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1. MIACIIOPT PABOYEN NPOI'PAMMBI YYEBHOM JUCLMUIIJINHBI

«Xumus»
1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMmsl
PaGouas  nmporpamma  y4eOHOM  AMCHMIUIMHBI — «XHUMHUS»  SBISETCd  4YacThlO
001eo0pa3oBaTeNIbHOTO  IIMKJIA ~ OCHOBHOW  00pa3oBaTelbHON  HpOrpaMMbl  HOATOTOBKU
cnenuaaucToB cpeanero 3BeHa (mpanee — [MIICC3) nmo cnennansuoctu CITO
35.02.08 DneKTpoTeXHUUECKUE CUCTEMBI B arponpoMbinuieHHoM Komiuiekce (AITK)

1.2. Mecto aucunminnsbl B crpykrype IHIICC3

Jucuummna «XuUMHsSD» SBISETCS MPEAMETOM 00I1e00pa30BaTeIbHOTO Yy4eOHOTO IHMKIA B
COOTBETCTBUH C TEXHOJIOIMUECKUM MPODUIIEM MOTYy4aeMOoro npodecCHoHaIbHOro 00pa3oBaHusl.

JucuumimHa wusyyaeTcss Ha 0a30BOM YpPOBHE, OTHOCHTCS K IIPEAMETHON 00sacTu
«EcrectBenno - Hayunsie aucuuminaen OI'OC cpennero obuiero oopazoBaHusl.

[IporpamMa 1o XMMHUU Ha YpOBHE CpefHero olmiero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHMS OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl CPEAHErO OOIIEro
obpasoBanus, npeacraBieHHbix B ®I'OC COO, ¢ yuérom Konnenumu npemnomaBaHusi yueOHOTO
npeamera «XuMus» B oOpa3oBaTenbHbIX opranuzanusax Poccuiickoil depepannu, peanus3yrommx
OCHOBHBIE 00pa3oBaTEeNbHBIC IPOrPAaMMBI, M OCHOBHBIX TOJOXKEHUH (enepanbHOl paboueit
IIpOrpaMMbl BOCIIUTAHUSI.

MexnpeameTHble CBS3U yaeOHOH JUCUATUTUHBI «XuMus» c TaKUMU
00111e00pa30BaTeIbHBIMU  TUCLMILIMHA, kak «buonorus», «Pusuka», «JIuteparypar,
«[eorpadusi», cnocoOCTBYIOT (OPMHPOBAHUIO IIETOCTHOTO TPEACTABICHUS 00 M3y4yaeMoM
00bEKTe, SBICHHUU, COJCHCTBYIOT JIyUIIEeMy YCBOCHMIO COAEp)KaHUS MpPEIMeTa, yCTAaHOBJICHMIO
Ooyiee TPOYHBIX CBSI3EH OOYYAIOUIMXCS C TIOBCEAHEBHOM KHM3HBIO W OKPYXAIOIIUM MHPOM,
YCHUJICHUIO PA3BUBAIOLIEN U KyJIbTYPHOU COCTABIIAIOIIEH TPOIPaMMBI

Copnepxanue yueOHOro npeamera «XUMHUs» TaHHOTO YPOBHS U3yYEHHUs] OPUEHTUPOBAHO Ha
¢dopmupoBaHHe Yy OOY4YaIOUIMXCS MHPOBO33PEHUYECKONW OCHOBBI JUIsl MOHMMaHMS (uiocodcekux
uael, Takux Kak: MaTepuaJbHOE €IUHCTBO HEOPraHWYECKOr0 M OpPraHUYecKoro Mupa,
00yCJIOBIEHHOCTh CBOWCTB BEILIECTB MX COCTAaBOM M CTPOEHHEM, I[O3HABAEMOCTbh IMPHPOJHBIX
SBJIIGHUH NYTEM OKCIIEpUMEHTa W pEUIeHHs] MPOTUBOPEYUH MEXIY HOBBIMU (akTamMu H
TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PELICHUHU SKOJOTMUYECKUX MpodieMm, a
TaKxe MpoljemM cOepexeHusi SHEPreTUYECKUX PECypCoB, ChIPbs, CO3/IaHUSI HOBBIX TEXHOJIOTUH U
MaTEpUasIoB.

B nutane penienus 3aja4 BOCIIUTaHUS, Pa3BUTHUS U COLMANIN3ALMH O0yYaIOUIUXCS MPUHSATHIE
IIPOrpaMMOl 10 XUMHMHM NOIXOJBl K OIPEAEICHUIO COAEPKAHMUS U IOCTPOCHMS IIpenMeTa
MpeAyCMaTpUBAIOT (POpMUpPOBAHHE Yy OOYYAIONIUXCS YHUBEPCATBHBIX Y4YEOHBIX JICHCTBUH,
uMeroIuX 0a30Boe 3HAUEHHUE JJIS Pa3IMYHBIX BUJIOB JEATEIBHOCTH: PELICHUs MpoOJieM, MOUCKA,
aHaim3a U 00paboTKH HH(OpPMAIMK, HEOOXOIUMBIX Ul MPUOOPETEHUs ONbITa MPAKTHUYECKOH U
HCCIIEIOBATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUU XUMHHU.

N3yuenne y4ueOHOM AUCIUTUIMHBI «XHUMHSI» 3aBEPIIACTCS MPOMEKYTOUYHON aTTeCTAlMe B
bopme Jugpgpepenyuposannozo sauema B pamkax ocBoeHusi [IIICC3 Ha 6a3ze OCHOBHOTO 0OIIETO
oOpa3oBaHws.

1.3 Illianupyemble pe3yJbTaThl 0CBOCHHS YUeOHON AUCHMIJIMHBI Pe3yabTaThl

OcBoeHne cojep)kaHus Y4eOHOW NUCHHMIUIMHA «XUMHS» O0O0ECTeUMBAET JIOCTHIKEHUE
CTYIEHTAMHU CJIEIYIOIINX PE3YIbTaTOB:

Hemn:

- (opmupoBaHHe cHUCTEMBl XHMHUYECKHX 3HAaHMH KaK BakHeHIell cocTaBmisiomen
€CTECTBEHHO-HAyYHOW KapTUHbl MHUpPA, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIC IOHSTHS,
¢byHIaMeHTalIbHBIE 3aKOHBI M TEOPHHM XMMHUHM, OCBOCHHE SI3bIKA HAYKH, YCBOGHHE U IOHHMaHHUE
CYIIHOCTH AOCTYIHBIX 0000IEHNH MHUPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMIIEHHE C UCTOpUEH UX
pa3BUTHA U CTAHOBJICHMUS,



- (opmupoBaHUE W pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX IO3HAHMS BEIIECTB U
XUMHUYECKHUX PEaKIUii, HeOOXOAUMBIX [UIsl HpPUOOpPETeHHs] YMEHUN OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB U XMMHYCCKUX SIBJICHUW, UMCIOIINX MECTO B MPUPOEC, B IPAKTHUECKON U MTOBCEIHEBHOMN
KHU3HU;

- pa3BUTHE YMEHUW U CIOCOOOB JCSITENBLHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
OOBSICHEHMEM XHMUYECKOTO JKCIEPUMEHTa, COOIIOJCHHEM IpaBuil O€30MacHOro OOpaleHus ¢
BEIIICCTBAMH.

3amauu.

- aganTanus OOydaromuxcss K  YCIOBUSM JUHAMHUYHO  PAa3BUBAIOMIETOCS  MHPA,
(GbopMUpOBaHHE HWHTEIJICKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IIPHHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KHU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

- (opmupoBaHHEe y OOYYAIOIIMXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHIIH),
MMEIOIUX YHUBEPCAIbHOE 3HAYCHHE MJIS Pa3IMYHBIX BHUJIOB JEATEILHOCTH: PELICHHUS MpoOiieM,
MOWCKa, aHamu3a " 00paboTku wuHPOpManMKU, HEOOXOMUMBIX IS NPUOOPETCHHUS OIBITA
NEeSTeNbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHHU, a TaKKe ISl OLIEHKH C
MTO3UIUH IKOJIOTUICCKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIISCTB U XMMHUYECKUX TPOIECCOB Ha
OpraHM3M YeJIOBeKa U MPUPOIHYIO CPEady;

- pPa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOy4aromuxcs: CIHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA 1O XHUMHUH B
COOTBETCTBUM C JKM3HCHHBIMHU IOTPEOHOCTSMHU, HCIIOIB30BAaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKAa U aHaju3a y4eOHOW M HAay4YHO-TIOMYJSIPHOM MH(GOpMAalUd XUMUYECKOTO
COJICPIKAHUS;

- popMUpOBaHUE U PA3BUTHE Y 00YUAIOIIUXCS ACCOLIMATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
Ha0JI0IaTEIBHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOUMBI, B YaCTHOCTH,
MIPH IJIAHUPOBAHUH U MTPOBEJICHUU XUMUYECKOTO IKCIIEPUMEHTA,

- BOCIHTAaHHE Yy OOYYAOIUXCS YOSKIAEHHOCTH B TYMaHHUCTHYECKOW HampaBICHHOCTH
XUMHH, €€ BAXKHON POJIM B PEIICHUU TTI00ATBHBIX MPOOIEM PallOHATBHOTO MPUPOIOIOIF30BAHNUS,
MIOTIOJTHCHHSI JHEPTETHUECKUX PECYpCOB W COXPAHCHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE0OXOIMMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOpEeTeHuUs
OTIBITa WCIIOJIH30BAHUS TIONYYSHHBIX 3HAHWUN JUISI MIPUHSATUS TPAMOTHBIX PEIICHWNA B CHTYAIlHSX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

OcBocHHE COJep)KaHUST Y4EeOHOH JTUCIUIUIMHBI «XHWMHES» OO0SCICUYMBACT JIOCTHIKCHHE
CTYJCHTaMHU CJEIYIONINX MIaHUPYEMbIX PE3YIbTaTOB:

JIMYHOCTHBIX:

1) rpaskIaHCKOTO BOCITMTAHMS:

- OCO3HAHUS O0YYAIONIMMICS CBOMX KOHCTHTYIIMHOHHBIX IMPaB M O0S3aHHOCTEH, YBOKEHUS K
3aKOHY H MPaBOMOPSIKY;

- TMPEJCTaBJICHHUS O CONMAJIBHBIX HOPMaxX W TPaBHUIaX MEXJIMYHOCTHBIX OTHOIICHWUH B
KOJIJIEKTHBE;

- TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATCIHHOCTH MPH CO3IAaHUH YUEOHBIX MPOCKTOB,
pelIeHnr yueOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKIX YKCIIEPUMEHTOB;

- CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTHKY H apTyMEHTBI APYTUX
MIPY aHAJIN3€ Pa3IMYHBIX BUIOB yUYEOHOU AEITETbHOCTH;

2) MaTpHOTHYECKOTO BOCITUTAHHMS:

- I[EHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUECTBEHHOMN
XUMHH,

- YBaXEHHS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh Pe3yNbTaT JUIMTENbHBIX HAOIIOACHUM,
KPOTIOTIMBBIX 3KCTIEPUMEHTAILHBIX TTIOUCKOB, TOCTOSTHHOTO TPYAA YYEHBIX U TPAKTHKOB;

- HHTEpeca W TMO3HABaTENbHBIX MOTHUBOB B TIOJYyYEHUM M TOCIEIYIOIIEM aHalu3e
UH(OPMAIIUY O TTEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;



3) yXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

- HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOr0 MTOBEICHMS;

- CIIOCOOHOCTH OLIGHUBATh CHTYallud, CBSA3aHHBIE C XHWMHYECKHMHU SIBICHUSAMH, U
IPUHUMATh OCO3HAHHbBIC PELICHUs, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI H
LEHHOCTH;

- TOTOBHOCTM OIICHUBaThb CBOE IOBEJCHHWE W IOCTYIKH CBOMX TOBAapHILEH C MO3ULMHA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIECTBHIA ITUX ITOCTYIIKOB;

4) hbopMUpPOBaHHS KYJIbTYPhI 310POBBSI:

- TOHUMAaHHUs ILIEHHOCTEH 370pOBOTO M 0Oe30macHoro obpasza XKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (DPU3NYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

- coOxrofeHusI TpaBWJI OE30MAaCHOTO OOpalIeHHUs C BEIISCTBAMHU B OBITY, MOBCEIHEBHOM
KHU3HU U B TPYJOBOH 1€ TENBLHOCTH;

- TMOHMMAaHHUS LEHHOCTH TPaBWJ HWHIWBUAYAIBHOTO W KOJUIEKTHMBHOTO O€301acHOro
MOBEJICHUSI B CUTYALMSIX, YTPOXKAIOIIUX 3/I0POBbIO U XKU3HU JIO/IEH;

- OCO3HAHMs TOCJTEICTBUI W HENPHUATUS BPEIHBIX NPUBBIUEK (YIOTPEOJICHHUS aIKOTOJI,
HapKOTHKOB, KypeHHUs1);

