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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITIPOT'PAMMBI
OBIIIEOBPA3OBATEJIBLHON JUCIATLIAHBI «XUMMUSI»

1.1. Mecto  AMCHMIUIMHBI B CTPYKType  OCHOBHOH  mnpo(eccHoHAIbLHONI
o0pa3oBaTeIbHOI MPOrpaMMbI

OOmeoOpa3zoBarenbHast AUCHUIUIMHA «XHUMHUSD» H3ydaeTcs Ha 0a30BOM YpOBHE B
oOmieoOpa3oBaTebHOM ~ [UKJIE€ ~ y4eOHOro  IUTaHAa  OCHOBHOW  mpodeccCHOHATBHON
o0pa3oBaTesbHOW MPOTpaMMBbl YKPYITHEHHBIX Tpymi B cootBercTBuu ¢ ®I'OC CIIO 42.02.01
Pexnama.

1.2. llesn u niIaHMpyeMble pe3yabTaThbl OCBOECHHS U CHUTIIHHbBI

1.2.1. lleau u 3a7a4u AUCHMILIMHBI

dopMHUPOBAHUE Y CTYJIEHTOB MPEJICTABICHUS O XUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-
Hay4YHOW KapTHHBI MHpPA KaK OCHOBBI NMIPUHSITHS PEIICHHUHN B KU3HEHHBIX U MPOU3BOJACTBEHHBIX
CUTYaIIMIX, OTBETCTBEHHOTO IMOBE/ICHUSI B IIPUPOTHOM Cpeie.

3amauyu AMCIUILIHMHDBI:

1) chopmupoBaTh MOHUMAHNWE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIECCOB H
SIBIEHUM B OKpYXKalollled cpeae, UEJOCTHOM HaydHOM KapTHHBI MHUpPa, B3aUMOCBA3U H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYJIBl HEOPraHWUYECKUX M OPTaHMYECKHX BEIIECTB,
YpaBHEHUS XUMUUYECKHX PEaKIUid, OOBSICHATH WX CMBICI, WHTEPIPETHPOBATH PE3YJIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKA MPOBEICHUS MPOCTEUITUX XUMHYECKHX SKCIEPUMEHTATbHBIX
HcclaeOBaHUN ¢ COONMIOIGHHEM TIpaBWJI  Oe30macHOro oOpamieHusi ¢ BelecTBaMu U
J1a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHsI WCIIOIH30BaTh HHPOPMAIMIO XUMHUYECKOTO XapakTepa M3 Pa3THMYHbIX
HCTOYHHUKOB;

5) cdopmupoBaTh yMEHHS IPOTHO3MPOBATH TOCICACTBUS CBOCH JIEATEIBHOCTH H
XUMHUYECKUX TPUPOTHBIX, OBITOBBIX U TPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) cdopMupoBaTh TOHUMAHWE 3HAYMMOCTH JOCTIKCHHHM XUMHUYECKOH HAyKu U
TEXHOJIOTHH JIJIs Pa3BUTHS COLIMAILHON U TIPOU3BOJICTBEHHOM cep.



1.2.2. IInanupyemMblie pe3ybTaThl OCBOCHHUsI 001eo0pa3oBaTelbHON AMcHMIIMHBI B cooTBeTcTBHM ¢ ®PI'OC CIIO m Ha ocHoBe

P1roC COO
Koau IInanupyemble pe3yJibTaTbl 0CBOCHHS M CIHIIJIHHBI

HAaUMCHOBAHUC

?;%&D:IZEZ:;‘;;‘ O0mmue JlucuMIinHApHbIE

OK 01. B yacT TPYAOBOr0 BOCIIMTAHMSA: - BJIAJETh CUCTEMOW XHMMHMYECKHMX 3HAHUM, KOTOpas  BKJIKOYAET:

Br16upath - TOTOBHOCTb K TpYyAY, OCO3HAHHME IIEHHOCTH | OCHOBOIOJATAIOIINE MOHATHS (XMMUYECKHI AJIEMEHT, aTOM, J3JIEKTPOHHAas

CIOCOObI MacTepCTBa, TPYI0JIIO0UE; o0oJiouka aToma, s-, p-, 0-3JIeKTpOHHBIC OpOMTAIM aTOMOB, HOH, MOJIEKYJIa,

pelleHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  JESTEIbHOCTH | BAJIGHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XMUMHUYEcKas

npodeccuoHall | TEXHOJOTUYECKOM M COLIMaIbHOW HAPaBJIEHHOCTH, | CBSI3b, MOJIb, MOJIIpHAash Macca, MOJISIPHBIM 00beM, YIJIEpOJIHBIN CKeNeT,

bHOI CHOCOOHOCTh MHULIMHMPOBAaTh, IUJIAHUPOBATh U | (YHKIIMOHAJIbHAS TPYIINA, paguKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITEIbHOCTH | CAMOCTOSITENILHO BBINIOJHATH TaKYIO JESTENIbHOCTD; | PSAl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI- U a30TCOJAEpIKAIINE COCTUHEHMS,

MIPUMEHUTENBH | - HHTEpEC K pa3INYHBIM cdepam | OMOTOTHUECKH aKTUBHBIE BellecTBa (YrjaeBOJbI, KUPbI, OENKH), MOHOMED,

0 K Pa3JInYHbIM | IPO(PECCUOHATBHOMN NEATEIBHOCTH, [IOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJSIPDHBIE  COCIMHEHUS,

KOHTEKCTaM OBiaieHHe  YHHBEPCAJIBHBIMH  y4eOHBIMH | KPUCTAJUIMYECKAs. PELIETKA, TUIbl XMMHUYECKUX PEAKIHMHi (OKUCIUTENbHO-
MO3HABATEJIbHBIMH AeHCTBUAMM: BOCCTAHOBUTEJNIbHBIE, K30-U IHJOTEPMUUYECKHE, PEaKIIMM MOHHOTO OOMEHa),
a) 0a30BbIe JIOTHYECKHE e CTBHUS: pPacTBOP, IEKTPOJIUTHI, HEINEKTPOIIMTHI, SJIEKTPOIUTHYECKAs IUCCOLUALNS,
- CaMOCTOSITEJIEHO bopmynupoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEIND, CKOPOCTh XMMHYECKON PEAaKLIUH, XUMUYECKOE
aKTyalu3upoBaTh NpoOJeMy, paccMaTpuBaTh €€ | paBHOBECHUE), TEOPUM U  3aKOHBl (TEOpPHs XUMHUYECKOTO CTPOEHHUs
BCECTOPOHHE; oprannueckux Bemects A.M. bymiepoBa, Teopusl 3IEKTPOIMTHYECKON

- yCTaHaBJIMBATh CYIICCTBCHHBIM TNPU3HAK WU
OCHOBaHHUS I CpaBHEHUS, KIACCH(PHUKAIUU U
000011IeHN;

- ONpeaeisaTh IEIH JICATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JIOCTHIKCHHS,
- BBIABIIATH 3aKOHOMEPHOCTH W NPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTHBBl B  JIESTEIBHOCTH,
OIICHUBATh COOTBETCTBUE pE3YAbTATOB LEJM,
OIICHUBATh PUCKU TOCIEACTBUN ACITETbHOCTH;

- pa3BUBATh KPEaTUBHOE MBIIIJICHHE TIPU PEIICHUN

3aJaBaTb

Jqycconuanuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH, (PaKTOJIOTHICCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJIyYCHUU U OE30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKON JIEATESILHOCTH YEJIOBEKA;

- yYMETb BBISBISATH XapaKTepHble MPU3HAKU M B3aMMOCBSA3b H3YYEHHBIX
MOHATUN, TPUMEHATh COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBpALICHUMN;

BBISABJIATH B3aMOCBA3b XUMHWUYCCKHUX 3HaHUHI C IOHATHUAMHA n
MMPEACTABIICHUAMU APYI'UX €CTCCTBCHHOHAYYHBIX IMTPECAMCTOB,
- YMETH HCIIOJIB30BaTh HaNMMCHOBAaHUA XUMHNYCCKHUX COCIUHEHUN
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KU3HEHHBIX TIPOOIEM

0) 0a30BBIe HCCJIEA0BATEIbCKHE AeHCTBHS:

- BIIQJICTh HABBIKAMH Yy4eOHO-MCCIICA0BATEILCKOM
u MIPOEKTHOM JCSATEIIBHOCTH, HaBBIKAMH
paspenieHus npooseM;

- BBISIBIIATh TPHYHUHHO-CJICIICTBEHHBIC CBS3U U
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pelIeHuUs, HaxOJIUTh aApTryMEHTBI JUISt
JIOKa3aTeIbCTBA CBOWX YTBEP)KJICHUH, 3ajaBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

- aHAIM3UPOBATH IOJIYYCHHBIC B XOJIe PEIICHHUS
3aJlaud PEe3yJIbTAThl, KPUTUYCCKH OIICHUBATH WX
JIOCTOBEPHOCTh, MPOTHO3HPOBATh HW3MEHCHHE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH,

- yYMETh HHTETPUPOBATh 3HAHUS U3 PaA3HBIX
MPeAMETHBIX 00J1aCTeH;

