH, TOPEHNE),
IIpUMEHEHHEe. BoopoaHbIe CBI3U MEXAY MOJIEKYIaMu
cnupTtoB. OU3MOIOrMYECKOe JEHCTBHE METAHOJA U 3TAHOJA

Ha OpraHn3Mm 49CJIOBCKA.

I1P
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MHOTr0oaTOMHBIE CIIUPTHI (STHUJICHTJIUKOIb U TIIHIEPHH):
CTpoeHHe, (pru3nuecKre 1 XUMUYECKHe CBOMCTBA
(B3auMo/IeliCTBHE CO MICIIOYHBIMU METAJUIAMU,
KauecTBEHHAas peakliis Ha MHOTOATOMHbBIE CITUPTHI).
DU3MOIIOTMYECKOE ICVCTBUE HA OPraHMU3M YEIOBEKA.
[Ipumenenue rivuepruHa U STUICHTIIUKOJS.

®enoin. CTpoeHHEe MOJIEKYIIbI, (PU3UYECKHE U XUMUYECKUE
cBoiicTBa (penona. TokcuunocTs (peHona, ero
(u3HoNIornYecKoe IeHCTBUE Ha OPraHu3M YelIOBEKa.
[Ipumenenue denosna

15

Tema 5.2.
AJLIeruael.
Kap6oHoBeie
KHCJIOTBHI.
CoKHBIE

3¢hupsI

Anpaeruapl U KeTOHBI ((hopMabIeTh, aleTanbIer I,
aIleTOH): CTPOCHHUE, PU3HUECKUE M XUMUUECKHE CBOMCTRA
(peakiuu OKUCICHUSI U BOCCTAHOBJICHUS, KAYECTBEHHBIE
peaKIum), MoTyuYeHUuEe U IPUMECHEHHE.

OnHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTHI
(MypaBbUHAs M YKCYCHAsl KUCJIOTBI): CTPOCHHE, (hU3HUecKue
Y XHMHYECKHE CBOMCTBA (0OIIHEe CBOMNCTBA KUCIIOT, PEaKIIus
sTepudukanyn), noayyeHue u npumenenue. CteapuHoBas u
OJICMHOBAs KMCIIOThI KaK IPEACTABUTEIIH BBICIINX
KapOOHOBBIX KHCIIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, KX MOIOIIEe JCHCTBHUE.

CnoxxHbIe 2(DUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT.
I'unponus cnoxubIx 3¢pupos. XKupsl. ['naponus ;xupos.
[Ipumenenue xxupoB. buonoruueckas poJib >KMPOB

I1P

16

Tema 5.3.
YrieBoabl

VYrneBosl: cocTaB, Kilaccuukanus yriieBo1oB (MOHO-, IH-
U nonucaxapubl). ['moko3a — mpocTeinii MOHOCaxapu/I:
0COOEHHOCTH CTPOCHHSI MOJICKYJIbI, PU3UIECCKUE U
XMMHUYECKHE CBOWCTBA ITFOKO3BI (B3aMMOAEHCTBHUE C
ruapokcuaoM meau (1), okucnenre aMMruadyHbIM PacTBOPOM
okcuna cepedpa (I), BoccranoBneHue, OpokeHHE TIIOKO3bI),
HaxX0XJIEHHUE B IPUPO/IE, IPUMEHEHHUE TITIOKO3bI,
Ouosiornyeckas posib B XKU3HEAEATEIbHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pykTo3a Kak U30MEP TITFOKO3BI.
Jucaxapupl: caxapo3a, MajibTo3a. BoccraHaBnuBaronme u
HEBOCCTAaHaBIIMBAIOLIMeE Aucaxapusl. ['uaponus
nucaxapuzoB. HaxoxxaeHnue B mpupoae U IpUMEHEHHUE.
[Tonucaxapuapl: Kpaxmal, IITMKOTEH U LEJUII0JI03a.
CrtpoeHne MakpOMOJIEKYJI KpaxMala, INIMKOreHa U
LEeJUTH0103bl. PU3MYecKue CBOMCTBA Kpaxmana u
LEJUTI0NI03bl. XMMUYECKHE CBOMCTBA KpaxMasa: THApOIIN3,
Ka4eCTBEHHAsl PEaKIs C HOJI0M. XMMUYECKUE CBOMCTBA
LEJITIOJIO3bI: THIPOJIN3, TIOTYYEeHHE 3(PUPOB HEITIOIO3BI.
[TonsiTHe 06 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aIeTaTHBIN MIETK)

I1P

17

Tema 5.4.
dusuko-
XUMHUYCCKUC
CBOMCTBA
KHUCJIOPOJ0COIE
pKaAIIIX
OpraHNYeCcKux
COCIMHEHU

TpuBnanbHas U MEXAYHApPOIHAsI HOMEHKIIATYpa,
XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOyYEHHsI CTUPTOB U
(heHooB, KapOOHOBBIX KUCIIOT U 3PUPOB, alIbIETUIOB U
KeToHOB. COCTaBJIEHHE CXEM peakluii (B TOM YHCIIe MO
MPeIJI0KEHHBIM LIEMOYKaM MTPEBPALLICHHIT ),
XapaKTepU3YIOIIHUX XUMUYECKHE CBOMCTBA
KHCJIOPOJIOCOEPIKAINX OPTaHUIECKUX COSTNHEHUI.
[IpoBesenue, HaOIIOACHNUE M ONIMCAHUE IEMOHCTPAIIMOHHBIX

I1P
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OTIBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHBIC PEAKIIHH
OJTHOATOMHBIX CIIUPTOB (OKHCIEHHE STAaHOJIA OKCUIOM MEIN
(I1)), MHOTOATOMHBIX CIIUPTOB (B3aUMOICUCTBHUE TIULIEPUHA
¢ runpokcuom meau (II)), anpaernaoB (OKUCICHHE
aMMMa4YHBIM PacTBOpoM okcuaa cepedpa(l) u rugpokcugom
menu (I1), B3ammoelicTBrEe Kpaxmalia ¢ H0JI0M), H3yUCHHE
CBOWCTB pacTBOpa YKCYCHOM KUCIIOTHI.

[IpakTueckoe NpUMEHEHUE ITUIICHTIIUKOIIA, TJINIEPUHA,
¢denona. [Ipumenenue Gpopmaibaeruia, aneTaibIeruaa,
YKCYCHOM KUCJOTHI. Perenne skcrepuMeHTanbHbIX 3a1a4
10 U3yUYEHUIO (PU3UKO-XMMHUYECKUX CBOWCTB
KHCIIOPOIOCOIEPKAIIMX OPraHUYECKUX COSAMHEHUN

Pasnea 6. AzoToconep:kamue oprannyeckne coeiNHEeHus!

18 | Tema 6.1. dusnyuecKre 1 XMMUYECKHE CBOMCTBA aMUHOB (pEaKIuu C I1P
AMUHBI. KHUCJIOTaMM U TOPEHMsI) 1 aMUHOKHCIIOT (Ha IpuMepe
AMUHOKUCIOTHL. | runuHa). HaOnroneHue u onvcanyne AeMOHCTPAalOHHBIX
benku OIIBITOB: JIeHATypaLus OEIKOB IIPU HArpeBaHUU, LIBETHbIE

peakiuu OeIIKOB

Pazaea 7. BbicokoMoJIeKYJIIPHbIE COeIUHECHUSA

19 | Tema 7.1. OcCHOBHBIE IOHATUSA XUMHH BBICOKOMOJIEKYJISIPHBIX I1P, KP
[Tmactmaccsel. COEAMHEHHUI: MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO,

Kayuyku. CTEIEHb ITOJIMMEPHU3aLluK, CPEAHSISI MOJIEKYJIIpHAs Macca.

Bonokna OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUH — IIOJUMEPU3ALINS U IOJMKOHACHCALUS.
O3nakomiieHHe ¢ 00pa3laMu MPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH, TJIACTMACC, KAY4yKOB: IJIACTMACCHI (ITOJIUATUIIEH,
MIOJIMIIPOIIUJIEH, TOJIMBUHUIXIIOPHU, OJIUCTHUPOI);
HaTypaJbHBIN U CHHTETHYECKUE KaydyKH (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN U M30IPEHOBBIN); BOJIOKHA (HATypajbHbIE
(XJI0MOK, MIepCTh, MENK), HCKYCCTBEHHBIE (alleTaTHOE
BOJIOKHO, BUCKO03a), CHHTETHYECKHE (KaIllpOH U JIABCaH).
Pemenue nenodek npeBpameHuii Ha FEHETHUECKYIO CBS3b
MeX/1y KJaccaMy OpraHMYeCKUX COEAUHEHUH ¢
COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX COEIUHEHUH 110
TPUBHAJIBHON WIM MEKIyHAPOJHON CUCTEMAaTHYECKOMN
HOMEHKJIAType. Perienne pacueTHsIX 3a1a4 10 ypaBHEHUAM
peaxkiuii ¢ yyacTueM OpraHMUYeCKUX BEIIECTB

Pasnen 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJIOBEKA

20 | Tema 8.1. IIpousBosacTBO MeTaHona, nepepadorka HegTH. [TomusTunen | I1P
Opranuueckue | Kak KPYyHMHOTOHHAKHBIN MPOIYKT XUMHUYECKOTO
BELIECTBA B npousBojcTBa. [Ipumenenune nstuieHa. [IpousBonacTBo u
KU3HEIESATEeNIbH | IpUMEHEHHWe Kaydyka U pe3uHbl. CHHTETHYecKHe |
OCTHU YEJIOBEKA. | UCKYCCTBEHHBIE BOJIOKHA, HX CTPOECHHE, CBOMWCTBA.
[IpousBoactBo u | [IpakTyeckoe HCMOIb30BaHUE BOJOKOH. CHHTETHYECKHUE
IIPUMEHEHNE IUIGHKU: M30JIMs A T[POBOJAOB, MeMOpaHbl st
OpPraHUYECKUX OTPECHEHMs] BOJIbl, 3alllUTHBIC IJICHKU MAJIi aBTOMOOMIIEH,
BELIECTB B IJIACTBIPH, XUpyprudeckue mnoss3ku. HoBble TexHoOmornn
MIPOMBIIIJIEHHOC | ajdbHeHIero COBEpIIEHCTBOBAHUS MOJIMMEPHBIX
TH MaTEpHUaJIOB

21 | Tema 8.2. Pemenue keiic-3amad no TeMam: MUIIEBbIE MPOTYKTHI, I1P

OCHOBGLI pallUOHAJIBHOT'O MU TAHUA, Ba)KHEHUIITHE
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XHUMHUYECKHE
TEXHOJIOTHH

B ITOBCETHECBHOM
Hu
npodeccuoHanb
HOH
JICITSIbHOCTHU
YyeJIOBeKa

CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE MaTEPHAIbI,
CEJIbCKOXO03SCTBEHHOE IPOU3BOJICTBO, KPACKH, CTEKJIO,
KepaMuKa, MaTepualbl JJIs JJIEKTPOHUKHU, HAHOMaTepUabl,
TEKCTUJIbHBIC BOJIOKHA, HICTOUHUKH SHEPTUHU, OPraHuYEeCKUe
Y MUHEpaJIbHbIE YI0OpEHMsI, IEKapCTBEHHBIE U
KOCMETHYECKHE MpernapaThl, ObITOBasI XUMUSI, MAaTEPUAIIBI U3
HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

3amuTa: [IpeacraBnenue pe3yabTaToB pelieHus Keic-3aaau
B (hopMe MUHU-JIOKJIAA (JIOMYyCKaeTCs NCIOIb30BAHNE
rpadUyeCKUX U MPE3EHTALMOHHBIX MaTEpUAJIOB)

Paznen 9. UcciienoBan

e U XUMH4YeCKHii aHaIu3 00beKTOB Onocdepsl H TexHochepbl

22 | Tema 9.1.1. BrInonHenue TUIOBBIX PACYETOB 10 TEMATUKE I1P
OcHOBBI 9KCIEPUMEHTA (BBIXOJ IPOAYKTA pEaKkiiK, Macca HaBECKH,
naboparopHoit | 00beM pactBopuTtelst). O6paboTka JaHHBIX, AHAIA3 U
IIPAKTUKU B OLIEHKA UX JOCTOBEPHOCTHU (BBIYHCIIEHUE CPEIHETO
npodeCCHOHaNb | 3HAYEHUS SKCIIEPUMEHTABHBIX TAHHBIX, TIOTPEITHOCTH).

HBIX [IpencraBnenue pe3ynbTaToOB HIKCIEPUMEHTA B pa3IMuHON
nabopaTopusix dbopme (Tabnwmia, rpaduK, OTYET, TOKIAJ, TPE3CHTAIINS)

23 | Tema 9.1.2. CriocoObI BhIpayKEHUSI KOHIICHTPAIIMN pacTBOPOB: MaccoBas | [1P
XUMUYeCKu JI0J1s1 PACTBOPEHHOTO BEIIECTBA, MOJISIPHASI U MOJISJIbHAS
aHau3 npood KOHIIeHTpauuu. TuTp pactBopa. Pemenue npakTuko-

BOJIbI OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA pacyeT
KOHIIEHTPALUH 3arps3HAIOIIMX BELIECTB U UX CPAaBHEHHUE C
IpesieabHO JoNyCTUMbIMU KOHIeHTparusmu (I1JK)

24 | Tema 9.1.3. OmnpenenieHne coctaBa OJIrO]] Ha COJIEPI)KAHUE MAKPO U I1P
XHAMHYECKUI MHKPO3JIEMEHTOB. M3ydueHne npeioKeHHbIX
KOHTPOJIb npernoaBaTeneM OJIro]1 Ha peaMeT XMMUYECKOTI0 COCTaBa,
Ka4yecTBa ONpeIETICHUE T0JIEH OT CyTOYHON HOPMBI Makpo U
IIPOJYKTOB MHUKPOJIEMEHTOB B YKa3aHHOM OJIt0[€e.

