Kacnuiickuii MHCTUTYT MOPCKOI'0 M PEYHOI0 TPAHCIIOPTA
M. reH.-aaMm. .M. Anpakcuna — punuan DerepajabHOro rocyapcTBEHHOr0 OI01KETHOTO
00pa3oBaTe/ILHOIO YUpe:KIeHUsl BbICIIEro 00pa3oBaHus
«BoJIKCKHII TOCYy1apCTBEeHHbIN YHMBEPCUTET BOJHOI0 TPAHCIIOPTA)

PABOYAS IIPOTPAMMA OBIIEOBPA3OBATEJLHON YYEBHOM
JACHOUTLIAHBI

OVY/1.10 XUMUS

1O CIIEOUAJTBHOCTH
26.02.05 SKCIVIYATAIIUA CYAOBBIX DOHEPTETHYECKHUX
YCTAHOBOK

2026 rox



VTBEPXJIAIO
Jupextop Kacnuiickoro MHCTHTyTA

PaGouass mporpaMma 0011e06pazoBaTeNbHON  y4eOHON JMCHMILUIMHBL  «XHMHS»
paspaGorana B cootBeTcTBHE ¢ TpeGoBanusimMu ®I'OC CI1O, ®I'OC COO (Ilpukas
MunrcTepcTBa 06pa3oBanus 1 Haykn Poccuiickoit ®eneparmu ot 17.05.2012 Ne 413,
nonoxennit ®OIT COO (IMpukas Munnpocsemenus Pocenn ot 18.05.2023 Ne 371) u
Ha OCHOBAHMH IPHMepHOil pabouell mporpammbl 00IIe0Opa3oBaTENbHOM yuebHOI
JMCUHTUTAHBL «XUMHUs», pa3paboTaHHON MHCTHTYTOM pa3sBUTHS MPO(ECCHOHATBHOTO
o6pazosanus (PI'BOY JI1O «MPTIO»)

Opranusauus-paspaborunk: Kacnuiickuii MHCTUTYT MOPCKOTO U PEYHOr0 TPaHCIopTa
uM. rer.-agqM. ®.M. Anpakcuna — ¢prumman @PI'BOY BO «BI'YBT»

PaspaGoTynk: npenojasareinb, Bunorpanosa H.B.

OJIOBPEHA mHa 3acegaHdy LHMKIOBOM METOAMYECKOW KOMHMCCHH €CTECTBEHHO-
HAYYHBIX JUCLHUILUIAH U OCHOB 0€3011acHOCTH

[TpoToxomn Ne 1 oT <<o?_27 » 2l %&M/é& 202 _érolta
[Ipencenarens [IIMK /ﬁk H.B. Bunorpanosa

COI''TACOBAHO:

3am. nekana o YMP dakynsrera CITO /a‘(/%néé _—MUW.A. JlyneBa



COILEPKAHHUE

1. O6mass xapaxkTepucThKa pabodeil mporpammbl o01ieoOpa3oBaTenbHO 4
yaeOnou aucrurumabl OY J1.10 Xumus

2. CtpykTypa u coaepkanue o01eo0pa3oBaTeaIbHON JUCIUILTAHBIL. 13
3. YcnoBus peanuzaiiy IporpaMMBbl 00111e00pa3oBaTeIbHON TUCITUTUINHEI. 21
4. KoHTpodb W OIEHKAa pe3ylbTaTOB OCBOCHHs oOmieoOpa3oBaTenpHo 23

TUCIUAIIINHEI.



1. OOmas xapakTepucTuka padodeidi mnporpamMmbl 001I€00pa3oBaTENbHON
aucuunanabl OY 1,10 Xumus

1.1. MecTo AMCUMILIMHBI B CTPYKType OCHOBHOI mpodeccuoHaJ bHOM
o0pa3oBaTe/IbHO NMPOrpaMMblI

O6uieoOpazoBaTeabHas JTUCHUILIMHA «XuMusi» SBJISIETCS YacThIO
o0mreo0pa3oBaTeabHOrO IMKIa 00pa3oBaTeNbHOM MPOrpaMMbl MO  CHEIHAIBHOCTU
26.02.05 Dxkcrmyaranus CyJOBbIX SJHEPT€TUYECKUX YCTAHOBOK.

[Ipu peanuzanuu cojaepkaHusi 0011e00pa30BaTENbHON YUYeOHONW JUCHUILIUHBI
«Xumusi» B npenenax ocBoenus IIIICC3 CIIO Ha 6a3e OCHOBHOrO OONIETro
00pa3oBaHUsl C TMOJIYYEHHEM CpeaHero oOmero oOpa3oBaHUsA MO CHEHUATBHOCTH
26.02.05 Dxcrmyaranus CyJI0BbIX SHEPTeTUYECKUX YCTAHOBOK OOIIui 00beM yueOHOM
HArpy3ku oOyuwaromiero — 78 4acoB, W3 HUX ayAuTOpHas (oOs3arenbHas) ydeOHas
Harpy3ka oOydwaromuxcsi — 78 4YacoB, MpaKTUYECKHE 3aHITHs, — 28 Yacos,
nabopaTtopHble 3aHsATHA — 10 4acoB.

1.2. Tleau v njaHupyeMble pe3yJIbTAThl 0CBOCHUS! AN CHMIIJIMHbI

Conepxanue mporpaMMbl  OOIIE0Opa30BATENbHON — JAUCIUIUIMHBI  « XUMUS»
HANpaBJIEHO HA JOCTIDKEHHWE pe3ydbTaTOB €€ M3yYeHUS B COOTBETCTBHH C
tpeboBanusiMu GI'OC COO c¢ yuerom npodeccuoHanbHoi HampaBiaeHHOCTH DPI'OC
CIIO.

1.2.1. Ilnanumpyemble pe3yJabTaTbl OCBOCHHs 001Ie00pa3oBaTeJIbHOM
aucuuIIMHbI B c00TBeTcTBHU ¢ PI'OC CIIO Ha ocHoBe PI'OC COO.
Oco0oe 3HaueHue auciuIuinHa uMmeet npu popmupoBanuu u pazsutun OK u T1K.



Kon n

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIHHBI

HAUMeEHOBaHUe
O61mue JAucounimHapHblie (IpeaMeTHbIE)
GopMupyembIx
KOMIIETEHIIH i

OK 01. BsiOupats | JINUHOCTHBIEC PE3YNIBTATHI JOJKHBI OTPAXKaTh B YaCTH: JlucuurmHapHbie Pe3yIbTaThl JOJKHBI OTPaXKaTh:

CHocoObl  peIIeHUs | TPYI0BOI0 BOCITUTAHUSA: CdhopmupoBaHHOCTH MPEACTABICHUI: 0 XMMHUYECKON COCTaBISIONICH

3a/1a4 - TOTOBHOCTh K TpPYAY, OCO3HaHHE IICHHOCTH MAacCTEPCTBA, | €CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XHMHH B IIO3HAHUU

podecCHOHANBHON | TpyHOIIO0HE; SBIIGCHUW TPUPOJLI, B (POPMUPOBAHWU MBIIUICHUS U KYJIbTYPHI

JESATEIIBHOCTH - TOTOBHOCTb K AKTUBHOMW JECATEIBHOCTH TEXHOJIOTMYECKOM M | TUYHOCTH, €€ (PYHKIHOHAIBHOM I'PAMOTHOCTH, HEOOXOIUMOM ISt

IPUMEHUTENIBHO K | COUMAIbHONW HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULUMMPOBATD, | PEIICHUS IPAKTHMYECKMX 3a4ad M DKOJIOTMYECKH OOOCHOBAHHOIO

Pa3InYHBIM IJIAHUPOBATb M CAMOCTOATENBHO  BBINOJHATH — TaKyl | OTHOLIEHHS K CBOEMY 310POBBIO M IPHPOIHON CPEIE;

KOHTCKCTaM AEATENBbHOCTD, Bnanenue cucremoit XUMHYECKUX 3HAHUW, KOTOpas BKJIIOYACT:
- MHTEPEC K  pasiu4HbiM  chepam  NpodEeCCHOHAIBHON | oCHOBOMONATAIOMINE  MOHSTHS (XMUMHYECKHI  JJIEMEHT,  aToM,
ACATEIBHOCTH 9JIEKTPOHHAsE 000J0YKa aroma, S-, p-, O-3JEKTPOHHBIC OpPOUTAIH
MeranpenmeTHbie PE3YNbTAThI AOIKHBL | aTOMOB, HMOH, MOJIEKYyJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTD,
OTpamaTBZOBHaHeHHev YHHUBCPCAIbHBIMU Y4eOHBIMH | crerens OKHWCJICHUSI, XMMHYECKasi CBsA3b, MOJIb, MOJISIpHAs Macca,
TIO3HABATCIBHBIMU ICHCTBIAMI. MOJISIDHBIF  00beM, YIJIEpOAHBIA CKeleT, (DYHKIHOHAIbHAs TPYIINa,
a) 6a3OBbIE JIOTHHUECKHE ICHCTBHSL: pajiiKaj, W30MEpHUs, H30MEpPbI, TOMOJIOTMYECKHN psill, TOMOJIOTH,
- CaMOCTOATEIBbHO  (OpPMYIHpPOBaTH MW aKTyaJU3HPOBATH VITIeBOJIOPOAb, KHCHOPOA- M a30TCOAEpKAIME  COETMHEHNS,
npobieMy, paccMaTpHBaTh ee BCCCTOPOHHE, OMOIOTMYECKH aKTHBHBIE BEIIECTBA (YIIEBOABI, JKHPHL, OEIKH),
- YCTaHAB/MBATh CYMIECTBEHHBIN MPH3HAK HIN OCHOBAHHS JUIA | \onovep, mommMep, CTPYKTYDHOE 3BEHO, BBICOKOMOIEKYSPHBIE

CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OIpeNeNsITh LEIN JesATeNIbHOCTH, 3a/laBaTh IapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTH KOPPCKTUBBI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBUC  PE3YyJIbTATOB  LCIIAM, OLCHUBATL  PUCKU
HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BUBaTh Kp€aTuBHOC MBIIIJICHUE npu pelICHUN

YKU3HEHHBIX TPo0IeM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BIQJIETh ~ HABBIKAMU  yueOHO-HMCCIICIOBATEIbCKOH U
MPOCKTHOM JIEATEIIbHOCTH, HABBIKAMU Pa3pEIICHUs POOIIeM;

