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1. MACTIOPT PABOYE MPOTPAMMBI JUCIMILTAHBI

«Xumus»
1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMmsl
PaGouyass mporpamma AUCHHUIUIMHBL «XUMHS» SBISETCS 4YacThl 00IIe00pa30BaTEIbHOIO
IIUKJIa OCHOBHOW 00pa30BaTEeIbHOM MPOrpaMMBbl TIOJTOTOBKU CIEIMAIMCTOB CPEIHETO 3BeHa (Janee
— IIICC3) no cnenunansaoctu CITO
35.02.08 DneKTpoTeXHUUECKUE CUCTEMBI B arponpoMbinuieHHoM Komiuiekce (AITK)

1.2. Mecto aucunminnsbl B crpykrype IHIICC3

Jucunmmna «XuMHsD SBISIETCS TpeAMETOM 00I1e00pa3oBaTeIbHOTO YUeOHOTO IHKIA B
COOTBETCTBUH C TEXHOJIOIMUECKUM MPODUIIEM MOTYy4aeMOoro npodecCHoHaIbHOro 00pa3oBaHusl.

JucuurmumHa wu3ydaeTcss Ha 0a30BOM YpOBHE, OTHOCHUTCS K TpeIMETHOH objactu
«EcrectBenHo - Hayunsle gucuuminaeDy GI'OC cpenHero obuiero oopa3oBaHus.

[IporpamMa 1o XMMHUU Ha YpOBHE CpefHero olmiero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHMS OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl CPEAHErO OOIIEro
obpazoBanus, npeacraBieHHbix B ®I'OC COO, ¢ yuérom Konnenuuu npernopaBaHusi yueOHOTO
npeamera «XuMus» B oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanns3yonmx
OCHOBHBIE 00pa3oBaTEeNbHBIC IPOrPAaMMBI, M OCHOBHBIX TOJOXKEHUH (enepanbHOl paboueit
IIpOrpaMMbl BOCIIUTAHUS.

MexnpeaMeTHble CBSI3U JAUCLUUIUIMHBL «XHUMHUS» C TakKuMU  0011eo0pa3oBaTebHBIMU
aucuuiuiiHa,  Kak  «buonorus», «®Pusukay, «Jlureparypa», «l'eorpadus», cnocoOCTBYIOT
(OpPMHPOBAHMIO IIEIOCTHOTO TIPEACTABICHUS 00 M3ydyaeMOM OOBEKTE, SIBICHWUH, COJACHCTBYIOT
JydlleMy YCBOEHHUIO COJEp)KaHMs NpeaAMeTa, YCTAaHOBJIEHHIO Oojiee MNpPOYHBIX CBA3EH
00y4aroImuxcs C MOBCETHEBHON >KU3HBIO M OKPYXKAIOIIMM MHPOM, YCWJICHHIO Pa3BUBAIOIICH U
KYJIBTYPHOM COCTaBJISIOLIEN IPOrpamMMBbl

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 BELIECTB HUX COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTh NPHUPOJIHBIX
SBJIIGHUH NYTEM OKCIIEpUMEHTa W pEUIeHHs] MPOTUBOPEYUH MEXIY HOBBIMU (akTamMu H
TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PELICHUHU SKOJOTMUYECKUX MpodieMm, a
TaKxe MpolyemM cOepexeHus] SJHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS 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 (POopMUpPOBaHWE Yy OOYYAIOIIUXCS YHUBEPCAIBHBIX 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, 3aHUMAIOIIEH BaXXHOE MECTO B IO3HAHUU XUMHUHU.

N3yuenne auctuiuinHbl «XUMUS» 3aBEpIIAcTCs MPOMEKYTOYHOW arTecTtanue B (opme
oughgpepenyuposannoco 3auema B pamkax ocBoeHus IIIICC3 nHa 06aze OCHOBHOTO 0OIIEro
oOpa3oBaHws.