MTUTAHUS Pemenue npakTuko-opueHTUPOBAHHBIX 33/1a4 110
KYJIMHApPHOM TeMaTHKe Pa3JIMYHbIX THIIOB

25 | Tema 9.14. Ob6nactu Ha3HauYeHUs (IPUMEHEHUs) TOYBBI, UCXOAS U3 1P
XUMHYeCKu KAaueCTBEHHOT'O U KOJIMYECTBEHHOTO COCTaBa. AHAIN3
aHayu3 npood HOPMaTUBHOM JOKyMEHTalMu. Poiabp HeopraHu4ecknx
IIOYBBI BEIIECTB B KAUeCTBE MUHEPAIbHBIX y100OpEHNUH,

yiydmuTenen mousbl. CocTaB MUHEPAIBHBIX y100peHUil 1
UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MIOYBHI U €€
paszHoBUAHOCTH. B3auMocBs3b cocTaBa yno0peHuit 1 ux
BIIMSIHUS HAa BETE€TaTHUBHBIE CBOMCTBA U IUIOJOHOIIEHNE
pacTeHui

26 | Tema 9.1.5. ObocHOBaHME aKTyaJIbHOCTH BbIOpaHHOM Tembl. BoisiBnenue | [1P
UccnenoBanue | mpoOiemsl uccienoBanus. Beloop 00beKTOB U METOIOB
00BEKTOB uccnenosanus. [loctanoBka 1enei u 3a1a4 UCCIEA0BaHUS.
oumocdepsl Ompenenenne nNpoaykTa ucciaenoBanus. Onpeaenenne

9TaroB U COCTABJIEHUE IJIaHA MCCIIEA0BaHUS.
3ammra npoekra: IIpencrasienne pe3yabTaToB
BBINOJIHEHUS Y4eOHO-HCCIeI0BATENbCKUX MIPOEKTOB
(BBICTYIJIEHHUE C MPE3EHTAINEH)

Ipumeuanue: I1P- npaxmuueckas paboma, JIP- rabopamopuas paboma, T — mecmuposanue, P —

Hanucanue peghepama, Y — ycmuwiti onpoc, KP — konmponvras paboma
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2.4.3 Conep:xaHue caMOCTOSITEIbHOH PadoOThI
He npenycmortpeno

2.44 IlepeueHb Y4eOHO-METOAMYECKOT0 o0ecredeHUsl AJsi CaMOCTOSAITEJbHOH pPadoThI
o0yyarommxcsi 0 JMCHUIJIMHE

He npenycmotpeno

3 OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

3.1 Od0pa3oBaTebHbIE TEXHOJOTHH NIPH NPOBEICHNHU JIEKIHI

Buasl npumeHseMbIx
Kou-Bo
No Tema 06p330BaTeHBIjBIX qac
TEXHOJIOT Ul

1 2 3 4

1 Tema 1.1. OCHOBHBIE XUMUYECKUE MMOHATHS U 3aKOHBI, )
CTPOCHHUE AaTOMOB XMMHYECKUX JIEMEHTOB
Tema 1.2. Ilepuoanueckuii 3akon u [lepuoauyeckas cucrema

2 xumudeckux 3nmeMeHnToB [1. 1. Menneneena, ux cBsi3b C 2
COBPEMEHHOM TEOpPUEHN CTPOEHUSI AaTOMOB

3 Tema 1.3. CtpoeHue BelecTBa U NpUpoa XUMUUECKON )
cBsi3u. MHOrooOpasue BelecTB

4 Tema 1.4. Knaccuduxanms, 1 HOMCHKIATypa 1
HEOPraHUYECKUX BELIECTB

5 |Tema 1.5. Tumnbl XUMHUYECKUX pEAKITHI 2

6 Tema 1.6. CKOpOCTh XUMHUYECKHUX peaKkLMil. XUMHUUECKOE 1

aBHOBECHE

7 Tema 1.7. PacTBOpBI, TEOPHS 2IEKTPOIUTHUECKON )
TUCCOIMAITMU M HOHHBI OOMEH

] Tema 2.1. ®u3uK0-XUMUYECKUE CBONCTBA HEOPTaHUYECKUX UKT-TexHonoruu, 1
BELICCTB [TpoGnemHble TeKIMH,

9 |Tema 2.2. Unentudukanus HEOPraHMUYECKUX BEIIECTB.. JIEKIUH- 1

10 Tema 2.3. [Ipon3Bo1CTBO HEOPraHUYECKHUX BEILECTB. BHU3yaJlU3aluH, >
3HaUYeHNE ¥ MPUMEHEHHE B OBITY M Ha POU3BOJICTBE MYJIbTUMEINITHBIC

1 Tema 3.1. Kinaccuduxkanms, CTpoeHue 1 HOMEHKJIaTypa IIPE3EHTALUN 4
OpraHUYECKUX BEIIECTB

12 [Tema 4.1. Y1i1eBo1OpOJbI U UX TPUPOAHBIE HCTOUHUKHU 2

13 [Tema 4.2. ®U3HMKO-XUMHUECKHE CBOICTBA YIIE€BOJOPOIOB 4

14 [Tema 5.1. Ciuptsl. PeHon 4

15 Tema 5.2. Anpaerunpl. KapoonoBsie kucnotsl. CliokHbIE 5
Bhupsl

16 [Tema 5.3. YrueBojibl 2

17 Tema 5.4. DU3NKO-XUMHUYECKUE CBOKCTBA } 4
KHCJIOPOJIOCOIepKAIINX OPraHUYECKUX COSTMHEHHI

18 [Tema 6.1. AMuHBI. AMUHOKHUCIIOTHI. benku 6

19 [Tema 7.1. ITnactmaccel. Kayuyku. Bonokna 4
Tema 8.1. Oprannyeckue BENIECTBA B KU3HEAEATETbHOCTH

20 [uenoBeka. [Ipon3BOACTBO U MPUMEHEHUE OPTaHUYECKUX 2
BEIIECTB B MPOMBIIIJIEHHOCTH
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Tema 8.2. X1IMHUEeCKUE TEXHOJIOTHH B IIOBCEIHEBHOMN

21 1 Tpo(heCcCHOHATILHOM IESITEIbHOCTH YeIOBEKa 2
2 Tema 9.1.1. OcHOBBI J1aOOPaTOPHOM MTPAKTUKHU B ’
podeccuoHaNbHBIX J1A00paTOPUSIX
23 [Tema 9.1.2. Xumuyeckuii aHaau3 npood BOJIbI 1
24 Tema 9.1.3. XuMu4eckuii KOHTPOJIb KaueCTBa MPOAYKTOB 1
MMUTAHUS
25 [Tema 9.1.4. XumMudeckuii aHaIu3 MPoO MOYBBI 1
26 [Tema 9.1.5. NccrnenoBanue 00beKTOB OHochepsI 2
HToro no xypey 62
3.2 O6pa3oBaTe/ibHbIe TEXHOJOTHHU MPH MPOBEIEHUU NMPAKTHYECKUX 3aHATH I
Buasl npumeHsieMbIx
Kon-Bo
Ne Tema 00pa3oBaTeNbHBIX qac
TEXHOJIOTHIl
| 2 3 4
1 Tema 1.1. OCHOBHEIC XUMUYECKHE IIOHATHS B 3aKOHEI, )
CTPOEHHUE aTOMOB XMMHYECKUX 3JIEMEHTOB
Tema 1.2. [lepuonnueckuii 3akoH u I[lepuonuueckas cucrema
2 [xumuueckux aneMeHToB [. . MeHgeneeBa, ux cBs3b C 2
COBPEMEHHOM Teopuel CTPOEHUSI aTOMOB
3 Tema 1.3. CTpoeHue BeliecTBa U MPUPOIa XUMUYECKON )
cBs3u. MHOrooOpasue BeliecTB
4 Tema 1.4. Knaccuduxanus, 1 HOMEHKIATypa 1
HEOPraHUYeCKNX BEIECTB
5 |[Tema 1.5. Tunbl XUMHUYECKUX peaKIUN 2
6 Tema 1.6. CkopocTh XUMHUYECKUX peakuil. XUMHUYECKOEe 1
aBHOBECHE
7 Tema 1.7. PacTBOpBI, TEOPHS 2IEKTPOIUTHUECKON >
TUCCOIMAITMU M HOHHBI OOMEH
] Tema 2.1. ®HU3uKO-XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX 1
BEILIECTB TpanuuroHHOE
9 [Tema 2.2. neHTHdUKaIMsI HEOPTaHUUYECKUX BELIECTB.. CEMHUHAPCKOE 3aHSTHE, 1
10 Tema 2.3. [Ipon3Bo1cTBO HEOPTaHUYECKHUX BEIIECTB. paz0op pereHus 3aaaqd 2
3HaueHue ¥ MpUMEHEHNEe B OBITY M Ha TPOU3BOJICTBE
1 Tema 3.1. Knaccudukarusi, CTpoeHrne 1 HOMEHKIIATypa 4
OpraHUYeCKUX BELIECTB
12 Tema 4.1. YrieBo10poabl M UX IPUPOIHBIE HCTOUHUKU 2
13 [Tema 4.2. PU3MKO-XUMHUECKHE CBOICTBA YII€BOJOPOIOB 4
14 [Tema 5.1. Ciuptsl. PeHon 4
15 Tema 5.2. Anpneruasl. KapOoHoBsie kucinoTel. ClI0KHBIE 5
HUpEI
16 [Tema 5.3. YrueBoibl 2
17 Tema 5.4. Du3uko-xMMUYECKHE CBOMCTBA } 4
KHCIIOPOIOCOIEP>KAIIMX OPraHUYECKUX COEAMHEHUN
18 [Tema 6.1. AMuHBI. AMUHOKHUCIOTHI. benku 6
19 [Tema 7.1. Ilnactmaccel. Kayuyku. Bonokna 4
Tema 8.1. Oprannyeckue BemecTBa B )KU3HEAEATETLHOCTH
20 [uenoBeka. [Ipon3BOACTBO U MPUMEHEHUE OPTaHUYECKUX 2
BEIIECTB B MPOMBIIIJIEHHOCTH
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1 Tema 8.2. XuMuueckre TEXHOIOTUHU B IIOBCEIHEBHON )
1 1po(heCCHOHATIBHON JesITeIbHOCTH YeJIOBEKa

2 Tema 9.1.1. OcHOBBI J1aOOPaTOPHOM MTPAKTUKHU B ’
podeccuoHaNbHBIX J1A00paTOPUSIX

23 [Tema 9.1.2. Xumuyeckuii aHaau3 npood BOJIbI 1

24 Tema 9.1.3. Xumuyeckuii KOHTPOJIb KaueCTBA MPOIYKTOB 1
MUTAHUS

25 [Tema 9.1.4. XumMudeckuii aHaIu3 MPoO MOYBBI 1

26 [Tema 9.1.5. NccrnenoBanue 00beKTOB OHochepsI 2
HToro no xypey 62

4 YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI IMCHUITJINHBI
4.1 MaTepuaibHO-TeXHUYecKas 0a3a, HeoOXoAUMAas JIS1 OCYIIeCTBJIEHUsSI 00Pa30BaATEJIbHOI0
npouecca no JUCHHUIINHE

Peanusyercs nporpamMma yueOHON AUCIUILTAHBI B KAOMHETE XUMUH.
O6opynoBanue yueOHOTO KaOMHeTa:
- paboure MecTa JIJIs CTYJICHTOB U IIPEToAaBares, ayJUTOpHasl I0CKa;
- KOMIUJICKT y4eOHO-METOIUYECKON JOKyMEHTAlMHu (y4eOHMKH M ydeOHbIe MOCOOMS, KapTOUKH-
3aJaHusl, KOMIUIEKTHI TECTOBBIX 3aJaHUM, OJEKTPOHHAS CIPAaBOYHO-yuyeOHas JUTeparypa,
MYJIbTUMEANIHBIE 00yUaloUIie MporpamMmbl);
-HarJs,IHbIE TOCOOuSs (CXeMbl, TaOIHUIIbl, N300pa3UTENbHbBIE U HaTypajIbHbIE TOCOOUS);
- aBTOPCKMM KOMIUIEKT KOMITBIOTEPHBIX IPE3EHTALUH.

Texnuyeckue cpeacTBa OOy4YEeHHs: KOMIIBIOTEp, MPUHTEP, MPOEKTOp, MPOrpaMMHOE
oOecrnieuyeHue.

4.2 IlepevyeHb He00X0AMMOTI0 IPOrPAMMHOI0 o0ecrieyeHus!

OneparnnonHnas cucremMa Microsoft Windows 10

[Taker nporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBo6ogHOE IporpaMMHoOe obecrieueHne, He OrpaHUuEeHo,
OGeccpovHo)

Wntepuer Opaysep Google Chrome (6ecriaTHOoe mporpaMMHOE oOecrieyeHHe, HE OTpPaHUYEeHO,
OGeccpodHo)

K-Lite Codec Pack — yHuBepcanbHblli HabOp KOJEKOB (KOAMPOBIIMKOB-IEKOJAUPOBIIUKOB) U
YTUIUT JUI TPOCMOTpa U 00paboTkM ayamo- MU BuAeo(ainoB (OecmiaTHOE HPOrpaMMHOE
obecrnievyeHre, He OrPaHUYEHO, OECCPOUHO)

WinDjView — mporpamma ans mpocMotpa ¢aitnoB B ¢opmare DIV u DjVu (cBobGoaHOe
nporpaMMHoe o0ecrieyeHue, He OrpaHUYeHo, OECCPOUHO)

Foxit Reader — nmpukiiagHoe nporpaMmHoe o0ecrieyeHue i IPOCMOTpPa SJIEKTPOHHBIX JOKYMEHTOB
B ctanaapte PDF (GecriaTHOE mporpaMMHoOe oOecrieueHue, He OrpaHuueHO, OECCPOUHO)

5 IIEPEYEHb OCHOBHOM ¥ JONMOJHUTEJIBHON YYEBFHOU JUTEPATYPBI,
HEOBXOJIUMOMU J1JIs1 OCBOEHUSA ANCHUTIJIMHBI

5.1. OcHoBHas1 1uTEpaTypa

1. Xumus. EcrecTBeHHO-Hay4HbII pouIib : 31eKTpoHHAs popma yueOHuKa / mon penakuueit O.
C. l'abpuensna ; O. C. I'abpuensu, 1. I'. Octpoymos, E. E. Octpoymona, C. A. Cnagkos. - MockBa
: Akanemus, 2024. - (O6meoOpa3oBatenbHas noaroroska B yupexaenusx CI10). - URL:
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https://academia-moscow.ru/inet_order/profile/auth.php. - Pexxum nocryma: mjis aBTopus.