5) Tpy0BOTO BOCIIMTAHUS:

- KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTM B Y4e€OHO-HCCIIEI0BATEIbCKONW JIEATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JIEATEIHHOCTH;

- YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEIICHUH MPAKTUYECKHX 3a/ad COLUAJIbHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

- UHTEpeca K MPaKTUYECKOMY H3y4YeHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE MTPUMEHEHHS MTPEIMETHBIX 3HAHUN 110 XUMUH;

- YBaKEHUsI K TPYAY, JIOISAM TPYZAa U pe3yibTaTaM TPYy10BOM 1€ATEIbHOCTH;

- TOTOBHOCTM K OCO3HAaHHOMY BBHIOOpY HWHAWMBHIAYAIBHOW TpPaeKTOPHH OOpa30BaHMUS,
Oyaymelt mpogeccuu M peanu3alud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) PKOJIOTHYECKOTO BOCTUTAHHS:

- DKOJIOTHYECKH II€JI€CO00Pa3HOTO OTHOIIECHUS K MPHUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3emiie;

- MOHMMaHUS TI00ATBFHOTO XapaKkTepa SKOJOTHYECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpeibl;

- OCO3HAHMSI HEOOXOJANMOCTH HCIOIB30BAHUS JOCTIKEHUI XUMUH JIJISl PEIICHHUSI BOTIPOCOB
panMoHaAIBLHOTO MPUPOIONOIb30BAHUS;

- aKTHBHOTO HETPUATHs JEHCTBHIA, NMPUHOCSIIINX BpPEA OKPYXKArOIIeH MPHUPOTHON cpene,
YMEHHUS TPOTHO3MPOBATh HEOJAroNpUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS IpealpUHUMAEMbIX
JNENUCTBHAN U MPEAOTBPALATh UX;

- HaJM4YUS DPA3BUTOTO SKOJOTMUYECKOTO MBIIUICHUS, SKOJOTHMUYECKOW KYIbTYpHI, OIbBITa
JESTeTHbHOCTH  OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMH B
M03HABATENbHOM, KOMMYHUKAaTUBHOM M COIMAIHON MPAKTHUKE, CIOCOOHOCTH M YMEHMS aKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) LEHHOCTH HAyYHOTO MO3HAHMS:

- copMHPOBaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;

- TOHWMaHUS CHenU(UKA XWUMHHA KaK HayKH, OCO3HaHUs e€ poiu B (HOpMUPOBaAHHH
palMOHATBHOTO HAYYHOTO MBIIUIEHHS, CO3/IaHUM IEJIOCTHOTO MPEACTaBICHUsS 00 OKpyKarolieM
MUpE KaK 0 €IUHCTBE PUPOIBI M YeTIOBEKA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUT
pobJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

- yOe)XIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHHM JUIsl COBPEMEHHOM IMBWIM3ALMU: B €&
TYMaHHCTHYECKON HAIpaBIEHHOCTH W BAaKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHON
KYJIBTYpBl, PEIICHUH TJI00albHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUsS YEJIOBEYECTBA — CHIPHEBOIL,



SHEPTeTHYECKOH, MUIIEBOM U SKOJIOTHYECKON 0€30MIaCHOCTH, B Pa3BUTHH MEIUITMHBI, 00ECIICUeHUN
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTHYECKU KOM(GOPTHOM KU3HU KaXKA0T0 WieHa 00IIecTBa;

-  €CTECTBEHHO-HAyYHOW TIPaMOTHOCTHU: TOHUMAHUS CYIIHOCTH METOJOB TMO3HAHMSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMmble 3HAHUS IS
aHaJiu3a U OOBSICHEHMsI SIBICHMM OKPYKAIOLIETO MHUPAa M HPOUCXOASIIMX B HEM M3MEHEHUH,
YMEHHs JieflaTh 000CHOBaHHbBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX ()aKTOB U MMEIOIIMXCS TAaHHBIX C
LIEJIBEO TTOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMHUECKHUE 3HAHUS I pelIeHUs IpodiieM
B pEAbHBIX KU3HEHHBIX CUTYaIIUSIX;

- UHTepeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AeATEIbHOCTH;

- TOTOBHOCTH M CIHOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHWI0 M CaMOOOPAa30BAHHIO, K
aKTUBHOMY IOJIYUYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMU [TOTPEOHOCTIMU;

- UWHTepeca K OCOOCHHOCTSM Tpylda B pa3IWyHbBIX cdepax mpodecCHoHATBHON
NEeSATEIbHOCTH.

MeTanpeamMeTHbIX:

MeTaIpeMETHBIE PE3YJIbTaThl OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl IIPE/ICTABIICHbI

TpeMmsl TpyIIaMu YHUBEPCAbHBIX yueOHbIX nerctBuil (Y'Y ).

YHuBepcaiabHble yueOHbI€ MIO3HABATEIbHbIE 1eiiCTBUS:

1) 6a30BBIE JIOTHYECKUE ACHCTBUSA:

- CaMOCTOSITENIbHO (POPMYIUpPOBaTh M aKTyaJH3UpOBaTh NpoOIeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

- ONpeneNaTh IeNu JeATeIbHOCTH, 3a7aBas HapaMeTpbl M KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTB PE3YyJIbTaThl IEATEIHHOCTHU C MOCTABICHHBIMU IIEIISIMU;

- HCIIONIb30BaTh TPU OCBOCHHM 3HAHWN MPHUEMBI JIOTHYMECKOTO MBIIUICHUS — BBIICISATH
XapakTepHble TMPU3HAKM TOHATUA ©  yCTAaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHME MOHATHUS JJIs1 OOBSCHEHHS OTJCIBHBIX (DAKTOB U SBIICHUIA;

- BBIOMpPATh OCHOBAHUS M KPUTEPHUH IS K1acCU(UKAIINY BEIIECTB M XUMUYECKUX PEaKITHil;

- yCTaHABIIMBATh MPUYNHHO-CIICCTBEHHBIE CBSI3U MEXK/TY H3y9aeMbIMU SBICHUSMHU;

- CTPOMTH JIOTMYECKHE pacCyXICHHs (MHAYKTHBHbBIC, NEIyKTHBHBIC, [0 aHAJOTUN),
BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHsI B pPacCMaTPUBAEMBIX SBIEHHSX, (HOPMYIHpPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

- IPUMEHATH B TPOIIECCE TTO3HAHUS, HCIIOJIb3YeMble B XHMHU CHMBOJIMYECKUE (3HAKOBBIE)
MOJIeNIH, MPeoOpa3oBbIBaTh MOJICNIbHBIE MPEICTABICHUS — XMMUYECKUHA 3HAK (CMMBOJI) 3JIEMEHTA,
XuUMHA4ecKkas (opMmysia, ypaBHEHHE XUMHUYECKOW pEakIuu — NPy pelIeHUuH Yy4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSATh HA3BaHHbBIE MOJICIbHBIC MPEICTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB H3YYaeMBIX BEIIECTB U XUMHUYECKUAX PEAKIIHIA.

2) 6a30BbIC HCCIIEA0BATEIbCKHE ICHCTBUS:

- BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

- (opmynupoBaTh LETM M 3aJa4d MCCIEJOBAaHUS, HCIIOJIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENTFHO C(hOPMYTHPOBAHHEIE BOIIPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHUSI M OCHOBBI JIJIS
(bopMHpOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMbIX CYXICHUMH;

- BJIAJCTh HAaBBIKAMH CaMOCTOSITEIIPHOTO IIJIAHMPOBAHUS W TIPOBEICHHS YUSHHUECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHUS HAOJIOJaTh 3a XOJOM IMIpoIlecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yiabTar, GOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEJOBAHMS, COCTAaBJIATh OOOCHOBAHHBIA OTYET O MPOJEIaHHOU
pabore;

- [puUOOpeTaTh OMNBIT YYEHWYECKOM MCCIEe0BATENbCKOM M MPOEKTHOM JesATeNbHOCTH,
MPOSABIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOAOB PpEeLICHUS
MPAKTUYECKHX 33/1a4, TPUMEHEHUIO Pa3JIMYHbIX METO/IOB MTO3HAHMS.

3) pabota ¢ uHpOpMaIueii:

- OpHUEHTHPOBATHCS B PA3NIMYHBIX HCTOYHUKAX wWHPOpManuu (HAYIHO-TIOMYJISIpHAS
aUTepatypa XMMHYECKOTO  COJIEpXKaHMs, CIpPaBOYHbIE T1OcoOMs, pecypchl VHTepHera),



aHAJTM3UPOBATh WH(POPMALIMIO PA3IUYHBIX BHIOB M (HOPM MpEACTaBICHUS, KPUTHUECKH OIICHUBATh
e€ I0OCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

- (GopMyIHpOBaTh 3aIPOCHl W NPUMEHATH PA3IMYHBIE METOJBI HpPU TOUCKE U OTOOpE
uH(popMaly, HeOOXOAUMOM /1JIs BBIMOHEHUS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUIIA;

- IpuoOpeTaTh OMBIT UCHOIB30BaHUS MH(POPMAMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHNA H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

- CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY IMpencTaBIeHUs] HHPOPMAIIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

- HCIOJIb30BaTh HAYYHBIH $3bIK B KayeCTBE CPEACTBA NpU paboTe C XUMHUYECKOMH
nHpopMaLren: IPUMEHATh MEXIpPEAMETHbIE (PU3NUECKUE U MaTeMaTHUeCKKe) 3HAKU W CUMBOJIBL,
¢bopmyibl, a0OpeBHaTypbl, HOMEHKIATYPY;

- HCIIOJIb30BaTh U MPe0OpPa30BHIBATH 3HAKOBO-CHUMBOJIMUECKHE CPECTBA HATJISIAIHOCTH;

- X0J1e O0CYKACHHSI 1 0OMEHa MHEHUSMHU.

YHuBepcajibHble KOMMYHUKATHBHBbIE 1€ CTBUS:

- 3a71aBaTh BOIIPOCHI 1O CYIIECTBY O0OCYXKIa€MON TEMBI B XOJI€ [UaJIorTa W/WIIM TUCKYCCHUH,
BBICKA3bIBaTh  HJEH, (OPMYIHpPOBATH CBOM MPEAJOKEHUS OTHOCHUTEIbHO  BBINOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

- BBICTYNATh C MpE3CHTallMell pe3ylbTaTOB MO3HABATENbHOMN AESITENbHOCTH, MOJYUYEHHBIX
CaMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIMOJHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKONH paboThl MO HCCIEJOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaU3allHi y4eOHOTO
npoekta ¥ (HOpMYyIHpOBATH BBIBOJBI IO pPE3yJIbTaTaM MPOBENEHHBIX HCCICIOBAHUN ITyTEM
COTJIACOBAHUS MO3UIIMH B X0J1e O0CYKACHHS 1 0OMeHa MHEHHUSIMHU.

YHuBepcaibHble peryJsiTUBHbIE 1efiCTBUA:

- CaMOCTOSITENIbHO TUIAHUPOBATh U OCYUIECTBISATH CBOKO MO3HABATENIBHYIO JEATEIbHOCTH,
ompenensas e€ 1eNd W 3aa4d, KOHTPOJHPOBATh M IO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH
IpeJularaeéMblif alrOPUTM JIEHCTBUH NpPHU BBINOJIHEHUM YYEOHBIX U MCCIEOBATENbCKUX 3ajad,
BbIOMpaTh Hambosee 3PPEKTUBHBIN COCOO MX pelIeHUs C y4ETOM IMOIYYeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

- OCYILIECTBJISITh CAMOKOHTPOJb CBOEH JESATeNbHOCTM Ha OCHOBE CaMOaHaiu3a U
CaMOOLICHKH.

