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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JTUCIHHUIIJINHBI

1.1 MecTo AuCHUILIMHBI B CTPYKTYpe oOpa3oBaTteabHoi nporpammbl CITIO

Oo6meo6pazoatenpHas aucruiuirHa [1/1.01 Xumus sBisieTcst 00s13aTebHOM
4acThI0 00IIe00pa30BaTEIBLHOTO IUKJIA 00pa30BaTEILHON MPOTPAMMBI CPETHETO
npodeccuonansHoro oopazoBanus no cneruansHoctu 34.02.01 CecTpuHckoe neno
(1a 6a3e ocHOBHOTO 0011Ier0 00pa3zoBanus) MeaunnHckoro koemka PI'bOY BO
JAI'MY Munzapasa Poccuu B coorBetcTBUU ¢ PI'OC 1o cnermansHocty 34.02.01
CecTpuHCKOE JCIIO.

JlucuuIuinHa U3yv4aeTcsl Ha YIIIyOJICHHOM YPOBHE.

1.2. Ilesiu ¥ uIaHMpPYeMble Pe3yJbTaThl 0CBOEHHS TUCIIUIIINHbI
1.2.1. leau 1 3aga4y TUCHUATIIIMHBI

@opMHUPOBAHUE Y CTYACHTOB XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYY-
HOM KapTUHBI MHpa KaK OCHOBBI IIPUHATHS PEIICHUN B KU3HEHHBIX W MPOU3BO/I-
CTBEHHBIX CUTYallUSIX, OTBETCTBEHHOIO MOBEACHUS B IPUPOIHOM Cpeie.

3amauyu TUCUMILTHHBI:

1) chopMupoBath NMOHUMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
MIPOLIECCOB U SIBJICHUM B OKPY>KAIOIIEH Cpeie, ETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUSI MPOBOJUTH PaCUYEThl 10 XUMUYECKUM (POopMyJiaM U ypaB-
HEHUSIM XUMUYECKUX PEAKIUH, IUIAHUPOBATh U UHTEPIIPETUPOBATH PE3YJIbTAThI XU-
MHUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKK MPOBEACHUS XUMHUUECKUX IKCIIEPUMEHTAIBHBIX UC-
cJieIoOBaHUM C COOII0/ICHUEM MPaBUII 0€30MMaCHOT0 OOpaIeHus C BEIECTBAMU U Jia-
OopaTopHBIM 000PYAOBaHUEM;

4) pa3BUTh YMEHUS aHATU3UPOBATh, OLICHUBAThH, POBEPATH HA IOCTOBEPHOCTh
1 0000111aTh HHPOPMALIMIO XUMUYECKOT0 XapaKTepa U3 Pa3INuHbIX HCTOYHUKOB;

5) chopMupoBaTh YMEHUS TPOTHO3UPOBATH MOCIIEICTBUSI CBOCH €SI TEIIbHOCTH
U XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MTPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) chopMHUpOBATH MOHUMAHUE 3HAYNMOCTH JIOCTHXKCHUN XUMUYECKON HAyKH U
TEXHOJIOTUH JIJIsl pa3BUTHUS COIMATILHON U MTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyempblie pe3yabTAaThl OCBOEHHMSI 001€00pPa30BATEJIbHON JUCHU-
winHbI B c0oTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO



Koa u nanmeno-
BaHue ¢gopmMupy-

I[lnanupyemble pe3yabTaThl 0CBOEHUS TMCUMILINHBI

eMbIX KOMIIEeTEeH- O61mme JAucuuniinHapHble
1107171
OK 01. Bpi0u- B yacTu TPpy10BOI0 BOCIIUTAHMSA: - BJIQJIETh CUCTEMOW XMMHMYECKUX 3HAHUM, KOTOpas

paTh CIIOCOOBI pe-
HICHUS 33724
npodeccruoHanb-
HOW JEATEIBHO-
CTH PUMEHHU-
TEJIBHO K pa3yInd-
HBIM KOHTEKCTaM

- TOTOBHOCTh K TPYyZy, OCO3HAHHE IICHHOCTH Ma-
CTepCTBa, TPYA0Ir00HUE;

- TOTOBHOCTh K aKTUBHOU IEATEIBHOCTH TEXHOJIO-
THYECKOM M COITMAJIbHOM HANpaBJICHHOCTH, CIIO-
COOHOCTh HHUIIMUPOBATh, IJITAHUPOBATH M CAMOCTO-
SATEILHO BBITIONHATH TaKYIO IEATCILHOCTD;

- UHTEpPEC K pa3nuyHbIM chepam npodeccuoHaib-
HOHU JeATECIBbHOCTH,

OBjajieHHe YHUBEPCAJIbHBIMU Y4YeOHBIMH T0-
3HABaTeJIbHBIMH JIeliCTBUSIMMH:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBHUS:

- CaMOCTOATENIBHO (POPMYITMPOBATh M aKTyaTU3H-
poBaTh TpOOIEMy, paccMaTpWBaTh €€ BCECTO-
pPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WU OC-
HOBaHMUS JIJIsl CpaBHEHUS, Kjaaccuukauu u 0000-
IICHMUS;

- OIIPEACIISTH MENH ASATeIbHOCTH, 3a/1aBaTh mapa-
METpPBI U KPUTEPUU UX JTOCTIKCHHUS,;

BKJIFOYAET: OCHOBOIIOJIATAIOIINE MOHATUSA (XHUMHUYE-
CKUH 3JIEMEHT, aTOM, JIEKTPOHHasi 000JI0UKa aToMa,
S-, p-, d-3IeKTpOHHBIC OPOUTATN ATOMOB, HOH, MOJIC-
KyJia, BAJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTD, CTE-
IIEHb OKHUCIJICHMSI, XUMUYECKasl CBSA3b, MOJIb, MOJISP-
Hasi Macca, MOJISIPHBIA O0BEM, YTIEPOJHBINA CKENET,
(yHKUHMOHATIBHAS TpyNna, paJuKai, U30Mepus, U30-
MEpbl, TOMOJIOTUYECKUIA PAJl, TOMOJIOTH, YIJI€BOAO-
pPOZIbI, KUCIOPOA- U a30TCOACPKAUIUE COECAUHEHMUS,
OMOJIOrMYECKH aKTHUBHbIE BellecTBa (YTIJIEBOJBI,
KUPbI, OC€JIKH), MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS, KPUCTaJ-
JMYECKash PpEelIeTKa, TUIbl XMUMHYECKUX peakuui
(OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE, 3K30- U HHO-
TepMUUYECKHUE, peaKIMi MOHHOTO 0OMEHa), pacTBOp,
ANEKTPOJUTHI, HEIJIEKTPOJIMTHI, IIEKTPOJUTHYECKAs
JTUCCOLIMALINS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKO-
POCTh XUMHYECKOW pEaKUUU, XMMUYECKOE PABHOBE-
CHUE€), TCOPUH U 3aKOHBI (TEOPUS] XUMUYECKOT'O CTPOE-




- BBISBIISATH 3aKOHOMEPHOCTH W IMPOTHBOPCYUS B
paccMaTpPUBAEMbIX SIBIICHHSIX;

- BHOCUTBH KOPPEKTHUBEHI B JACATEIHBHOCTD, OIICHUBATh
COOTBETCTBHE pE3yJbTATOB IIEJSM, OIICHHBATH
PHUCKH TTOCJICACTBUI NESITEIBHOCTH;

- Pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUU
KU3HEHHBIX MPOoOIeM

0) 0a30BbIe MCCIIeI0BATEIbCKHE NeiiCTBUA:

- BJIQJICTh HaBBIKAMHU Yy4eOHO-HCCIIE0BATEIbCKOM
U MPOEKTHOM JCATEILHOCTH, HaBBIKAMH pa3peliie-
HUs Ipo0IIeMm;

- BBIABJISITH TIPUYHUHHO-CJIC/ICTBEHHBIE CBS3U U aK-
TyaJIM3UPOBATh 33]1a4y, BBIJIBUTATh TUTIOTE3Y €€ pe-
IIICHUS, HAXOIUTh apTYMEHTHI JUTsI T0Ka3aTeIhCTBA
CBOUX YTBEP)KJICHHUH, 3a71aBaTh IMapaMeTphl U KPH-
TEePUU PEIICHUS;

- aHAIM3WPOBATH MOJTYUYCHHBIC B XOJI€ PEIICHUS 3a-
Ja4u PE3yJIbTaThl, KPUTHYECKHA OLICHUBATh MX JIO-
CTOBEPHOCTbH, MPOTHO3UPOBATh M3MEHEHUE B HO-
BBIX YCJIOBHSIX;

- YMETh TICPCHOCUTDH 3HAHMS B TIO3HABATCIBHYIO U
MPAKTUYECKYIO0 00JIACTH KUZHEICITSIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX TPEI-
METHBIX 00JIaCTEH;

HUg opraHudeckux BemectB A.M. byrtiepoBa, Teo-
pUs 3JIEKTPOIUTAYECKON NUCCOLMAIMHU, TEPUOANYE-
ckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJINYECKUH A3BIK XU-
MUH, (aKTOJIOTHIECKUE CBEACHHUS O CBOWMCTBAX, CO-
CTaBe, MOJYYeHUHU U 0OE€30MacCHOM HCIOJIb30BAHUU
BAKHEUIIINX HEOPTaHUYECKUX W OPTraHUYECKUX BE-
IIECTB B OBITY M MPAKTUYECKON JIESITEIILHOCTH YesI0-
BEKA;

- YMETb BBISIBJISITh XapaKTEpHbIC TPU3HAKU U B3aUMO-
CBSI3b U3YUYEHHBIX MTOHATHI, IPUMEHATH COOTBETCTBY-
IOIIME TOHSITUA NPU ONMCAHUN CTPOCHUSI U CBOMCTB
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB U UX Ipe-
BpAILICHUI; BBISIBIISITH B3aUMOCBSA3b XUMUYECKUX 3HA-
HUW C IOHSATUAMU U MPEJICTABICHUSMH APYTUX €CTe-
CTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh HUCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX
COCIMHEHUN MEXIYHApOJHOIO COK3a TeOopeTHhye-
CKOM M MPUKJIAHON XUMUU U TPUBUATIbHBIC HA3BAHUS
BOKHEUIINX BEIIECTB (3THJICH, alleTUJICH, TJIUIEPHH,
dbenon, hopmanpaeru, YKCycHas KUCIOTa, TJIUIIUH,
YTapHBIN ra3, YIJIIEKACIbIN a3, aMMUaK, ralleHas u3-
BECTbh, HETAIlIEHAs U3BECTh, MUTHEBASI COAA U IPYTHX),
COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX U OpraHude-
CKMX BEIECTB, YPAaBHCHHUS XWMHYECKUX PEAKIUU,




- BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTb OpUruHAIb-
HbIE OAXOAbI U PEUICHNS;

- CIIOCOOHOCTH UX UCIOJIB30BAHMS B TIO3HABATEb-
HOW U COLIMAJIbHOW MPAKTUKE

OOBSICHATh UX CMBICH; TOATBEPXKAATh XapaKTEepPHbIC
XHMHUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOINMU
AKCIIEPUMEHTAMHU W 3aIllUCSIMU yYpPaBHEHUN XUMHYE-
CKMX pEaKLuu;

- YMETh YCTAHABIMBATh MPUHAJIC)KHOCTh U3YUEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB K OIpe/ie-
JIEHHBIM KJIACCaM W TPYIIIaM COCIMHEHUM, XapaKTe-
pU30BaTh UX COCTAaB U Ba)KHEHMIIIME CBOMCTBA; OIpe-
JEeSATh BHJIBI XMUMHUYECKHX CBs3eM (KOBaJCHTHas,
WOHHAs, METaJUIMYECKas, BOJOPOAHAsA), TUMBI KpHU-
CTAJUTMYECKUX PEIICTOK BEIIECTB; KIacCCHUMUIIMPO-
BaTh XUMUYECKHUE PEAKIIUH;

- chopMupoBaTh MPEACTABICHUS: O MaTepUATHLHOM
€IMHCTBE MUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTHU
SIBJICHUI TTPUPOJBI; O MECTE U 3HAUCHUU XUMHU B CH-
CTEME €CTECTBEHHBIX HAyK M €€ POJIK B 00ECIICUCHUHN
YCTOMYUBOTO Pa3BUTUA YEIOBEYECTBA: B PEIICHUH
po0JIeM PKOJIOTHYSCKOU, SHEPreTHYSCKOW U TIHIIe-
BOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUU
HOBBIX MaTepHajiOB, HOBBIX UCTOYHUKOB DHEPTUH, B
oOecriedeHNH pallMOHAIBHOTO MPUPOI0TIOIb30BaHU,
B (hOPMUPOBAHUHM MHPOBO33PEHHUS M OOIIEH KyJIb-
TyphI YEJIOBEKa, a TaKKe IKOJIOTHUUECKH 00OCHOBAH-
HOTI'0 OTHOILIEHUS K CBOEMY 30POBBIO U ITPUPOJHOMU
cpene;




- BJQJICTh CUCTEMOW XMMHMYECKHUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIyie MOHATHS (JIOMOTHHU-
TEJLHO K CUCTEME MOHATHN 0a30BOr0 YpOBHS) - U30-
TOIIbI, OCHOBHOE W BO30YXJEHHOE COCTOSIHUE aTOMa,
rudpuan3aiysi aTOMHBIX OpOUTalel, XuMHU4YecKas

nn

cBa3b ("0 " u"", KpaTHBIE CBA3M), MOJISIPHAS KOHLICH-
Tpauus, CTpyKTypHas ¢opmyia, uomepus (CTpyK-
TypHasi, TreoMeTpuueckass (LIUC-TpaHC-U30MEpusi),
THUIIBl XUMHYECKUX PEaKIMi (TOMO- U T€TEPOreHHBIE,
oOpaTuMble U HEOOpAaTUMBIE), PACTBOPHI (UICTUHHBIE,
JUCIIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, CTETIEHb
JUCCOLIMAINY, 3JIEKTPOJIU3, KPEKUHT, PU(OPMUHT);
TEOPUHU U 3aKOHBI, 3AKOHOMEPHOCTH, MUPOBO33pEHYE-
CKHME€ 3HaHMs, JIeXkKallle B OCHOBE MOHMMAaHUS MpHU-
YUHHOCTH M CHCTEMHOCTH XMMUYECKUX SIBJICHUH, CO-
BPEMEHHBIE MIPECTABICHUS O CTPOEHUH BEILIECTBA HA
aTOMHOM, MOJIEKYJSIDHOM U  HaJIMOJEKYJISIPHOM
YPOBHSIX; NPEACTABICHHUS O MEXaHHW3MaxX XUMUYe-
CKHMX pEeaKIMil, TEPMOJMHAMUYECKUX M KHHETHYe-
CKHMX 3aKOHOMEPHOCTAX MX MPOTEKAHUS, O XHUMHUYE-
CKOM PaBHOBECUH, TUCIIEPCHBIX CUCTEMAX, (PaKTONIO-
TMYECKUE CBEACHMS O CBOWCTBAaX, COCTaBe, MOJIyde-
HUM U O€30MaCHOM HCIIOJIb30BAHUM BAKHEHIIINUX HE-
OpPraHMYECKUX U OPTraHMYECKHUX BEIIECTB B OBITY U
NPAKTHYECKON JIEATEeIbHOCTH YeNOBEeKa; OOIINX




HAy4YHBIX TPHUHIHUIAX XUMHYECKOTO IMPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA CEPHOM KUCIOTHI, aMMU-
aka, METaHoJIa, mepepaboTKu HeTH);

- YMETh MTPOBOJIUTH PACUETHI IT0 XUMUIECKUM HOpMY-
JaM U yPaBHCHHUSIM XHMHUYECKHX PEAKITUN C UCIOJIb-
30BaHHEeM (PU3UYECKUX BEITUYHH (MacChl, 00beMa Ta-
30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIINX Be-
MIECTBA C KOJUYECTBEHHON CTOPOHBI: pPACUYETHI I10
HAXOXKJICHUIO XUMUYECKON (POpMYIIbI BEIIECTBA; pac-
4eThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) IMPO-
JyKTa Peaklyy, €CIU OJIHO U3 MCXOJHBIX BEIIECTB
JTaHO B BHJIE PACTBOPA C OMPEAECIECHHON MACCOBOM J0-
Jiell pacTBOPEHHOIO BEILIECTBA WJIM JTAHO B U30BITKE
(MMeeT MpUMeCH ); pacyeThl MacCOBOM MJIM OO bEMHOM
JIOJI BBIXOJIA TPOJYKTa PEaKIMM, PacueThl Terio-
Boro a¢ddekra peaknuii, 0ObEMHBIX OTHOIICHUH ra-
30B;

- YMETh BBISBIISITH XapaKTePHbIE MPU3HAKU U B3aUMO-
CBSI3b U3yUYEHHBIX TIOHATHIA, TIPUMEHSITh COOTBETCTBY-
IOIIME TTOHATHUS TIPU OMMCAHUHM CTPOCHHS M CBOWMCTB
HEOPTaHWYCCKUX U OPTaHUYECKUX BEIIESCTB U UX Mpe-
BPAIICHUI; BHISBIISITH B3aUMOCBS3b XUMUYECKHX 3HA-
HUH C MOHATUSIMU U TIPEACTABICHUSMU APYTHUX TIPE]I-
METOB JIjIs1 00JIee OCO3HAHHOTO MOHUMAHUS B 00BsC-
HEHUS CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MUPA;




UCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS IS
OOBACHEHHS] M TPOTHO3UPOBAHUS SIBJICHUH, HUMEIO-
IIUX €CTECTBEHHOHAYUYHYIO IPUPOLY;

- YMETh HUCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX
COCAMHEHUN MEXIYHApOAHOTO COI03a TEopeTHYe-
CKOM M NMPUKJIAJHOW XUMUU U TPUBUATILHBIC HA3BAHUS
BEILIECTB, OTHOCSIIMNXCS K U3YYEHHBIM KJlaccaM opra-
HUYECKUX UM HEOPTaHUYECKUX COCIUHEHHI; UCIIOIb-
30BaTh XUMHUYECKYI0 CHUMBOJIMKY IJII COCTaBJICHUS
(dbopMys1 HEOPraHUYECKUX BEIIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEpPHYTHIX, COKPAIICHHBIX U CKE-
JIETHBIX) (POPMyT OpPraHUYECKHX BEIIECTB; COCTaB-
JISITh YpaBHEHUSI XUMUUECKUX PEaKIUN U pacKpbIBaTh
UX CYIIHOCTh: OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuii MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OajlaHca PTHX peakIlHii; peakluii MOHHOTO OOMeHa
yTEM COCTABJICHHS HMX IMOJHBIX U COKPAIIEHHBIX
VOHHBIX YPAaBHEHHM; PEAKUHMU TUAPOJIN3A, pPEaKIun
KOMILIEKCOOOpa3oBaHus (Ha IpuMepe TUIPOKCOKOM-
MJICKCOB ITUHKA W aJIFOMUHMS ); TTIOATBEPKAATh XapakK-
TEpHbIE XUMHUYECKHE CBOMCTBA BEIIECTB COOTBET-
CTBYIOIIMMU 3KCIIEPUMEHTaMU U 3alUCAMH ypaBHE-
HHUM XUMUYECKHUX PEaKIUM;

- YMETh KJIacCU(UIIUPOBATH HEOPTAHUYECKUE U OpTa-




HUYECKHE BEIIECTBA U XMMUYECKUE PEAKIMM, CaMO-
CTOATEIBHO BHIOMPATh OCHOBAHUS M KPUTEPUHU IS
KJIACCU(PUKALMU U3YyYaeMbIX XUMHUUECKUX OOBEKTOB;
XapaKTeprU30BaTh COCTAB U BaKHEUIIINE CBOWCTBA Be-
IECTB, IPUHAIEKAIIMX K OIPEIEICHHBIM KJIaccaM 1
rpynmnaM COeIMHEHUI (IMPOCThIE BEIIECTBA, OKCHUIIBI,
TUAPOKCHU/IBI, COJIH; YTIIEBOAOPOIbI, POCThIE AUPHL,
CHUPTHI, (DEHOJIBI, aTbAETUABI, KETOHBI, KAPOOHOBBIE
KUCJIOTBI, CJIOXHBIE 3(UpBI, KHUPBI, YIJIEBOJBI,
aMUHbI, aMUHOKHCIIOTBI, OCJIKH); TPUMEHSTh 3HaHUS
O COCTaBE€ M CBOWCTBAaX BEILECTB ISl DKCIIEPUMEH-
TaJIbHOW MPOBEPKU TMIOTE3 OTHOCUTEIBHO 3aKOHO-
MEPHOCTEN NPOTEKAaHN XUMUYECKUX PEAKIIUM U TIPO-
THO3UPOBAHMS BO3MOXKHOCTEN UX OCYILIECTBIICHHUS;

- YMETbh OATBEPKIAATh HA KOHKPETHBIX IIPUMEpPax Xa-
pakTep 3aBUCUMOCTH PEaKLMOHHON CIIOCOOHOCTH Op-
raHUYECKUX COCIUHEHUN OT KPaTHOCTHU U TUIIA KOBa-
neHTHoi cBsizu ("G " u ""), B3aMMHOTO BJIMSIHUS aTO-
MOB U TPYIIIl aTOMOB B MOJIEKYJIaX; a TAK¥Ke OT OCO-
OCHHOCTEW peanu3alud Pa3IUYHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKI1K;

- YMEThb XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH) U
MOHOB XUMHUYECKUX 371eMeHTOB 1 - 4 nepuonos [lepu-




onndeckou cuctemsl JI.M. MenaeneeBa u UX BaJI€HT-
HbIE BO3MOXHOCTH, UCTIOJNB3Ys moHsaTus "s", "p", "d-
3JICKTPOHHBIE" OpOUTANIU, DHEPTreTUUECKUE YPOBHHU;
O0OBSICHSATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XU-
MUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMM COCIHUHE-

HUU T10 IEPUOAM U TPYyIIIaM;

OK 02. Hcnions-
30BaTh COBPEMEH-
HBIE CPEICTBA I10-
MCKa, aHaJIu3a u
UHTEpIIpeTaluu
uH(popMauu u
UH(pOpMaAMOH-
HBIE TEXHOJIOTHUHU
JIJIS1 BBITIOJTHCHUS
3a/1a4 npodeccu-
OHAJILHOU Jiesi-
TEJILHOCTU

B 00s1acTH HEHHOCTH HAYYHOT0 NO3HAHUSA:

- c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBET-
CTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO
Ha JMaJiore KYyJbTYp, CIIOCOOCTBYIOIIETO OCO3HA-
HHIO CBOETO MECTA B OJMKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE S3BIKOBOM M YUTATEIIbCKOU
KYJIbTYPbl KaK CpEJICTBa B3aUMOJICMCTBUS MEXKIY
JIIOABMHM M TIO3HAHUS MUPA;

- OCO3HAHUE IECHHOCTH HAYYHOM NEATEILHOCTH, TO-
TOBHOCTB OCYHIECTBJISITh MPOCKTHYIO U UCCIIEA0BA-
TEJIbCKYIO JICSITEbHOCTh WHIAWBUAYAIBHO W B
TpYIIIeE;

OBJajieHNe YHMBEPCAJIbHBIMU YYE€OHBIMHU I10-
3HABATEJbHBIMH AEHCTBHIMM .