IIOJIB30BaTENEH. - TEKCT : AJEKTPOHHBIN.

2. XuMusi: IPaKTUKYM : 3JIeKTpoHHAas hopma yueOHoro mocodus / moxa peaaxkuueit O. C.
INa6puensina ; O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Crankos, H. M. Jlopodeesa. - Mocksa :
Axkanemus, 2024. - (Ob6meobpa3oBarensHas moaroroska B yupexxaeHusx CI1O). - URL:
https://academia-moscow.ru/inet_order/profile/auth.php. - Pexwum mocryna: amst aBTopus.
IIOJIB30BaTENEH. - TEKCT : AJEKTPOHHBIN.

5.2. llepuoauyveckue u3IaHus
1. Xumus B mxose. - URL: https://eivis.ru/browse/publication/114886

5.3. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKANMOHHOH ceTtH «MHTepHeT,
HEO0XO0AUMBIX /IJIA OCBOEHHSI JUCIHUNJIMHBI

JuiekTpoHHas1 Ouduorexka Hayunoii 0udauorexkn Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

DNEeKTPOHHBIN KaTajior

[Toctynenus nutepaTypsl B OMOINOTEKH PHIINATIOB
[Toctynenus nuccepranuii u aBTopedepaTon

CraThu U3 NEPUOAUKHU U HAYUYHBIX COOpHHUKOB ¢ 2016 T.
CraThu U3 NEPUOAUKHI U HAYYHBIX cOOpHUKOB 110 2016 T.
["azeTsl U KypHaJIBI

OnexkTpoHHas Oubnmoreka Tpy10B yueHbx Kyol'yY

y1eKTPOHHO-0u0In0TeuHbIe cucTeMbl (IBC)
1. 3BC «YHuBepcurerckas Oubnmoreka oHmaiin» http://www.biblioclub.ru/
OBC «Jlanw» https://e.lanbook.com
OopasoBarenbHas matgopma «tOpaitt» https://urait.ru/
OBC «ZNANIUM» https://znanium.ru/
3bC «BOOK.ru» https://www.book.ru
CI1O «Axanemus» https://academia-moscow.ru/elibrary/

kW

IIpodeccnonanbHble 6a3bl JAHHBIX POCCHIiCKHE

HarnmonanwsHhas anexktponHas 6ubauoreka https://rusneb.ru/

Baser manneix kommannu «MBUC» https://eivis.ru/

Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/
MMUAH. ITonHOTEKCTOBASI KOJUICKIIUS MaTEMAaTHUYECKUX KypHAIOB http:// www.mathnet.ru
XKypuan KBanToas aiexTpoHuka https://quantum-electron.lebedev.ru/arhiv/

Kypuan Yenexu pusnueckux Hayk https://ufn.ru/

[TomHOTEKCTOBAs KOJUIEKIMA KypHaIoB Ha miuardopme PLIHU (DnekTponHble Bepcuu
Hay4HbIX KypHaioB PAH) https://journals.rcsi.science/

[Ipesunentckas oubmmoreka um. b.H. Enbuinna https://www.prlib.ru/

DneKkTpoHHass OMOIMOTEYHAs cCUCTeMa cono-rymManuTapaoro 3Hanus «SOCHUM»
https://sochum.ru/

Nk L=
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e
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http://www.elibrary.ru/
http://www.mathnet.ru/
https://quantum-electron.lebedev.ru/arhiv/
https://ufn.ru/
https://journals.rcsi.science/
https://www.prlib.ru/
https://sochum.ru/

NudpopMmanuoHHble CIPABOYHbIE CUCTEMbI
1. Koncynprant Ilmroc - crnpaBouHas mpaBoBas CUCTEMa (IOCTYIl IO JIOKAJbHOM CETH ¢
KOMITHIOTEPOB OUOIMOTEKH )

Ba3bl TaHHBIX OTKPBITOrO J0CTyNA
KubepJlennnka http://cyberleninka.ru/;
2. AmMepuKaHCKas NMaTeHTHas 0a3a MaHHbIX https://www.uspto.gov/patents/search/patent-

public-search

[a—y

3. Jlextopuym TB - Bunmeonekiuu Beaymux jgekTopoB Poccuu http://www.lektorium.tv/
4. Ilpuopurernsie Hayunbie Hanpasienus PY JIH. Cneuunanbuble KoyuieKuu https://priority-
lib.rudn.ru/
ba3b1 nannbix Kyol'yY

1. OrtkpsiTas cpena MOAYJIBHOTO TuHaMu4yeckoro ooyyenus Kyol'yY
https://openedu.kubsu.ru/
2. baza y4eOHBIX MIaHOB, YIeOHO-METOMYECKUX KOMIUIEKCOB, IyOJIMKAIMA 1 KOH(EPCHITHN
http://infoneeds.kubsu.ru/
DOnexTpoHHbI apxuB qokymeHToB KyoI'V http://docspace.kubsu.ru/
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6 METOANYECKHUE YKA3AHUA IJIA OBYYAIOIIUXCSA 11O OCBOEHHUIO
JUCIUIIVINHBI

OBnazneHne 3HaHUSMM 110 Kypcy «XUMUS» MPEATOoNaraeT HOCEUCHUE JIEKIIMH U CEMUHAPCKUX
3aHITHH, IPOBOJAUMBIX 0]l PYKOBOJCTBOM IIPENOIABATENS], & TAKXKE aKTUBHYIO CaMOCTOSITENIbHYIO
paboty. Kpome TOro, kx HEKOTOpBIM TeMaM Kypca MpeIyCMOTPEHO BBIIOJHEHHE MPAKTHUECKUX
3a1aHUM.

B xonme nexuuil npenojaBarenb M3garaeT M pa3bACHAET OCHOBHbIE, HauOOJIEe CIIOKHBIE
IOHSTHUSL TEMbI, a TaKXE CBSI3aHHbIE C HEM TEOPETUUYECKHUE U IPAKTUYECKHE MPOOJIEMBbI, TAET
PEKOMEH/IallMi Ha CEMUHAPCKOE 3aHsATHE U YKa3aHUs Ha CAMOCTOSITENIbHYIO Pa0oTy.

CemuHapCKue 3aHATHUS 3aBEPIIAIOT H3yUCHHE HanOoJIee BXKHBIX TeM Y4eOHOW TMCIUILTHHEI.
Omnu city>xaT Juis 3aKperuIeHus U3y4eHHOro MaTepuaa, B poLecce ero nepeckasa mwin 00Cy X IeHUs,
C IIENBI0 Pa3BUTHS YMEHHMI W HAaBBIKOB IMOJTOTOBKH JIOKJIAJOB, pedeparoB, MpuoOpEeTEHHs OMbITa
YCTHBIX IyOJIMYHBIX BBICTYIJICHUH, BEIEHUS TUCKYCCUHU, ApTyMEHTAMM U 3alUThl BbIABUTAa€MbIX
IIOJIO’KEHUH, a TAK)Ke JUIsl KOHTPOJISI IIPENO/IaBaTEIeM CTENEHHU MOJArOTOBIEHHOCTH CTYAEHTOB I10
u3ydaeMol qucuuiuivHe. [ToaroToBka K 3aHATUAM 110 PEKOMEHJIOBAaHHOM yueOHOMU nuTeparype (He
TOJIBKO M0 JIEKIMOHHOMY MaTepuaiy), BBICTYIUIEHHE C COOOUICHMSIMH pPACLIMPSAIOT 3HAHUS
CTYJEHTOB IO KypCy.

JnaakTuyeckue ueiam ceMuHapa:

-yriayOiieHue, cucteMaTu3alus U 3aKperjieHue 3HaHUM, NpeBpalleHre UX B YOSKICHUS; -
IIPOBEpPKA 3HAHUH;

- IPUBUTHE YMEHUH U HaBBIKOB CAMOCTOSATENIBHOM paboThl ¢ yUeOHUKOM, CTaTheH U Mp.;

-pa3BUTHE KYJIbTYyphl peud, (opMHUpOBaHHE YMEHHS apryMEHTHPOBAHO OTCTAaMBATh CBOIO
TOYKY 3p€HUs, OTBEYas Ha BOIPOCHI APYTUX CTYACHTOB U MPEIOJaBATENS;

- YMEHHE CIylIaTh IPYTUX, 331aBaTh BOIPOCHI.

B 3aBHCHMOCTH OT CTENEHU aKTUBHU3ALMM MHEMHYECKON WM MBICIUTEIBHON AEATEIbHOCTH
CTYACHTOB (POpPMBI OpraHM3allMM CEMHUHAPCKUX 3aHATUH MOXKHO pa3feiuTh Ha JBa THma: 1)
PENnpOIYKTUBHBIN U 2) NPOSYKTHUBHBIM.

PenpoyKTHUBHBIA TUII OpraHU3alUU 3aHATHUS TPENOoJaraeT, Mpexae BCEero, akTUBU3AILUIO
MHEMHUYECKHX CIIOCOOHOCTEH CTyAeHTOB. OHHM JOJDKHBI 3aIIOMHUTH M ME€PECKa3aTh ONpeaesIeHHBIN
y4eOHBI MaTepua’d Ha OCHOBE Marepuala JEeKUUui wuiau y4eOHuKoB. I[IpoaykTuBHBIN THII
OpraHu3alUK 3aHATUS TPEANoIaraeT akTUBU3AIMI0 MBICIUTENbHBIX CLIOCOOHOCTEH cTy1eHTOB. OHU
JIOJIKHBI CPAaBHUTD, IPOAHAIU3UPOBATh, 0000IINUTE, KpUTUUECKU OLIEHUTH, C/IeTaTh YMO3aKIOUeHHE
Ha OCHOBE YCIBIIIAHHOTO WM IPOYUTAHHOTO MaTtepuana. TakoW XapakTep 3aHATHIO MPHUAAET
MIOCTaHOBKA BONPOCOB cieaytouiero tuma: Yem ominuaercs...; UYto odmero mexnay...; Kakue
MEXaHU3MBL...; BblaenuTe JOCTOMHCTBA M HENOCTATKU... (MPEAINOJIaraercsi, YTo OTBEThl HAa 3TH
BOIPOCHI B IBHOM BHJI€ B YU€OHUKE WM JICKIIMU HE JaHBI).

Bun (popma) cemmunapa onpesensiercs CoaepKkaHueM TEMbI, ypPOBHEM IMMOATOTOBKHU CTYICHTOB
JAHHOW TpYMIbl, HalpaBJI€HHEM M MpoPHIeM HX MOATOTOBKH, HEOOXOAMUMOCTBIO YBS3aTh
npernojiaBaHue yuyeOHOM AUCHUIUIMHBI C APYTUMH JUCLHUIUIMHAME, U3y4yaeMbIMH CTyJeHTaMu. Bun
ceMHUHapa IMPU3BaH CIIOCOOCTBOBAaTh HauOoOJIee MOJTHOMY PACKPBITHIO COJEP’KAaHUS U CTPYKTYpPbI
o0CyX/JaeMoll Ha HEM TeMbl, O0ECIeYUTh HauOOJbIIYI0O AaKTHBHOCTh CTYACHTOB, peEIICHUE
MO3HABATEJIbHBIX U BOCIIUTATEIbHBIX 33/1a4.

Cemunap mpennosnaraer cBOOOAHBIM OOMEeH MHEHMSIMU MO H30paHHOM TemaTuke. OH
HAUMHAETCS CO BCTYMUTEIBHOIO CJIOBA MpenojaBareis, (OpMYyIHPYIOIIETO0 Lelb 3aHITUS U
XapaKTepU3YIOIIEr0 €ro OCHOBHYIO MpoOieMaTuky. 3aTeM, Kak MpaBHIIO, 3aciIylIMBaIOTCS
cooOmeHust crygeHToB. OOCyXIeHne COOOIIEHUsS] COBMEMIAETCS C PACCMOTPEHHEM HaMEUYEHHBIX
BonpocoB. CoobuieHus, mpeanoararoiiye aHaau3 My OuKauii Mo oOTAeIbHBIM BOIIPOCaM CEMUHApA,
3aCIyLIMBAIOTCSA OOBIUHO B CEpPE/IMHE 3aHATHUS. B 3aKII0YUTENFHOM CI0BE MPENoAaBaTeb MOBOAUT
UTOTH OOCYXJIEHUS ¥ BBICTABIISIET OL[CHKH BBICTYINABLIMM CTyJAEHTaM B pabouuii xxypHai. CTyaeHT
MUMEET NMPaBO 03HAKOMUTHCS C HUMH.

IIpy 1OArOTOBKE K CEMHUHApy CTYAEHTHI MMEIOT BO3MOXHOCTh BOCIIOJIB30BAThCS
KOHCYJIbTallMsIMU TIpenoaaBarens. KpoMme yka3aHHBIX TeM CTYIEHTHI BIIpaBe, IO COIJIACOBAHUIO C
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npernojaBaTeneM, U30upaTh U Ipyriue HHTEPECYIOLIUE UX TEMBI.

Hpyrumu opMaMy IPaKTHUECKUX 3aHATHIA MO XUMHH SIBIISTIOTCS PELICHUE PACUETHBIX 3a/1a4
U J1a0OpaTOPHBINA MPAKTUKYM.