- BBIIBUTATh  HOBBIC  HJCH,
OPHUTHMHAJILHBIC TTOIX0/IbI M PEIICHUS;
- CIIOCOOHOCTh UX UCIIOJIH30BaHUS B
TTO3HABATEIFHOW U COIMATBLHOM MPAKTHKE

npeaiaraTh

MEKIYHAPOJHOTO COK3a TEOPETHYECKOM W MPUKIATHOM XUMHUH U
TPUBHUAJIbHBIC HA3BaHUS BAXKHEHUIIIUX BEIIECTB (3TUJICH, alleTHUIICH, TIIUIEPHH,
deHon, QopMmalbIeTua, YKCyCHas KHUCJIOTA, TJIMIWH, YrapHbBIH Ta3s,
VIJIGKHUCIIBIN Ta3, aMMUaK, ramieHas U3BeCTb, HEeralleHass U3BeCTh, MUThEBAs
coJla M JIPYTHX), COCTABIATH (OPMYJbI HEOPTaHHMYECKUX W OPTaHHYECKUX
BEILIECTB, YPABHEHUS XWMHUYECKHX pEaKIHi, OOBACHITH WX CMBICI,
MOATBEPKIAThH XapaKTepHbIE XUMUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH M 3aMUCSIMH YPAaBHEHHM XUMHUYECKHUX
pEeaKIHii;

- YMETh YCTAaHABJIMBATh MPUHAJJICKHOCTh HM3YyYEHHBIX HEOPTaHWYECKUX U
OPraHWYEeCKUX BEIIECTB K OMPECICHHBIM KJIacCaM M TPYINaM COEIUHEHUH,
XapaKTEPU30BaTh WX COCTAaB M BAKHEHMIIME CBOWCTBA; OMPENEISATH BHJIbI
XUMHUYECKUX CBsi3el (KOBAJICHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPOIHAS),
THUTIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIUPOBATH XUMUUECKHE
peakmuu;

- chopMupoBaTh TpEACTABICHUA: O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBl MHUpPA, POJIM XWMHHM B TO3HAHUU SIBICHUI
Opuposbl, B (QOPMHUPOBAHMHM MBIIICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOJUMOMN Uil PEIIeHUs! MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO U
MIPUPOJIHON Cpelie;

- YMeThb NIPOBOJUTH pacueThl MO XUMHYECKUM (OpMylnaM U ypaBHEHHSIM
XUMHUYECKUX pEeakuidl ¢  HCMNONb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS Uil NPHUHATUS PEUICHUHM B KOHKPETHBIX
JKU3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
cpencTea
MOMCKa,
aHaau3a u

B 06;1acTH IEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH U OOIIECTBEHHOW MPaKTUKHU,
OCHOBAHHOTO Ha JIHAJIOre KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B

- YMETH IJIaHUPOBATb n BBIIIOJIHATH XUMHWYECKUHN OKCIICPUMCHT
(HpeBpaH_[eHI/ISI OpraHNM4Y€CKUX BCHICCTB TIIpU HArpCBaHUH, IIOJTYUCHUC
OTWJICHA W HU3YUYCHHUC C€TO CBOfICTB, KaUCCTBCHHBIC PCAKIUN Ha aJIbACTUMBI,
KpaxMall, YKCYCHYIO KHCIIOTY; HACHATypalnusd OCIIKOB IIpu HarpeBaHuM,
OBCTHBIC PCaKINU 66.]'IKOB; NpoOBOAUTL pPCAKIIMK  HWOHHOTO O6MeHa,
ONpCACIIATh CPCAY BOIHBIX PACTBOPOB, KAUCCTBCHHBIC PCAKIINU HA Cy.l'IL(I)aT-,
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MHTEPIpETaNN
uHpOpMaLUU U
MHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amaq
npodeccuonan
BHOM
JEATEINbHOCTH

MOJIMKYJbTYPHOM MUDE;

- COBEPULICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJIECHCTBHUS MEKITY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHUE LIEHHOCTM HAYYHOW JAESTEIbHOCTH,

FOTOBHOCTb ~ OCYIIECTBJIATH  INPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JeSITENIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajgeHne  YHUBEpPCAJIbHBIMH  Y4eOHBIMU
NMO3HABATEJILHbIMHU el CTBUAMM:

B) padora ¢ nunopmanmeii:

- BJIQJIETh HaBBIKAMU MOJIy4YeHUs MHPOpMAIUU U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEILHO

OCYIIECTBIISITh TIONCK, aHAJIH3, CUCTEMAaTH3AIHIO U
MHTEpIpEeTAN0 HHPOPMALH Pa3TUYHbIX BUJIOB U
dhopm mpencTaBIeHUs;

- CO37aBaTh TEKCTHI B pa3IM4HBIX (opMaTax ¢
y4eToM Ha3Ha4YeHUsT HHQOpMAlu W IeeBOU
ayIUTOPUH, BHIOWpas ONTUMAIbHYIO  (opmy
MIPECTABICHHUS U BU3YaTH3AIIHH;

- OIICHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTb
uHpOpMAIIMK, €€ COOTBETCTBUE MPABOBBIM U
MOPaTBHO-3THYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEICTBA WH(POPMALNMOHHBIX H
KOMMYHUKAIIMOHHBIX ~TEXHOJIOTHH B  pEIICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHU3allMOHHBIX  3aJad ¢  COONIOJEHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHHKH OE30IIaCHOCTH,
THTHEHBI, PECYpCOCOEpek eHHUs, TMPaBOBBIX U
THMYECKMX  HOPM, HOPM  WH(POPMAIMOHHOU
0€30IMacHOCTH;

- BJIQJIETh HABBIKAMH PAclO3HABAHUA U 3AIIUTHI
uHpopMannu, HHGOPMaIIMOHHON 06e3011aCHOCTH
JMYHOCTH,

KapOoHaT- M  XJOpPUA-aHUOHBI, Ha KaTHOH  AaMMOHUS;  pellaTrh
SKCIIEpUMEHTaNIbHbIE 3afaud 1o Temam "Meramel" u "Hemeramisl") B
COOTBETCTBUU C MpaBWIAMHU TEXHUKU OE€30IIaCHOCTU MpU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBAHHEM; MPEICTABIATh PE3YyIbTaThI
XHUMHYECKOTO KCIIEpUMEHTa B (popMe 3anicH ypaBHEHHIH COOTBETCTBYIOIINX
peaxnmii 1 GOpPMYIMPOBATH BBIBOJIBI HA OCHOBE ITUX PE3yIbTATOB;

- YMETb aHAJIU3UPOBATHh XUMHUUECKYI0 HHPOPMALIKIO, OJyJaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoM nHpopmanuu, cetb IHTepHET u Apyrue);

- BJIAJIETh OCHOBHBIMH METOJaMH HAayyHOTO TIO3HAHHUA BELIECTB U

XUMHYECKUX  SBJIICHWH  (HAOMIOJEHUE, U3MEpEHNE, SKCIIEPUMEHT,
MOJICIMPOBAHNUE);

- YMETh TPOBOJUTH PACUYETHl MO XUMHUYECKUM (opMylaM W ypaBHEHHSIM
XUMUYECKUX  PpPEaKIUi C  HCIOJB30BaHWEM  (PU3WYECKUX  BEJIHYHH,

XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XMMUYECKHE 3HAHUS U1 HNPUHATUS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




OK 04. - TFOTOBHOCTb K CaMOpPAa3BUTHUIO, | - YMETh IUIAHUPOBATb M  BBINOJHATH XUMHUYECKUUW  SKCIIEPUMEHT
D¢ dexTuBHO CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEIICHHUIO; (mpeBpallleHusl OPraHWYECKUX BEHIECTB IMPU HArpeBaHHUM, IMOJIY4CHHUE
B3aUMO/ICICTBO | -OBJaJIEHUE HaBbIKaMU y4eOHO- | STUJICHA W M3YYCHHE €r0 CBOWCTB, KAYECTBCHHBIC PEAKIIMHA HA aJIbJICTH]IbI,
BaTh U HCCTIEA0BATEIbCKON, MPOEKTHOM U COLMAIBHOM | KpaxMall, YKCYCHYIO KHCJIOTY, JIeHaTypauusi OCJIKOB NIpU HarpeBaHHH,
paboTaTh B NEeSITENHbHOCTH; [[BETHBIC PEAKIIMM OCJIKOB; IPOBOJUTH PEAKIMU HOHHOTO OOMEHA,
KojulektuBe 1 | OBJIaieHue YHHUBEPCAJIbHBIMH | ONIPENIEISTH CPELy BOJIHBIX PACTBOPOB, KAYECTBCHHBIC PEaKIIMK HA CYIIb(art-,
KOMaHjie KOMMYHUKATHBHBIMU J1€iCTBUAMM: KapOoOHAT- W  XJOPUA-aHHOHBI, Ha  KAaTHOH aMMOHHUS, peIaTh

0) coBMecTHasi 1eSITeJIbHOCTD. JKCIIEpUMEHTaJbHbIE 3afauu 1o TeMaM "Metamisl" u "Hemeramisl") B

- TIOHUMaTh ¥ WCIOJb30BaTh MPEUMYILNECTBA | COOTBETCTBUHM C TMPaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpallleHuH C

KOMaHJHOU U UHIUBUIyaTbHON PabOTHI; BEIIIECTBAMHU M JIA0OPATOPHBIM 000PYTOBAHUEM; MPEICTABISATh PE3YJIbTATHI

- TpPUHUMATh I COBMECTHOM MEATENbHOCTH, | XHMHUYECKOTO dKCIIEPUMEHTA B (JOpME 3alMCH YpaBHEHUN COOTBETCTBYIOIINX

OpPraHWU30BBIBATh U KOOPAUHUPOBATH JEHCTBHSI TI0 | peakiuii ¥ (OpMYJIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

€¢ JOCTHIKCHUIO: COCTaBJIATH IIIaH JICHCTBHIA,

pacrmpenensaTh POJu ¢ YIeTOM MHEHUN YIaCTHHKOB

00CyXJaTh pe3ylbTaThl COBMECTHOI paboTHI;