1.3 IInanupyemsble pe3yJbTaTbl OCBOCHHS M CIHMILIMHBI Pe3yIbTATHI

OcBoeHue coepX aHusl TUCHUILUIMHA «XHUMHS» OOECleyuBaeT IOCTUKEHHE CTYAECHTaMu
CIIENYIOINX PE3YJIbTATOB:

Hemn:

- (¢opMuUpOBaHHE CHUCTEMBbl XHMHUYECKUX 3HAHMH KaK BaXHEWIIEH COCTaBIsIOMIEH
€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;

- pa3BUTHEC YMEHUW U CIOCOOOB JCSITENBLHOCTH, CBS3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHMEM XHMUYECKOTO JKCIEPUMEHTa, COOIIOJCHHEM IpaBuil O€30MacHOro OOpaleHus ¢
BEIIICCTBAMH.

3amauu.

- aganTanus OOydaromuxcss K  YCIOBUSM JUHAMHUYHO  PAa3BUBAIOMIETOCS  MHPA,
(bopMUpOBaHHE 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 YHUBEPCAJIbHOE 3HAYCHHE MJISl Pa3jIMuYHBbIX BHUJOB JEATEIBHOCTH: PELICHUS MpoOiieM,
MOWCKa, aHamu3a " 00paboTku wuHPOpManMKU, HEOOXOMUMBIX IS NPUOOPETCHHUS OIBITA
NEeSTeNbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHHU, a TaKKe ISl OLIEHKH C
MTO3UIUH IKOJIOTUICCKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX TPOIECCOB Ha
OpraHM3M YeJIOBeKa U MPUPOIHYIO CPEady;

- pPa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcsi: CIOCOOHOCTH CaMOCTOSITENbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHMHU B
COOTBETCTBUM C JKM3HCHHBIMHU IOTPEOHOCTSMHU, HCIIOIB30BAaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKAa U aHaju3a y4eOHOW M HAay4YHO-TIOMYJSIPHOM MH(GOpMAalUd XUMUYECKOTO
COJICPIKAHUS;

- opMUpOBaHUE U PA3BUTHE Y O0YUAIOIIMUXCS ACCOLUATUBHOTO U JIOTUYECKOT'O MBIILICHUS,
Ha0JII0IaTEIFHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOMMBI, B YaCTHOCTH,
MIPH IJIAHUPOBAHUH U MTPOBEJICHUU XUMUYECKOTO IKCIIEPUMEHTA,

- BOCIHTAaHHE Yy OOYYAOIUXCS YOSKIAEHHOCTH B TYMaHHUCTHYECKOW HampaBICHHOCTH
XUMHH, €€ BAXKHON POJIM B PEIICHUU TI100ANBbHBIX MPOOJIEeM paloHATBHOTO MPUPOIOIIOIb30BAHHUS,
MIOTIOJTHCHHSI JHEPTETHUECKUX PECYpCOB W COXPAHCHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE0OXOIMMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOpEeTeHuUs
OTIBITa WCIIOB30BAHUS TIOMYYCHHBIX 3HAHUHU I MPUHATUS TPAMOTHBIX PEIICHUW B CHUTYAIHsIX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

OcBocHHE COJIEp)KaHUS TUCITUTUIMHBI «XHUMHS» 00€CIeYrBacT JOCTHKCHHUE CTYICHTaMU
CIIEYIOIIUX TUIAHUPYEMBIX PE3yIbTaTOB:

JIMYHOCTHBIX:

1) rpax1aHCKOTO BOCIIUTAHHUS:

- OCO3HAHUS O0YYarONIMMHICS CBOMX KOHCTHTYIIMOHHBIX IPaB M O0S3aHHOCTEH, YBOKECHUS K
3aKOHY H MPaBOMOPSIKY;

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

- TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATCILHOCTH MIPH CO3JIaHUH YYCOHBIX MTPOSKTOB,
pelieHnr yueOHbBIX U MO3HABATENIbHBIX 33124, BHITOJTHEHUH 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 HMCTOPHYECKOMY W HAYYHOMY HACJIEIUI0 OTEUECTBEHHOU
XUMHH,

- YBaXEHHS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh Pe3yNbTaT JUIMTENbHBIX HAOIIOACHUM,
KPOTIOTIMBBIX 3KCIIEPUMEHTALHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MMPAKTUKOB;