Pemenue 3a1a4y 3aHMMAeT B XUMUYECKOM 00pa30BaHUM BaKHOE MECTO, TaK KaK 3TO OJUH U3
pUEMOB 00yUYeHUSs, TOCPEACTBOM KOTOPOro obecreunBaeTcsi 0osiee riry0oKoe U MOJHOE YCBOSHUE
y4eOHOro MaTepuana 1o XuMuu. UToObl KaU€CTBEHHOTO OCBOUTH XUMUIO, U3yUEHUE TEOPETUUECKOIO
MaTepuaia JOJKHO COUETaThCs C CUCTEMATHUECKUM PEIICHUEM Pa3InYHbIX 33/1a4.

JlaHHBIN Kypc pa3BUBAET y yyallUXCs YMEHHE pellaTb TEOPETUUYECKUE U PACUETHBIE 3a1aUH,
a Takke o0IlMe MHTEJUIEKTyaJlbHble YMEHHUS M HaBBIKM — aHAJIM3UPOBaTh, KOHKPETHU3UPOBATbH,
000011aTh, MPUMEHATH IPUEMBI CPABHEHUSI.

Pemenue 3a1ay cnocoOCTBYEeT OCO3HAHMIO YYAIIUMUCS CBOEH COOCTBEHHOU NEATENbHOCTH,
00ecreynBaeT UX CaMOCTOSTENILHOCTh U aKTUBHOCTD, (POPMUPYET YMEHUS PUMEHSTD MOJTy4YeHHbIE
3HAHUA B HECTAHJAPTHBIX, TBOPUECKUX 33/1aHUAX. TaKkxke y CTy/IeHTOB BOCIIUTBIBAECTCS TPy A0II00HE,
LIEJIEYCTPEMIIEHHOCTh, PA3BUBAECTCSI UYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HAaCTOMYMBOCTH B
JOCTHKEHUH TMOCTaBIEHHOW 1enu. B mporecce pemieHus 3aiad peanu3yroTcsl MeXIpeaIMeTHbIe
CBSI3M, YTO MO3BOJISET YYALIMMCS IOJIy4aTh HEIOCTHOE MPEACTaBICHUE 00 OKPY)KAIOLIEM MHpPE C
LENbI0 HCIOJIb30BaHUS €ro B JanbHeWeill xu3Hu. VHTerpamus ¢ TeMu mNpeaMeTaMu, KOTOpPbIe
Ka)XyTCs CTYACHTaM JIOCTAaTOYHO IMPHUBJIEKATEIbHBIMU, ITO3BOJISET YCIIEUIHO MOBBIIIATE UHTEPEC K
XUMHUH U pa3BUBaTh MOTUBALIMIO €€ n3ydeHus. MHTerpupoBaHue ¢ MPHUKIAIHBIMUA TUCHUIUIMHAMU
PacKpbIBaeT BO3MOKHOCTH MPAKTUYECKOTO MPUMEHEHUSI TPUOOPETAEMBIX XUMHUECKUX 3HAHUI.

JIaGopaTopHbIil MPAKTHUKYM MO XWMHUHU JUIsl CTYJEHTOB MPEIIOoNiaraeT pa3BUTHE HABBIKOB
paboThl B 1ab0OpaTOPHH C XUMUYECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIlIEeMY YCBOCHHUIO
JTUCITUTIAHBI.

B xozae npoBefeHMs TPaKTHYECKUX 3aHITHH (JJTaOOPAaTOPHBIX pabdoT) CTYIEHTY HEOOXOIMMO
MIPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3aUKCUPOBATH CBOM HAOJIOJIEHUS, OMHCATH IMOJTYYCHHbBIE
pe3yNbTaThl U CENIaTh COOTBETCTBYIOIINE BBIBOIBI.

Wzydyenne oOmieoOpa3oBareabHOM yueOHOW AUCHUIUIMHBI «XHUMHS»  3aBEpIIACTCS
MoABEACHUEM HTOTOB B (QopMme nuddepeHIIMpoBaHHOTO 3adeTa B paMKax MPOMEKYTOUHOU
arrectanuu ctyJeHToB B mpomecce ocBoeHus OIIOIT CIIO ¢ mosmyueHueMm cpenHero oOIero
obpazosanus (IITICC3).

7 OUEHOYHBIE CPEJACTBA JJIsA KOHTPOJISA YCIIEBAEMOCTHU
7.1 llacnopT ¢oHIA OLIEHOYHBIX CPEICTB

Ob6mas/npodeccuonanbHasi Pazpnen/Tema Tun oeHoYHbIX
KOMIICTCHIHSA MeponpusTHil
OK 01. Beibupats criocoOsbl Tema 1.1-1.7 TectupoBanue
peleHus 3a1a4 Tema 2.1-2.3 VYcrHblil onpoc
npodeccnoHanbHOM Tema 3.1 Pewrenne pacuy€THbIX 3a1a4
JIeSITeIbHOCTHU Tema 4.1 HaOsronenune 3a xomom
MPUMEHMUTEIBHO K pa3ianuHbiM | Tema 5.1-5.4 BBIITOJTHEHHS IIPAKTHKO-
KOHTEKCTaM Tema 6.1 OPHUEHTHPOBAHHBIX 3aJaHUI
Tema 7.1 IIpencrasnenue pe3ybTaToB
Tema 8.1, 8.2 MIPAaKTUYECKUX U
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | maGopaTopHBIX padbOT
OK 02. Mcnons3oBaTh Tema 1.2 [IpoBeneHne XUMUIECKOTO
COBPEMEHHBIE CPE/ICTBA Tema 1.4-1.7 SKCIIEPUMEHTA
TOMCKA, aHAJIN3a U Tema 2.1,2.2 Brimonuenue
uHTepnperanuu uHpopmanuu, | Tema 4.1, 4.2 KOHTPOJIBHBIX
1 nH(pOpPMaIMOHHBIE Tema 5.2-5.4 pabot o
TEXHOJIOTMH ISl BbinosiHEHUsT | Tema 6.1 pazaenaM JUCHUILTAHBI
3a1a4 mpodeccruoHanbHOM Tema 7.1 O1neHka caMOCTOSATENBHO
JIeSITeIbHOCTH Tema 8.1, 8.2 BBINIOJTHEHHBIX 33IaHUM

47



Tema 9.1.2-9.1.5/9.2.2-9.2.5 | 3amura y4eGHO-

MIPUMEHSTH 3HaHUsI 00
M3MECHEHHUH KJIMMarta,

CUTyalusx

cpenbl, pecypcocoepexkenuto, | Tema 5.1

MIPUHITUIIBI OEPEKITNBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYaNHbIX

UCCIIE0BATEIBCKOTO
IIPOEKTA (C y4ETOM
Oymyiei
OK 04. Tema 1.7 npodeccHoHaIbHON
S(b(I)eKTI/HiHO Tema 2.1,2.2 JEATeIILHOCTH)
B3aMMOJICUCTBOBATD U Tema4.1,4.2 3amuTa penieHus Kenc-3aaay
paboTaTh B KOJJIEKTUBE U Tema 5.2-5.4 (¢ yuaerom Gymymeit
KOMaHz€e Tema 6.1 npodeccuoHanbHON
Tema 7.1 JESATETLHOCTH )
Tema 8.1, 8.2 Beinosinenue 3aganuii
_ Tema9.1.5/9.2.5 IIPOMEXKYTOUYHOM aTTeCTaluH
OK 07. CoxmelicTBOBaTHL Tema 1.7
COXPAHEHHUIO OKPYIKaroUlen Tema 2.3

Tema 8.1, 8.2
Tema 9.1.2-9.1.5/9.2.2-9.2.5

7.2 Kputepum OueHKH 3HAHUM
Kpurepuu olieHMBaHUs YCTHOTO OTBETA:

IToporu oneHOK

BapuanTsl napamMeTpoB

HeynosiersopurensHo

CTYACHT OOHapy>KHBaeT HE3HAHHUE OOJIBIIEH YaCTH COOTBETCTBYIOIIETO
BOIPOCA, JOMYCKAET OIUOKH B HGOPMYIUPOBKE ONpEIEICHUIN U TPaBUJI,
UCKa)KAIOLIME HUX CMBbICH, OECIOPSJOYHO M HEYBEPEHHO H3JIaraeT
MaTepual.

yI[OBJ'ICTBOpI/ITeJ'ILHO

CTyJIeHT OOHapy>KMBaeT 3HaHWE U MOHUMAHUE OCHOBHBIX IMOJOXKEHHMA
JAHHOW TEMbI, HOT U3JlaraeT Marephall HEMOJHO U JOITyCKaeT
HETOYHOCTHU B OIPEICTCHUH MOHATHIA Wi (HOpMyITHpPOBKE MPABUI; HE
yMEEeT JIOCTaTOYHO TJIyOOKO U JO0Ka3aTeIbHO OOOCHOBAaTh CBOH
CY)KIEHUSI ¥ TIPUBECTH CBOM TMPHUMEpHI, M3JaraeT MaTepuanl
HETOCJIeI0BATEeILHO U JOMYCKAET OMMOKH B S3BIKOBOM O(GOPMIICHUU
M3JIaraeMoro.

Xopomo

CTYJEHT J1a€T OTBET, yJIOBJIETBOPSIOMINNA TEM K€ TpeOOBaHUSAM, UTO U
JUIS OLEHKU «OTJIIMYHO», HO JIOMycKaeT 1—2 ommnOKu, KOTOphIE caM ke
UCHIpaBiseT, U 1-2 Hemodera B MOCIEAOBATEIBHOCTH U S3bIKOBOM
0(pOpPMIICHUH M3J1araeMoro.

OTIu4HO

CTYJIGHT TIOJHO W3JIaraeT Marepuan (OTBEYaeT Ha BOMPOC), MdaeT
MPaBUJILHOE OMNpeAeNieHHe OCHOBHBIX TMOHITHI;, OOHapyXUBaeT
IIOHUMAHHUEC marepualia, MOKET 000CHOBaTH CBOU CYXKICHUA,
MPUMEHUTD 3HAHUS HAa IPAKTHKE, IPUBECTH HEOOXOUMbIC TIPUMEPHI HE
TOJILKO M3 YUeOHHKA, HO 1 CAMOCTOSTEIHHO COCTABIICHHEIC,

u3JIaraeT MaTepua Mocjie0BaTeIbHO U JOTHYHO.

Kpurepuu ouenuBanus pedepara

[Toporu oueHok

BapuanTsl napameTpoB

HeynosnersopurensHo

TeMa pedepara He packpbiTa, OOHapyKHBAeTCs CYIIECTBEHHOE
HEMOHUMAaHHUE MPOOJIEMBI.
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Y 10BIIETBOPUTEIILHO

UMEIOTCS ~ CYIIECTBEHHbIE  OTCTYIUIGHHS  OT  TpeOoBaHHUH K
pedepupoBannio. B wacTHOCTH, Tema OCBEIICHA JHIIb YacTHYHO;
JIOMyIIEHB! (paKTHUECKUE OMMOKM B COAEp)KaHUM pedepaTta WM IMPH
OTBETE Ha JONOJIHUTEIbHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOBI.

Xoporio

OCHOBHBIC TpeOOBaHUs K pedepaTy U €ro 3alluTe BHIIOJIHEHBI, HO MIPU
3TOM JOIYLICHBl HEMOYETH.. B 9acTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUN MaTepHaia; OTCYTCTBYET JIOTHYECKasl II0CIIEI0BATEIbHOCTD
B CYXJICHHSX; HE BbIEpX)aH 00BbEM pedepara; MUMEIOTCS YIyIIECHHS B
odopmIIeHHH; Ha JOTIOJHUTEIbHBIE BOMPOCHI JIaHBl HETIOJIHBIE OTBETHI.

OTJIINYHO

BBIIIOJIHEHBI BCce TpPeOOBaHMs K HAlMCAaHHWIO W 3amuTe pedeparta:
o0o3HaueHa mpobiaemMa 1 000CHOBaHA €€ aKTYaJIbHOCTh, CACTaH KPaTKHA
aHaJIN3 Pa3JIMYHBIX TOYEK 3PEHUS HA PacCMATpPUBACMYIO MPoOJiIeMy H
JIOTHYHO M3JI0’KE€HA COOCTBEHHAs MO3HIINs, C(HOPMYIHPOBAHBI BBIBOJBI,
TeMa PacKPBITA MIOIHOCTHIO, BBIIEPKAH 00BEM, COOJIFOICHBI TPEOOBAHUS
K BHCIIHEMY O(l)OpMJ'IeHI/IIO, JaHbl OTBCTBI Ha JOIIOJIHHUTCIIbHBIC
BOIIPOCHI.

Kputepuu orieHKH KOHTPOJBbHON pabOThI, TECTUPOBAHUS

Onenka "5" craBurcs 3a 90-100% npaBuUIbHO BBHIIOJHEHHBIX 3aaHUN
Ouenka "4" craBurcs 3a 66 - 89% npaBUILHO BBINMOJHEHHBIX 3aaHUN
Onenka "3" craBurcs 3a 50-65% npaBUIIbHO BBIITOJIHEHHBIX 3aJJaHUM
Ouenka "2" craBUTCS, €CJIM MIPaBUIIbHO BBINMOJHEHO MeHee 50% 3amanui

Kpurepuu o1ieHOK NPOMEXKYTOYHOH aTTecTalun

IToporu oueHok

BapuaHTsl napameTpoB

Hey,I[OBJ'IeTBOpI/ITCJ'ILHO

Ouenka «HEYJIOBJIETBOPUTEJIBHO» BricTaBnsiercs:

1) 3a mosHOE OTCYTCTBUE OTBETA HAa BCE BOIIPOCHI OUJIETA;

2) mpH HECOOTBETCTBHM OTBETAa 3aJaHHOMY BOMPOCY, HEMOJIHbIE,
HETOYHBIC OTBETHI Ha BCE BOMPOCKHI OMJIETa, €CIIM OHU colepkar bosee
JIBYX TpyOBIX OMIMOOK wiu Ooyiee MATH HE3HAYUTEIHHBIX 3aMeuaHuit
(HemoueToR);

3) npu 0OHapY>KEHUH LIMAPTajioK.

