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1. TACIIOPT MPOI'PAMMBI YYEBHOM JUCIUILIAHBI

«XHUMMUS»
1.1. O61acTh NPpUMEHEHUS POTPAMMBbI

OO6meoOpazoBaTenbHas JIUCHMUIUIMHA «XUMUSD» SBISIETCS 00s13aTeIbHOM
4acThl0  00mIeo0pa3oBaTeILHOTO  IMKJIA  O0pa3oBaTENbHOM  MPOTPAMMBI
cootBerctBM ¢ ®I'OC CIIO 1o  coneguanbHOCTH MO CPEAHETO

npodeccuoHanbHoro oopazoanus 35.02.05 Arponomusi

1.2 MecTo AMCIUILIMHBI B CTPYKTYPE MPOrpaMMBbl MOJATOTOBKU CIICIIMAIUCTOB
CpPEIHEro 3B€Ha

OO61eo0pa3oBaTebHas AUCHUILUIMHA « XUMHUSD U3Y4aeTcsi Ha 0a30BOM YPOBHE
B 00111€00pa30BaTEILHOM IIUKIIE y4eOHOT0 TJIaHa OCHOBHOM
npodeccronansHOil  00pazoBaTenbHON TporpamMmel - cneruanbHocT:  35.02.05
ArpoHOMUSL.

TpynoeMkocTh TUCTUTUIMHBI «XUMHUS» Ha 0a30BOM YPOBHE COCTaBISIET 88
yaca, u3 KoTopeix 80 wyaca - 0a30BbIi MOAyhb (6 pa3nenoB) U 8 4YacoB -
npukiagHod monayiab (1 paszmen), BKIIOYAIOMIMN MPAKTUKO-OPUEHTUPOBAHHOE
coJiepKaHue KOHKPETHOUW MPOodeCCHH WK CTICTIHAIBHOCTH.

[lpuknagHoit Monaynb BKIOYaeT pazgen & «Xumuss B ObITY U
MIPOU3BOJCTBEHHOW JAEATEIIBHOCTHA YEJIOBEKA», KOTOPBIA PEANU3yeTCs ISl BCEX
CIICHUAIBHOCTEX METOJIOM PEIICHHUS KEWCOB, CBSA3aHHBIX C HKOJOTHYECKOU
0€30MacHOCTbI0 M OILICHKOW TIOCJIEACTBUN OBITOBOM W  TPOU3BOJICTBEHHOMN
JESTETHPHOCTH, COOTBETCTBYIOIICH OTpacisM Oynaymied mpodecCuoHaAITbHON
NESATETHHOCTH 00YYaIOIUXCSl.

1.3. Henn 1 3a0a4u JMCUUILIMHBI — TPEOOBaHMA K Pe3yJIbTATaM OCBOCHUA
AUCUMILTHHBI:

1.3.1. Ieau u 3aaa494 TUCHUILIHMHBI
Conepxanue mporpamMMbl 0011€00pa30BaTEAbHON JUCHUIUIMHBL «XUMUSD)

HAIIPaBJICHO Ha OJOCTUKCHHUC CIICAYIOIIUX ueﬂeﬁ:



— (dopMupoBaHHE CHCTEMbl XHMHUYECKMX 3HAHUW KaK BakHeUIIei
COCTaBJISIIOIIEH €CTECTBEHHO-HAYUYHOW KApPTUHBI MHUpA, B OCHOBE KOTOPOM JiexkaT
KJIFOUYEBbIE TOHATUS, (yHIAMEHTAJIbHbIE 3aKOHbl U TEOPUU XUMHH, OCBOCHUE
A3bIKa HAYKH, YCBOEHHUE U I[IOHUMAaHUE CYIIHOCTH JOCTYIHBIX O000OIIEeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTUI U
CTAHOBJICHUS;

— (dopMupoBaHME U Pa3BUTHUE MPEACTABICHUNA O HAYYHBIX METOJax
MO3HAHUS BEUIECTB M XUMHUYECKUX PEaKlUid, HEOOXOIUMBIX I TPUOOPETCHUS
YMEHUN OPUECHTUPOBATHCS B MHUPE BEHIECTB U XUMHYECKUX SIBIICHUM, WMEIOIINX
MECTO B IPUPO/IC, B MIPAKTUYECKON U TOBCEHEBHOM KU3HH;

— pa3BUTHE YMEHUH U CIOCOOOB JCSATENBHOCTH, CBSI3AHHBIX C
HaOMIOJICHUEM U OOBSICHEHHEM XHMHUYECKOTO SKCIEPUMEHTa, COOJII0JACHUEM
npaBuiI 0€30MaCHOTO 0OpaIEHUs C BEIIECTBAMH.

3anaum JTUCHMILUIUHBI:

1) cdopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEU MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAOLIEH Cpelie, LIEJTOCTHOM HayYHOU KapTUHBI MUPA,
B3aHMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS  COCTaBISATh  (POPMYJbl  HEOPraHUYECKUX MU
OpraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKIUid, OOBACHITh UX CMBICI,
MHTEPIPETUPOBATH PE3YIbTATH XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopMHUpOBATh HABBIKM TMPOBEACHUS TMPOCTEHINNX XUMHUYECKHUX
HKCIEPUMEHTAJbHBIX HCCIEIOBAHUN € COOJIIoA€HUEM TmpaBuil  0€30MacHOro
oOpalieHus ¢ BeliecTBaMu U JIa0OpaTOpHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHUS MCTOJIB30BaTh HHMOOPMAITUIO XUMUYECKOTO XapaKkTepa u3
Pa3JIMYHBIX HICTOYHUKOB;

5) copmupoBaTh  yMEHHS  IPOTHO3UPOBATH  TOCIEJCTBUS  CBOEH
NESATETPHOCTH W XUMUYECKUX TPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOLIECCOB;

6) copMUpoBaTh MOHUMAHNE 3HAYMMOCTH JOCTHKEHUN XUMUYECKON HAYKH U

TEXHOJIOTUH JJIsl Pa3BUTHS COIMATILHON U MPOU3BOJICTBEHHOM cep.



1.3.2. Ilmanupyemble pe3yibTaThl 0CBOCHHUS 0011e00pa3oBaTeJIbHOM JMCUUILIMHBI B cooTBeTcTBHM ¢ PT'OC CIIO

npobieMy, paccMaTpHUBaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBATh CYIICCTBEHHBIH MPU3HAK I OCHOBAHUS JUIS
CpaBHEHUS, KJIAaCCU(PUKAIIUU ¥ 000OIICHHUS;

- ONpeleNsATh LENH JEATSIILHOCTH, 3aJaBaTh TapaMeTpbl |
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
paccMaTpuBaeMBbIX SIBJICHHSIX;

- BHOCHUTBH KOPPEKTHBBI B JICSITEIbHOCTD, OIICHUBATH COOTBETCTBHE

Koa n
HAaMMEHOBaHUe
[l1anupyemMble pe3yabTAThl 0CBOEHHUS THCHUILIUHBI
(popmupyembIx
KOMIIeTeHI Uil
O6mue' JucuMnInHapHbie’
OK 01. JIP 05 B yactu Tpy10BOI0 BOCIIUTAHMUS: [IP6 0l. chopMupoOBaHHOCTH  NPEACTABJICHHHA: O
Bri6upath - TOTOBHOCTH K Tpydy, OCO3HaHHE IIEHHOCTH MAacTepCTBa, | XMMHUYECKOM COCTaBJISIOLIEH €CTECTBEHHOHAYYHOU
crocoObl TPYIOIO0HE; KapTUHBl MHUpaA, pOJM XMMHHU B TIO3HAHUM SIBICHUI
pelleHus 3ajad | - TOTOBHOCTh K AKTUBHOW JAESITEITLHOCTH TEXHOJOTHMYECKONW U | IPUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIBTYpPbI
npodeccuoHanb | COMAIBHON  HANPaBICHHOCTH, CIOCOOHOCTh HWHUIMHPOBATh, | JIMYHOCTH, ee GyHKIIMOHATBEHOM IrPaMOTHOCTH,
HOM IJIaHUPOBATH u CaMOCTOSITEJIbHO BBIMIOJHATh ~ TaKylO | HEOOXOIMMOM IS pelIeHHs TMPAKTUYEeCKUX 3amad U
JESITEIbHOCTH JIeSITEIIbHOCTD; HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
NPUMEHHUTEIBHO | - UHTEpeC K  pa3nmuuHbiM  cepam  mpodeccHoHANBHON | 3M0POBBIO M PUPOTHOU CpElIe;
K  pa3iu4yHbIM | ACSTEIbHOCTH, ITP6 02 BnangeTh cUCTEMON XMMHUYECKHMX 3HAHUH, KOTOpast
KOHTEKCTaM OBnaneHne  yHUBEPCAIbHBIMH yYCOHBIMUA TIO3HABATECILHBIMH | BKIIIOYACT: OCHOBOIIOJIATAIOIIME TMOHATHS (XUMUYECKHIA
JEHCTBUSIMU: AJIEMEHT, aTOM, JJIEKTpOHHas 00oJiouKa aroma, s-, p-, d-
MP 01 a) 6a30BbIC JTOTUYECKHE JCHCTBUS: AJIEKTPOHHBIE  OpOUTAIM  aTOMOB, HMOH, MOJIEKYJa,
- caMOCTOATeNIbHO  (opMyIMpoBaTH M aKTyalU3UPOBATH | BAJIEHTHOCTb, 3NEKTPOOTPHUIATETILHOCTb, CTENEHb

OKHCJICHUS, XMMHUYECKas CBS3b, MOJIb, MOJIIpHas Macca,
MOJIAPHBIA 00bEM, YIIepoAHbIN CKeneT, GyHKIMOHAIbHAs
rpynna, pagukai, U30MEpUs, U30MEpbl, TOMOJOTHYECKUI
psid,  TOMOJOTH,  YIJIEBOAOPOIBL,  KHCIOPOA- U
a30TCOJEpKAIINE COECTUHEHUs, OMOJIOTMYECKH AKTHBHBIE
BellecTBa (yrieBOAbl, )KUPHI, OEJNKH), MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COEIUHEHUS,
KpUCTAJIJIMYECKAsl pelIeTKa, THUIbl XUMHUYECKHX peakIuil

PE3YJIbTAaTOB OCIAM, OLCHNBATDH PUCKHU HOCJIGIICTBI/II;'I (OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJII)HI)IG, 9K30-HU
JCATCIIbHOCTH, OHIAOTCPMHUUCCKUEC, PCAKIIMU HOHHOI'O O6MeHa), pacTBOp,
- pa3BUBAaTb KPCATHBHOC MBIINUICHUEC MPU PCIICHUU KU3HCHHBIX | SJICKTPOJIUTHI, HEBJICKTPOJINTHI, SJICKTPOJIUTHYCCKAA
HpO6J'IeM aucconuanusa, OKHUCIIHUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTbH
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JIP 07 6) 6a30BBIC HCCIIEIOBATEIBCKHUE JICHCTBHS:

- BJIQJICTh HABBIKAMHU yYeOHO-HCCIICIOBATEILCKOH W MPOCKTHON
JESITeTbHOCTH, HABBIKAMHU Pa3peIieHHsI Po0JieMm;

- BBIABJIATH NMPUYHHHO-CIICACTBCHHBIC CBSI3U M aKTyaIM3UPOBATh
3aJa4uy, BBIJABUraTh TUIIOTE3y €€ PEIICHHUS, HAXOAUTh apryMEHThI
JUTSL TOKA3aTeJIbCTBA CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPHH PELICHHUS;

- aHAJIM3UPOBATh IIOJIYYCHHBIE B  XOJIE
pe3yabTaThl, KPUTUYSCKH  OICHUBATh  HMX
MPOTHO3MPOBATh H3MCHEHHE B HOBBIX YCIIOBHSIX;

- YMETh MEPCHOCHUTDH 3HAHUS B MO3HABATEIIBHYIO U MPAKTHUECKYIO
00J1aCTH KU3HEICATCIIBHOCTH;

- yMETh MHTEIPUPOBATh 3HAHHWS M3 pPasHbIX MPEAMETHBIX
obnacreii;

BBIJIBUTaTh HOBBIC UICH, MPEJIaraTh OPUTHHAIBHBIC [TOIXObI 1
PEIICHHUS; CITIOCOOHOCTh UX MCIOJb30BaHNUs B ITO3HABATCIIBHON U
COLIMAJIBHOW ITPAKTHUKE

pemieHuss  3a1adu
JOCTOBEPHOCTb,

XUMUYECKON PEaKIUU, XUMUYECKOE PABHOBECHUE), TEOPUHU
M 3aKOHBI (TEOpHsI XUMUYECKOTO CTPOEHHUS OPraHUYECKUX
BeuiectB A.M. bytinepoBa, Teopus 3JIEKTPOIMTHUECKOMN
auccounanuu, nepuoandeckuii 3akon .M. Menneneesa,
3aKOH COXpaHEHUs MAacchbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHH, (DAKTOJIOTHUYECCKUE CBEICHHS

O CBOHCTBax, COCTaBe, IIOJYyYEHUHM U OE30M1aCHOM
UCIOJb30BAaHUM  BAXKHEHWIIMX  HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB B OBITY M HPAKTUYECKOH

NEeSATEIbHOCTH YEJIOBEKA;

- YMETh BBISBIIATh XapaKTEPHbIE IPU3HAKU U U B3aUMOCBSI3b
W3YUYEHHBIX [OHATUW, MPUMEHATH COOTBETCTBYIOLIUE
MOHSTUS TIPU OMUCAHUU CTPOCHHUS U CBOMCTB B3aMMOCBSI3b
W3YYEHHBIX [OHATUWA, MPUMEHATH COOTBETCTBYIOLIUE
MOHATUS TNPU  ONUCAHUM  CTPOEHUST U  CBOUCTB
HEOPraHWYeCKMX U OpPraHMYECKUX BELIECTB U HUX
MpEBpAIICHUIl;  BBISBISATH  B3aUMOCBSA3b  XUMHUYECKUX
3HAHUM C TMOHATUAMHM M MPEACTABICHUSAMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