- HHTEpeca W TMO3HABAaTEIbHBIX MOTHUBOB B TOJYYEHHUH M TOCIEIYIOIIEM aHaINU3e
UH(OPMAIIUY O TTEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;



3) yXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

- HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEICHMUS;

- CIOCOOHOCTM OLEHUBaThb CUTYyallUM, CBSI3aHHBIE C XHUMUYECKUMH SBJICHUSMH, U
IIPUHMMATh OCO3HAaHHBIE PEIIECHUS, OPHUEHTUPYSACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- TOTOBHOCTH OLIEHUBAThb CBOE IOBEJEHUE M IOCTYNKHM CBOMX TOBApUUICH C IMO3HLUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUN ITUX OCTYIKOB;

4) hbopMUpPOBaHHS KYJIbTYPhI 310POBBSI:

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

- coOmoeHns NpaBuil 0e30MmacHOro OOpallleHHus C BEIIeCTBAaMH B OBITY, TMOBCEIHEBHON
KU3HU U B TPYJLOBOU JEATEIBHOCTH;

- [OHMMAaHHUS ILEHHOCTUM NPaBWJI HWHAUBUAYAIBHOIO U KOJUIEKTUBHOTO O€3011aCHOTO
IIOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJEH;

- OCO3HAHMsSI IOCJIEJCTBUI U HENPUSITUS BPEIHBIX NPUBBIUEK (YIOTPEOIECHUS aIKOTOoJId,
HapKOTHKOB, KypeHHUs);

5) Tpy0BOTO BOCIIMTAHUS:

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

- YCTaHOBKM Ha AaKTUBHOE Yy4YaCTHE B pELICHUM MPAKTUYECKUX 3a7ad COLUAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbl);

- UHTEpeca K MPaKTUYECKOMY H3y4YeHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

- YBOXXCHHUS K TPYLy, JHOIAM TPYyJla U pe3ynbTaraM TPYAOBOH AEATEIbHOCTH;

- TOTOBHOCTM K OCO3HaHHOMY BBIOOpY WHJIMBUIYaJbHOW TpPAaeKTOPHUH 0Opa3oBaHus,
Oyaymelt mpogeccuu M peanu3alud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) PKOJIOTHYECKOTO BOCTUTAHHS:

- DKOJIOTMUYECKH 11eJIECO00PAa3HOr0 OTHOIIEHUS K MPHUPOJIE, KAaK UCTOYHHUKY CYILECTBOBAHUS
JKM3HHU Ha 3emiie;

- IOHUMAaHUS TJ100aJBHOIO XapaKTepa IKOJIOTHYECKUX MPOOJIeM, BIUSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOM CPEIbl;

- OCO3HAHMSI HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHKEHUN XUMUU JJIS1 PELIEHHs] BOIIPOCOB
palMOHAIBLHOTO IPUPOAOIOIB30BAHNUS;

- aKTUBHOTO HENpUTHUS AEUCTBUN, NMPUHOCALIMX BpPEI OKpYKaloLIel HmpHpoIHOM cpene,
YMEHHUS TPOTHO3UPOBATh HEOIArONpHUATHBIE HKOJOTHUECKUE IOCIEACTBUS IPEANPHUHUMACMbIX
JNENUCTBHAN U MPEAOTBPALATh UX;

- HaJIWYMs PA3BUTOrO 3KOJOTMYECKOTO MBILIUIEHHS, JKOJOTMYECKOH KYIbTYpPBI, OINbBITA
NEeSTeIbHOCTH  3KOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMH B
M03HABATENbHOM, KOMMYHUKAaTUBHON U COIMAJIbHOW MPAaKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UAECOJIOTHH XeMopoOuu;

7) LEHHOCTH HAyYHOTO MO3HAHMS:

- chOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;

- TOHMMaHus crneuupUuKU XUMUU KaK HayKH, OCO3HaHUA €€ poiu B (OPMUPOBAHUU
palMOHAIBFHOTO HAYYHOTO MBIIUIEHHS, CO3/IaHUM IEJIOCTHOTO MPEACTaBICHUsS 00 OKpyKarolieM
MHUpE KaK O €IUHCTBE MPUPOJIbl U YETIOBEKA, B TO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHUun
pobJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