B) paborta ¢ unopmanmeii:

- YMETb IJIAHUPOBATH U BBIOJIHATH XUMUYECKHUM IKC-
nepuMeHT (MIpeBpallleHus] OPraHUYeCKUX BEIIECTB
IIpU HArpeBaHUU, TOJIyYEHUE HTUJICHA U HU3y4YCHUE
€ro CBOMCTB, KaU€CTBEHHBIE PEAKIIUU Ha albJACTU/IbI,
KpaxmaJl, YKCYCHYIO KUCIIOTY; JI€HaTypalus OenKoB
IIpU HarpeBaHUU, [IBETHBIC PEaKIUU OEIKOB; MPOBO-
JTUThb PEaKlM MOHHOTO OOMEHa, ONpENesaTh Cpeay
BOJIHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIUU HA CYJIb-
¢at-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMO-
HUS;, pellaTh SKCIEPUMEHTAIIbHbBIE 33/1a4d TI0 TeMaM
"Metauel" u "Hemetamibl") B COOTBETCTBUU C TTpa-
BWJIAMH TE€XHUKH OE€30MaCHOCTU NpHU OOpaIlleHUH C
BEIIECTBAMU U JITA0OPATOPHBIM  O0OPYOBAHHEM;
MPEACTaBIATh PE3YJIbTaThl XUMHUYECKOTO SKCIIepH-
MeHTa B (hopMe 3amucy ypaBHEHHH COOTBETCTBYIO-
MIUX peakIuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJbTATOB;




- BIIQJICTh HABBIKAMH TOJIYYCHHUS WHPOPMAIUU U3
MUCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOATEIHHO OCY-
IIECTBIISATH TIOUCK, aHAIN3, CHCTEMAaTH3aIUIO U WH-
TepIpeTanuio WHPOPMAIUUA PA3THIHBIX BUIOB U
dbopM mpeacTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3INYHBIX (hopMaTax ¢ yde-
TOM Ha3HA4YCHHS WH()OPMAITUHU U TICJICBON ayIUTO-
puu, BeIOMpas onTuMaibHylo GopMy IpejcTaBe-
HUS ¥ BU3yaJN3alliy;

- OIIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTH WH-
dbopmaini, €e COOTBETCTBHE IIPAaBOBBIM U MO-
PaTbHO-3TUICCKUM HOPMaM;

- WCIIOJIB30BaTh CpEACTBA HWH(POPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TE€XHOJOTHH B PEIIEHUU KO-
THUTHBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3aIlOH-
HBIX 3a7a4 C COOJIIOJICHHEM TpeOOBaHUN IProHO-
MUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCO-
cOepekeHus, MPaBOBBIX U ITUUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

- BJIQJICTh HAaBBIKAMH PACIIO3HABAHUS M 3aIUTHI
uH(popmalu, THPOPMaIIMOHHOM 0€30MaCHOCTH
JUYHOCTH;

- YMETh aHAJIU3UPOBATh XUMUYECKYIO0 HH(POPMAILIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHHUKOB (CPEJCTB Mac-
coBoil nuH(popManuu, cetb UHTEpHET U JIpyTrHe);

- BJIaJICTh OCHOBHBIMHU METOJaMH HAy9IHOTO IIO3HAHUS
BEILIECTB U XUMUYECKUX SIBICHUN (HAOIIOJICHUE, U3-
MEpEeHHE, IKCIIEPUMEHT, MOJCITMPOBAHNE);

- YMETh ITPOBOJIUTH PACUETHI ITO XUMUICCKUM (HOPMY-
JaM U yPaBHEHHUSIM XMMHUUYECKHX PEAKIUN C UCIIOJIb-
30BaHHEM (PU3NYECKUX BEIIUYUH, XapPAKTEPUIYIOITUX
BEIECTBA C KOJUYECTBEHHOW CTOPOHBI: MACChl, 00b-
eMa (HOpMaJbHbIE YCIIOBHSI) Ta30B, KOJIUYECTBA Be-
IIECTBA; UCITOJIH30BATh CUCTEMHBIC XUMHYCCKHE 3HA-
HUS TSl IPUHSITHS PeIIEHUN B KOHKPETHBIX KU3HEH-
HBIX CUTYaIIUsIX, CBA3aHHBIX C BEMIECTBAMHU U UX TIPHU-
MEHEHUEM;

- YMETh CAMOCTOSITEJIbHO TJIAHUPOBATH U TTPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (TOJIyYCHHE U M3YYCHHE
CBOMCTB HEOPTAHMYECKUX M OPraHUYECKUX BEIIECTB,
KaueCTBCHHBIC PEAKIIMK YTJICBOJIOPOJIOB Pa3IMYHBIX
KJIACCOB M KUCJIOPOJICOACPIKAITUX OPTaHUICCKUX Be-
IIECTB, PEIIEHNE IKCIIEPUMEHTAIILHBIX 3a/1a4 110 pac-
MO3HABAHWIO HEOPTAHWYECKUX U OPTaHUYECKUX Be-
IIIECTB) ¢ COOIIOJICHUEM IIpaBUJI O€30IMacHOro odpa-
IICHUS C BEIIeCTBaMH U J1abOpaTOpHBIM 000pY10Ba-




HUEeM, (HOpPMYITUPOBATh 1EJIM UCCIEOBAHUS, MIPEI0-
CTaBJISITh B Pa3IMYHON PopMe pe3yNbTaThl IKCIEPHU-
MEHTA, aHaJU3UPOBaTh U OIIEHUBATh HUX JIOCTOBEP-
HOCTb;

- YMETh OCYIIECTBIISITh LIEJIEHANPABICHHBIN MOUCK
XUMUYECKON HHPOPMAIIUH B PA3TMUHBIX HCTOYHUKAX
(HayuHas W y4yeOHO-Hay4dHas JIMTEpaTypa, CpeacTBa
MaccoBoil uHdopmaruu, cetb MIHTEpHET U ApyrHe),
KPUTUYECKU aHATM3UPOBATH XUMUYECKYIO HHPOpMa-
110, TIepepadaThIBaTh €€ U UCIIOJIH30BATh B COOTBET-
CTBUU C TIOCTABJICHHOW y4eOHOM 3aa4eii;

- BJIQJIETh CUCTEMOM 3HAHHI O METOAAX HAYYHOIO 10~
3HAHUS SIBICHUN NPUPOJIBI, UCIOIB3YEMBIX B €CTE-
CTBEHHBIX HAyKaxX U YMEHUSIMU MPUMEHSTh 3TU 3Ha-
HUSI TPU DKCIIEPUMEHTAJIBbHOM HCCIEAOBAHUU BE-
MIECTB M JJisi OOBSACHEHHS] XWMUYECKHUX SIBIICHUM,
VMEIOLINX MECTO B IIPUPOAE MPAKTUUECKON IESATEIb-
HOCTH Y€JIOBEKA U B IMOBCEHEBHOM KU3HU;

OK 04. Dddexk-
TUBHO B3aHUMO-
JICCTBOBATH U
paboTaTh B KOJI-
JICKTUBE H KO-
MaH]1e

- TOTOBHOCTh K CAaMOPa3BUTHUIO, CAMOCTOSITEIHLHO-
CTH ¥ CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBBbIKAMU Y4eOHO-UCCIIEI0BaATEb-
CKOH, MMPOEKTHON U COLMAITBHOU IEATEILHOCTH;
OBJiaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHB-
HBIMHM J1e/iCTBUSIMU:

0) coBMeCTHas J1eiTeJIbHOCTh.

- YMETH TUIAHUPOBATH U BBINOJIHATh XUMUUYECKUI IKC-
nepuMeHT (MpeBpallleHus] OPraHuYecKUX BEIIECTB
IIPU HArpeBaHWU, TNOJIyYEHUE DTUJIEHA U HU3yUYECHHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKLIMU HA albICTUBI,
Kpaxmajl, yKCYCHYIO KHUCIIOTY; JeHaTypalus OelKoB
IIpU HArpEBaHUU, LIBETHHIE peakluu OETKOB; MPOBO-
IUTh PEAKIIMM MOHHOTO OOMEHA, ONPENENTh Cpery




- MOHMMAaTh U HKCMOJIb30BaTh MPEUMYIIECTBA KO-
MaHJIHOW Y WHJIUBUAYaJIbHOU pabOTHI;

- IPUHUMATBH 1IEJIM COBMECTHOM 1€ TEIBHOCTH, Op-
TaHW30BBIBATh U KOOPJIUHUPOBATH JAEHUCTBHUS 10 €€
JOCTHKEHUIO: COCTABIISATH IJIaH ACHUCTBUUI, pacIpe-
JEJSATh POJIU C Y4€TOM MHEHUI yYaCTHUKOB 00CY K-
JaTh PE3yJIbTaThl COBMECTHOU pabOTHI;

- KOOPJIWHUPOBATHh U BBINOJHATH PabOTy B YCJO-
BUSIX PEAIbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAH-
HOT'O B3aUMO/ICUCTBUSI;

- OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE IO-
BEJICHUE B PAa3JIMYHBIX CUTYalUSIX, MPOSBISThH
TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM
OBJiaieHue YyHUBEPCAJTbHBIMH PeryJasiTUBHBIMH
NeHCTBUSIMM:

) IPUHATHE ce0sl U IPYTHX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JIHOJIeH
IIPY aHAJIM3€ PE3YJIbTATOB JACATEIBHOCTH;

- IPU3HABAaTh CBOE MPABO U MPaBO APYTHUX JIIOAEH
Ha OIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3H-
MU JPYyTOro YEJIOBCKA,

BOJHBIX PACTBOPOB, KAUECTBEHHbBIE PEAKIIUU HA CYJIb-
¢at-, kapOOHAT- U XJIOPU]I-AHUOHBI, HA KATUOH aMMO-
HUSL; pelllaTh YKCIIEPUMEHTAIbHBIC 3a/1a4H 110 TeMaM
"Metauel" u "Hemeramibl") B COOTBETCTBUU C Tpa-
BUJIAMU TEXHUKH OE30MMaCHOCTH TpHU OOparieHuu ¢
BEIIECTBAMH M JTAOOpPaTOpPHBIM  000pPYAOBAHUEM;
MIPEICTABIATh PE3YJIBTAThl XUMHYECKOTO JKCIIEPHU-
MeHTa B (hopMme 3alucu ypaBHEHUIH COOTBETCTBYIO-
HIUX peakIuil u GopMyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTaTOB;

-yMETh CaMOCTOSITEJILHO TUIAHUPOBATh U MPOBOJIUTH
XUMUYCCKUAN SKCTIEPUMEHT (TIOJyICHHE W U3ydeHHe
CBOMCTB HEOPTAHMYECKUX M OPTaHUYCCKUX BEIIECTB,
KauyeCTBEHHBIC PEAKIMK YTICBOJIOPOIOB Pa3IMIHBIX
KJIACCOB U KUCJIOPOJICOAECPKALTUX OPraHUIECKUX Be-
IIECTB, PEIIEHNE IKCIIEPUMEHTAIILHBIX 3a/1a4 0 pac-
MO3HABAHUIO HEOPTAHWYECKUX U OPTraHUYECKUX Be-
IIECTB) ¢ COOIOJICHUEM TIpaBUjl O€30I1MacHOro obdpa-
IIEHUS C BEIlleCTBAMH U J1abOpaTOpHBIM 000pY10Ba-
HUEM, (HOPMYIUPOBATh IEIM UCCIICIOBAHUS, MPEI0-
CTaBJISATh B Pa3IMYHON (popMe pe3ysbTaThl IKCIICPH-
MEHTa, aHaJU3UPOBATh U OIICHUBATH UX JIOCTOBEP-
HOCTb;




OK 07. Copneii-
CTBOBATh COXpa-
HEHUIO OKpY Karo-
1IeN Cpeapl, pe-
cypcocoepexe-
HUIO, IPUMEHSTh
3HaHMS 00 U3Me-
HEHUU KIJIMMara,
PUHITUIIBI Oe-
PEXKITMBOTO TPO-
H3BOJICTBA, (-
(EeKTUBHO JeHi-
CTBOBATh B Upe3-
BBIYAlHBIX CUTYa-
IUSX

B o0J1acTH 3K0J10rM4e€CKOr0 BOCIMTAHUS:

- c(hOpMUPOBAHHOCTH IKOJIOTHYECKON KYJIBTYpHI,
NOHUMAHHE BIMSHUSA COLUAIBbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIIb-
HOM Cpepl, OCO3HAHHE TIJIOOATBFHOTO XapakTepa
AKOJIOTMYECKUX MTPOOIIeM;

- IUIAHUPOBAHHUE W OCYLIECTBICHHE JCHUCTBUM B
OKpYXamUIel Cpelle Ha OCHOBE 3HAHUS LEJIEeU
YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATUE IEVUCTBUN, NPUHOCSIINX BPEL
OKPY’KaIOIIEH CPELE;

- YMEHUE MPOrHO3UPOBATH HEOIATONPHUATHBIEC KO-
JIOTUYECKUE TTOCIEACTBUS IPEAITPUHUMAEMBIX JIEH-
CTBHM, IPEIOTBPAILATD HX;

- pacuIMpeHHue OombiTa ACATEIBHOCTHA 3KOJIOTHYE-
CKOM HaIlpaBJIEHHOCTH;

- OBJIAJICHUE HABBIKAMU y4e€OHO-UCCIIeIOBATEb-
CKOH, MPOEKTHON U COLMAIIBHOU IEATEIbHOCTH;

- chopMupoOBaTh MPEACTABICHUS: O XUMHUUECKOM CO-
CTaBJISIIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpa,
pOJIM XMMHH B TIO3HAHUU SBJICHUM MPUPOJBI, B Gop-
MHUPOBAHUH MBIIUICHUS U KYJIbTYPbl JIHNYHOCTH, €€
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMOM ISt
pelIeHUs TPaKTUYECKUX 3a/1a4 ¥ HKOJIOTUUECKHU 000C-
HOBAHHOT'O OTHOIIEHHSI K CBOEMY 3JI0POBBIO U MpH-
POJIHOM Cpelie;

- yMeTh COOII0/IaTh MPaBHIa SKOJOTHYECKU 11eJ1eCO-
00pa3HOTO MOBEJICHUS B OBITY U TPYJIOBOM JEATEIIb-
HOCTH B LIEJISAX COXPAHEHUS CBOETO 3I0POBbS U OKPY-
YKAIOLIEW MPUPOAHON CPENIbl, YUUTHIBATH OMACHOCTH
BO3JCHUCTBUS HA JKUBBIC OPTaHU3MBI OMPEAECIECHHBIX
BEIIECTB, MOHMUMAsI CMBICII MOKa3aTeNs MPEAeIbHON
JIOIYCTUMOM KOHIIEHTPAIIUH;

- YMETh MPOTHO3UPOBATH, AHAIU3UPOBATH U OLICHU-
BaTh C TMO3UIIMK KOJOTUUECKOW O€30MacHOCTH TO-
CJIeNCTBUS OBITOBOM M TIPOW3BOJICTBEHHOW JIESITEIIb-
HOCTH 4eJIOBEKa, CBSI3aHHOM C mepepaboTKoil Be-
HIECTB; UCIIOJIb30BATh MOJYUYCHHBIC 3HAHUS JJIsI TIPU-
HATHS TPAMOTHBIX pElIeHU MpoOJeM B CUTYyaIUsIX,
CBSI3aHHBIX C XMMUEH;

- YMETh OCO3HABATh ONACHOCTH BO3JICUCTBUS Ha KHU-
BbIE€ OPTaHWU3Mbl ONPEICICHHBIX BENIECCTB, MOHUMAs




CMBICJI TOKa3aTelsisl MPEeAeIbHOM JOMYyCTUMOW KOH-
IEHTpalluk, M TIOSICHATh Ha MpHUMEpax CIOCOObI
YMEHBIICHUSI U TIPEJOTBPAILCHUS UX BPEAHOTO BO3-
JCWCTBHS HA OPTAHU3M YEJIOBEKA.

IIK 1.2. Obecne-
yuBaTh Oe3011ac-
HYIO OKpYKaro-
1ryto cpeny

B 00s1a¢TH 3K0JI0rH4€CKOr0 BOCIIMTAHUSA:

- c(hOpMHUPOBAHHOCTH IKOJIOTHIECKON KYJIHTYpHI,
NOHUMAHHE BJIMSHUA COLUAIBbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHOM U COLMANIb-
HOM cpeibl, OCO3HAaHUE TJI0OATBLHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAHWE M OCYIIECTBJICHUE ICHUCTBUN B
OKpYXalIIEd Cpelle Ha OCHOBE 3HAHUS Leleu
YCTOWYHMBOTO PA3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATUE IEVUCTBUN, MPUHOCSIINX BPEL
OKPYKaroIIEH Cpee;

- YMEHHE MPOrHO3UPOBATH HEOIATONPUATHBIE IKO-
JIOTUYECKUE TIOCIIEICTBUS IPEANPUHUMAEMBbIX JIEH-
CTBHM, IPEIOTBPAILATD HX;

- pacuIMpeHUue ombiTa ACATEIBHOCTHA JKOJIOTHYE-
CKOM HAITPaBJIEHHOCTH,

- OBJIaJICHHE HaBbIKAMU y4e€OHO-HCCIEI0BATEIb-
CKOH, MPOEKTHON U COIUAITBHON NEATEIbHOCTH;

- chopMHUPOBATH TIPEACTABICHUS: 0 XUMUYECKON CO-
CTaBJISIFOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MUpA,
pPOJIM XUMHH B TIO3HAHUU SIBICHUW MPUPOJIBI, B (Hop-
MHUPOBAHUM MBILUIEHUS Y KYJIbTYPbl JIMYHOCTHU, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOU ISt
pelIeHus MPaKTUYECKUX 3a/1a4 U DKOJIOTHYeCKH 000C-
HOBAHHOT'O OTHOIIEHHSI K CBOEMY 3J0POBBIO U IPHU-
pOIHOM cpenie;

- YMeTh COOI0/IaTh MPaBUIa SKOJOTMYECKU 11eTIeCo-
00pa3HOTO MOBENICHUS B OBITY U TPYJIOBOM JEATEIb-
HOCTH B LIEJISIX COXPAHEHHUS CBOETO 3/10POBbs U OKPY-
YKAIOLIEW MTPUPOIHOM Cpebl;, YUUTHIBATH OIACHOCTH
BO3JECHUCTBUS HA JKUBBIC OPraHU3MBbI ONPEAECIECHHBIX
BEIIECTB, MOHUMAsI CMBICII MOKa3aTessd NpeaeabHON
JTOMTYCTUMOM KOHIIEHTPALINH;

- YMETh MPOTHO3UPOBATH, AHATMU3UPOBATH U OLICHU-
BaTh C MO3UIIMI IKOJIOTUYECKON OE30MacHOCTU TO-
CJeNCTBUS OBITOBOM M TIPOW3BOJICTBEHHOW JESITEIIb-
HOCTH 4YEJIOBEKa, CBS3aHHON C TIepepaboTKON Be-
IIECTB; UCIIOJIb30BaTh MTOJYYECHHBIC 3HAHUS JJISI TIPU-
HSITUS TPAMOTHBIX PELICHUN MPOOJIEM B CUTYalMsIX,




CBSA3aHHBIX C XUMMUEW;

- YMETbh OCO3HABaTh ONACHOCTh BO3ACHCTBUS HA KU-
BBIE OPraHU3MBI OIIPECIICHHBIX BELIECTB, IOHUMAs
CMBICJI TIOKAa3aTess MPEAEIbHON JOIYCTUMOU KOH-
[EHTPAIMH, U TIOSICHATHh Ha IPUMEPaxX CIOCOOBI
YMEHBIICHUS U IPEAOTBPALLEHUS UX BPEAHOTO BO3-
NEHUCTBUS Ha OPTAaHU3M YEJIOBEKa.