ITP6 03 ymeTs uCIoyib30BaTh HANMEHOBAHMSI XUMHUYECKHUX
COEMHEHHI MEXIYHApOJHOIO COK3a TEOPETUYECKOW M
MIPUKJIAJHON XMMHUH U TPUBUAIIbHBIE HA3BaHUS BAXKHEUIINX
BEIIECTB  (ITWJICH, alETWICH, TIUIEpuH, (EHOI,
dbopManbaerua, yKCycHasi KUCJIOTa, TIMIUH, YTapHbIN Ta3,
YIJIEKUCHIBIA Ta3, aMMUaK, ranieHasi U3BeCTh, HeTralleHas
U3BECTb, MUTHEBAS CO/A U JIPYTHX), COCTABIATH (OPMYIIbI
HEOPraHWYECKNX M OPraHUYECKUX BEIIECTB, YPABHEHUS
XUMHUYECKUX  peakluuil,  OOBSACHATH  HMX  CMBICT;
MOATBEPXKJATh  XapaKTepHbIE XUMHUYECKHE  CBOMCTBA
BEIIECTB  COOTBETCTBYIOIIMMHM  HKCIIEPUMEHTAMH U
3aNUCAMU YPABHEHU XUMUYECKUX PEAKIINIA;

- YMETh YCTaHaBJIUBaThb MPUHAIJIEKHOCTh H3YUYECHHBIX

HCOPTaHNYCCKUX n OpTraHuYCCKUX BCIICCTB K




OmpeAeNieHHbIM  KJlaccaM W TPyNmaM  COCIUHEHUH,
XapakTepu30BaTh HMX COCTAaB M BAXKHEHIINE CBOKWCTBA;
OTPENENATh BUIbI XUMHUYECKHX CBs3ed (KOBaJIEHTHa,
MOHHa, MeTaJn4ecKas, BOJOPOJIHAS), THUIIBI
KPUCTANTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIUPOBATH
XUMHUYECKHE PEaKIUu;

- chopMupoBaTh TPEICTABICHHUS: O XUMHYECKOU
COCTaBJISIIOLIEH eCTeCTBEHHOHAYYHOU KapTUHBI MUPa, POJIU
XVUMHH B TIO3HAHWUU SIBJICHUNA TPUPOJIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYPBl JINYHOCTH, €€ (PYHKIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOW JJIsi PEIICHUS MPAKTHYECKUX
3aad U DKOJIOTMYECKd OOOCHOBAaHHOTO OTHOILIEHHUS K
CBOEMY 3[I0pOBBIO U IIPUPOJHON CPEJIE;

I[IP6 04 ymeTh NPOBOAWUTH pPacyeThl MO XUMHYECKUM
dbopMyslaM ¥ ypaBHGHUSM XUMHYECKHX PEAKIUH C
UCIIOJIb30BaHUEM buznyeckux BEJIMYHUH,
XapaKTEPU3YIOUIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Maccel, oObeMa (HOpManbHBIE  YCIIOBHS) Ta3o0B,
KOJIMYECTBA  BEIIECTBA;  HUCIIOJIB30BAaTh  CUCTEMHBIE
XUMHUYECKHE 3HAHMUA JUIsl TPUHATUS — pElIeHUH B
KOHKPETHBIX  KU3HEHHBIX CHUTYallUsiX, CBS3aHHBIX C
BELIECTBAMH U UX PUMEHEHHEM

I[TP6 05. chopmupoBaHHOCT, YMEHHUH yCTaHABIUBATH
MPUHAISKHOCTh ~ HM3YyYEHHBIX  HEOPraHMYECKUX U
OpraHWYEeCKUX BEIIECTB K OINpEICICHHBIM KiaccaM |
rpynmnaM COeIWHEHHUH, XapaKTepu3oBaThb HUX COCTaB M
BOKHEWINIME CBOWMCTBA; OMPEACNATh BUIbI XHUMHYECKUX
CBsI3ei (xoBaJIeHTHaA, WOHHaS, MeTajin4yecKas,
BOJIOPOJHAS ), TUITBI

ITP6 07. chopMHpPOBAaHHOCTH YMEHHI MPOBOJIUTH PacCUeThl
M0 XUMHUYECKHM (opMysaM M ypaBHEHUSM XHUMHUYECKUX
peakuuii C HCMHOJb30BAaHUEM (PUINYECKUX BEITUYHH,
XapaKTEPHU3YIOUIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
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Macchl, 00beMa (HOpMaJbHbBIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIOJIb30BAaTh CUCTEMHbIE XUMHUYECKHE 3HAHUSA
Ul TPUHATHS PELIEHUM B KOHKPETHBIX JKU3HEHHBIX
CUTYyallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02.
Hcnonb3oBathb
COBpPEMECHHBIC
CpelcTBa
MOKCKa, aHaJIN3a
u
UHTEPIPETANN
uHpOpMaLUU U
MH(pOpPMaLIMOHH
ple TEXHOJOTUU
JUISE
BBITIOJTHEHUS
3aj1a4
npodeccruoHab
HOM
JESITEIIbHOCTH

B o65acTi IeHHOCTH Hay4YHOTO TO3HAHUS:

JIP 04 chopMupOBaHHOCTD MHPOBO33PEHU],
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKU U
OOIIIECTBEHHON MPaKTHKH, OCHOBAaHHOTO Ha JHAJIOTe KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HaHHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M UHMTATEIbCKOW KYJIbTYpPHI Kak
CpEICTBA B3aMMOJCHCTBUS MEXIy JIIOJAbMHU M IIO3HAHUS MHUPA;
OCO3HAHHWE IIEHHOCTH HAay4YyHOW JESITeNbHOCTHU T'OTOBHOCTH
OCYIIECTBIIATh IIPOEKTHYIO U HCCIEN0BATENIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAIbHO U B TPYIIIE

- OBnajneHHe YHHUBEPCATHHBIMH YYEOHBIMH I103HABATEIHHBIMH
NEUCTBUSIMU:

MP 04 B) pabota ¢ uadopmanmeii:

- BJIAJACTH HaBBIKaMH IMOJIYy4YCHUA I/IH(i)OpMaI_[I/II/I nu3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIbHO
OCYHIECTBIIATH ITOHMCK, aHaJInu3, CHUCTEMAaTU3al IO u

UHTEpIpeTannio WHPOPMALMK Pa3IUYHBIX BHIOB U (GopM
MIPEACTABICHUS

- CO3J1aBaTh TEKCTHI B PA3IMYHBIX popMaTax ¢ y4eTOM Ha3HAYEHUS
nHbOpMallMd M IIeJIeBOM ayJIUTOpUH, BBHIOMpAs ONTUMAIbHYIO
¢dbopMy npeAcTaBICHUS U BU3YaIN3allny;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMaIuy, ee COOTBETCTBUE IIPABOBBIM U
MOPaJIbHO-ITHYECKUM HOpMaM

- UCIIOJIb30BATh CpeacTBa MH(POPMAIMOHHBIX u
KOMMYHMKAIIMOHHBIX TEXHOJIOTUI B peleHnn

KOTHUTUBHBIX,KOMMYHUKATHBHBIX W OPraHU3alMOHHLBIX 3aJad C
CO6J'IIOI[€HI/ICM Tpe6OBaHI/II71 OProHOMHUKH, TCXHHUKH 6630H3CHOCTI/I,

1Po 06 YMETh AQHAJIU3UPOBATH XUMHYECKYIO
uH(pOpMAIIMIO, TIOTYyYaeMYyH U3 pPa3HbIX HMCTOYHHUKOB
(cpeactB MaccoBoilt uHbopMmainuu, ceTb VHTEepHET u

Jpyrue);
ITP6 07. chopMHpPOBAaHHOCTH YMEHHU MPOBOJUTH PACUEThI

M0 XUMHUYECKHM (opMysiaM M ypaBHEHUSM XHMHUYECKUX
peakuuii C HCHOJb30BaHUEM (PUINYECKUX BEIUYHH,
XapaKTEPU3YIOUIUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJbHbIE YCIOBHUS) ra30B, KOJIMYECTBA
BEILIECTBA; UCIOJIb30BAaTh CUCTEMHbIC XUMUYECKHE 3HAHMS
Ul TPUHATHS PELICHUH B KOHKPETHBIX IKHU3HEHHBIX
CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM;
IIP6 08. chopmMupoBaHHOCTH YMEHHH IUTAHUPOBATH M
BBITIOJIHATh XUMUYECKHM SKCHEpUMEHT (IpeBpalleHHs
OpPraHMYECKUX BELIECTB MPU HATrPEBaHUM, IOTyYEHUE
ATUJICHA U U3YUYEHUE €Tr0 CBOMCTB, KAUECTBEHHBIC PEAKIINHI
HAa aJIbJIETUJIbl, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypalus
OCNKOB TMPU HArpEeBaHUU, I[BETHBIC PEAKIMU OCIIKOB;
MPOBOAMUTH PEAKIIMM MOHHOTO OOMEHa, ONpEAeNsTh Cpeay
BOJHBIX PacTBOPOB, KAUECTBEHHBIC PEAKIUU HA CyIb(at-,
KapOoOHaT- M XJIOPUI-aHUOHBI, HAa KAaTHOH aMMOHMS;
pemaTh SKCIepuMEHTaIbHbIE 3a7auu 1o TemaM "MeTaiubr"
n "Hemeramisl") B COOTBETCTBHM C TpaBUJIaMU TEXHUKH
0e30MacHOCTH TMpH  OOpalEeHWH C  BEIIECTBAMH U
1ab0paTOpPHBIM o0opyaoBaHuEM; MPECTaBISTH
PE3yJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hOpMe 3aIrucu
YpaBHEHUH COOTBETCTBYIOLIUX peakluid U GOopMyITupOBaThH
BBIBO/IbI HA OCHOBE ATHX PE3YJIbTATOB;

IIP6 09. chopMHPOBAHHOCT, YMEHHS aHAJIW3UPOBATH
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TMTHEHBI, pecypcocOepeKeHus, MPaBOBBIX M 3TUYECKUX HOPM,
HOPM HH(POPMAIIMOHHOMN 0€30TaCHOCTH;

- BJIaICTh HAaBbIKaMU paClio3HaBaHW U 3allUThI I/IH(I)OpMaI_[I/II/I,
nH(OpMaIMOHHOM 0€301MaCHOCTH JTUYHOCTH;

XUMHYECKYI0 HMH(POPMAIUIO, TMONIy4aeMyl0 U3 Pa3HbBIX
HUCTOYHHKOB (CpPEeJCTB MaccoBOW uWH(MOpMaIuu, CceTh
WNurtepuet u npyrue).

OK 04.
DddexTuBHO
B3aNMOEHCTBO

A) B 00acTy rpa)/1aHCKOr0 BOCIIUTAHUS
JIP 07 roTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH U
CaMOOTIPEICIICHHIO;

I1P6 03 ymeTh IUIAHUPOBATH U BBIMOJIHATH XUMHYECKHMA
HKCHEPUMEHT (IIPEBpAILEHUs] OpPraHUYECKHX BELIECTB IpU
HarpeBaHuy, MOJIy4YEHUE ITUIICHA U U3YUYEHUE €ro CBOMCTB,

BaTb U paboTars |~ - YMCHHE B3aHMOJCHCTBOBATH C COLMAILHEIMU HHCTUTYTAMH B | KAYCCTBCHHBIC — PEAKIMM  Ha  albICTHIbl,  Kpaxmal,
B KOIUIEKTHBE U COOTBETCTBUHM € UX (QYHKLIMSIMHU U HA3HAUEHUEM. YKCYCHYIO  KHCIIOTYy;  JEHaTypauus  OClKOB  MpHu
KOMAaH/Ie 0) COBMECTHasI IEATEIBHOCTB: HarpeBaHWU, LBETHbIE pEAaKUMU OCNKOB; MPOBOAUTH
MP 03 noHuUMAaTh M MCIOIB30BAThH MIPEUMYIIECTBA KOMAaHIHOW M | PEAKIMM HMOHHOIO OOMEHA, ONIpENENATh Cpelly BOJHBIX
WH/IUBUIYAIBHON paboTHI, pacTBOpPOB, KA4yeCTBEHHbIE peaklMu Ha  cyibdar-,
- NPUHUAMATH LETH COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBaTh | KAPOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS;
U KOOPJAWHUPOBATh JCHCTBHS IO €¢ JOCTIKCHHIO: cocTaBiaTh | [IP6 05 pemars skcriepuMeHTaNbHbIE 3aJjaud 110 TeMaMm
IUIaH JICHCTBUH, pachpelensTb poiau ¢ ydeTroM MHeHui | "Meramiel" u "Hemeranasl" B COOTBETCTBUM C IPAaBUIIAMH
YYaCTHHKOB O0CYX/IaTh Pe3yJIbTaThl COBMECTHOM pabOTHI, TE€XHUKU 0€30MacCHOCTH IpU OOpallleHUH C BELIECTBAMU U
OBnajicHUE YHUBEPCAIbHBIMU PETYIISTHBHBIME ACHCTBUSIMU: | JJAOOPATOPHBIM 000py10BaHUEM; NPEICTaBIIATh
T) IpUHATHE ce0s U APYTHX JIIOJICH: pe3yabTaThl XMMUYECKOI'O 3KCIIEPUMEHTa B (hopMe 3amucu
MP 02 npuHHMaTh MOTHUBBI U apryMEHTHI APYTUX IOJCH MpH | yPAaBHEHUH COOTBETCTBYIOIMUX peakuuil 1 GopMyIMpoBaTh
aHaJN3€e Pe3ybTaTOB EATEILHOCTH; BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB
- IpU3HABaTh CBOE MIPABO U MPABO JAPYIHX JIFOJEH Ha OIMIMOKY;
- pa3BHBaTh CHOCOOHOCTH MOHWMATh MHP C TMO3HUIHU JPYroro
YeJI0BEKa
OK 07. a) B 00J1aCTH 9KOJOTMYECKOI0 BOCIIUTAHUS [MP6 01 cdopmupoBaTh NpeACTABIECHUSA: O XUMHYECKOU
ConeiictBoBath | JIP 14 B 001acTu 3K0710rM4ecKOro BOCIUTaHUS: COCTABJISAIOLIECH €CTeCTBEHHOHAYYHON KapTUHBI MUPA, POJIU
COXpaHEHHIO - c(hOpMUPOBAHHOCTh DKOJIOTHUECKOW KYyJbTYpHl, IMMOHHMAaHHE | XAMHH B MO3HAHWW SBICHUHA TPUPOABI, B (HOpMUPOBAHUH
OKpY>Karomien BIMSIHUSL COLMAIbHO-D)KOHOMMYECKUX IPOLIECCOB HAa COCTOSIHUE | MBIIUICHUS M KYJbTYPHl JMYHOCTH, €€ (YHKIHOHAIHHOMN
Cpenpl, MPUPOTHON M COIMATBHOM Cpeabl, OCO3HAHHWE TJI00aIBHOTO | TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pelIeHUs MPAKTUIECKUX
pecypcocOepex | XxapakTepa 3KOJIOTHYECKHX MpoOieM; 3aJjad M OKOJIOTUYECKH OOOCHOBAaHHOTO OTHOLICHHS K
EHUIO, - TUIAHUPOBAHHUE W OCYUIECTBIICHUE NIEUCTBUI B OKPYXKAIOIIEH | CBOEMY 3J0POBbIO U MPUPOJHOM CPEE;
PUMEHSTh cpeAe Ha OCHOBE 3HaHUs 1ened ycroiuuBoro pa3Butus [[IP6 10. chopMupoBaHHOCTH YMEHHH COOMIOATh MpaBUIIa
3HAHUA 00 | yenoBevecTBa; HKOJIOTMYECKU 1IeJIeCO00pa3HOro MOBENEHUsT B OBITY U
U3MEHEHUHU - aKTHBHO€  HeNpusiTHEe  JEHCTBHH, TNPUHOCSIIMX  BpeA | TPYJAOBOM JEATENHOCTH B IENISIX COXPAHEHHUS CBOETO
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KJIUMarTa,