- KOOpPAMHUPOBATb M BBINOJHATH paboOTy B

YCIOBUAX peasibHOTO, BUPTYAJIILHOTO u

KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATh TO3UTUBHOE CTpaTErHYecKoe

MOBEJICHUE B DPA3JIUYHBIX CHUTYAIUSX, MPOSBIATH

TBOPUYECTBO U BOOOpa)keHUE, ObITh HHUIIUATUBHBIM

OBiageHHe YHHBEPCAJbLHBIMU PeryJITHBHbIMHU

JelCTBUSIMH:

I') NpUHSATHE ce0Osl U IPYTHX JKO/Iei:

- IPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX JIIOJIEeH

IIPU aHATIU3€ PE3YyNIbTaTOB JESITENbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO JPYTUX JIOJIEH

Ha OIIMOKH;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATH MUP C

MO3UIINH IPYrOTO YEJIOBEKa;
OK 07. B o0Js1acT 3K0J10rMYeCKOr0 BOCIMTAHMSA: - chopMUpOBaTh TPEACTABICHHUS: O XUMHUYECKOW  COCTaBJISIONICH
CopeiicTBoBath | - cHOPMHUPOBAHHOCTH SKOJIOTHYECKON KYIbTYpHI, | €CTECTBEHHOHAYUYHON KapTHUHBI MHUpPA, POJM XMUMHH B TIO3HAHWM SBJICHUU
COXpaHEHUIO MMOHMUMAHKE BIHSHHUS COIMATbHO-YKOHOMHYECKUX | MPUPOAbI, B (OPMHPOBAHUHM MBIIUICHUS M KYIbTYpPhl JIMYHOCTH, €€
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OKpYyKarouen
cpensl,
pecypcochepex
SHHIO,
MIPUMCHSITh
3HaHUs 00
W3MCHCHUN
KJIMara,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaITUSIX

IIPOLIECCOB  HAa  COCTOSHHE  IPUPOJHOU U
COLIMANBHOW  Cpelbl, OCO3HaHWE TJI00AIBHOTO
XapakTepa 3KOJOTHYECKUX Ipo0iieM;
- IUIAHUPOBAHME M OCYUIECTBICHUE ICHCTBUU B
OKpY)Kalolllel Ccpele Ha OCHOBE 3HAHUA LeJIer
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HENpPUATHE JACUCTBUM, NPHUHOCAIINX
BpE€Jl OKPYXKAIOIIEH Cpeae;
- yMEHHE TPOTHO3UPOBATH HEOIArOMPUATHBIE

9KOJIOTHYECKHE TOCIEACTBUSA MPEANPUHUMAEMBIX
JNENUCTBHMN, MPEAOTBPAIATh UX;

- pacumpeHue OTIBITA
JKOJIOTHYECKOW HAIPaBJIECHHOCTH;
- OBJIJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COUATLHOM
NESITEIIBHOCTH;

JACATCIIBHOCTH

(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MPAKTHYECKIX
3aa4 ¥ 9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJIHOM CpelIE;

- YMeTh COOJIOAaTh MpaBUiia FKOJIOTMUYECKU LIE€JIECO00pa3HOTO MOBEACHUS B
ObITY U TPYJOBOM JEATEIILHOCTH B IIEJIIX COXPAaHEHUS CBOEro 3J0pOBbS U
OKpYXKalolllel NPUPOJAHON Cpelbl; YYUTHIBATH OMACHOCTh BO3JCUCTBHS HA
JKVBBIE OpPraHU3MBbI OIPECIICHHBIX BEIECTB, IMOHUMAas CMBICI IOKa3aTels
IIPEAEIbHON JOIYCTUMON KOHIIEHTPauU




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJbHOM TUCIUTLINHBI

«XHUMMUS»

2.1. O0beM JUCHUILIHHBI M BBl y4eOHOH padoThl

Bua yueoHoii padoTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 78

B T.4.

OcHOBHOE coep:KaHue 78
BT. U..

TEOpEeTUYECKOe 00yIeHNe 39
abopaTOpHBIC M MPAKTUICCKUE 3aHATHS 39
IMpomexyrounas arrectanus (quddepeHInPOBAHHBIN 3a4eT) 2 cemecTp
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2.2. TeMmaTH4eCKHH IJIaH U coaecpikaHue TUCHUNIIJIUHDBI

HaumenoBanue Coaep:kaHue y4eOHOT0 MaTepuaJa, JJadopaTopHble U MPAKTHYECKHUE 3aAHATHS, O0bem yacoB | @opmupyembie
pa3/ieJioB M TeM NPUKJIATHON MOTYJIb KOMIIETEeHIIHH
1 2 3 4

OcCHOBHOE co/lep:KaHue 78
Pa3nes 1. OcCHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OCcHOBHOE cOo/lep:KaHue 4 OK 01
Crpoenue atomoB | Teoperndeckoe o0yueHue 2
XUMHTCCKUX CoBpeMeHHass MOJeNb CTpoeHHs aromMa. CHMBOJIMYECKHH SI3BIK XUMHH. XUMUYECKHUI 2
SJICMEHTOB 1 ANEMEHT. DIeKTpOHHass KoHpurypamus aroma. Kiaccupukanus XMMHYECKUX JJIEMEHTOB
npupoaa (s-, p-, d-omemenTs). BaseHTHBIC 3€KTPOHBL. BaleHTHOCTH. DJIEKTPOHHAS MPUPO/IA
XUMHYECKOH XMUMHUYECKOHN CBSI3H. DJIEKTPOOTPULATEIBHOCTh. BBl XMMHUeCKoi CBsA3M (KOBajJeHTHa,
CBA3H HMOHHAs1, METAJJTMYECKAsi, BOJOPOIHAS) M CLIOCOOBI €€ 0Opa30BaHMsI

IIpakTHyeckue 3aHATHS 2

Pemenne 3amaHuii Ha MCIIOJIL30BAaHUE XUMHUYECKON CHMBOJIMKH M Ha3BaHUH COeTUHEHUMN 2

M0 HOMEHKJIATYpe MEXKIYHAPOJHOTO COI03a TEOPETHUECKOW WM TMPHKIATHON XUMHH |

TPUBHAJBHBIX HA3BaHWH IS COCTABJICHUS XUMHUYECKUX (QOPMYN JIBYXaTOMHBIX

coeMHeHUN (OKCUIOB, CYIb(UIOB, THUAPHIOB M T.II.) U JAPYrUX HEOPTraHUYECKHX

COCJIMHEHUH OT/ENBbHBIX KIIaCCOB.

[IpakTuyeckue 3a1aHUs] HA YCTAHOBJICHUE CBSI3H MEKIY CTPOSCHHEM aTOMOB XUMHYECKUX

AJIEMEHTOB W TEPUOJUYECCKAM H3MEHEHHEM CBOMCTB XHMHYECKHX OJIIEMEHTOB M HX

COCJIMHCHUH B COOTBETCTBHUU C M0JIoKeHHeM [leprnomnieckoit CHCTEMBI.
Tema 1.2. OcCHOBHOE CO/Iep:KaHue 2 OK 01
Ilepuoanueckuii | [lpakTUvyeckue 3aHATHSA 2 OK 02
3aKOH M Tabinia [leproanyeckas cucreMa XuMudeckux sneMeHToB J.1. Menaencepa. Ousnueckuit 2

.M. MenaeneeBa

cMmbich [lepuoanueckoro 3akona [[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX AIIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHUU C MOJIOKECHUEM XUMHUUECKOTO 371eMeHTa B [lepronueckoit cucreme.
MupoBo33peHueckoe 1 HayuHoe 3HaueHue [lepuoanueckoro 3akona /[.M. Menneneena.
[Iporno3ssl .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA XapaKTEPU3aLUIO
XUMHYECKUX DJIEMEHTOB «MeTallInYecKue / HEMETaINYeCKIE CBOMCTBA,
AIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB B COOTBETCTBHUU C UX JJIEKTPOHHBIM
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CTPOCHMEM M IIOJI0KEHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKUX 1eMeHTOoB J[. 1.
Menpeneesay