2. CTpyKTYypa H cojepkaHue 001eo0pa3oBaTeJbHOM AUCHUILTHHBI « XUMUS»

2.1. O0beM IMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bup yue0Hoi1 padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 1M CHUIIIMHBI 144
B T.4.

OcHOBHOe coepxkanmne 92
BT. 4.

TEOPETUIECKOE 00yUeHHE 36
NPAKTUYECKUE 3aHATUSA 38
8 m.4. KOHMPOJIbHblEe PabOmMbl 10
Ja00paTOpHBIE 3aHIATHUS 18
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHNE 40
(conep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. U..

TEOpETHIECKOoe 00yueHHe 8
MPaKTUYECKHUE 3aHATUS 20
nabopaTOpHbIE 3aHATUS 12

IIpomexyTouHas arrecTanus (IK3aMeH) 12




2.2. TemaTuyeckunii miaan yueoHnou qucuuniannbl IT1.1 Xumus

KonuyecTtBo yacoB npu ouHoi popme 00y-

HOMCHKJIATypC U XUMHNYC-

YCHUS
IIpome-
Teope- KyTOIHAs
Ne HanmenoBanne tem IIpakTn- | arrecra-
Beero | ¢ | yeckue 3a- | st (KOH-
CKHE 3a-
- HATUSA CyJibTa-
1M / DK-
3aMeH)
1. | CtpoeHue aTOMOB XUMHUYe-
CKHX 31eMeHTOB. [Ipupona 2 2 0
XUMHUYECKOU CBSI3U
2. | CtpoeHne aTOMOB XUMUYE-
CKUX 351eMeHTOB. [Ipupona 5 0 5
XMMHUYECKOU CBs3U. Pere-
HUE TPAKTUICCKUX 3aaHuN
3. | Ilepuoauueckuit 3aKOH U
2 0 2
tabiuna JI.11. MenneneeBa
4. | Tunbl XUMUYECKUX peaKInil 2 2 0
5. | CocraBieHue ypaBHEHUN
XUMHAYECKUX PEAKLIAMN. 2 0 5
YpaBHEHUS OKHCIICHHUS-BOC-
CTaHOBJICHHS
6. | DIeKTpoIUTHIECKas AUCCO- 5 2 0
IAANUs ¥ MOHHBIA 0OMEH
7. | JJaboparopnas pabota Ne 1 9 0 9
«Peakuuu ruapomsan
8. | KontponbHas pabota
«CTtpoeHue BelllecTBa U Xu- 2 0 2
MUYECKUE PEAKIIUM
9. | Knaccudukanus, HOMEHKIIa-
Typa ¥ CTPOCHHE HEOPTaHH- 2 2 0
YCCKUX BEIICCTB
10. | Pemenue 3aga4 Ha pacuer
MacCOBOM 10U (Macchl) XH-
MHYECKOTO dJIeMEeHTa (CO- 2 0 2
€IMHEHHUSI) B MOJICKYJIE
(cMecn)
11. | Pemienue npakTU4ECKUX 3a-
JaHWM 10 Ki1accuuKaiuu, 2 0 2




CKUM (opMyJiaM HEOpraHu-
YECKUX BELIECTB Pa3IUUYHbIX
KJIACCOB

12.

MeTtamisl

o

13.

Hemetamsl

14,

XUMHYECKUE CBOMCTBA OC-
HOBHBIX KJIACCOB HEOPTaHU-
YECKUX BEIECTB

15.

CocraBnenue ypaBHEHHM
XUMUYECKUX peaKIii ¢ yda-
CTHUEM HEOPraHUYECKUX Be-
IECTB

16.

JlabopatopHas pabota Ne 2
«CBoMCTBa METAJJIOB U HE-
METaJUIOB)

17.

[Ipon3BoacTBO HEOPraHUYE-
CKHX BEILECTB

18.

3Ha4YeHne U MPUMEHEHUE He-
OpraHUYECKUX BELIECTB B
OBITY U Ha POU3BOJICTBE

19.

KontposnbHas pabota
«CBOICTBa HEOPTAHUYECKUX
BEILIECTBY

20.

Knaccudukanus u ctpoenue
OpPraHUYECKUX BEIECTB

21.

Howmenknatypa opranunye-
CKHUX BEILIECTB

22,

[IpenenbHbIE YTIIEBOAOPOIBL.

HenpenenvHbie u apomaTu-
YECKHUE YIJIEBOIOPOIBI

23.

Kucnopoacoaepxaiue co-
eauHeHus. Mblia Kak cou
BBICIIIUX KapOOHOBBIX KHC-
JIOT

24.

A30TCcoaepxKalne CoequHe-
HUS (AMUHBI 1 aMUHOKHC-
JIOTBI, OCJIKH)

25,

Knaccudukanus u ocoben-
HOCTH OPTraHMYECKUX peak-
. PeakiimoHHbBIE [IEHTPBI.
Panukansr

26.

Pemrenue nemnouek npespa-
ICHUM HA TEHETUYECKYIO




CBSA3b MEXIY KJIaCCaMU Op-
raHUYECKUX COCTUHEHUM.
Peienue pacueTHbIX 3a1a4
[0 YpaBHEHUSM PEAKIIH C
y4acTUEM OPraHUYECKHUX Be-
IECTB

27,

Jlabopatopnas pabota Ne 3
«Ilomy4yenue sTuneHa un nsy-
YEHHE €r0 CBOMCTBY

28.

buooprannueckue coenune-
Hus. IIpumenenue u Ouoio-
I'MYECKasi pOJib YIJIEBOJIOB

29.

HyxkiienHOBBIE KUCIIOTHI: CO-
cTaB u ctpoenue. [Iponssoa-
CTBO U IPUMEHEHUE OPTraHHU-
YECKUX BEUIECTB B MPOMBIII-
JIEHHOCTH

30.

Pemenune npakTuko-opreH-
THPOBAHHBIX 3aIAHUM TI0 CO-
CTaBJICHUIO XUMHYECKUX pe-
aKI1, OTPAKAOIINX XUMHU-
YECKYI0 aKTUBHOCTb OpPTraHMU-
YECKUX COCMHEHUM B pas3-
JMYHBIX Cpellax

31.

KontponbHas paborta
«CTpyKTypa u CBOMCTBa Op-
TaHUYECKUX BEIIECTBY

32,

Kunetnueckue 3akoHomep-
HOCTH MPOTEKAHUS XUMUYE-
CKUX peaKiui

33.

JlaGoparopnas pa6ota Ne 4
«3yueHue 3aBUCUMOCTH
CKOPOCTH XUMHUUYECKOM peaK-
MU OT KOHLICHTPALINU pea-
TUPYIOIIUX BEUIECTB U TEM-
nepaTypbl

34.

TepMoarHaAMHUYECKHE 3aKO-
HOMEPHOCTH ITPOTEKAHUSA
XAMUYECKUX peakunil. PaB-
HOBECHE XUMUYECKHUX pEaK-
1005051

35.

[Tpunnun Jle [latense




36.

JlaboparopHas padota Ne 5
«M3yueHune BIUSHUS pa3ny-
HBIX ()aKTOPOB HA CMEIICHHE
XUMHYECKOTO PABHOBECHS)

37.

Kontponbhas pabora «Cko-
POCTb XUMUYECKON PEAKIUU
Y XUMHUYECKOE PABHOBECHEY

38.

JlucniepcHbIE CUCTEMBI U
(baKkTOpBI UX YCTONYMBOCTH

39.

Pemenue 3a/la4 Ha IIpUro-
TOBJICHHC PACTBOPOB. Peme-
HHC IIPAKTHKO-OPUCHTUPO-
BAaHHBIX PACUCTHLBIX BaHaHI/Iﬁ
Ha JUCIICPCHBIC CUCTCMBI

40.

Jlabopatopnas pabota Ne 6
«IIpurorosnenne pactBo-
pPOBY»

41.

JlaGopatopnas padota Ne 7
«HccnenoBanue aucriepe-
HBIX CHCTEM)

42.

Kontponbnas paborta «Jluc-
MIEPCHBIE CUCTEMBI»

43.

OGHapyxeHue HeopraHuye-
CKUX KaTUOHOB U AaHUOHOB

44,

JlaGoparopHas pa6ota Ne 8
«O0OHapykeHre HEOpraHU-
YECKUX BEIIECTB (KAaTHOHOB
|-VI rpynm uin aHMOHOB) C
MCIIOJIb30BaHNEM KayeCTBEH-
HBIX aHATUTHYECKUX Peak-
1005071

45,

OO6HapyxeHue opraHuye-
CKHX BEIIECTB OTACIbHBIX
KJIACCOB C UCIOJIb30BAaHUEM
KaY€CTBEHHBIX PEAKIUI

46.

JlaGopartopnas pa6ota Ne 9
«Ob6HapyxeHue opraHuye-
CKUX CO€IUHEHUN OTIC/Ib-

HBIX KJIACCOBY»

47.

DxkoJiornyeckas O0e3omnac-
HOCTb ITOCJIEACTBUI OBITO-
BOW U TPOU3BOJACTBEHHOMU
JIeSITEJIbHOCTH YEeJI0BEKa




48.

AHanu3 uHdopMaiuu o mnpo-
W3BOJICTBEHHOM EATEIHLHO-
CTH YEJI0BEKa

49,

JlabopatopHas paborta Ne 10
«OcHOBBI J1a0OpaTOPHO
MTPAKTUKI

50.

BrinojHeHne TUIIOBBIX pac-
YCTOB IO TCMATUKE SKCIICPH-
MCHTAa

ol.

O6paboTKa JaHHBIX, aHAJIN3
M OIICHKA UX JIOCTOBEPHOCTH

92.

[IpeacraBnenue pe3yabTaToB
AKCIIEPUMEHTA B PA3IUYHON

dbopme

53.

XUMUYECKHI aHaIu3 Mpoo
BOJIBI

o4,

CnocoObl BEIpaKEHHS KOH-
LIEHTPAIMK PACTBOPOB

55.

Jlabopatopnas paborta Ne 11
«HMccnenoBanue XumMmu4e-
CKOT'0 COCTaBa mpo0 BOJBI»

56.

XUMHYECKUN KOHTPOJIb Ka-
YeCTBa MPOAYKTOB TUTAHUS

S7.

Oprannyeckue U HEOpraHu-
YECKHUE BEILECTBA, BXOISIINE
B COCTaB IPOJYKTOB IUTA-
HUS

58.

Jlabopatopnas pabota Ne 12
«HccnenoBanue xumuye-
CKOT'0 COCTaBa MPOYKTOB
TUTAHUSD

99.

XUMHUYECKHUIN aHATIU3 MPO0O
TIOYBBI

60.

Ob6nactu Ha3HaueHus (Mpu-
MEHEHUS1) TTOYBbI, UCXOS U3
Ka4E€CTBEHHOI'O U KOJIMYe-
CTBEHHOTI'O COCTaBa. AHAJIN3
HOPMAaTUBHOU JIOKyMEHTa-
092071

61.

Jlabopatopnas paborta Ne 13
«HccnenoBanne xummye-
CKOT'0 COCTaBa Mpo0 MOYBBD»

62.

Uccnenosanne o0HEKTOB
ouochepsl




63.

HccnenoBanne 0ObEKTOB
ouochepsl

64.

[IpeacraBnenue pe3yabTaToB
BBITIOJIHEHUS Y4eOHO-HUCCIIe-
JIOBATEJIbCKUX MPOEKTOB
(BBICTYyIUUICHUE C TIPE3CHTa-
1028370

65.

JlabopatopHas pabota Ne 14
«HccnenoBanne npeaioxKeH-
HOT'0 00OBEKTA HA KUCIIOT-
HOCTb, IIEJI0OYHOCTh, XUMHU-
YECKUU COCTaB»

66.

JlabopatopHas paborta Ne 15
«O0paboTka pe3yabTaToB
uccienoBanus. OleHKa Ka-
YeCcTBa MCCIIEAYEeMOro 00b-
€KTa, UCXOIS U3 Pe3yIhbTaTOB
XUMUYCCKOTO aHAJIH3a)

67.

IIpome:xyTouHas arrecTa-
HUs: DK3aMeH

12

6/6

68.

BCEI'O

144

44

88

12




2.3. TemaTudeckuii njian u cogep:xkanue ucuumuinnael [1.01 Xumusn

Dopmu-
Haumenona- Oone
HHE PAIIEIOB Conep:xkanue yueOHOro marepuasa (OCHOBHOE H npo«beccnonaﬂbno:opneHTnpo- v ua. | PYEMbIE
" TeM BaHHOE), JIA00PATOPHbIE U NMPAKTUYECKHE 3aAHATHS, IPUKJIATHON MOIYJIb OB KOMIIe-
TeHIIHHU
OcHOBHOE coJep:KkaHne 92
Paznen 1. OcHOBBI CTPOCHHS BellleCTBA 6
Tema 1.1. OcCHOBHOE coJIep;KaHue 4 OK 01
Crpoenue CoBpeMeHHas MOJIeJIb CTPOSHHS aToMa. DIIeKTpoHHas KoHdurypaius aroma. Kiaccu-
aTOMOB XMMH- |(pUKaIMsI XUMHYSCKUX DIIEMEHTOB (S-, P-, d-37eMeHThI). BaneHTHbIC 31ekTpoHbl. Ba-
YCCKHX 3JIe-  |JIEHTHOCTbh. DJIEKTPOHHAS MPUPOAA XUMUUYECKON CBS3H. DNEKTPOOTPULIATEIBHOCTh. Ko-
MEHTOB U NIPU- |BaJICHTHAs CBS3b, €€ PA3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHus (OOMEHHBIN U J0-
poia XUMHYC- (HOpHO-aKIeNnTOpHbIN). MoHHast cBsA3b. MeTamnueckast CBs3b. BoopoiHast CBs3b.
CKOH CBSI3H Me)XMOJEeKyYJIIpHBIE B3aUMOIEHCTBUSL.
N30Tonbl, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa, THOPUAN3alUs aTOMHBIX Op-
OouTasen.
Pemienne nmpakTuueckux 3aJlaHuil Ha COCTABJICHUE IEKTPOHHO-Tpaduyeckux Gopmyn
37€eMEHTOB 1—4 nepuooB.
Pemenune 3a1annii Ha KCNIOJIB30BAHUE XUMUUYECKOM CUMBOJIMKY U HA3BaHUM COEIUHE-
HHUM IO HOMEHKJIATYpEe MEXKAYHAPOJIHOTO COK3a TEOPETUUECKOMN Y NMPUKIIATHOW XUMUU
Y TPUBUAIBHBIX HA3BAHUH /U1 COCTABJICHUS XUMHUECKUX (DOPMYIT IBYXaTOMHBIX CO-
eAMHEHUH (OKCHIOB, CYIb(HUI0B, THAPUIOB | T.I1.) U APYTUX HEOPTAHUIECKUX COCITH-
HEHHI OTJIENIbHBIX KIIACCOB.
Teopernueckne 3aHsATHS 2
1. Teopetuueckoe 3ausitue Ne 1 «CtpoeHre aTOMOB XUMUYECKUX 3JIeMEHTOB. [Tpu- 2
poaa XUMUYECKOW CBSI3H»
IIpakTH4YecKue 3aHATHS 2




1. ITpaktuyeckoe 3auatue Ne 1 «CTpoeHre aTOMOB XMMUYECKUX 3JIeMeHTOB. [Ipupoaa
XUMUYECKOH CBsi3H. PellleHne npakTuuecKux 3a/1aHuii»

Tema 1.2.
[Tepuonnye-
CKHMHU 3aKOH U
tabmuma JI.1.
Menneneena

OcHOBHOE coJiep;KaHue

[Teprnonnueckas cucteMa xumuueckux 31eMeHToB [[. 1. MenneneeBa. @usndeckuii
cmbici [lepuonnueckoro 3akona /(.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHH C MOJOKEHUEM XUMMUYECKOTO 3ieMeHTa B [lepuoanueckoil cucreme.
MupoBo33pendyeckoe n HayuHoe 3HaueHue [lepuonnueckoro 3akona J1.11. Mennene-
eBa. [Iporno3el JI.11. MenaeneeBa. OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
Pemenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUECKHUX 3alaHUN HA XapaKTEPU3ALUIO
XUMHUYECKUX 3JIEMEHTOB «MeTaunyeckue / HeMEeTaJUIMYeCKUEe CBOMCTBA, AIEKTPOOT-
PHULATEIBHOCTD U CPOJICTBO K JIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHHEM B IIEPUOJUUECKON CHCTEME XUMHUYECKHUX
anemeHToB .M. MennaeneeBay.

IIpakTHYecKHe 3aHATHS

1. ITpaktuyeckoe 3ausitue Ne 2 «Ilepuonnueckuii 3akoH u tadbnuua .M. Mennene-
eBay

OK 01
OK 02

Paznen 2. XuMu4ecKue peakimumn

10

Tema 2.1.
Tuner xumu-
YECKHUX pEaK-
805051

OcHOBHOE coep:xkaHue

Knaccudukanus u TUIIbI XUMHUYECKUX PEAKIUI C yuacTHEM HEOPraHUYECKUX Be-
niecTB. KonnuecTBeHHbIE OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI
B XMMUU U PACUEThI 110 YPABHEHUSAM XUMHUYECKUX peakiuil. Mosb Kak eIMHUIIa KOJuU-
yecTBa BeulecTBa. MoJsipHas Macca. 3aKOHbI COXPAHEHUSI MacChl M DHEPTUU. 3aKOH
ABoraapo. Monsipablii 00beM ra3zoB. OTHOCUTENbHAS TJIOTHOCTh Fa30B.

Peakiuu KoMmIIekcooOpa3oBaHUsl C y4aCTHEM HEOPraHUYECKUX BEIECTB (Ha MpUMeEpe
T'MIPOKCOKOMITIIEKCOB IIMHKA U aJTFOMUHMUS).

CocraBiieHue ypaBHEHUI peakluii COeTUHEHUs, pa3I0KEHUs, 3aMellleHus, OOMeHa.
YpaBHeHHsI peakllnii TOPEHHsI, HOHHOTO OOMEHa, OKHUCIICHHUSI-BOCCTAHOBJICHUSI.

OK 01




Pacuer kolMueCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIUH.
Pacuer kolMueCTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEAKIIMU COSAMHEHHUS, €CJIA OHO
13 BEIIECTB JIaHO B U30BITKE W/ WM COACPKUT MpumMecH. Pacuer MaccoBoil miin 00beM-
HOM JI0JIM BBIXO/1a MPOIYKTa PEaKIuy COSAUHEHUS OT TEOPETUUECKH BO3ZMOYKHOTO.
Pacuer 00BeMHBIX OTHOIIIEHU ra30B. PacueT Macchl (00beM, KOJTMYECTBO BEIIECTBA)
MPOYKTa PEaKINH, €CJIM OHO U3 BEIIECTB JaHO B BUJIC PACTBOpA C ONPEIACICHHOM
MAaCCOBOH JIOJIEM PACTBOPEHHOIO BEIIECTBA.