OKpY>Karolleu cpese;

30POBbSl U OKPYKAIOLIEH NMPUPOJHON CPEIbl; YYUTHIBAThH

MIPUHIINTIBI - YMEHHE TMPOTHO3UPOBATH HEOJIArONPHUATHBIE AKOJOTUYECKUE | OMIACHOCTh  BO3JEWUCTBUS  HA  JKUBbIE  OpPraHU3MBbI
OepexITMBOTO MOCJIEICTBUS MPEeITPUHUMAECMbIX ACUCTBUH, IPEJOTBPAIATh UX; | ONMPEACIICHHBIX BEIIECTB, IMOHMMAas CMBICT MOKa3aTems
MIPOU3BOJCTBA, | - pacUIMpEeHUe OTIbITa NeSITeIbHOCTH HKOJIOTMYECKOH | peaebHOM T0MYCTUMOM KOHLIEHTPALIUH.
3¢ heKTHBHO HaIpaBJIECHHOCTH;
JeicTBOBaTh B | 0) paboTa ¢ mHpoOpMaIHeH
ype3BbuaiiHpix | MP 04 wucnonmp3oBaTh  cpenctBa  MH()OPMAIMOHHBIX |
CUTYaLUAX KOMMYHHKAIIMOHHBIX TEXHOJOTHMM B pEIIEHUHd KOTHUTUBHBIX,

KOMMYHHUKATHBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOJIOACHUEM

TpeOOBaHUN HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHUEHBI,

pecypcocOepexeHuns, MPaBOBBIX W OSTHUYECKUX HOPM, HOPM

nH(OpMaIMOHHOM 0€30MMaCHOCTH.
K 2.7 JIP 09. '0TOBHOCTE M CIIOCOOHOCTE K 061112130BaHI/IIO, B TOM YMCJE §
TTpoBoHTH caM000pa30BaHMI0, Ha MPOTSDKEHUM Bcell ku3Hu; co3HarenbHoe | [IP6 01 C(I)OpMHpOBaHH?CTB NPEACTaBICHAH O MecTe
HOUBEHHYIO 1 OTHOIICHHE K  HENPEPLIBHOMY o6pa3013aHmf> KaK YCJIOBUIO | XHNMUHU B COBPEMEHHOHW HAy4YHOW KapTHHE MHpa;
PACTHTEIbHYHO YCIIEITHOU HpO(I)eCCI/IOHaj'ILHOI/I u O6H.I€CTBCHH(31/I JeSITEIbHOCTH. NOHIMAHHE POIH XUMHU B (GbopMHpOBaHUU KPYro3opa H
JMATHOCTHKY JP  13. OSOSH&HHI)H/I BbIOOp Oyaymed mpodeccun U | GyHKIHMOHAIBHOM
TARS BO3MOXXHOCTEH peanu3aluud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB; | [PAMOTHOCTM 4YeJOBEKa Uil pEeUIeHHs MPaKTHYECKUX

. OTHOLIEHHE K  NpOPECcCCHOHATbHON  JEATENBbHOCTH  Kak | 3a/ad;

pacTeHuit

BO3MOKHOCTH y4YacTHsl B pEIICHUW JIUYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM.
MP 01. YMeHue caMOCTOSATENbHO ONPEAEATh EIU AEATeIIbHOCTH

u COCTaBJIATH I1JIaHbI ACATCIIBHOCTH, CaMOCTOATCIIbHO
OCYHICCTBIIATD, KOHTPOJHUPOBATH u KOPPCKTHUPOBATH
ACATCIIBHOCTL, HCIIOJIB30BAThH BCC€ BO3MOXHBIC PECYpPChI IJIdA

JIOCTMDKEHUS] TIOCTaBJIEHHBIX IeJed W pealu3alud IUIaHOB
JeSITETbHOCTH; BBIOMPATh YCHEUIHBIE CTPATETHH B Pa3IHYHBIX
CUTYyalUsAX

MP 03. BnaneHue HaBbIKaMU TIO3HABATEIIbHOM, Y4eOHO-
UCCIIEI0BATENLCKON U MPOEKTHOM JeSITeIbHOCTH, HABBIKAMHU
paszpereHus mpoodieM; CHOCOOHOCTh ¥ TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B PEIIEHUS PaKTHUECKUX
3aJ1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IIO3HAHMSI B CO3JaHHUH

I[IP6 03 BnageHue OCHOBHBIMH METOJAaMH HAYYHOTO
MO3HAHUS, HCIOJIB3YEMBIMH B XHMHH: HaOIIOJICHHE,
OIHCaHue, U3MEepeHue, 9KCIIEPUMEHT; yMEHHE
o0pabaTbIBaTh, OOBSACHATH PE3yJNbTaThl MPOBEACHHBIX
OTBITOB M JeNaTh BBIBOJBI; TOTOBHOCTH M CHOCOOHOCTH
NPUMEHSATh ~ METOJABl  TO3HAHWSA  OpPU  PEUICHUHU
MPAKTUYECKUX 3a71a4;

[1P6 05 Bnanenue npaBujiaMHu TEXHUKH 0€30TTaCHOCTH TIPU
UCIOJIb30BaHUU XUMUYECKUX BEIIECTB;

I[TP6 06 CdopmupoBaHHOCTHL COOCTBEHHOW ITO3UIIUU TI0
OTHOIICHUIO K XMMHUYECKOH MH(pOpMAIUH, MOJIydaeMoil 13
Pa3HBIX HCTOYHUKOB
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HOBOH 0a3bl MaTepUAIbHON KYJIBTYPBI, B PEIICHUH ITI00aTbHBIX
Ipo0JIeM yCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA
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2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJLHOM

JANCIUIIJIMHBI «XUMMWU D>

Buja yyeOHoi padoThI

Oo0neM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHHUILIHHBI 88
B T.4.

OcHOBHOE coepKaHue 80
B T. 4.:

TEOPETUYECKOE 00yUCHHE 26
[IPAKTUYECKUE 3aHATUS 28
1abopaTOpHBIC 3aHATHS 26
IIpodeccuoHATBLHO-OPUEHTHPOBAHHOE COAEePIKAHME

(copep:xaHMe NMPUKJIATHOTO MOTYJIA) 8
B T. 4..

TEOpeTUYECKOe 00yUeHHE 2
[IPAKTUYECKUE 3aHITUSA 2
m1abopaTopHBIC 3aHATHUS 4

I[Ipome:kyTouHas aTTecTaums (3a4eT)
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2.2 TemaTu4ecKHil MJIAH U cOleP:KaHMEe YUEOHOH TUCIMIIIIMHBI

DopMupy
HanmenoBanmue Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHATIBLHO-OPUEHTHUPOBAHHOE), O0beM | emble
pa3aesioB U TeM JJadopaTopHbIe M NMPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY./Ib YacoB | kommere
HIIUU
1 2 3 4
OcHOBHOe co/Iep:KaHue 80
Paznen 1. TeopeTnueckue 0CHOBBI XUMHM 38
Coaep:xaHue y4eOHOro MaTepuasa 3
Jlexmusa Nel. Xumudeckuid a5eMeHT. AToMm. Sapo atoMa, u30Tombl. DIEKTPOHHAS 000JI0YKa. DHEPTreTUYECKHE
YPOBHH, TIOJypPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d- 2eMeHThl. OCOOCHHOCTH pacHpe/IeNICHUs AIEKTPOHOB 10 1
OopOUTANIIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIO0B. DNEKTPOHHAs KOHPUrypauus atroMmoB. OCHOBHbBIE
Tema L1. XUMUYECKUE 3aKOHBI
OCHOBHBIE IIpakTnyeckue 3aHATHSA 2
XUMHYCCKHC [MpakTuyeckasa padora Nel. «OCHOBHbIC KOJMYECTBEHHBIE 3aKOHbI B XMMHUU U PACUEThl MO YPaBHEHUSIM
TOHSITHS ¥ 3aKOHBI, | XUMHYECKUX PEaKIIUii». OK 01
CTPOCHHUC aTOMOB | OTHOCUTENbHBIE aTOMHAsA U MOJEKyJIsipHas Maccel. MonsipHas macca. KonnuectBo BemectBa. MaccoBast A0is )
XUMHUICCKUX BelecTBa. 3akoH ABoragpo. MoisipHbld 00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTH Ta30B. Pacdersl 1o
SJIECMCHTOB YpaBHEHUSAM XUMHUYECKHX DPEAKIHUA C HMCIOJIb30BAHMEM MAaCCOBOH JIOJM BEIIECTBA, Oo0ObeMa (HOpMasbHBIC
YCJIOBHS1) Ta30B, KOJIMYECTBA BEILIECTBA
JlabopaTopHble 3aHATHS
JladopaTopnasi padora Nel «OcHOBBI TabopaTOpHOM MpakTHKW». JlabopaTopHas mocy1a U XUMHUYECKHE
peaktuBbl. OcHOBHBIE TabopaTopHbIe oniepaluu. Jlabopatoproe obopynoBanue. TexHrka 6€30MacHOCTH U 2
paBuiia padoThl (MOBEEHMsI) B 1a00PaTOPHUH.
Tema 1.2. OCHOBHOE cO/Iep:KaHue 2
[leproguueckuit [MpakTnyeckune 3aHATHA 2
paKOH H IpakTuyeckas padora Ne2. «/3ydeHne IepHOAMIECKUX 3aKOHOMEPHOCTEHN M UX B3aUMOCBSA3U CO CTPOEHHEM OK 01
[lepronuueckas ATOMOBY. ) OK 02

CUCTEMA XUMUYECKUX
piiemenToB /. 1.

[lepuonnueckas cucrema xumuueckux anemeHToB [[.1. MenneneeBa. CBsi3b MepUOANMUECKOTO 3aKOHA U
[leproauyeckoil  CUCTEMbl XMMHYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpHUEH CTPOEHHSI aTOMOB.
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MeneneeBa, ux

CBSI3b C COBPEMEHHOMU

3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB, O0pa3yeMblX HMH MPOCTBIX U CIOXKHBIX
BELIECTB MO TpymnnaM u nepuojaaMm [lepuonnyeckoil cucteMbl. 3HaUueHHE NEPUOAMYECKOTO 3aKOHA M CHUCTEMBbI