Pa3nen 2. XumMnueckne peakuumn 10
Tema 2.1. Tunst | OcCHOBHOE coIep:KaHHe 4 OK 01
XUMHYECKUX Teoperuyeckoe oGydyenue 2
peaxiuii Knaccugukanus u THIIBI XAMUYECKUX PEAKIU C y9aCTHEM HEOPraHMYECKUX BEIIECTB. 2
CocraBiieHH€e ypaBHEHUHN peakiluii COSAMHEHUS, pa3JIOKEHUs, 3aMeIeHUsI, 0OMeHa, B T.4.
peaxkiuii TopeHHsl, OKUCICHNA-BOCCTAaHOBIICHUS.
VYpaBHeHUs OKHCIeHUSI-BOccTaHOBIIEHU. CTeneHb okuciaeHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBICHUE U yPaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkiuii MeToI0M 3JIEKTPOHHOro OanaHca. OKUCINTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIINU
B NIPUPOJE, TPOU3BOJCTBEHHBIX MTPOLIecCaxX U )KU3HEAEITeIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHS 2
KonuuectBennbie oTHOIIEHUS B XUMHUH. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMHUH H 2
pacdeTsl TO YpaBHEHUSIM XHUMHUYECKUX peakiuid. Mojap Kak €IWHHIIA KOJIMYECTBA
BeniecTBa. MossipHas Macca. 3aKOHbI COXPAHEHHMSI MacChl M SHEPruM. 3aKOH ABOTrajpo.
Monspabiii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTH Ta30B. PacdeTsl 1Mo ypaBHEHUSM
XUMHUYECKUX PEAKIUH C MCTOJIb30BaHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBa BEIIECTBA
Tema 2.2. OcHOBHOE co/lep:KaHue 4 OK 01
ONEKTPOUTHYCC | TeopeTHUeCKOe 00yUeHHE 2 OK 04
Kaid JMCCOUMALMA | Toqnyg  ypekTpoauTHUSCKON aucconuani. VIOHBL DJIEKTPOJIHMTBI, HEEKTPOIHTHL. 2
H HOHHBIH 06MeH Peakuuu nonnoro oomena. CocraBieHue peakiuii HOHHOTO 0OMEHa IMyTEM COCTaBIICHUS
UX TIOJIHBIX M COKpAILEHHBIX HOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE pEaKIIUU.
3amaHus Ha COCTABJICHUE MOHHBIX PEAKIIHA
JlabopaTopHbIe 3aHATHSA 2
JlaGopaTopHas paboTta “THITBI XUMHYECKHX PEAKIIHMA . 2
HccnenoBanue TUIoB (MO COCTaBY U KOJMYECTBY UCXOHBIX H 00Pa3yIOIINXCS BELIECTB)
Y IPU3HAKOB XUMUYecKuX peakiuii. [I[poBenenune peakuuii HOHHOrO 0OMeHa,
ONpeJIeJIEHUE CPeJibl BOJHBIX PACTBOPOB. 3aJaHusl HA COCTaBJICHUE MOHHBIX PEAKIU
KontpoabHas CrtpoeHue BelecTBa U XUMUYECKUE Peakluu 2
padora 1
Paznea 3. CrpoeHne u CBOIMCTBA HEOPTAHMYECKHUX BEIECTB 16
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Tema 3.1.
Knaccudukarnus,
HOMEHKJIATypa M
CTpOCHHUE
HEOPraHUYECKUX
BEIIECTB

OcHoBHOe coJep/kaHue

TCOPCTI/I‘leCKOC oﬁyqelme

N

[Ipenmer Heopranmdeckoit xumuu. Knaccudukanus Heopranmueckux BemecTs. [IpocTsie
U cl0XkHbIE BemecTBa. OCHOBHBIE KJIacChl CIIOKHBIX BEUIECTB (OKCUIbI, THIPOKCUIBL,
KHCJIOTBI, COJIM). B3auMOCBSA3b HEOPraHUUECKHUX BEIIECTB. ATperaTHble COCTOSHUS
BelecTBa. Kpucraminyeckue 1 aMopQHble BemiecTBa. THIbl KpUCTAIUIMUECKUX PEIIETOK
(aTromHas1, MOJIEKYIISIpHAS, MOHHAS, METAITMYECKAsT). 3aBUCUMOCTh (PU3MUECKIX CBOHCTB
BEIECTBA OT THIA KPUCTAIINYECKON PEeIIeTKH. 3aBUCUMOCTh XUMUYECKONH aKTUBHOCTH
BEILIECTB OT BHUJIa XUMUYECKOM CBSA3HU M TUIA KPUCTALIINYECKOHN pemeTku. [IprnunHbl
MHOT000pa3usi BEIIECTB

HpaKTuquKue 3aHATUSA

HomeHknaTypa HeOpraHHUECKIX BEIIESCTB: HA3BaHUE BEIIECTBA UCXOMIS U3 UX
XUMUYECKOH (POPMYITBI MM COCTABIICHUE XUMUIECKOH (OPMYITBI MCXOIS M3 Ha3BaHUS
BemecTBa o MexayHapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIAType.

Pemenne mpakTHYecKHX 3aqaHWN TO KiacCH(UKAIMH, HOMEHKJIAType W XUMHUYECKUM
(dbopMynaM HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KJIACCOB (yrapHbIil ra3, yrJIEKHCIbIH
ra3, aMMuak, raiieHas U3BeCTb, HeralleHas U3BeCTb, MUThEBAs COJIAa U JPYTUX): Ha3bIBaTh
U COCTaBIATH GOPMYIIbl XMMHUUECKHUX BEIIECTB, ONPEACATh MPUHAIEKHOCTD K KJIacCy.
Hcrounuku xumuyeckoi nHpopmaiuu (cpencts MaccoBoit nHpopmaiuu, cetb TaTEepHET
u apyrue). [louck nHGOpMAMK MO HA3BAHUSAM, UIACHTU(HUKATOPAM, CTPYKTYPHBIM

dhopmynam

OK 01
OK 02

Tema 3.2.
duzuko-
XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEIIIECTB

OcCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue

[op}

Mertamnbl. O6uue ¢puznueckue 1 XMMU4Yeckue cBoicTBa MeTaioB. CocoObl OTyUYeHHUSI.
3HaueHNe METAIJIOB M HEMETAUIOB B NPUPOJIE U KUIHEACATEILHOCTH YEIOBEKa H
opranu3mMoB. Koppo3us MeTamioB: BUIbl KOPPO3HH, CHOCOOBI 3alllUThl METAJIOB OT
KOpPpO3HH

Hemerannel. OOmme Qu3uyeckre ¥ XUMUYECKHE CBOWCTBA HEMETAIIOB. THIUYHbBIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukanus m HOMEHKIATypa COEIUHEHUI
HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 9JIEMEHTOB B IPUPOJIE

XHMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HCOPIraHNYCCKHX BCIICCTB (OKCI/IIIOB,
TUAPOKCUIAOB, KUCJIOT, coJiei u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB MMPOCTBIX
BCIICCTB, BOAOPOIHBIX CO@HHHCHHﬁ, BBICHIUX OKCUIOB U THAPOKCHIOB

IIpakTHYecKHe 3aHATHS

OK 01
OK 02
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CocraBieHMEe YpPaBHEHMM XMMMUYECKHX PEAKUUH C Y4aCTHMEM HPOCTHIX M CIIOXKHBIX
HEOPraHMYECKHUX BEIIECTB: METAJJIOB U HEMETAJJIOB; OKCHUJIOB METAJIJIOB, HEMETAJIOB U
aM(pOTEpHBIX DJEMEHTOB; HEOPraHWYECKHX KHCIOT, OCHOBaHMH H aM(OTEPHBIX
TUAPOKCHUIOB; HEOPTAHUUYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

Pemrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTaB,
IoJiyueHue u 0e30MacHOE UCMOIb30BaHUE BAKHENIINX HEOPIaHUYECKUX BEIIECTB B OBITY
Y NIPAKTHYECKON NEATEIbHOCTH YEJIOBEKa

Tema 3.3. OcHOBHOE coJiep:KaHue 2 OK 01
WNnentndukanus | JlaGopaTopHblie 3aHATHS 2 OK 02
HCOPTraHUICCKUX | JTaGopaTopHas pabora «aeHTHHUKAIMS HEOPraHHUECKUX BEIIECTBY. 2 OK 04
BCIICCTB Pemenne SKCHEpUMEHTANBHBIX 3ala4 10 XHMHUYECKHM CBOMCTBAM METAJIOB |

HEMETAIJIOB, 110 PACIIO3HABAHUIO U MOJYYEHHUIO COSMHEHUI METallIOB M1 HEMETaJlJIOB.

Nnentudukarys HEOPraHMYESCKAX BEMISCTB C MCIIOIB30BAaHHEM HX (DU3HKO-XUMHUIECCKHIX

CBOWCTB, XapaKTEPHBIX KaYECTBEHHBIX peakiuidi. KauecTBeHHBIC peakmuu Ha cyibdar-,

KapOOHAT- M XJIOPHJI-aHUOHBI, Ha KATHOH aMMOHWUSI
KonTpoabHast CBolicTBa HEOPraHMYECKUX BEIIECTB 2
padora 2
Pa3nen 4. CTtpoeHue U CBOIiCTBA OPraHUYecKHX BellecTB 28
Tema 4.1. OcCHOBHOE CcO/Iep:KaHue 4 OK 01
Knaccugpukanus, | Teopernueckoe o0yueHue 2
CTpPOCHUE U [losiBneHue 1 pa3BUTHE OPraHUYecKor XUMHH Kak Hayku. [IpenmeT oprannueckoit 2
HOMCHKJIaTypa XUMHH. MeCTO 1 3HaYeHHE OPraHN4eCcKOi XUMUHU B CUCTEME €CTECTBEHHbBIX HayK.
OpPraHMYeCKUuxX XUMUYECKOE CTPOCHHE KaK MOPSAOK COEAUHEHHS aTOMOB B MOJIEKYJE€ COTJIACHO HX
BCIIECTB BaJIeHTHOCTU. OCHOBHBIE TOJIOKEHUS TEOPHUH XUMHUYECKOTO CTPOCHUS OPraHMYECKUX

coenuHeHuii A.M. byrtnepoBa. VYTriepoJHBII CKeleT OpraHUYecKOM MOJIEKYIIbI.

3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHMUYECKOTO CTpPOCHUS MoJekyna. M3omepus u

H30MEPBHI.