VYpaBHeHUs1 OKUCIICHUSI-BOCCTaHOBIIeHU. CTeneHb okucieHus. OKUCIUTENb U BOCCTa-
HOBUTEIb. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUK B IPUPO/IE, TPOU3BOICTBEH-
HBIX MPOIIECCaX U KUZHEAEATEIbHOCTU OPTraHU3MOB. OKUCIUTEIIBHO-BOCCTAHOBUTEIb-
HbII oTeHMal cpeabl. CocTaBiIeHUE U YPaBHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBHU-
TEJIbHBIX PEAKIUA METO/IOM AJIEKTPOHHOTO OanaHca. TUMMYHbIE HEOPTaHUYECKUE
OKUCJIMTEIN U BOCCTAHOBUTEIN. DJIEKTPOJIN3 PACTBOPOB M PACILJIABOB COJICH.

Teopernueckue 3aHATHHA

1. Teopetuueckoe 3auste Ne 2 « TUTIBI XUMUYECKUX PEAKITUI

IIpakTHYecKHe 3aHATHS

1. ITpaktuyeckoe 3ausitue Ne 3 «CocraBieHnue ypaBHEHHN XUMUYECKUX PEaKLUK.
YpaBHEHUSI OKUCIEHUSA-BOCCTAHOBIICHUS »

NINININ

Tema 2.2.
DIIEKTPOIUTHU-
yeckas JUcco-
[MaIMs U HOH-
HBIM 0OMEH

OcHOBHOE coep:kaHue

Teopus AMEKTPOTUTHUECKON nuccormaiuu. Peakiiuu nonHoro oomena. CocrapiieHue
peaxkiuii HOHHOrO OOMEHA MyTeM COCTaBJICHUS MX MOJHBIX M COKPAIlEHHBIX MOHHBIX
YPaBHEHUM.

['unponu3 coneil. 3HaueHue TUIPOJIM3a B OMOJIOTHYeCKUX OOMEHHBIX MpoIieccax.
[IpuMeHeHne TuAPOIN3a B IPOMBIIIJIEHHOCTH.

HccnenoBanue cpeipl pacCTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIMU U CIA0BIMU MTPO-
TOJIMTAMM, U UX PEAKIIMIl C pacTBOpaMH I1eJ0uu U kapOoHara Hatpusi. CocTaBieHue
peakuyii TUAPOIU3a COJIEH.

Teopernuyeckue 3aHATHS

OK 01




1. Teopetuueckoe 3ausaTue Ne 3 « DNEKTPOIUTUYECKAS] TUCCOIMAIINS U MOHHBIN 00- 2
MEH
JlaGopaTopHble 3aHATHS 2
1. JTaboparopnas pabota Ne 1 «Peakumu ruaponmsa. 2
KonTtpoJsbHasn
padora 1 1. KonTposbHas pabota «CTpoeHHE BEIIECTBA U XUMUUECKUE PEAKITUN. 2
Pasznea 3. CTpoeHue M CBOHCTBA HEOPTAHMYECKHUX BelleCTB 22
Tema 3.1. OcHOBHOE coJIep;KaHue 6 OK 01
Knaccuduxa- | IIpenmer HeopraHndeckoir XUMuH. B3anMocBs3b Heopraumdeckux Bemiects. Kiaccu- OK 02

1IUsl, HOMEHKJIa-
Typa U CTpoe-
HUE HEOpTaHu-
YECKHUX Be-
IIECTB

dbukanus Heoprannyeckux Beniects. [IpocTeie u cioxkHbie BemecTBa. OCHOBHbBIC
KJIACChI CJIOKHBIX BEIIECTB (OKCHUIbI, TUIPOKCUIBI, KUCIIOTHI, coin). HomeHknarypa u
HA3BaHUE HEOPTAaHMYECKUX BEIIECTB UCXOIS U3 UX XUMUUYECKON (DOPMYITBI HITH CO-
CTaBJICHUE XUMHUYECKOU (POPMYJIIBI HCXOAS U3 HA3BaHUS BEIIECTBA MO MEXTyHAPO/I-
HOW WJIA TPUBUAJIIBHOM HOMEHKJIAType.

MexxmonekymsipHble B3auMoaencTBusl. Kpucramnoruapatel. ArperaTHble COCTOSTHUS
BemecTBa. Kpucrammueckue u amopdHbie BemecTBa. TUITHI KPUCTATUIMYECKHUX Pellie-
TOK (aTOMHasi, MOJIEKYJIsIpHAs!, HOHHAs, METaJuInuecKasi). 3aBUCUMOCTb (DU3UYECKUX
CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKOM perieTku. [Ipruunnbr MHOTOOOpa3us Be-
IIECTB.

COBpCMCHHBIG MNpeACTaBJICHUA O CTPOCHUN TBCPALIX, KUIKHUX H Fa3006p33HBIX BC-

IICCTB. >KI/I,Z[KI/IC KpuCTaJlJIbI.

Perienue 3a1au Ha pacyeT MacCOBOM JIOJIM (MAacChl) XUMHUECKOTO dJIEMEHTa (COeIuHe-

HUSI) B MOJIEKYJIE€ (CMECH).

Pemenue IMPaKTHYCCKHUX 33.,Z[aHI/II\/’I I10 KJ'IaCCI/I(l)I/IKaLII/II/I, HOMCHKJIAaTypC U XUMHUYCCKHUM
(bopMynaM HCOPraHUMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (HEBBIBEITB U COCTaBJIATH

(bopMyIIbl XUMHUYECKHX BELIECTB, ONPEACISITh MIPUHAAIICKHOCTD K KJIaccy).
HcTounuku xumMuueckoil uHpopmanuu (HayyHas 1 yueOHO-Hay4IHasl IUTepaTypa,
cpencTBa MaccoBoil unopmarmu, cetb Mutepuet u apyrue). [louck nudopmanuu no
HA3BAHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (pOopMyJiaMm.




Teopernueckue 3aHATHA

Teopernueckoe 3anarue Ne 4 «Knaccudukanus, HOMEHKIATypa U CTPOESHUE Heopra-
HUYECKUX BEIIECTBY

HpaKaneCRne 3aHATUA

[IpakTueckoe 3ausarue Ne 4 «Pemienue 3aga4 Ha pacueT MacCcoBOM 10 (Macchl) Xu-
MHUYECKOTO dJIeMEHTa (COSMHEHUSI) B MOJICKYJIE (CMECH).»

N

[TpakTrueckoe 3anstue Ne 5 «Perienne nmpakTHYECKUX 3aIaHUH 10 KiIaccupuKammm,
HOMEHKJIaType U XUMUUYECKUM (popMyriaM HEOPTaHMYECKUX BEIIECCTB PA3TUIHBIX
KJIACCOB»

Tema 3.2. Ou-
3UKO-XUMHYE-
CKHE CBOMCTBA
HEOpraHuye-

CKHUX BCIIICCTB

OcHoBHOE COACPKaHUC

10

OO0mue puznyeckue 1 XMMUYECKHEe CBOMCTBA MeTauioB. CIocOObI MOTy4YeHUsl. 3Ha-
YEHHUE METAJUIOB U HEMETAJUIOB B IIPUPOJE U )KU3HEIEATEIBHOCTH YEI0BEKa U Opra-
HU3MOB. Koppo3usi MeTanioB: BUIbI KOPPO3UHU, CITIOCOOBI 3aIIUTHl METAJIOB OT KOPPO-
3UMU.

OO6mue pu3nyecKre 1 XMMUIECKHUE CBOMCTBA HEMETAIIOB. TUIIMYHBIC CBOMCTBA Me-
tayuioB [Y— YII rpynm. Knaccudukaius u HOMEHKIaTypa COSIMHEHU HEMETAJIJIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B MIPUPO/IE.

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOJIOPOIHBIX COEIMHE-
HUM, BBICIINX OKCUIOB U TUJIPOKCUIOB.

CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIIUNA C YHaCTUEM MPOCTHIX U CIIOXKHBIX HE-
OpraHUYeCKHUX BEIIECTB: OKCHU0B METAJIJIOB, HEMETAJIJIOB U aM(POTEPHBIX JIEMEHTOB;
HEOPTaHUYECKUX KUCJIOT, OCHOBAaHUM M aM(OTEPHBIX THIPOKCUIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOIMX UX CBOWCTBA.

UccnenoBanne GpU3NIECKUX U XUMUUECKUX CBOMCTB METAJUIOB M HEMETAJIOB. Perie-
HUE SKCIEPUMEHTAIBHBIX 3a7a4 IO CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJLIOB U
HEMETAJJIOB, 110 PACIIO3HABAHUIO U MOJYYEHUIO COCTUHEHNN METAJUIOB U HEMETAJLIOB.

Teopernueckue 3aHsATHS

1. Teopetnueckoe 3ansitue Ne 5 «MeTtanmab

N

2. Teopernueckoe 3anarue Ne 6 «Hemeramib»

OK 01
OK 02




3. Teopernueckoe 3auaTue Ne 7 « XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHH-
YECKHUX BEHIECTB (OKCHJIOB, THAPOKCHUIOB, KHCJIOT, COJICH U JIp.)»

IIpakTuyeckue 3aHATHS

1. ITpaktuyeckoe 3anstue Ne 6 «CocraBieHre ypaBHEHUI XUMUYECKUX PEAKIIMI ¢ yda-
CTUEM HEOPraHWYECKUX BEIIECTB)

JlabopaTopHble 3aHATHS

1. JTabopatopHas padota Ne 2 «CBolcTBa METAJUIOB M HEMETAJIIIOBY.

N

Tema 3.3. [Ipo-
M3BOJICTBO He-
OpraHUYeCKUX
BEILIECTB. 3HA-
YeHUE U MpUMe-
HEHUE B OBITY U
Ha IPOU3BO/JI-
CTBE

OcHoBHOE COACPKaHMuC

OO6uue mpeacTaBieHUS O MPOMBIIIIEHHBIX CIOCO0ax MOJYy4YeHUS XUMUUYECKUX Be-
1IeCTB (Ha MpUMEpPEe MPOU3BOACTBA aMMHAaKa, CEPHON KUCIIOTHI).

Yepnas u nBeTHas metamutyprus. [I[pakTuueckoe npuMeHEeHUEe IEKTPOar3a AJisl oJTy-
YEHUS HIEIOYHBIX, IETOYHO3EMETBHBIX METAILIOB U AFOMUHUS. CTEKIIO U CUJIMKAaTHAS
MPOMBIILICHHOCTb.

Pemenre npakTHKO-OPUEHTUPOBAHHBIX 33IaHUI O POJIM HEOPTraHUYECKON XMMUU B Pa3-
BUTHUM MEAUIMHBI, CO3JaHUH HOBBIX MAaTEpPHUalOB (B CTPOUTEILCTBE M JIp. OTPACIAX
MPOMBIILJIEHHOCTH), HOBBIX HCTOYHUKOB PHEPIrUuM (aJIbTE€PHATUBHBIE UCTOYHUKH SHEP-
T'HH) B pEIICHUU MTPOOIIEM IKOJIOTUUECKON, SHEPTETHUECKON 1 TTUIIIEBOI 0€30MaCHOCTH.
[Tpobiiema 0TX0A0B ¥ TOOOYHBIX MPOIYKTOB.

Teopernueckne 3aHsATHS

1. Teopetnueckoe 3ansitue Ne 8 «I[Ipon3BoICTBO HEOPraHUUECKUX BEIIECTBY

IIpakTHYecKHe 3aHATHSH

1. ITpakTueckoe 3ausatTre No 7 «3HaueHUE U TPUMEHEHNE HEOPTaHUYECKUX BEIECTB
B OBITY M Ha MPOU3BOJICTBE

NINININ

KonTpoabnas
pabora 2

1. Kontponbhas pabota «CBolicTBa HEOPTAHUUECKHUX BEIIECTBY.

OK 01
OK 02

Pa3gen 4.

CTpoeHne ¥ CBOMCTBA OPraHUYEeCKHUX BellleCTB

24

OcHOBHOE coaepxaHue

OK 01




Tema 4.1.
Knaccuduxka-
IUs1, CTPOCHHUE
Y HOMEHKJIa-
Typa OpraHuye-
CKHX BEIIECTB

[IpenmMeTr opranndeckor XuMun. B3anMocCBs3bp HEOPraHUUECKUX U OPTaHUYECKUX BE-
IIECTB.

XHUMUYECKOE CTPOEHUE KAK MOPSIOK COETMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX Ba-
JeHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOECHHSI OPraHUYECKUX CO-
eauHeHnid A.M. bytnepoBa. YriaepoIHbli CKEIET OpraHNIeCKON MOJIEKyYIbl. Moneky-
JSIPHBIC ¥ CTPYKTYPHBIC (pa3BEPHYTHIE, COKPAIICHHBIC) XUMHUUYECKHE (DOPMYJIIbI. 3aBH-
CUMOCTB CBOMCTB BELIECTB OT XUMHYECKOTO CTPOECHUS MOJIEKYIL. MI30MepHs 1 H30MEPHI
(cTpykTypHas, reomeTpuueckas (uuc-tpaHc-uzomepusi). KpaTHocTh Xumuueckoi
CBSA3U.

[Tonsitue o pyHkmonaneHoM rpynne. [puHuune! knaccuukanum opraHu4ecKux co-
eaMHeHur. MexayHapoaHas HOMEHKJIATypa U MPUHIIMITEI HOMEHKJIIATYPbl OpraHuye-
CKHMX COCIUHEHHUM.

HomenkiaTypa opraHn4ecKux COeIMHEHUI OTACIIbHBIX KIacCOB (HACHIIICHHbIC, HEHA-
CBIIIEHHBIE ¥ ApOMATUYECKUE YTIEBOAOPOIbI, CIIUPTHI, PEHOJIbI, AJIbIETHIbI, KETOHBI,
KapOOHOBBIC KUCIIOTHI U p.) CocTaBiIeHUE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMysT OpraHMYEeCKUX BEIIECTB OTACIBHBIX KJIACCOB, UCTIOIL3YS UX HA3BAHUS 110 CH-
CTeMaTUYEeCKON HOMEHKIaType. Pacuersl mpocreiiieit (opMysibl OpraHndecKon Mo-
JICKYJIbI, UICXOJIS U3 DJIEMEHTHOTO cocTaBa (B %).

Teopernueckue 3aHATHS 2

1. Teopetuueckoe 3anstue Ne 9 «Knaccudukaius u CTpoeHre OpraHuYeCcKuX Be- 2

IIIECTBY

IlpakTHyeckue 3aHATHS 2

1. Tlpaktyeckoe 3ansaTue Ne 8 «k HomeHkIIaTypa OpraHndecKux BEIICCTBY 2
Tema 4.2. OcCHOBHOE coJIep;KaHue 12 OK 01
CBoiicTBa opra- | ®U3nKO-XMMHYECKHE CBOMCTBA OPraHUYECKHUX COEIUHEHHI OTAEIbHBIX KIIACCOB (0CO- OK 02

HUYECKUX CO-
e INHEHUH

OCHHOCTHU KJIacCU(PHUKAIIMY 1 HOMEHKJIATYphl BHYTPH KJIacCa; TOMOJIOTUYECKUM DSl U
obmrast hopmyna; uzoMepusi; GU3NIECKrEe CBONCTBA; XUMUYECKHUE CBOWCTBA; CIIOCOOBI
HOJIYYECHHUS]).




[IpenenpHbIE yraeBOAOpOabl. ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HICTOUHHKOB
TeIjia B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOJAHBIX YTIIEBOIOPOJIOB, HAXOXKIE-
HUE B IPUPOJAE U TPUMEHECHHE AIIKAHOB)

HenpenenbHble 1 apoMaTHYECKUE YIIEBOA0POAbl. [lonnMmepu3anns 3THiIeHa Kak oc-
HOBHOE HAIIPaBJICHUE €T0 UCIIOJb30BaHus. ['opeHne aneTuiaeHa Kak UICTOYHUK BBICO-
KOTEMIIEPATYPHOTO TJIAMEHU JJIS1 CBAPKH U PE3KU METAJLIIOBY»

Kucnopoaconepxaiiue coequHeHUs (COUPTHI M TPOCThIE 3(DUPHI, (PEHOIBI, aTbAETUIbI
U KETOHbI, KapOOHOBBIE KUCJIOTHI U UX MPOU3BOAHBIC). [[pakTHUeckoe MpUuMEHEHNE
ATUJICHTJIMKOJIS, Thulepuna, penona. [Ilpumenenue popmainpieruaa, aleranabIeruia,
YKCYCHOM KUCJIOThI. MbL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue CBOM-
CTBa MbLIA.

Knaccudukanus u 0coOOEHHOCTH OpraHrueckux peakiuii. Peakunonnsie neHTpsl. Pa-
nuKainel. [leppoHayanbHbIE MOHATUA O TUIIAX U MEXaHU3MaX OPraHUYECKUX PEaKIUH.
Pemenune nenovyek npeBpalieHnii Ha FeHETUYECKYIO CBSI3b MEXKIY KilacCaMU OpraHu-
YECKUX COCAMHEHUN C COCTABIICHUEM HA3BaHUKM OPraHUYECKUX COCIUHEHUM 10 TPH-
BUAJIbHOM WJIM MEXIYHAPOIHOW CUCTEMATUYECKOM HOMEHKIaType. Pemenue pacuer-
HBIX 33/1a4 [0 YPABHEHMSAM PEAKLIMMN C yUaCTUEM OPraHUYECKUX BEILIECTB.

[Tomy4yenue sTusIeHa U3 ATAHOJIA B TAOOPATOPUU U U3YUEHUE €T0 (U3UUECKUX U XUMU-
YeCKuX CBOMCTB. COCTaBIEHNE PEAKIIMN IPUCOEANHEHNS U OKUCIIEHUS HA IPUMEPE
ATUJICHA. PellleHne pacyeTHbIX 3a7a4 C UCMOJIb30BAHUEM IUIOTHOCTH T'a30B MO BOJO-

POy M BO3IYXY.

Teopernueckue 3aHATHA

1. Teopetuueckoe 3ansitue Ne 10 «IIpenenpabie yrieBogopoasl. HenpenensHbie u apo-
MAaTHYECKUE YIIIEBOIOPOIbI»

2. Teopetuueckoe 3ansatue Ne 11 «Kucnopoaconepxaiue coenuHeHus. Mblia Kak coJix
BBICIIMX KAPOOHOBBIX KHUCIOT»

3. Teopernueckoe 3auatue Ne 12 «Azotcoaepkaiue coequHeHus (aMUHbI 1 aMUHOKHUC-
JIOTBI, OCTIKK)»




4. Teopetnueckoe 3ansatue Ne 13 «Knaccudukaius 1 0COOEHHOCTH OPraHUYECKHUX pe-

akunil. PeakiinonHbie eHTpbl. Pagukanbny 2

IlpakTHyeckue 3aHATHSI 2

1. ITpaktrueckoe 3anatue Ne 9 «Pemenue menovex npeBpameHnii Ha TCHETHYECKYTO

CBSI3b MEXJIy KJIacCaMU OpPTraHMYECKUX COeMHEHU. Pellienne pacueTHbIX 3a/1a4 1o 2

YpaBHEHUSIM PEaKIUi C yYaCTUEM OPTaHUYECKUX BEIIECTB.»

JlaGopaTopHble 3aHATHS 2

1. JTaGoparopnas padota Ne 3 «IlogyueHue sTHI€HA U U3YyYEHUE €r0 CBONCTBY. 2
Tema 4.3. Op- | OcHOBHOe co/iepKaHNe 6 OK 01
raHUYCCKUe Be- | buooprannyeckue coenuHeHus. [IpuMeHeHHe W OHOJOTrMYECKas poJib YrIEBOAOB. OK 02

IIECTBA B JKU3-
HEJIEATEIBHO-
CTH YEJOBEKA.
[IpownsBoacTBO
Y IPUMEHECHUE
OPTaHUYECKUX
BEILIECTB B IIPO-
MBILIJIEHHOCTH

OxuciieHre YIriIeBOI0B — UICTOYHUK SHEPTUU KUBBIX OpraHu3moB. O0macTu npuMeHe-
HUs aMUHOKHUCIOT. [IpeBparienus: 6e1KoB MUIlM B opraHu3Me. buonoruueckue QpyHk-
1 6enkoB. buonornyeckue GyHKIMM KUPOB. Posib OpraHnyecKoi XMMUU B PEIICHUN
po0sIeM MUIIEeBOM O€30MaCHOCTH.

HyxnenHoBbIe KUCIOTBI: COCTaB U CTPOCHHUE.

Crpoenune nykieotuaoB. CocraB HykienHoBbix kuciot (JJHK, PHK). Pons nykien-
HOBBIX KHCJIOT B KU3HEAECATEIbHOCTH OPraHNU3MOB.

[Tpon3BOACTBO OPraHNYECKUX BEIIECTB: IPOU3BOICTBO METaHOJIA, IepepadoTKa HEPTH.
[TonuaTHnEeH Kak KpYIMHOTOHHAKHBIN MPOIYKT XUMHUYECKOT0 Tpor3BoaAcTBa. [ Iprumene-
HUE TUJICHA.