- BBISABIIATH PUYUHHO-CJIC/ICTBCHHBIC CBSI3H u

COCTMHEHUS, KPUCTAIUIMYECKAsI PEUIETKA, TUIIBI XUMHUYECKUX PeaKIuit
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE,  9K30-U  SHIOTEPMHUYECKUE,
peakuu MOHHOTO OOMEHa), pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHL,
ANEKTPOJUTUYECKAS JIUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBHUTEIIb,
CKOPOCTh XMMHYECKOW peakIluu, XUMHUYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUs XUMHUYECKOTO CTPOSHUSI OpraHNYeCKUX BerecTB A.M.
Bbytneposa, Teopus BJIEKTPOJIUTHYECKON JIACCOINAITNH,
nepuoanydeckuii 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3BIK XUMHH, (PaKTOIOTHUYECKHE
CBEJICHMsI O CBOWCTBax, COCTaBe, TOJNy4YeHUH © 0OE30MacHOM
WCIIOI30BAHUM BAKHEUIINX HEOPTaHWMYECKUX W  OPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

CpopMUpPOBAaHHOCTh YMEHUW BBISBIIATh XapaKTEPHBIC TMPU3HAKUA H
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aKTyaJIu3UpOBaTh 3aJauy, BbIIBUTaTh THIIOTE3Y €€ pelIeHUS,
HaXOJUTb  apryMeHThl  JUId  JOKa3aTelbCTBA  CBOUX
YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

- aHAIM3UPOBaTh TMOJy4YEHHbIE B XOJE pEIICHUs 3aJauu
pe3yNbTaThl, KPUTUYECKH OIEHUBATh HX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- YMeThb T[EpPEHOCUTh 3HAHUS B I[O3HABATECIbHYID H
MPAKTUYECKYI0 00J1aCTH KUZHECATEIbHOCTH;

B3aUMOCBSI3b H3YYEHHBIX TOHATHI, NPUMEHATH COOTBETCTBYIOLIUE
MOHATUS NPU ONUCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHWYEeCKHUX BELIECTB U HUX IPEBPAILECHMI; BBISBIATH B3aUMOCBS3b
XMMHYECKUX 3HAHUM C TMOHATHUSIMU M TNPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

CdhopmupoBaHHOCTE  yYMEHUH WCIIOJIb30BaTh HAaMMEHOBAHUS
XUMHUYECKHUX COECIUHEHUN MEXIYHApPOIHOI'O COH3a TEOPETUUYECKOW U
MPUKJIAAHON XHUMHUU W TPUBHAJIbHBIE HA3BaHUs BAKHEHILIMX BEILECTB
(oTUNeH, aleTusieH, TIUUEepuH, QeHod, GopManbaeruja, YKCcycHas
KHUCJIOTa, TJIMIUH, YTapHbIA Ta3, YIVIEKUCIBIA ra3, aMMHaK, ranieHas
U3BECTb, HETalleHasl U3BECTh, MUTHEBAsI COJA U APYTUX), COCTABISATH
(bopMynBl HEOPraHWYECKHX M OPTaHMYECKUX BEUIECTB, YpPAaBHEHHS
XUMHUYECKUX peakiuii, OOBSACHATH WX CMBICH, MOJATBEPKIATh
XapakTepHbIE XMMHUYECKHME CBOWCTBA BELIECTB COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMHU U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKIUM;
ChopmupoBaHHOCT,  YMEHHH  yCTaHaBIMBATh  IPUHAIJICIKHOCTH
W3yYEHHBIX  HEOPraHWYECKUX M  OPraHMYECKHUX  BEIIECTB K
ONPEAEIEHHBIM KJIacCaM M TPyIIIaM COCIMHEHUM, XapaKTEPU30BaTh UX
COCTaB M BAXHEWIIHME CBOWCTBA; ONPEHENATh BHUIBl XUMHYECKHX
CBs3eil (KOBaJeHTHas, MOHHAs, METaJUIMYecKas, BOJOPOIHAS), THUIIbI
KPUCTAJUTMYECKUX PEUIETOK BEUIECTB; KIACCUPUIIUPOBATH XUMHUECKUE
peaKkuuy;

CopMUpPOBAaHHOCTh YMEHUW MPOBOJIUTH PACUEThl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIb30BAHUEM
(bU3UIECKUX BEJINYHH, XapaKTEPU3YIOIINX BEII[ECTBA c
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMallbHbIE YCIIOBUS)
ra3oB, KOJMYECTBA BEIIECTBA; UCIIOIb30BaTh CUCTEMHBIE XUMUYECKUE
3HaHUs I TPUHATUS PEUIEHWH B KOHKPETHBIX JKM3HEHHBIX
CUTYallMsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHUEM.

OK 02.
Hcnoap3oBaTh
COBpPEMEHHBIC
CpeJ/ICTBa TMOUCKA,
aHanu3a u

JIn4HOCTHBIE Pe3ybTAThI IOJKHBI OTPaXKaTh B YACTH:
LIEHHOCTH HAy4YHOTO MO3HAHUS:

- chOpMHUPOBAHHOCTP MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH M OOILECTBEHHOM
MPAKTHKH, OCHOBaHHOT'O Ha Jasiore KYJIbTYD,

JucnurnnuHapHsie (TpeAMETHBIC) PEe3YJIbTAThl M IOJDKHBI OTPaXKaTh:
Brnanenue OCHOBHBIMM METOJIaMHM HAYYHOTO TO3HAHHUS BEIIECTB M
XUMUYECKUX SBJICHWA (HaONIOJeHUEe, W3MEpeHue, HKCIEPUMEHT,
MOJICIIUPOBAHUE);

CdopMUPOBAaHHOCTh YMEHUW MPOBOJIUTH PACUYEThl MO XUMHUYCCKUM
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UHTEPIpETANN
uHpopmaruu, u
UH(POPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32144
npodeccuOHaTbHON
JeSITeIIbHOCTH

CIOCOOCTBYIOIIETO ~ OCO3HAHHMIO  CBOETO0  MecTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPILICHCTBOBAHHUE SI3BIKOBOW W YHUTATEIBCKOW KYJIBTYPHI
KaK CpEJICTBAa B3aMMOJICHCTBUS MEXKIY JIFOJbMH W TIO3HAHHS
MUpa.

MertanpenmeTHbIe PE3YIbTATHI
orpaxkaTth:OBnajieHue YHHUBEPCATbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU:

B) pabota c uHpopMaIuei:

- BIQJCTh  HAaBBIKAMH  TIOJMy4eHHS  WHGPOpMAIMU U3
UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIICCTBIISTh
MOWCK, AaHallu3, CHUCTEMATH3AIlMI0 W  UHTCPIPETALUIO
UH(OPMAIIUU Pa3IHYHBIX BUJOB U (POPM MPEIICTABICHHUS,;

- co37aBaTh TEKCTHI B pa3UYHBIX (QopMaTax C y4ETOM
Ha3zHaueHUs WHQPOpPMAIMK M 1EJIEBON ayJUTOPUHU, BBHIOMpas
ONTHUMATBEHYIO0 (OPMY IIPEICTABICHHS M BU3yalH3aIiy;

- OLICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh MH(OpPMAIIHH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-3THICCKHM HOPMaM;

- BJIQICTh HaBBIKAMHU PACTIO3HABAHUS ¥ 3AIIUTHI HHPOPMAIIHH,

MH(POPMALIMOHHOM 0€30MaCHOCTH JIUYHOCTH.

JIOJKHBI
y4eOHBIMU

dbopmynaM ¥ ypaBHEHHUSM XMMHYECKUX PEAKIMH C HCIOJIb30BAHHEM
buznuecKux BCJIMYLH, XapaKTEePU3YIOLIUX BCIICCTBA v
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMajbHBIC YCIIOBHS)
ra3oB, KOJHWUYECTBA BEIICCTBA; MCIIOJH30BAaTh CUCTEMHBIC XHUMUUCCKHUE
3HaHUS Il TPUHATHS PEIICHHH B KOHKPETHBIX IKU3HCHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;
CdopMUpOBaHHOCTh YMEHUM TJIAHUPOBATH U BBHIMOJIHATH XUMHYECKUI
OKCIIEPUMEHT  (NpPEBpallleHUs]  OPraHMYECKHUX  BELIECTB  IpHU
HarpeBaHWH, TIOJIYyYCHHE OTHJICHa W H3YyYCHHE €ro CBOICTB,
KaueCTBEHHBIC PEAKIIUM Ha aJIbJCTU/IbI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JIeHaTypauusi OelKOB NpHU HarpeBaHUM, I[BETHbIC pPEaKIMHU OEIKOB;
MPOBOANTH PEAKIIMH HWOHHOTO OOMEHA, OIPEACIsTh CPEeIy BOIHBIX
pacTBOpPOB, KayeCTBEHHbIE pEaklMu Ha cyinbdaT-, KapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHS; peniaTh SKCICPUMEHTAIbHbBIC
3amaun 1o temMaMm "Mertamiel" u "Hemeramael'") B COOTBETCTBHH C
MpaBWJIAaMU TEXHUKH O€30TIaCHOCTH TpU OOpaIlleHUH C BEIIEeCTBAMHU U
J1a00paTOPHBIM o0opynoBaHuEeM; MIPEICTABIATh pe3ynbTaThl
XUMHYECKOTO  JKCIepHMeHTa B  (GopMe 3aluch  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuil U (HOpMYIUPOBATh BHIBOJBI HAa OCHOBE
ATUX Pe3yIbTaTOB;

CdopMupoBaHHOCTH yMEHUs aHAJIM3UPOBATh XUMUYECKYIO
uH(pOpMaIIMIO, TIOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoi uHpopmaiuu, cetb HTEpHeT 1 npyrue).