JloToTHUTEIbHBIE W YTOUHSIONIME BONPOCHI TpEINojaBareliis He
MPUBOSAT K KOPPEKIIMU OTBETA 00YUaIOIIeToCs..

VYIOBIETBOPUTEIBHO

Onenka «YIOBJIETBOPUTEJIBHO» BeicTaBisieTcss 3a HEIOJHEIE,
HETOYHBIE OTBETHI HA BCE BOMPOCHI OMIIETa, MPU HATUYHH JIBYX TPYOBIX
OomMOOK WM TSTH HE3HAUUTENbHBIX 3aMeuaHud (HEIOYeTOB).
JlononHUTENbHBIE U YTOUHSIIOUIUE BOMPOCHI MPENOIaBaTeNsl IPUBOIAT
K KOPPEKILMHU OTBETa 00Y4aroIIEerocs.

Xopo1uo

Ouenka «XOPOIO» BeicTaBisieTcs 3a MPaBUIIbHBIE, HO HEIOCTATOYHO
MOJIHBIE OTBETHI HA BCE BOIMPOCHI OWjeTa, Mpu Hamuduu | rpyOoit
ommOKH WM 3-4 HE3HAYMTENIbHBIX 3aME4YaHWil  (HEIOYeTOB).
JlonoTHUTEIBHBIE U YTOUHSIIOIIME BOMPOCHI MPEIO1aBaTessi IPUBOISAT
K KOPPEKIIMU OTBETa 00YJarOIIErocs.

OTIHn4HO

Onenka «OTJIMYHO» BeIcTaBIsIETCSl CTYAEHTY 3a IOJHBIE,
pa3BepHyTble W MpaBUJIbHBIE OTBETHl HAa BCE TPH BOIPOCHI Ouiera.
JlommycTuMoe 4uCiI0 HE3HAYUTENIBHBIX 3aMEYaHUN U HEIOYETOB — HE
Obonee  aByx. JlomonHuTenbHBIE M YTOYHSIIOIIME  BOIPOCHI
IpernojaBarelis NIPUBOIAT K KOPPEKIIMK OTBETa 00yJaroIerocs.
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7.3 OueHoYHbIe CPEACTB IJIf NPOBeAeHHs TEKYIIeH aTTecTAluU

MOJISIPHBIN 00BEM,
XUMHYECKasT PEaKITus,
KIaccupUKalus peaxiuii,
AIEKTPOJIUT U
HEDJIEKTPOIIUT,
ANEKTPOJIATHICCKAS
JTUCCOITHAITUS, OKUCITUTEI
1 BOCCTAaHOBHUTEJIb,
OKHCJICHUE U
BOCCTaHOBJICHHE.

- OCHOBHBIE 3aKOHBI
XUMHH: COXPaHEHUS
MacChl BEIIECTB U

peakiuii HFOHHOro oOMeHa.

- XapaKkTepu3oBaTh:
XMUMHUYECKHE HJIEMEHTHI (0T
BOJIOPO/JIA /10 KaJlbILIMs) Ha
OCHOBE X IOJIO)KEHHUS B
[Tepnonnueckoii cucreme J.1.
MenieneeBa 1 0cOOEHHOCTEM
CTPOEHHS X aTOMOB; CBSI3b
MEXJly COCTaBOM, CTPOEHUEM U
CBOMCTBaMH BEIICCTB;
XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIIECTB.

- OLICHKU BJIMSIHHUSI XUMHUYECKOTO
3arpsiI3HEHUS OKPYIKaroIIEn
CpeJlbl Ha OpPraHMU3M 4YeJI0BEKa,

- KpUTHYECKOMN OLIEHKH
uH(pOPMAIIKH O BEIeCTBax,
UCIIOJIb3YEMBIX B OBITY,

- IPUTOTOBJIEHUS] PACTBOPOB
3aJJaHHOM KOHIIEHTpaluu

®dopma
aTTecTanu 3HaHus YMmenust [TpakTudeckuii onbIT (BIaAeTh) | JIMUHBIC KauecTBa 00yJarOIIerocs
Hu
- XMMHYECKYIO
- Ha3npiBaTh: XUMHUYeCKHE
CHMBOJIMKY: 3HAKH
9JIEMEHTHI, COCIUHECHUS - YyBCTBO TOPJIOCTH U YBAKEHUS K
XUMHYECKHUX 3JIEMEHTOB,
HU3YYEHHBIX KJIACCOB. HUCTOPUH U TOCTHXKCHHSIM
(bOpMyIIbI XUMUYECKUX . y o
- OOBACHATD: (HPU3UICCKUI OTEUYECTBEHHOH XUMHUYECKONI
BEILIECTB U YPaBHEHUS
o CMBICII aTOMHOTO (TIOPSITKOBOTO) HayKU;
XUMHYECKUX PEaKIUH.
. HOMEpa XUMHYECKOTO 3JIeMeHTa, | Vcrmonp30BaTh MPUOOPETEHHBIE | - XHMUYECKH TPAMOTHOE
- Baxxueime moHsTus o
. HOMEPOB IPYMNIIbI U IEPUOJIA, K 3HaHUS U YMEHUS B MOBEJICHUE B PO ECCHOHATBHON
XUMHUH: XUMHUYECKUH o
KOTOPBIM 3JIEMEHT MPAKTUYECKOU JEATEIbHOCTH U | IESITEIIbHOCTU U B OBITY TIPH
3JIEMEHT, aTOM, MOJIEKYJIa, o
MPUHAJIC)KUT B IIOBCEIHEBHOH KU3HHU IJIA: o0OpalleHuy ¢ XUMUYECKUMHU
OTHOCHUTEIbHBIE AaTOMHAS o
[Tepuonuueckont cucreme .M. - 6e3omacHOro oOpareHus ¢ BEILIECTBAMM, MaTEpUAJIaMH U
Y MOJIEKYJISIpHAsi MacChl,
MenpeneeBa; 3aKOHOMEPHOCTH BEIIIECTBAMH M MaTepUaiaMH, MPOLECCAMMU;
HOH, XUMHYECKasl CBS3b, o
BeIICCTRO W3MEHEHUS CBOMCTB 3JIEMEHTOB | - 3KOJIOTUYECKU TPAMOTHOTO - TOTOBHOCTb K MPOAOJIKEHHUIO
N i B MpeJeNax MajblX IEPUOJIOB U | MOBEICHUS B OKPY KaroIen 00pa3oBaHUs U MOBBIIICHUS
Y. T,P, KIaccHUKaLKs BEIIECTE, TJIaBHBIX IOATPYII, CYIIHOCTD cperne KBATH(UKAIINKY B U30paHHOM
IIP, KP MOJTb, MOJISIPHAsI Macca, PYIIL €y pee, P

npodeccuoHaNbHOMI
NEeSITETHHOCTH U OOBEKTUBHOE
OCO3HAHHE POJIM XUMUYECKUX
KOMIICTCHITUH B TOM;

- YMEHHUE UCII0JIb30BaTh
JIOCTH>KEHUS] COBPEMEHHOU
XMUMHUYECKON HAYKU U
XUMHYECKUX TEXHOJOTHHA IS
MIOBBIIIIEHUS] COOCTBEHHOTO
MHTEJUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM MTpodeccHoHaTBHON
NeSITETTHHOCTH.
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SHEPTUH, TIOCTOSTHCTBA
COCTaBa, MePUOANICCKUI
3aKOH; 3aKOH ABOTaJpo,
3aKoH ['ecca,
XUMHUYECKOTO CTPOCHHUS
bytneposa.

- OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX U
OpraHUYECKUX
COCTUHEHUN U UX
XUMHYECKHE CBOMCTBA.

- OnpenensiTe: COCTaB BEIECTB
o ux Gopmynam,
MIPUHAITIC)KHOCTH BEIIECTB K
oTpesieIeHHOMY Kjlaccy
COCTUHEHUH, TUTTBI XUMHUYECKHX
peakuuii, BAJIGHTHOCTb U
CTETIeHb OKUCIICHUS DJICMEHTA B
COEIUHEHUSX, TUI XUMUYECKON
CBSI3H B COCIMHCHUSX,
BO3MOYXHOCTh TIPOTEKAHUS
peakiuii HOHHOTO OOMEHa.

- CocraBnsTh: GOPMYIIbI
HEOPraHWYECKUX COCIMHEHUN
M3YYCHHBIX KJIACCOB; CXEMBI
CTPOEHHS aTOMOB IEepBBIX 20
anemeHToB llepuoanueckoit
cucremsl [.11. Menpaeneena;
YpaBHEHUS XUMHYECKHUX
peaKuuid.

- Beruucnare: MaccoByro 1010
XHUMHAYECKOTO 3JIEMEHTA 110
(dhopMyIie coeTuHEHUs;
MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope; KOJIMYECTBO
BEIIECTBA, 00bEM WJIM MaccCy 10
KOJINYECTBY BELIECTBA, 00bEMY
WJIM Macce peareHTOoB, WIN
MIPOYKTOB PEAKIUH; TETTOBOM
ekt peaxiuu.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIprumep KOHTPOJILHBIX PadoT:

Bonpockl KOHTPOJIBHBIX paboT

KoHntposbHas padota mo pazaeny 1
«OO01m1ast 1 HeOpraHWUYECKAsT XM

Bapuant Nel
1. K smynbeusim ¢ xKUAKOH (a3oi OTHOCATCS:
a) TieHa
b) B3Bech
C) Kpem
d) mynena

2. OnpenenuTe MacCOBYIO J0J1t0 BoJbI B KpucTtautoruapate CaSOs - 2H0 (rurc).
3. Haiinute Mmaccy conu, KoTopasi 00pa3yercst Ipy B3aUMOJEHCTBUM pacTBOpa T’MIPOKCHIA KaJIHsI
C pacTBOPOM CEpHOM KHCIIOThI Maccoi 30r ¢ MaccoBOil 1os1eil Kucaotsl 5%.
4. Onpenenute MacCOBYIO JOJIIO Cyib(aTa HATPHUS B PAacTBOpE, MOTydyeHHOM cimBanueM 120r
10%-noro pactBopa NaxSO4 u 200r 4%-HOro pacTBopa TOro K€ BEIEeCTBA.
5. Beruncnute MonsipHyto KoHueHTpauuio 20 % pacTBopa XJ10pHuaa Kajablus MIOTHOCThIO 1,178
I/MIL
6. UeMy paBHa MOJISIPHOCTH ¥ MOJISUTBHOCTE 30% pactBopa NaOH mutotHocThO 1,328 /Mn? K 1 1t
3TOrO pacTBOpa MPUOABWIN 5 11 BOJBI. BRIYMCINTE MacCOBYIO 0O MOTYYEHHOTO PAcTBOpA.
7. BplunciauTe KOHI. THIPOKCHU]I MOHOB B BOJHOM PacTBOPE, €CIM KOHL. MIOHOB BOAOPOJa paBHA
10 Monb/n1. YKakuTe 1BET METHIIOPAHKa B 3TOM PacTBOPE.
8. B pactop nomectunu 100 monekysn. OnpeaenuTe Yucio AUCCOLMUPOBAHHBIX MOJIEKYJI, €CIIU
CTETEeHb JTUCCOLMAIIUU PaBHA!

a) 0,04

b) 04

c) 0,1

d) 0,9
9. pH pactBopa paBeH 5. Boruncnute KOHIEHTpAIMIO THAPOKCU]] HOHOB B pacTBOpe. YKaKUTe
L[BET METUWJIOPAH)Xa B 3TOM pacTBOpE.
10. K 20 r pactBOpa, conepxariero 5 % cynbhara Meau, 100aBUIN THAPOKCUT HATPHSI.
Brruucnurte Maccy oOpa3oBaBiierocs ocaaka?
11. Kakme wu3 mNpUBENEHHBIX pEaKIUil SBISIOTCA BHYTPUMOJEKYIspHbIMU? PacctaBpTe
K03 (HULMEHTH] B ypaBHEHUSAX pEeaKLUN. YKaXUTe BOCCTAHOBUTEIb, OKUCIUTEb.
a) KNO3 = KNO> + Oy;
0) Mg+ N2 = Mq3N2;
B) KCIO3 = KCI + Oa.
12. CoctaBbTe CXeMy RJIEKTPOJIM3a BOJHOIO pacTBOpa HUTpaTa 6apus Ha IIATUHOBBIX
AJIEKTPOJax
13. IIpu snekTponu3e paciuiaBa Xjaopujaa HaTpust maccou 11,7 r Ha aHOAE BBIIENUICS Ta3
KOJIMYECTBOM BelllecTBa’?
14. Tlpu >5eKkTpoan3e pacTBOpa THAPOKCHIA OapHs Ha aHOJIE BBIICIAETCS: a) BOJOPO/; 0)
KHUCJIOPOJ; B) OapHuid.
[Ipu anexTpoause pacTBopa Hoauaa Kaius B pacTBope oOpaszyeTcs: a) HOI0BOAOPOHAS KUCIIOTA;
0) Bo/1a; B) THJIPOKCH/]T KaJusl.