TUOBl  XUMHUYECKUX
peaxuii

Jlekmust Ne3. Xwummueckas peaknusa. Krnaccudukanus XWMHUYECKMX peakIMii B HEOPTaHMYECKOW W
OpraHMYeCcKOM XHMMHUHU. 3aKOHBI COXpPAHEHHUS MacChl BEIIECTBA, COXPAHEHHUS M TPEBPAICHHUS SHEPTUU TPH

reopuen XxumMudeckux 31eMeHToB /.M. MenzeneeBa B pa3BUTUH HAYKH.
Tema 1.3. Conep:xanue yueOHOTo MaTepuaJa
Crpoenue Jlexnus Nel. CtpoeHue BenecTBa. XUMHUYECKas CBA3b. BUJIbI XUMUUECKOi CBA3H (KOBAJEHTHAS HENOSAPHAs 1
BemecTsa T0JIsIpHast, HOHHAs, METAIUTMIECKas). MeXaHu3Mbl 00pa30BaHUs KOBAJIEHTHOW XUMUYECKOM CBsA3H (0OMEHHBIN U
1 1prposa JIOHOPHO-AKLENTOPHBIN). Bogopoanas cBsi3b. BaleHTHOCTE. DIEeKTPOOTPULATENLHOCTh. CTENEHL OKUCIIEHHS.
XUMHHCCKON VOHBI: KATHOHBI U AHUOHBI OK 01
CBASH. IpakTHYecKHe 3aHsATHSI
Mmuoroo6pasue »
BEILICCTB IMpakTuyeckasi padora Ne3. «CtpoeHue BEIIeCTBA U MPUPOIA XUMUUECKON CBSI3N».
JleMOHCTpaIMsi MOJIeJIEl KPUCTAUTMYECKHMX PEIIETOK: HOHHON (XJIOPH HaTpus), aTOMHOU (rpadut u anmas),
MOJICKYJISIPHON (YTJICKUCIIBIA Ta3, MOJ), METAUTMYECKOW (HATpuil, MarHui, mMeap). PemieHne mpakTUYecKux
3aJ1aHUH HAa COCTABJIEHHE DJIEKTPOHHO-rpaduyeckux hopMy neMenToB 1-4 neproaos
Tema 1.4. Conepskanue yueOHOro MaTepuaia
Knacenduramus, [ exyus Ne2. Knaccuukamms HeopraHIMecknx BemecTs. HoMEHKIATYpa HEOPraHMYECKHX BEIIECTE (OKCHB,
W HOMCHKJIATYPA | rynpokcuapl, KUCIOTBI, COJHM). BellecTBa MOJIEKYJISPHOTO M HEMOJEKYISPHOTO CTPOEHHS. ATperaTHble
HEOPraHWHCCKUX | cocTognms BemecTsa. Kpucrammmyeckue u aMopdHbIE BEIECTBA. 3aKOH ITOCTOSHCTBA COCTaBa BelecTsa. TUIIbl
BEIICCTB KPUCTAUIMYECKUX DELIETOK (aTOMHas, MOJICKYJsIpHas, HOHHAs, MeETaUInuecKas). 3aBUCHMOCTh CBOWCTBA
BEILECTB OT THIIA KPHCTAUIMYECKOM PEIETKH
I[IpakTnyeckue 3aHATHS OK 01
IpakTnyeckas padora Ned. «KHomeHknaTypa HEOpraHUYECKUX BEILIECTBY. OK 02
PelleHne NpakTHYECKMX 3aJaHui MO KiIacCMPHMKAIMK, HOMEHKIATYPE M XUMHYECKHM  (opmysam
HEOPTraHWYECKMX BEIIECTB PA3IMUHBIX KIACCOB (YrapHbI ra3s, YIJIEKUCHIBIA Ta3, aMMHAK, ralieHas W3BECTb,
HeraieHasi M3BeCTb, NMHUTHEBAsl COJa W JIPYrMX): Has3BaHMs BeuiecTB no MexayHaponHoil (MIOITAK) wumm
TPUBHATLHON HOMEHKJIATYPE M COCTABJIEHHE (POPMYJIbI XUMUUECKHMX BELIECTB, ONPE/IETIEHIE PUHAIEKHOCTH
K kimaccy. Ilouck uHpOpPMAlMM IO Ha3BaHUAM, HIEHTH(QHKATOpaM, CTPYKTYpPHBIM (GopMmynaMm. AHaiu3
XUMHYECKOM HH(POPMAIMH, MONYYAEMON M3 Pa3HbIX MCTOYHMKOB (CPEICTB MAacCOBOM HH(POPMAIMH, CETh
WutepHeT u apyrue)
Tema 1.5. Cojep:xkanue yueGHOro MaTepuaJa OK 01

15




XUMHUECKUX  peakuusaX.  OKHUCINTENbHO-BOCCTAHOBUTENBHBIE  pEaKUUM  (YpaBHEHHsS  OKHUCIJICHUS-
BOCCTAaHOBJICHUS, CTEIEHb OKHUCIIEHHs, OKHUCIUTENb M BOCCTAHOBUTEIb, OKHMCIIUTEIBLHO-BOCCTAHOBUTEIIbHBIE
peakiuu B IpUPOJIE, MPOU3BOACTBEHHBIX IPOLIECCaX U )KM3HEAEATEIbHOCTU OPTaHU3MOB)

IIpakTHyeckue 3aHATHS

IMpakTnueckass padora Ne 5. CocraBieHue ypaBHEHMH pEaKUUM COCOUHEHMS, PA3IO0KECHUS, 3aMEIICHUs,
oOMeHa. YpaBHEHUS peaKIii TOPEHHs, HOHHOTO 0OMEHa, OKHCIICHUSI-BOCCTAHOBIICHHUSI.

PacyeT KOMMUECTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEUIECTB U MPOAYKTOB peakinu. PacueT KOIMYeCTBEHHBIX
XapaKTePUCTHK MPOJYKTa PEaKIMH COSAWHCHHS, €CITU OJIHO U3 BEIISCTB JAaHO B W30BITKE W/WIH COICPKUT
npumecu. Pacuer maccoBoi win 0OBEMHOW JONHM BBIXOZAA MPOJIYKTa PEaKLUUU COCTUHEHHS] OT TEOPETUYECKU
BO3MOKHOT0. Pacuer 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOIMYECTBO BEIIECTBA) MPOJYKTa
peakiuu, ecid OJIHO M3 BEUIeCTB JIaHO B BHUJE pacTBOpa C OINpPEAENICHHOW MacCOBOW JoJiel PacTBOPEHHOI'O
BCIICCTBA. KJIaCCI/I(bI/IKaLII/ISI U THUIIBI XHUMHWYCCKUX peaKI_II/Iﬁ C Y4YaCTUCM HCOPraHUMYCCKHUX BCIICCTB.
KonuuectBeHHsle oTHOMIEHUS B XUMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU U PacyeTbl IO
YpaBHEHHUSAM XUMHUYECKHX peakiuid. Mojap Kak eIuHHUIa KOoJMYecTBa BellecTBa. MossipHas macca. 3aKOHBI
COXPaHEHHUsl MacChl U S3HEpruu. 3aKoH ABorajipo. MossipHblii 00beM razoB. OTHOCHTENbHAS INIOTHOCTh T'a30B.

IIpakTnyeckass padoraNe6. CocraBieHue peakUuii MOHHOTO OOMEHA IyTeM COCTaBJICHHUS HMX MOJHBIX H
COKpAILEHHbIX HOHHBIX YPABHEHUII.

JlabopaTopHbIe 3aHATHS

JlabopaTopnast paGoraNe 2 "Tumnbl XuMudyeckux peaxuuii”.

HccnenoBanne TUNOB (IO COCTaBY M KOJMYECTBY HCXOAHBIX M OOpa3ylOLIUXCsl BEIIECTB) U IPU3HAKOB
XUMUYecKuX peakuuid. [IpoBeaeHue peakinuii MOHHOrO OOMEHa, OIpeJeNieHHe CpeAbl BOJHBIX PacTBOpPOB.
3a/laHusl HA COCTaBJICHUE HOHHBIX peakuui

JlabopaTopnast paGora Ne3. «Peakuuu ruaponuza». MccnenoBanue cpepl pacTBOPOB coJiel, 00pa30BaHHbIX
CHJIbHBIMU U CJ1a0BIMU MPOTOJIUTAMHU, M UX PEAKIMHA C pacCTBOpPAMH I1I€JI04H U KapOoHaTa HaTpusi. CocTaBiieHUe
peaKkuuii THIPOJIN3a .

Tema 1.6.
CxopocTh
XUMHUYECKHUX
peaKuui.
Xumudaeckoe
paBHOBecCHE

Conep:xxanue yueOHOIro MaTepuasia

Jlekumsa Ne3. CkopocTh peakiiuy, ee 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB: MPUPO/IbI pEarupyIOIINX BEIIECTB,
KOHIEHTPAllUM DPEAarupyrolMX BELIECTB, TEMIIEpaTypbl U IUIOUIAJHM PEAKLIUOHHON NOBEPXHOCTH. TeroBble
3G (deKThl XUMHYECKHUX PEeaKIMii: 3K30- U dHAOoTepMHueckue peakuuu. OOpaTumble peakiuu. XHUMHUYECKOe
paBHOBecue. DaKkTOPbI, BIUAIOIIME HA COCTOSIHME XMMHUYECKOIO paBHOBECHs (KOHLEHTpAIMs PearcHTOB HIIN
MIPOAYKTOB peaKkiuu, faBienue, remneparypa). [Ipunimn Jle IlaTtense

I[pakTHyeckmne 3aHATHA

OK 01
OK 02
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IIpakTnyeckas padora Ned. «BiusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLIUN».

Pemlenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUMM Ha aHauu3 (PAKTOPOB, BIUIOIIMX HAa H3MEHEHHE
CKOPOCTH XMMHMUYECKON peaklUuu. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON peakLuu OT MPUCYTCTBUS KaTanu3aTopa
Ha IIpUMEpPE PA3JIOKEHHA NEPOKCHIA BOJOPOJAa C IOMOLIbIO IUOKCHAA MapraHua M KaTanassl. Pemenue
[IPaKTUKO-OPUEHTUPOBAHHBIX 3alaHUM Ha NMpUMEHeHue npuHiuna Jle-Illarense s HaX0XKACHWS HAIPaBIICHUS
CMEILECHHUS PaBHOBECUS XMMHUYECKON peakuuu M aHaiau3 (akTOpOB, BIMSIOIIMX HAa CMEIIEHUE XUMHUYECKOro
paBHOBECHs

JlabopaTtopHble 3aHATHS

JlaGopatopuasi padora NeS «CKopocTh XMMHMUYECKHUX peakiuil.» PernieHue NpakTUKO-OPUEHTHUPOBAHHBIX
3aJlaHuil Ha aHaiau3 (PaKTOPOB, BIMSIIONIMX HA M3MEHEHHE CKOPOCTH XMMHUYECKON PEakiuu, B T.4. C MO3UIUI
HKOJIOTMYECKHU 11eJIeCO00Pa3HOro MOBEICHUSI B OBITY W TPYIOBOU AESATENLHOCTH B LIENSAX COXPAHEHHsI CBOETO
310pOBbsI M OKPY>KAIOLIEH NPUPOJHON CPEIBI.

JladopaTopHasi padora Ne6. «/3ydeHne BIUSHUS Pa3IMIHBIX (PAKTOPOB HA CMEIICHUE XUMHUYECKOTO
PaBHOBECHS.

HccnenoBanue BIUSHUS MU3MEHEHHs] KOHIEHTPALMU BEIIECTB, PEaKLUU CPeIbl U TEMIEpaTypbl HA CMEIIECHUE
XUMUYECKOro paBHOBecHsa. CpaBHEHHE IMOJYUYEHHBIX PE3YJbTATOB C TEOPETUYECKHM MIPOTrHO3UPYEMBIMH Ha
ocHoBe npuniuna Jle [latense.

Tema 1.7.
PactBophl, Teopwust
ANEKTPOIUTUYECKO
U OUCCOLlMAllMU |
HOHHEII 00MeH

Conep:xanue y4eOHOro MaTepuaJia

Jleknusi Ne4. PactBopbl. Buibl pacTBOpoOB MO COAEpPKAHUIO PACTBOPEHHOTO BellecTBa. PacTBOpUMOCTb.
[TonsiTe o nucnepcHbIx cucteMax. ICTUHHBIE U KOJJTIOMIHBIE paCTBOPBI. MaccoBast 107151 BEIIECTBA B PaCTBOPE.
[TonsTre o BomopoaHoM mokazatene (pH) pactBopa. DnekTponutudeckas nucconuanvs. CUbHbIE U crladble
OJICKTPOJIHNTBI, HESJICKTPOJIMTEIL. PCaKIII/II/I HOHHOr0o 0OMeHa

I[pakTHyeckune 3aHATHSA

IIpakTnuyeckass padora Ne8. CnocoObl BbIpaKEHUS KOHIIGHTPALMU pPAacTBOpOB. PelieHune MpaKTUKO-
OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN Ha PACTBOPHI

JlaGoparopuasi paora Ne7. «lccnenoBaHue JUCIEPCHBIX CUCTEMY.

[IpuroroBiieHUE W U3yYEHHE CBOWCTB JIHUCHEPCHBIX CHUCTEM Pa3HbIX BHUJIOB: CYCIIEH3HH,
AMYJIBCUU, KOJUIOUJIHOTO pacTBopa. CpaBHEHUE CBOWCTB UCTUHHBIX M KOJJIOMAHBIX PACTBOPOB,
BBISIBJICHUE OCHOBHBIX PA3JIMYNN MEXKIY HUMMU.

JlaGopatopunas padora Ne6 «IIpurorosineHune pacTBopoB». IIpuroroBieHue pacTBOpOB 3aJaHHON MacCOBOM
JI0JIe PAacTBOPEHHOTO BEIIECTBA, MPOBEICHUE PEAKIM HOHHOTO OOMEHa, ONpEIeNICHHE CPellbl PacTBOPOB

OK 01
OK 02
OK 04
OK 07
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BEIIECTB C TIOMOIIBIO YHHMBEPCAJIBHOIO MHAMKATOpa (KHUCHas, HEeUTpanbHas, IIeJIo4YHas). 3aJaHus Ha
COCTABJICHME HOHHBIX peakuui. PelleHne NpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUK HAa PacTBOPHI,
UCIOJIb3YEMBIC B OBITOBOM M MIPOU3BOJICTBEHHON ACSITEILHOCTH YEIIOBEKA

KoHTpobHAasI
padora 1

IIpakTuueckasi pa6ora Ne9. CtpoeHue BemeCTBa U XUMUYECKHE peakiuu (1o pazaeny 1)

Pasnen 2. Heopranu4yeckasi xumust

Tema 2.1.
dusnko-
XUMHYECKHE
CBOIiCTBa
HEOpraHUYECKUX
BEIICCTB

OcHoBHOE cogepkanue

Teopernueckoe o0yueHue

Jlexmus NeS. Metamibl. O0mue pusndeckne U XUMUIECKUE CBOKWCTBA MeTAILIIOB. CITOCOOBI TOJTyYeHHS.
3HavYeHHE METAJJIOB M HEMETAJJIOB B MIPUPOJIE U )KU3HEEATEILHOCTH YeJI0OBEKa U opranu3mMoB. Kopposus
METAJUIOB: BUbI KOPPO3HH, CIIOCOOBI 3aIIUTH METAJNIOB OT KOPPO3UHU

Jlekuusa Ne6. Hemeramnel. O0Ouiue Gpu3ndeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. THITMYHBIC CBOMCTBA
HemetayuioB [V- VII rpynn. Kiaccudukanus 1 HOMEHKIaTypa COeTMHEHU HeMEeTAIIIOB. KpyroBopoTsI
OMOTCHHBIX YIEMEHTOB B IIPUPOJIE.