- yOe)xIEHHOCTH B 0CcO00M 3HAYMMOCTH XUMMH JUIsl COBPEMEHHOW LMBMIM3ALMU: B €€
TYMaHHCTHYECKON HAIpaBIEHHOCTH W BAaKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHON
KYJIBTYpBl, PEIICHUH TJI00albHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUsS YEJIOBEYECTBA — CHIPHEBOIL,



SHEPreTHYECKOH, MUIIEBOM U SKOJIOTUIECKON O€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICUeHUN
YCJIOBHH YCIIEITHOTO TPY/Ja M YKOJIOTHIECKH KOM(DOPTHOM JKHU3HHU KaXIOTO YjeHa OOIIECTBa;

-  €CTECTBEHHO-HAyYHOW TIPaMOTHOCTHU: TOHUMAHUS CYIIHOCTH METOJOB TMO3HAHMSA,
HCIIOJIB3YEMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh IMOJIy4yaeMble 3HAHUS IS
aHaJlu3a U OOBSICHEHMsI SIBICHUH OKPYXAIOUIEr0 MHUpPAa U IMPOUCXOAAIIMX B HEM H3MEHEHUH,
yMEHHUS JiesIaTh 000CHOBAHHBIC 3aKIIOUEHUS HA OCHOBE HaYYHBIX (JaKTOB M MMECIOIIMXCS JAHHBIX C
LIEJIBEO TTOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITEIPHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJI PEIISHUs TIPo0iemM
B pPEANIbHBIX KU3HEHHBIX CUTyalUsX;

- UHTEpeca K MO3HAHUIO U UCCIIEIOBATEILCKOM IESITEIbHOCTH;

- TOTOBHOCTH M CIHOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHWI0 M CaMOOOPAa30BAHHIO, K
AKTUBHOMY TTOJIYYCHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUU C )KU3HEHHBIMHU MTOTPEOHOCTIMU;

- UWHTepeca K OCOOCHHOCTSM Tpylda B pa3WyHBIX cdepax mnpodecCHOHATBHON
JeSITEIbHOCTH.

MeTanpeaMeTHBIX:

MeTaIpeMETHBIE PE3YJIbTaThl OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl IIPE/ICTABIICHbI

TpeMmsl TpyIIaMu YHUBEPCAbHBIX yueOHbIX nerctBuil (Y'Y ).

YHusepcanbHble yueOHbIC TO3HABATEbHbBIE 1eICTBUSA:

1) 6a30BBIE JIOTHYECKUE ACHCTBUSA:

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

- ONpEeNeNATh LEeIM JEeSTEIbHOCTH, 3aJlaBas NapaMeTpbl M KPUTEPUU MX JOCTHXKECHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTH C OCTABIEHHBIMU LIEISIMH;

- HCHOJb30BaTh IMpPU OCBOEHUU 3HAHUM NPUEMBI JIOTMUECKOI'O MBIIIJIEHUS — BbLICIATH
XapakTepHble TPU3HAKM TIOHATHH M  YCTAHaBIMBaThb UX B3aMMOCBSA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIIME TOHATHUSA /I OOBSICHEHUS OTJCNIbHBIX (DAKTOB U SIBJICHUI;

- BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU(UKALIMU BEIIECTB U XUMUUECKUX PEaKIIHii;

- YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

- CTPOMTH JIOTMYECKHE pacCyXICHHs (MHAYKTHBHbBIC, NEIyKTHBHBIC, [0 aHAJOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH W TNPOTHBOPEUHS B pAacCMaTPUBAEMBIX SBJIEHMSX, (POPMYIHPOBATh
BBIBOJIbI U 3aKJIFOUEHHS;