OK 04.
O¢ddexTuBHO
B3alMOJICCTBOBATE
u paboTaTh B
KOJUICKTHBE U
KOMaH/1e

JIMYHOCTHBIE PE3YIbTAThI TOJKHBI OTPAXKaTh B YACTH:
IPaXXIaHCKOT'O BOCITUTAHHUS:

- TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHLHOCTh B MHTEpEcax
IpaXkJIaHCKOTO OOIIIeCTBa;

- yMEHHE B3aMMOJICHCTBOBATh C CONMAIbHBIMA HHCTUTYTAMHU
B COOTBETCTBHH C UX (YHKIIMSIMHU ¥ Ha3HAYCHUEM.
MertanpeamMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKaTh:
OBnajeHue YHUBEPCATbHBIMU KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

0) cOBMECTHAs JICITEIIbHOCTD:

- MOHMMaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOU M

I[I/ICI_II/IHJ'H/IHapHHC (Hpe,I[MeTHI)Ie) PE3YIbTAThl U JOJKHBI OTPAXKATh:

ChopmrpoBaHHOCTH YMEHUH MJIaHUPOBATh U BBINOJIHATH XUMUYECKUI
SKCIIEPUMEHT  (TpeBpalleHus

MOJTy4EeHHE

OpPraHun4Y€CKux BCUICCTB npu

HarpeBaHHuu, OTWJICHA W HU3Y4YCHHUEC C€TO CBOfICTB,
KauCCTBCHHBIC PCAKIIMU HA aJIbACTU/IbI, KpaxMall, YKCYCHYIO KHCJIOTY,
ACHATypauusa OeIKOB IIpU HArpe€BaHuM, LNBCTHBLIC PCAKIUH 6CJ'IKOB;
MNpOBOAWUTL PCAKIHUN HOHHOTO O6MCH8., OonpeaACIATh CpCAy BOIHBIX
pacTBOpPOB, KAUCCTBCHHBLIC PCAKIIMU Ha CYJ'IB(I)B.T-, Kap60HaT- u

XJIOpUA-aHUOHBI, HA KaTHUOH aMMOHUA, p€HIaTh SKCIICPUMCHTAJIBHBIC
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UH/IMBUYaJIbHOU PabOTHI;

- IPUHUMATD LEH COBMECTHOM NESATEIbHOCTH,
OpPraHM30BBIBATE M KOOPAMHHMPOBATb JCUCTBHS IO €€
JOCTHKEHMIO: COCTaBJIATH IIIAH JIEUCTBMM, pPACIPENEIIATh
pPOJIM C Yy4€TOM MHEHHMH y4aCTHHKOB OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOTHI.

OBnazneHne yHUBEPCAIBHBIMU PErYISITUBHBIMU JCHCTBUSMMU:
T') IpUHATHE ce0s U IPYTHX JIIOCH:

- IPUHUMATh MOTHBBl M apryMEHTBl JAPYTUX JIIOJIEH IIpH
aHaJIU3€ Pe3yJbTaTOB JAEATEIIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIUOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUHU IPYrOro
4eJI0BEKA.

3amaun no temam "Mertamsl" u "Hemeramnsl") B COOTBETCTBHM C
NpaBUJIaMU TEXHUKU 0€30MacHOCTH MpU OOPAIICHUHU C BEUIECTBAMH H
na0opaTOpHBIM  000PYIOBaHHEM;

JKCIIEpPUMEHTa B

NPENCTABIIATD
dbopme
COOTBETCTBYIOILIMX PEeaKIuid U (OPMYJIMPOBATH BHIBOABI HA OCHOBE
9TUX PE3yJbTATOB.

pe3yJIbTaThl

XUMHUYECKOTO 3allUCH  ypaBHEHUH

OK 07.
ConencTBoBaTh
COXpaHEHHIO

OKpYy Karolen
cpenpl,
pecypcocOepexeHn
10, IPUMEHSATH
3HaHUs 00
W3MEHECHUU
KJINMATA, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTuBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYaIUAX

JIn4HOCTHBIE PE3ybTATHI TOJKHBI OTPaXKaTh B YACTH:
9KOJIOTMYECKOI0 BOCIIMTAHHUSA:

- ¢(hOpMHUPOBAHHOCTH SKOJIOIMYECKON KYJIbTYpPbl, [IOHUMaHHUE
BIMSHUS  COLMAIBHO-DKOHOMMYECKHX  IIPOLECCOB  Ha
COCTOSIHHE NPUPOJHOM U COLMAIBHOM CpEIbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpooieM;

- INTAHWPOBAHUE U OCYLIECTBIIEHUE IEUCTBUI B OKPYKAOIIEH
Cpelle Ha OCHOBE 3HAaHMs IeJIed YCTOMYMBOIO pa3BUTHS
YEJI0BEYECTBA;

- aKTUBHOE  HEIIPUATHE
OKpYKarollei cpere;

- YMEHHUE MPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHYECKHE
MOCIEACTBUSI MPEANPUHUMAEMbIX NEHCTBUH, MPeI0TBPALIATh
uX.

MetanpeameTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajeHne yHMBEPCAIbHBIMU yYEOHBIMU I1O3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmarmei:

HCITOJIB30BAaTh CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHMKAIIUOHHBIX TEXHOJOTUI B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX UM OPraHM3allMOHHBIX  33Jady  C

JNEUCTBUM, TPUHOCAILINX  BpeEl

JucnuruimHapHsle (IpeAMETHBIE) Pe3yIbTaThl U IOJIKHBI OTPaXkarTh:
CchopMupOBaHHOCTb MPEICTABICHUNA: O XUMHUYECKOW COCTaBIIAIOLICH
CCTGCTBGHHOHaquOfI KapTUHbl MHpPA, POJIHM XHWMHUU B IIO3HAHHUU
SBJICHUA TNpUPOAbl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHOH TPAaMOTHOCTH, HEOOXOIMMOW ISt
pelIeHHs] TNPaKTHUECKUX 3aJad U HKOJOTHYECKH OOOCHOBAHHOTO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U PUPOJHOM CPEIIE;
CpopMUpOBAaHHOCT, YMEHHUM COOJIIOAATHh TpaBUJIA SKOJOTHUYECKU
11e1€ecO000pa3HOro MOBEACHUS B OBITY M TPYIOBOW JEATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3J0POBbS M OKPYKAKOULIEH NPUPOIHON
CpCAbl; YYUTHBIBATH OMACHOCTH BOSI[CfICTBI/ISI Ha JKHBBIC OPraHU3MBbI
OINPECIICHHBIX BEIECTB, IOHMMAas CMBICI IIOKAa3aTeNs NpPeNeIbHON
JIOITYCTUMOMN KOHIIEHTPALUH.




coOIr0IcHHEM TpeOoBaHUi SPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TMTHUEHBI, PECYPCOCOEPEkKEHMsS], MPABOBBIX U
STUYECKHX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacCHOCTH.

K 2.1
PazpabareiBath
TpeOOBaHUS K
IPOrpaMMHBIM
MOJTIyJISIM HA OCHOBE
aHaJIM3a MPOEKTHOU
Y TEXHUYECKOHN
JOKYMEHTAIUU Ha
npeaMeT
B3aMMOJICHCTBUS
KOMIIOHCHT

MeranpeagMeTHble  pe3yJbTaThbl OCBOCHUSI OCHOBHOU
00pa3oBaTeNbHOI MPOrpaMMBbl JOJKHBI OTPaXKaTh:

OBnazneHve yHUBEpCaJbHBIMU YYEOHBIMHM MO3HABATEIbHBIMU
JICUCTBUSIMU:

a) 0a30BbI€ JJOTHYECKHUE ICHCTBUS:

- CaMOCTOSITEIBHO (HOPMYJIIMPOBATh W AKTYIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHHUS TSI
CpaBHEHUS, KJIaCCU(PUKAIIMKA U 000OIICHUS;

- ONpEeNeNsITh IeNU JCATCIILHOCTH, 3a/1aBaTh IMapaMeTphbl H
KPUTEPUU UX TOCTHKEHUS;

- BBIABISITH  3aKOHOMEPHOCTH W IPOTHUBOPEYHS B
paccMaTpUBAaEMBIX  SIBICHUAX; BHOCUTh KOPPEKTHBBI B
JESTEIIbHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIETISIM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITENbHOCTH;

- pa3BUBaTh KpEAaTHMBHOC MBIIUICHUE TIPH
YKU3HEHHBIX TTPo0OIIeM;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY  METOJIOB  pEIICHUsS  MPAKTHICCKUX  3ajad,
MPUMEHEHUIO Pa3JIMYHbIX METOJIOB TTO3HAHMUS,

- (dhopMHpOBaHHE HAYYHOTO THIIA MBIIUICHUS, BIIaJICHUE
HAyYHOW TEPMHHOJOTHEH, KIIOYEBBIMH TMOHATHSAMHU H
METOJIaMHU;

-OCYIIECTBIISATH IEICHAIIPABICHHBIN MOUCK MEPeHOoca CPEICTB
U CIIOCOOO0B JCHCTBHUSA B MPOGECCHOHATBHYIO CPEy

B) pabota ¢ uHdopmarmei:

- BJIAJNETh HAaBBIKAMH TOJYYeHHS WHPOpMAIUU U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITENIHO OCYIIECTBIISThH
MOWCK, AaHaJM3, CHUCTEMATH3AaIlMI0 W  HWHTEPIPETALNIO

pelIeHn

[IpenmeTHbie pe3yabTaThl OCBOEHHS OCHOBHOM 00pa3oBaTENbHOM
IIPOrpaMMbl JOJDKHBI OTPaXKaTh:

- chopMHpPOBAaHHOCTH MPECTABICHUN: O XUMUYECKOW COCTaBIISIOLIECH
€CTECTBEHHOHAYYHOM KAapTUHBI MHUpa, POJIM XHMUU B TO3HAHUHU
SABIIGHUN TPUPOJbl, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIHMOHAIBHOW TPAMOTHOCTH, HEOOXOTUMOM IS
pellIeHus MPAKTUYECKHX 3a7a4 U YKOJIOTUYECKH 00OCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 3/10POBbIO U PUPOJAHOM CPEIIE;