IMpeameTHbIX:

- c(hopMUPOBAaHHOCTb TPEACTABICHUH O XUMHYECKOW COCTaBIAIONIEH  €CTECTBEHHO-
HAyYHOH KapTUHBI MHUpPA, POJM XUMHHM B TIO3HAHWU SIBICHUWA TPHUPOABI, B (OPMHPOBAHUU
MBILIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (PYHKUMOHAIbHON TIpaMOTHOCTH, HEOOXOIMMOW JJist
pemIeH sl PAKTHIECKUX 3a/1a4 U SKOJIOTUIECKH 0OOCHOBAaHHOT'O OTHOIIIEHHS K CBOEMY 370POBBIO U
MIPUPOIHOM CpEJIE;

- BJIaJICHUE CUCTEMOW XMMHUYECKHIX 3HAHHI, KOTOpasi BKITFOUALT:

- OCHOBOIIOJIATAlOIIUE TOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, JJIEKTPOHHas 000J0YKa
aTomMa, MOJIEKYJia, BaJCHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, XUMHYECKas CBS3b, CTPYKTypHAs
dopmyna (pa3BEépHyTast U COKpalEHHast), MOJIb, MOJISIpHAsl Macca, MOJISIpHBIA 00BEM, YTiaepoIHbIN
CKeJeT, QYHKIIMOHAIBHAS TPYITa, pagnuKail, H30MepHsi, H30MEPbI, TOMOJIIOTUIECKUH PSIJl, TOMOJIOTH,
YTJIEBOOPO/IbI, KUCIOPOJ W a30TCOJAEpIKAIlINe COCTUHEHHs, MOHOMEp, MOJIMMEp, CTPYKTYypHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE COSTUHEHMS);

- TEOPUU M 3aKOHBI (TEOpHUsS CTpPOEHMsI opraHmdeckux BemiectB A.M. bytnepoBa, 3akoH
COXPAaHEHHUS MacChl BEIIECTB);

- 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3bIK XUMHH;

- MHUPOBO33pDCHUYECKHE 3HAHWs, JIeKAI[Me B OCHOBE IOHWMAaHHS TNPUYNHHOCTH |
CHCTEMHOCTH XUMHUECKUX SIBICHUH, (AKTOJIOTHUECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe,
MOJIyYUeHUH U O€30MacHOM HCMOJIb30BaHUU BAXHEMIIMX OPraHWYeCKUX BELIECTB B OBITY U
MPAKTUYECKOHN EATEIIbHOCTH YEIIOBEKa;



- ¢(OPMHUPOBAHHOCTb YMEHUH BBISBIIATH XapaKTepHbIe MPU3HAKU TOHATHHA, YCTaHABIMBATh
MX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPU ONUCAHUU COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUN;

- ¢(hOpMUPOBAHHOCTh YMEHUH HCIOJIB30BATh XUMHUYECKYI0 CUMBOJHUKY Ui COCTaBIICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHMYECKHX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIMI, U3rOTaBIMBATh MOJEIN MOJEKYJI OPraHMYECKUX BELIECTB IS
WUTIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

- ¢(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMUBATH MPUHAIIC)KHOCTh U3YYCHHBIX OPraHMYeCKHUX
BEIIECTB 10 HUX COCTaBY M CTPOGHHUIO K ONPEACIEHHOMY KIACCY/TpyIIe COeIUHEHHUN
(YrineBoaopo/ibl, KUCIOPO U a30TCOAEPKAIUE COSAMHEHUSI, BHICOKOMOJIEKYIISIPHbIE COSMHEHNUS),
JaBaThb WM Ha3BaHUs 10 cucremarnueckoil HomeHkinarype (IUPAC), a Takxe mnpuBOIUTH
TPUBUAJIbHBIC Ha3BaHUS OT/EIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPONMIEH, AalleTHUJIEH,
STHJICHIJIMKOJb, TIUIEpUH, (peHoI, GopMaIbAeTrul, aleTalbIeTua, MypaBbUHast KHCIIOTa, YKCYCHas
KHCIIOTa, OJICMHOBAs KHUCJIOTA, CTEAPUHOBAs KUCJIOTA, III0K03a, PPyKTO3a, Kpaxmall, LeJUI0I03a,
TJIMIIHH);

- chopMHpPOBAaHHOCTH YMEHHMsSI OMpPENeIsITh BUABl XMUMHUYECKOH CBSI3M B OpPraHMYECKHX
COEMHEHUX (OJIMHAPHBIE U KPAaTHBIE);

- chopMHPOBAHHOCTH YMEHHSI MPUMEHATH IOJIOKEHUS TEOPUU CTPOSHUS OPraHMYECKUX
Bemects A.M. bytiiepoBa st 0OBsSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAaHEHHUs MacChl BEILIECTB;

- c(opMHPOBAaHHOCTH YMEHHI XapaKTepPH30BaTh COCTaB, CTPOCHHUE, (PHU3UYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PaA3JIMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MetaH, TaH, STWICH, MPOIMIICH, alleTHIIeH, OyTaaueH-1,3, merunOyraaueH-1,3, 6€H30J, METaHOII,
3TaHOJ, STUJICHIJIMKOIb, TIUUEPHUH, (DEHOIN, aleTalblIeruji, MypaBbUHas U YKCYCHAsl KHUCIIOTBI,
JII0K03a, Kpaxmall, 11eJUTI0JI03a, aMMHOYKCYCHasl KUCII0Ta), UIUTIOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXIY HHUMH YPaBHEHMSMHM COOTBETCTBYIOIIMX XUMHYECKMX pEaKkUUid C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (GOPMYIT;

- c(hOpMUPOBAHHOCTb YMEHHUsSl XapaKTepU30BaTb HCTOYHHUKH YIJIEBOAOPOAHOTO ChHIPbS
(HeTb, MPUPOAHBIN Ta3, yroiip), CHOcoObl MX NEepepabOTKW U MPAKTHUECKOE NPHUMEHEHUE
MPOAYKTOB NEpepabOTKH;

- c(OPMHUPOBAHHOCTb YMEHHH MPOBOAUTH BBIUMUCICHHUS IO XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOTO BELIECTBA WM MPOJIYKTA peakMi [0 U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB WJIU MPOAYKTOB PEAKIINN);

- c(pOPMHUPOBAHHOCTh YMEHUH BIIQJIETh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJIaX HAYy4YHOTO
MO3HAHUS, UCTOIb3YEMbIX B XUMHUHU ITPU U3YyUEHUH BEIIECTB U XUMUUECKHX sIBJIEHUH (HaOIto1eHue,
U3MEpPEHUE, DKCIEPUMEHT, MOJEIUPOBAHKE), UCIIOIb30BaTh CUCTEMHBIE XUMHUUYECKNE 3HAHUS NI
NPUHATHUST PElIeHU B KOHKPETHBIX >KM3HEHHBIX CUTYallUMsX, CBS3aHHBIX C BEIIECTBAMU M UX
IIPUMEHEHHEM;

- ¢c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUiIa MOJIH30BAHUS XUMUYECKON MOCYION H
na0opaTOpHBIM 00OpPYJOBAHUEM, a TaK)Ke MpaBHiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

- c(hopMUPOBAHHOCTH YMEHHMH IJIAHUPOBATH W BBINOJHATH XMMUYECKUH HKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MpPU HarpeBaHUM, IMOJIyY€HUE 3TUJICHAa U H3YyYEHHUE €ero
CBOMCTB, KaYeCTBEHHBIE PEAKIIMM OPraHMYECKUX BEIIECTB, JIEHATypalis OEIKOB INpU HArpeBaHUHU,
IIBETHBIC PEAKIINU OCJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHHKH 0O€30MaCHOCTH MPH OOpaIeHUH
C BeleCTBAMU U JaOOpaTOPHBIM OOOPYAOBAaHHEM, MPEACTABIATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alicH YpaBHEHUN COOTBETCTBYIOUIMX pEaKIU U (PopMyIHUpOBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJbTaTOB;

- cOpMHUPOBAHHOCTh YMEHUN KPUTHMUECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpecTBa MaccoBOi MH(OpMaluu, UHTepHeT U Ipyrux);

- chopMHUPOBAaHHOCTHP YMEHHMH COONIOAATh TPAaBHJIA SKOJOTHYECKH IIeJIeCO00pa3HOTro
MOBEACHUST B OBITY M TPYAOBOM JESATEIBHOCTH B LENAX COXPAaHEHHsS CBOEro 3JI0pOBbS U



OKpY>Karolllel MPUPOAHOM Cpelbl, OCO3HABATH OIACHOCTh BO3JCHCTBUSA HA >KUBBIC OpPraHU3MBbI
OnpeAeNnEéHHbIX OpPraHMYecKHX BelIecTB, MoHuMMas cmbica mokazarens [IJIK (mpexenbho
JOMYyCTUMON KOHIICHTPALMH), MOSICHATh HA MPUMEpPax CIoCOObl YMEHBIICHUS U NPEIOTBPALICHHUS
UX BPEAHOTO BO3ACICTBUS HA OPTraHU3M YEJIOBEKA;

- s 00yYarolmMxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHUE NPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;

- JUIS CJICTIBIX U CIA0OBUASIINX OOYUYaIOMIUXCs: YMEHHE UCIOIb30BATh PEIbeYHO TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

- cOPpMUPOBAHHOCTHh TPEJCTABICHUNA O XHUMHUYECKOH COCTaBISIONIEH  €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPA, POJU XHUMHH B MO3HAHUM SBJICHUM OPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUS! M KYyJIbTYpbl JIMYHOCTH, €€ (PYHKUMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOW IJist
pelIeHUs MPAKTUYECKUX 33/1a4 U HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U
MIPUPOIHOM CpEJIE;

- BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAaHUW, KOTOPast BKIIIOYAECT:

- OCHOBOIIOJIATAIOIIUE TOHITUS (XUMHUYCCKUN DIIEMEHT, aroM, u30Tom, S-, P-, d-
ANEKTPOHHBIE OpOMTATM AaTOMOB, HOH, MOJEKylla, MOJb, MOJSPHBIA O00BEM, BallEHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIEHUS, XUMH4YECKas CBA3b (KOBAJCHTHAs, WOHHAasi,
MeTaJIJTN4ecKasi, BOJIOPOAHAS), KPUCTAIIIMYECKAsl pelI€TKa, TUIIbl XUMHUYECKUX peakiuii, pacTBop,
JJIEKTPOJIUTHI, HEIEKTPOJIUTHI, IEKTPOJIUTUYECKAS TUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEND,
CKOPOCTh XUMUYECKOW PeaKIui, XUMHUYECKOE PaBHOBECHE);

- TEOpUU U 3aKOHBI (TE€OpHUsl AIEKTPOJIUTUYECKOW TUCCOLMALMH, MEPUOJUYECKUN 3aKOH
JI.U. MenneneeBa, 3aKOH COXpPaHEHHsS MacChl BEIIECTB, 3aKOH COXPAaHEHHMS M IPEBPAILECHUS
SHEPruu TNpU XUMHUYECKHUX PpEaKLMsIX), 3aKOHOMEPHOCTH, CHMBOJUYECKHI S3bIK XHMMHH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAIIME B OCHOBE IMOHMMAHMS MPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKUX SIBJIEHUH, (aKTOJIOTUYECKUE CBEIACHHMS O CBOWCTBAaxX, COCTaBe, IOJYyYEHUU U
0€30I1aCHOM HCIMOJIb30BAaHUM BaKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NEeATEIbHOCTH YEJI0BEKA;

- ¢(OPMHUPOBAHHOCTb YMEHUH BBISBIIATH XapaKTepHblEe MPU3HAKU MOHATUH, YCTaHABIMBATh
X B3aUMOCBA3b, HCIIOJIb30BATH COOTBETCTBYIOIIME IOHATUS IIPU ONMCAHUM HEOPTaHMYECKHUX
BEILECTB U UX IIPEBPALLCHU;

- ¢()OpMHUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHUKY Ul COCTaBJICHUS
(bopMyI1 BEIIECTB U YpaBHEHUI XUMHUECKUX peakiuii, cucteMatnueckyro HoMeHkiarypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHMS OTJEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIi ras, YrieKHUCIbId ras,
aMMHaK, raii€Hasi U3BECTh, HEral€Hasl U3BeCTb, IUThEBAs COJA, IUPUT U APYyTHUE);

- cOPMUPOBAHHOCTh YMEHUH ONPEIENATh BAIEHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKHUX
3JIEMEHTOB B COEJIMHEHUSX Pa3jIMYHOIO COCTaBa, BUJ XMMHYECKOH CBS3U (KOBaJIEHTHAs, MOHHa,
MeTaJIJIN4YecKasi, BOJOPOJHAsA) B COEAMHEHHUSAX, THUI KPUCTAUIMYECKOW PEMIETKH KOHKPETHOIO
BelleCTBA (aTOMHasi, MOJEKYJspHasi, HOHHAas, MeTaJUIMYecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEANHEHUN;

- ¢()OpMUPOBAHHOCTh YMEHUIN YCTaHABIMBATh MPHHAJUICKHOCTh HEOPTaHUYECKUX BEIIECTB
[0 UX COCTaBYy K OINpeneNEéHHOMY KJIAacCy/TpyIIe COeAMHEHUN (IIPOCThie BEIIECTBA — METAJIbl U
HEMEeTaJlIbl, OKCHU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE TUIAPOKCHUIBI, COJIH);

- chOpPMHUPOBAHHOCTh ~ YMEHHMI  pacKpblBaThb  CMBICI  MEPUOAMYECKOr0  3aKOHa
JL.U. MenzneneeBa W JEMOHCTPHUPOBATH €ro CHCTEMAaTU3HPYIOUIYIO, OOBICHUTEIbHYIO u
MIPOTrHOCTUYECKYIO (PYHKIINH;

- c(hOpMHUPOBAHHOCTb YMEHUN XapaKTepPH30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JIEMEHTOB |—4 mnepuonoB Ileprmonnueckoil CUCTEMBI XWMHUYECKHX JJIEMEHTOB
JI.W. MenzaeneeBa, UCHONB3YS TMOHITUS «S-, P-, O-2J€KTPOHHBIE OpOMTANIN», «IHEPrETUUECKHE
YpOBHUY», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB U HX
COCIMHEHMI 10 mepuojgaM M rpymnmnaMm l[lepuogudeckoil CHCTEMBI XMMHYECKHUX DIIEMEHTOB
J.U. Menneneena;