- IPUMEHATH B IPOLIECCE MO3HAHMS, UCIOIb3yEMbIE B XUMUU CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNIH, MPeoOpa3oBbIBaTh MOJICNIbHBIE MPEICTABICHUS — XMMUYECKUHA 3HAK (CMMBOJI) 3JIEMEHTA,
Xxumuueckas (opmyna, ypaBHEHHUE XHMUYECKOM peakuuud — IpU pEIIeHUH Yy4eOHBIX
IIO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHBIC MOJEIbHBIC MPENCTABICHUS AJIS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a30BbIC HCCIIEA0BATEIbCKHE ICHCTBUS:

- BJIaJIETh OCHOBAMHU METOJI0B HAYYHOI'O TO3HAHUS BEIIECTB U XUMUUYECKUX pEaKLnii;

- (opmynupoBaTh LETM M 3aJa4d MCCIEJOBAaHUS, HCIIOJIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENILHO COPMYTUPOBAHHBIE BOIIPOCH! B KAUE€CTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI JIJIS
(bopMHpPOBaHHUS TUIIOTE3HI 110 POBEPKE NMPABUIIBHOCTH BBICKA3BIBAEMBIX CY)KJICHHIA;

- BIQJIeTh HABBIKAMU CAMOCTOSTENBHOTO IUJIAHUPOBAHUS M MPOBENEHUS YYEHHUUECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHUS HAOJIOJaTh 3a XOJOM IMIpoIlecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yiabTar, GOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEIOBaHMS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJEIaHHOU
pabore;

- TpuOOpeTaTh OMBIT YYEHWYECKOH MCCIEI0BATENbCKOH M MPOCKTHOM JesATeNbHOCTH,
IPOSIBJISAITE  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pEIIEeHUs
MIPaKTUYECKUX 3ajja4, IPUMEHEHUIO Pa3IMUHBIX METOA0B [TO3HAHUS.

3) pabota ¢ uHpOpMaIueii:

- OpHUEHTHpPOBATbCA B PA3MUYHBIX HCTOYHHMKAX HWHPoOpMauuu (Hay4dHO-TIOMYJISIpHAs
aUTepatypa XMMHYECKOTO  COJIEpXKaHMs, CIpPaBOYHbIE T1OcoOMs, pecypchl VHTepHera),



aHAJTM3UPOBATh WH(POPMALIMIO PA3TUYHBIX BHJIOB U (OPM IMpENCTaBICHHS, KPUTUIECKH OLIEHUBATh
e€ I0OCTOBEPHOCTh ¥ HETIPOTUBOPEUNBOCTH;

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

- IpuoOpeTaTh OMBIT UCHOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

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

- HCIIOJIb30BaTh HAYYHBIMH $3bIK B KAuyeCTBE CpEACTBa MpH padoTe € XUMHUYECKOU
uH(popMaLren: IPUMEHITh MEXIpPeIMETHbIE (PU3NUECKUE U MaTeMaTHUECKHe) 3HAKU W CUMBOJIBL,
¢bopmyibl, a0OpeBHaTypbl, HOMEHKIATYPY;

- HCIIOJIb30BaTh U Pe0OpPa30BHIBATh 3HAKOBO-CUMBOJIMUECKHE CPEJCTBA HATJISIAHOCTH;

- X0J1e O0CYKACHHSI 1 0OMEHa MHEHUSIMU.

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 pe3yabTaTOB MO3HABATEIBHOU AEATEIHbHOCTH, MOMYyYECHHBIX
CaMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIMOJHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKONH paboThl MO HCCIEJOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaU3allHi y4eOHOTO
npoekTa ¥ (HOPMYIHpPOBATH BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEJOBAHUN IMyTEM
COTJIACOBAHUS MO3UIIHH B X0/1€ 00CY>KACHHS 1 0OMEeHa MHEHUSIMHU.