Jlekumsa Ne7. Xumuueckue CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (OKCHUOB, THAPOKCUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOAHBIX COCTUHEHHI,
BBICIIMX OKCHJIOB M THAPOKCHUJIOB.

HpaKTuqecmle 3aHATHUA

IIpakTuyeckas padora Nel(. CoctaBieHue ypaBHEHUNH XUMUYECKUX PEAKLUN C yHaCTHEM MIPOCTHIX U
CJIO’KHBIX HEOPIaHUYECKHUX BELECTB: METAJUIOB M HEMETAJUIOB; OKCHUJIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX
SJICMCHTOB,; HCOPTraHNMYCCKUX KHUCJIOT, OCHOBaHWI U aM(l)OTepHBIX TUAPOKCUI0B, HCOPTAaHUICCKUX coneﬁ,
XapaKTepU3yIIUX UX CBOMCTBA. PeleHre npakTHKO-OpUEeHTUPOBAHHBIX TEOPETHUECKUX 3aJJaHUI Ha CBOMCTBA,
COCTaB, NOJyuyeHUE U 0€30I1aCHOE UCTOIb30BaHUE BAXKHEUIIINX HEOPIaHUYECKUX BEILIECTB B OBITY U
IPAaKTUYECKOH JIeATeIbHOCTH YeJIOBEKa

JlabopaTopHble 3aHATHUS

JlaGopaTtopnas padora Ne8. «CBoiicTBa METALIIOBY.
I/ICCHGI[OBB,HI/IG (1)I/I3I/I‘~ICCKI/IX 1 XUMHUYECKUX CBOMCTB MeTajoB. Pemenne OKCIICPUMCHTAJILHBIX 3a/a4 110
CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJLJIOB, IO PACIIO3HABAHMIO U MOJYYSHUIO COSTMHEHUN METAJLJIOB H.

JladopaTopnasi padora Ne9 «CBoiicTBa HEMETAIOBY.
HccnenoBanme Gpu3nUecKiX U XUMUYECKUX CBOMCTB HEMETAIUIOB. PerieHne sKCrepruMeHTaIbHBIX 33134 10

OK 01
OK 02
[IK 2.7
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CBOMCTBAM XMMHUYECKHUM CBOMCTBAM HCMCTAJJIOB, IO PACTIO3HABAHUTIO U TOJIYUYCHUTIO COC,[[I/IHGHI/Iﬁ HEMCTAJIJIOB

Conep:kanue y4e0HOro MaTepuasa

I1pa KTU4YeCKue 3aHATUA

IpakTnueckass padora Nel2. «HomeHkimarypa opraHndeckux BemecTB». HoMeHKiaTypa OpraHMYeCcKHX
COEIMHEHHUI OTAENIbHBIX KJIACCOB (HACHIIICHHbIEC, HEHACHIIIEHHbIE U aPOMATHUYECKUE YIIIEBOJIOPOJbI, CIIUPTHI,
(eHoNbI, aNbAETHUIBI, KETOHBI, KapOOHOBbIE KHUCIOTHI W Jp.) CocTaBieHHE TOJHBIX W COKPAIICHHBIX
CTPYKTYpHBIX (OpPMYyJI OpPraHMYECKUX BEIIECTB OTIEIBHBIX KJIACCOB, HCIONB3Ys WX Ha3BaHUS IIO
CHUCTEMAaTUYECKOW W TPHUBUAIBLHON HOMEHKJIAType (ITWICH, aleTwusieH, TIulepuH, ¢eHon, (Qopmaabiaerun,
YKCyCHasl KHCJIOTa, TIuIuH). PacueTel mpocreiieit ¢GopMylbl OpPraHMYECKON MONEKYNIBLUCXOAS W3
AJIEMEHTHOTO cocTaBa (B %)

Tema 2.2. IIpakTnyeckass padora Nell. Pemienume npakTH4ecKHX 3aJaHUi MO KiaccH(UKAIMM, HOMEHKJIATYype |
Unentnduranus XUMHUYECKUM (hopMysiaM HEOpraHMYeCKHX BELIECTB PA3JIMYHBIX KJIAcCOB (Ha3bIBaThb M COCTABIATH (POPMYJIBI
HCOPraHM4IC€CKUX XMMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAJUIEKHOCTD K KJIACCY)
BCHICCTB JlabopaTopHbIe 3aHATHS OK 01
JlabopaTopuas pa6ora Nel0. «Mnentudukanmst HeOpraHMUYECKUX BELIECTBY. K 2.7
Perienue skcrniepMMeHTaNIbHBIX 33/1a4 0 XMMUYECKMM CBOMCTBaM METAJUIOB U HEMETAJIJIOB, IO Paclo3HaBaHUIO
U TIOJIyYCHUIO COSTMHEHHIA METAJUIOB H HEMETAJIIIOB.
W nenTudukaiys HeOPraHUYEeCKUX BELIECTB C HCIOJIb30BaHUEM UX (PU3NKO-XUMHUYECKUX CBOWCTB, XapaKTEPHBIX
KayeCTBEHHBIX peakimii. KauecTBeHHBIE peakinu Ha cynb(haT-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KAaTHOH
aMMOHHUS
KontpoibHasn .
IIpakTyeckas padora Nell. ColicTBa HEOPraHUYECKUX BEILIECTB
padora 2
Paspnen 3. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
Copaepxxanue y4yeGHOT0 MaTepuaJia
Tema 3.1. Jlexkuus Ne8. IIpenmer opranuyeckoil XumMuu: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAUYEHUE B MOJIYYEHUU HOBBIX
Knacenduratus, | peynects u matepuanos. Teopus CTpOeHWs OpraHHYecKnx coemuuennii A.M. ByTieposa, €& OCHOBHBIE
CTpocHHE 1 nojoxeHusa. CTpyKTypHble (OpPMyJbl OpraHMYECKUX BellecTB. ['omosiorusi, udomepus. XuMu4eckasl CBsA3b B
HOMCHKJIATypa OPraHUYECKUX COEAUHEHUSX: KPATHBIE CBA3H, G- U T-CBSI3U.
OpraHMHCCKUX I[Ipencrasnenne o KnaccuGUKAIMU OPTaHUYECKUX BelecTB. HOMEHKIaTypa OpraHn4eckux coeAMHEHNHI OK 01
BCIICCTE (cucTeMaTHyecKas) M TPUBUAJILHbIE HA3BaHMs BKHENIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKHX BEIECTB
IIpakTHyeckune 3aHATHSA K 2.7
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Paspnen 4. Yriaesoaopoabt

Conep:kanue y4e0HOro MaTepuasa 6
Teopernueckoe odyuenue 4 OK 01
Jlexnus Ne9. [IpenenbHbpie yIiIeBOIOPOIBI (JIKaHBI 1 ITUKIIOAIKAHBI). [ OpeHre MeTaHa Kak OJIMH W3 OCHOBHBIX OK 02
WUCTOYHUKOB TeIUIa B MPOMBINUIEHHOCTH U ObITy. CBOWCTBa MPUPOAHBIX YTIEBOJOPOAOB, HAXOXKICHUE B 2 OK 04
Tema 4.1. NPUPOJIC U IPUMEHECHHUE aJTKaHOB;
CaoiicTBa Ulexnust Nel0. HenpenienbHble yriieBo1OpO/Ibl (aJKEHbI, aIKAUEHBI, aJTIKUHbI).
OpraHUYECKHUX IAJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHN psiA. DTHIEH M NPONWIEH: COCTaB, CTpOeHue, PU3NYecKue u
COCTMHCHUI XUMHYECKHE CBOHCTBA (peakuuMud THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAIlUU, OKHCICHUS U
MOJIMMEPU3AIIIH) TIOTY4YCHUE U TPUMEHEHHE.
AnkagueHsl: OyranueH-1,3 u MmeTmiOyTaauen-1,3, XuMU4eckoe CTpOCHUE, CBOMCTBA (peaKius TOJTUMEPU3AIIHHN),
NpUMEHEHHE (TSl CHHTE3a MTPUPOTHOTO M CHHTETUYECKOTO KaydyKa U PE3UHbI).
IAJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHH Psill. ALIETHIICH: COCTaB, XUMUYECKOE CTPOCHHE,
bu3nvecKkre 1 XUMHYECKHE CBOMCTBA (PEaKIK THIPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIUN TOPCHHUS),
MOJTyYeHUE U PUMEHEHHE (MCTOYHUK BHICOKOTEMIIEPATYPHOTO TNIAMEHU JIJIsl CBAPKHU M PE3KH METAJLIIOB)
ApoMaTHUYECKUE YTIIEBOJOPOIbI (apeHbl). beH30m W TOIyoi: cocTaB, CTpOCHHUE, (PH3MUECKUE M XUMHUYECKUE
CBOWCTBa (pEaKIMM TaJIOTCHUPOBAHWS W HUTPOBAHUS), TOJIYYCHHE WM MPUMEHEHHE. TOKCHYHOCTH apeHOB
(BustHEE OCH30J1a Ha OPraHU3M YeJIoBeKa). [ eHeTndecKast CBsI3b MEX/Ty YIIIEBOIOPOIAMH, TPUHAICIKAIIMMHI K
Pa3IUYHBIM KJIACCAM.
[TpupogHBIE HCTOYHHUKH YTIEBOOPOOB. [IpupoaHblii ra3 u nomyTHeIe HeTsHbIC ra3el. Hed1h u eé
npoucxoxaeaue. CrocoOsl mepepadoTku HeTU: TIEPEroHKa, KPEKUHT (TePMUYCCKHIA, KATATHTUYECKUN ),
nupoiu3. [IponykThl mepepaboTku He(TH, UX MPUMEHEHHE B IPOMBIILIICHHOCTH
1 B ObITy. KaMEHHBIH yTOJIb ¥ IPOAYKTHI €T0 MepepadboTKu
Tema 4.2. Conep:xanue yueOHOI0o MaTepuasa
dusnxo- JlaGopaTopHble 3aHsATHS OK 01
Pusnko- JlaGopaTopnasi pa6ora Nell. «CsoiicTBa yriueBonopoos». TpUBHadbHas W MeKIyHApOaHas HOMEHKJIATYpa, OK 07
XUMHHUCCKHC XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJTyYEHHUs YIIIEBOAOPOAOB. IloydeHne STUIICHA M M3y4EHHE €ro CBOMCTB. ) 1K 2.7
CBOMCTBA MozenupoBanue MOJEKY]T W XMMHYECKUX TPEBPAIIEHHH yIIEBOJAOPOAOB (Ha INpUMEpE 3TaHa, JTHIIEHA,
YTACBOAOPOAOB alleTHJIEHA U JIP.) ¥ TaJIOreHONPOU3BOIHbIX
Paznea S. Kucaoponocoaep:xamue oprannyecKkue coeIuHeHust 12
Tema S5.1. |Coz(epmalme y4eOHOro MmaTepuaJja 2 OK 01
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Crnuptel. ®enon

Ulexnus Nell. IpenenbHble 0AHOATOMHBIE CUPTHI (METAHOI U 3TAHOJ): CTPOEHHUE, (PU3NUECKUE U XUMUYECKHE
CBOWCTBa (peakUUM C aKTHUBHBIMM METaJUlaMH, TaJor€HOBOAOPOAAMHU, TOpEHHue), npuMeHeHue. Bogopoansie
CBSI3U MEXKIY MOJIeKyJdaMu ciupToB. Dusnonornyeckoe neiicTBUE METaHOA U ATAHOJIA HA OPIaHU3M YeJIOBEKA.

MHoroaToMHbI€ CIIUPTHI (STHIICHTIIMKOIb U TIIULEPUH): CTPOEHHE, PU3MUECKUE U XMMUYECKHE CBOMCTBA
(B3aMMOJCWCTBUE CO IIEJIOYHBIMUA METajllaMH, KayeCTBEHHAs peakiusi Ha MHOTOATOMHBIE CITHPTHI).
dusnonornyeckoe AeHCTBUE Ha OpraHu3M yenoBeka. [IpuMeHeHne riunepruHa u 3TUIIEHITTUKOJIS.

Denon. CtpoeHrne MOJEKYJbl, (HU3MUECKHE M XUMHYECKHE CBOicTBa (eHonma. TOKCHMYHOCTH (peHoisa, ero
(du3noI0rHuecKoe AefcTBUE Ha OpraHu3M uesnoBeka. [Ipumenenue genona

OK 07

Tema 5.2.
AJbnerunpl.
Kap6oHoBsie
KHUCJIOTBL.
CrnoxHble 3¢upbl

Conep:kaHue y4e0HOT0 MaTepuaJjia

Jlexkuus Nel2. Anpaerusabl U KeTOHBI ((popManbaerus, aueTaabAerul, aeToH): CTpoeHue, pusnyeckue
U XMMUYECKHE CBOWCTBA (peaklUMU OKHUCIIEHHS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKLMHU), MOJyYCHHUE U
IIPUMEHEHHUE.

OnHOOCHOBHBIE MpefielibHble KapOOHOBbIE KHUCIIOTHI (MypaBbUHAsi M YKCYCHasi KHUCJOTBI): CTPOEHHUE,
¢du3nueckue U XUMHUYECKHE CBoOicTBa (00IIME CBOMCTBAa KHCIOT, Peakuus STepu(UKaLUM), MOJy4yeHHE U
npuMmeHenrue. CTeapuHoOBasi U OJIEMHOBAsE KUCJIOTHI KAaK IMPEJACTAaBUTEIM BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOLIEe eiCTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['miaponu3 cinoxkubix 3¢gupoB. Kupsl. ['maponus
*upoB. IIpuMenenue xupoB. broaorudeckas poJib KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YTieBoab!