- BJIQJICHUE CUCTEMONM XHUMHUYECKUX 3HAHHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIIME  MOHATUSA  (XUMHUYECKUH  3JEMEHT,  aToM,
JNIEKTPOHHAsi 000JI0YKa atoma, S-, P-, d-3JeKTpOHHBIC OpOHTAIN
aTOMOB, MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD,
CTEIEHb OKUCJIEHMS, XUMHUYECKas CBs3b, MOJb, MOJIApHAs Macca,
MOJISIpHBI 00BbEM, YIJIEPOAHBIM CKeneT, (pyHKIMOHANbHAs TIpyIIa,
paauKal, HW30Mepus, HM30MEpbl, TOMOJOTMYECKUI psJZ, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOA- W  a30TCOAEpXKAILUE  COEAUHECHMS,
OMOJIOTMYECKM AaKTHBHBbIE BellecTBa (YIJ€BOMABI, JKUPBI, OENKH),
MOHOMEp, IOJHMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPUCTAJUINYECKasi PELIeTKa, TUIIbl XUMUYECKUX peaKuil
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, 3K30- W  DHJOTEPMUYECKHE,
peakuu MOHHOTO OOMEHa), pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHL,
AIIEKTPOJINTUYECKAsT JIUCCOLMALNSA, OKHCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHMYECKOM peaklny, XMMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs XUMHUYECKOIO CTPOEHUSI OpraHMYecKUX BeniecTs A.M.
Bbytneposa, Teopus INEKTPOIUTUYECKOM JUCCOLIMALINH,
nepuoandeckuii 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHUSI MAcChl),
3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XUMHH, (aKTOIOTUYECKUE
CBEJIGHUS O CBOICTBax, coOCTaBe, TMOJIy4eHUH U Oe30macHOM
UCIOJIb30BAaHNN B@KHEUIIMX HEOPraHWYeCKMX M OpPraHHUYeCKHUX
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nH(pOpMaIUK pa3TuYHBIX BUIOB U (OPM MPEACTABICHUS;

- OIICHUBAThH JOCTOBEPHOCTD, JISTUTUMHOCTh HH(pOpMAIIHH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIBHO-3TUYECKUM HOPMaM;
OsgnaacHue YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacnio3HaBaTh HeBepOaIbHBIE CPEICTBA OOIIEHHUS, TIOHUMATD
3HAUCHUE COIMAIBHBIX 3HAKOB, PACIIO3HABATH IMPEAMOCHIIKA
KOH(JIMKTHBIX CHTYallMil M CMAr4aTh KOH(MIMKTHI, BIAICTh
pa3IUYHBIMU  criocoO0aMu  OOIIEHUST W B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO  BECTH  JHAIOT, YMETh  CMSr4arhb
KOH()JIMKTHBIC CUTYaIUH;

- pa3BepHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

0) cOBMECTHAs ICSITEIIbHOCTD:

- MOHUMATh W HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOU H
WHAUBUAYAIbHON paboThl; BBHIOMpPATh TEMAaTUKY M METOIbI
COBMECTHBIX JIEUCTBUH C y4eToM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)kJIOTO YICHA KOJUICKTHBA,

- MPUHUMATH 1eu COBMECTHOM JeSITeIbHOCTH,
OpPTaHW30BBIBATh W KOOPAWHHUPOBATH JCHCTBHS TIO €€
JOCTHIKEHHUIO: COCTABIATh TUIaH JEHCTBHUI, pacmpenensTh
pOJI C YyY4€TOM MHEHHH YYaCTHHKOB OOCYXKIAaTh Pe3yiIbTaThl
COBMECTHOM pabOTHI;

- OCYIIECTBJIATH IMO3UTUBHOE CTPATETHYECKOE IOBEJICHUE B
pa3MYHBIX  CHUTyalUsX, TMPOSBIATH  TBOPUECTBO U
BOOOpaKeHUE, OBITh HMHUITUATHBHBIM.

OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMU PETYJIATHBHBIMU JECUCTBUSMU:

a) caMoOopranu3anus:

- CaMOCTOSATCIbHO OCYIICCTBJIIATH IMO3HAaBaTCJIbHYIO

BCIIICCTB B 6I)ITy n HpaKTHHGCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

- c(hopMHpPOBAaHHOCTH, YMEHHI BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSI3b HW3YYEHHBIX TOHSTHM, NPUMEHSITh COOTBETCTBYIOIINE
MOHATHUSI TPU OMHCAHUU CTPOEHUS U CBOWCTB HEOPraHUYECKUX U
OpraHWYECKUX BEIECTB U MX MPEBPAICHHI; BBISBISATH B3aUMOCBSI3h
XUMHUYECKUX 3HAHUA C TOHATHSIMH M TMPEICTaBICHUSMHU JPYTHX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

- chopMHPOBAaHHOCTL YMEHUH  HCIOJH30BATh  HAWMEHOBAHWUS
XUMHUYECKUX COECIUHEHUN MEXIYHApPOJIHOIO COH3a TEOPETUUYECKOW U
MPUKJIAJHON XHUMHUU U TPUBHUAJIbHBIE HA3BaHUS BAKHEHILINX BEILECTB
(oTHNeH, aleTuseH, TIuUepuH, QeHon, dGopManbIeruja, YKCycHas
KHUCJIOTa, TJIMLUH, YTapHbIA Ta3, YIVIEKWCIbBIA ra3, aMMHak, ramieHas
U3BECTb, HETallleHasl U3BECTh, MMUThEBAsI COJA U APYTUX), COCTABISATH
(GbopMynBl HEOPraHWYECKHX W OPTaHMYECKUX BEUIECTB, YpPAaBHEHHS
XUMHUYECKUX peakiuii, OOBSACHATH WX CMBICH, MOJATBEPKIATh
XapakTepHbIE XMMHYECKHME CBOWCTBA BELIECTB COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMHU U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEaKIIUil;

- c(hopMHPOBAaHHOCT, YMEHUN YyCTaHABIMBATh MNPUHAAIEIKHOCTH
W3YYEHHBIX  HEOPraHWYECKUX U  OpPraHMYECKHUX  BEIIECTB K
OTIpEeIeTICHHBIM KJIacCcaM U TPYIINaM COSIUHEHUN, XapaKTepU30BaTh X
COCTaB U BaKHEHIIME CBOMCTBA; ONPENENSATh BHJBl XUMHUYECKUX
cBsi3ell (KOBaJieHTHAsi, MOHHAS, METAJTMYECKas, BOJOPOIHAS), THIIbI
KPUCTAITIMYECKHUX PEIIETOK BEIIECTB; KIACCH(PUIIMPOBATH XUMUYECKUE
peakiuu;

- BJAACHHUC OCHOBHBIMU MCETOJAMH HAYYHOI'O ITO3HAHUA BCIICCTB H
XUMHYECKUX SBICHUN (HaAOMIOJeHNe, W3MEpeHHe, HKCIEePHUMEHT,
MOJICIIUPOBAHUE);

- c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJHWTH PACUETHl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKUX PEAKIUN C HCIOIH30BAHUEM
(bU3UIECKUX BEJINYHH, XapaKTEPU3YIOIIHNX BEIIECTBA c
KOJIMYECTBEHHOW CTOPOHBI: MAacchl, 00beMa (HOpPMAallbHBIE YCIIOBHS)
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NESITENIbHOCTbD, BBISIBJISITD po0JIeMBl, CTaBUTh U
dbopMymupoBaTh COOCTBEHHBIE 3a7a4d B 0OpPa30BATEIHLHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIbHO COCTABJIATH IUTAH PEIICHUsS] MPOOJIEMBI C
Y4€TOM HMMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEM
Y TIPEANOYTEHUH; JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

- pacHMpsATh paMKU Y4eOHOTo IMpeIMeTa Ha OCHOBE JIMYHBIX
MPEAIIOYTEHU; JIeIIaTh OCO3HAHHBINA BEIOOD,
apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHUE;

- OLIEHUBATh MPUOOPETCHHBIN OTIBIT;

- croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO HIMPOKOM
SPYIUIMU B Pa3HbIX 00JACTSIX 3HAHWM, TTOCTOSIHHO TMOBBIIIATh
CBOI1 00pa3oBaTeIbHBINA U KyJIbTYpPHBIA YPOBEHB;

0) CaMOKOHTPOJIb!

- JlaBaTh OIICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTHUBHI B
NesATeTbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISIM;
- BIaJeTh HABbIKAMHU [IO3HABATEJIBHON peQIeKCHUH Kak
OCO3HAHUSI COBEPIIAEMBIX JICUCTBUA M  MBICIHUTEIbHBIX
MIPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHUH;

- WCMOJIb30BaTh MpPUEMbI PEQICKCHH ISl OIICHKH CHUTYallUH,
BBIOOpA BEPHOTO PEIICHHUS;
B) AMOITMOHATBHBIN
c(hOopMUPOBAHHOCTD:

- CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE
HMOITMOHAIIEHOE

- COCTOSIHME€, BHJIETh HAIPABJIICHUS Pa3BUTHS COOCTBEHHOM
AMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEeryjJupoBaHMs, BKIIOYAIOIIETO CaMOKOHTPOJb,
yMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBENICHUE,
CIIOCOOHOCTh aJanTHUPOBATHCS K HMOIIMOHAIbHBIM
W3MEHEHUSIM U TPOSBIATH THOKOCThb, OBITh OTKPBITHIM
HOBOMY;

- BHYTPEHHEH MOTHBAIlUM, BKIIOYAIONIEH CTpeMJIeHHE K
JOCTI)KEHHUIO L€ M yCNeXy, ONTUMU3M, WHUIUMATUBHOCTD,

HHTCIIJICKT, npennonaraloumﬁ

ra3oB, KOJIMYECTBaA BCUICCTBA, HUCIIOJb30BaTh CHCTCMHBIC XHUMHUYCCKUC
SHaHUA I TOPUHATHUA peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusX, CBA3aHHBIX C BEIIECCTBAMU U UX ITPUMCHCHHUEM,

- copMHUpPOBAaHHOCTP YMEHHMH IUIAHMUPOBAaTh W  BBHINOJHATH
XUMUYECKUN SKCHEPUMEHT (MPEBpAICHUS] OpPraHUYECKUX BEIIECTB
NIPpU HArpeBaHWM, TOJYYCHUE ODTHIICHAa W HM3YYCHHE €ro CBOICTB,
KaueCTBEHHBIC PEAKLIUM Ha aJbJCTH/IbI, KpaxMall, YKCYCHYIO KHCIIOTY;
JieHaTypanusi O€JIKOB TpPH HarpeBaHWH, IIBETHBIC PEAKIMH OCJIKOB;
MIPOBOJIUTHh PEAKIIUM HOHHOTO OOMEHA, OMPEACNSATh CpPeAy BOIHBIX
pacTBOpPOB, KayeCTBEHHBbIE pEaklMu Ha cyinbdaT-, KapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHS; peniaTh SKCIEPUMEHTAIbHbBIC
3amaun 1o temMaMm "Mertamiel" u "Hemeramiel") B COOTBETCTBHHM C
MpaBWJIaMU TEXHUKH 0€30MaCHOCTH TpU OOpaIICHUU C BEIIECTBAMU U
J1a00paTOPHBIM o0opynoBaHuEeM; MIPEICTABIATh pe3ynbTaThl
XUMHYECKOTO  JKCIepUMeHTa B  (GoOpMe 3alucChd  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii U (HOpMyIUpOBaTh BBHIBOABI Ha OCHOBE
ATUX PE3yIbTaTOB;