YHuBepcajabHble peryJsiTUBHbIE AefiCTBUSA:

- CaMOCTOSITENIbHO TUIAHUPOBATh U OCYUIECTBISATH CBOKO MO3HABATENIBHYIO JEATEIbHOCTH,
ompenenss e€ 1eNd W 3aJaud, KOHTPOJMPOBATH W IO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH
Ipe/ularaeMblii alrOPUTM JICHCTBUH NpPU BBIMOJIHEHUM YYEOHBIX U HCCIIEAOBATENILCKUX 3ajad,
BbIOMpaTh Hambosee 3PPEKTUBHBIN COCOO MX pelIeHUs C y4ETOM IMOIYYeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

- OCYILIECTBJISITH CAMOKOHTpPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE caMOaHaliu3a 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, MOJIIpHAsi 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 CTPOEHMsI opraHmueckux BemiectB A.M. byrtiepoBa, 3akoH
COXPAaHEHHUS MacChl BEIIECTB);

- 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3bIK XUMHH;

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



- ¢(OPMHUPOBAHHOCTb YMEHUH BBISBIIATH XapaKTepHbIe MPU3HAKU TOHATHHA, YCTaHABIMBATh
HX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS TP 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);

- chopMHpPOBAaHHOCT 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, MPOIMJIICH, alleTHIIeH, OyTaaueH-1,3, merunOyraaueH-1,3, 6€H30JI, 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(OPMHUPOBAHHOCTh YMEHHMM NPOBOAMTH BBIUMCICHHUS IO XMMHYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOTO BELIECTBA WM MPOJIYKTA peakMi [0 U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB WJIU MPOAYKTOB PEAKIINN);

- c(pOPMHUPOBAHHOCTh YMEHUH BIIIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOJ]aX Hay4yHOI'O
MO3HAHUS, UCTIOIb3YEMbIX B XUMUHU MTPU U3yUYEHUH BEIIECTB U XUMUYECKHUX sBJICHUH (HaOII0eHHe,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIUPOBAHKE), UCIIOIb30BaTh CUCTEMHBIE XMMUUECKUE 3HAHUS IS
NPUHATHUST PEleHUl B KOHKPETHBIX >KM3HEHHBIX CHUTYAIUSX, CBA3aHHBIX C BELIECTBAMH U HX
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 JJA00PATOPHBIX XUMUYECKUX ONBITOB;

- c(hopMUPOBAHHOCTH YMEHHMH IJIAHUPOBATH U BBHIMOJHATH XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MpPU HarpeBaHUM, IMOJIyY€HUE 3TUJICHAa U H3YyYEHHUE €ero
CBOMCTB, KaYeCTBEHHBIE PEAKIIMM OPraHMYECKUX BEIIECTB, JIEHATypalis OEIKOB INpU HArpeBaHUHU,
IIBETHBIC PEAKIIMN OEJIKOB) B COOTBETCTBHUH C MPaBUJIAMU TEXHUKUA O€30MaCHOCTH MPH OOpaIeHUH
C BeleCTBAMU U JaOOpaTOPHBIM OOOPYAOBAaHHEM, MPEACTABIATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alicH YpaBHEHUN COOTBETCTBYIOUIMX pEaKIU U (PopMyIHUpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

- cOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIW3UPOBATh XHMHUYECKYIO0 WH(OpMAIIUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpecTBa MaccoBOi MH(OpMaluu, UHTepHeT U Ipyrux);

- chopMHUPOBAaHHOCTHP YMEHHMH COONIOATh TIpaBUIA SKOJOTHYECKH IIeJIeCO00pa3HOTro
MOBEACHUST B OBITY M TPYIOBOH JEATENBHOCTH B LENIAX COXPAaHEHHS CBOErO 3JI0pOBbS U



OKpY>Karolllel MPUPOAHOM Cpelbl, OCO3HABATH OIACHOCTh BO3JCHCTBUSA HA >KUBBIC OpPraHU3MBbI
onpeAeNnEéHHbIX OpPraHMYecKHX BEIIeCTB, MoHUMas cmbica mnokaszarens [IJIK (mpenenbHo
JOMYyCTUMON KOHIIEHTPALMH), MOSICHATh Ha MpUMepax CrocoObl YMEHBIIEHUS M MPEIOTBPAIICHUS
UX BPEAHOTO BO3ACICTBUS HA OPTraHU3M YEJIOBEKA;

- s 00yYarolmMxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHUE NPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHMUIA;

- JUIS CJIETIBIX U CIA0OBUASIINX OOYUaIOMIUXCs: YMEHHE UCIIOIb30BATh PEIbe(YHO TOUCUHYIO
cucteMy obo3nauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmyi.