[lonsitne o ¢yHkumoHanbHOM rpynme. Panukan. IlpuHuunel — kinaccugpuKanuu

OpraHMYeCKUX  coenuHeHud. MexayHapoaHas  HOMEHKJIATypa U IPUHIUIIBI

HOMEHKJIATYphl Oprannyeckux coenrneHuil. [lonsarue o6 a3oTcoaepxKainx CoOeAMHEHUSX,

OMONIOTMYECKH aKTHBHBIX BemlecTBax (yrieBojax, Kupax, Oenkax u©  Jp.),

BBICOKOMOJIEKYJISIPHBIX COeTMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckne 3aHATHSA 2
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Homenknarypa OpraHM4ecKMX COCJAMHEHHH OTIEIbHBIX KJIACCOB  (HACHIIICHHBIE,
HEHACBIIIEHHBIE M AaPOMATUYECKUE YTIEBOAOPOIBI, CHOUPTHI, (EHOJBI, aTbIACTUIBI,
KETOHBI, KapOOHOBBIC KHCIOTHI U Jp.) CoOCTaBJCHHWE TMIOJHBIX W COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYJ OPraHWYECKHX BEIIECTB OTICIBHBIX KJIACCOB, HCIONB3ysS WX
Ha3BaHUS 10 CHUCTEMATUYECKOW W TPUBHUAIBHOM HOMEHKIAType (ITHIICH, AaleTHJICH,
rmnepuH, GeHon, Gopmanbaeru, YKCycHas KUCIOTa, TIUIUH). PacdeTsl mpocTeimei
(hOpMyITBI OPraHUYECKON MOJICKYJIBI, ICXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOE CoACpKaHuE

12

Teopernyeckoe o0yueHue

DU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKMX COCIUHEHUM OTACNIBHBIX KJIACCOB
(ocobeHHOCTH Kiaccu(UKalMM ¥ HOMEHKJIATypbl BHYTPU Kjlacca; TOMOJIOTUYECKUH psia U
obmas Qopmyna; uzomepus; PU3NUECKHE CBOMCTBA; XUMHYECKHE CBOWCTBA; CIIOCOOBI
MOJTY4EHHs):

— MpenenbHbIe YIIIeBOIOPOAbI (JIKaHbl U IUKJIOATKaHbl). ['OpeHre MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHMKOB TeIJJa B MPOMBIIIIEHHOCTH U ObITy. CBOMCTBa NPUPOIHBIX
YIJI€BOJOPOJOB, HAX0KIEHUE B IPUPOJIE U IPUMEHEHHE aJIKaHOB;

— HemnpenenbHble (AIKEHbI, alKUHbBI M aJKaJWEHbl) U apOMaTHYECKUE YTIIEBOAOPOJBI.
I'openue aneTnneHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH Ul CBAPKU U PE3KU
METaJNIOB

— KHCIIOPOJICOICPKAIINE COCMUHEHUS (CIUPTHI U (PEHOJBI, KapOOHOBBIE KHCIOTHI H
QUpBI, aNbACTHIBI M KETOHBI, KHUPBI, YIJIEBOAbI). [IpakTHueckoe NpPUMEHEHHUE
ATHJICHIJIMKOJISI, TiHIepuHa, ¢eHona. [lpumeHenne ¢dopmanbiaeruaa, aneraibIeruia,
YKCYCHOW KHCJIOTBHI. MbUTa KaK COJHM BBICIIUX KapOOHOBBIX KUCIOT. MoroIue CBOHCTBA
MBbLIa

— a30TCOACPIKAIHUEC COCINHCHUA (aMI/IHBI n AMHMHOKHUCJIOTHI, 6CJ'IKI/I).
BLICOKOMOJ’ICKy.]'IHpHHC COCIUHCHUA (CI/IHTCTI/IIIGCKI/Ie n 6I/IOJ'IOFI/ILIGCKI/I'8.KTI/IBHBIG).
MOHOMep, MOJIMMEP, CTPYKTYPHOC 3BCHO. HOHI/IMepI/ISaHI/IH OTHJICHA KaK OCHOBHOC
HaIIpaBJICHUC €TI0 UCIIOJIb30BAaHUA.

I'eneTnyeckas cBs3b MCXKAY KiIaCCaMU OPIraHUYCCKUX COCI[I/IHCHI/Iﬁ

IIpakTHYecKkne 3aHATHA

CsoiicTBa OpTraHNYCCKUX COCIMHEHUH OTACIbHBIX KJ1aCCOB (TpI/IBI/IaJ'IBHaH u
MCXKAYyHApOAHasA HOMCHKJIIATYpa, XHMHWYCCKHUC CBOﬁCTBa, CIIOCOOBI HOJIy‘IeHI/IH)I
IpCACIIbHBIC (aJ'IKaHBI u I_II/IKJ'IOB.J'IKaHBI), HCIIPCACIIbHLIC (aJ'IKeHBI, AJIKMHBI 1 aJ'IKa,[[I/IeHLI)
W apOMATHYCCKUC YIIJICBOAOPO/JbI, CIIMPTHI U (I)GHOJ'ILI, Kap6OHOBLIC KHUCJIOTBI H B(I)I/IpBI,

OK 01
OK 02
OK 04
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aJIbJIETU/Ibl U KETOHBI, aMUHBbl U AMUHOKHCIIOTBHI, BBICOKOMOJIEKYJSIPHbIE COEIMHEHUS.
3azaHusl Ha COCTAaBJIICHUE YPaBHEHMI XMMHYECKMX PEAaKLIMH C ydacTHEM OpraHMYeCKHX
BEIIECTB HA OCHOBAHUU UX COCTAaBa U CTPOEHUS

CocraBieHue cxeM peakiuil (B TOM 4Mciie M0 IPEIIOKEHHBIM LENOYKaM IpeBpalleHuit),
XApaKTEPU3YIOIMX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHHM OTAEIIBHBIX
KJIACCOB, CIOCOOBI WX TIOJYYCHHS M Ha3BaHWE OPraHUYeCKUX COCINMHEHHHA TI0
TPUBHAIILHON WM MEKIYHAPOJHON CHCTEMaTU4YE€CKOW HOMEHKIIATYypE.

Pemrenne  npakTUKO-OPMEHTHPOBAHHBIX  TEOPETMYECKUX  3aJaHUA HA  CBOWCTBA
OPraHWYEeCKUX COCIMHEHHM OTIEIIbHBIX KIACCOB

JlabopaTopHas pa6ora

JlaboparopHas padota “IIpeBparieHnss OpraHnyecKuX BEUIECTB MIPHU HarpeBaHuu".
[TomydyeHne >TuieHA W U3yYCHHE €T0 CBOMCTB. MolenMpoBaHUe MOJIEKYT U XUMHYECKUX
IpEeBpalIeHU Ha IpUMepe dTaHa, THIICHA, AlleTUIICHA U JIp.

Tema 4.3.
Nnentuduxarnms
OpPraHUYECKUX
BEIIIECTB, X
3HAYECHHUE U
MIPUMEHCHHE B
OBITOBOM U
MIPOM3BOICTBEHHO
U IeITeNbHOCTHU
yeJjioBeKa

OcHoBHOE conepxaHue

Teopernyeckoe o0yueHue

buooprannveckne coenuHeHus. llpumMeHeHne ¥ OHWOJIOTHYECKas pOJb  YIrIIEBOJIOB.
OxwucrieHne yrieBoJ0B — UCTOYHHUK SHEPTUU JKUBBIX OpraHu3MoB. OO1acTH MpUMEHEHHS
aMHHOKHUCIOT. [lpeBpamieHuss OelkoOB muIM B opraHu3me. buonornveckne (yHKImuH
OenkoB. buonormueckwe QyHKIMHU KUPOB. POJib OpraHMYecKold XHMHUU B PEIICHUU
po0JIeM MUITEBOM 6€301aCHOCTH

Ponp opranuueckoil XMMUM B pEIICHUU MpPOOIEeM SHEpreTHdeckoid Oe30MmacHOCTH, B
pPa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MATEPUAIOB, HOBBIX HMCTOYHHMKOB 3HEPTUU
(ampTepHATUBHBIE UCTOYHHUKH 3Heprun). OMacHOCTh BO3ACUCTBUS Ha KUBBIE OPraHU3MBI
OpraHMYECKUX BEUIECTB OTMAEIbHBIX KIACCOB (YIJIE€BOAOPOJBL, CIHUPTHI, (PEHOIIHI,
XJIOPOpPraHu4ecKre MPOU3BOJHBIC, aNbICTUIBl U JP.), CMBICH TOKa3zaTess MpeaeiabHO
JOMYCTUMON KOHIIEHTPAIIUU

JlaGopaTopHble 3aHATHS

JlaboparopHas pabota: “HaeHTuduxanuss OpPraHUYECKUX COCAMHEHHH OTAETbHBIX
KjaccoB”

Nnentudukauss OpraHUYECKUX COEAMHEHUN OTIENbHBIX KIAcCOB (HAa MpHUMeEpe
aNbJIETHJIOB, KpaxMmana, YKCYCHOW KHCIOTBHI, OEIKOB M T.II.) C HCIOJIb30BAHUEM HUX
(U3MKO-XMMHUYECKUX CBOMCTB M XapaKTepHBIX KAauyeCTBEHHBIX peakumil. [leHartypanus

OK 01
OK 02
OK 04
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Oenka mpu HarpeBaHuu. l[BeTHble peakiuu OelkOB. BO3HMKHOBEHHE aHATHTHYECKOTO
CUTHAJIa C TOYKM 3PEHUS XUMHUYECKUX IPOLIECCOB NPU NPOTEKAHUH KayeCTBEHHOMU
peaKIyy, MO3BOJISIIONIEH HACHTU(PUIIMPOBATH MPE/JIOKEHHBIE OPraHUYECKHE BEIECTBA