- chOpMUPOBAHHOCTh ~ YMEHHS  aHaJIM3UPOBAaTh  XHMHUYECKYIO
nH(pOpMaLIMIO, TOJy4aeMyK) U3 pa3HbIX MHCTOYHUKOB (CPEICTB
MaccoBOW MHGpopMaluu, ceTb IHTEpHeT U Apyrue);

- c(OopMUPOBAHHOCTh yYMEHHUH COONIOAATh MpaBUiia SKOJIOTHUUYECKH
1[e1eCO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOW NEATEIHHOCTH B
[EeISIX COXPaHEHHUS CBOETr0 3JI0pPOBbS M OKPYKAIOIIEH MPUPOTHON
CpeIlbl; YYUTHIBATh OMACHOCTh BO3ICHCTBHS HAa KUBBIE OPTaHU3MBI
OTIpe/ICIEHHBIX BEIIECTB, MOHMMAs CMBICT TOKa3aTeNs MpeaeibHON
JIOITyCTUMOW KOHIIEHTPAllUH
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yYMEHUE JICHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

- OMIATHH, BKJIIOYAIOMICH  CIOCOOHOCTh  MOHUMATH
AOMOIIMOHATIBHOE COCTOSHUE JIPYTHUX, YYUTBIBATH €ro IpU
OCYIIECTBICHUU KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO
U CONIEPE)KUBAHUIO;

- COLUMaJbHBIX HABBIKOB, BKIIOYAIONIUX CIIOCOOHOCTH
BBICTPAaWBaTh OTHOIICHUS C JIPYTUMHU JIOABMHU, 3a00THUTHCS,
MPOSIBIISATH MHTEPEC U pa3pemiaTh KOHQIUKTHL

T') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- TpuHUMaTh ce0sl, TIOHMMas CBOM HEJOCTATKH H
JIOCTOUHCTBA,

- TPUHUMATh MOTHBBI M APTYMEHTBI JPYIHX JIOJCH TpH
aHaJIN3e Pe3yJbTaTOB JICATEIILHOCTH;

- MPU3HABATh CBOE TPABO U MPABO IPYTHUX JIFOJACH HA OIIHUOKY;
pa3BUBaTh CHOCOOHOCTh MOHMUMATh MHP C TIO3HMIUU JIPYTOTO
YeJI0BEKa.
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2. CTpyKTYypa U coaepxaHue 001meo0pa3oBaTe/IbHOM IUCHUIIIMHBI

2.1. O0bemM JUCHUNIMHBI U BUbI Y4eOHOH padoThI

Bua yuyeOHoii paboThl

Oo0BbeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPAMMBI 1M CHUIIJIMHBI 78
B T.4.

1. OcHOBHOe coepKaHue 66
B T.4.

Teopernueckoe 00yueHune 32
IIpakTnyeckue 3aHATHSA 24
JlabopaTopHbie 3aHATHS 10
2. TlpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME 12

(coep:xaHue NPUKJIATHOTO MOAYJIsI)

B T.4.

Teopernueckoe o0yueHnmne 8
IIpakTnyeckue 3aHATHSA 4

3. Ilpome:xyrounas arrectauus (aud. 3a4er)

Jud. 3a4eT BXOUT B
00111e€ KOJIMYECTBO
4acoB

CamocrosiTesibHas padoTa o0yuawinerocs (Bcero)
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2.2. TemaTuyeckuii IJIaH U cogep:xanue yaeOHoi qucuumianabl OY .10 Xummust

. dopmupyeMble
HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PeCcCHOHATBLHO OPUEHTUPOBAHHOE), O0bém O e—
pa3/iesioB U TeM JIa0opaTOpHbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJTHON MOAYJIb 4acoB (OK, TTK)
1 2 3 4

Pa3nen 1. TeopeTnyeckue 0CHOBBI XUMHUH 26
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaja 4 OK 01
OCHOBHBIC XUMUYECKUE | Bpeenne. OCHOBHBIC XHMHUECKHE 3aKOHbI M MOHATHS. OTHOCHTEIbHBIC aTOMHAs U MOJIEKYJISIpHAs
IIOHATHA U 3aKOHBI, Maccbl. MoispHas macca. KonmuectBo BemiecTBa. MaccoBasi 10y1s1 BEIIECTBA. 3aKOH ABOTajpo. 2
CTPOCHHE aTOMOB MousipHblii 00BEM razoB.
XAMHHCCKIX Xumudeckuii 3neMenT. Atom. SIapo atoma, M30TOMBL DIEKTPOHHAS 00O0JIOUKA. DHEPreTHUecKHe
SJICMCHTOB YPOBHH, TOAYPOBHH. ATOMHbIC opOuTamu, s-, P-, d- angemeHThl. OCOOCHHOCTH pacHpeaeIeHus 9

JIEKTPOHOB 110 OpOUTaIsIM B aTOMax »3JIEMEHTOB IEPBbIX YETHIPEX NEPUOAOB. ODJIEKTPOHHAs

KOH(UTYpaIysi aTOMOB.

IIpakTnyeckue 3aHATHA: 2

[Ipaktuueckass padora No 1. «OcCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XHUMHH M PacyeTbl IO 2

YPaBHEHUSAM XUMHUECKUX PEaKIIU»
Tema 1.2. CoaepixkaHue yueOHOro MaTepuajia - OK 01
ITepunoguueckuii 3aKOH | YCTaHOBJIECHUE CBSI3M MEXAY CTPOEHHEM aTOMOB XHWMHYECKHUX 3JEMEHTOB U IEpUOJUYECKUM OK 02
u Ilepuonnueckas M3MEHEHHUEM CBOMCTB XMMHYECKUX DJIEMEHTOB U HUX COECJUHEHHH B COOTBETCTBHM C IOJOXKEHHEM -
cucreMa XuMu4eckux  |Ileproanyeckoi CUCTEMBI.
anemenToB /I. U. IIpakTHYyecKkHe 3aHATHA: 2
Menzeneesa, UX CBA3b
C COBpPEMEHHOM [IpakTnueckast padora Ne 2. «/3yueHue nepuoanYECKUX 3aKOHOMEPHOCTEH M HMX B3aUMOCBSI3U CO 5
TEOpUEH CTPOCHMS CTPOEHHUEM ATOMOB»
aTOMOB
Tema 1.3. Coaepxanue yueOHOIro MaTepuaa 2 OK 01
Crpoenue  BemecTBa .
" —— CrpoeHne BemecTBa. XMMHUECKasl CBsA3b. BHUIbI XUMHUECKOM CBA3U (KOB&J‘ICEITH&)I HenoysipHas 1
S — chsizu, | NO'IPHAs, HOHHAS, MeTaJlJIn4ecKast). MexaHvam o0pa30oBaHMsl KOBAJIEHTHOW XMMHUYECKOH CBSI3U 9
MeorooGpasie (oOMeHHBIN " JIOHOPHO-aKLENTOPHBIH). Bonoponnas CBSI3b. BanenTtHOCTS.
BEIIECTR DnexTpooTpunaTebHOCTh. CTeneHb OKucieHns. IoHbI: KaTHOHBI M AHUOHBI.
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IIpakTnyeckmne 3aHsiTHA:

ITpaktrnyeckas padora Ne 3. «CTpoeHue BeniecTBa 1 MPUPOJIa XUMHUUECKOH CBSAZH» 2
Tema 1.4. Conep:xaHue y4eGHOTro MaTepuaaa 2 OK 01
Knaccuduxanus, n Knaccudukanus HeopraHMYecKuX BemecTB. HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB (OKCHIBI, OK 02
HOMCHKJIaTypa TUAPOKCUBI, KHUCIOTHI, COJH). BemiecTBa MOJEKYISIPHOTO W HEMOJEKYJISPHOIO CTPOCHHS.
HCOPraHMICCKUX ArperaTHble cocTosiHUS BemnlecTBa. Kpucramumdyeckre U aMop(HbIE BEIIECTBA. 3aKOH IMOCTOSHCTBA 2
BCIICCTB coCTaBa BeIIeCTBA. THIBI KPUCTAUIMYECKUX PEIICTOK (aTOMHas, MOJEKYJIsIpHasi, HWOHHa,

MeTaJuIMuecKasi). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUTMYECKON PEHIETKHU.

IIpakTHYeckue 3aHATHSA: 2

[TpakTuyeckas padota Ne 4. «PemnieHne npakTHYeCKUX 3alaHUH 10 Kilaccu(UKaLUU, HOMEHKIJIAType 2

¥ XUMHYECKUM (OpMyJiaM HEOPTaHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOBY
Tema 1.5. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Tunsr XUMUYECKUX | Xumuyeckas peakuus. Kiaccudukanus XMMUUECKUX peaklMid B HEOPraHWYECKOH M OpraHMYecKou
peakuuit XUMHUHM. 3aKOHBl COXpPAHEHHS MacChl BEILIECTBA, COXPAHEHMsI W IPEBpAlllEHUs SHEPIUU IpU

XUMHUYECKHX peakiusix. OKUCINTEeNbHO-BOCCTAHOBUTENIbHbIE peakuuu (ypaBHEHHUS OKHUCICHMS- 2

BOCCTAHOBJICHUS, CTCIEHb OKUCICHUS, OKUCIUTENb M  BOCCTAHOBMUTENb, OKHCIUTEIBHO-

BOCCTAaHOBUTENIbHBIE PEAKLIIMM B IPUPOJE, NMPOU3BOACTBEHHBIX IPOLECCaX U KU3HEAEATEIbHOCTH

OpPraHHU3MOB).
Tema 1.6. Coaep:xxanue yue0HOro MaTepHaJia 2 OK 01
Ckopocth  xuMH4eckuX| CKOpOCTh PEaKIiH, €€ 3aBUCHMOCTh OT Pa3IH4YHbIX (DAaKTOPOB: MPUPOBI PEATHPYIONINX BEIIECTB, OK 02
peakuuii. XHMHUYECKOE| KOHLUEHTPAIMM PEarupyrolx BeIIeCTB, TEMIepaTypbl M IUIOMIAAN PEAKIIMOHHON MOBEPXHOCTH.
paBHOBeECHE TeroBeie 3((EKTb XMMHUYECKUX pEaKLIMi: 3K30- U JHJIO0TepMuYeckue peakuuu. OOpaTumbie 2

peakuuu. XumMudeckoe paBHoBecue. MaKkToOphl, BIAMAIOLINE HA COCTOSIHUE XUMUYECKOTO PAaBHOBECUS

(KOHILIEHTpalMsl peareHTOB WM MpPOAYKTOB peakluu, AaBieHue, Temneparypa). [lpunnun Jle

[ITarense.