[Tpou3BOACTBO U MPUMEHEHNE KaydyKa U PE3UHBI.

CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHUE, CBOMCTBA.

[IpakTryeckoe ucnoyib30BaHue BOJIOKOH. CUHTETUUECKHE TUIEHKHU: W30S 1JIs IPO-
BOJIOB, MEMOPAHBI JIJIs1 ONIPECHEHUS BOJIbI, 3aIIUTHBIC TUIEHKH JIs1 aBTOMOOUIIEH, Tja-
CTBIpH, XUpypruyeckue noBa3ku. HoBble TEXHOIOTHH AaIbHEHIIIEIO COBEPILIEHCTBOBA-
HUS IOJTMMEPHBIX MaTEPUAIIOB.

Ponb oprannyueckoil XUMUU B PEIICHUH MPOOJIEM dHEPTreTHIECKON 6€30MacHOCTH, B
Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTUH
(ayIbT€pHATUBHBIE UCTOYHUKHU YHEPTUH).




Teopernueckue 3aHATHA

1. Teopetuueckoe 3ausitue Ne 14 «buooprannueckue coequnenus. [Ipumenenue u
OHOJOTrNYecKas poJib YrIE€BOAOBY

N

2. Teopetnueckoe 3anstue Ne 15 «HykaenHOBBIE KUCIOTHI: cocTaB U cTpoeHue. [Ipo-
M3BOJICTBO U NPHUMEHEHUE OPraHMYECKUX BEIIECTB B IPOMBIIIIEHHOCTH

IIpakTnyeckune 3aHATHS

1. ITpaktuueckoe 3anatue Ne 10 «PerieHue npakTUKO-OPUESHTUPOBAHHBIX 3aJJaHUH TI0
COCTABJICHUIO XUMUYECKUX PEAKIUN, OTPAKAIOIINX XUMUYECKYI0 aKTHBHOCTh OpPTraHHU-
YECKUX COCIMHEHUN B PA3IUYHBIX cpefiax (MPUPOTHBIX, OMOJIOTUYECKHUX, TEXHOTCH-
HBIX )»

KonrpouabHas
padora 3

1. KontposnbHas pabora « CTpyKTypa U CBOMCTBA OPTaHUYECKHUX BEIECTBY

Pa3gea S.

Kunernveckue u TepMOAMHAMUYECKUE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMMHYECKUX
peakuui

12

Tema 5.1. Ku-
HETHUYECKHUE 3a-
KOHOMEPHOCTH
MPOTEKAHUS XU-
MHYECKUX pe-
Ak

OcHOBHOE coep:kaHue

Xumuyeckue peakunu. Knaccudukaius XuMHUUECKUX peakiiuii: 1mo (a3zoBoMy COCTaBy
(TOMOT'€HHBIE U TETEPOreHHBIE), 0 UCTIOIB30BAHUIO KaTaln3aTopa (KaTaTUTHYECKUE U
HEKaTAJIMTHYECKUE).

CKopoCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IU4HBIX (DaKTOPOB: MPUPOJBI pearupyro-
IIUX BEIIECTB, KOHIIEHTPAIIUHU PEarupyrolux BEIIeCTB, TeMiepaTypsl (mpaBuiio BaHt-
lodda), mmonany peakiMOHHON TOBEPXHOCTH, HAIMYHUS KaTaym3aTopa. Posb kaTanu-
3aTOPOB B IPUPOJIE U POMBILILIEHHOM IMPOU3BO/ICTBE.

DHeprus akTuBalMu. AKTUBUPOBaHHbBIA KomIuiekc. KaTtanuzaTopsl u kartanus. Poib
KaTaJnu3aTOPOB B MPUPOJIE U IPOMBIIILIEHHOM IPOU3BOICTBE.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUI HA aHATU3 (DAKTOPOB, BIUSIONMINX HA
M3MEHEHUE CKOPOCTU XMMHUYECKOUN pEaKIIUU.

Teopernueckue 3aHATHA

1. Teopetnueckoe 3anarue Ne 16 «KuHeTHueckue 3aKOHOMEPHOCTU MPOTEKAHUS XU-
MHYECKUX PEAKLININ

OK 01
OK 02




JlabopaTopHble 3aHATHS

1. JTaboparopnas pabota Ne 4 «3ydeHne 3aBUCUMOCTH CKOPOCTH XUMHUECKOU peaKIuu
OT KOHIICHTPAIIMU Pearupyronfx BeIeCTB U TEMIIEpaTyphbI»

Tema 5.2. Tep-
MOJJMHAMHYE-
CKME 3aKOHO-
MEPHOCTH IIPO-
TEKaHUSI XUMHU-
YECKHUX pEak-
nuii. PaBHOBE-
cue XuMuue-
CKHUX pEaKIun

OcHOBHOE coaepxaHue

Knaccudukaius XuMHYECKHX peaklui: Mo TerioBoMy 3h(exTy (3K30TepMHUECKHe,
HIOTEPMHUYECKHE), TI0 00paTUMOCTH (0OpaTuMble M HeoOpaTtumbie). TermioBbie A¢-
(GeKThl XUMHUYECKHUX peakiuil. Tepmoxumuueckue ypaBHeHUs1. OOpaTUMOCTh peaKLUi.
XUMHUYECKOE paBHOBECHUE U €T0 CMEILIEHUE MOJ1 IEUCTBUEM Pa3IMUHbIX (PaKTOPOB (KOH-
LEHTpalUsl peareHTOB WU MPOAYKTOB peakluu, JaBjIeHHUEe, TeMIepaTypa) Ui co3/a-
HUS ONTUMAJIBHBIX YCIOBUI IPOTEKAaHUS XUMUYECKUX IPOLIECCOB.

[Tonsitue 00 sHTANBIIUYU U SHTponuU. DHeprus ['n60ca. 3akon ['ecca u cneacTus us
Hero. Poisib cMenenust paBHOBECHUS B TEXHOJIOTHYECKUX IIPOLIECccax.

[Tpunun Jle llatense. Bausinue pa3nnyHbiX GakTOpOB HA U3MEHEHUE PABHOBECHS XH-
MHYECKUX PEAKIIUH.

3aKOH JEHUCTBYIOIIMX MAacC M KOHCTAaHTa XMMUYECKOTO0 paBHOBecHs. PacueTsl paBHO-
BECHBIX KOHLEHTpAIMil pearupyronmx BeMEeCTB U MPOIYKTOB peakiuil. PacueTs! Ten-
J0BOTO (D eKTa peaKkiuu.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUN Ha TpuMeHeHue npuHuumna Jle-1lla-
TEJbE I HaXO0KCHUS HAIIPaBJICHUS CMELIEHUSI PABHOBECUS XUMUYECKOM pEeaKkIuu U
aHaJin3 (PaKTOPOB, BAUSIOUIMX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS.

Teopernyeckue 3aHATHHA

N

1. Teoperuueckoe 3anstre Ne 17 « TepmoauHaMuyeckre 3aKOHOMEPHOCTH TPOTEKa-
HUsI XMMHYECKUX peaklnil. PABHOBECHE XUMUYECKUX PEAKIIAI

N

IIpakTnyeckune 3aHATHS

1. Ilpaktrueckoe 3auarue Ne 11 «ITpunuun Jle latensey

JlaGopaTopHble 3aHATHS

1. JlabopatopHas padota Ne 5 «M3yueHue BIUsSHUS Pa3IUYHBIX (PAKTOPOB HA CMEILIIEHUE
XUMHUYECKOTO PABHOBECHS.

N INININ

OK 01
OK 02




KonTpoJsabHasn
pabora 4

1. KontposbHas pabora « CKOpOCTh XUMHUYECKOW PEAKIIMA U XUMUYECKOE PABHOBECHUEY

Pa3gea 6.

JlucnepcHbie cucTeMbl

10

Tema 6.1. [{uc-
MIEPCHBIE CH-
CTeMBI U (ak-
TOPBI UX YCTOM-
YUBOCTHU

OcHOBHOE coaepxaHue

Jucnepcubie cucteMsl. Komnoniasie cucremsl. MIcTUHHBIE paCTBOPEL.

PactBopenue kak puzuko-xumudeckuit nporecc. PactBopel. CriocoObl IPUTrOTOBICHUS
pactBopoB. PacTBopumocTs. MaccoBast A0Jis1 pacTBOpEHHOro BemiectBa. lIpenenbHo
JIOTTYCTUMBbIE KOHIICHTPAILIUK M UX UCIIOJIb30BAHUE B OI[EHKE IKOJIOTHYECKOM Oe3omnac-
HOCTH.

Knaccudukanus qucnepcHbix cucteM 1o coctaBy. CTpoeHue u (HakTopbl yCTONYHUBO-
CTU JUCIEPCHBIX cUCTEM. Pacnio3HaBaHME UCTUHHBIX PACTBOPOB, KOJUIOUIHBIX pac-
TBOPOB U rpyboaucnepcHbIx cucteM. CTpoeHre Mullesuibl. PaccerBanue cBeTa mpu
MPOXOXKJIEHUU CBETOBOTO ITy4Ka Yepe3 ONTUUECKU HEOAHOPOaHYIO0 cpeny (3ddekTa
Tunnans). Pemenue 3aa4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pelienrie mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA JUCIIEPCHBIC CH-
CTEMBI, UCTIOJIb3YEMbIE B OBITOBOM U TPOU3BOJICTBEHHOM JACSATEILHOCTH YEJIOBEKA, C
MO3UIIMHI IKOJIOTUYECKON 0€30MaCHOCTH MOCIEACTBUN U TPAMOTHBIX PEIIEHUN MPO-
0J1eM, CBI3aHHBIX C XUMHCH.

Teopernueckue 3aHATHHA

1. Teoperuueckoe 3anstre Ne 18 «JlucnepcHbie CUCTEMBI U (PAKTOPHI MX YCTOWYUBO-
CTH»

IlpakTnyeckune 3aHATHS

1. ITpaktuueckoe 3anstue Ne 12 «Pemienue 3aj1a4 Ha IPUTOTOBJIEHHE pacTBOPOB. Periie-
HUE NMPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aIaHUI HA JUCIIEPCHBIE CUCTEMbI»

OK 01
OK 02
OK 07

Tema 6.2. Uc-
CJICIOBAHUE

OCHOBHOE co/Iep:KaHue

[IpuroroBieHue pacTBOPOB 3aJaHHON (MOJISIPHON) KOHIEHTpALMH (C MPAaKTUKO-OPUEH-
TUPOBAHHBIMH BOITPOCAMHU ), OIPEEIIEHUE CPEbl BOJAHBIX PACTBOPOB.

OK 01
OK 02




CBOMCTB JIHC-
MEPCHBIX CU-
CcTEeM IS UX

HpI/IFOTOBHeHI/IG N U3Y4YCHHC CBOMCTB AUCIICPCHBIX CUCTCM PA3HBIX BUIOB: CYCIICH3UU,
OMYJIbCHUH, KOJIJIOUIHOT'O pacTBOpPA. CpaBHeHI/Ie CBOMCTB UCTUHHBIX U KOJIJIOMAHBIX
PaCTBOPOB, BBIABJICHUC OCHOBHBIX pa3nwmﬁ MCKIY HUMMU.

uaentuduka- |JIaGopaTopHbIe 3aAHATHS 4
o 1. JlaGoparopHast pabota Ne 6 «IIpuroroBieHue pacTBOPOBY. 2
2. JlaboparopHas pabota Ne 7 «VccienoBaHne AUCIEPCHBIX CUCTEM. 2
KonrpoabHas 1K
. KonTposnbeHas pabora «/lucnepcHble CHCTEMBD». 2
pabora 5
KauecTBeHHble peakuuym OOHApy;KeHUS] HEOPraHUYeCKMX W OPraHMYecKHX Be-
Pa3men 7. 8
1eCTB
Tema 7.1. O0- | OcHOBHOe coJiep:KaHue 4 OK 01
Hapy)XCHHC He- | KauecTBeHHbIE XUMUUECKHE PEaKUu, XapaKTepHbIE sl OOHApY>KEHUsI HEOpraHuye- OK 02
OPraHMYECKUX | CKMX BEUIECTB (KAaTUOHOB U aHMOHOB). CocTaBleHUE YpaBHEHUI peakuii oOOHapyke-
KaTUOHOB U HUs KaTHoHOB [-VI rpynm u aHHOHOB, B T.4. B MOJIEKYJISIPHOW U MOHHOM (popmax.
AHUOHOB Peakuuu oOHapyX eHHUsI HEOPraHUYECKUX BELIECTB B peajbHbIX 00bEKTAX OKPYKato-
1IEU CPEIbI.
OOHapyXeHue HeOpraHM4YEeCKUX BellecTB (kKaTHoHOB [—-VI rpynn wim aHnoHOB) € Hc-
M0JIb30BAaHUEM KAUECTBEHHBIX AHAIUTUYECKUX PEaKLUU.
[IpoBeneHre KaueCTBEHHBIX PEaKLUid, UCIIOJIb3YEeMbIX JJI1 OOHAPYKEHHSI KATUOHOB |
TpyNIibl (Kanusi, HaTpus, MarHusi, ammonusi), I rpynnsl Ha npumepe G6apus, 111
IpYINIbI — CBUHIA, [V rpynnsl — antoMuHus,
V rpynnel — xenesza (II u 1I), VI rpynmnel — Hukens. Onucanue HaOII0JaeMBbIX sIBJIE-
HHUM U COCTaBJICHUE XUMUYECKUX PECAKIHM.
[TpoBeneHne kKaueCTBEHHBIX PEAKIINM, NCIIOIB3YEMBIX AJI1 OOHAPYKEHHSI AHHOHOB:
kapOonara, pocdara, cynbdara, cynpbhuaa, HUTparTa, xjaopuaa u ap. Onucanue
HA0JII0JaEMBIX SIBJICHUH U COCTABJICHHE XMMHUECKHX PEaKIIH.
IIpakTHyeckue 3aHATHUS 2
1. ITpaktnueckoe 3ansatue Ne 13 «OOHapy>KeHHE HEOPraHMYECKUX KATHOHOB M aHUOHOBY»| 2
JlabopaTropHble 3aHATHS 2




1. JTaGoparopnas padota Ne 8§ «OOHapykeHHEe HEOPTaHUYECKHUX BeleCTB (KaTHOHOB [—

VI rpynn win aHMOHOB) C HCIIOJIB30BAHMEM KaUECTBEHHBIX aHATMTUYECKUX PEAKIIMI.» 2
Tema 7.2. O0- |OcHOBHOe coJiep:KaHue 4 OK 01
HapykeHHe op- |KauecTBeHHbIE XUMUYECKUE PEAKLINN, XAPAKTEPHBIE 1 OOHAPYKEHHS OTIAEIbHBIX OK 02
TAaHMYCCKUX BC- |KJIACCOB OPraHMYECKUX COCIUHEHHI: (PEHOOB, albIeruI0B, KpaxMana, yKCyCHOM KucC-
IECTB OTACIb- |JIOThI, AMMHOKHCIOT U Jp.
HBIX KJIaCCOB ¢ |JleHaTypauus O€IKOB IPU HArPEBAaHUU, IBETHBIE PEAKIIUU OEIIKOB.
UCTIONIb30Ba-  (CocTaBlIeHHE KaYECTBEHHBIX peakluii OOHapyKEHHs OpraHUYECKUX COETUHEHHUM OT-
HUEM Kaue- J€JIbHBIX KJIACCOB.
CTBEHHBIX peak-|OOHapyKEHUE OPraHNYECKUX COEUHEHUHN OTIENbHBIX KJIACCOB.
1917 [IpoBeneHne KaueCTBEHHBIX PEAKIi, UCIIOJIb3YEMBIX JJI1 OOHAPYKEHUsI OpraHuye-
CKHX BEILECTB PA3IMYHBIX KIaccoB: (DEHOJIOB, aJIbAETUIOB, KpaxMalla, yKCyCHOU KHC-
JIOThI, aMUHOKUCIIOT, 0€IKOB U Jp. Onucanue Ha0It01aeMbIX SIBJICHUM U COCTaBIICHUE
XUMHUYECKUX PEAKIUI U/UIH CXEM.
IIpakTnyeckue 3aHATHS 2
1. IIpaktuueckoe 3anstTue Ne 14 «OOHapyKeHHE OPTaHUYECKUX BEIIECTB OTIACNBHBIX| 2
KJIACCOB C MCHOJIb30BAHUEM KaYECTBEHHBIX PEAKIIMI)
JlaGopaTopHble 3aHATHS 2
1. Jlabopatopnas pabota Ne 9 «OOGHapykeHUE OPraHUUYECKUX COCAUHEHUN OTACIBHBIX 9
KJIACCOB)»
IIpodeccnoHAILHO-OPUEHTHPOBAHHOE CO/IePKaHue (COoepKaHNe TPUKJIATHOTO MOTYJIs) 40
Pasnea 8. Xumusi B ObITY M IPOU3BOJICTBEHHOM AeATEIbHOCTH YeJI0BEKA 4 OK 01
Tema 8.1. OCHOBHOE COJIepKAHHE 4 OK 02
Xumus B OBITY |DKonoruueckas 6e30MacHOCTb HOCIIEICTBUI OBITOBOI U MPOM3BOICTBEHHOM JesATeNb- OK 04
U TIPOM3BOJI-  |HOCTH 4Y€JIOBEKa, CBA3aHHAs C IEpepadOTKOM BEIIECTB; MOUCK M aHAJIU3 XUMUYECKOU OK 07
uH(pOpMAaIMU U3 Pa3IMYHbIX HICTOYHUKOB (Hay4Hasi U yueOHO-Hay4Has JTuTepaTypa, IK 1.2,

cpencTBa MaccoBoi nHpopmanuu, cetb MIHTEpHET U npyrue).




CTBEHHOM Jes-
TEJILHOCTH Ye-
JIOBEKa

Keiicol (¢ yueTom Oynyrieit mpodeccuoHalbHON JeATeIbHOCTH) Ha aHAJIN3 WH(pOpMa-
IIUH O TIPOU3BOACTBCHHOM JIEATEILHOCTH YEJIOBEKa, CBA3aHHOW ¢ TIepepaboTKOM H 1o-
Jy4EHUEM BEIECTB, a TAK)KE C DKOJIOTHIECKONW OE30MaCHOCTBIO.

HpaKTH‘leCKHe 3aHATHUA

1. IIpaktuyeckoe 3ansatue Ne 15 «Dkonornyeckas 6€30MacHOCTb MOCIEACTBHI OBITOBOMA
Y IPOU3BOJICTBEHHOM JI€ATEIbHOCTH YEJIOBEKa»

2. [Ipaktuueckoe 3anstue Ne 16 «Ananu3 uaopmaiuy o Tporu3BOJACTBEHHOM JIEATEIb-
HOCTH YEJIOBEKA»

Paznen 9. UccaenoBanne u XuMU4eCKHIl aHAJIN3 00beKTOB Onocdepbl

36

Tema 9.1. Oc-
HOBEHI J1abopa-
TOPHOM IIpaK-
TUKH B npodec-
CHOHAJIbHBIX
nabopaTopusx

OcHoBHoOE€ COACPKaAaHUC

JlaGopartopHas nocyjaa u XuMu4eckue peakTuBbl. OCHOBHBIE JIAOOpATOPHBIE ONIEPAIUU.
JlabopaTopHoe o6opyaoBanue. TexHuka 0€30MacCHOCTH U MpaBuiia paboThI (MOBeIe-
HUs1) B 1abopaTopuu.

BrlnonHeHne TUIOBBIX PACYETOB MO TEMATHUKE SKCIIEPUMEHTA (BBIXOJT TPOIYKTa PeaK-
IIUU, Macca HaBECKH, 00bEM PaCTBOPUTEIIS).

O06paboTKa JaHHBIX, aHAJIU3 U OLIEHKA X JOCTOBEPHOCTH (BBIYMCIICHHE CPEIHETO 3HA-
YEHUS IKCIIEPUMEHTAIBHBIX JAHHBIX, TOTPEIIHOCTH).

[IpeacraBnenue pe3yabTaTOB SKCIIEPUMEHTA B pa3iuuHOl dhopme (Tadnuia, rpaduk,
OTYET, TOKJIAJ, PE3CHTAITHS).

JlabopaTopHbie 3aHATHS

1. JTaboparopnas padota Ne 10 «OcHOBBI 1a0OpaTOPHON TPAKTUKI.

IIpakTHUYecKHe 3aHATHS

1. ITpaktuyeckoe 3anarue Ne 17 «BblnosiHeHHE TUITOBBIX PACYETOB MO TEMATHUKE DKCIIe-
pPUMEHTa»

NN

2. Ilpaktuueckoe 3anatue Ne 18 «O6paboTka TaHHBIX, aHAJIM3 U OLIEHKA X JOCTOBEP-
HOCTH

3. Ilpaktuueckoe 3ausitue Ne 19 «IIpencraBienne pe3ynbTaToB SKCIIEPUMEHTA B pa3iny-
HOM hopme»

OK 01
[IK 1.2.