Conep:kaHue y4e0HOr0 MaTepuaJjia

Ulekmms Nel3. VrieBozasl: cocTaB, Kiaccu(uUKalus yrieBoaoB (MOHO-, JU- M HoJHcaxapuiabl). [mroko3a —
MPOCTEHIINIA MOHOCAaXapu: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3HUECKHUE U XMMHUYECKHUE CBOMCTBA TIIFOKO3bI
(B3aumopeiicteue ¢ ruapokcunoMm wmeau (II), okucieHume amMMuauHblM pacTBopoM okcuaa cepebpa (1),
BOCCTAHOBJICHHE, OpOKEHHE IIFOKO3bI), HAX0XK/IEHUE B IPUPO/JIE, MPUMEHEHHUE TIII0K03bI, ON0JIOTHYecKas pojb B
JKU3HEJEATENIBHOCTH oprannusMa yenoeka. @orocunres. @pykro3a Kak U30Mep IITFOKO3BI.

Caxapo3a — npeJICTaBUTENb JUCAXapUA0B, THAPOIN3 Caxapo3bl, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHUE.
[Tonmncaxapuapl: Kpaxmall U LEJUII0J103a KaK NpUpoaHbIe osnMepsl. CTpoeHne Kpaxmaiia U LEJUTI0I03bl,
dbuznyeckre 1 XuMUYeCcKHe CBOMCTBA KpaxmMaia (THAPOoJIn3, KaYeCTBEHHAsl peaklus C HOJJOM)

OK 01
OK 02
OK 04

Tema 5.4.
®du3uko-
XAUMHYECKHE
CBOMCTBaA
KHCJIOPOJIOCOIEPIK
almx

Coaep:xxanue yueOHOro MaTepuaJia

IIpakTHyeckune 3aHITHSA

IIpakTuyeckas pa6ora Nel3. «HoMeHknaTypa KUCIOPOAOCOAEPKAIINX OPTAHUUECKUX COSTUHEHUI.
TpuBnanbHas U MeXIyHapoaHas HOMEHKIATypa, XMMUYECKHE CBOWCTBA, COCOOBI MOMYyYEHHs CIIMPTOB

U (heHoJIOB, KApOOHOBHIX KUCIOT U 3(pUPOB, albIerua0B U KeTOHOB. COCTaBICHNE CXEM peakiuil (B TOM yHucie

10  TPeAJOKEHHbIM  IEeNOYKaM  MpEeBpallleHHi),  XapakTepU3yIOIIMX  XMMHYECKHEe  CBOWCTBa

OK 01
OK 02
OK 04
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OpraHUYECKUX

KHCJIOPOJIOCOIEPKAIIMX OPraHUYECKUX COCTMHEHHM

COEJTMHEHU I JlabopaTopHble 3aHATHSA
JlabopaTtopHasi padora Nel2. «CgoiictBa crnmupToB» [IpoBeneHne, HaONIOJCHUE W  ONMHUCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIHUPTOB, KAUECTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCIICHUE
sTa”oia okcugom menu (11)), MHOroaToMHBIX ciupTOB (B3auMoAecTBHE InLeprHa ¢ ruapokcuaom meau (1)),
anbJIeruIoB  (OKUCICHWE aMMHayHbIM pacTBopoM okcuaa cepebpa(l) u  rumpokcumom wmemu  (ID),
B3aMMOJICICTBHE Kpaxmalia ¢ HOJJOM)
JlabopaTopnasi pa6ora Ne9. «Xumuueckue u GU3NIeCKue CBOWCTBa KAPOOHOBBIX KUCIOTY.
[IpoBenenue, HaOIIOICHNUE U ONMCAHUE OIBITOB: U3YYEHHUE CBOIMCTB pacTBOpPA YKCYCHOM KHCIIOTBI
Pasnien 6. A3oTcoepxainye opraHudecKne coeIMHeHust
Tema 6.1. Conep:kaHue y4e0HOIr0 MaTepuaJia
AMUHBIL. JlabopaTopHble 3aHATHS OK 01
AMUHOKHCIOTHL.  laGopaTopHasi pa6ora Nel3. «CBoiicTBa a30TOCOIEPKAIINX OPTAHUUECKUX COCTHHCHUID. OK 02
benku dusnyueckue U XUMHUYECKHE CBOMCTBA aMUHOB (PEaKI[MU C KUCIOTaMHU M TOPEHUsS) U aMUHOKHCIIOT (Ha OK 04
npuMepe ruuuHa). HaGmroneHue W onucaHue JIEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus OENIKOB IpH
HarpeBaHuu, LIBETHHIE peaKlUU OEJIKOB
Pa3zpnen 7. BbIcOKOMOJIEKY/ISIPHBIE COCAUHEHUS
Tema 7.1. Conep:xaHue yueOHOIro MaTepuaJia
[[1acTmaccel.
[I[pakTHYecKHe 3aHATHS
Kayudyku. Bosnokna
[IpaxkTuyeckas padora Nel4. «Cunrtes, aHanu3 U Ki1accupuKaius BbBICOKOMOJIEKYJIAPHBIX COSIMHEHUI»
OCHOBHbBIE MOHATUS XHMHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, OK 01
CTENEHb MOJIMMEpPU3ALINUU, CPEIHAS MOJIeKyJsipHas Macca. OCHOBHBIE METO/bl CUHTE3a BHICOKOMOJIEKYJISIPHBIX 8§ 83

COEIMHEHUI — OJIMMEPU3ALNS U OJUKOHACHCALINS.

D3HakoMiieHHe ¢ o0pa3laMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB: TJIaCTMACChI
(MONIMATHUIICH, TIOJIUIIPOIMIIEH, TTIOJIMBUHIIIXIIOPHUL, TIOJTUCTUPOIT); HATYpPAJIbHBIA U CHHTETUYECKHE KayuyKH
(OyTanreHOBBIN, XJIOPOTPEHOBBIA U U30MPEHOBBIN); BOJIOKHA (HaTypajbHbIE (XJIOMOK, IIEPCTh, MIEINK),
HCKYCCTBEHHBIE (alIeTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KaIllpOH U JIABCAH)

KonTpoabsHas
pabora 3

IIpakTnyeckas padora Nel3. CtpykTypa U CBOMCTBAa OPraHWYECKHUX BEIIECTB

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COlepPKaHMe (COIePKAHUE MPUKJIATHOTO MOTYJIs)

Pasznen 8. Xumus B 6I)ITy H l'lpOI/I3B0)1CTBeHHOﬁ HECATCJIBbHOCTH Y€JI0BCKA
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Tema 8.1.

XuMudeckue
TCXHOJIOT'UH B
IIOBCEIHEBHON U
npodeccruoHaIbHO

U NEITEILHOCTHU
YyeJIOBEKa

Conep:xxanue yueOHOIro MaTepuasa

Jlekuus Nel4. [IpaBuna sKos0oruyecky 1enecoo0pa3Horo noBeeHus B ObITY U TPYAOBOM AESITEIbHOCTU
B LIEJIIX COXPAHEHUSI CBOETO 3[I0POBBS M OKPYKAIOUIEH NMPUPOAHOM Cpelbl, OIaCHOCTh BO3ACHCTBUS HA JKHUBBIE
OpPraHU3Mbl OPTAaHUYECKHIX BEIIECTB OTACIBHBIX KJIACCOB (YIIEBOIOPOIbI, CIIUPTHI, (DEHOIIBI, XJIOPOPTaHHYECKHIE
IPOM3BOJIHBIE, AJIBAETHIBI U JIP.), IOKA3aTelb IPEAeIbHO JOIMYCTUMON KOHIEHTPAIMK U €0 UCTIOIb30BaHUe.

Posip XxumMum B oOecrieueHUH SKOJIOIMUYECKOM, PHEPreTHYecKOl M MuIIeBoi 0e30macHOCTH, pa3BUTUU
MEIULMHBI, CO3/JaHMHM HOBBIX MaTepHaioB (B 3aBUCMMOCTH OT BUA NMPO(ECCHOHANTBHOMN eATEIIbHOCTH), HOBBIX
WUCTOYHUKOB SHEpruu (ajbTepHATHUBHbIE MCTOUYHUKHM HHepruu). [loHsATHE O HAy4YHBIX METO/Jax IMO3HAHUS
BEIIECTB M XMMHUYeCKUX peakuuil. I[IpencraBnenuss o0 OOMMX HAyYHBIX HPUHIUMNAX HPOMBIIIJICHHOTO
MOJTyYEHHUs BaXKHEHIIINX BeIecTB (Ha MpUMepax MPOU3BOACTBA aMMHUAKA, CEPHOM KUCIIOThI, METAHOJA).

XuMHsl ¥ 370pOBbE 4YeNIOBEKa: MpaBWiia OEe30MacHOr0 HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
ObITOBOM XMMHHU B ITOBCETHEBHOM JKU3HU

IIpakTHyeckne 3aHATHA

IIpakTuyeckasi padora NelS. «IIpuMeHeHNE XUMHUECKUX BEIIECTB M TEXHOJIOTHH C y4eToM Oyaymiei
npodeccuoHABHOM IeATEITBHOCTH.

Pemenue kelic-3amad mo Temam: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOIO MUTAHUS, BaKHEHUIINE
CTPOUTEIbHBIE W KOHCTPYKLIMOHHBIE MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, KPacKu, CTEKIIO,
KepaMuKa, MaTepuajbl ISl DJIEKTPOHUKH, HAaHOMaTepuasbl, TEKCTHJIbHbIE BOJIOKHA, MCTOYHUKU SHEPTUH,
OpraHMYecKre U MHUHEpPAJbHbIC yIOOPEHHs, JICKAPCTBEHHbIE M KOCMETUYECKHE MpernapaThbl, ObITOBasS XUMUS,
MaTepUajbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

3ammra: [lpencraBneHune pe3ysibTaTOB pelIeHUs Keiic-3amad B (opMe MUHH-IOKIana (IOIMycKaeTcs
MCIOJIb30BaHue TpaduYeCcKUX U NPE3eHTALMOHHBIX MATEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
[IK 2.7

JlabopaTropHble 3aHATHS

JlaGopaTtopnas padora Nel4. «OnpeneneHue XeCTKOCTH NMPUPOAHOW BoJbl» CrocoObl yCTpaHEHHs BCeX
BUJIOB KECTKOCTU B 3aBHCHUMOCTH OT COCTaBa COJIEW JKECTKOCTH. PellleHne sKcnepuMEeHTabHOM 3amaud Ha
BBISIBJICHME BPEMEHHOW M TIOCTOSIHHOM >KECTKOCTH BOJbI. OLlEHKa BEpPOATHOCTH YCTPAaHEHHUS BCEX BHJIOB
KECTKOCTHU B JJOMAIIHHUX YCIOBHSIX

JlabopaTopnasi pa6ora Ne 15. «Onpenenenrie pH BoAHOMN BBITSKKHU MOYBHI, €€ KUCIOTHOCTU U IIEIOYHOCTH.
UccnenoBanne BOTHBIX BBITSDKEK OOpPA3I[OB TOTOBBIX TMOYBEHHBIX CMeCEi (/I pa3HBIX THUIIOB PACTCHHA).
Omnpenenenre pH mouBkI ¢ UCMONB30BaHUEM MHAUKATOPOB. OIlEHKA THIIOB TIOYB B MPEICTABICHHBIX 00pa3iax
(cIIBHOKMCIIAsI, KUCITasl, CTA0OKHUCTIas, HEMTpalibHas, IIEIOYHAas).

IIpome:xxyTouHasi arrecTanus no gucuumnanxe (auddepeHuMpPoBaHHbIA 3a4eT)
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Bcero

88
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3. YCJIOBUS PEAJIN3AIIMA ITPOT'PAMMBI YUEFHOM
JANCHUITINHBI
3.1. TpeOoBanusi K MHHMMAJIBHOMY  MAaTEePHAJIbHO-TEXHHUYECKOMY
o0ecrne4yeHH 10

I[J'I}I peain3aliii IIporpaMmbl JUCHUIIINHBI JOJIXKHBI OBITH MMpcaAyCMOTPCHEBI
CICAYIOIHNEC CIICHUAJIbHBIC IIOMCIICHHA! y‘-IC6HBII>i KaOMHET XUMUH

CIIel_[I/laJII/I3I/IpOBaHHaSI MeOdeJb U CHCTEMbI XpaHECHUs

1. Cron nmabopaTOpHBI JIEMOHCTPAIMOHHBIN (C 3alUTHBIM, XUMOCTOWKUM W
TEPMOCTOMKUM TIOKPBITUEM, PAKOBHHOM, ITOJIBOAKOM M OTBEICHUEM BOJIBI,
CAHTEXHUKOM, DJJIEKTPUYECKUMH  PO3ETKaMH, aBTOMAaTaMM  aBapUHHOIO
OTKJIFOUEHHUS TOKA)

2. Cron yyeHn4eckuil 1a00OpaTOPHBII, PEryJUpPyEMbIid 110 BBICOTE (C 3aILUTHBIM,
XUMOCTOMKMM W TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM IO
Hapy>KHOMY Kparo, OJIBOJKON U OTBEIEHUEM BOJIbl, U CAHTEXHUKOM )/