Bapwnant Ne2
1. K aspo3zossim ¢ TBepaoit (as3oit oTHOCATCS:
a) TyMaH
b) cmor
c) obmaka
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d) memsa

2. BrruncauTe MaccoByrO OO IMIENTOYM, KOTOpast 0O0pasyercst Mpu pacTBopeHuu 124r okcuua
HaTpus B BojJe Maccoil 960r.
3. Beruucaure maccoByto a0t (%) kpucraum3anuoHHo Boabl B ['aybepoBoit conmu NaSOy -
10 H20
4. CkonbKo rpaMMoB BoJIbI Has1o ucnaputh u3 800 r 15%-ro pacTBopa BemiecTBa, 4TOObI YBETUYHUTD
€ro MaccoBYIO J0J110 Ha 5%7?
5. Jns merirpanuzanuu 20 mi 0,1 M pacTBopa COJISTHOM KUCIOTHI MOTPEOOBAIOCH 6 MIT pacTBOpa
eakoro Harpa. OnpenenuTb MOJISIPHYIO KOHIIEHTPALMIO pacTBOpa €AKOro HaTpa.
6. CKOJIbKO IrpaMMOB pacTBOpPa C MacCOBOM J10J1eil cepHON KUCIOTHI 96% HEeoOX01uMo BIUTH B 1 11
BO/JIbI, YTOOBI MOJIyYUTh PAcTBOP ¢ MaccoBoi poineit 10%?
7. Ckoabko mit 0,5 M u 0,1 M pacTBOpOB a30THOM KUCJIOTHI CIAEAYET B3STh JJISI IPUTOTOBICHUS
1000 mi 0,2 M pactBopa.
8. B pacrBop mnomectwiim 100 mosekyn. Onpenenure CTENEHb AUCCOIHMALMM, €CIIU
JUCCOLUUPOBAIIU:

a) 5 MOJeKy,

b) 15 monekya,

c) 50 monexy,

d) 95 monekyn
9. pH pactBopa paBen 3. BblunciuTe KOHII. TMAPOKCHJ HOHOB B pacTBOpE. YKaKUTE ILIBET
(dheHondTaIeHA B ’TOM PacTBOpE.
10. B pe3ynbrare peakuuu cyiabpura Kanblius ¢ okcugoMm kpemHus (IV) Bbraenuics ras okcun
cepsl (IV) o6bemom 67,2 1. Onpenenute Maccy COJId, KOTOpasi BCTYIHJIA B PEAKIHIO.
11. Kakue coenHeHus 1 IPOCTHIE BELIECTBA MOT'YT IPOSIBIIATH TOJIBKO OKUCIUTEIbHbIE CBOMCTBA?
Bri6epute Takue BeuiectBa u3 npeanoxkeHHoro nepedns: NO2, Oz, HoSO3, K2SO4, FeCly, HNOs.
CocraBbTe ypaBHEHHUE AIIEKTPOHHOTO OallaHca, paccTaBbTe KOA((UIIMEHTH B YPABHEHUH PEAKIINU:
Cl + KOH = KCI + KCI103 + H20.
12. CocraBbTe cXeMy OdJIEKTpOJIM3a BOJHOTO pacTBopa cyib(aTa LHMHKAa Ha TIpaUTOBBIX
3IEKTPOIax
13. Ilpu snexTponusze BOAHOTO pacTBOpa HUTpaTa cepedpa BwIAETMIOCH 5,6 11 raza. CKOJIbKO
rPaMMOB METaJljla OTIIOKHIOCH Ha Katoae?
14. Ilpu anexrponuze pactBopa Hutpara Meau(ll) Ha karone BbiEnsETCS:
a) MeJib; 0) KUCIOPOI; B) BOJOPO/I.
[Ipu anexTponunsze pacTBopa OpomMuaa JIUTHS B pacTBOpE 00pas3yercs:
a) Boza; 0) OpOMOBOOPOHAS KUCIIOTA; B) TUAPOKCH/L JTUTHSL.

Kontposnbnas pabota mo pazaeny 2
«Oprannueckas XUMHsD
Bapunant Nel

1. IlpuBeauTe MO OJHOMY IIPUMEPY IS KXKIOTO THIIA:

a) Peaxmun, HampaBiieHHBIC HA yUTHHEHHUE 1IeNH (KOHCTPYKTUBHBIC PEaKIH ), HAPHMeED,

ANKWIMPOBAHKE, TOTUMEpU3AIHs, (TTOJTN)KOHISH IS

b) Peakiuu, HarpaBiieHHbIE Ha YKOPOUEHHUE YIIIEPOIHOM 1enu (peakluy pacilerieHns)

¢) Peakuuu BBeneHus1, yaleHus WK B3aUMOIIPEBpaIeHUs] GyHKIIMOHATBHBIX TPYIII

d) Peakniuu oOpa3oBaHust KpaTHBIX CBsI3ed

e) Peakuuu nukinu3anuu U apoMaTu3aiuu
2. OmnpenenuTe BaJICHTHOCTb U CTETIEHU OKUCIJIEHUSI aTOMOB yriiepo/ia o popmynaam
coenunnenunii: CoHs-, CsHs4, CHCl3, CoHsOH, CsHio, C3Hg, CH4, CH3Cl, CH30H, CCly
3. CoctaBbTe CTPYKTYpHBIE (DOPMYIIBI IPONTUIIOEH301a, €r0 TOMOJIoTa U n3oMepa. HazoBure
BELIECTBA.
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4. CocTaBbTe ypaBHEHUS PEAKLIU B COOTBETCTBUU CO CXEMOM MPEBPAIICHUI: U3BECTHSIK —
OKCH/JI KaJIbIIsl — KapOuJ KalblMsi — alleTUJIeH — OEH30J1 — T'eKCaxJIOpaH.

5. 10 1 cmecu 3TuneHa u npomnasa 1 10 1 Bogopoaa npomycTuiu Haja karaausaTtopoM. ITpu stom
o0t 00beM cMecu yMeHblmics A0 16 1. Onpenenure o0beMHOE colep KaHue TporaHa B
HCXOJIHOU CMECH.

6. Onpenenute MOJIEKYJISIPHYIO (POPMYITy TUTAIOT€HIIPOU3BOIHOTO alIKaUeHa, €CIH U3BECTHO,
9TO MaccoBas J0Jisi Opoma B HEM cocTaBisieT 75,5%?

7. B pe3ynbTare peakiuu MoJTHOTO OKMCIICHHS TOMOJIOTa OeH30J1a BhIIeauics ra3 oobemoM 4,704
1. OnpeenuTe CTPOEHNUE apOMaTHUECKOI0 YIIIEBOIOPO/Ia, €CIIM U3BECTHO, YTO B PEAKIUIO
BcTynmio 6,048 i kucnopona?

8. Kakue BelecTBa MOXKHO HCII0JIb30BATh I ITOCIEA0BaTENbHOIO IIpeBpauienus? Hanucatp

CaCO; —= CaC;

o)
C — H—C==C—H —>cn,—c</

#° 5 "
H—CH=CH—H CeHg — CgHsNO,

C,HsOH HO—CH,—CH,-OH

ypaBHEHUS peaKIuil.
Bapuant Ne2

1. Hanumute ypaBHEHHs peakUil TUAPUPOBAHUS TIIOKO3bI U (PYKTO3bl. YKAKUTE, K KAKOMY
KJIACCY OPTaHMYECKHUX BEIIECTB OTHOCSATCS IPOAYKTHI BOCCTAHOBIICHHUS.
2. CoctaBbTe CTPYKTypHBIE (hopMyIbl: a) 4-BTOp-OyTHII-3,5-nuMeTuirentana; 0) 4-BTOpIPONUI-
3-3THIIrenTaHa.
3. IIpu B3aumoneiicTBuM 8 cM> mpeaensHOro ogHoatoMHoro cnupta (mi. = 0,8 r/em’) ¢ HaTpuem
BBIJICJIUIICS BOJOPO/I B 00BEME, TOCTATOYHOM JIsl TUApUpoBanust 2,24 i steHa (H. y.). Onpexnenure
MOJIEKYJISIPHYIO (hOpMYITy CIIHPTA.
4. OnpeenuTe KOHSYHBIA POAYKT B PE3yJIbTATE CICAYIONIUX MTPEBPACHUH:

+HCI +Na, t AlCls, 1 kar., t +H,0
CH, A % X -H, 4 H,S0, (KkoHu.) X5

Hanmmmre ypaBHEeHUs 9TUX peaKIuil.

5. Ha cmech kapOumoB amiOMMHHUS U Kalblus Maccoil 34,4 r mojeiicTBoBain pa30aBIeHHON
colisiHOM kucioTod. Omnpenenure MOJEKYJISIpHYIO (OpMYIly YTJIEBOJOPOJIOB, BBIIEIMBIIUXCS B
XOJI€ PEaKILIUH, €CIM UX CyMMapHbIi 00beM coctaisier 14,56 n?

6. Paccuuraiite, kakoit 00beM (H. y.) Boznyxa (¢ (O2) =21 %) HeoOXoauM /Jis TTOJTHOTO CTOPAHUS
10 M® mpupoHOro rasa, comepxkaiiero 96 % mno oobeMy MeTaHa U 2 % HEroprOYMX HpUMECEH.
OrtBer paiite B M° ¢ TouHOCTBIO 10 0,001.

7. Hanuiunre ypaBHEHUsS 9TUX PEaKLUi.
CHs — C2H¢ — C3Hs — CgHi4 — CsHs — C¢HsNO2

-

Huxaorexcas
8. Beraucnute, kakoii 00beM (H. y.) JUBHHIIIA MOXKHO MOTYYHTh JETHIpOraJoreHupoBanueM 1,4-
nuOpoMankaHa Maccoil 216 kr, ecnum BBIXOA MpoAyKTa peakuuu coctaBiser 90 % ot
TEOPETUYECKOT0?
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7.4 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA HpOMe)l(yTO‘IHOﬁ aTrrecranmum
HpOMe)KYTO‘IHaH aTTeCTanus

MOJIb, MOJISIpHAsl Macca,
MOJIIPHBINA 00BEM,
XMUMHYECKas peakius,
KJIacCU(pUKaLUs peaKiuii,
JIEKTPOJIUT U
HEDJIEKTPOJIHUT,
AJIEKTPOIUTHYECKAs
JMCCOTIHAITUS, OKUCITUTEITh
Y BOCCTaHOBUTEIIb,
OKHICTICHHE U
BOCCTAaHOBJICHHE.

- OcHOBHBIE 3aKOHBI
XMMHUU: COXpaHEHHUs

peakiuii HOHHOro oOMeHa.

- XapakTepu3oBaTh:
XMUMHUYECKHE HJIEMEHTHI (0T
BOJIOPO/JIA J10 KaJlbILIMs) Ha
OCHOBE X I0JIO)KEHHUS B
[Iepnonnueckoii cucreme JI.1.
MenieneeBa 1 0cOOEHHOCTEMH
CTPOEHHS X aTOMOB; CBSI3b
MEXJly COCTaBOM, CTPOEHUEM U
CBOMCTBaMH BEIICCTB;
XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEILECTB.

- OLICHKU BJIMSIHUSI XUMHUYECKOTO
3arpsiI3HEHUS OKPY KaroIen
CpeJlbl Ha OpPraHMU3M 4YeJI0BEKa,

- KpUTHYECKOMN OLIEHKH
uH(pOPMAIIKH O BEIeCTBax,
UCIIOJIb3YEMBIX B OBITY,

- IPUTOTOBJIEHUS PACTBOPOB
3aJJaHHOM KOHIIEHTpaluu

dopma
aTTecTalu 3HaHus Ymenus [TpakTrueckuii onbIT (BManeTs) | JInuHbie KauecTBa 0OyYarOIIETOCs
u

- XUMUYECKYIO - Ha3piBaTh: xumMunueckue
CUMBOJIUKY: 3HAaKH 3JIEMEHTBI, COEIUHEHUS - YyBCTBO TOPJOCTU U YBAXKEHUS K
XUMHUYECKUX HJIEMEHTOB, M3YUYEHHBIX KJIACCOB. HUCTOPUH U TOCTHKEHUSIM
(hOpMYJTBI XUMUIECKUX - OOBACHATE: GUBNICCKUIT OTEYECTBEHHON XUMUYECKOM
BEILIECTB U YPAaBHEHUS CMBICJI aTOMHOTO (ITOPSIKOBOTO) HayKU;
XUMHUYECKUX PEaKLIUM. HOMEpa XMMHUYECKOT0 3JIEMEHTa, | VICroib30BaTh MPHOOPETEHHBIE | - XUMUYECKU TPAMOTHOE
- Baxnenmme noHsaTus HOMEPOB IPYMNIbl U NEPUOJIA, K | 3HAHUA U YMEHUS B MoBe/IeHre B POo(hecCHOHATbHON
XUMUU: XUMUYECKUN KOTOPBIM 3JIEMEHT [IPAKTUYECKON AESITEIbHOCTU U | I€ATEIbHOCTU U B OBITY IIPU
3JIEMEHT, aTOM, MOJIEKYJIa, | IPUHAMJICKUT B MTOBCEHEBHOM KU3HU IS o0pallleHuy ¢ XUMUYECKUMU
OTHOCHTENBbHBIE aTOMHas | Ilepnogmueckon cucreme JI.1. - Oe301macHoOro 0OpaIIeHus C BEILECTBAMM, MaTEpUaIaMU U
Y MOJIEKYJISIpHAsl MaCCHI, MeneneeBa; 3aKOHOMEPHOCTH | BEIIECTBAMU U MaTE€pHAIaMH, MIPOLIECCAMM;
MOH, XUMHYECKasl CBSI3b, M3MEHEHHUS CBOMCTB 3JIEMEHTOB | - SKOJIOTMUECKH I'PaMOTHOT'O - TOTOBHOCTD K MPOJIOJIKEHHIO
BELIECTBO, B IIpeZieax MaJIbIX IEPUOJOB U | MIOBEJEHUS B OKPY KaIOILEN 00pa3oBaHUs U MOBBIIICHUS

DK3aMeH KJIacCU(PUKALMsI BEIIECTB, | TJIABHBIX MOJTPYIIIT; CYITHOCTD cpexne, KBaTH(UKAIINKY B U30paHHOM

npodeccuoHaNbHOM
NEeSITETHHOCTH U OOBEKTUBHOE
OCO3HAHHE POJIM XUMUYECKUX
KOMIICTCHITUH B TOM;

- YMEHHUE UCII0JIb30BaTh
JIOCTH>KEHUS] COBPEMEHHOU
XMUMHUYECKON HAYKU U
XUMHYECKUX TEXHOJOTHHA IS
MOBBIIIIEHUS] COOCTBEHHOTO
MHTEJUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHON NpodeccCHOHATbHON
NeSITETTHHOCTH.
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MAacChl BEIIECTB U
SHEPIruu, MOCTOSHCTBA
COCTaBa, MEPUOIUYECKUN
3aKOH; 3aKOH ABOTrajapo,
3akoH ['ecca,
XUMHYECKOTO CTPOCHUS
byrtneposa.