- chopMHUPOBAHHOCTH YMEHHI XapaKTEpU30BaTh (OMHUCHIBAThH) OOIIME XUMHUYECKHE CBOHCTBA
HEOPraHWYECKNX BEIIECTB pPaA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOM
CBA3M MEXKJYy HEOPraHWYECKMMH BEIIECTBAMH C IOMOIIbIO YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

- c(hopMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XMMHUYECKHUE PEAKIIMH [0 Pa3TuIHBIM
MpU3HaKaM (YUCIIy U COCTaBY PEarupyrouux BEIIeCTB, TEINIOBOMY P EKTy peakiuu, U3BMEHEHUIO
CTETEHEeH OKUCIICHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIINU, YIaCTHIO KaTaau3aTopa);

- ¢(hOpMHUPOBAHHOCTh YMEHUH COCTABIJISITh YPABHEHUS PEAKIMM Pa3IMUHBIX TUIIOB, MOJIHBIC
U COKpalIEHHBIC ypaBHEHUS PEaKIUii MOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, IPU KOTOPBIX ITH
peakuuu UAyT 10 KOHLA;

- c(OPMUPOBAHHOCTh YMEHUU TPOBOJUTH PEAKIIUH, TOJITBEPKIAIONINE KadeCTBCHHBIN
COCTaB pPAa3jlMYHBIX HEOPraHMYECKUX BELIECTB, pAacClO3HABaTh ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECCTB;

- ¢(hOopMHPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuii IoCpPeICTBOM COCTaBIEHUSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

- ¢(hOpMUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCHMOCTh CKOPOCTU XMMHUUYECKON pEaKkiuu OT
pa3NUYHBIX (HAKTOPOB; XapakTep CMEIICHUS XWMUYECKOTO0 PAaBHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3zacicTeus (nmpuniui Jle [latense);

- chopMHpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh XUMHUYCCKHE TIPOIECCHI, JIeKAIue B
OCHOBE TMPOMBIIUICHHOTO IOJXYYeHUS CEPHOM KHUCIOTHI, aMMHaka, a Takxke C(HOpPMHUPOBAHHOCTh
MpeJICTaBICHU 00 OOIMX HAy4YHBIX MPUHIUIAX M SKOJOTHYECKHX MPoOJIeMaX XHUMHYECKOTO
MIPOU3BOJICTBA;

- c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIYHCICHUS C HCIOJIb30BAHUEM TOHATUS
«MaccoBasi J0JIs BEUIeCTBa B pacTBOpe», 00BEMHBIX OTHOIICHHI Ta30B MPH XUMUYECKUX PEaAKIIHSIX,
Macchl BellecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEILIECTBA, Macce MM 00bEMY
OJTHOTO U3 YYAaCTBYIOIUX B PEAKIMU BEUIECTB, TEIIOBOrO dP¢eKTa peakiud Ha OCHOBE 3aKOHOB
COXpaHEHHUs MaCChl BEIIECTB, MPEBPAILICHUS U COXPAHEHHS DHEPTUH;

- cOpMUPOBAHHOCTh YMEHUI COONIOAATH MpaBUjia MOJb30BAHUS XUMUYECKOW MOCYION U
nabopaTOpHBIM 00OpPYIOBaHUEM, a TAaKXKe MpaBUiIa OOpaIleHUsl C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

- c(OpPMHUPOBAHHOCTh YMEHHI IIJITAHUPOBATh W BBINOJHATH XUMHUYECKHH SKCIEPUMEHT
(pa3noxeHue nepoKcuaa BOJOpoAa B MPUCYTCTBUU KaTallu3aTopa, ONMpEAesICHUE CPeabl PACTBOPOB
BEIIIECTB C TIOMOIIbIO YHUBEPCAIHHOTO WHIUKATOPA, BIMSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTH
XUMHUYECKON peakiny, peakllui HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKkIuu Ha Cyib(aT-, KapOoHaT-
U XJIOpUJI-aHUOHBI, HAa KATHOH aMMOHHs, PEUIEHHWE OSKCIEePUMEHTAIBHBIX 3a7a4 IO TeMaM
«Metamnel» u «Hemeramib») B COOTBETCTBUM  C MpaBWIAMU TEXHUKHA O€30MacHOCTH TpHU
oOpallleHuu ¢ BelleCTBaMU U JIaboOpaTOpPHBIM O0OpYyIOBaHUEM, TNPEACTABIATH PE3YyIbTAaThl
XUMHUYECKOTO OJKCIIepUMEHTa B (¢opMe 3aluCH YpPaBHEHUN COOTBETCTBYIOIIMX PEAKIUd U
(hopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

- cOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYI) HH(POpPMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HBIX HICTOYHHUKOB (CPEACTBA MACCOBOM KOMMYHHUKaUK, UHTepHET U Ipyrux);

- c(hOpMHUPOBAHHOCTh YMEHUH COONIOIaTh TpaBUiia SKOJOTHYECKH IieJecoo0pa3HOro
MOBEJIEHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B MEIAX COXPAHEHHS CBOETO 3JI0POBBS U
OKpY’Kalollled NPUPOAHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JECUCTBUS HA >KUBBIE OpPraHU3MBI
onpeneEHHBIX BEIIeCTB, MOHUMas cMbici mokazarens [1/IK, moscHsITh Ha mpumepax crocoObI
YMEHBUIEHUS U IPEIOTBPAIICHUS UX BPEIHOTO BO3/ICUCTBUS HAa OPraHU3M YeJIOBEKa;

- Ui 00YYarouIuXxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE MPUMEHSTH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBICHHUIA,

1.4. KoiuyecTBO 4acoB HA OCBOEHHE MPOrpaMMbl Y4eOHOW JMCHUIIIMHBI:
MaKCHUMaJIbHOW Y4eOHON Harpy3Ku oOydJaronierocss /2 Jaca, B TOM YHCJIE:
00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3ku odyuarorierocs 64 Jaca,



CaMOCTOSITENILHOM pa0boThI 00yJaromerocss 6 4acos;
KOHCYJIbTAIMH - HE MPEIYCMOTPEHO;
JuddepenunpoBanHbiii 3aueT — 2 yaca.




2. COJIEP)KAHUE YUEBHOMW JUCIUILIUHBI U
TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0beM NMCHUILIMHBI U BU/bI Y4eOHO padoThI

Buna yueOHoii padoThl

O0BeM B yacax

CymMmapHasi yyeOHasi HArpy3Ka BO B3aMMO/IeliCTBHH C

npenoaaBarTejiemM 64
CamocrosiTejibHas padora 6

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl 72

B TOM YHCJIE:

TEOPETHYECKOE 00yUeHNe 38
nabopaTtopHbIe padOThI He npenycmotpeno
MPAKTHYCCKHUE 3aHATHS 26

KypcoBas paboTa

He npenycmotpeno

KOHTpOJIbHas paboTa

He npenycmorpeno

caMocCTosITeNIbHast paboTta

6

MIPOMEXYTOUHas aTTectanus B hopme Juggepenyuposanno2o 3auema 2

OcBoenune COACPIKAHUA yqe6H0171 JUCIUIIIIMHBI «XUMUS obecneynBaeT q)OpMI/IpOBaHI/IC u

Pa3BUTHC 06p330BaTeJ'IBHbIX pPE3YyJIbTAaTOB B KOHTCKCTC IPCEMCTBCHHOCTHU (1)OpMI/IpOBaHI/I$I 06I_HI/IX

KOMIIETEHIINH.

Bup IJIAHUPYEMBIX PE€3yJbTaTOB

OO0uue KoMneTeHMHU
(B coorBercTBUM ¢ PI'OC CIIO 1o cnenuaJbHOCTH)

JIMYHOCTHBIE!

(orpaxator TOTOBHOCTH u
CIIOCOOHOCTh oOyuaromuxcst
PYKOBOJICTBOBAThCS
chopMupOBaHHOU BHYTpEHHEH
MO3ULMEN  JIMYHOCTH, CHUCTEMOU
IIEHHOCTHBIX OpUEHTAIIHH,
MO3UTHUBHBIX BHYTPEHHHUX
yOexaeHui, COOTBETCTBYIOILIUX
TPaAUIMOHHBIM LEHHOCTSIM
POCCHIICKOTO oOmecTBa,

paCIupCHUC KU3HCHHOI'O OIIbITa U
OmbITa ACATCIIBHOCTH B IIPOLECCE

OK 01. BeiObupats criocoObl pemieHus 3a1au
npoeCcCHOHATILHOMN 1eATeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA IOUCKA,
aHaJM3a W UHTepHnpeTanuu  uHbOpMauu U
MH(GOPMAIMOHHbIE TEXHOJIOTUH JUIsl BBIIOJIHEHUS 337134
npo¢eCcCuOHANTBHON JIeATEeTbHOCTH;

OK 04. DddexTnBHO B3auMoaelcTBOBaTh U paboTaTh B
KOJUJIEKTUBE U KOMaHJIE.

MpaKTUKE YHHUBEpcajibHbIe y4ueOHBIE

JNEUCTBUSI, COCTABJISIONIME YMEHHUE
OBJIAJICBATh:

IMO3HABATEIILHBIMU
YHUBEPCATbHBIMHU y4eOHBIMU
JIEeHCTBUSMU,

peanu3anuu OCHOBHBIX

HallpaBJICHUN BOCITUTaTEIbHOU

NESITeTIbHOCTH)

MertanpeamerHsbie: OK 0l. BeiOupare cmocoObl — pemlieHus — 3aaay
(orpaxkaror CITOCOOHOCTH | MPOGECCUOHATBHOM NIEATETLHOCTH TPUMEHHUTEIBHO K
0o0y4aromuxcst HCHOJb30BaTh  HA | pa3jIMYHBIM KOHTEKCTaM;

OK 02. Vcnonb30BaTh COBPEMEHHBIE CPEACTBA IOMCKA,
aHaimusa 51 MHTEPIIPETALUN UHPOpPMALUU 5
MH(OPMALIMOHHBIE TEXHOJIOTUU ISl BBIITOJIHEHUS 3a]ad
npodeccrnoHabHOM e TENbHOCTH;

OK 04. D¢ dexkTnBHO B3aMMOICHCTBOBATh U pabOTaTh B
KOJUICGKTHBE U KOMaH/IC,




KOMMYHUKATUBHBIMHU
YHUBEpCATbHBIMU y4eOHBIMU
JIECTBUSAMU,

PETrYJISTUBHBIMU  YHUBEPCAJIbHBIMHU
y4eOHBIMH JICHCTBUIMHU)

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKpY)KaroIeH
Cpeabl, pecypcocOepeKeHUI0, NPUMEHITh 3HaHUA 00
W3MEHEHUH  KJIMMaTa,  [PUHIUIOBL  OepekKINBOro
MIPOU3BO/ICTBA, 3¢ hekTUBHO JIeCTBOBATH B
Ype3BbIYAIHBIX CUTYAIIHSIX.




2.2. Conep:xaHue y4eOHON TUCHUINIHHBI « XUMHSD

HaumeHnoBanue pasae/ioB u O0bem
Tem Conep:xanue yueOHOro MaTepuasia, NpaKTUYeCKHe 3aHATHSA, CAMOCTOATEIbHAS 4ACOB
padora o0y4yaImmxcs
1 2 3
Paszgea 1. 26
Oprannyeckasi XuMus
Coaep:xxanue yue0HOro MaTepHaJia 4
[Ipeamer opranuyeckoil XumMuu: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B MOJYYCHHH HOBBIX
BEILIECTB U MarepuaioB. Teopusi cTpoeHus] opraHudeckux coeauHeHuid A.M. byrneposa, eé
OCHOBHBIC MOJIOKEHHsI. CTPYKTYpHBIE (POPMYJIBI OPTaHUYECKUX BEIISCTB. | OMOJIOTHSI, H30MEpHSI.
XuMHUY€ecKasi CBA3b B OPraHUYECKUX COCAMHEHUSAX — OAMHAPHBIC U KPATHBIE CBS3H. 2
[IpeacraBnenne o kiaccuuKanuu OpraHUYECKUX BemiecTB. HomeHkaTypa oOpraHWYecKUx
coeuHEHUH (cucTeMaTnyeckas) 1 TPUBUAIbHBIC HA3BaHUS BaKHEHUIINX MPECTaBUTENEH KIIaCCOB
Tema 1.1. OPraHUYECKMX BEILECTB.
TeOpeTquCKHf OCHOBBI B Tom unciie, mpakTHYeCcKoe 3aHsITHE 2
OPTAHIHCCKON XUMHHU CrpykTypHbIe (HOPMYJIIBI OPraHUYECKUX BEIIECTB. | OMOJIOTHS, H30MEPHS. 2
CamocrosiTeibHasA padoTa 00y4yaommxcst 2
Bun nestensnoctu: IlozHaBarenbHas NEATENBHOCTh — pabOTa ¢ MCTOUYHUKAMHU WH(GOpPMAIUU:
y4eOHBIMU, IEPUOIUYECKUMH H3TaHusIMU, UHTepHET-pecypcamu. 5
3aganue: CoolOmenus: «OpraHuueckas XUMHs: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
MOJTYYCHUU HOBBIX BEIIECTB U MATEPUAJIOB)
Conepixanue y4eOHOro MaTepuasa 8
AJKaHBI: COCTaB M CTPOEHWE, TOMOJIOTUUECKHUH psii. MeTaH U 3TaH — MPOCTEHIITNE TTPEACTABUTENH
Tema 1.2. ANKaHOB: (U3MYECKHE U XUMHYECKHE CBOWCTBA (PEaKIK 3aMEIICHHUs] U TOPEHHUs), HaXOXKJICHHE B
VYrneBonopoas MIPUPO/IE, TIOJIYICHHE U TPUMEHEHNE. AJTKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKUN PAJl. DTHIICH )
U TPOMUIIEH — MPOCTEHIINE TPEICTABUTENN AalKeHOB: (U3NYECKUE U XHUMHUYECKHE CBOMCTBa
(peakuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUSA, THUAPATAIMH, OKHUCICHUS W TOJUMEPHU3AIINHN),
MOJIyYeHUE U IPUMEHEHHE.
Ankanuensl: Oyraauen-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEHIINE XUMUYECKIE CBOKCTBA )

(peakiust mosmmMepusanun). [lomydeHrne CHHTEeTUYECKOTO KayuyKa U PE3UHBI.




AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUHA PsAl. ANETHICH — MPOCTEHIIHIA
MPEJICTABUTENIb AIKHHOB: COCTaB, CTPOCHUE, (DM3UYECKHEe M XMUMHYECKHE CBOWCTBA (pEakIiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THIpATAIlUU, TOPEHHMS ), TOJIyYEeHUEe U TPUMEHEHHE.

Apenbl. benszon: cocraB, crTpoeHHe, (U3MYECKHME U XUMHYECKHE CBOMCTBAa (peakuuu
rajJJoreHUPOBaHUS M HUTPOBAHUS), TMOJYy4Y€HHE U IpUMEHEHHe. TOKCHYHOCTh apeHOB.
I'emeTnyeckas cBA3b MCKAY YTJICBOAOPOAAMHU, NPUHAAJICIKAINHUMHU K PA3JIMIYHBIM KJIaCCaM.
[TpupoaHble HCTOYHUKH YIiIeBoopoaoB. IIpupoaHsblii ra3 u nomyrHele HeTsHble ra3sl. HedTsb 1
e¢ mpoucxoxnaenue. CrocoObl mnepepadOTKH He(PTH: TMEpPEeroHKa, KPEeKUHT (TEPMUYECKHUH,
KaTaJuTuueckuil), nuponaus. Ilpoxykrsl mnepepaboTku  HedTH, UX IpPUMEHEHHE B
IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroib 1 NPOAYKThl €ro nepepaboTKu.

B ToM umciie, npakTHYECKUX 3aHATHH

CocraBiieHU€e CTPYKTYPHBIX H30MEPOB U Ha3BaHUN aJIKAHOB.

Bbruucienuss Mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00bEMa, KOIUYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTa peakUuu MO0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXOJHBIX BEIIECTB WM IPOJYKTOB PEAKIIUN).

CamocrosiTesibHass padoTa 00y4YaIIUXCS

Bua aesreabHoctu: [lo3HaBaTtenbHas AEATENbHOCTh — paboTa ¢ MCTOYHUKAMHM HHGOpMAalUu:
y4eOHBIMHU, IEPUOANYECKUMHU U3aHUSIMU, IHTepHET-pecypcami.

3aganue: DKCIIEPUMEHTAIBHBIE METObI H3YUEHHS BEIIECTB M UX MIPEBPALECHUI: 03HAKOMJIIEHUE C
o0Opa3laMu MjacTMacc, KaydykoB W pe3uHbl, Komiekiun «Hedpts» U «Yromb»(cocTaBUTh
CPAaBHUTEIBHYIO XapaKTEPUCTUKY BUAOB KaydyKa), MOJEIUPOBAHUE MOJIEKYJ YII€BOJIOPOAOB U
raJIOT€HONPOU3BOJHBIX.

Tema 1.3.
Kucnopoaconepxariue
OpraHUYeCKUEe COEAMHEHUSI.

Coaep:xanue yueOHOIro MaTepHaJia

[TpenensHble OAHOATOMHBIE CITUPTHL. METAaHOI U 3TAHOJ: CTPOCHHE, PU3MUECKUE U XUMHUYECKHUE
CBOICTBa (peakuuu C AaKTUBHBIMH MeETaJlJIaMH, TaJOreHOBOJAOPOJaMH, FOpEHHUE), MPUMEHEHUE.
Bonoponusie cBA3U MeX1y MOJIEKYJIaMU CIIMPTOB. /[eficTBHE METaHOJIa U ATAaHOJIA Ha OPraHU3M
yesioBeka. MHOroaTroMHbI€ CHUPTHL. DTUICHIVIMKOIb W TJIMLEPHH: CTPOEHHE, (U3HUecKue u
XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU METAJlJIaMH, KaU€CTBEHHAsl PEaKIUs Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3Mm uesjoBeka. [IpuMeHeHHe TriUIlepUHAa |
JTUJICHTJIUKOJIS.




@deHou: CTpOEHUE MOJEKYNbl, (PU3MYECKHMEe W XMMHUYECKHE CBONCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenne Qenona. Anpreruasl. Popmanbaerul, alueTadbACTHI: CTpOSHHE, (HU3UYECKUue WU
XMMHUYECKHE CBOMCTBAa (peaklUuu OKHUCICHHMs M BOCCTAHOBJICHHS, KaueCTBEHHBIE pEaKI1H),
IIOJIy4CHHUE U IIPUMEHEHUE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAass M YKCYCHas KHCIIOTBHI:
CTpoeHue, pu3nyeckre 1 XMMUYECKHUEe CBOMCTBA (CBOMCTBA, OOIIME AJIS Kilacca KHCIOT, peaKius
TepudUKaNMK), TOJNydeHHe W npuMeHeHue. CTeapuHOBas M OJEUHOBAas KHCIOTHI KakK
IPEJCTaBUTEINN BBICIINX KapOOHOBBIX KMCIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X
MOIOIIIEE ACUCTBHE.

CrnoxHble 3(pUpBl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MIponu3 clokHBIX 3¢UpoB. JKuphL.
I'unposns xupos. [Ipumenenue xupoB. bruosornueckas posib )KUPOB.

VYraeBoapl: cocTaB, Kiaccu(uKanusg YriieBoloB (MOHO-, M- W monucaxapujsl). [rokoza —
NPOCTEHIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3UYECKUE ¢ XUMHUYECKHE
cBoiicTBa (B3aumozeiicTBue ¢ rugpokcuaom menu(ll), okucneHrne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHEe, OpOXKEHHE TIIOKO3bl), HAXOXKJIEHUE B MPHUPOJE, NPUMEHEHHUE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK U30MEP IIIIOKO3bI.

Kpaxman u nemironoza kak nOpupojHble mnoiumepbl. CTpoeHHEe Kpaxmaja U IEJUIH0JI03bI.
dusnueckue 1 XMMUYEeCKHe CBOWCTBA KpaxMasa (THJIpoiIn3, KayeCTBEHHAsl PEaKIMsl C HOJO0M).

B Tom YUCJIE, MPAKTUICCKUX 3aHATHIl

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOTUYECTBA HCXOTHOTO
BEII[ECTBA WJIM TPOJYKTAa PEaKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO U3
MCXOJIHBIX BEIIECTB WJIH MPOJIYKTOB PEAKIUN).

N O

Kucnoponconep:xaiue opraHndeckue CoeAMHEHNs( CIUPTHI U albAETUIbI)

Kncnoponconepxcamne OpTaHHU4YCCKUC COCI[I/IHeHI/IH( Kap6OHOBBIe KHUCJIOTHI U er'IeBO,[[BI)

N

Tema 1.4.
A3zoTcoaepikaiue
OpPraHHYECKUE COCTUHCHHUS.

Conep:xanue yueOHOTo MaTepHaJia

AMHHOKHUCIOTB Kak amM(pOTEepHbIE OpraHWYecKne coenuHeHHs. Du3nYecKue W XUMHUYECKHE
CBOMCTBa AaMHUHOKHUCIOT (HAa MpuUMepe TIuluHAa). buonormueckoe 3HAYEHHUE AMHUHOKHUCIOT.
IlenTuael.

benku xak mpupoHbIe BHICOKOMOJIEKYJISIpHBbIE coeAnHeHus. [lepBuunas, BTOpUYHAsl U TpeTHUYHAs
CTPYKTypa OenKoB. XMMHYECKHE CBOWCTBA OCJIKOB: THUIAPOJIN3, JEHATypalus, KauyeCTBEHHBIC
peaxiuu Ha OeNKu.

B ToM unciie, NPAKTHYECKUX 3aHATHH




3KCHepI/IMeHTaHLHBIC MCTOAbI M3YUCHHU BCUICCTB U HUX HpeBpameHm”I: Ha6HIOIIeHI/Ie Hn OIIMCAaHHC
JAEMOHCTPallMOHHBIX OIIBITOB: AC€HATYypalusd 0eIKOB IIpU Harp€BaHnu, IBECTHLIC PEAKIINU OEJIKOB.

A3oTcojepikallue opraHnyeckue coequHeHus (AMUHBI U aMUHOKUCIIOTHI) 2
Conep:kanue y4eOHOT0 MaTepuaJia 2
OcCHOBHBIE TOHSATUS XUMHHM BBICOKOMOJIEKYJISIDHBIX ~COEIUHEHMI: MOHOMEp, IOJIHMMEp,
Tema 1.5. CTPYKTYpPHOE 3BE€HO, CTEIIEHb IIOJMMEPHU3ALNH, CPENHAS MOJIEKYIIsIpHas Macca. OCHOBHBIE METOIBI 2
BricokomornexyispHbIe CHHTE3a BLICOKOMOJICKYJISIPHBIX COCTUHCHUIN — MOJMMEPH3ali¥sl U MOJMKOHICHCAIIHS.
COCIMHCHUS. N
B ToM 4uciie, NPaKTHYECKUX 3aHATHI 2
OKCIepUMEHTAJIbHBIE METO/bl H3Y4YEHMsI BELIECTB M UX MPEBPALICHUI: O3HAKOMJICHHE C )
00pa3laMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.
Paznes 2. O6mas n 18
HEOpraHu4ecKasi XuMusl.
Coaep:xanue yue0HOro MaTepHaJia 12
XuMu4eckui dyieMeHT. AToM. SIpo aToma, W30TOMBI. DICKTPOHHAS 000JI0YKa. DHEPreTHUSCKUE
YPOBHH, TOAYpPOBHU. ATOMHBIC opOuTamu, s-, p-, d- snemeHTsl. OCOOCHHOCTH pacpeie/ieHUs )
AJIEKTPOHOB 1O OpOUTAIsIM B aroMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAs
KOH(Urypanus aTOMOB.
Ilepnonnueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux snemeHToB .M. Menpaeneesa.
CBa3p  nmepuonnueckoro 3akoHa U Ilepmonmyeckol CHUCTEMBI XUMHUYECKMX DJIEMEHTOB
JI.V1. MenzeneeBa ¢ COBPEMEHHOH TeopHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs 2
Tema 2.1. Teopetnueckue .
OCHOBEL XML CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH HPOCTBHIX U CIOKHBIX BELIECTB MO TpyHIam
Y TIEPUOJIaM.
Crpoenue BemecTBa. XMMHUUYECKas CBsA3b. BUAbI XUMHUECKON CBsI3U (KOBaJICHTHAsl HETOJIApHAs U
NoJIsipHasi, MOHHAsL, MeTaJuTnueckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOW XUMUYECKON CBA3HU )
(oOMeHHBII u JIOHOPHO-aKIENTOPHBIN). Bonoponnas CBS3b. BaneHTHOCTS.
DJIEKTPOOTPULIATETBLHOCTh. CTENEeHb OKUCICHHS. IOHBI: KATHOHBI W AaHUOHBI.
BemecTtBa MONEKYJIIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHSA. 3aKOH IIOCTOSHCTBA COCTaBa
BEIECTBA. THIBl KPUCTAUIMYECKUX PEMIETOK. 3aBHCHUMOCTh CBOMCTBAa BEIIECTB  OT THUINA
KPUCTAJUIMYECKOU PEIIETKH. 2

[TonsiTne o naucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOHWJHBIE pPacTBOphHl. MaccoBas 10Jist
BEILIECTBA B pACTBOPE.