3. CTyn yUeHHUECKUH (o Kouuecmsy 00yuarouuxcs)
4. OrHeTyumuTenb
5. Crou ¢ smuKamMu 17151 XpaHeHUs (pabouee Mecmo npenooasameis,)
6. Kpecno odpucHoe (pabouee mecmo npenooasameis)
7. Jlocka MarHUTHO-MapKepHas
8. Cuctema (yCTpONCTBO) JJIsl 3aTEMHEHUS OKOH
9. [IIxad BBITSAKHON MAHOPAMHBIHI
10. [Mxad g xpaneHus: yueOHbIX TOCOOUH
11. ArnTedka yHUBEpCAIIbHAS U1 OKa3aHUS IEPBOM MEIULIIMHCKON ITOMOIIN
TexHuuyeckue cpeacraa
1 NHTepakTUBHBIM MPOrpaMMHO-AIIAPATHBIA KOMIUIEKC MOOWIIBHBIA WIIH
CTallMOHApHBIN  (MporpaMMHOE OOecreyeHue, MPOEKTOp, KpeIJIeHHEe B
KOMIIJIEKTE)
JIEKTPOHHBIE CPEACTBA 00yUYeHHUSsI
1 DJIEKTPOHHBIE CPE/ICTBA OOYUCHUSI (CINYK)
JleMOHCTPALIHOHHBIE YUeOHO-HATJISIIHbIE TOCO0US
1 KOMIUIEKT TOPTPETOB BENUKUX XUMUKOB
2 [TocoOus HarISITHON YKCIIO3UITHH
3 Ilepuonnueckas cucreMa xumuyeckux sneMeHToB [[.M1. Menneneesa
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Cnenuajau3supoBaHHasi Me0eJib M CHCTeMbl XpaHEeHHUs AJIs1 XMMHYeCKO
Jaboparopuu
1 Cron nabopaTopHbIN IEMOHCTPALIMOHHBIN (C 3alUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKHM IOKPBITUEM, PAKOBHHOW, MOJABOJKONM M OTBEAECHHUEM BOJbI,
CAHTEXHUKOM, DJIEKTPUUECKUMU  pPO3ETKaMH, aBTOMaTamMH  aBapUHHOIO
OTKJIFOUCHHUS TOKA)
2 Kpecno odpucnoe

3 OrseTyummurenb

JleMoHCTpanMOHHOE 000PYA0BaHHUE H PUOOPHI 1JIs1 KaOMHeTa U JJadopaTopuu
1. Becsl anekTpoHHbBIC

2. CTonuK MOabEMHBIN

3. [IITaTuB AEMOHCTPALIMOHHBIN

4. Anmnapar s NpoBEICHHS] XUMUYECKUX PEAKIU

3. Anmnapar Knnmna

6. [Ipubop nns WUIIOCTpAallMM  3aBUCUMOCTH CKOPOCTU XUMHUYECKUX
PEaKUH OT YCIOBUM OKPYIKAIOILLIEH CPEIbI

7. HaGop nms siekTponmn3a 1eMOHCTPAlMOHHbBINA

8. [IpubGop s ONBITOB MO XUMHH C  DJICKTPUYECKUM  TOKOM
(JtabopaTopHBIi)

9. [Tpubop Asnst MILTIOCTpAlMK 3aKOHA COXPAHEHUS! MACChI BEIIIECTB

10. VYcTaHoBKa 11 IEPETOHKHU BEIIECTB

I1. pH-meTp

JIabopaTopHO-TEXHOJIOTMYecKoe 000py/1I0BaHue 1Jisl KaOMHeTa U JJadopaTopuu
1. Konbonarpesarenb

DJIEKTPOILIUTKA

banst komOuHMpOBaHHAs TabOpaTOpHAS
Bechl 11 ChITyunx MaTepHaioB
[Tpubop nmst mosry4eHus ra3oB
CrnupToBka JabopaTopHas

MarnurtHas memanka

HaGop nocysl 17151 peakTUBOB

A S B AN LR

HaGop mocyasl © nOpUHAMIEKHOCTEM [isi paboThl C  MallbIMU

KOJIMYECTBAMM BEIICCTB
26
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JlaGopaTopHasi xuMHUYecKasi MOCy/Aa 1Jisi KaOuHeTa U JJjabopaTopun

Komrekt konb 1eMOHCTpaIMOHHBIX

Ha6op npo6ok pe3nHOBBIX

[II1aHTr CUTMKOHOBBIN

KoMIekT cTekITHHON OCY/ bl Ha NUTH(aX T1eMOHCTPAIIMOHHbBIN
Jlo3upyroliiee yCTpoMCcTBO (MEXaHUYECKOE)
KommiekT uznenuit u3 kepamuku, gapdopa u pasHca
KomrekT MepHBIX KO0 Masioro oobema
KomMrektT MepHBIX KO0

KOMIIEKT MEpPHBIX HWIMHAPOB CTEKISTHHBIX
KoMIIEKT BOPOHOK CTEKIISTHHBIX

KomrekT nuneTok

KOMIJIEKT cTaKaHOB CTEKJISTHHBIX
KoMriekT ctakaHOB XUMUYECKUX MEPHBIX
KoMmiekT cTakaHYMKOB 17151 B3BEIIMBAHUS
KoMIIIEeKT CTyIIOK ¢ mecTuKamu

HaGop mimareneit

Habop nuHuero

Hab6op vamek [letpu

TpyOka cTekIssHHas

DKcuKaTop

Yarta kpucramun3aoHHas

el TUTENbHBIE

broperka

[TpoOupka

banka IO PCAKTHUBLI ITOJIUITUIICHOBAA

banka moJa pCakKTUBbI CTCKILIHHAA K3 TCMHOI'O CTCKJIa C HpI/ITCpTOﬁ

poOKOH

HabGop ckisiHOK 17151 pacTBOPOB PEaKTHUBOB
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28.
29.
30.
31.
32.
33.
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3.2

[Tamouka cTexkIsiHHAs

[lItatuB ay1st IpoOUPOK

KoMmmuiekT cpeACcTB 15l MHAUBUAYATbHON 3aIUThI
KomriekT TepMoMeTpoB

CyuuiabHast maHe b IS TOCY/IbI

OubTpoBaIbHas Oymara U GUIBTPHI

Moaean (00beMHBIE U IIJIOCKHE), HATYPaJIbHbIE 00beKThI (KOJJIEKIIUH,

XHMHYeCKHE PeaKTUBbI) JIsl KaOMHeTa U J1a00paTOpHUHU
KomruiekT Mozeneit KpucTauTm4ecKuX penieToK

HaGop nis MoaenupoBaHus CTPOEHUSI HEOPTaHUYECKUX BEIIECTB
HaGop nis MoaenupoBaHus CTPOSHUS OPraHUYSCKUX BEIICCTB
HaGop nis MongenupoBaHus CTPOEHUS aTOMOB M MOJICKYJT
KoMmiekT KonaeKIum

KoMIIEKT XUMHUYECKUX pEaKTUBOB

O0opynoBanue J1a00PAHTCKOI KAOMHETA XUMHH
Croun ¢ Tymboii

Cton mabopaTopHbIif MOCUHBIN

CymuiibHast maHelNb JIsl TOCY bl

[lxad nms xpaHeHUs y4eOHBIX TOCOOUI

[xad a1 xpaHeHUST XUMHYECKUX PEAKTHBOB

[xad g xpaHeHus 1a00paTOPHOI MOCY 1B/ TTPUOOPOB
[lxad BBITSAKHOM

JlabopaHTCKuUii CTOI

Cryn

[kad cymmnbHbIIA

Pe3nnoOBBIE TTEpUaTKU

KomrekT epieit 17151 MbIThsI J1a0OpaTOPHON MOCY/IbI

NudpopmanuonHoe odecreyeHne peaju3any NporpaMmmMbl

OCHOBHBIE HCTOYHUKMH:
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1. Taopuensa O.C. Xumus. 10 knacc. YriyOneHHslit ypoBeHs: yueonuk / O. C.

["a6puensn, U. I'. Octpoymos, C. A. Cnagkos. — M: IIpocsemenue, 2026. — 400 c.

2. Xwumwus. 11 xnace. Yrmyonennsiit ypoens: yaeOnuk / O. C. I'abpuensn, U. T

Octpoymos, C. A. Cnankos, A. H. JIEBkun. — M: IIpocsewmenne, 2026. — 432 c.
JlonoJIHUTeIbHbIEe HCTOYHUKH:

http://lib.bsaa.edu.ru — b bearopoackoro I'AY

http://znanium.com — IBC «3HaHRyM)
http://e.lanbook.com — IBC «JIaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb M OLIEHKA PE3YJBLTATOB OCBOEHMS YYEBHOM
JUCLMUITJIMHBI

KoHtpons W oOmEHKa  pe3yJabTaroB  OOy4YeHUsI  OCYIIECTBISETCS
mpernojaBareyieM B MPOILECCe TNPOBENCHUSA  MPAKTUYECKUX  3aHITHH U
7a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKXKE BBIMOJHEHUS OOYyYarOIUMUCS
WHIVBUAYAJIbHBIX 3aJIaHWM, MPOEKTOB, HcCcieAoBaHUU. Pe3ynbTaThl oO0ydeHUs
ONPEEIISIOT, YTO 00Yy4YaroIIuecss JOJLKHBI 3HaTh, HOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUHN U3YUYEHUS TUCITUTUTMHBI.

Jst hopmMupoBaHUsi, KOHTPOJS U OLIEHKU PE3yIbTaTOB OCBOCHHS y4eOHOM
JUCHUIUIMHBI UCTIONB3YETCSl CUCTEMA OILICHOUYHBIX MEPOIPUSTUM, TPEICTABIISIONIAS
co00M KOMIUIEKC YYEOHBIX MEpOIPHUATHM, COTJACOBAHHBIX C pe3yJibTaTaMu
oOydenus u copmynupoBaHHbIX ¢ yaetroM OI'OC CO0 (mpeameTHbIE Pe3yIbTaThl
o aquctumiunae) u GI'OCCIIO.

OK/ Monyas/Pa3ne

Pe3yabTaTt 00yueHus Tunol oeHOYHBLIX MEPONIPUATHIH
MK |1/Tema y y 1 porp

OcHoBHOe coaep:xaHue

Pa3zgea 1.
TeopeTnueckue
OCHOBBI XUMUU

®opMyaupoBaThH 0a30BbIE

BelIeCTBA U XUMHYECCKHE PCAKIITUND>
NNOHATHHA H 3AKOHbI XUMHMH

1.1

OK OcHoBHBIE COCTaBIIATh XUMHUYECKUE o .
N CUMBOJIMKU Y HA3BAHUI COEIUHEHUI 10
0l xumuueckue (bopMyJIBI COSTUHEHHI B
HOMCHKJIAType MEXKITyHAPOJHOTO COI03a
MOHSATUS U COOTBETCTBUHU CO CTEIIEHBIO g N
TEOPETUYECCKON M MPHUKIIATHON XUMHH U
BaKOHBI, OKHUCJIEHUS XUMUYECKUX 9
TPUBHAIBHBIX HA3BAHHUM JISI COCTABIICHUS
CTpoeHue 2JIEMEHTOB, UCXOI U3
XUMHYECKHX (OPMYIT JIBYXaTOMHBIX
ATOMOB BAJICHTHOCTHU U

coeJIMHEHUH (OKCUIOB, CYJIb(UIOB,
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KonTpoasHnas padora «CTtpoenmne

3.3amanus Ha UCIIOJIB30BAHUE XUMHUUYECKOM



http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

XUMHAYECKHUX AJNEKTPOOTPULIATEIIBHOCTH TUAPUJIOB U T.I1.) U IPYTUX
DIIEMEHTOB HEOPraHWYECKUX COCTMHEHUN OTAEIbHBIX
KJIaCCOB
1. Tect «MeTammaeckue /
1.2 OK [[Iepuognuecku Ny
N HEMETANIMYECKUE CBOMCTBA,
01 pizakoH U
3JEKTPOOTPHULIATCIILHOCTD U CPOJCTBO K
OK [rabmuna .M. pooTpHN poa
AJIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
02 Menneneesa
COOTBETCTBUE C UX JEKTPOHHBIM
XapakTepru3oBaTh
CTPOCHUEM U TOJ0KEHUEM B
XUMUYECKHE IICMCHTHI B N
MEPUOUYECKON CUCTEME XUMHYECKHUX
COOTBETCTBUH C HUX
snemeHTOB .. MenaeneeBay.
MIOJIOXKCHUEM B
. 2. IlpakTyeckue 3a1aHus Ha
MEePUOINYECKON CUCTEME
YCTAaHOBJICHUE CBSI3U MEX]y CTPOCHUEM
XUMHYECKHUX d1eMeHTOB JI.11.
aTOMOB XHUMHYECKHUX DJIEMEHTOB U
Menneneena N
MEePUOIUYECKUM U3MEHEHHEM CBOMCTB
XUMHYECKHX DJIEMECHTOB U MX COCAUHCHUU
B COOTBETCTBUU C IIOJIOKCHUCM
[Tepuoauueckoii cucreme.
IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aaHus HA
XapaKTEepU3aLUI0 XUMUYECKUX DJIEMEHTOB:
«Mertamnyeckue / HeMeTaJUIHIeCKHe
CBOMCTBA, AIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUUYECKUX
3JIEMCHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM
B [IEPUOIMUECKON CUCTEME XUMHUUYECKUX
snemenToB J|.M. MengeneeBay
13| oK Crpoenue XapakTepus3oBaTh BUIbI 1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX
' 01 BEIIECTBA XAUMHYECKOU CBSA3U 3JIEMEHTOB U MIPUPOIa XUMUYECKOU
U IpUpoja (xoBaJIEeHTHAs! HETMIOJISIPHAS U | CBSI3W».
OK | xumuueckoii | monspHas, HOHHAS, 2. 3amaun Ha COCTABICHUE XUMHUYECKHUX
02 CBSI3M. MeTaJuTMdecKasi). (dbopMyJT IBYXaTOMHBIX COCTMHEHUN
Mmuoroo6pa3 | MexaHnu3Mbl 00pa30BaHuUs (oxcua0B, CyMb(GUIOB, THAPHUIOB U T.I1.).
H€ BEIIEeCTB KOBAJICHTHOU XUMHYECKOU 3. Pelienne npakTHYECKUX 3aaHUN HA
cBs13u (OOMEHHBIN 1 COCTaBJICHHUE JICKTPOHHO-TpahUIECKUX
JIOHOPHO-AKIETITOPHBIN). dbopmyit ameMeHTOB 1—4 mepro 0B
Bonopoanas cBs3b.
Knaccuduka 1. Tect «HomeHKIIaTypa B Ha3BaHHUE
1.4 OK b Knaccudpunuponath yp
LM, HEOPTraHWYECKHUX BEIECTB UCXO/S U3 UX
01 HEOpPraHWYECKHE BEIIECTBA B 9
u XUMUYECKON (hOPMYJIBI HIIA COCTaBJICHUE
IIK COOTBETCTBUM C X .
HOMEHKJIATYP XUMHUYECKOU (hOPMYIIBI HCXOIS U3
2.7 CTPOEHUEM .
a Ha3BaHUs BEILIECTBA 110 MEXIYHAPOAHOU
HEOpraHuyec WM TPUBHAIBHONW HOMEHKIIAType».