- cOPMUPOBAHHOCTHh TPEJCTABICHUNA O XHUMHUYECKOH COCTaBISIONIEH  €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPA, POJIM XHMHHM B TO3HAHUM SBJICHUU NpPUPOAbI, B (QOPMHUPOBAHUU
MBIIUICHUS! M KYyJIbTYpbl JIMYHOCTH, €€ (PYHKUMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOW IJist
pelIeHUs MPAKTUYECKUX 33/1a4 U HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U
MIPUPOIHOM CpEJE;

- BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpasi BKIKOYAET:

- OCHOBOIIOJIATAIOIIUE TOHITUS (XUMHUYCCKUN DIIEMEHT, aroM, u30Tom, S-, P-, d-
ANEKTPOHHBIE OpOMTATM AaTOMOB, HOH, MOJEKylla, MOJb, MOJSPHBIA O00BEM, BallEHTHOCTb,
ANEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKass CBA3b (KOBAJCHTHAs, WOHHasi,
MeTaJIJT4ecKasi, BOJOPOAHAS), KPUCTAIIIMYECKAsl peIETKa, THUIIBl XUMHUYECKUX PEeaKkIui, pacTBop,
JJIEKTPOJIUTHI, HEIEKTPOJIUTHI, IEKTPOJIUTUYECKAS TUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEND,
CKOPOCTh XUMUYECKOW PeaKIui, XUMUIECKOE 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 Pa3IMYHOIO COCTaBa, BUJ XMMHYECKOH CBS3M (KOBaJIGHTHAs, 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 Ilepumonnueckoil CUCTEMBI XWMHUYECKHX JJIEMEHTOB
JI.W. MenzaeneeBa, UCIONB3yS TMOHITUS «S-, P-, O-2€KTPOHHBIC 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
MpeJCTaBiICHU 00 OOIMX HAyYHBIX MPUHIUIAX W JKOJOTHYECKHX 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 HW3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU O0BEMY
OJTHOTO U3 YYAaCTBYIOIUX B PEAKIMU BEUIECTB, TEIIOBOrO dP¢eKTa peakiud Ha OCHOBE 3aKOHOB
COXpaHEHHUs MaCChl BEIIECTB, MPEBPAILICHUS U COXPAHEHHS DHEPTUH;

- cOpMUPOBAHHOCTh YMEHUI COONIOAATH MpaBUia MOJb30BaHUS XUMUYECKOW MOCYAON U
nabopaTOpHBIM 00OpPYIOBaHUEM, a TAaKXKe MpaBUiIa OOpaIleHUsl C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

- c(OpPMHUPOBAHHOCTh YMEHHI IIJITAHUPOBATh W BBIMOJHATH XUMHYECKHH SKCIEPUMEHT
(pa3noxeHue nepoKcuaa BOJOpoJa B MPUCYTCTBUU KaTallu3aTopa, ONpPEACIICHHE CPeabl PaCTBOPOB
BEIIIECTB C TIOMOIIbIO YHUBEPCAIHHOTO WHIUKATOPA, BIMSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTH
XUMHUYECKOHN peakiny, peakllui HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKkIuu Ha CyibdaT-, KapOoHaT-
U XJIOpUJI-aHUOHBI, HAa KATHOH aMMOHHS, PEIIEHHWE DKCIIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metamnel» u «Hemeramibl») B COOTBETCTBHM  C TMpaBWIAMU TEXHUKH O€30MAaCHOCTH TpHU
oOpallleHuu ¢ BelleCTBaMU U JIaboOpaTOpPHBIM O0OpYyIOBaHUEM, TNPEACTABIATH PE3YyIbTAaThl
XUMHUYECKOTO OJKCIIepUMEHTa B (opMe 3allCH YpPaBHEHHH COOTBETCTBYIOLIUX pEaKIUd U
(hopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

- cOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYI) HH(POpPMAIIHUIO,
MOJTy4aeMYI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOW KOMMYHUKaMK, IHTepHET U APyTHX);