Knaccudukanus HeopraHudyeckux coefauHeHuil. HoMeHkiaTypa HeOpraHMYeCKHX BEILECTB.
['eneTnyeckasi CBSI3b HEOPraHUYECKUX BEIECTB, MPUHAIJICKANIUX K PA3JIMUHBIM KIIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHYECKMX peakUuil B HEOpraHUYecKou u
OpPraHUYeCcKOil XUMHUH. 3aKOH COXPAHEHHs] MACChl BELIECTB, 3aKOH COXPAaHEHHS W IMPEBpAIICHUS
SHEPIrUU IPU XUMHUUECKUX PEAKLIUAX.

CkopocTh peakiu, €€ 3aBHUCUMOCTh OT pa3nuyHbX (akropoB. OOpaTumble peakluu.
Xumnueckoe paBHoBecue. DakTOpbl, BIHUAIOLIME HA COCTOSHHE XHMHMYECKOI'O DPABHOBECHS.
[Tpunnumn Jle Hlatense.

OnexTponauTnueckas auccounanus. CuiabHble U ciaalble 37eKTpoauTsl. Cpefa BOJHBIX PACTBOPOB
BEIIECTB: KUCIIAsi, HEUTpabHas, 1meodHas. Peakunn HoHHOTO 0OMeHa.
OKUCIUTENIbBHO-BOCCTAHOBUTEIIbHBIE PEAKIINU.

B Tom YUCJIE, MPAKTUICCKUX 3aHATHIl

Pacuérer mo YpaBHCHUAM XUMHYCCKUX peaKI_[I/Iﬁ, B TOM 4YHCJIC TCPMOXHUMUYCCKHUC paC‘IéTLI,
pvaéTH C UCITIOJIB30BAHHUEM ITOHATHA «MaCCOBas JOJIA BECHICCTBA.

CocraBiieHHE AJIEKTPOHHBIX (DOPMYJ aTOMOB JJIEMEHTOB M TpapHUECKUX CXeM. 3allOJHCHHE HX
JJICKTPOHAMH.

CocraBnenue ypaBHCHI/Iﬁ OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

CamocrosiTeibHas padoTa 00y4alImMXcst

Bun nesreannoctu: Ilo3HaBarenbHas JEATEIBHOCTh — padOTa ¢ MCTOYHUKAMH WH(OpPMAIUU:
yueOHBIMU, IEPUOANUECKUMHU U3JIaHUSIMU, IHTepHET-pecypcamu.

3aganme: HamucaTb COOOIIEHUE 10 TEME:

«3HavYeHHEe EPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

«BnusHue pa3nuyHbIX PaKTOPOB HA CKOPOCTh XMMHUYECKOMN peaklumy.

Tema 2.2.
Heoprannueckas xumusi.

Coaep:xanue yueOHOro MaTepHuaJia

Hemeranmnsl. [lonoxxenne HemerauioB B Ilepromnyeckodt cucteMe XHUMHUYECKHUX JJIEMEHTOB
J.W1. MenzneneeBa M OCOOCHHOCTH CTpPOCHHs aroMoB. (DU3NYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponust HEMETaUIOB (Ha IpUMeEpe KUCIOPoia, cepbl, pocdopa U yriaeposaa).

XVUMHUYECKUE CBOWCTBA BAXHEHUIIINX HEMETAIIOB (TaJloTeHOB, Cephl, a3oTa, ¢ocdopa, yriepoaa u
KpeMHHs]) W HMX COCIWHEHUHM (OKCHJIOB, KHCIOPOJCOACPKAIINX KHUCIOT, BOJIOPOIHBIX
coenuHeHui).[IppuMeHeHne BaKHENIIMX HEMETAIUIOB U MX COCTMHEHUH.

N

Meramnbl.  Ilomoxxenne wmertaimoB B [lepmoandeckoil cuCTeMe XHMHMYECKHX JJIEMEHTOB
J.M. MengneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznyeckue cpoiictBa MeTaisioB. CIlaBbl METAUIOB. DJIEKTPOXMMHUYECKUI Psii HaNpsyKEeHHUH
METaJIJIOB. X UMUYECKHUE CBOMCTBA BaXHEHIIMX METAJNIOB (HATPHil, Kalui, KaJblUW, MarHui,




ATIOMHHUH, IUHK, XPOM, )KEJI€30, ME/Ib) U UX COCTMHEHHA.
O611me cnocoObl MOTyYeHHsI MeTAJUIOB. [IpiMeHeHne METaJIIOB B OBITY U TEXHUKE.

B Tom unciie, npakTHYecKUX 3aHATHI

N

Pacuérsl Macchl BemiecTBa WM 00bEMA Ia30B 110 U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce WU
00BEMY OIHOrO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacuérhl mMacchl (00BbEMa, KOIWYecTBa
BEI[ECTBA) MIPOJIYKTOB PEaKLUU, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

Tema 2.3
XUMUS U KU3Hb.
MexnpeaMeTHbIE CBSI3HU.

Conep:kanue y4eOHOT0 MaTepuaJia

Ponps xumum B oOecrneueHUM SKOJOTUYECKOW, HHEPreTUYECKOW W THUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAULIUHBL. [ToHSATHE 0 HAyYHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUUYECKUX PEaKIUu.
[IpeacraBnenuss 00 OOMMX HAYYHBIX NPHUHIMIAX TPOMBIIUICHHOTO TOJYYCHHS BaKHEHIIINX
BemecTB. YUenoBeK B MHpE BEIIECTB M MaTEPUATIOB: Ba)KHEHIIIME CTPOUTEIbHBIE MaTepHAIbI,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacKH, CTEKJIO, KEpaMHKa, MaTepuajabl IJs SJICKTPOHUKH,
HAaHOMAaTepHalibl, OPraHMYeCKUe W MHHEpalbHbIE YAOOpeHus. XUMHS U 3I0pOBbE UEJIOBEKa:
MpaBuja KMCIOJB30BaHUS JIEKAPCTBEHHBIX MPEMapaToB, MpaBHiia OE30MacHOTO HMCIOJb30BaHUS
npenapaToB OLITOBOM XUMHUHU B MTOBCEIHEBHOMN YKH3HHU.

IIpome:xxyTounas arrecrauus B popme 1uppepeHIHPOBAHHOIO 3a49€Ta

Bcero:

72




2.3. TemaTH4ecKkoe NIUIAHMPOBAaHHUE, B T.Y. C YU4eTOM padoueil MporpaMMsbl BOCHUTAHUSA
€ YKa3aHHeM KOJIH4YecTBA YacoB, 0TBOJAMMBbIX HA OCBOCHUE KAK/10i TeMbl

[Tpu peanu3zanmu copepkanus 001eo0pa3oBaTEILHOTO Y4eOHON MUCIUIUTMHBI « XUMHHUS» B
npenenax ocsoenus IIIICC3 na 0aze OCHOBHOro 0O0IIEr0 OOpa30BaHMs C IMOJYYCHHEM CPEIHEro
obmiero oOpa3oBaHusi 00beM 00pa30BATENBHON TMPOTPAMMBI COCTaBJISIET IO CIEHUATBHOCTH
TEXHOJIOTUYECKOro Tpoduias npodeccHOHAIBHOTO 00pa3oBaHus — 72 dYaca, U3 HHUX: ydeOHas
Harpy3ka oOy4Yaromuxcsi BO B3aMMOJCHUCTBUH C IPEINOIaBaTelieM, Bcero - 64 yaca, nmpakTHYeCKHUe
3aHsATHA — 26 YacoB; BHEAyJIWTOPHAs CaMOCTOsTEeNbHAas padoTa CTYAGHTOB — 6 YacoB.
[TpomesxyTounas arrectanus - B popme mudhepeHIIIPOBAHHOTO 3aUETa.

TemaTuyeckuii JIaH

O0beM | YueOHas Harpy3ka 00yJaroIIuxcs C
o0pa3oB npernoJiaBaTeseM, 4ac
aTeJIbHO B TOM YHCJIE Camocr.
Coneprkanne o0yueHus " pabora
nporpaM | cyderom Jla6. | Ilpak. |cryneH-
MBI, paboueli | paboThl|3aHATHSA| Ta
qac. IPOTrpaMMBbI
BOCIIUTAHHS
1 2 3 4 5 6 7
Pa3nen 1. Oprannyeckas XuMus 44 44 - 18 4
Tema 1.1 Teopernueckue OCHOBBI 6 6 1 2 2
OpPraHUYeCKON XUMHUH.
Tema 1.2 YrneBogopoibl. 12 12 4 2
Tema 1.3. Kucnopoaconepxarue 14 14 6
OpPTraHUYeCKHEe COSTUHEHHSI.
Tema 1.4. A3zotcoaepxaiiue 8 8 4
OpPTraHUYeCKHEe COSTUHEHHSL.
Tema 1.5. BeicokoMouieKynsipHbIe 4 4 2
COCZIMHEHUSI.
Paznen 2. OO6mast u HeopraHudeckas 26 26 8 2
XUMUSL.
Tema 2.1. TeopeTnueckue OCHOBBI 16 18 5 2
XUMHH.
Tema 2.2.. Heopranndeckast XUMUsI. 8 6 5
Tema 2.3. Xumus 1 )KU3Hb 2 2
JnddepenunpoBaHHblii 3a4eT 2

2.4. Copepxanne npopuibHON coOCTABJISIONIECH

[IpodunsHOe wW3yueHHEe OOIIE0O0pa30BATENHHOTO YYEOHON AMCHMIUIUHBI — «XUMHS»
OCYIIIECTBJISIETCSI YaCTHUUHBIM TepepacnpeieieHneM y4eOHBIX YacOB M OTOOPOM JHIAKTHUECKHX
€AMHUI] B 3aBUCMMOCTH OT BaXXHOCTH TeM JUIs crieniaibHOCTU 35.02.08 Dnekrpruyeckre CUCTEMBI B
arpornpombliieHHOM koMmiiekce (ATIK).

3. YCJIOBMS PEAJIM3ALIMU PABOYE# ITPOTPAMMBI YUEBHOM
T CHMILTAHBI

3.1 O0pa3oBaTebHbIE TEXHOJOTHH

3.1.1 Ilpu peanu3anuu pa3nHYHBIX BHJIOB YUCOHBIX 3aHATHN MO Y4eOHOW MUCIMIUIMHE «XHMHS»
UCIOJIB3YIOTCSL Clleyrolre o0pa3oBaTebHble TEXHOIOTHH:



Bun 3anarus Hcnonb3yembie 00pa3oBaTelIbHbIE TEXHOJIOTUU
Teopernueckoe | Mudopmanmonno-kommynukamnuonssie (MKT)
obyuenue (TO)
[Tpaktuyeckue | Mudopmammonno- kommynukanunonnsie (MKT)
sarsaTus (I13)

3.1.2 Ilpu npenogaBaHuy y4eOHOW TUCIUTLIUHBI « XUMHUS» HCIOJIB3YIOTCS CJCAYIOMNE aKTUBHBIC
(OpMBI IPOBEICHUS 3aHIATUN IO BHJIAaM ayJUTOPHBIX 3aHSATHI:

Bun 3anstus Vcnonb3yemble akTUBHBIE (JOPMBI TPOBEICHUS 3aHATUI
TO KommbploTepHble CUMYINSIMH, pa300p KOHKPETHBIX CHTYAllWid, JIGKIHH —
BH3YalIM3aliy, JEKIMOHHO — CEMUHapcKas popma 00ydeHust
113 Pa300p KOHKPETHBIX CUTYyalHii
3.2. TpeGoBanus K MUHUMAJIBLHOMY MATEPUAIBHO-TEXHUYECKOMY 00ecredeHn 10

Peanmzanust y4eOHOM IUCHUIUTMHBI TpeOyeT HAMYHS y4eOHOTO KaObnHeTa «XUMUs»
Ob6opynoBanue yueOHOro kKabuHeTa:
- IOCKa,
- pabouee MeCTO IpenogaBarers,
- KOJIMYECTBO 1mocaaouHbx Mect — 30.
TexHuueckue cpeicTBa 00y4eHus:
- IEPEHOCHOM MYJIbTUMEIUNHBIN IIPOEKTOP,
- IIEpEeHOCHOMU FKpaH,
- mepeHocHo HOyTOyK ASUS.

3.3. UndopmanmnonHoe odecneuenune 00ydeHus
Ilepeyenb peKoMeHAYeMbIX Y4eOHbIX wu3AaHui, WHTepHeT-pecypcoB, 0MOJHUTEJIbLHOM

JIUTEepPaTyphbl
Jlureparypa

Jus o0yuarommxcst
OcHOBHBIE HCTOYHHKH
JlonoJIHUTEIbHbIE HCTOYHHKH

s npenogaBaresiei
OcHOBHBIE MCTOYHUKHU

I[OHOJIHI/ITCJILHLIG HCTOYHUKH

HNuTepHeT-pecypcebl AJist 00y4aromuxcst ¥ npenojasartesei



4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

TUCHMILTAHEI

KoHTponb M OIEHKAa pe3ylbTaTOB OCBOCHHS Y4YeOHOW IMCHUIUIMHBI OCYIIECTBIISETCS
IIPEIoIaBaTesIeM B MPOLECCEe POBEIEHUS YCTHBIX OMPOCOB, TECTUPOBAHUS, KOHTPOJIbHON PabOTHI.
K pesynpraraM BHYTpEHHEW OIIEHKH OTHOCATCS MPEIMETHBIC PEe3yNbTarThbl, 3aMKCHPOBAHHbBIC B
CHCTEME HAaKOIUIEHHOMN OLIEHKH, U Pe3yJIbTaThl BHIIIOJHEHUS UTOIOBOW PabOTHI IO TUCLUILIMHE.