KHX BEIICCTB

2. 3amaym Ha pacyeT MacCOBOM JIOJIH
(Macchl) XUMHUYECKOTO DJIEMEHTA
(coeanHeHUsT) B MOJIEKYJIE (CMECH).

3. [IpakTuveckue 3aqaHus 1O
KJaccu(uKaum, HOMEHKIIAType U
XUMHYECKHM (HOpMyJiaM HEOPTaHUIESCKUX
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BCIICCTB pa3JII/I‘-IHBIX KJIaCCOB.

4. [lpakTUyecKue 3a1aHusl Ha
OHpeI[eHeHI/Ie XHMI/I‘{QCKOP'I AKTUBHOCTHU
BEIIECTB B 3aBUCHUMOCTH BHJIa XMMHUYECKOMN
CBSI3U U TUIA KPUCTAJUIMUYECKOU PEIIeTKU

15| oK Turnel CocTapmaTs pearipm 1. 3azlatvm Ha COCTaBJIECHUE YPAaBHEHUI
01 XAMIECCKUX | ¢ oemuuenns, pasioKeHus, PeaKLUH:
peakuuii B — - COCJAMHEHUS, 3aMEILECHUS, PA3JI0KEHMUS,
OK ’ ’ obMeHna;
OKHUCJIUTEIBHO-
04 - OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
BOCCTAHOBUTEJIbHBIE PEAKIIUU .
peaxkiuuil C UCII0JIb30BAaHUEM METO/1a
3JIEKTPOHHOTO OanaHca.
2. 3aja4uy Ha pacyeT MacChl BELECTBA WU
00BEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wik 00BEMY OJJHOTO U3
Y4acCTBYIOUIUX B PEAKIIMHU BEUIECTB;
pacuéTel Macchl (00BEMa, KOTUYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIUH, €CIIU OJJHO
U3 BEIIECTB UMEET
3. JlabopatopHas pabora «Peakuun
TUAPOIU3AY.
4. JIaboparopnas padota «TuIibl
XMMHYECKHUX PEAKIIUIN»
1.6 | OK (Ckopoctb XapakTepu3oBaTh BIUSHUE JlaGopatopHnas pabora «CKOpOCTb
01 xumuyeckux KOHIICHTPAlN! XUMHYECKHX PEAKIUN.»
OK peakmuii. pearupyroumx BemecTB u JlaGopaTtopHnas pabora. «M3ydenue
02 [Xumuueckoe | TeMIiepaTypbl Ha CKOPOCTh BIIUSTHUS Pa3INIHBIX (PAKTOPOB Ha
IIK |paBHOBecue XUMUYECKHUX PeaKuui CMEIIEHNE XUMUYECKOTO PAaBHOBECHSD.
2.7 XapakTepu3oBaTh BIUSHUE Pemienne npakTUKO-OpUEHTUPOBAHHBIX
M3MEHEHUS! KOHLEHTpaluu 3a/laHUi Ha MpUMEHeHue npuHuumna Jle-
BELIECTB, PEAKLIUU CPEIbl U [Mamenve
TEMIIEpaTypbl HAa CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUS
1.7 OK 01 [PacTBODHI, PaznuyaTh nCTHHHBIE 1. 3aJ1a4yn Ha MPUTOTOBJIEHUE PACTBOPOB.
OK [reopus pacTBOpPbI 2. IIpakTUKO-OpUEHTUPOBAHHBIE
02  pnextponutnue( MccnenoBats pu3nko- pacyeTHBIE 3a/IaHMsI Ha TUCIIEPCHBIE
TIK KO XUMHUYECKHE CBOWCTBA CHCTEMI, HCIIONb3YEMbIE B OBITOBOU U
7 [WICCOLMAINH 1| HCTHHHBIX PACTBOPOB MIPOU3BOICTBEHHOM ESITEIIBHOCTH
MOHHBIN OOMEH YeJloBeKa
3. JlaGoparopnas padota "[IpuroroBnenue
pacTBOPOB
KonTponbHas CrtpoeHue BenecTBa 1 XUMHUIECKHE
abora peaKIuu
2 Ilflii)liffalzi.nqem CocTaBisTh ypaBHEHUS KonTpoasnasi padora «CBoiicTBa
XHMHUYECKHX peakuui HEOPraHUYECKUX BEIIECTB
asi XUMMS
21 OK | ®usuko- VYcranaBnuBath 3aBUCUMOCTh | 1. Tect «OcOOEHHOCTH XUMHUYECKUX
01 XUMUYECKHE | (PU3UKO-XUMHUYECKUX CBOMCTB OKCHJIOB, KUCJIOT, OCHOBAHHI,
OK | cBoiicTBa CBOVCTB HEOPraHUYECKUX aM(}OTEPHBIX TUIPOKCHUIOB U COJICH).
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02  HeopraHu4Yeck | BEUIECTB OT CTPOCHMS aTOMOB | 3aJaHMs Ha COCTABICHUE YPaBHEHUM
[IK | ux BemecTB | U MOJIEKYJI, & TAKXKE TUIIA XMMHYECKHX PEAKIUNA C y4aCTUEM
2.7 KPUCTAJUIMUECKOU PEIIeTKU MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: OKCHUJIOB METAJUIOB, HEMETAJIIOB
U aM(OTEepHBIX ITEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUM U
amM(OTEPHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJICH,
XapaKTEePU3YIOIIKUX UX CBOWCTBA U
CIOCOObI OTYYEHUS.
2. 3. IIpakTUKO-OpUEHTUPOBAaHHBIE
TEOpETUYECKHE 3a/1aHUs HA CBOMCTBA U
MOJIy4YeHUE HEOPTaHUYECKUX BEIIECTB
3. JIabopatopHas paborta «CBoiicTBa
METAJIJIOBY.
29 OK MWnentudukan | CocTaBisTh ypaBHEHHS 1. JTaGopatopHas paGota
01 | usg XUMHYECKHX PEAKLUU
«ueHTUUKALKS HEOPTaHUUECKUX
[IK | Heopranuyec | MOHHOrO OOMEHA C y4yacTHEM
2.7 | KMX BEIIECTB | HEOPTraHMYECKUX BEIICCTB BEIMECTEY.
3 Pa3zmes 3.
Teoperuueck | McciaenoBaTh HCTHHHbIE
He OCHOBBI PACTBOPBI € 3aJaHHBIMH
OPraHUuYecKo | XapaKTepUCTHKAMU
M XMMUH
31 OK 01 Knaccudmxary| Kraccudmupporats 1. 3aganusa Ha COCTaBIICHHE Ha3BaHUU
[IK 2.7lq, cTpoenne n | opranudeckue BemecTna B OPTAHHIHCCKUX COCMHCHIM IO
HOMEHKJIaTypa | COOTBETCTBUU C UX TPHBHATIEHOH HIIH MEKIYHAPOHOU
OPTAHMUECKHX | CTPOCHHEM CHUCTEMaTUYECKOM HOMEHKJIAType.
BeIeCTR 2. 3ajaHus HA COCTABJICHHUE TTOJTHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYIT
OpPTaHUYECKHUX BEIECTB OTACIbHBIX
KJIACCOB.
4 Pazzen 4. HccaenoBarb
VE1eBoI0pOIb YIJ1€BOJOPO/bI.
41 DK 01 | CpoticTBa XapakTepru3oBaTh CBOMCTBA
DK 02 | opraHuyecKkux| yrieBoJ0poi0B
K 2.7\ coenuHeHni
4 OK | ®usuko- HasbiBats yriaeBoopo bt
01 | ®usuko- MOTPUBUAIIBHON 1
OK | xumuueckue | MEXIyHApPOIHOM JlabopaTopnas padora Ne7 «CpoiicTBa
07 | cBoiicTBa HOMEHKJIaType, YIJIEBOAOPOIOBY.
YIJIEBOIOPOA | XapaKTepU30BaTh
OB XUMHUYECKHE CBOWCTBA
5 Paspnean S.
Kucaoponoc
oJeprKalue
OpPraHu4ecK
ue
coeUHEeHHUSs
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5.1 OK 01| Crauprsl. XapakTepu3oBaTh CBOMCTBA
OK 07| ®enon CIIUPTOB
59 DK 01 | Anpperuapl. | XapakTepu3oBaTb CBOMCTBa
DK 02 | KapOoHOBBIE | anbAEruioB, KapOOHOBBIX
DK 04 | KxucaoThI. KHCJIOT, CII0KHBIX 3(UPOB
CrnoxHble
abupsl
53 OK 01| YrneBozst XapakTepus3oBaTb CBOMCTBA
OK 02 yIJIEBOJOB
OK 04
5.4 OK | ®usuxo- VYcranaBiuBaTth 3aBUCUMOCTB | Tect: «HoMeHkmarypa
01 xumuueckue (U3UKO-XUMHYECKUX KHUCJIOPOJIOCOJEPKAIINX OPTaHUYECKUX
OK pBoiicTBa CBOMCTB OPraHUYECKUX | COCIUHEHUN.
02 KucIOpOIOCO[ | BELIECTB OT CTpOeHHUs aToMoB | JJabopaTtopHast pabota «CBoiicTBa
OK ppxammx U MOJIEKYJI CIIUPTOBY
04 ppraHuyeckux JlaboparopHas pabora «XUMHYECKUE H
COeIMHEHNI ¢dusnueckue CBOWCTBA  KapOOHOBBIX
KHUCIIOTY.

6 Paznen 6. | Xapakrepu3oBarb
A3oTcoaepxa | puznyeckue U XMMUYECKHE
e CBONCTBA aMHHOB H
DPraHU4YecKH | AaMHHOKHMCJIOT
e coeJHHEeHUS

6.1 OK 01| AMuHBI. XapaktepuzoBaTh ¢usznueckue/labopaTopHas  pabota «CBoiicTBa
OK 02| AMUHOKHCIIO | M~ XHMHMYECKHE  CBOMCTBAl a30TOCOAEPKALINX OpraHUYeCKHUX
OK 04| tb1..benku aMWHOB ¥ aMUHOKHUCIIOT COETMHEHUI.
", Pazgen 7. | ®opMHPOBATH OCHOBHBIE
Bbicokomos1 | MOHATHA XHMHUHY
eKYJ/JIsIpHble | BBICOKOMOJIEKYJISIPHBIX
COCIUHEHHSA | cCOeNMHEHMIA
71 OK O1[Inactmaccel. | ®opmupoBaTh OCHOBHbI(O3HAaKOMJIEHHE ¢ 00pa3laMu NPUPOJIHBIX U
OK 02| Kayuyxku. TTOHATHS XUMHH| UCKYCCTBEHHBIX  BOJIOKOH, IIJIJaCTMAcC,
OK 04| Bonokna BBICOKOMOJIEKYJIIPHBIX KAay4yKOB: IIJIaCTMACCHhI
COECIUHEHUN

IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (colep:KaHNe MPHUKJIAJHOT0 MOAYJIsI)

8 Pa3nea 8. OueHHB? Th HOCACACTBHS | 3, ura Keiica (c yueTroMm Oynymei
XuMus B ObITY U f[bl:::;;): ZITBeHHOﬁ npodeccuoHAILHOM 1eITeJIbHOCTH)
[POMIBOACTECHH )IEHTC.H])I)-:IIOCTI/I yeJioBeKa
0i1 1esITeIbHOCTH N
YeJIoBeKa cnosunud

IKOJIOTHYECKOMH
0e30IaCHOCTH
8.1 oK 01 Xumust B ObITy 1 | O1ICHUBATH MTOCIIEICTBHS 1. JlabopatopHas pabota Onpesererue
OK 02 . YKECTKOCTHU BOJBI.
MPOM3BOJICTBEHHO | OBITOBOM U

OK 04 i TEATEJIbHOCTH | MPOU3BOACTBEHHOMN 2. JlabopatopHas pabota erg 5.

OK 07 eToBeKA ESTEHOCTH e IOBeKa ¢ «Omnpenenenne pH BOAHON BBITSKKH
[O3HIYHIA SKOTOTHIECKOM [OUBbI, €€ KUCIOTHOCTH M IIENO0YHOCTHY.

IK 0e3omacHoCTH Ketic (c yuerom bynymett

npodeCcCHOHAIBHON JAEATEITHLHOCTH )
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2.7

Bo3MoHBIE TEMBI KEHCOB:

3. HoBble MaTepuansl Ajsl 31€KTPOHUKH.
4. Moromue cpefcTBa Ha HaTypalbHOU
OCHOBE.

1. CpencTBa OBITOBOM XUMUU

2. Xumus B Moel Oyyiei nmpodeccuu.
3. I[Tosib3a u Bpe repOUIKIOB.

4. BiusHue CTUMYJISITOPOB pOCTa Ha
Ka4ecTBO pean3yeMon
CEJIbCKOXO03SUCTBEHHOU MPOIYKIIHH

5. JIekapcTBa Ha OCHOBE PACTUTEIIBHBIX
IpenapaToB.

6. OnpeneneHue >KeCTKOCTH BOJIBI.

7. OmnpeneneHne KauecTBa BOJIBI.

8. ABTOMOOWIN Ha BOJIOPOJIHOM TOILIIMBE.
9. UccnenoBanue coctaBa MUHEPAJIbHOM
BOJIbI U PEKOMEH/IaLlU 110 €€
UCIIOJIb30BaHHUIO.

10. HccnenoBanue KkauecTBa MUTHEBOU
BOJIBI.

11. HccnenoBanue npod
BOJIOIIPOBOIHOM BOJIbI HA IPEIMET
YCTPAHEHUS KECTKOCTH.

YcTpaHeHue )KeCTKOCTH BOJIbI B
CEJIbCKOXO35IICTBEHHOM JESITEIbHOCTH.
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