Tema 9.2. Xu-
MUYECKUU aHa-
T3 TIPOO BOJIBI

OcCHOBHOE coJIep;KaHue

Knaccugukanus npod BoJbl 0 BUly U HA3HAYEHUIO, UCXO/I U3 €€ XMMHUYECKOTO CO-
craBa. OpraHoJIeNTHYECKUE CBOKWCTBA (3amax, IpO3payHOCTh, IBETHOCTb, MyTHOCTB)
BOJbl. KHCIIOTHOCTD U IEN0YHOCTH BOJIBI. pH cpenbl U METOIbI €€ OIpeIeICHNUS.
’KectkocTh BOJBI U METOABI €€ onpeenaeHus. CymHOCTh METOAa TUTPOBAHUS.

Bubl )kecTKOCTH BOJIbI (BpEMEHHAsI M MOCTOsIHHAS ). ZKECTKOCTh BOJIbI KaK PUYMHA
BBINIAJICHUS OCAJIKOB WJIM 00pa30BAHMS COJICOTIOKEHHM, UMEIOIINX MECTO B OBITY H
Ha MPOU3BOJICTBE.

CocrtaB coieid, BBI3BIBAIOIINX KECTKOCTh BOJIbl. XUMUYECKHE MTPOLIECCHI, YCTPAHSIO-
II1€ )KECTKOCTh BOJbI. Y PAaBHEHHSI XUMUUYECKUX PEAKLNN, UUTFOCTPUPYIOLIUX IIPO-
LIECCBI, IPOUCXOASAIINE IPU YCTPAHEHNUH KECTKOCTU. Y CTPAHEHHE BPEMEHHOM XKECT-
KOCTH OBITOBBIMHM U XMMHUYECKUMHU criocobamu. CriocoObl yCTpaHEHUs! TOCTOSIHHON
KECTKOCTH.

Crioco0b!I BbIpaykeHUs] KOHIIEHTPAIMKM pacTBOPOB: MaccoBasi J0Jsl paCTBOPEHHOTO Be-
LIECTBA, MOJISIPHAS U MOJISIIbHAsA KOHLIEHTpauuu. Tutp pactBopa. Pemenue npakTuko-
OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUIM HA pacyeT KOHLUEHTPALUI 3arpsA3HIOMINX
BEILECTB U UX CPABHEHHE C MPEAEIIbHO A0MyCTUMBbIMU KOHIeHTpauusmu (IT1K).
HccnenoBaHre XMMUYECKOIO COCTaBa MPOO BOJBI.

Hcnonb3oBaHue METOI0B (PUIIBTPOBAHUS U aJCOPOLIMHM JIJISl OT/IEJICHUS 3arpsI3HEHUI B
uccienyeMoi mpode Bobl. BeIOOp MeTO1a OUMCTKH B 3aBUCUMOCTH OT BUAA 3arpsi3-
HeHus. CpaBHeHME 3(DPEKTUBHOCTU PA3TUYHBIX METOJIOB OYUCTKHU BOJBI B PA3HBIX
yCJIOBUSIX (B 1a00paTOpuu, B JOMAIIHUX U MOJEBBIX YCIOBUSIX).

Onpenenenue pH cpeapl ¢ MOMOIIBIO YHUBEPCATIBHOTO MHAMKATOpa. Vcrons3oBaHne
TUTPOBAHUS AJIs ONIpeieNieHus! KuciaoTHocTu. Onpesenenne o0mie KUCIOTHOCTH
BOJIbl, pacyeT cBOOOIHON KucinoTHOCTH. OnpeneneHue oOuield 1 cBOOOAHOM 1IEI0UHO-
cti. CocTaBlieHHE YpaBHEHUI peaknid, TPOTEKAIOIIUX IIPU ONPEAEIEHUN KUCIOTHO-
CTH/ IEJIOYHOCTH MPOO BOABI. Y CTAaHOBJIEHHE CIIOCOO0B UCTIOIB30BAaHUS UCCIIEIOBAH-
HBIX P00 BOABI B )KU3HEACIATEILHOCTH YEJIOBEKa, HA OCHOBE MOJyYE€HHBIX JAHHBIX O
COCTaBE.

OK 01
OK 02
OK 07
I[IK 1.2.




Pemenue BKCHCpHMeHTaHLHOﬁ 3aJa41 Ha BBIABJICHUC BpeMeHHOﬁ Y IOCTOSIHHOU
KCCTKOCTH BOJBI. OH@HKa BCPOATHOCTHU YCTPAHCHUS BCEX BUAOB JKCCTKOCTHU B 10-
MalllHUX yCJIOBUAX.

TeopeaneCKne 3aHATHUSA

1. Teopernueckoe 3ansatue Ne 19 « Xumudeckuii anaan3 npod BOIB»

IIpakTnyeckune 3aHATHS

1. ITpaktuueckoe 3anatue Ne 20 «CriocoObl BbIpayK€HUsI KOHIIEHTPAIIUU PACTBOPOBY

JlabopaTopHbie 3aHATHS

1. Jlaboparopnas pabora Ne 11 «VccnegoBanne XuMUUECKOTO COCTaBa MPoO BOIBDY

Tema 9.3. Xu-
MHUYECKHUIN KOH-
TPOJIb Ka4€CTBa
IIPOJYKTOB MH-
TaHHUSI

OcHOBHOE coaep:kaHue

OOININININININ

KauecTBeHHBIN XUMUYECKUN COCTaB MPOAYKTOB MUTaHus. BemecTBa, dhanscudunupy-
IOIIME TTPOJIYKThI MUTAHUS, U BEIIECTBA, 3arPA3HSIONINE TPOIYKThI muTanus. Onpene-
JICHUE 3arpsI3HAIONIMX XUMUYECKUX BEIIECTB B IPOYKTaX MUTAHUS, ONIPEICIICHUE Be-
IIICCTB, HE 3asBJICHHBIX B COCTABE MPOTYKTOB MTUTAHU.

Oprannyeckre ¥ HEOPTaHUYECKHUE BEIIECTBA, BXOAAIINE B COCTAB MPOTYKTOB ITHUTA-
Hus. OnpeneneHre coctaBa OJ1t01 Ha COIepKaHUE MAaKpO U MUKPO3JIeMeHTOB. M3yue-
HUE TIPEIJIOKEHHBIX MpenofaBaTeaeM OJIt0]1 Ha TPeIMET XUMHUYECKOI0 COCTaBa, orpe-
JIeJIEHUE JI0JIeH OT CYyTOYHOW HOPMBbI MAKpO U MUKPOIJIEMEHTOB B YKa3aHHOM OJI0/IE.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 33]1a4 10 KYJTUHAPHOW TEMAaTHUKE Pa3IMIHBIX
THUTIOB.

HccnenoBanre XUMUYECKOTO COCTaBa MPOIYKTOB MUTaHus. MccienoBanne MOJIOYHBIX
MPOJYKTOB HA HaMM4Uue Kpaxmana. MccnenoBanue npoyKTOB Ha HATMYHUE TIIFOKO3BI.

Teopernueckue 3aHATHHA

1. Teopetuueckoe 3ansTue Ne 20 « XUMHUYECKHUM KOHTPOJIb KaueCTBa MPOAYKTOB MHTA-
HUS

IIpakTnyeckune 3aHATHS

1. IIpaktnueckoe 3ausaTue Ne 21 «OpranuuecKkue 1 HEOPraHMYECKUE BEIECTBA, BXOS-
I[1E B COCTAB NPOAYKTOB MUTAHMS

OK 01
OK 02
OK 07
K 1.2.




JlabopaTopHble 3aHATHS

1. JITabopartopnast padora Ne 12 «MccrnenqoBaHue XMMUYECKOT'O COCTaBa MPOJAYKTOB ITH-
tanus. McciaenoBanue NpoayKTOB MUTAHKS HA HATMYUE YTIIEBOJIOBY»

Tema 9.4. Xu-
MHUYECKHHU aHa-
713 Ipoo
[IOYBBI

OcHOBHOE coaepxaHue

Knaccudukarus mo4s mo BUIy ¥ Ha3HAYEHUIO, UCXO/IS U3 XUMUYECKOTO COCTaBa.

N nentudukarus npoos! MOYBHI IO €€ XUMHUYECKOMY COCTaBY, OITMCAHHUE BO3MOYKHO-
CTEU €€ IPUMEHEHHS.

TpeOoBaHUs K KAYECTBY MOYBHI PA3IMYHOTO Ha3HaueHus. Onucanue 0cCoOOCHHOCTEN
WCITIOJIb30BAHUS MTOYB B 3aBUCMOCTHU OT THUIIOB, CIIOCOOBI YIyUIIEHUsI KaueCcTBa MOYB
B 3aBUCUMOCTH OT Ha3HAUCHHUSI.

O06J1acTy UCTIONIB30BAHUS OPTaHUYECKUX YIOOPEHU B 3aBUCUMOCTH OT Ka4eCTBEH-
HOTO cocTaBa. OnucaHue OpraHuYecKuX yaAoOpeHuil U uX MPUMEHEHUE B 3aBUCUMOCTH
OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.

O6nacTu Ha3Ha4YeHUs (MPUMEHEHUS) TTIOUBBI, UCXOS U3 KAYECTBEHHOTO U KOJnYe-
CTBEHHOT'0O COCTaBa. AHAJIN3 HOPMATUBHON JOKYMEHTALIUH.

Posp HeopraHMvecKkux BEIIECTB B KAUECTBE MUHEPAIBHBIX YA0OPEHUM, yIydluTeaen
MOYBHI.

CocTtaB MUHEpaIbHBIX YI0OPEHUI U UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa
MOYBBI U €€ Pa3HOBUAHOCTU. B3auMOCBsA3b cocTaBa y100peHui U UX BIUSHUS Ha BETe-
TAaTUBHBIEC CBOKMCTBA U TIOJIOHOIIIEHUE PACTCHUM.

HccnenoBanrie BOIHBIX BBITSHKEK 00pa3I[OB TOTOBBIX TOUBEHHBIX CMECEH (7151 Pa3HbIX
TUNOB pacTteHuit). Onpenenenre pH MoyBkI ¢ UCMOMB30BaHUEM UHIUKATOPOB. OlieHKA
THUIIOB TIOYB B MPEICTABIIEHHBIX 00pa3iax (CUIbLHOKHUCHAs, KUCHas, CllaboKucasl,
HEWTpasbHasl, eJI0YHas).

Teopernueckue 3aHATHA

1. Teopetuueckoe 3ansitue Ne 21 «Xumudeckuil aHaiau3 npoO NOYBBI»

N

IIpakTHYecKkue 3aHATHS

OK 01
OK 02
OK 07
IK 1.2.




2. [Ipaktuueckoe 3anstue Ne 22 «O6mactu Ha3HAYCHUS (IPUMEHEHHUS] ) TOUBBI, UCXOIS
U3 KaYE€CTBEHHOT'O M KOJIMYECTBEHHOTO COCTaBa. AHAIM3 HOPMATUBHON JTOKyMEHTA-
07070

JlaGopaTopHbIe 3aHATHS

JlabopaTopnas pabota Ne 13 «MccnenoBanne XUMHIECKOTO COCTaBa MPOO MOYBBI»

Tema 9.5. Uc-
CJIEIOBAHUE
00BEKTOB OMO-

chepsl

OcCHOBHOE coJIep;KaHue

10

Y4ebHo-uccae10BaTeNbCKUI MPOEKT B 00JIaCTU UCCIEAOBAHMS 00BEKTOB OMOCHEPHI.
00630p TeM y4eOHO-UCCIIEeI0BATETLCKUX TPOCKTOB. AJITOPUTM BBITIOJIHEHHUS ITPOCKTA.
Omnpenenenue mpobiemMbl uccaeaoBaHus. MeTo bl MOUCKa, aHaau3a U 00pabOTKU MH-
dbopmManuu 0 TPOEKTE B Pa3IMYHBIX HCTOYHUKAX.

O00CHOBaHNE aKTyaIbBHOCTH BRIOPAHHOM TEMBI. BhIsIBICHUE TPOOIEMBI UCCIICTOBAHMUS.
Bri0op 00bekTOB 1 MeToA0B uccieaoBanus. [loctaHoBKka 1esei U 3a1a4 ucciaeaoBa-
Husa. OmnpeneneHre NpoaykTa ucciaenaoBanusa. OmpeneneHrne 3TalloB U COCTaBIICHUE
TJIaHa UCCIICIOBAHUSI.

[IpencraBnenne pe3yabTaTOB BHITIOJHEHUS YIeOHO-HCCIICIOBATEIHCKUX TIPOSKTOB
(BBICTYIUICHUE C TIPE3CHTAINEN ).

Teopernueckue 3aHATHA

Teopernueckoe 3anarue Ne 22 «lVccnenoBanne 06bekToB Onochepbi»

IIpakTHUyeckue 3aHATHS

ITpaxtrueckoe 3ansTre Ne 23 «MccnenoBanne 00beKTOB Orochepbi»

[Ipaktuueckoe 3ansatue Ne 24 «IIpencraBieHue pe3yabTaTOB BHITIOJHEHUS y4eOHO-HC-
CJI€JOBATEIBCKUX MPOEKTOB (BBICTYIICHUE C MPE3CHTALINEN )»

NIN[RININ

JlabopaTopHbie 3aHATHS

D

JlaGoparopnas padota Ne 14 «MccnenoBanue npeasioxKeHHOT0 00bEKTa Ha KUCJIOTHOCTb,
ICJIOYHOCTh, XMMHUYECKUH COCTAB (3arps3HUTEIH, MaKpO- U MUKPODJIEMCHTHI )»

N

Jlabopatopnas padota Ne 15 «O6paboTka pe3ynbTaToB ucciieqoBanus. OleHKa KauecTBa
HCCIIETYEMOT0 00bEKTa, HCXO/ISI M3 PE3YJIbTATOB XUMUYECKOTO aHATI3a»

OK 01
OK 02
OK 04
OK 07
I[IK 1.2.

IIpomexyToyHas aTTecTallud 10 AUCHUILINHE (IK3aMeH)
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B TOM 4YHUCJIC
KOHCYJIbTallUN 6
OK3aMCH 6

Bcero 144




3. YcioBus peanu3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM I CHUILTHHBI
3.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHuI0

Jlst peanu3anuy MPOTPaMMBbl TUCIMIUIAHBI TOJDKHBI OBITH TTPETYCMOTPEHBI
CJIeIyIOUIUe CIeIUalbHbIe MOMEIICHUS: yUeOHbI KaOMHET XUMUU C y4eOHOU XU-
MHUYECKOH jabopaTopuei.

OO6opynoBanue yueOHOro kaduHera (HarJsiiHble MOCOOU): HAOOPHI 1IAPO-
CTEP’KHEBBIX MOJIETIEH MOJIEKYJI, MOJIEJIN KPUCTAIUIMYECKUX PELIETOK, KOJUIEKIUU
MPOCTBIX U CJIOXKHBIX BEIIECTB W/HIIM KOJUICKIIUH MOJMMEPOB; KOJUIEKIIUS TOPHBIX
OpoJ 1 MUHEpaJoB, Tabnua Menneneena, yueOHbIe (GrIbMBI, UPPOBBIE 00pa30-
BaTeJIbHbIE PECYPCHI.

TexHuveckue cpeacTBa 00y4eHusi: HOyTOYK, TEJIEBU30D.

O6opynoBanue jabopaTopuu U pado4Yux MecT Ja0OpPaTOPHU: MEH3YPKH,
MUTETKN-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOIIL, JYIIbl, IPEAMETHBIE U MOKPOB-
HBbIE CTEKJIA, TJIAHIIETHI JJI KalelbHBIX peakiuil, GuibTpoBajbHas Oymara, mpo-
MBIBAJIKU, CTEKJISIHHbIE TPOOMPKHU, pE3UHOBBIE TPOOKH, (POHAPUKHU, HAOOP PEAKTH-
BOB, CTCKJISIHHBIC MMAJIOYKH, IITATUBKI 1JI MPOOUPOK; MEPHBIC LIMJIUH]IPHI, BOPOHKHU
CTEKJISTHHBbIE, BOPOHKH JieNuTeNbHbIe uauHapudeckue (50-100 mut), cTynku ¢ me-
CTUKOM, (papdopoBbie Halku, TUHIETHI, GUIBTPHI OyMakHbIC, BaTa, MapJisd, 4aco-
BbIE CTEKJa, JJICKTPOIUTUTKH, 1a0OpaTOpHBbIC IITATHUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, IPUOOP JIJIS MTOTYUYEHUS Ta30B (WM IPOOUpPKa ¢ Ta300TBOIHOM TPYOKO¥),
JIepKaTeNu JIsl TPOOUPOK, CKIISTHKH JUTsl XpaHEHUS PEaKTUBOB, Pa3/IJaTOUHBIE JIOTKH;
xumuueckue ctakansl (50, 100 1 200 mun); mInarenun; MUHIETHI; TUT€JIbHBIC IITUTIIIH;
CEeKyHAOMeEpHI (TaiiMepsbl), MepHble mpooupku (Ha 10—20 mur) u MepHbIe KOJOBI (25,
50, 100 u 200 mn), BoasiHas 6aHs (MM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKU; KOHUYe-
ckue koJiOwl st TutpoBanus (50 u 100 mit); UHIUKATOPHBIE TIOJIOCKU ISl OTIpe/ie-
neHus pH u craHnapTHasi MHAUKATOpHAS IIKaia; YHUBEPCAJIbHBIA UHANKATOP; MH-
netku Ha 1, 10, 50 mu (wnu mo3zaropst Ha 1, 5 1 10 mut), GropeTKU 711 THTPOBAHMSI,
MeauiuHckue mnpuikl Ha 100—-150 M, naGopartopHble W/WMIWM aHATUTHYECKUE
Bechl, pH-MeTphl, cymmibHbIN MmKad, U ap. 1adopaTtopHOe 000pyI0BaHKUE.

3.2. MupopmanuoHHoe odecneyeHne peau3auu NporpaMmmMbl

1. Jlna peanuzanuu mporpamMMbl OMOIMOTEUHBIA (POoHA 0OpazoBaTEILHOMN
OpraHu3alliy JOJDKEH UMEET AJICKTPOHHbBIE 00pa3oBaTeNbHbIC M HHPOPMAIIMOHHBIC
pecypchl, pEeKOMEHI0BaHHbIE JIJIsl UCTIOIB30BaHuUs B 00pa30BaTeIbHOM MpoIiecce, He
CTapllle MATU JET C MOMEHTA U3/IaHUsl.

2. CucoK uTepaTyphl



1. Andwunorenona, 1. B. Xumus: yaeOHUK U PAKTUKYM JIJISI CPEAHETO TIPO-
deccuonanpHOro 0bpazosanus / U. B. Audunorenona, A. B. badkos, B. A. Ilon-
2-e u3a., ucnp. u non. — Mocksa: U3znatensctBo FOpaiir, 2022. — 291 c.

2. Illerommxuna, H. A. O6mas xumust: yueonuk 1 CITO / H. A. Hleromnu-
xuHa, JI. B. MunaeBckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

KOB.

3. Huxkonbckuii, A. b. Xumus: yaeOHUK U MPAKTUKYM ISl CPEIHETO IPOo-
deccuonanbHoro oopazoanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ usn.,
nepepad. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4. Xwumus: yueOHUK I cpemHero mpodeccuonanbHoro oopasosanus / 1O.
A. JleGenes, I'. H. ®aneeB, A. M. 'ony6es, B. H. IllanoBair; o o01ieit pegakmnuei
I'. H. ®ageeBa. — 2-e¢ u3x., nmepepad. u gom. — Mocksa: U3parensctBo HOpaiir,
2022. — 431 c.

JlonoJIHUTe IbHbIe HCTOYHUKH

1. T'ycesa, E. B. Xumus nns CI1O: yue6HO-MeToqudeckoe nmocodue / E. B.
['ycea, M. P. 3uranmmuna, /[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texct: anekTpoHHbIH // JIaHb : 37eKTpOHHO-0MO-
JMOTEYHAs CUCTEMA.

2. Yepnukona, H. 0. Xumus B 1ocTynmHOM H3J0KEHUH: yueOHOE TTocoOue
s crio / H. FO. YepaukoBa. — 2-e uzn., crep. — Cankt-IlerepOypr: Jlanb, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkcrt: anexTpoHHbIi // Jlanb: 311ek-
TPOHHO-OMOIMOTEUHAS CUCTEMA. —

3. Ienunpina, JI. B. Xumus: yaedbnoe nmocodwue / JI. B. lllepnunipina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Tekct: anexkTpoHHbIH // JlaHb: 35IeKTPOHHO-OMOIMOTEUHAs cucTeEMa. —

4. baunos, JI. H. Xumus: yueonuk nis CIIO / JI. H. biunos, U. JI. Ilepdu-
aoBa, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260
c.— ISBN 978-5-8114-7904-7. — TekcT: aneKTpoHHbIH // JIaHb: 21eKTpOHHO-O010-
JMOTEYHask CUCTEMA.