IIpakTHYeckue 3aHATHSA: 2

[Ipaktuueckas padota Ne 5. «BrnusiHre pa3nuuHbIX (PakTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIHI 2
Tema 1.7. IIpodeccnonabHO-0PHEHTHPOBAHHOE COAECP/KAHME 2 OK 01
PactBopbI, TeOpHs | PacTBOpBI. Bujibl pacTBOPOB 110 COIEPIKAHUIO PACTBOPEHHOTO BelecTBa. PacTBopuMocTs. [ToHATHE O OK 02
SIIEKTPOJIUTHIECKOM JUCIIEPCHBIX cucTemMax. VIcTUHHBIE U KOJUIOMAHBIE PACTBOPHI. MaccoBas J10J1 BEIIECTBA B PACTBOPE. 2 OK 07
JMCCOLMAMU ¥ HOHHBIA | [ToHsTHE 0 BOoJOpoaHOM mokasareie (pH) pacTBopa. DiekTponauTrdeckas auccormanus. CUIbHBIE 1 IK 2.1

oOMeH

ciaObie QJICKTPOJIHUTBI, HEAJICKTPOJIHNUTHI. Peaknuu noHHoro oOMeHa.
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JlaboparopHble 3aHATHSA:

JlaGoparopuast pabota Nel. «IIpuroroBinenue pacTtBopoB. Perienune npakTUKO-OpUEHTHUPOBAHHBIX
pacUeTHBIX 3aJaHHUI Ha PACTBOPHI, UCIOJIb3yeMbie B OBITOBON M MPOU3BOACTBCHHON NIEATEIHHOCTH
YeJI0BEKa»

OK 01
OK 02
OK 04

Pasznen 2. Heopranuueckasi xummusi

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Mertainsl. [Tonoxxenne metannos B Ilepuoanueckoil cucreMe XMMHUYECKHUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOEHHUS IEKTPOHHBIX 000J04YeK aToMoB MeTaioB. OOmue (u3nyeckue CBONCTBA METAJIOB.
CnnaBel MeETaUIOB. OJIEKTPOXMMUYECKUH Psi HANpPsKEHUH MeTauloB. XMMHUYECKHE CBOMICTBa
BOKHEUIIINX METAJUIOB (HATPUMU, KA, KaJIbI[Ui, MarHUH, A JIOMAHHAN, [IMHK, XPOM, XKEJIe30, Me/lb) U
ux coeuHeHui. Ob1me cnocoObl noy4eHus MetauioB. [IpuMeHeHe METaIOB B OBITY U TEXHUKE.

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE

OK 01
OK 02

Hewmerannsl. Ilonoxxenune HemeramuioB B Ilepuoguueckoil cucreMe XMMHUYECKHX 3ieMeHToB [
MenzeneeBa 1 0COOEHHOCTH CTpoeHMsI aToMOB. Du3nueckue CBONCTBA HEMETAJUIOB. AJUIOTPOMUS
HEMeTa/lIoB (Ha mIpuMmepe Kuciopona, cepel, ¢ochopa u yriepoaa). XUMHUECKUE CBOMCTBa U
MPUMEHEHHE BXHEUIINX HEMETAJIOB (TAJOT€HOB, CEphl, a30Ta, (pocdopa, yriaepoaa U KpeMHUS) U
UX COEIMHEHUI (OKCHIOB, KUCIOPOJACOAEPKALIMX KUCIOT, BOJOPOAHBIX coennHeHuit). [Ipumenenue
BAKHEHUIINX HEMETAJUIOB U UX COCIUHEHUN.

OK 01
OK 02
IIK 2.1

Coaep:xxanue yue0HOro MaTepHaJia

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KIIaCCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/II[OB, THUAPOKCUIOB,
KHUCJIOT, cojieil u I[p) I'enetnueckas CBA3b HCOPTaHUYCCKUX BCHICCTB, IPUHAMJICKAIIUX K
Pa3siIMYHbIM KJIaCCaM. 3aKOHOM€pHOCTI/I B HM3MCHCHHH CBOICTB IMPOCTBIX BEIICCTB, BOAOPOJIHBIX
COCHHHCHHﬁ, BBICHIMX OKCUAOB U THAPOKCHUIOB.

IIpakTHYecKkHe 3aHATHA:

ITpakTruyeckas pabora Ne 6. «CocraBieHne ypaBHEHHH XMMUYECKHX PEAKLUH C y9acTHEM MPOCTHIX U
CJIOKHBIX HEOPTaHMYECKHUX BEIIECTB)

OK 01
OK 02

Tema 2.2.
WNnentudukanus
HEOPTaHHYECKUX
BEILIECTB

Conep:xanue yueOHOT0 MaTepHaJia

Pemenue OKCIICPUMCHTAJIBHBIX  3ada4 110 I/I,Z[CHTI/I(I)I/IKaI_[I/II/I HCOPTaHUYCCKUX  BCHICCTB C
HCITIOJIB30BaAHHUEM HX (i)I/I?)I/IKO-XI/IMI/I‘IeCKI/IX CBOI\/’ICTB, XapPaKTCPHBIX KAYCCTBCHHBIX peaKHI/II\/'I.

JlabGoparopHble 3aHATHSA:

JlabopaTtopHas pabota Ne 2. «MaeHTrduKams HEOPraHUIECKUX BEIIECTBY»

OK 01
OK 02
OK 04

16



Pasnes 3. Teopernueckue OCHOBbI OPraHHYe€CKOM XUMHUH 4
Tema 3.1. Copaepxxanue yueOHOIro MaTepuasia 2 OK 01
Knaccugukanus, [IpenMer opraHM4ecKOM XMMMH: €€ BO3HMKHOBEHME, Pa3BUTHE W 3HAYCHUE B IIOJIyYCHHH HOBBIX
CTPOCHHE U BEUIECTB M MarepuasoB. Teopus cTpoeHUs oOpraHudeckux coenuHeHuil A.M. byrtnepoBa, eé
HOMEHKJIATypa OCHOBHbIE MOJIOKeHUsI. CTpyKTypHble (hOpMyJIbl OpraHMYecKuX BemiecTB. ['omosorusi, mzomepus.
OpPraHMYECKUX BEIIECTB | XMMUYECKas CBSI3b B OPraHMUECKUX COCIUHEHUSX: KpAaTHBIE CBSA3H, G- U TM-CBA3H. 2
IIpencraBnenne o KkiaccuuUKaluy OpraHMYECKMX BemiecTB. HoMeHkiarypa oOpraHMuecKux
COEMHEHUH (cucTeMaTudecKas) U TpUBHAJIbHbIE Ha3BaHUs Ba)KHEHIIMX IPEACTABUTEIEH KJIAacCOB
OpPraHUYECKUX BEILECTB.
IlpakTHYecKkHne 3aHATHS: 2
[Ipaktryeckas padora Ne 7 «Pacdér MoneKyinsspHOU (OPMYIBI OPraHUYECKOTO BEIIECTBA UCXOMAS U3 5
AJIEMEHTHOTO0 cocTaBa (B %)»
Pasnen 4. YriieBoaopoabl 12
Tema 4.1. Coaep:xxanue yueOHOro MaTepuaJia 4
VYTIIeBOJOPOIbI ¥ UX [IpenenpHbie yrieBOaOPObI (ANKaHBI): COCTaB M CTPOEHHE, TOMOJOTHYECKH psa. MeTaH U 3TaH:
IPUPOJHBIC UCTOYHUKH | cOCTaB, CTpPOCHHE, (U3NYECKHE W XHMHUYECKHE CBOWCTBA (pEaKkIMH 3aMEIICHUS U TOPEHUs), 2
II0JIyYE€HUE U IPUMEHEHHE.
HenpenenbHble yriieBogopo/ibl (aIKEHbl, aJIKaJUEHbI, aJIKUHBI).
AJKeHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUH psAld. OTWIEH U NPONWIEH: COCTaB, CTPOCHHE, OK 01
¢u3znyeckne U XMMHUYECKHE CBOMCTBa (peaklUM TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTalH, OK 02
OKHCJICHHS U TOJIMMEPU3ALIUH) TTOJTy4YeHUE U IPUMEHEHHE. OK 07
Anxaauensl: OyranumeH-1,3 u merunOyranueH-1,3, XUMHYECKOE CTpOEHME, CBOMCTBa (peaxiius 2
MOJIMMEPHU3aLMH ), TPUMEHEHHUE (I CHHTE3a IPUPOTHOTO U CHHTETUYECKOTO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUI Psii. ALIETHIIEH: COCTaB, XUMUYECKOE
cTpoeHue, (u3nueckue M XHMMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHHUS, TaJTOr€HUPOBAHMS,
rupaTali TOPeHwus ), MOJIy4eHHe U IpUMEHEHUe (MCTOYHUK BBICOKOTEMIIEPATypHOTO MIaMEeHH JUIs
CBapKH M PE3KH METAJIOB).
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IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlEPKAHNE

Apomarnyeckue YriieBOoAOpobl (apeHbl). BeH301 W TONyOd: COCTaB, CTPOCHUE, (UINUYCCKUE H OK 01
XMMHUYECKHE CBOWCTBA (pEakUuy TaJOreHUPOBAHMS W HUTPOBAHHUA), IMOJyYEHHWE U MPUMEHEHUE. OK 02
TokcuyHoCcTh apeHOB (BIMsSHUE OCH30Ja HA OpPraHM3M YENIOBEKa). | eHeThyecKas CBSA3b MEXIY OK 07
YIJIEBOJOPOJAMHU, MPUHAJICKAIIMME K Pa3IMYHBIM KJIaccaMm. 5 K 2.1
[TpupoHbIe HCTOYHUKH YTIIEBOIOpOI0B. [Ipupoanblii ra3 u nomytHble HedTsHbIe Ta3bl. HedTh u eé
npoucxoxaenue. CrocoObl  mepepaboTku  HedTU: MEperoHka, KpPEeKUHr  (TEpPMUUYECKUH,
KaTaIUTUYeCKUi ), muponu3. IIponykTel nepepaboTku HePTH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH
u B O6bITy. KaMeHHBIH yroib 1 MPOJYyKTHI €ro nepepadboTKu
IIpakTHyeckue 3aHATHSA: 2 OK 01
[Ipaktuueckas pabora Ne 8. «CocraBieHue CTpYKTypHbIX (Gopmyin. HoMeHkinaTypa opraHudeckux 5 OK 02
BEILIECTB) OK 07
Tema 4.2. Coaep:xanue y4eOHOro MaTepHuaJia - OK 02
DU3UKO-XUMHYECKUE TpuBuanpHas M MeXAyHapoAHass HOMEHKJIATypa, XMMHUYECKHME CBOWCTBA, CIIOCOOBI IOJIy4YEHUs OK 04
CBOIiCTBa yIJIeBOJIOPOIOB (Ha MpUMeEpe ITaHa, ITHIICHA, alleTUJICHA U JI.). i
YTJIEBOAOPOAOB IlpakTHYecKkne 3aHATHSA: 2
[IpaxTuueckas padora Ne 9. «Xumuueckue cBOICTBa U CIIOCOOBI OJYYEHUS YIIIEBOJOPOJIOBY 2
JlaGopaTopHbIe 3aHATHSA: 2
JlaboparopHast pabota Ne 3. «IlorydueHre U CBOMCTBA YIIICBOIOPOIOB)» 2
Pasznen S. Kucanopomoconepsxkamme oprannyecKkie coe{uHeHus 10
Tema 5.1. Conep:xaHue yueOHOro MaTepuaJia 2 OK 01
Cnuptsl. Oenon [IpenenbHble OJAHOATOMHBIE CHUPTHI (METAHON M 3TAHOJI): CTPOEHHE, (PU3MUECKHE U XMMUYECKHE OK 07
CBOMCTBAa (peakluu C aKTUBHBIMH METAJUIaMM, TallOT€HOBOJOPOJAaMHU, TOPEHHUE), NPUMEHEHHE.
BonopoaHsie cBs3u MeXAy MOJIEKYJIaMHU CIUPTOB. PU3NOIOTHUECKOE NEHCTBUE METAHOJIA U dTaHOJIA
Ha OpPraHM3M YeJIOBEeKa.
MHoroaToMHbl€ CHUPTHI (3TUJICHIVIMKONb W TIHLEPHUH): CTpOCHHE, (PHU3UYEeCKHe M XMMUYECKHE 2

CBOMCTBA (B3aHMO}IeI>iCTBHe CO MCJIOYHBIMU METANIaMH, KAQYCCTBCHHAA PCaKlud Ha MHOT'OATOMHBLIC
ciuptel). DusMonornueckoe JAEHCTBUE Ha OpraHM3M 4esloBeKka. [IpuMeHeHHWe TIMIeprHa |
TUJICHTJIUKOJIS.

®enon. CtpoeHne MoNeKyibl, GU3NYECKUE U XUMUYECKHE CBOMCTBa (peHoma. TOKCHYHOCTH (eHoIa,
ero (pHu3MoJIOrnIecKoe AeHCTBIE Ha OpraHu3M JenoBeka. [IpumeHenue gperoma
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Tema 5.2. Conep:kanue y4eOHOro MaTepuasa 4 OK 01
AJbIeruasl. Anpaerupl M KeTOHBI ((popMasIbIeTHl, aleTalbJeTHa, ameToH): CTpoeHUe, (U3HUECKHUe W OK 02
KapOoHOBBIE KUCIIOTBI. | XUMHYECKHE CBOWMCTBA (pEaKIMM OKHCICHHS W BOCCTAHOBJICHHS, KAYECTBCHHBIC PEaKIUH), 2 OK 07
Crnoxuble 3¢upbl I10JIyYE€HUE U IPUMEHEHHE

OAHOOCHOBHBIE Mpe/esibHbIe KapOOHOBBIE KUCIOTHI (MypaBbHHAsl U YKCYCHAsl KHCIIOTbI): CTPOCHHE,

¢usnyeckue W XHMMHYECKHE CBOWCTBa (0OLIME CBOMCTBA KHCJIOT, peakius 3TepuduKanum),

noyiyueHue M npuMmeHeHue. CTeapuHOBasi M OJICMHOBAs KHUCIOTHI KaK TMPEICTaBUTENU BBICIINX 2

KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBHUE.

Crnoxuble 3(uUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponu3 cinoxHbIX 3¢upoB. Kupsl.

I'mpponus xkupos. [Ipumenenne xupoB. buosornueckas posis ;KUPOB
Tema 5.3. Coaep:xanue y4eOHOIro MaTepHuaJia - OK 01
DU3UKO-XUMHYECKUE TpuBuanpHas M MeXAyHapoAHass HOMEHKJIATypa, XMMHUYECKHUE CBOWCTBA, CIOCOOBI IOJIyYEHUs OK 02
CBOIiCTBa CIHUPTOB U (PEHOJIOB, KapOOHOBBIX KUCIOT U 3(UPOB, albAETHI0B M KETOHOB. COCTaBICHHE CXEM OK 04
KHCJIOPOJOCOJAEPKAIIMX |peakuii (B TOM 4YHCI€ IO MPEAJIOKEHHBIM LIENOoYKaM IPEBpAIICHU), XapaKTEepU3YIOILUX )
OpPraHHYECKUX XMMHUYECKHE CBOICTBA KUCIOPOAOCOAEPIKALIUX OPraHMYECKUX COCTUHEHHM
COCIIMHEHUI IIpakTHYecKHe 3aHATHSA: 2

[Ipaktuueckas padora Ne 10. «CocTaBieHHE CXE€M peakIHil, XapaKTepU3YIOIIUX XUMHYECKUE 5

CBOMCTBA KHCIOPOAOCOICPKAIINX OPraHUYECKUX COSAMHEHHID)

JlaGopaTopHbIe 3aHSITHA: 2

JlaGoparopnass pabora Ne 4. «XuMHyeckue CBONCTBA KHCIOPOAOCOJEPKALINX OPraHUYECKUX 2

COEIMHEHUI
Pa3nes 6. A3oTcoaepskalue opraHu4ecKue coeJuHeHHs 8
Tema 6.1. Coaepxanue yueOHOIro MaTepuaa 4 OK 01
AMUHBL. AMUHBI: COCTaB, XMMHMYECKOE CTpPOCHHME, (PU3MUecKHMe M XHUMHUYECKHE CBONCTBA, HAXOXJECHUE B OK 02
AMHHOKHUCIIOTHI. pupoe. AMUHOKUCIIOTHI Kak aM(OTEepHbIE OpraHuYecKue coeiMHeHNs. Pu3nueckue U XuMHUYEeCKHe 2 OK 07
benku CBOMCTBA aMUHOKHCIIOT (Ha MpuMepe MMIKHA). buojgoruueckoe 3HadeHne aMUHOKHUCIOT. [lenTuapl.

benku kak mnpupoanble mnonumepsl. llepBuuHas, BTOpHYHAs M TpPETHYHAs CTPYKTypa OEJIKOB. 5

XUMHUYECKHE CBOICTBA OEIIKOB: THAPOIIN3, IeHATypallysl, KAYeCTBEHHbIE peaKlIui Ha OeIKU

IpakTHYECKHE 3aHSITHS: 2

[TpakTuueckas pabora Ne 11. «Pemenne 3amau Ha omnpeaeneHHe MaccoBOUM (Min 0O0BEMHO) HOIH 2

BBIXOJIa MMPOJIYKTa PEaKlUy OT TEOPETUUECKH BO3MOXKHOT0)

JlaGopaTopHble 3aHITHS 2

JlabopaTtopHas pabota Ne 5. «CBolicTBa a30TOCOAEPKANUX OPTraHUIECKUX COCTUHECHUI) 2
Paspnen 7. BeICOKOMOJIEKY IS PHbIE COCAUHEHNUSA 2
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Tema 7.1.
[Lmactmaccel.
Kayuyku. Boinokna

Conep:kanue y4eOHOIro MaTepuaa

OCHOBHBIE NOHSTHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJUMEDP, CTPYKTYPHOE
3BCHO, CTENICHb IIOJIMMEPU3alUH, CPENHAd MOJIEKYJspHas Macca. OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJUMEPU3alysl U IOJTUKOHICH AU

IIpakTuyeckue 3aHATHS:

[Ipaktuyeckas pabora Ne 12. «CuHTe3, aHanmuM3 MW KiIaccU(UKaLUs BBICOKOMOJEKYIISPHBIX
COCTUHEHUN )

OK 01
OK 02
OK 04

Pasznen 8. Xumus B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

Tema 8.1.

Xumudueckue
TEXHOJIOTHH

B IOBCEHEBHOM

U Tpo(pecCHOHANTBHOM
eITEIILHOCTH YeJIoBEKA

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUC

N N (N

[TpaBuia 3K0IOTMYECKH 11E€IECO00Pa3HOro MOBEAECHUS B OBITY U TPYLOBOW JNEATEIBHOCTH B LIEIAX
COXPAHEHHUsI CBOETO 3J0pPOBbS M OKPYXKAIOIIEH MNPUPOJHOM Cpelbl, OMACHOCTh BO3JCUCTBUSA Ha
KHUBBIE OPraHU3MbI OPIraHUYECKUX BEIIECTB OT/ENbHBIX KJIACCOB (YIJI€BOAOPOAbI, CIIUPTHI, (DEHOJIBI,
XJIOPOPTaHUYECKUE IPOU3BOJHBIC, AaNBIAETUABl M JAp.), IOKa3aTellb MPEIeNIbHO JOIYCTUMOMN
KOHLEHTPALMU U €r0 UCIIOJIb30BaHNUE.