- OCHOBHBIE KJIACCHI
HeOpI‘aHI/ILIeCKI/IX n
OpraHNU4YeCKHUX
COCIMHCHHHN U UX
XHUMHYECKHE CBOMCTBA.

- OnpenensiTe: COCTaB BEIECTB
o ux Gopmynam,
MIPUHAITIC)KHOCTH BEIIECTB K
oTpesieIeHHOMY Kjlaccy
COCTUHEHUH, TUTTBI XUMHUYECKHX
peakuuii, BAJIGHTHOCTb U
CTETIeHb OKUCIICHUS DJICMEHTA B
COEIUHEHUSX, TUI XUMUYECKON
CBSI3H B COCIMHCHUSX,
BO3MOYXHOCTh TIPOTEKAHUS
peakiuii HOHHOTO OOMEHa.

- CocraBnsTh: GOPMYIIbI
HEOPraHWYECKUX COCIMHEHUN
M3YYCHHBIX KJIACCOB; CXEMBI
CTPOEHHS aTOMOB IEepBBIX 20
anemeHToB llepuoanueckoit
cucremsl [.11. Menpaeneena;
YpaBHEHUS XUMHYECKHUX
peaKuuid.

- Beruucnare: MaccoByro 1010
XHUMHAYECKOTO 3JIEMEHTA 110
(dhopMyIie coeTuHEHUs;
MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope; KOJIMYECTBO
BEIIECTBA, 00bEM WJIM MaccCy 10
KOJINYECTBY BELIECTBA, 00bEMY
WJIM Macce peareHTOoB, WIN
MIPOYKTOB PEAKIUH; TETTOBOM
ekt peaxiuu.
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7.4.1 IlpuMepHbIe BONPOCHI /ISl MPOBEAEHUA NMPOMEKYTOUYHOM aTTecTAllun
1 cemectp

1. [lepuonuueckuii 3aKOH W TEPUOAMYECKAs CUCTEMa XUMHYECKUX osnemeHtoB J[.U.
MeHienieeBa Ha OCHOBE MPEACTABICHUI O CTPOCHUH aTOMOB. 3HAU€HHE IEPUOIMYECKOT0 3aKOHA JJIs
Pa3BUTHS HAYKHU.

2. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUUM AaTOMOB XHUMHUYECKHX DJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHECHHMHM MX CBOMCTB Ha IMPUMEpPE: AJIEMEHTOB OJIHOTO IMEpUOia, TPYIIIIbI.
DneKTpoHHbIE (OPMYIBI U TpaUUecKre CXeMbl CTPOSHHUS JIJIEKTPOHHBIX CJIOEB aTOMOB 3TOTO
Mepuo/ia, TPYIIIIbL.

3. Xumuueckue cBsizu. KoBaneHTHas CBs3b, €¢ 00pa3oBaHUeE.

4. Honnas cBsi3b, ee oOpazoBaHue.

5. 3apsiibl HOHOB. CTEneHb OKUCIECHUS U BaJIGHTHOCTh 3JIEMEHTOB.

6. Mertanueckas cBsizb. BoopoiHas CBSI3b.

7. XUMHUYECKHUE PEAKIIUU U 3aKOHOMEPHOCTH UX MpoTeKaHus. CKOPOCTh XUMUYECKON PEaKIUH.
DNeMEHTapHBIC U CII0KHBIE PEAKIIUU.

8. @dakTophl, BIUAIOIME HA CKOPOCTh XUMHUYCCKUX peakuuid (mpaBmwio Bant-T'odda).
KaranuzaTopsl 1 ”HTHOUTOPBL.

9. HeoOpatumblie 1 oOpaTtuMbie peakiuu. Xumudeckoe pasHoecue (mpunnui Jle [larense).
10.  JlucmepcHble CUCTEMBI U UX Ki1acCU(UKAIIHSL.

11. PacTtBopbI.

12. PacTBOpuMOCTB BEIIECTB B BOJE.

13. CrnocoOsl BeIpaXeHHUsI COCTaBa PaCTBOPOB.

14.  DnexkTponuTuyeckas AUCCOIHALNS. DIEKTPOIUTHI CHUIIbHBIE U cilalble.

15.  Koncranrta puccoumanuu (Kuuc), mpoussenenue pacrBopumoctu (IIP), BomopoaHsiit

nokasatenb (pH).

16. I'maponus coneil.

17. OKHCIIUTENBbHO- BOCCTAHOBUTENBbHBIE MpOIECChl, UX 3HaueHue. CocTaBieHUE ypaBHEHUI
OKHCITUTEIbHO-BOCCTAHOBUTENFHBIX ~ peakmnuil.  PaccranoBka — KOd(PPUIIMEHTOB  METOJOM
AIIEKTPOHHOTO OallaHca U AJIEKTPOHHO-UOHHBIM METOJIOM (METOIOM IOy PEAKITHii).

18. XUMUYECKUE UCTOYHUKH TOKA.

19. DneKTpoXMMHUYECKUN sl HAIPSYKEHUI METaJUIOB.

20.  DnexTpomus.

21.  OcHoBHbIE KJacchl HeopraHuueckux coequHeHuil. Oxcuapl. Knaccudukarms, xuMudeckue
CBOICTBa U CITOCOOBI OJTyUEHUSI.

22.  OcHOBHBIE KJacchl HeEOpraHuyeckux coeauHeHuit. [unpokcunsl. Kraccudukanms,
XUMUYECKHE CBOMCTBA M CTIOCOOBI TTOTYUEHUSI.

23. OcHoBHbIe Kiacchl Heopranmdeckux coeauHenuit. Comu. Knaccudukarus, XuMHuecKue
CBOICTBa U CIIOCOOBI OJTYUEHUSI.

24.  T'eHernueckas CBSI3b MEX]y KJacCaMU HEOPTraHUYECKUX COCTUHEHUI.

25. Meramtpl. @usznueckne W XUMHYECKHE CBOMCTBA. [IpomblliuieHHBIE W J1aOOpaTOpHBIC
CHOCOOBI MOTYYEHHUS.

26. Hemeramnpl. dusnueckne W XUMHUYECKHE CBOWCTBa. [IpoMblliuieHHBIE W JTaOOpaTOpPHBIS

CHOCOOBI OTYYEHHUS.
2 cemecTp
1. IIpenmer opraHnveckoil XuMuH. TeOpHss XUMHYECKOTO CTPOSHHSI OPTaHHMYECKHUX BemiecTB A.M.

Bbytneposa. [IpuunHbl MHOrooOpasus OpraHMuecKUX BEIIECTB.
2 Knaccudukanus OpraHMueCKUX COSAMHEHUI.
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3. Knmaccudukanms peakiuii U peareHToB B opraHmdeckoi xumuu. CriocoObl 3amucu (hopmyd
OpPTaHWYECKUX COSAMHECHUIA: pa3BepHyTas, CBEpHYyTas, OpyTTo-hopmya.

4. AnkaHbl: TOMOJIOTHYECKHM psig U o0mas popmyiia, U30MEpUsi 1 HOMEHKJIATypa.

5. Ankansl: ciocoObl monmyuyeHus. HaxoxxaeHue B mpupoie ¥ MpUMEHEHHE AJIKaHOB.

6. Xumuueckue u (hu3nueckre cBOcTBa ajakaHoB. HaxoxxaeHue B mpupoje U MpruMeHEeHUE.

7. ATKEeHBI: TOMOJIOTHUECKUH psf, o0mias popmyia, HoMeHKIaTypa. CriocoObl MOTyYeHHS AIKEHOB.
IIpaBuio 3aiineBa.

8. AJIKeHBI: BUJIBI U30MEpUH, GPU3NUIECKUE CBOWCTBA, IPUMEHEHUE.

9. Xumuueckue cBoicTBa ankeHoB. [IpaBuino MapkoBHHKOBa ((OpPMYITUPOBKA U OOBICHEHHE).

10. [{uki0anKaHbl: CTpOEHHE, HOMEHKJIIATYpa, U30MEpHSL.

11. HuxnoankaHbl: XUMHUYECKUE U GU3NYECKUE CBOMCTBA, METO/IbI MTOJIyUYEHHUS, TPUMEHEHUE.

12. AnkanueHsl: kiaccudukaiysi, HOMEHKIATypa, u3oMepus, ¢uzndeckue cBoiicTBa. CrocoObl
MOJTyYEHUs JUCHOB.

13. AnkanueHsl: XMMUYECKHE CBOICTBA, IpUMEHEHHE. HaTypaslbHbBIN U CUHTETUYECKUN KaydyKH.
14. ANKUHBI: TOMOJIOTUYECKHH PsJl, HOMEHKIIATypa, U30Mepus, (PU3ndYecKue CBOWCTBA, CIIOCOOBI
nosyyenus. [Ipumenenune aneruieHa.

15. AIKUHBI: XUMUYECKUE CBOMCTBA.

16. TI'amoreHnpou3BOJHBIE YIJIEBOAOPOJOB: H30MEpPUs, HOMEHKJIATypa, METOJbl MOJIy4YeHHUS U
dbuznyeckue cBoMCTRA.

17. T'anoreHnpou3BOAHbIE YIIIEBOAOPOIOB: XUMUYECKHE CBONCTBA.

18. CriupThl: K1accuukay, HOMEHKIATypa, CTpOeHHE, (hU3HUecKUe CBOICTBA.

19. [IpenenbHbIe OJJHOATOMHBIE CIIUPTHI (AIKAHOJIBI): TOMOJIOTHYECKUH Psijl, H30MEpHs, GU3UIECKHE
CBOICTBa, CIIOCOOBI MOTyYEHUsl, TIPUMEHEHHE.

20. X¥MHUUYECKHE CBOMCTBA MPEIETbHBIX OJHOATOMHBIX CIIUPTOB.

21. MHoOroaroMHble COUPTHL: MONyuyeHUe, PU3NYECKUEe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE (Ha
pUMepe STUIICHTIIUKOIIS U TJIMLEPUHA).

22. Ilpoctele »¢upbl: ompeaeneHue, HOMEHKIATypa, (QHU3MdYeckue M XUMHUYECKHE CBOMCTBA,
MpUMEHEHHE.

23. Ctpoenue Mosekynbl OeHzona. [ToHsTe apoMaTHYHOCTH.

24. ApeHsbl: cocTaB, T'OMOJOTHYECKHI psia, M30Mepus, HOMEHKJIAaTypa, (U3NYECKUEe CBOMWCTBA,
CIOCOOBI OMyUYEHUS, IPUMEHEHHE.

25. Xumnueckue cBoiicTBa O€H301a U €ro TOMOJIOTOB.

26. 3omepus u HOMEHKIAaTypa ¢peHoI0B. MeTo bl ony4eHus (heHonoB.

27. ®eHoII: CTPOCHUE MOJIEKYJIBI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE.

28. Anpaeruapl M KETOHBI: OMpefeneHus, knaccupukamus. ['omomorudeckuii psa, uzomepus U
HOMEHKJIaTypa NpeebHbIX albJAETHI0B U KETOHOB.

29. IlpenenbHble ambAETUBI U KETOHBI: (PU3UYECKHE CBOMCTBA, IOMyUYEHUE U IPUMEHEHHE.

30. XuMHueckre CBOMCTBA MpeieIbHbIX allbJIETHI0B U KETOHOB.

31. KapOoHOBBIE KUCIOTHI: OMpeieNieHue, CIOCO0bI KilacCu(pUKAIUU, TPUMEHEHHE.

32. IlpenenbHble OJHOOCHOBHBIE KapOOHOBBIE KHCIOTHI: TOMOJIOTMYECKUH psiJi, HOMEHKJIATypa,
u30MepHsl, (pU3NYecKre CBOMCTBA, 001Ie CIOCOOB! MOTYYESHHUS.

33. XuMuueckne CBOMCTBA MPEEIbHBIX OJJTHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.

34. Cnoxnbele >(hUpBL: oOmpeaeNcHUEe, HOMEHKIATypa, (QU3WYecKHe W XHUMHUYECKHUE CBOMCTBA,
MpUMEHEHHE.

35. Knaccuduxarmu amuaoB. Anudartnyeckue (mpeaenbHble) IEpBUYHbIE aMUHBI: HOMEHKIIATYpa,
buznyecKkne 1 XuMUYECKHe CBONCTBA, MOITyYEeHHUE.

36. CnocoObl mony4yeHus, (PU3MYECKHE W XUMUYECKHE CBOWCTBA BTOPUYHBIX U TPETUUHBIX
annpaTHIECKUX aMHUHOB.

37. AHWIMH: CTpOEHHE, W30MEpUs M HOMEHKJIATypa, CIOCOOBI TMONY4YeHHs, (PUINYECKUE U
XUMUYECKHE CBOICTBA, MIPUMEHEHHE.
38. benku: kinaccudukamnus, GyHKIUU B )KUBBIX OpraHu3Max. THITBI MPOCTPAHCTBEHHBIX CTPYKTYP
OenKoB.
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39. YrneBojsl: knaccuduKarus, H30Mepusi 1 HOMEHKJIATypa.

40. Xumuueckue CBOMICTBa TI€KCO3: pEAaKLIMHU OKHUCIEHUS M BOCCTAaHOBJIEHHS, pEaKUuu 110
TUIPOKCHIIBHBIM TPYIIIaM U M0 KapOOHUIIBHOM TpyIIIIE.