Pe3yabTarsl 00yyeHus (mpeaMeTHbIE)

@®opMbI U MeTO/IbI KOHTPOJIS
U OLIEHKH Pe3yJIbTATOB
o0yueHust

1

2

c(hOpMUPOBAHHOCTh Mpe/ICTaBICHUM 0 XUMHYECKON
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpA, POJIU
XUMHUHM B TO3HAHUM SIBICHUW NpPUPOIBl, B (HopMHUpOBaAHHUH
MBILUIEHUSI M KYJIbTYPbl JMYHOCTH, €€ (YyHKIMOHAIbHOU
rPaMOTHOCTH, HEOOXOOUMOW JJisi pelIeHUs MPAKTUYECKUX
3a1a9 ¥ 9KOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CUCTEMOM XUMUUYECKUX 3HAHUH, KOTOpasi BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE TOHATUSA (XUMUYECKUN D3JIEMEHT, aToM,
AJIEKTPOHHAsT 000JI0YKa aTroMa, MOJIeKysla, BaJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, XUMHUYECKasl CBA3b, CTPYKTypHas
dopmyna (pa3BEpHyTas M COKpamiéHHasi), MOJb, MOJISIpHAS
macca, MOJISIPHBIN 00BEM, YIJIEPOAHBIN CKEJIeT,
byHKIMOHATBHAS TPYINA, paguKal, HW30MEpHusi, H30MEpHI,
TOMOJIOTUYECKHI psill, TOMOJIOTH, YII€BOAOPObI, KUCIOPOA U
a30TCOIepKaIINE COCJIMHEHMUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BLICOKOMOJICKYJISIPHBIE COSANHEHHUS);

TEOPUU U 3aKOHBI (TEOPHS] CTPOCHHUS] OPraHMYECKHUX BEIIECTB
A .M. BytnepoBa, 3ak0OH COXpaHEHHUSI MAaCcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUHN S3bIK XUMHH;
MHUPOBO33PEHUYECKUE 3HAHMS, JICKALIME B OCHOBE ITOHMMAHMS
NPUYUHHOCTHU U CHCTEMHOCTH XUMHYECKHX SIBJICHHH,
(akTOJIOrMUECKUE CBEIEHUS O CBOMCTBAX, COCTaBe, MOJTYYEHUU
u 0e30IacHOM UCIOJIb30BAaHUU BAXKHEHIIMX OPraHUYeCcKUX
BEIIECTB B OBITY U NMPAKTUYECKOH JNesITeIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUN BBISBIATH XapaKTepHbIE TPU3HAKU
MOHATUM, YCTaHABIMBAaTb MX B3aUMOCB3b, MWCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATUSA IIPHU ONHMCAHUHU COCTaBa, CTPOCHUS
Y IIPEBPAILICHUI OPTraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIB30BaTh XUMHYECKYIO
CUMBOIIMKY MJII COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHOMN) HOPMYJT OPraHMIECKUX BEIIECTB
U ypaBHEHUH XHMHUYECKUX PEaKIUd, W3rOTaBIMBATh MOJEIU
MOJICKYJT OpPraHu4e€CKuXx BCHICCTB JId WUIIOCTpAallUUu HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPHUHAMICKHOCTh
M3YYECHHBIX OPraHMYECKHUX BEIIECTB IO UX COCTaBY U CTPOEHUIO
K OIIpe/IeIEHHOMY KJIacCy/TpYIIe COeANHEHHH (YTIIIeBOIOPOIBI,
KHCIIOPOJ U a30TCoACpKaIINE COEIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHU), 1aBaTh UM Ha3BaHUs IIO
cucremarnueckoi  Homenkinarype (JUPAC), a Takxke

Tekyiuii KOHTPOJIb B YCTHOM
Y IUCbMEHHOM (hopMe B BUJIE:
- TECTOB;

- YCTHOTI'O OIIpOCa;

IIpomexyTouHast arrecTanus:
HE MPeSyCMOTpEHa.

Hrorosas arrecranusi:
OLICHKA BBIMTOJHEHHS 33 JaHUN
Ha quddepeHInpOBaHHOM
3a4eTe B BUJI€ KOHTPOJIbHOU
paboThI




MPUBOANTH TPUBUAIBHBIC Ha3BaHUS OTACIIBHBIX OPTraHUYECKUX
BEIIECTB (ITWJIEH, NPOIMMICH, AaleTUICH, STUJICHIJIUKOIb,
runepuH, GeHomn, GopMaabIaeTul, aleTanbAeru/l, MypaBbHHas
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsA KUCIIOTa, CTEapUHOBAs
KHCJIOTA, TJII0K03a, GPYKTO3a, KpaxMall, IEJUII0JI03a, TJINIIHH),

c(OPMHUPOBAHHOCTh YMEHUS OIPEACIATh BHUABI XUMHUYCCKOM
CBSI3M B OPraHUYECKUX COCIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHS TMPUMCHSITH IOJIOKEHUS TEOPHH
CTpOeHUs oOpraHudeckux BemectB A.M. bytinepoBa mis
O0OBSICHEHUSI 3aBHCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c()OPMUPOBAHHOCTh ~ YMEHHH  XapaKTepu3oBaTh  COCTaB,
CTpocHHE, (DU3MYECKHE M XUMHYECKHE CBOMCTBA THIIMYHBIX
MPEJICTAaBUTENICH Pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB
(MeTaH, ATaH, STWJEH, MPOINWJEH, aleTwieH, OyragueH-1,3,
MeTWIOyTaaueH-1,3, OeHso, METAHOIL, 9TaHOII,
STHJICHTIIMKOJIb, TIIUIEPUH, (EHOJ, alleTalbACT I, MypaBbHHAS
W YKCyCHas KHCIOTBI, TJIOKO3a, KpaxMai, IeJUII0JI03a,
AMHHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATh T'E€HETUYECKYIO
CBS3b MEXAY HHMH ypPaBHEHUSMH  COOTBETCTBYIOIIMX
XUMHYECKMX pEAKIMi C HCIOJIb30BAHUEM CTPYKTYPHBIX

popmyu,

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKU
YIJIEBOJOPOAHOTO ChIpbsl (HE(PThb, MPHUPOJAHBIN Tra3, Yrois),
crnoco0bl MX TMepepaloTKM M MPAaKTUYECKOe MpPHUMEHEHHE
IPOJYKTOB NEpepabOTKH;

chOpMUPOBAHHOCTh YMEHHUM TPOBOAWTH BBIUKUCIEHUS 10
XUMHYECKHM ypaBHEHHUSM (Macchl, 00BEMa, KOJIUYECTBA
MCXOJIHOTO BEUIECTBA WJIM MPOJYKTA PEAKIMU IO M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOAHBIX BEIIECTB
VI TIPOJYKTOB PEAKIUN);

c(OpMHUPOBAHHOCTh yYMEHUU BIAJETh CHCTEMOH 3HaHUU 00
OCHOBHBIX ME€TOAAaX HAYYHOI'O IIO3HAHUA, HCIIOJIB3YCMbLIX B
XUMHUHM TIPU HU3YYEHUU BEUIECTB M XUMHUYECKUX SBICHUN
(HabmroieHne, HM3MEPEHHE, DKCIEPUMEHT, MOJCIUPOBAHUE),
WCIONIb30BAaTh CHUCTEMHBIE XMMHUUYECKUE 3HAHUS YIS PUHSTUS
peHIeHI/II\/’I B KOHKPCTHBIX JKU3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BEI[ECTBAMH U UX IPUMEHEHHEM,;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBHJIA MTOJIb30BAHMS
XUMHUYECKOH TOCYyAON W JlabopaTOpHBIM 000OpyJOBaHUEM, a
Tak)Ke TpaBHja OOpaIICHHs ¢ BENIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMHU IO BBITIOTHEHUIO JTA0OPATOPHBIX XMUMHUYECKUX
OIIBITOB;

c(OPMHPOBAHHOCTh yYMEHHUH IJIAHUPOBATh M  BBHINOJHATH
XUMHYECKHH  OKCIIEPUMEHT  (MIpEeBpaIleHUs] OpPTraHUYECKUX
BEIIIECTB NPU HArpeBaHUU, OJTYUYEHUE STUICHA U U3YYCHHE €ro
CBOWCTB, KAUECTBCHHBIC PEAKIIMA OPTaHWYECKUX BEIIECTB,
JeHaTypanus OeNKOB TNpU HArpeBaHUM, I[BETHHIC PEaKIHH
OCJIKOB) B COOTBETCTBUH C TIPABUJIAMH TEXHHKH O€30MAaCHOCTH
npu  oOpalieHu ¢ BEUIeCTBAaMH U JIaDOPaTOPHBIM
000py/lOBaHUEM, TPEJCTABIATH PE3YJAbTaThl XUMHYECKOIO




JKCIIEpUMEHTa B (opMe 3aIUCH YPaBHEHUN COOTBETCTBYIOLIUX
peakiuii ¥ (HOpMyIHpOBATH BBIBOJBI HAa OCHOBE 3THUX
pe3yNbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUS OIPEACIATh BHUABI XUMHUYCCKOM
CBSI3M B OPraHUYECKUX COCIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHS MPUMCHSITH IOJIOKEHUS TEOPHH
CTpOEHUs oOpranudeckux BemectB A.M. bytinepoBa mis
0OBSICHEHUS! 3aBHCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMUPOBAHHOCTh ~ YMEHHH  XapaKTepu30oBaTh  COCTaB,
CTpocHHE, (PU3MYCCKHE M XUMHYECKHE CBOMCTBA THUITHYHBIX
MPEJICTAaBUTENICH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTaH, ATaH, STWJEH, MPOINWJEH, aleTwieH, OyragueH-1,3,
MeTWIOyTaaueH-1,3, OeHsou, METAHOIL, 9TaHOII,
STHJICHTJIMKOJIb, TIIUIEPUH, (EHOI, alleTalbIACT I, MypaBbHHAS
U YKCyCHas KHCIIOTBI, TJIOKO3a, KpaxMai, IeJUII0JI03a,
AMHHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATh TI'C€HETUYECKYIO
CBS3b MEXAY HHMH ypPaBHEHUSMH  COOTBETCTBYIOIIMX
XUMHYECKHX pEaKIMid C HCIOJIb30BAHUEM CTPYKTYPHBIX

popmyu,

c(OpPMUPOBAHHOCTh YMEHHMM KPUTHUECKH AaHAJTU3UPOBATH
XUMHUYECKYI0  MHQOpMAlUIO, MOJIy4aeMyl U3  Pa3sHbIX
HUCTOYHUKOB (cpencTBa maccoBoil undopmanuu, MHTepHeT u

APYTHX);

c(hopMUPOBAHHOCTH YMEHHI coOmro1aTh MpaBuIIa
DKOJIOTMYECKH IIeIeCO00pa3HOro TOBEAEHUS B OBITY U
TPYAOBOU JAEATEIBHOCTH B IENSAX COXPAHEHUS CBOETO 3/I0POBbSA
U OKpYKAIOIIe NPUPOAHON Cpellbl, OCO3HABaTh ONACHOCTh
BO3JIEUCTBUS  HA  JKUBBIE  OPraHU3Mbl  OINpPEAEIIEHHBIX
OpPraHMYEeCKHX BEHIECTB, MOHUMAsl cMbIca mokazarens [I/IK
(mpeaensHO  AOMYCTUMOM  KOHIIEHTpAIlMU), TMOSCHATH Ha
nmpuMepax CrmnocoObl YMEHBIIEHHUS € TPEIOTBpAIICHHUS WX
BPEIHOr0 BO3JEHCTBUS HA OPTraHN3M YEIIOBEKa,

c(OpMHPOBAHHOCTD IIPEICTaBICHUN 0 XUMHYECKON
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPaA, POJIH
XUMHUU B TO3HAHUU SIBIEHUH OpUpoabl, B (HopMuUpOBaHHH
MBIIUIEHUSI M KYJIbTYPbl JUYHOCTH, €€ (YHKIHMOHAIHHOU
IPaMOTHOCTH, HEOOXOOUMOM Il pelIeHUs MNPaKTHUYECKUX
3aJa4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY
3/10pOBBIO U IPUPOJIHOM CPENIE;

BJIaJICHUC CHCTEMOM XUMHUICCKUX 3HaHI/II\/'I, KOTOpas BKIIFOYACT:

OCHOBOITOJIAraloue MOHATHS (XUMHUUYECKUN DJIEMEHT, aToOM,
u30TON, S-, P-, O- DJIEKTPOHHBIE OpPOWTANIM aTOMOB, HWOH,
MOJIEKYyJIa,  MOIIb,  MOJIAPHBIA  00BEM,  BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCICHHS, XHMHYECKas
CBsI3b (KOBaJ€HTHasi, MOHHAs, METaJuIMuecKasi, BOJOpPOJHAas),
KpUCTAJUTMYECKasi peméTka, TUIBI XUMHUYECKUX PEaKIui,
pPacTBOp, BJIEKTPOIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTHYECKAsS
JIUCCOITMAITNS,  OKUCIUTENbh, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peaklni, XUMUYECKOE PABHOBECHE);




TEOPUH UM 3aKOHBI (TEOpHUs IIEKTPOJUTHUUECKON TUCCOLMALINY,
nepuoanueckuil 3akoH .M. MenneneeBa, 3aKOH COXpaHEHMS
MAacChl BELIECTB, 3aKOH COXPAaHEHUs W IPEBPALICHUS dHEPTUU
pu XUMHUYECKHUX peakuusx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUM SI3bIK XUMHUH, MHUPOBO33PECHUYECKUE 3HAHMI,
JIC)KAIME B OCHOBC IMOHUMAHUA MPUIUMHHOCTH U CUCTCMHOCTU
XUMHUYECKMX  SBICHHUH, (AKTOJOIMUECKHUE CBEIEHHS O
CBOMCTBaX, COCTaBE, IOJy4EHUHN U OE30IIaCHOM HCIOIb30BaHUU
BRXHEHIIMX  HEOPraHMYeCKMX  BEUIeCTB B OBITY U
IIPAKTHUYECKON JEATEIbHOCTH YEI0BEKA;

c(OPMHUPOBAHHOCTb YMEHUH BBIBIIATH XapaKTepHbIE IPU3HAKU
NOHATUM, YCTaHABIMBAaTh MX B3aMMOCBS3b, MWCIIOJIb30BAaTh
COOTBETCTBYIOIIME IOHATHUS IIPU ONMCAHUM HEOPraHUYEeCKHX
BEILIECTB U UX IPEBPALLCHU;

c(OpPMUPOBAHHOCTh ~YMEHUH HCIONB30BaTh XUMHUYECKYIO
CUMBOJIMKY JUIsI COCTaBJICHUS ()OPMYII BEIISCTB U YPABHCHHIA
XUMHYECKHX pEeakKlUi, CHUCTEeMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) u TPUBHAJIBHBIE Ha3BAHUS OT/EJIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHblii Tra3, YIJIEKHUCTBIA Tas,
aMMHaK, TaméHas W3BECTh, HErami€Has HW3BECTh, IUTbEBAs
coJla, MUPUT U JIPYTHe);

c(OpPMUPOBAHHOCTh YMEHUM OINpEAENsATh BAJIEHTHOCTb U
CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B COCAMHEHUAX
Pa3IMYHOIO COCTaBa, BUJ XWMHUYECKOM CBSI3U (KOBaJIEHTHa,
UOHHAsi, MeTaJuIn4yecKas, BOJOPOJHAs) B COEJUHEHUSX, THII
KPUCTAJIIMYECKON PEIIETKH KOHKPETHOrO BellecTBa (aTOMHas,
MOJIEKYJISIpHasi, NOHHAsA, METAlJIMUecKas), XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COEIMHECHMI;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHAaBIMBATh MPHUHAIJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY
KJIaccy/Tpynne coelMHeHUH (IpoCThle BellecTBa — METauIbl U
HEMETaJUIbl, OKCHUJbl, OCHOBaHHUS, KHCIOTbI, aM(OTepHbIE
THJIPOKCHUJIBI, COJIN);

c(hopMUPOBAHHOCTH YMEHHI pacKkpbIBaTh CMBICJT
MIEPUOANYECKOTO 3aKOHa JI.1. MenpaeneeBa "u
JIEMOHCTPHUPOBATH €ero CHUCTEMaTU3UPYIONIYIO,

OOBSICHUTENbHYIO U MPOTHOCTHYECKYIO (PYHKINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DIIEKTPOHHOE
CTPOCHHE aTOMOB XHMHUYECKUX D3JEMEHTOB 1—4 mnepuoaoB

[Tepuoanueckoit CHUCTEMBI XUMHAYECKUX JJIEMEHTOB
J.1. MeHnpeneeBa, UCIIOJIb3YS TIOHATHUS «S-, P-, d-3JIEKTPOHHbBIE
opOuTaIN, «QHEPreTHYECKUE YPOBHI, OOBICHATH

3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB
U HUX COEAVMHEHUM Mo mnepuonaMm W rpynnam lleprogmueckoit
CHCTEMBI XUMHYECKHX d1eMeHTOB J[.1. MeHaeneeBa;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaTh (OINUCHIBATD)
o0IMe XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB
pasiMYHBIX  KJIAccoB,  IMOATBEPXKIaTb  CYyLIECTBOBaHHE
TEHETUUYECKOM CBSA3M MEXKIY HEOPraHMYECKHMMH BEIIECTBAMU C
IOMOILBIO  YPAaBHEHUH  COOTBETCTBYIOIIMX  XMUMHMYECKHX
peaKuuii;




c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATH XUMHUECKHE
peakuuu 1O pPa3IMYHBIM IpU3HAKaM (YUCIy U COCTaBy
pearupyromux —BelIeCTB, TemioBoMy dddexTy peaxuuu,
WU3MEHEHUIO CTENEHEH OKMCIEHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKIuu, Y4acTHIO KaTajau3aropa);

c(OPMHUPOBAHHOCTh YMECHHI COCTaBJISATh YPABHECHHS DPEAKIIHIA
pa3IMYHBIX THUIIOB, IIOJIHBIE W COKpPAUIEHHBIE YpPAaBHEHMS
peakiuii HOHHOro OOMEHa, YUUTHIBAsl YCIOBUSA, IPU KOTOPBIX
9TU peaklUUU UIYT IO KOHIA;

c(OpMHPOBAHHOCTD yMEHUHI IIPOBOJIUTH peakuuu,
MOATBEP)KJAIOIUE  KAYECTBEHHBIM  COCTAaB  pa3IUYHBIX
HEOPraHWYECKMX BELIECTB, PACIO3HABATh OIBITHBIM IIyTEM
VOHBI, IIPUCYTCTBYIOILKE B BOJHBIX pacTBOpax
HEOPraHWYECKHUX BEIECTB

c(hOpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIITHOCTh
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX  PEAKIM  MOCPEACTBOM
COCTaBJICHUS SJIEKTPOHHOr0 0ajaHca ITUX PeaKIuii;

chOpMUPOBAHHOCTh ~ yYMEHHH  OOBACHITH  3aBUCUMOCTH
CKOPOCTH XHUMHYECKOW pEaKIMH OT pa3IUu4HbIX (HaKTOPOB;
XapakTep CMEUIEHUS] XMMUYECKOT0 PABHOBECUS B 3aBUCUMOCTH
oT BHenIHero BozaercTBus (nmpuunui Jle [larense);

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTb XUMHYECKHE
IIPOLECCHI, JIEXKAIIUE B OCHOBE IIPOMBIIUIEHHOTO IOJYy4YEHUS
CepHOW KHCIIOTHl, aMMHaKa, a TaKke CHOPMHUPOBAHHOCTD
npefcTaBieHui 00  oOmMX  HayyHbBIX OPUHIUNAX U
HKOJIOTMYECKUX MPpoOIeMax XUMUUYECKOT0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYMCICHUS C
HUCIIOJIBb30BaHHUEM IIOHATHA <«MaACCOBasd O0J4d BeEUIIlEeCTBa B
pacTtBOope», OOBEMHBIX OTHOIIEHHH Ta30B INPH XUMHUYECKUX
pEaKIusIX, MacChl BEIECTBA MM 00BEMA Ta30B 10 N3BECTHOMY
KOJIMYECTBY BeIeCTBa, Macce MM O00BbEMY OAHOTO U3
YYaCTBYIOIIMX B pEaklMMU BEIIECTB, TeIIoBoro 3gdexra
peakIMM Ha OCHOBE 3aKOHOB COXPAaHEHMsS MAacChl BEILECTB,
MPEBpAIICHUA U COXPAaHCHHA SHCPI'UH,

c(hOopMUPOBAHHOCTh YMEHHI COOJIOIaTh MPaBHIIA MOJIb30BAHUS
XUMUYECKOW TOCy/I0l W jabopaTopHbIM 00OpyJAOBaHUEM, a
Tak)Ke MpaBuia OOpaIleHHs ¢ BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUSAMU I10 BBIIIOJIHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX
OIIBITOB;

c(OPMHUPOBAHHOCTh yYMEHUU TMJIAHUPOBATh U  BBINOJHSTH
XUMHUYECKHHA 3KCIIEPUMEHT (pa3io’keHHe TIEpPOKCHIa BOIOpOaa
B MPUCYTCTBUU KaTalau3aTopa, OMpeleleHHe CPeabl PaCTBOPOB
BCIICCTB C IMOMOILIBIO YHHMBCPCAJIBHOI'O MHAWKATOpA, BJIHUAHHC
pa3iauuHbIX (HAaKTOPOB HA CKOPOCTh XHUMHYECKOW pEaKIui,
pPC€akiun HWOHHOI'O O6MeHa, Ka4€CTBCHHBIC pPCAaKIMU Ha
cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHWSI,
pelIeHre YKCIEPUMEHTATBHBIX 3aj1ad M0 TeMaM «MeTayutb» |
((HeMeTaJIJIBI))) B COOTBETCTBUU C IpaBUJIaMHU TCXHUKHU
0e30macHOCTH  Tpu  OOpalieHMH €  BEIIECTBAMH |
7a00paTOpPHBIM  O00OPYZOBAaHUEM, TPEACTABIATH PE3yIbTATHI
XUMHYECKOTO JKCIEpUMEHTa B (OpMe 3almcu ypaBHEHHN
COOTBETCTBYIOIIIMX pPEaKUUid M (OpPMyIUpOBaTh BBIBOJBI HA

Texynui KOHTPOJIb B yCTHOU
U MMCbMEHHOH (opMe B BUJE:
- TECTOB;

- YCTHOT'O OIIpOCa;

ITpoMexyTouHas aTTeCTalus:
HE MPelyCMOTpEHA.

Hrorosas arrecramus:
OIICHKA BBITIOJTHEHHUS 3aJIaHUI
Ha qudepeHInpoOBaHHOM
3a4eTe B BUJI€ KOHTPOJIbHOU
paboThI




OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3HPOBATH
XUMHUYECKYI0  HMH(OpMaIuio, TMOIy4aeMyl M3  pas3HbIX
MCTOYHUKOB (CpeCTBAa MAacCOBOM KOMMyHMKauu, MHTepHET 1

APYTHX);

c(hOpMUPOBAHHOCTH yMEHUM co0oaTh IpaBuIIa
9KOJIOTHYECKH  IeIeCO00pa3sHOro TMOBEACHUS B OBITY H
TPYJIOBOM JEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO 3]I0POBbs
U OKPYKAIOIIEH NPUPOAHOM Cpellbl, OCO3HABaTh ONACHOCTh
BO3JICUCTBUS HA KUBBIE OPTraHU3MbI ONpPEACIIEHHBIX BEIIECTB,
noHuMas cmbici nokaszarens [IJIK, moscHaATe Ha mpumepax
CrocoObl  YMEHBIIIEHUSI U TPEAOTBpALICHUS HMX BPEIHOTO
BO3JICHCTBUSI HAa OPTaHM3M YEJIOBEKa;

Ui 00y4arolmuxcsi ¢ OrPaHUYCHHBIMH  BO3MOXKHOCTSIMHU
3I0pPOBbS: YMEHHE TPUMEHATH 3HaHUS 00 OCHOBHBIX
JIOCTYIIHBIX METOJIaX MO3HAHUS BEUIECTB M XHUMHUYECKUX
SIBJICHUIA;

JUISL  CJIENBIX W CIA0OBUASAIIMX OOYYAIOIIUXCS: YMEHHUE
UCIIONIb30BaTh pelibe(PHO TOUEUHYIO CHUCTEMYy OOO3HAYECHUM
JI. Bpaitnst st 3anucu XuMU4IeCcKuX (popmyi.

Texynui KOHTPOJIb B yCTHOU
U IMCbMEHHOM ()opMe B BUJE:
- TECTOB;

- YCTHOTI'O OIIpOCa;

IIpomexyTouHast arrecTanus:
HE MPeSyCMOTpEHa.

Hrorosas arrecranus:
OIICHKA BBITTOJIHCHUS 3aJITaHUI
Ha qudepeHInpoOBaHHOM
3a4eTe B BUJIC KOHTPOJIBHOM
paboThI