KoHntpoJubHas CrpykTypa U CBOMCTBA OPraHUYECKUX BEIIECTB 2
pabora 3
Pazpea 5. Kunernueckne u TepMoAMHAMHYeCKHE 3AaKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHX 4
peakuuii
Ckopoctb OcHoBHoOe coJep:kaHue 4 OK 01
XUMUYECKUX OK 02
peaKuii. Teopernyeckoe o0yueHue 2
XUMHUYECKOE CKopoCTh peakluy, €€ 3aBUCUMOCTb OT Pa3jMyHbIX (PAKTOPOB: MPUPOJIBI pEArupyOLIIUX 2
paBHOBecHe BEIECTB, KOHIIEHTPAIMM pEarupymomux BEIIeCTB, TEMIEpaTypbl M  IUIOIIAIU
peakuuoHHON moBepxXHOCTU. TemioBble 3((EKTHl XMMHUECKUX peakuuid. DK30-U
SHIO0TEPMHUUYECKUE, PEAKIINH.
O6patumocth peaknuii. XUMHYECKOE PAaBHOBECHE W €ro CMEIIeHWEe TOJ JCHCTBUEM
pa3nuuHbIX (aKTOpoB (KOHIEHTPALUSl PEareHTOB WM MPOAYKTOB pEeaklUH, JaBJICHUE,
TeMIeparypa) Uil CO3/aHHs ONTUMAIbHBIX YCIOBHM MPOTEKAHUS XUMHYECKHX
npoueccoB. [Ipunuun Jlelllarense
IIpakTuyeckue 3aHATHSA 2 OK 01
Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3a/JlaHUM HAa aHaIW3 (AaKTOPOB, BIMSIONIUX Ha 2 OK 02
W3MEHEHHUE CKOPOCTM XUMHUYECKOW peakuuu, B T.4. € TMO3UIUHA SKOJOTHYECKH
1enecooOpa3zHoro MoBe/leHUsI B ObITY M TPYIOBOM JEATEIHHOCTH B LIEISAX COXPAHEHHS
CBOETO 37I0POBBS U OKPYXKAIOLIEH TPUPOTHOMN CpEbl.
Penrenne npakTUKO-OpHUEHTUPOBAHHBIX 33JJaHUi Ha IpuMeHeHne npuHuumna Jle-llarense
JUISI HAXOKJICHUSI HAIlpaBJICHUS CMEIICHUS PaBHOBECHS XMMUUYECKOW PEAKUMU U aHAIU3
(hakTOPOB, BIUSIONINX HA CMEIEHHE XUMUYECKOTO PABHOBECHS
Pa3znea 6. PacTBOpBI 6
Tema 6.1. OcHoBHOE cojlep:KaHue 6 OK 01
Honstne o Teopernueckoe o6y4enue 6 OK 02
pactsopax PactBopenue kak ¢u3mko-xumuueckuii mpouecc. PactBopbl. CrocoObl MPUTrOTOBIEHUS 6 OK 07

pactBopoB. PactBopumocTs. MaccoBas 05 pPacTBOPEHHOTo BemiecTBa. (CMbICT
MoKasaressl MpelelbHO IOMYCTUMOW KOHIIEHTPAllMM M €ro HCIOJh30BaHUE B OIICHKE
3KOJIOTHYECKOI OE€30IIaCHOCTH.
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[IpaBuna >KOIOTHYECKH L1EI€CO00Pa3HOTO OBEACHUS B OBITY U TPYJOBOM JESATEIHLHOCTH
B LIETSAX COXPAHEHUs CBOErO 3/I0pPOBbS U OKPY)KAIOIIEH NPHUPOJHOM Cpelbl; ONAaCHOCTh
BO3JICHCTBUS Ha JKUBbIE OPraHU3MbI OIIPE/ICTICHHBIX BELIECTB.

Pemenune npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN HA PACTBOPBI, UCIIOIb3yEMbIE
B OBITOBOI M IPOM3BOJICTBEHHOM JESITEIILHOCTH YEJIOBEKA

Tema 6.2. OcHoBHOE coep:xaHue 2 OK 01
HCCiIeHOBaHHe JlaGopaTopHbIe 3aHATHSI 2 OK 02
CBOMCTB Jlaboparopras padota «IIpuroroBieHNEe pacCTBOPOBY. 2 OK 04
PacTBopos [IpuroroBnenne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTpauuu (C MPAKTHKO-

OPUEHTUPOBAHHBIMH BOTIPOCAMH ) U OTIPEICTICHUE CPEIbI BOTHBIX PACTBOPOB.

Pemenue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE
Paszpen 7. Xumus B ObITY U IPOM3BOJACTBEHHOM 1eSITEJIbHOCTH YeJI0BeKa 6 OK 01
Xumus B 6biTy 1 | OCHOBHOE coJiep:kaHue 6 OK 02
ljpomBOHCTBeHHO Teoperuyeckoe o0yueHue 2 OK 04
i IeATENBHOCTH [y o " = OK 07

OBeHIlINe JOCTHKEHHS] XUMUYECKOW HAyKU U XUMHYECKOW TexHoyoruu. Posb xumuu B 2

HeIoBeka 00€CTIeUeHUH HSKOJOTUYECKON, PHEPTeTHYECKOW W THUIIEBON O€30MacHOCTH, Pa3BUTUH

MeaunuHbl. [IpaBuiia moumcka M aHanM3a XUMHYECKOM HMHGOpPMALUKU M3 Pa3IUYHBIX

HMCTOYHUKOB (Hay4Has U yueOHO-Hay4dHas JIMTepaTypa, CpeACTBa MaCCOBOM MH(MOpMaITUH,

cetb IHTEpHET)

IIpakTHYeckue 3aHATHS

[Touck ¥ aHanu3 KeWCOB O MPUMEHEHUU XMMHUYECKUX BEIIECTB M TEXHOJIOTUH C y4ETOM 4

Oyaymeil mpodeccuOHANIbHON JIEATENBHOCTH MO TeMaM: BaKHEWIINE CTPOUTENbHbBIE

MaTepHalbl, KOHCTPYKIIHOHHBIE MaTepUabl, KPAaCKH, CTEKIIO, KepaMuKa, MaTepuaibl JJs

JNIEKTPOHUKH, HAHOMATEpUANbI, TEKCTUJIbHBIE BOJOKHA, HWCTOYHHKU  OSHEPruH,

OpraHryYecKre U MUHepalbHbIe YA0OpEHNUs, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XHUMHUSL.

3amura: [IpencraBineHue pe3ylnbTaTOB pEIICHUS KeiicoB B (opMe MHMHHU-IOKIaga C

Npe3eHTaluen

IIpomexyTouyHas aTrecTanus Mo AUCHUILVINHE (A PepeHuMPOBAHHBIN 324eT) 2 cemecTp

Bcero 78
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA30OBATEJILHOM
JUCLUILINHDBI

3.1. MarepuajibHO-TEXHHYECKOE o0ecrieueHne
VY4eOHbIil KaOMHET eCTeCTBEHHOHAYYHBIX AUCITUTUINH.
[Tomemenne kabuHETa YHAOBIETBOPSET TpeOoBanusM CaHHUTAPHO-IIHAEMHUOIOTHICCKUX
OpaBUJI ¥ HOPMATHBaM M  OCHAIICHO THIOBBIM OO0OpYyIOBaHWEM, B TOM 4YHUCIE
CTENUANM3UPOBAHHON y4eOHOW MeOEIbIO U CPECTBAMHU O0YICHUSI.

OGopynoBanue yueOHOro KabnHeTa:

® KJaccHas JIOCKa;

® TI0CaJOYHBIE MECTA M0 KOJIMYECTBY OOyUaIOLIUXCS;

e pabouee MECTO IpenoaaBaTes;

® [IEPCOHAIBbHBIE KOMITBIOTEPHI C JIMIIEH3UOHHBIM ITPOTPAaMMHBIM 00€CTIEYeHUEM U

BBIXOJIOM B ceTh VIHTEpHET;

MYJIbTUMEAUMHBIN IPOEKTOD;

e yueOHO-TIPAKTUYECKOE obopynoBaHue, HE0OX0MOE TUTSt MPOBEIACHUS
MPEAYCMOTPEHHBIX IPOrpaMMON IMPaKTHYECKUX 3aHATUH. B coorBercTBHE C 1m.4.4.
OI'OC CIIO nomyckaercst 3aMeHa 000pyIOBaHUs €r0 BUPTyaJIbHBIMU aHAJIOTaMU.

Kabuner misa camocrosiTensHOM paboThl oOydaroluxcs OCHAaIeH o0OpylIOBaHHEM H
TEXHUYCCKUMHU CPEACTBAMU 06yquI/1$[ C BO3MOXHOCTBIO IIOJKIIFOYEHHS K I/IH(l)OpMaHI/IOHHO-
TGHGKOMMYHHKaHHOHHOﬁ CE€THU ((I/IHTepHeT)) N BBIXOIOM B JIOKAJIBHYIO CCTb C AOCTYIIOM B
«JInuHbIil KAOMHETY 00yUaromerocs.