HNuTepHeT-pecypcesl

1. hvsh.ru — Xypnan «Xumus B mkosiey.

2. https://postnauka.ru/themes/chemistry — neknum mMo XUMHHM Ha caiTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-nonymnsipHbIii TPOEKT «IJIEMEHThI OO0JIbIION Hayku» ((usuka, Xu-

MUsI, MATEMATHKa, aCTPOHOMUS, HAYKH O XU3HU, HayKu o 3emiie). HoBocTu Hayku,
KHHUI'H, HAYYHO-TIOIIYJIAPHBIC CTATbH, JICKIINU, SHIITUKJIOIICINH.

3. http://gotourl.ru/4785 (http://www:.hij.ru/)

CaiiT Hay4HO-TIOYJIAPHOTO KypHaJla « XUMHUA U KU3HbY». JKypHai n3naércs
c 1965 .

4. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)



https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

OTkpbITas dIeKTpOHHAS OMOIMOTEeKa XuMUYeckoro nopraina «Chemnety, co-
JEPKUAT yaeOHbIe M HHPOPMAIIMOHHBIE MAaTEPUAITBI JIJIS1 IIIKOJIbHUKOB M YIUTEIICH.

5. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckos3bIUHBIN CalT O CBOMCTBAX XMMHUYECKUX DIEMEHTOB.

6. http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMepueckuii caiT oHIaitH-00pa30BaHusl, COACPIKUT MHOTO HHTEPECHBIX
06pa?>0BaTCJII>HI>IX KYpCOB H BI/IIIGOJIGKHI/Iﬁ JJIs1 IIKOJIBHUKOB, CTYACHTOB U YUYUTC-
Jieu. ECTh HECKOJIBKO KYpPCOB I10 XUMHHU.

7. http://www.xumuk.ru

CaliT 0 XMMHH: KJIACCUYECKUE yT—IC6HI/IKI/I, CIIpaBOYHHKH, DQOHIHUKJIIOIICANH, I10-

VCK OPTaHUYECKUX U HEOPTaHUYECKUX PEAKLIUNA, COCTABIICHUE YPABHEHUM PEaKIUN.
8.  http://orgchemlab.com/
CaiiT, NOCBALIEHHBIN MPAKTUYECKOM paboTe B 1aOopaTOpUu



http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTATOB OCBOEHHsI 00111e00pa3oBaTeILHOM JUCIH-
TUTMHBI

KoHTposb 1 oLieHKa pe3ysibTaToB 00y4EeHUs OCYIECTBISIETCS IPENO1aBaTEIEM
B MIPOLIECCE MPOBEACHUS MPAKTUICCKUX 3aHATHI U 1a00PaTOPHBIX paboT, TECTUPO-
BaHMUs, & TAK)KE BBINOJHEHUS 00Yy4YarOIMMUCA MHAUBUIYAIBHBIX 3aJaHHM, IPOCK-
TOB, HCcleloBaHUN. Pe3ynbprarel 0oOyueHHMs] ONpEAENsIOT, YTO OO0ydaromuecs
JOJDKHBI 3HaTh, [IOHUMATh U JIEMOHCTPUPOBATH 10 3aBEPLICHUN U3YYECHHS THUCLH-
TV HBI.

Jlis popmMupoBaHus, KOHTPOJIE M OLEHKU pE3yJIbTaTOB OCBOEHHUS Yy4eOHOM
JUCLUIIIMHBI UCIIOIB3YETCS CUCTEMA OLICHOYHBIX MEPONPUATHN, TPEACTABIISIIOIIASA
co00l KOMILIEKC Y4EeOHBIX MEPONPUITHI, COTJIACOBAaHHBIX C pe3yjbTaTaMu 00yye-
HUA U cpopmynnpoBaHHbIX ¢ yyetoM @I'OC COO (mpenMeTHble pe3ysbTaThl IO

nucuumuinae) u GI'OC CII0.
Moayas / Pa3- Ouenounbie meponpusi- | OK,

Ne Pe3yabTart 00yuyeHnust

nes / Tema THA MK
| |OcHoBHOIT MOTYJIB
1 [Pa3gea 1. Oc- (®opmypoBaTh Ha-
HOBBI CTPO€- [30Bble MOHSITUSA M 32-
HHSI BellleCTBA | KOHbI XUMUM

1.1 |Crpoenue aro- [CoctaBisate xumuue- |1. Tect «Ctpoenue aro- |OK
MOB XUMHUYe- |CKUE POPMYIBI COeIU- [MOB XUMHUYECKUX dnemeH- (01
CKHX DJIEMEH- |HEHHI B COOTBETCTBHMHM |TOB M MPUPOJIA XUMUYE-

TOB ¥ IIPUPOJIA |CO CTEIIEHBIO OKUCIIE- |CKOU CBSI3N».
XUMHYECKON  |HUS XMMHUYECKHUX 3Jie- |2. 3a1a4ud Ha COCTABJICHUE
CBSI3U MEHTOB, UCXOJISl U3 Ba- [ XUMHUUYECKHUX (HOpMyI
JIEHTHOCTH U 3JIEKTPO- |ABYXaTOMHBIX COEINHE-
OTPULIATENBHOCTH HUM (OKCUAOB, CYJIb(u-
J0B, TUJPHUJIOB U T.I1.).

1.2 |ITepuonnue-  |XapakrtepuzoBaThb xu- |[IpakTuxo-opueHTrpoBan- |OK
CKHI 3aKOH M |MUYECKHUE DJIEMEHTHI B |HbIEe TeopeTrudeckue 3ana- |01
tabmuua [I.M. |cooTBeTcTBHM C UX TO- |HUS HA xapakTepuzanuio |OK
MenneneeBa |JIOKEHUEM B IEPUOJIU- |XUMUYECKUX dJIeMEeHTOB: |02

YEeCKOM cucTeMe XuMu- [«MeTrayummueckue / Heme-

YECKUX 3JIEMEHTOB TaJUIMYECKUE CBOMCTBA,

J.N. Menneneesa AIEKTPOOTPULIATEIBHOCTh
U CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B




COOTBETCTBHE C UX DJICK-
TPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOIU-
YECKOM CUCTEME XUMUYE-
ckux 3neMmeHToB JI.H.

MenneneeBay.

2 |Pa3nmen 2. Xu- (CocraBiasaTh ypaBHe- |KonTposabHasi padota
MHYecKHe pe- Husl U cxeMbl XuMH- |«CTpoeHHe BeliecTBa U
aKIMu YeCKHUX peaKkuui XHMHUYeCKHe PeaKuum)

2.1 |Tunsr xumude- |CoctaBisaTh peakuun |1. 3amaun Ha coctaBienue |OK
CKMX PEaKLUH |COCIUHEHUS, PA3JIOKE- |yPABHEHUMN PEAKIIAN: 01

HHSI, 0OMCHA, 3aMelIe-
HUS, OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIE
pEaKIMK U PEaKIUU
KOMILIEKCOOOpa3oBa-
HUs (Ha IpUMepe TH/I-
POKCOKOMILIIEKCOB
AJTIOMUHHS 1 IIMHKA) C
y4acTUEM HeopraHuye-
CKHX BEIIECTB

— COCIMHEHUSI, 3aMelle-
HUSI, pPa3JIOKEHUs, OOMEHa
1 peaKIUM C yuacTueM
KOMIIJIEKCHBIX COEUHE-
HUH (Ha mpuMepe THIPOK-
COKOMILICKCOB aJTIOMUHUS
U 1IUHKA);

— OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEaK-
MM C UCITOJIb30BaHUEM
METO/Ia AIEKTPOHHOTO Oa-
JIaHCa;

— C y4acTHEM KOMILICKC-
HBIX COEAMHEHUH (Ha Mpu-
Mepe TUAPOKCOKOMITIEK-
COB IIMHKA U aJTIOMHHUS).
2. 3ama4uu Ha pacyeT KOJIu-
YECTBEHHBIX XapaKTepH-
CTUK MPOAYKTA peaKiuu
COCJIMHCHMUS; MAaCCOBOM
WIN 00BLEMHOM JOJIH BbI-
X0J1a MPOAYKTa PeaKIuu
COEJIMHEHUS OT TEOPETHU-
YeCKH BO3MOKHOI'0; 00b-
€MHbBIX OTHOIIICHUM Ia30B;
KOJIMYECTBEHHBIX XapaKTe-




PUCTHUK UCXOJIHBIX BeE-
IICCTB ¥ TPOJAYKTOB peaK-
IIUU; Macchl (00BEM, KOJIU-
YECTBO BEIIECTBA) MPO-
JTYKTa PEaKIU, CCIIH OTHO
13 BEIIECTB JIAHO B BHJIC
pacTBOpa ¢ OMpeICTICHHOM
MAaCCOBOU JIOJIEW PaCTBO-
PEHHOTO BEIICCTRA.

2.2 |Onextponutu- |CoctaBisaTh ypaBHe- |l. 3amanus Ha coctaBie- |OK
YyecKas IUCCO- |HUSI XMMUYECKUX PeaK- |HUE MOJCKYJISPHBIX U 01
[[UAIUs U UOH- |IIMM HOHHOTO OOMEHA C|MOHHBIX PEaKIUi C y4a-

HBI 0OMEH y4acTHEM HEOpTraHUue- |CTUEM OKCHUOB, KUCIIOT,

CKUX BEIIECTB OCHOBAaHHI U COJICH, NOH-

HBIX PEaKIUi THAPOIU3a
COJIEN, YCTAHOBJIEHUE U3-
MEHEHHUS KUCIIOTHOCTH
Cpebl.
2. JJabopaTopHas pabota
«Peakuuu rufponn3a.

3 |Pa3nmen 3. HccaenoBathb cTpoe- (KonTposbHas padora
CTpoeHue 1  |HUe M CBOiicTBa Heop-|«CBoiicTBAa HeOpraHuye-
CBOIiCTBA He- [TaHUYECKHMX BEHIECTB |CKUX BEIEeCTB
opraHmuye-

CKHMX BellleCTB

3.1 [Kmaccuduka- |Kmaccudpummposare  |1. Tect «Homenkmarypa n [OK

IS, HOMEH-  |HCOpraHMYECKHE Be- |Ha3BaHWE HEOpraHWYe- 01

KJIaTypa u
CTpOEHHUE He-
OpraHUYECKUX
BEII[ECTB

mecTBa B COOTBCT-
CTBHH C UX CTPOCHUCM

CKHX BEIIECTB UCXOS U3
WX XUMHUYECKOU (HOPMYIIBI
WJIU COCTABJICHUE XUMHYE-
CKOM (hOPMYJIIBI UCXOISI U3
Ha3BaHMS BEIECTBA MO
MEXIYHAPOIHON WIIA TPHU-
BUAJIbHOM HOMEHKJIA-
Type».

2. 3aja4m Ha pacyeT mMac-
COBOM J0Ji1 (Macchl) XU-




MMYECKOT0 3JIeMeHTa (Cco-
€JMHEHUSI) B MOJICKYJIC
(cmecn).

3. IIpakTrueckue 3a1aHus
o KjaccugpuKaiuu, Ho-
MEHKJIAType U XUMHUYe-
CKUM (hopMyJiaM Heopra-
HUYECKUX BEUIECTB pas-
JIMYHBIX KJIACCOB.

4. TlpakTrueckue 3alaHus
Ha Ompe/c/ICHUE XUMUYe-
CKOW aKTUBHOCTH BEIIECTB
B 3aBUCUMOCTH BHJIA XU-
MMWYECKOW CBSI3M U THUIA
KPHUCTAJUTNYECKOU pe-
IIETKHU.

3.2

du3uKo-XuMH-
YECKHUE CBOM-
CTBa HeEopra-
HHUYECKHUX Be-
IIIECTB

YcranaBauBaTh 3aBU-
CUMOCTh (PU3UKO-XU-
MHUYECKUX CBOMCTB He-
OpraHUYECKUX Be-
HIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, &
TaKKe TUIa KpUCTaJl-
JINYECKON PEIIETKH

1. Tect «OcobennocTu
XUMUYECKUX CBOMCTB OK-
CUJI0B, KACIIOT, OCHOBa-
HUM, aM(DOTEPHBIX TU/I-
POKCHJIOB U COJICI».

2. 3amaHus Ha cCOCTaBJIE-
HUE€ YPaBHEHHUIN XHUMHUYE-
CKHMX PEaKIMH C y4aCTUEM
MPOCTBIX U CIOKHBIX HE-
OpraHUYECKUX BEUIECTB:
OKCHUJIOB METAJJIOB, HEME-
TaJUI0OB U aM(POTEPHBIX
3JIEMEHTOB; HEOpraHUYe-
CKHUX KHMCJIOT, OCHOBaHUM
1 aM(OTEPHBIX THIPOKCH-
JI0B, HEOPTAaHUYECKUX CO-
JIeH, XapaKTEPU3YIOIIHNX
WX CBOMCTBA M CIIOCOOBI
MOTYYEHHUS.

3. IIpakTUKO-OpUEHTUPO-
BaHHBIC TEOPETUYECKUE
3aJIaHHUs Ha CBOMCTBA U

OK
01
OK
02




MOJTy4eHUE HEOPTaHUYe-
CKHUX BEIECTB.

4. JJabopaTtopHas paboTa
«CBoMlCTBa METAJIOB U

HEMETAaJUIOBY.
3.3 |[IpouzBoacTBo |O60cHOBBIBAaTH 3Haue- |[IpakTHKO-opueHTupoBan- [OK
HEopraHuve- |HHE U IPUMEHEHHUE He- [Hble 3a7aHus 1o cocranie- |01
CKHMX BEIIECTB. |OPTaHUYECKUX Be- HUIO XUMUYecKuX peak- |OK
3HaueHue u IIECTB B OBITOBOM M |[MiA ¢ ydacTrem Heopra- |02
MIPUMEHEHUE B |ITPOU3BOJICTBEHHOM Jie- [ HUUECKUX BEIECTB, UC-
OBITY U Ha ATENLHOCTH YEJIOBEKA |MOJIb3YyEeMbIX JJISl UX UJICH-
IIPOU3BOJICTBE |[MX PU3UKO-XUMHYE- |TU(DUKAIUU U TPOMBIIII-
CKHMU CBOWCTBaMU JICHHBIX CIIOCOOOB TOJTY-
YEHUS.

4 (Pa3nea 4. HccaenoBath cTtpoe- (KoHTposibHasi padora
CTpoeHue 1  |HUe M cBoiicTBa opra- |«CTpoeHue U CBOiicTBa
CBOICTBA OpP- |HMYECKHUX BEIIECTB |OPraHUYeCKHX BelIeCTB)
raHuYeCKHUX
BelleCcTB

4.1 [Knaccuduka- |Knaccudummposatrs  |1. 3amanus Ha coctaBie- |[OK
U1, CTPOEHUE |OpraHMYecKHE Belle- |Hue Ha3BaHui opranude- |01

Y HOMEHKJIa-
Typa OpraHu-
YECKHUX Be-
IIECTB

CTBa B COOTBETCTBHUU C
UX CTPOCHHEM

CKUX COEIUHECHUH I10 TPHU-
BUAJIbHOW WJIM MEXIyHa-
POIHOM CUCTEMATUYECKOMN
HOMEHKJIATYpE.

2. 3amaHus Ha coCTaBJIe-
HHE MOJIHBIX U COKpAIICH-
HBIX CTPYKTYPHBIX (hop-
MyJ1 OPraHUYECKUX Be-
IECTB OTAEIBHBIX KJIAC-
COB.

3. 3amaun Ha ompeaeTICHUE
npocreiien GopMybl
OPraHUYeCKON MOJIEKYJIbI,
HCXOJS U3 3JIEMEHTHOTO
cocTaBa (B %).




4.2 |CeoiicTBa op- |YcranaBnuBaTh 3aBU- |l. 3aganus Ha coctaBne- |OK
raHWYeCKUX  |CUMOCThb (PU3HKO-XH- |HHME ypaBHeHuM xumuue- |01
COEIMHEHUM  |MHYECKUX CBOMCTB Op- |CKMX peakuuii ¢ yuactuem |OK

raHUYECKUX BEILECTB |OpraHUYECKUX BellecTB Ha |02

OT CTPOEHUS MOJIEKYJl |OCHOBAaHHM UX COCTaBa U
CTPOEHUS.
2. 3agaHus Ha COCTaBIIE-
HUE€ YPaBHCHUU XHUMHUYE-
CKHMX pEaKIUH, ULTFOCTPU-
PYIOLIMX XUMUYECKHUE
CBOICTBA C yUE€TOM MeXa-
HU3MOB IIPOTEKAaHUS JaH-
HBIX PEaKUUid U TeHEeTHYe-
CKOU CBSI3M OPraHUYECKUX
BEILECTB PA3HbIX KJIACCOB.
3. PacuerHpie 3amaun o
YPAaBHEHUSIM PEAKLIHMN C
Y4aCTHEM OPTaHMYECKUX
BEILECTB.
4. JJabopaTtopHas paboTa
«ITomy4yenue sTunexa n
M3YUYEHHE €TO CBOWCTBY.

4.3 |Oprannyeckue |O6ocHOBBIBaTh 3Have- |[IpakTuko-opueHTHpoBaH- [OK
BEILIECTBA B HUE 1 IPUMEHEHHE Op- |HbIe 3a7aHusl 1Mo cocTanie- |01
KU3HENIEATENb- |TAHUYECKUX BEILIECTB B [HUIO XUMHUUYECKUX peak- |OK
HOCTH 4YeJio-  |OBITOBOM U MPOU3BOA- |IIUHU ¢ yuyacTuem opranu- |02
BeKa. [Ipons- |CTBEHHOU NEATENBHO- |4ECKUX BELIECTB, UCIIOJIb-
BOJICTBO U CTH YeJIOBeKa UX PU- |3yEeMbIX JUIsl UX UJICHTH-
MPUMEHEHUE  |3UKO-XMMUYECKUMH  |(puKauuu B OBITY U IIPO-
OpraHUYeCcKUX |CBOMCTBaAMU MBIIIEHHOCTH.

BELIECTB B
POMBIIIICH-
HOCTH

5 |Pa3gen 5. Ku- |MccaenoBars paBHo- |KonTpoJabHasi pabora
HEeTHYeCKHe U (BecHe M CKOPOCTh XH- |[«CKOPOCTH XUMHUYECKO
TEPMOAMHA- |MHMYECKHX PEaKIUH |peakuuy U XUMHYeCcKoe

MHYECKHE 3a-

paBHOBeCHE




KOHOMEPHO-
CTH NPOTEKA-
HHUSI XUMHYe-
CKHUX peakiuuu

5.1 [Kunernueckue |HUccnenosars Biusaue |1. Jlaboparopnas padora [OK
3aKOHOMEPHO- |KOHIICHTpAIMHU pearu- |Ha BHIOOD: 01
CTH IPOTEKa- |pyrolux BemectB 1 |— «Omnpenenenue 3aBucu- |OK
HUS XUMHUYE- |TeMIIepaTyphl Ha CKO- |MOCTH cKopocTu peakiuu |02
CKHX PEaKIUH |[pOCTh XUMHYECKUX pPe- |0T KOHIICHTPAIINH Pearu-

Ak PYIOLIUX BELLECTBY;
— «OmnpeneneHue 3aBUCH-
MOCTH CKOPOCTH PEaAKIUU
OT TEMIIepaTyphI».
2. I[IpakTHKO-OpUEHTHPO-
BaHHBIC TCOPETUICCKUC
3a/laHus Ha aHainu3 (pakTo-
POB, BIMSIIOIINX HA U3ME-
HEHHUE CKOPOCTU XUMUYe-
CKOM PEaAKIIUU.

5.2 |Tepmonunamu-|Mccnenoats Bausaue |1. 3amaun Ha pacueTsl Ten-|OK
YECKUE 3aK0- |M3MEHEHUsS KOHIIEH-  |J0BBIX 3¢ dekToB xumuue- |01
HOMEPHOCTH  |Tpalliy BEIIECTB, pe- |CKUX peakuuil u onpene- |OK
MPOTEKaHUSI  |aKIUW CPEAbl U TeMIIe- |JIeHue Thna peakiuu (mo |02
XUMUUYECKUX  |paTyphbl HA CMEIIEHUE |TEeTIOBOMY (DQEKTy:

peakunii. PaB-
HOBECHE XUMH-
YECKHUX pEak-
1005051

XUMHUUYCCKOI'O paBHO-
BECHUA

AK30- U HJI0TEPMUYE-
CKHE).