41. Tlpuponusle MCTOYHUKH yriaeBojopoaoB. CocraB HedpTH M mpupoaHoro rasza. llomyTHbiid
HedTsHOM ra3. KameHHBIH yrods.

42. Kpexkunr u pudopMuHr yriieBoopo1oB. [lepBuunast u BTopruHas nepepaboTka HeTH.

7.4.2 IlpuMepHbIe 321241 /151 NIPOBe/ICHUS] IPOMEKYTOYHOM aTTeCTALMU

1. 3anmaua. Pacuer Macchl MPOYKTOB PEAKLIMH 110 TaHHBIM 00 HCXOJHBIX BEIIECTBAX, OJHO U3
KOTOPBIX JIaHO B U30BITKE.

2. 3ananue. Beruucienue Maccol WM 00bEMa MPOIYKTa PEAKLUH, €CITH OJTHO U3 UCXOIHBIX
BEILIECTB JIaHO B BHJIE PACTBOPA ONPEAEIEHHON MOJISIPHOI KOHIIEHTPALINH.

3. 3amaua. Beruncnenue Macchl MPOAyKTa peakuu, €CIIU JJIs €r0 MOTYyYeHHS BbIJIaH pacTBOP C
OIIpeJIeTICHHON MAacCOBOM JI0JICi HCXOTHOTO BEUIECTBA B IPOLICHTAX.

4. 3apaua. Pemenue 3a1au ¢ MCIOJIb30BAaHUEM MOJIIPHOTO 00beMa ra3oB.

5. 3apaua. [IpuroroBieHue pacTBopa ¢ 3alaHHON MOJISIPHONM KOHIIEHTpALUeH.

6. 3amaua. OnpezeneHue Macchl MOJIYYEHHOIO BELIECTBA, €CIM U3BECTHO KOJIMUYECTBO UCXOIHOTO
BEILIECTBA.

7. 3amada. Pacder mo ypaBHEHHIO PEaKIIMU MAcChl TPOAYKTA PEAKINH, €CIIM HCXOJHOE BEIECTBO
COZEPKUT MIPUMECH.

8. 3anmaua. Pacuérsl npu pa30aBieHUU U CMEIIMBAHUN PACTBOPOB € PA3JIMYHOW MAacCOBOM J0JeH
PacTBOPEHHOT'O BELIECTBA.

9. 3amaua. Pacuer Macchl OJJHOTO M3 pearupyroux Uik 00pa3yromuXxcs BEIIECTB 110 KOJTHYECTBY
MCXOJIHOTO WJIU TIOJTyYEHHOTO BEIECTBa.

10. 3agaua. Beiuncienne Macchl HCXOJHOTO BELIECTBA, €CIIM U3BECTEH BBIXOJ IPOAYKTA U yKa3zaHa
MaccoBasi JI0JIS €r0 B IMIPOIEHTaX OT TEOPETUUECKH BO3MOXKHOTO BBIXO/IA.

8 JOINOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

HeopraHnyeckve BellecTBa

CNOXHbIE
Y Y
meTannel HemeTannol 6naropoaHsie rassbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
A 4 Y Y Y h 4
OKCWhabl OCHOBaHMA amMmdoTepHble KWNCNoTbl conn
rMmapoKcunabli
o6pasyioline s'sone - lienoun e e M peaHne)
- Al(OH)5, Zn(0OH HCI, HBr, H
CO, NO, N,O NaOH, Ba(OH), (OF)g, Znot, 25 NaCl, K,S0,
v KMcnopoa- KMCNIBIe
HepacTBOpUMbie coaoepxalume
cone- |
o6pa3syiolme Fe(OH),, Mn(OH), ;I rMapoKcuabl |"{ HNO,, H;SO, AR, CatCT )

OCHOBHbIe OCHOBHBbIe
Naz0, CaO, FeD Ca(OH)CI, (CuOH),CO4

KWMCNOTHbIE AOBOAHbIE
SO,, N,Og, PO, KNaCO,, KAI(SO,),
amdoTepHble CMellaHHbIg
Al,05 MnO,, ZnO Ca(OCICl, CuBrCl
HOMNNeHKCHble

Na[Al(OH),4], K5[Fe(CN)gl]
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9 OBYYEHHUE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMH
BO3MOXKHOCTAMM 3/10POBbA

[Topsiok 00yueHust UHBAJIUIOB U CTYAEHTOB C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH OIIpeIeNieH
«ITonoxennem KyOI'Y 006 oOyuyeHMHM CTYyAEHTOB-MHBAIMJIOB M CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI».

Jljig U1 ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI ITPEyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTHH, YIUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3/I0POBbS TAKUX JIUII.
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PEITEH3UA
Ha pabouyr nporpamMmmy y4e0HOI AMCUHUILIMHBI «XHUMUS»
cneumanabsHocetb 35.02.12 Canoso-napkosoe u JJanAMA(THOE CTPOUTEIBLCTBO

[IporpaMma yueOHOH OMCHMIUIMHBI «XuMHUs» paspaboTaHa sl CTYIEHTOB
cnenmanbioctr 35.02.12 CanoBo-napkoBoe M JIaHAWA(PTHOE CTPOHMTEILCTBO B
KAueCTBE MNPUMEPHOH TNPOrPaMMbl [l PEalu3aluM OCHOBHOM MPO(ECCHOHATbHOI
o6pasosaresbHO mporpammel CI10 Ha 6a3e 0OCHOBHOTO 001IEro 00Pa30BAHMUS C IOy YEHHEM
cpeanero obmero odpasopanus (rpoTokon Ne 3 ot 21 wmrona 2015 r. PerucrpanmoHHbii
Homep peucHsud 385 ot 23 urons 2015 r. PT'AY «OHUPO»).

[TporpamMma «XHMHS» CONEPHKHT CIIETYFONIHE SIEMEHTbI: TUTYJIbHBIA JIKCT, ITACIIOPT
(yxa3aHa 00nacTh MPUMEHEHHS TPOTPAMMBEL, MECTO JHUCUMILIMHBI B CTPYKTYpE OCHOBHOM
00pa30BaTENbHON NMPOrpaMMbl, LETH H 3a1a4d, o0beM Y4eOHOH AMCLHMIUIMHBI H BHIbI
yueOHOH paboThl); TEMATHYECKMH MIaH M COJAEPKAHHE YYEOHOH NUCUMIUIMHBL, YCIIOBHS
peanM3alMM MporpamMmbl (TpeOOBaHUS K MHHHMAJIbHOMY MAaTepHAIbHO-TEXHHYECKOMY
00ECIIEUEHHIO, TIEPCYEHh PEKOMEHIYEMBIX Y4eQHBIX H3AaHuH, MHHTEpHET-pECYpPCOB,
JOTIONTHUTEBHON JTUTEPATYPbl); KOHTPOIb H OIEHKA PE3yJIBTATOB OCBOCHHA Y4eOHOM
JTUCLIUTTITHHEL. '

[Tporpamma paccuurana Ha 124 yaca, u3 KoTopsix 50% y4eOHOro BpEMEHH OTBOIUTCS
Ha TeopeTHueckoe 00yueHue u 50 % Ha MPaKTHYECKHE 3aHATHSA, CIUIAHHPOBAHBI TEMATHKA,
BUJIbI ¥ POPMBI B KaXKIOM pasgene. ' ,

[Tyukt «IlepeyeHp HEOOXOAUMOTO IPOTPAMMHOr0 0OECTIEYEHU 3ATIOJIHEH, B CIIHCKE
OCHOBHOM JIMTEPATypPhl OTCYTCTBYEOT H3JaHHA, BBIMYLNICHHBIE Ooyee 5 jer Haszal.
Omnpenenensl  TpeOoBaHUs K MaTepHalIbHOMY OOecrmeyeHuro mnporpammbel. B pasperne
«OUeHOUHBIE CPEACTBA JUI KOHTPOJA YCIIEBAEMOCTH» pa3paboTaHa CHCTEMa KOHTPOJA
OBJIAJICHUSAMHY 3HAHHUAMH U YMEHHUAMH T10 KKIOMY pasjeny nporpaMmel. Tematuka u popmbl
KOHTPOJIA COOTBETCTBYIOT ENAM M 33/1a4aM y4eOHOH MHCIHTLTHHBL.

YeTko chopMyTMpOBaHHAs LENb MPOrPAMMBI H CTPYKTYPa HAXOIATCS B JIOTHYECKOM
COOTBETCTBHHU. B mporpamme 2 paszena, 25 Tem. ‘

CozepraHue POTPaMMbl HANPABIEHO HA JOCTHKEHHE PE3YIIbTATOB, OTIPEIEIAEMBIX
®rOC. ConeprkaHue OTPAKAET MOCTIEAOBATEIBHOCTD (HOPMUPOBAHHUA 3HAHMH, YKa3aHHBIX B
®I'OC. B nonHoi Mepe OTpa)kKeHbI BUIbI PAO0OT, HAPABJICHHBIE HA IPHOOPETEHHE YMEHHMH.

[IporpaMma MOKeT OBITh PEKOMEHIOBAHA /Ul HCIOIB30BAHHA B 00Pa30BaTENbHOM
npouecce MHCTIO ®I'BOY BO «KyoI'V». '

PeneH3eHT ' becnianios A.B. onieHT, KAaHAKWIAT
' - . XUMHYECKHX HayK, JOLEHT Kadeaps
: OPTraHUYECKOH XUMHH U TEXHOJIOTHI
g" : ®I'BOY BO «KyoI'Y»
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PELHEH3UA
Ha pabouyr MPOrpaMMy IO JUCLMIUIUHE « XMMHSD _
cnerpanbrocth 35.02.12 CagoBo-napkoBoe 1 JJaHIWAPTHOE CTPOUTEILCTBO

PaGouas mporpamMma 1o jucuuiuinHe «Xumush» 1 cTyaenTos dakymprera UHCIIO
OI'bOY BO «KyOI'Y» cocraBneHa B COOTBETCTBHH C NPUMEPHOH mporpammoii ®HPO,
pexoMeHoBaHHOe ~ DenepanbHBIM  TOCYJAPCTBEHHBIM — ABTOHOMHBIM  YYPEKAEHHEM
«DeJIepaIbHOrO HHCTHTYTA Pa3BUTHA oOpasoBanus» (PIAY «DUPO») Ha 6a3ze 0OCHOBHOTO
obwero 006pasoBaHUA C TONYYEHMEM CPEIHEr0 OOLIEro obpaszoBanms. [Ipotpamma
COCTaBJICHA B MOJHOM COOTBETCTBHM C TPEOOBAHUAMH yueOHOrO IUIAHA MO CHIELHATBHOCTH
35.02.12 CapoBo-napkoBoe u JaHamagpTHOE CTPOMTEIHCTBO.

Pabouas mporpamma mpeamonaraeT pacnpeielieHHe TeM M H3yYeHHE MATepHaaa 1o
pasgenaM. I'paMOTHO CTPYKTYPHPOBAaHA, M OXBATHIBAET BCE AKTYAIIbHBIE HAMPABIICHHS I10
AUCLIUIUTMHE HA CCTOIHAIIHUM [EHD.

Bee pasmensr paboueit mporpamMmbl B MOTHOM Mepe OTBEYAIOT TPEOOBAHHAM K
pe3ynbTaTaM OCBOCHHs Y4eOHO! TMCUMILIMHDBIL B COOTBETCTBHH C NMPHMEPHOM MPOrPaMMOii
®UPO, pexomeHnoBanHoe DenepambHBIM TOCY1APCTBEHHbIM ABTOHOMHBIM YUYPEXIECHHEM
«DenepanbHOr0 HHCTUTYTA PasBUTHs 0OpasoBanusy (PLAY «DUPOy). Kamaprit paszen
NPOrpaMMbl PACKPHIBAET PACCMATPMBAEMbIE BOTIPOCHI B JIOTHYECKOH ITOCIIE0BATEIBHOCTH,
OTIPEIEIIAEMOM 3aKOHOMEPHOCTAMH 00Yy4€HUS CTYIEHTOB.

JList 3akpennenys TeopeTHIECKHX 3HAHHUH, POPMHUPOBaHHA TPEOYEMBIX KOMITETEHIIHIA,
YMEHHH H HABBIKOB CTYJEHTOB -IPEIYCMATPHBAIOTCS KAK JICKLMOHHBIE, TAK M MPAKTUYECKUE
3aHATHA. KOIMYeCTBO ayMTOPHBIX 3aHSITHH W BHeay,HHTOpHOH pabOTEI  CTYWIEHTOB
COOTBETCTBYET TPEOOBAHHAM yueOHOTO IIaHa.

KOHTpOJIb ¥ OUEHKA PE3YIIbTATOB OCBOCHHS YUeOHON JUCLUIUIHHBI OCYIIECTBIIAIOTCS
B CTPOTOM COOTBETCTBHH ¢ TPeOOBaHUAMH y4eOHOT0 MIIaHA 110 JUCHHUIUTHHE. PaspaboTaHHbie
H TIPE/UTaraeMpie B IPOrpamMmme (popMbl H METOIbI, TO3BOJIAIOT B IIOJHOM MEPE OCYIIECTBIISATH
KOHTPOJTb ¥ OLIEHKY PE3YJIbTATOB 00yueHHA (CPOPMHPOBAHHBIX KOMIIETEHLIMH, OCBOCHHbIX
HABBIKOB M YMEHHH, YCBOECHHBIX 3HAHHHN).

Ilepeyenp pexkOMeHIyeMbIX YYeOHBIX HM3IaHHI, HHTGpHCT-pG:CYpCOB OCHOBHOH
JAMTEPATYPHl BKIIHOYAET AKTyanbHEIE MCTOYHHMKH, 'K KOTOPBIM Yy CTYICHTOB HMEETCs
CBOOOJHBIH OCTYII.

Jlannas pabouas mporpaMma MOXeT- ObITh PEKOMEHIOBAHA JUIA  M3yuEHHs
JAUCUUIUTHHBL «XuMHUs» Ha (akynsTete UHCTIO ®I'BOY BO «Ky6l'V».

Periensenr : Merpoe H.H. renepanbublii nupextop 000
7 ' «HMuTennekryanbHble KOMIIO3HIIHOHHbBIE ¥
PEUIEHUs», KAHAUAAT XMMHYECKHUX HAYK
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