3.2. UudopmannonHoe odecriedeHUe peaau3alu NporpamMmmbl

OcHOBHbIE HCTOYHUKH

1. T'a6puensa O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus 10 kmacc. - AKITMOHEPHOE
obmectBo «M3natenbeTBo «IIpocBemnieHuey

2. I'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus 11 kmacc. - AKITMOHEPHOE
obmectBo «M3narenbeTBo «IIpocBemnieHue

3. Epemun B.B., Ky3bmenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun B.B. Xumus 10
knacc. / mon penmaknweid Jlynmna B.B. - AxnmonepHoe o6miectBo  «M3marenbcTBo
«IIpocsemenue

4. Epemun B.B., Ky3pmenko H.E., [lpo3nos A.A., Jlynun B.B. Xumus 11 knacc. / nmox
penakuueii Jlynuna B.B. - Akiimonepnoe o6mectBo «M3narensctBo «IIpocBemienue»

JlonoaHUTE/IbHbIE HCTOYHUKHU

1. JHertsposa, S. A. Xumus : npakTHuKyM : yae6Hoe nocobue / S. A. Jlertsposa, C. A.
Mopo3. — Musnck : PUIIO, 2023. — 185 c. : un., Tabn., cxem. — Pexxum octyma: mo moImucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=711497

2. Xumus : yyebHoe mocobue : [16+] / W. JI. 3pixoBa, JI. B. Haiimymuna, M. II.
[Mpoxymkuna, O. FO. Ilep6akoBa ; Cubupckuit ¢enepanbHbiii yHHBepcuTeT. — KpacHospcek :
Cubupckuit denepanpublii yausepcuter (COVY), 2021. — 180 c. : min. — Pexxum noctyma: mno
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=706627

3. Pessmkun, B. . XumMus : moaHBIN Kypc TTOATOTOBKUA K TECTUPOBAHUIO U DK3aMEHY :
yuebHoe nocobue : [12+] / B. N. Pe3snkun, C. E. Jlako6a, B. H. Bypas. — Munck : Tetpanur,
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2018. — 560 C. —  Pexum JOCTyTa: o TIOJIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=571758

4. bnoxuna, H. M. Heopranuyeckass XumMus B IIEMOYKAX IMPEBPAILCHUN, 3a/ladyax U
TecTax : ydeOHoe mocobme : [12+] / H. U. bnoxuna, U. B. brnoxun. — Mocksa ; bepmun :
Hupexr-Meauna, 2020. — 112 c¢. : tabn. — Pexum pgoctyna: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=600428

5. bnoxun, U. B. Opranmueckass xumus : ynpaxHeHus u 3amgaum : [12+] / U. B.
binoxun, H. U. brnoxuna. — MockBa ; bepnaun : Jdupexr-Menua, 2020. — 180 c. — Pexum
noctyna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=602380

6. bunoxuna, H. M. Xumust. 3aganus EI'D o xumum BEICOKOTO YpOBHS cliokHOCTH (30—
35) : mocobue st yqammxcst 10—-11 xmaccoB o nmogaroroBke Kk EI'D mo xumum : [12+] / H. W.
binoxuna, W. B. bnoxun. — Mocksa ; bepnun : JQupexr-Menua, 2020. — 86 c. : wi., Tabm. —
Pexxum noctyna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=596006

HNHuTepHeT-pecypcsl

1. https://biblioclub.ru/ -  yHuBepcureTckas  OubOnMOTeyHas cuctema  online
bubmokny0.py

2. http://window.edu.ru/ - eauHoe OKHO TOCTyIa K 00pa30BaTEIbHBIM pecypca

3. https://uisrussia.msu.ru/ - 0a3a JaHHBIX W AHAJIMTHYECKUX  ITyOJTUKAIHiA

YHUBEPCUTETCKON MHPOpPMAIIMOHHON cucTteMsl Poccust

4. https://wwwe.elibrary.ru/ - snekrponHo-6ubmmoreunas cuctema eLIBRARY.RU,
KpynHe#mas B Poccuu anekTponHast On0inroTeka HayqHBIX MyOTuKaIio

5. http://www.consultant.ru/ - cipaBounas npaBoBas cuctema Koncynsrantlloroc

6. https://gufo.me/ - cipaBouHast 6a3a SHIUKIONEANN U CIOBapeit

7. https://slovaronline.com - momckoBas cHCTEMa IO BCEM JOCTYIHBIM CIIOBapsM M
SHIUKIIOTICTHSIM

8. https://www.tandfonline.com/ - xomnekuus skypuamoB Taylor&Francis Group
BKJIFOUAeT B CeOS OKOJIO JIBYX TBICAY JKypHAIOB H Oojiee 4,5 MIIH. CTareil Mo pa3IHMyHbIM
o0JacTsaM 3HaHHM

9. https://lwww.rsl.ru - Poccmiickas T'ocymapctBennass bubnuoreka (pecypcsl
OTKPBITOTO JIOCTYIIA)
10. https://vr-labs.ru/laboratories/inorganic_chemistry/ - BupryanpHass gabopaTopus

«Heoprannveckast Xumusi»

11. http://www.virtulab.net/index.php?option=com_content&view=category&layout=blo
g&id=57&Itemid=108 — BupTyanbHas 1abopaTopus «XUMHUsI»

12. hvsh.ru — XypHan «XuMHs B IIKOJICY.

13. https://postnauka.ru/themes/chemistry — nekuuu mo xumuum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayduo-nomnyisspHbIii TPOEKT «DJIEMEHTBI OOJIBIION
Haykn» ((pu3uKa, XUMHUs, MaTeMaTHKa, aCTPOHOMHS, HAyKH O >KU3HHU, Hayku o 3emuie). HoBoctu
HayKH, KHUTH, HAYYHO-TIOMYJISPHBIE CTAThH, JICKIIUU, SHIIUKIOTIENH.

14. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOTYJISAPHOTO >KypHasIa
«XuMmus u xu3Hby. XKypHan uznaéres ¢ 1965 r.

15. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpbiTas 3meKTpOHHAs
O6ubnmoteka xumuuyeckoro mnoprana «Chemnet», comepxut y4deOHble W HH(MOPMAIMOHHBIE
MaTepuasbl JJIs LIKOJBHUKOB M yuHuTenei. B Hell MoXHO HaliTh yueOHHMKHM TO oOmeill u
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HEOPraHWYeCKOW XHMHUHM, OPraHWYEeCKOW XHMHH, MYJIbTHMEAMAMATEPUAIbl, a TaKKe 3aJadyd
XUMHUUYECKHX OJIUMITHA C PEIICHUSMHU, 33/1a41 BCTYIUTEIbHBIX 9K3aMEHOB JIISl AOUTYPUEHTOB.

16. http://gotourl.ru/4789 (http://www.nanometer.ru/) Ilopran MO HAHOTEXHOJIOTHSIM.
OcHoBHasi 1eNlb — pa3BUTHE O00Opa3oBaHUs B OOJACTH HAHOTEXHOJIOTHMH M IOJrOTOBKA K
UHTEPHET-0JIMMITAA/IC TTI0 HAHOTEXHOJIOTHSIM.

17. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas CIpaBOYHAas
UHpOpPMAIIHS 0 XMMHUYECKHUX JJIEMEHTaX M UX CBOMCTBaX (Ha aHIJIMIICKOM SI3bIKE).

18. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3piunblii caiiT 0 CBO¥MCTBaX
XUMHUUYECKHX JIEMEHTOB.

19. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii caiiT OHaiiH-
00pa3oBaHus, COACPKUT MHOTO HHTEPECHBIX O0pa30BATENbHBIX KYPCOB M BHICOJICKIMNA JUIs
IIKOJIBHUKOB, CTYJCHTOB U yuuTesel. ECTh HECKOJIIbKO KYPCOB MO XUMHH.

20. http://www.xumuk.ru CadT 0 XHMHUH: KIaCCHYCCKHE YYCOHUKH, CIPABOYHHKH,
SHIUKIONEINH, MOUCK OPraHUYEeCKHUX W HEOPraHMYCCKUX pEeaKiMid, COCTaBJIICHHE YpPaBHECHUIM
peaKuui.

21. http://orgchemlab.com/ Caiit, nocBsAIEHHBIH TPaKTHYECKO# paboTe B 1ab0paTopun

IIporpammHoe odecnieyenune

1. Onepanmonnas cucrema Microsoft Windows 10

2. Tlaker mporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBo60HOE ITporpaMMHOe oOecrieueHne, He
OTpaHUYEHO, OECCPOYHO);

4. Untepuer Opaysep Google Chrome (6ecriaTHoe mporpaMMmHOE oOecleueHHe, He
OTpaHUYEHO, OECCPOYHO)

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJLHOM JACIUILIAHBI

KOHTpOJ'IB U OLCHKa peE3YIbTAaTOB O6y‘leHI/I$I OCYIIECTBIIACTCA IIPEIIOAaBaTejICM B
IIponecce NpoOBEACHUA IIPAKTHYCCKHUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAaHUsA, a TAKXKE
BBITTOJIHCHU A O6y‘IaIOHII/IMI/IC${ HHAWBUYAJIbHBIX 3a,I[aHPII>'I, IIPOCKTOB, HCCHeﬂOBaHHﬁ.
Pe3y.]'II>TaTI)I O6y‘IeHI/I$I ONpCACIAOT, 4YTO 06yqaloumec>1 JOJDKHBI 3HATb, IIOHMMATb H
ACMOHCTPHUPOBATH 110 3aBCPIICHUHN U3YUCHUA JUCHUILIJINHBI.