2. IIpakTUKO-OpUEHTHUPO-
BAaHHbBIC 33J]aHUS HA MPH-
MEHeHHe npuHuuna Jle
[IIaTenbe M1 HAXOKACHUS
HaIpaBJICHUS] CMEILICHUS
PaBHOBECHUS XUMUYECKOU
peakiuu 1 aHanu3 ¢akTo-
POB, BIUAIOLIUX HA CME-
IIEHUE XUMHUYECKOTO PaB-
HOBECHSL.

3. JlabopatopHas pabora




«3yuenne BiusiHUA pas-
JUYHBIX (PAaKTOPOB Ha CMeE-
LICHUE XUMHUYECKOTO PaB-
HOBECUS.

6 (Pa3neJ 6. HUccaenoBath quc- KonTpoJsabnas padora no
JucnepcHbie |NMepCHBbIE CHCTEMbI TeMme «/lucnepcHbie cu-
CHCTEMBI CTeMbD»
6.1 |ducnepcubie |Paznuuath uctuHHbie |1. 3amaun Ha npurorosie- |OK
CUCTEMBI U pPacTBOPHI, KOJUIOU- |HUE PACTBOPOB. 01
(dakTophl X  |HBIE pacTBOPHI U Ipy- |2. [IpakTuko-opuentupo- |OK
YCTOWYMBOCTU |OOAMCTIEPCHBIE CH- BaHHBIE pacueTHbIe 3a1a- |02
CTEMbI Ha OCHOBE XU- |HUSI HA TUCTIEPCHBIC CH-
MHYECKOTO IKCIEPHU-  |CTEMBI, HCIOJIb3yEMBbIE B
MEHTa OBITOBOI M MPOU3BO/I-
CTBEHHOMU JIE€SITEIbHOCTH
YeJIoBeKa.
6.2 [Uccnenopanue |MccnenoBars ¢pusuko- [JlabopaTopnas padora (Ha [OK
CBOWMCTB JIUC- |XMMHUYECKHE CBONCTBA |BBHIOOD): 01
MEPCHBIX CU-  |pa3fIMYHbIX BUAOB AuC-|— [IpurotoBieHue pacTro-
cTeM MEPCHBIX CUCTEM POB;
— WccnenoBanue nucriepc-
HBIX CUCTEM.
7 |Pa3nen 7. Ka- |UcciaenoBaTh cBOJ-

YyeCTBEHHbIE [CTBA OPraHUYECKHUX H

peakunu 00- |HEOPraHM4eCKHX Be-

HAPY:KeHHMsI  |IIEeCTB C MCIO0JIb30BA-

opranmuve- HHEM Ka4eCTBEHHBIX

CKHX U HEOp- |peaKumu

raHUYeCKHX

BellecTB

7.1 |O6napyxenue |MccnenoBats kaue- 1. JJaboparopHnas pa6ora |OK
HEOpraHu4e- |CTBEHHBIC pEaKIK He- (Ha BHIOOD): 01

CKHX KaTHOHOB
1 aHHMOHOB

OpPraHHM4CCKHUX BC-
meCTB

— AHAJINTHYECKUE peak-
1 KaTuoHoB [-VI
Ipyni,

— AHaAJIMTUYECKUE peaK-
1M1 AaHHUOHOB.

2. IIpakTruueckue 3a1aHnus




Ha COCTAaBJICHUE yYpaBHE-
HUN peakiuii oOHapyKe-

HUS KaTHOHOB [-VI rpynm
Y aHHOHOB, B T.4. B MOJIe-
KYJISIpHON U HOHHOU (op-

Max.

7.2 |Ob6napyxenue |MccienoBars kaue- 1. JlabopaTtopHas pabora |OK
OpraHUYECKUX |[CTBEHHBIE pEaKLMH Op- |(Ha BbIOOD): 01
BEIIIECTB OT-  |TAaHUYECKUX coequHe- |— KadecTBEeHHbIE peakinu
JEIBHBIX KJIac- |[HUW OTAEIbHBIX KJac- |Ha OTJEIbHBIE KJIACChl Op-

COB C UCIIOJIb- |COB raHUYECKHUX BEIIECTB;
30BaHUEM Ka- — KauecTBeHHBIN aHAIN3
YECTBEHHBIX OpTraHUYECKUX COEIHHE-
peaKuui HUHN 110 PYHKIIMOHAIbHBIM
TPyIITIaM.
2. IIpakTrueckue 3a1aHus
Ha COCTaBJICHHUE Kaue-
CTBEHHBIX peakiuii 0oHa-
PY>KE€HHUSI OPraHUYECKUX
COCMHECHUM.
Il |IIpukaaaHoii MOTYJIb
8 |Pa3nen 8. OuenuBartsb nocjen- |3amura Keica (¢ yuerom
Xumus B CTBUSI OBITOBOW M Oyayureit npogeccuo-
OBbITY U IPO- |NMPOM3BOJCTBEHHOIl |HAJbHOM 1€ATEJIbHOCTH)
U3BOJCTBEH- |1€ATEJIbLHOCTH YeJI0-
HOM JIesiTe/Ib- |BeKa ¢ MO3UIIMH KO-
HOCTH 4eJI0- |JIOrHYecKo 0e3omac-
BeKa HOCTH
Xumus B ObITy |OuenuBath nocnen-  |Ketic (¢ yuerom Oyaymeit |OK
Y IPOU3BO/I-  |CTBUS OBITOBOM M Mpo- |podeccuonanbHoi aes- |01
CTBEHHOM JIes- |M3BOJICTBEHHOM Jiesi-  |TE€JIbHOCTH) OK
TEJILHOCTH Ye- |TEIBLHOCTH YesoBeka ¢ |Bo3MorkHbie TeMbl keii- |02
JIOBEKa MO3UIIUM DKOJIOTHYE- |COB: OK
CKOM 0€30MacHOCTH 1. IToremnenne kmumara u |04
BEICBOOOXK1eHHE Ta30BEIX |OK
TUAPATOB co qHA okeaHa. |07
[1IK

1.2.




2. byayiue matepuabl
JUIsl aBUa-, MAILIMHO- U
pUOOPOCTPOCHMUS.

3. HoBble maTepuansl s
COJIHEUHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TIperapa-

TOB.
9 |Pa3nen 9 Uc- |[UuTepnperupoBath |3ammra ydyeOHO-HCCIe-
cJieIOBAHNE U |XMMUYeCKHE MPOo- A0BATEJIbCKOI0 MPOEKTA
XHMHMYECKHMI |LecChl U SIBJICHUSI B |(C yuyeToM OyayuieH nmpo-
aHajau3 00b- |Omocdepe (eccuoHabHOM Jes1-
eKTOB 0M0- TeJbHOCTH)
chepsl

9.1 |OcHoBbI 1a00- |Bemonuats nonusid |1, JlaGoparopnast pabora |OK
paTopHoOii UK DKCIIEPUMEH- «OcHoBbl 1abopatopuoit |01
MPAKTUKH B TAJIBHOTO UCCIE0BA- |[PAKTUKK. [IK
npodeccuo-  |HUSA ¢ coOmoaenueM  |2. Tumossle pacuetrei o |1.2.
HaJIbHBIX J1a00- |TpaBUJI OE€30MMACHOTO  |TeMaTUKE SKCIIEPUMEHTA.
paTopusx oOpamienus ¢ Beme- (3. 3a7ayu Ha BBIYUCIICHUE

CTBaMU U JabopaTop- |CpeaHEro 3HaUYEHUs dKCIe-

HBIM 00OpY/ZIOBaHHEM |PUMEHTAIBHBIX JAHHBIX,
MOTPENTHOCTH.
4. IlpencraBnenue pe3yib-
TaTOB AKCIICPUMEHTA B
pasznuuHoi popme (Tabd-
nuna, rpaduk, OTYET, J0-
KJIaJl, IPE3CHTAIUA).

9.2 | Xumnueckuit |MccnenoBars xumude- |1. Tect «CoiictBa u co- |OK
aHanu3 mpod  [CKui cocTaB Mpoo CTaB BOJIBI». 01
BO/JIbI BO/JIbI 2. 3ananne «Xumuueckuii |OK

COCTaB BOABI, THII BOABI 1 |02
criocoObl ee mpuMeHeHus» |{OK
(c ucnonszoBanuem Hop- |07
MaTHUBHBIX JOKyMeHTOB). |IIK
3. [Ipaktuxo-opuentupo- |1.2.

BaHHBIC TCOPCTHUUCCKHUC
3aJaHusA Ha COCTaB BOJbI U




CHOCOOBI BBIPA)KEHUS KOH-
[EHTpaIi U epecyer
KOHIIEHTpAIUH (C UCTIOIb-
30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlTabopaTopHas paboTa
Ha BEIOOD:

— OuncTtKa BOJBI OT 3a-
I'PSI3HEHUM;

— Onpenenenne pH Boabl
U €€ KHCIIOTHOCTH;

— OmnpepaeneHue KeCTKO-
CTH BOJIbI M CIIOCOOBI €€

YCTpaHCHHS.

9.3 | Xumnuecknii |MccnemoBats xumude- |1. Tect «Oprannueckne n |OK
KOHTPOJIb Ka- |CKHAW COCTaB MPOAYyK- |Heopranndeckue Beme- |01
YeCTBA IPO-  |TOB NMUTAHUA cTBa, Bxoasmue B cocta |OK
JTYKTOB MHUTa- MPOTYKTOB MTUTAHUS. 02
HUS 2. Ilpaktuko-opuentupo- |OK

BaHHbBIC 3a7aHus 110 Kyu- |07
HApHOW TEMAaTHKE. [IK
3. JlabopaTopHas pabora— |1.2.
Hccnenoanue npoIyKToOB
MUTaHUS HA HAJTMYHAE yT-
J€BOAOB (MyKa, TBOPOT,
MOJIOKO, MOTYpT) Ha HAJIU-

4Ke YIJIeBOJIOB (Kpaxmall,
TIFOKO3a, caxaposa).

9.4 | Xumnueckuit |MccnenoBars xumude- |1. Tect o teme «Xumu- |OK
aHanu3 mpod  [CKui cocTaB Mpoo 4yeckuii coctaB Heopranu- |01
TTOYBBI TIOYBBI yeckux u opranmueckux |OK

yA0OpeHuUit». 02
2. 3aganue «B3anmocsa3s |OK
COCTaBa MOYBbI, TUII 07
MOYBBI U €€ Ha3HaueHus». |[IK
3. JlabopaTtopHnas pabora |1.2.

(Ha BBIOOD):




— Ob6HapyxeHue Heopra-
HUYECKHUX TIpUMecei B
po0ax MoYBHI;

— Onpenenenne pH Bog-
HOU

BBITSDKKH ITOYBBI, €€ KUC-
JIOTHOCTH U IIEJIOYHOCTH.

9.5

Uccaenosanue
00BEKTOB OHO-

cdepbl

HccnenoBaTh XMMHUUe-
CKHM COCTaB 00OBEKTOB
ouocdepsl Ha puMepe
MIPOJTYKTOB ITUTAHUS,
BOJBbI U TOYBBI

Y4eOHo-uccneoBaTeIb-
CKUM TPOEKT B 00JacTh
HCCIE0BaHNs 00HEKTOB
ounocdepsl.

Bo3MoxkHBIE TEMBI TPOCK-
TOB:

1. UccnenoBanne cocraBa
MHHEPAIBHOU BOJIBI U pe-
KOMEHJAIMH I10 €€ HUC-
TOJIL30BAHHIO.

2. UccnenoBanue paspy-
IIAIOIIETO JACHCTBUS TIPH-
POJHOM BOJIBI HA CTPOU-
TEJIbHBIC MaTePHUAIIBI.

3. CocTaBieHune npoeKTa
[BETHUKa/Ooropojia/caaa B
3aBUCHUMOCTH OT COCTaBa
MIPOAHATN3UPOBAHHBIX
TTOYB.

4. CocTaBieHUE cOaIaHCHU-
POBaHHOT'O MEHIO Ha JICHb
(Henento) B 3aBUCUMOCTH
OT COCpKaHUS XUMUYEC-
CKHX MaKpO ¥ MHUKPO3Jie-
MEHTOB B ITPOJTyKTax ITH-
TaHMUS.

5. UccnenoBanue kaue-
CTBa MUTHEBOM BOJHI.

6. UccnenoBanue mpoO BO-
JIOTIPOBOJHOM BOJIBI HA
MPEAMET YCTPaHCHUS
’KECTKOCTH.

OK
01
OK
02
OK
04
OK
07
[K
1.2.




7. YCTpaHEHHUE KECTKOCTH
BOJIbI B CEIIbCKOXO035M-
CTBEHHOMH JIeSITEIbHOCTH.




5. ATAIITALIMS OBIIEOBPA3OBATEJBLHOM JUCHMIIIAHBI
IMPY OBYYEHWH JINI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
3/1I0POBbSI

AnanTtanus padoueit nporpammbl aucuuiuinesl 11J[.01 Xumus npoBoautcs
IpU peau3aliy aanTUBHON 00pa30BaTeIbHON MPOrpaMMbl — MPOTPAMMBI TTOJITO-
TOBKH CIIEIUAIIUCTOB cpeAaHero 3BeHa no cnenuaibHocTu 34.02.01 CectpuHckoe
neno (ounas popma oOydeHus, Ha 6a3e OCHOBHOTO 00Iero o0pa3oBaHus) B LIEIIX
oOecrieueHus MpaBa MHBAIUIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOYXHOCTSMH 310PO-
BbsI Ha MMOJTy4YeHUE MPOoGeCCHOHATHHOTO 00pa30BaHMsl, CO3AaHMUS HEOOXOIMMBIX JIJIS
MOJTYYCHUS CPeAHETO MpodeCcCHOHATBHOTO 00pa30BaHUs yCIOBUH, a TAKXKe o0ectie-
YEHUs JOCTHXKEHUSI OOydJarolMMKCS WHBAIUAAMU U JIMIIAMU C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/T0POBbsI pE3yJIbTaTOB (POPMHUPOBAHUS MTPAKTUUYECKOTO OTBITA.

Obopyodosanue kaburnema Xumuu ¢ yueOHOU Xumuyeckotl 1abopamopueil 0
00VUAIOWUXCSL C PA3TUYHBIMU BUOAMU OCPAHUYEHUS 300P0BbSL
OcHaileHne KaOuHETa XUMHUM € Y4eOHOW XHMMUYECKOW jaboparopueit

JOJKHO OTBEYATh 0COOBIM 00pa30BaTENIbHBIM MOTPEOHOCTAM 00YHAIOIIMXCSl NHBA-
JUAOB U JIML C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370pOBbs. KaOMHETHI TOIKHBI
OBITh OCHAIlIEHbl 00OPYAOBAHWEM M Y4€OHBIMU MECTAMM C TEXHUYECKHUMH CpPE.-
CTBaMH O00y4YeHHS 1J1s1 00y4aroUXcs ¢ Pa3IMYHbIMUA BUJJAMU OTPaHUYEHHUM 310pO-
BbSI.

Kabusner, B koTopoM 00yd4aroTcs JuIla C HAPYIICHUEM CIIyXa JTIOJDKEH OBITh
000pyZOBaH pPaMOKIACCOM, KOMIBIOTEPHON TEXHUKOW, ayAMOTEXHUKOW, BUJEO-
TE€XHUKOU, JIEKTPOHHOU TOCKOW, MYJIbTUMEIUMHON CUCTEMOM.

Jist cnaboBuAsIIUX OOydYaromMXcad B KaOMHETE MpEeAyCMAaTPUBAIOTCS MPO-
CMOTp yJaJ€HHbIX OOBEKTOB MPH MOMOIIM BUAECOYBEIUUMUTENCH Ui YIaJIEHHOTO
npocMoTpa. cnnonb3oBanue bpaisieBCKOM KOMIIBFOTEPHOM TEXHUKHU, SJIEKTPOHHBIX
JyI, IpOrpaMM HEBU3YAJIBHOIO JOCTyNa K MH(POpPMAIUHM, TEXHUUYECKUX CPEICTB
npuema-fnepenayn yueoHo nHpopMaluu B JOCTYITHBIX (popmax.

JIist 00yyaromuxcsi ¢ HapyleHUeM OIMOPHO-IABUTaTEbHOTO anmnapara Kadu-
HET JIOJKEH ObITh 000pYA0BaH MEPEABMKHBIMU PETYIUPYEMBbIMU NTAPTAMH C UCTOY-
HUKOM MUTAHUS.

Brlmeyka3aHHoe OcCHallleHWE YCTaHABJIMBAETCA B KaOWHETE MPH HaJIUYUU
oOyuJaroluxcs o aganTUPOBAaHHON 00pa30BaTEIbLHON MPOrpaMMe C Y4ETOM UMEIO-
IIEToCsl TUTIA HAPYIIEHUN 30pOBBS Y 00y4aroIIerocs.



Hnpopmayuonnoe u memoouueckoe obecnevwerue 00yuarOUuxcsi

JlocTyn Kk HTHPOPMAIMOHHBIM U OMOIHOTpadUUIEeCKUM pecypcam, YKa3aHHBIM
B 11.3.2 paboyeii mporpaMMel, TOJKEH ObITh MPEACTaBIEH B popMax, aAanTUPOBaH-
HBIX K OrPAaHUYCHHUSAM 3[I0POBBSI O0Y4AIONINXCS MHBAIUIOB U JIMI[ C OTpaHHYCH-
HBIMHU BO3MO>XHOCTSIMH 370POBBSI:

JUi au1 ¢ HapyIIeHUAMHU 3peHusi (He MEHee OJJTHOTO BH/IA):

- B [I€4aTHOM (popMe YBEITMUEHHBIM IIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;

- B Ie4aTHOM opMme Ha s3bike bpaiimns.

JIns U1 ¢ HapyIIEHHUSIMU CITyXa:

- B Ie4aTHo# dopme;

- B (hopMe 3IEKTPOHHOIO JJOKYMEHTA.

JUIst JIAL ¢ HApYLIEHUSIMU ONIOPHO-/IBUTaTENIbHOTO armapara (He MEeHee JIBYX
BHJIOB):

- B ie4aTHOU opme;

- B JopMe 3IEKTPOHHOIO JOKYMEHTA;

- B popMe aynuodaiina.

JUIst AL ¢ HEPBHO-TICUXUYECKUMHU HAPYIICHUAMH (pacCTPOMCTBO ayTUYe-
CKOTO CIIEKTpa, HAPYILLIEHUE IICUXUYECKOTO Pa3BUTH):

- ACTI0JIB30BAHNE TEKCTA C MIUTFOCTPALMIMU;

- MyJIbTUMEAUINHBIE MATEPUAJIBI.

Bo BpeMs caMOCTOSTENbHON MOATOTOBKHA 00YYaIOIIMECs HHBAIMIBI U JTULA C
OTrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbsI IOJKHBI OBITh 00€CTIEUEeHbI JOCTYIIOM
K ceTu IHTEpHeT.

Dopmbl u MemoObl KORMPOISL U OYEHKU Pe3yIbmamos 00y4eHust

VYkazanasie B 1. 4 porpaMMbl ()OPMBI B METOJIBI KOHTPOJISI IMPOBOJISATCS C
Y4E€TOM OTpaHHYCHHUS 37I0POBbs 00ydaronuxcs. 1{enpro TeKymero KOHTPOIs SBIIs-
€TCS CBOCBPEMCHHOEC BBISBJICHUE 3aTPYJHEHUN M OTCTaBaHWsA OOYYArOIIETOCS C
OTpaHUYCHHBIMHA BO3MOXXHOCTSIMH 3JI0POBBSI M BHECCHHE KOPPEKTUBOB B YUCOHYIO
JIESITEIIbHOCTb.

dopMa MPOMEKYTOUHON aTTECTAIIUU YCTAHABIMBACTCS C YI€TOM WHIUBHITY-
ATBHBIX MICUXO(PU3UIECKUX 0COOEHHOCTEH 00YUaIOMUXCsl HHBAIHUIOB U JIUI] C OTpa-
HUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS (YCTHO, MMCbMEHHO Ha Oymare, TMChbMEHHO
Ha KOMITIbIOTEPE, B (POpME TECTUPOBAHHUS U T.I1.).



[Ipu npoBeeHNN MPOMEKYTOUHON aTTeCTallMi 00yYaroueMycs MpeoCcTaB-
JsieTCsl BpeMsi Ha IOJITOTOBKY K OTBETY, YBEJIMUEHHOE He O0Iee ueM B TpH pa3a ycTa-
HOBJICHHOTO JJIS TOJITOTOBKU K OTBETY 00YUYaIOIIUMCs, HE UMEIOIINUM OTpaHHYEHUN
B COCTOSIHUH 370POBBSI.