Posb xumMun B o0ecrieyeHnH HKOJIOTHUECKOM, YHEPTETHUECKON U MUIIEBOI 0€301MacHOCTH, Pa3BUTHH
MEIULUHBI, CO3JaHMM HOBBIX MaTepUaIOB (B 3aBUCHUMOCTH OT BHJIA HpOoQpecCHOHATbHON
JESITEIbHOCTH ), HOBBIX MCTOYHHUKOB SHEPruu (aJbTEpHATUBHbIE MUCTOUYHUKM 3Heprum). [lonstue o
HaY4HbIX METOJAxX MO3HAaHUs BEILECTB U XMMHUUYECKUX peakuuil. [IpencraBienus o6 oO0muUX HayYHBIX
IPUHLNIIAX TPOMBIIUIEHHOTO IOJIyY€HUsl Ba)KHEMIIMX BELIECTB (HAa NpHUMepax IPOU3BOJICTBA
aMMMaKa, CEpHOM KHUCIIOTBI, MeTaHoJIa). XUMHsS U 370pOBbE UEIOBEKa: NpaBuiia Oe30IacHOTOo
MICIIOJIb30BaHUs JIEKAPCTBEHHBIX MPENapaToB, ObITOBOM XMMUU B TOBCEITHEBHOM JKU3HU

IIpakTHYeCcKHE 3aHATHSA:

[IpakTnueckas pabora Nel3. «IIpuMeHeHne XMMHUECKHUX BEIIECTB U TEXHOJIOTHI ¢ yueToM OyayIiei
npodeccHOHATBLHOM IeATeNbHOCTHY. Pelenne keiic-3a1ad.

OK 01
OK 02
OK 04
OK 07
IIK 2.1

ITpakTyeckas padota Nel4. «[IpuMeHeHNe XUMHUECKUX BELIECTB M TEXHOJIOTUHN ¢ yuyeToM Oymyien
npodeccnoHanbHOM e TeIbHOCTHY. Pelienne kelc-3a1ad.

Bcero:

78
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3.

Ycaosus peanudanum padodeil mporpamMmbl  001Ie00pazoBaTeNbHOM

AUCIHUILIHHDI

3.1.

TpeGoBanusi K  MHHHUMAJBHOMY  MaTepPHAJIbHO-TEXHHYECKOMY

o0ecre4yeHnIo0

Peanuzauus pabodeil mporpaMMbl AUCHUIUIMHBL TPEOyeT HaIU4Ms Y4eOHOro
KabuHeTa XUMHUH.

OoOopynoBanmne y4eOHOro KaOuHera:

O wNE

NogakowbdPE

~NOoO ok wnN -

|

BBITSDKHOM IIKad

HarJIIHbIE TTOCOOUS:

. Tabauma xummyecknx 3nmemenToB JI.M. Menneneena

. Pag aktMBHOCTM METaAIIIOB

. PacTBOpUMOCTB KMCIOT, COJIEN, OCHOBAaHUM B BOJIE

. KommiekT Tabaum no 6e3onacHomMy 0OpalleHuIo ¢ MpuOOpaMu U peakTUBaMU
. KonnuecTBeHHbIe BETMYUHBI B XUMUHU

TUTAKATHI:
KonuvecTBeHHBIE BEIMYMHBI B XUMUH

CriocoObl BBIpa)K€HUS PaCTBOPOB

Conu

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITUT

KoBaneHTHas cBs3b

CooTHOIIIEHNE MEXTY PA3TUIHBIMA BUIAMUA XUMUYCCKOHN CBS3H
CocraBnenue (GopMysI OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSAMHEHUI

KOJIJICKIINU:

. Bonokna

. KameHHbIl yroyib

. MeTasel U CIiIaBsl

. Heptp

. MuHepasbl ¥ TOPHBIE TOPO/IbI
. [Imactmaccer

. MuHepaibHbie yA0OpeHUs

MOJICIIN:

. KommiekT aToMOB [1J1s1 COCTaBJICHUSI MOJENEH MOJIEKYJT (IEMOHCTPALIMOHHBIN )
. Mopenu KpuCTaJUTMYECKUX PEMIETOK METAIIJIOB, ajiMa3a, rpadura, XJIopuia

HaTpusl.

JTUJAKTUYECKUE MaTepUabl
nabopaTopHas rnocyja, npudopsl U MPUHAAIECHKHOCTH
XUMHUYECKUE PEAKTUBbI
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— TEXHUYECKUE CPEJCTBA OOYUCHHUS:
KOMITBIOTED C YCTPOMCTBAMH BOCIIPOU3BEICHUS 3ByKa, IPUHTED,
MYJIbTUMEIHA-TIPOEKTOP C IKPAHOM, YKA3KA-IIPE3EHTEP AJIs PE3CHTALM.

3.2. UudopmannonHoe odecneyeHne 00ydeHus *

1. KupwmnoB B.B. «OcHoBbl Heopranuueckoi xumum». YueOnuk ans CIIO.
Cankr-IletepOypr, Jlanb, 2023. — 352 c.

2. bmunoB JLH. «Xumus». Yuebnuk mis CIIO. Canxt-IletepOypr, Jlanb,
2024. — 260 c.
3. Pocun, U. B. Xumus. YueOnuk u 3amaunuk: mis CIIO / U. B. Pocun, JI. /1.

Tomuna, C. H. ConmoBseB. — M.: M3narensctBo FOpaiit, 2023. — 420 c.

4. MapteiHoBa, T. B. Xumusa: yueOHuk u npaktukym mius CIIO / T. B.
MapteinoBa, 1. B. Apramonosa, E. b. I'onynos; og pea. T. B. MapTseiHOBOIA.
— M.: U3narensctBo FOpaiit, 2024. — 393 c.

5. Xwumus. 3agaunuk: yaeobnoe nocoodue mis CIIO / FO. A. Jlebenes [u ap.]. —
M.: U3natensctBo FOpaiit, 2025. — 236 c.

6. IIpecc U.A. «Oprannueckas xumusi». Ydyeonoe nocooue g CIIO. CaHkr-
[leTepOypr, Jlans, 2024. — 432 c.

HNuTepHer-pecypcesl

— www.pvg.mk.ru (omummnuasna «Ilokopu BopoObeBbI TOpED).

— www.hemi.wallst.ru (O0pa3oBaTenbHbINA CAUT JJI51 ITKOJLHUKOB « XUMUSI).
— www.alhimikov.net (O0pa3oBaTenbHbINA CAUT JJI51 IKOJIBLHUKOB).

— www.chem.msu.su (DnekTpoHHass OMOIMOTEKA 110 XUMUH ).

— Www.enauki.ru (uaTepHeT-u3aanue s yautenei «EctecTBeHHbIE HAYKNY).
— www.lseptember.ru (MmeToaunyeckas razera «llepBoe ceHTIOps»).

— www.hvsh.ru (kypHan «XuMus B IIKOJIEY).

— www.hij.ru (kypHan «XuMUs ¥ )KU3HBY).

— WWW. chemistry-chemists.com (351eKTpOHHBIN KypHaT « XUMUKH U XUMUS).
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4. KoHTposib M OLEHKa pe3yJbTaTOB OCBOECHUS 0011e00pa30BaTEIbLHOI

AUCIHUILINHBI.

Oo6masi/mpogeccuoHabHAS
KOMIIeTeHIUs

Pa3zgen/Tema

THI OLlEHOYHBIX
MeponpUusTHI

OK 01. Beibupats criocoOb1
peleHus 3a1aq
npodeCcCuOHATBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

Pasnen 1. Tema 1.1-1.7,
Bxo1HOM KOHTPOJIb

Pazgenm 2. Tema 2.1, 2.2
Paznen 3. Tema 3.1

Pa3nen 4. Tema 4.1

Pazgen 5. Tema 5.1,5.2,5.3
Pa3nen 6. Tema 6.1

Paznen 7. Tema 7.1

Pa3nen 8. Tema 8.1

VYcerHblii onpoc

Tect

[IpakTuueckas pabora
OTuét no nabopaTopHOi
pabore

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MIOWCKA, aHAJIHM3a U
UHTEPIIpETauu
uHpOpMaLnH, U
UH(pOpPMaIMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a1a4 MpoQecCHOHATBHOM
JIeSITeITbHOCTH

Pazgen 1. Tema 1.2,1.4,1.6, 1.7
BxoaHoi KOHTPOJIb

Pasgen 2. Tema 2.1, 2.2

Paznen 4. Temer 4.1, 4.2

Pazgen 5. Temnr 5.2, 5.3

Pa3nen 6. Temrr 6.1

Pasznen 7. Tema 7.1

Pa3nen 8. Tema 8.1

YceTHBI onpoc

Tect

[IpakTuueckas padbora
Otuér no naboparopHoit
pabote

OK 04. DdpdexTuBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

Pazgen 1. Tema 1.7, BxoxgHoit
KOHTPOJIb

Pasnen 2. Tema 2.2

Pasnen 4. Tema 4.2

Paznen 5. Tema 5.3

Paznen 7. Tema 7.1

Paznen 8. Tema 8.1

VYerHbll onpoc

Tect

IIpakTryeckas pabora
Otuér no naboparopHoit
pabore

OK 07. CogeiicTBoBaTh
COXPAHEHHUIO OKpYKaroLen
Cpebl, pecypcocOepexeHHtIo,
NPUMEHSTH 3HaHUS 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (PEKTUBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIMSIX

Pazgen 1. Tema 1.7
Pasnen 4. Tema 4.1
Pazmen 5. Tema 5.1, 5.2
Paznen 6. Tema 6.1
Paznen 8. Tema 8.1

YceTHBIT onpoc
[IpakTnueckas pabora

[1K 2.1. Pa3zpabatsiBath
TpeOOBaHUS K TPOrPAMMHBIM
MOJYJISIM Ha OCHOBE aHAJIN3a
MIPOEKTHOW U TEXHUYECKOU
JIOKYMEHTAllUM Ha TPEAMET
B3aUMOICUCTBHUS KOMIIOHEHT

Pasnen 1. Tema 1.7
Pazgen 2. Tema 2.1
Pa3nen 4. Tema 4.1
Pazgen 8. Tema 8.1

VYcrHblil onpoc
[IpakTuueckas pabora
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