Ne OK Moayas/Paznen/Tema Pe3yabTaTr 00y4yeHus THnbI OLIEHOYHBIX
MepOonpPUATHI

I OcHoOBHOE cojlep:KaHue

1 Pazgen 1. OcHOBBI DopMyJIHPOBATH
CTPOCHMS BelecTBa | 0a30BbIe MOHATHSA H
3aKOHBbI XMMHH
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1.1 | OK 01 CrpoeHue aToMOB CocraBiats xumuueckue | TectupoBanue
XUMHYECKUX dbopmynbl coenuHennii B | BeimonHenue
2JIEMEHTOB U NIPUpOJa | COOTBETCTBUU CO IIPAKTUYECKUX 3aJaHUN
XUMHYECKOU CBSI3HU CTETIEHBIO OKHUCIIEHUS BrinosiHeHue 3a1aHui Ha
XUMUYECKUX IJIEMEHTOB, | nuddepeHnnpoBaHHOM
UCXOJs U3 BAJIGHTHOCTH | 3a4eTe
u
AJIEKTPOOTPHULIATEIBLHOCT
u
1.2 | OK 01 [Iepnoanueckuit 3ak0H | XapakTepu3oBaTh IIpakTnko-
OK 02 u Tabmuna J.U. XMUMHUYECKHE DJIEMEHTHI B | OPUEHTHUPOBAHHbBIE
MenneneeBa COOTBETCTBHH C NX 3a1aHus
MIOJIOKEHUEM B TectupoBanue
NIEPUONYECKON cucTeMe | BelnonHeHue
XMUMHUYECKUX 3JIEMEHTOB | IPAKTHUUYECKUX 3aaHU
J.1. MenneneeBa BeinmonHenue 3aganuii Ha
nuddepeHInpoBaHHOM
3ayeTe
2 Pasznen 2. Xapakrepu3zoBathb KontpoasHnas paéora
XuMnuyeckue THIBI XHMHYECKUX
peakuuu peakumi
2.1 | OK 01 Tunbl XUMHYECKUX CocCTaBiATh peaKuu [IpakTuko-
OK 04 peakuui COCIMHEHMUS, OPUEHTUPOBAHHBIE
pasnoxeHus, oOMeHa, 3aJaHUs
3aMeIIeHHUs, TectupoBanue
OKHCIIUTEIbHO- Beinonnenue
BOCCTAHOBUTEJIbHBIE MPaKTUYECKUX 3aJaHUI
peakuu Brinongenue 3amanuii Ha
nuddepeHInpoOBaHHOM
3adere
2.2 DIIEKTPOJIMTHYECKAS CocTaBiATh ypaBHEHUS [IpakTuko-
JUCCoLMalus U XUMUYECKUX PEAKIUU OPUEHTUPOBAHHbIE
MOHHBIN 00OMEH MOHHOTO 0OMeHa ¢ 3a/laHus
y4acTHEM TectupoBanue
HEOPraHUYeCKUX Brinonnenue
BEILIECTB MPaKTUYECKUX 3aJaHUI
BrlnonHenue 3a1anuii Ha
muddepeHInpOBaHHOM
3ayeTe
3 Paznen 3. Ctpoenue u | UccaenoBars crpoenune | Konrponbnas padora

CBOJICTBa
HEOPraHU4YecKux
BelleCTB

M CBOMCTBA
HEOPraHUYecKux
BellecTB
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3.1 | OK 01 Knaccugukanmus, Knaccupunuposatsb ITpakTuko-
HOMEHKJIaTypa u HEOpraHU4YeCcKue OPUEHTUPOBAHHBIE
CTpO€Hue BELIECTBA B 3aaHus
HEOPraHUYECKUX COOTBETCTBUU C UX TectupoBanue
BELIECTB CTPOECHUEM Brinosinenue
MPAKTUYECKUX 3aJaHUI
BrinosiHenue 3aganui Ha
T depeHInPOBaHHOM
3ayere
3.2 | OK01 ®u3nKo-XUMHUYECKUE | YCTaHaBIUBATh [TpaxTuko-
OK 02 CBOICTBa 3aBUCUMOCTb (PU3UKO- OPUEHTUPOBAHHBIE
HEOPraHUYECKUX XMUMHYECKHUX CBOICTB 3a1aHus
BEILECTB HEOPraHUYeCKUX TectupoBanue
BELIECTB OT CTPOCHUS Brinosinenue
aTOMOB U MOJIEKYJI, a MIPAKTUYECKUX 3aaHUN
TaK¥Ke TUMa BrinosiHeHue 3a1anui Ha
KPUCTAJUIMYECKON nuddepeHInpoBaHHOM
pelieTKu 3ayeTe
3.3 | OK 01 Wnentuduxarnms Hccnenosars [TpakTuko-
OK 02 HEOPraHUYECKUX KAUECTBECHHBIE PEAKLIUU | OPUEHTUPOBAHHBIE
OK 04 BEILIECTB HEOPraHNYECKHUX 3a/1aHus
BEIIECTB TectupoBanue
Beinosnenune
MPAKTUYECKUX 3aJaHUI
BrimonHenue 3amanui Ha
nuddepeHInpoOBaHHOM
3ayeTe
4 Pa3znen 4. Crpoenne u | UccaenoBars crpoenne | KonrposabHas padora
CBOIICTBA U CBOlicTBa
OpPraHu4ecKux OpPraHU4YecKuX BelecTB
BellecTB
4.1 | OKO01 Knaccudukanms, Knaccudunmponars [TpakTuko-
CTpOEHUE U OpraHUYecKHe BEIIECTBA | OPUEHTHPOBAHHbBIC
HOMEHKJIaTypa B COOTBETCTBUU C HX 3aaHus
OpPraHUYECKUX CTpOEHUEM TectupoBanue
BEIIIECTB Brimonnenue
MPAKTUYECKUX 3aJaHUN
Brimonnenue 3aganuii Ha
T depeHInPOBAHHOM
3ayeTe
42 | OK 01 CaoiicTBa VYcraHnaBnuBaTh ITpaxTuko-
OK 02 OpraHUYeCKUX 3aBHCHUMOCTb (PU3UKO- OPUEHTUPOBAHHBIE
OK 04 COeIUHEHUU XUMHUYECKUX CBOMCTB 3a7JaHus
OpraHMYeCcKUX BemecTs | TectupoBaHue
OT CTPOEHUS MOJIEKYII Brinosinenue
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MPAKTUYECKUX 3aJaHUN
Brimmonnenue 3amanuii Ha

Qg QepeHIrPOBAHHOM
3ayeTe
4.3 | OK 01 Wnentudukanms Uccnenosath [TpaxTuko-
OK 02 OpPraHUYeCKHUX KAUECTBEHHBIC PEAKIIMM | OPUEHTUPOBAHHBIC
OK 04 BEILIECTB, UX 3HAYEHUE | OPraHUYECKUX 3a/1aHus
U IpPUMEHEHUE B coelMHeHuM oTaenbHbIX | TectupoBaHue
OBITOBOM U KJIACCOB Beinosinenue
MPOU3BOJACTBEHHOMN MPAKTUYECKUX 3aJaHUI
JIEITENTbHOCTH BrinosiHeHue 3a1anui Ha
YyeaoBeKa nuddepeHInpOBaHHOM
3ayeTe
5 Paznea 5. XapakrTepu3zoBaThb
Kunernueckue n BJMSAHHE PA3JIUYHBIX
TepMOAMHAMMYecKHe | (paKTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSA XMMHMYECKHX peakuui
XMMHYECKHUX pPeaKiui
5 | OKO01 CKOpOCTh XMMUYECKUX | XapaKTepU30BaTh [IpakTnko-
OK 02 peakuuii. XuMHU4YECKOE | BIMSAHUE KOHIICHTPAllMU | OPUEHTHUPOBAHHBIE
paBHOBECHE pearupyromux BeUecTB | 3aJaHus
Y TEMIIepaTyphl Ha TectupoBanue
CKOpPOCTh XUMHUYECKHX Beinonnenue
peakuuii MPAKTUYECKUX 3aJaHUI
XapakTepu3oBaTh Brinosinenue 3aganuii Ha
BIIMSIHHE U3MEHEHUS b depeHInPOBaHHOM
KOHIICHTPALIMU BEIIECTB, | 3a4eTe
peakLuuu cpesl U
TEMIIepaTypbl Ha
CMELIEHNE XUMUYECKOTO
paBHOBECHS
6 Pa3nen 6. PacTBopnl HccaenoBarts
HCTHHHBIE PACTBOPHI €
3aJaHHBIMH
XapaKTEePUCTUKAMH
6.1 | OK 01 [TonsaTue o pactBopax | Paznmnuarh uCTUHHBIE [IpakTuko-
OK 02 pacTBOPLI OPUECHTUPOBAHHBIE
3a/laHus
TectupoBanue
Beimosnnenue

MPaKTUYECKUX 3aJaHUI
BrimmonHenue 3aganui Ha
T QepeHInPOBAHHOM
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3a4CTC

6.2 | OK01 HccnenoBanue HUccnenoBath Gpusmnko- [TpakTuko-
OK 04 CBOMCTB pacTBOPOB XUMHUYECKHE CBOMCTBA OPUEHTUPOBAHHBIEC
HCTUHHBIX PaCTBOPOB 3aJaHUs
TectupoBanue
Brimonenue
MPAKTUYECKUX 3aJaHUI
Brinmoanenue 3agaHuil Ha
T depeHInPOBaHHOM
3a4eTe
Il | IlpodeccnonanbHO-OPUEHTHPOBAHHOE COlepKaHue (CoAepKaHNe NPUKJIATHOTO
MO/1YJIfA)
7 Paznen 7. OneHuBaTh
Xumusi B ObITY U MmocJIeICTBUS OLITOBOM
NMPOM3BOACTBEHHOI U NIPOU3BOICTBEHHOM
JeATEJIbHOCTH JeATEJIbHOCTH
YeJi0BeKa YyeJIoBeKa ¢ MO3HIUi
3IKO0JOrHYeCKOH
0e30macHOCTH
OK 01 Xumus B ObITY U OuenuBatp nocnenctsus | [Ipakruko-
OK 02 MIPOU3BOJICTBEHHON OBITOBOM U OPUEHTUPOBAHHBIE
OK 04 NEeITeNbHOCTH MPOU3BOJACTBEHHOMN 3aJaHus
OK 07 qeJI0BEKa JEeATEeNIbHOCTH YesnoBeka | TectupoBanue
C IIO3UINH Brinonnenune
IKOJIOTHYECKOU MPAKTUYECKUX 3aJaHUI
0€e30I1aCHOCTH BrimonHenue 3amanui Ha

muddepeHInpoOBaHHOM
3aqere
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