- c(hOpMHUPOBAHHOCTh YMEHHUH COONIIO/IaTh TIpaBHIa JKOJOTHYECKH IeJIeco00pa3HOTo
MOBEJIEHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B MEIAX COXPAHEHHS CBOETO 3JI0POBBS U
OKpY’Kalollled NPUPOAHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JECUCTBUS HA >KUBBIE OpPraHU3MBI
onpeeEHHBIX BEIIeCTB, MOHUMas cMbIch mokazarens [1JIK, moscHsaTs Ha mpuMepax CrocoOBI
YMEHBUIEHUS U IPEIOTBPAIICHUS UX BPEIHOTO BO3/ICUCTBUS HAa OPraHU3M YeJIOBEKa;

- Ui 00YYarouIuXxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBIICHUI;

1.4. Koin4ecTBO 4acOB HA OCBOCHHE NPOTrPaMMbl JMCHHIIJIMHbI:
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. COAEP KAHME JUCHUIIJIMHBI 1
TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0beM IMCHUILIMHBI U BUbI Y4eOHO# padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl 72
CamocrosiTesbHasi paboTa 6
CymMmapHasi ydyeOHasi HArpy3Ka BO B3aMMO/IeiiCTBHU € 64
npenojaBarejieM

B TOM YHCJIE:

TEOPETHYECKOE 00yUeHne 38
nabopaTopHbBIe pabOTHI He npenycmoTpeno
MPAKTHUYCCKHUE 3aHATUS 26

KypcoBas paboTa

He npenycmotpeno

KOHTpOJIbHas paboTa

He npenycmorpeno

camoCTosITeNIbHas paboTa

6

MPOMEXYTOUHAs aTTectanus B hopme ouggepenyuposarnno2o 3auema 2

OcBoenune COACPIKAaHUA TUCHUIIIINHBI «XUMHUA» 00ecIeYnBaeT q)OpMI/IpOBaHI/Ie H pa3BUTHC

0o0pa3oBaTeNbHBIX pE3yJIbTaTOB B
KOMIIETEHIINH.

KOHTCKCTC IMPCECMCTBCHHOCTHU (1)OpMI/Ip0BaHI/I${ O6H_II/IX

Bup IJIAHUPYEMBIX PE€3yJbTaTOB

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

JIMYHOCTHBIE!

(oTpaxator TOTOBHOCTH u
CIIOCOOHOCTh oOyyarommxcst
PYKOBOJICTBOBAThCS
chopMupoOBaHHOM BHYTpEHHEH
MO3ULMEN  JIMYHOCTH, CHUCTEMOU
[IEHHOCTHBIX OpUEHTAIIHH,
MO3UTHUBHBIX BHYTPEHHHUX
yOexaeHui, COOTBETCTBYIOLIUX
TPaAUIMOHHBIM LEHHOCTSM
POCCHICKOTO oOmecTBa,

paCIupCHUC KU3HCHHOI'O OIIbITa U
OmnbITa ACATCIBHOCTH 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 33134
npo¢eCcCuOHANTBHON JIeATEeTbHOCTH;

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

MPaKTHUKE YHHBEpCcajibHbIE Y4eOHBIC

JNEUCTBUSI, COCTABJISIOIIME YMEHHUE
OBJIJICBATh:

MO3HABATEILHBIMU
YHHUBEPCATbHBIMU y4eOHBIMU

JIEUCTBUSIMU;

peanu3anuu OCHOBHBIX
HallpaBJICHUN BOCITUTaTEIbHOU

JeSITETIbHOCTH)

MertanpeamerHsble: OK 01. BeiOupare cmocoObl — pemieHus  3aaad
(orpaxkaror CIOCOOHOCTH | MPOhEeCCHOHATBHON JIEATETHOCTH TPUMEHUTEIBHO K
0o0y4aroImuxcsi  MCHOJb30BAaTh HAa | 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. DddexkTnBHO B3aMMOICUCTBOBATh U pabOTaTh B
KOJUICKTHBE U KOMaH/IC,




KOMMYHHUKATHBHBIMHU
YHUBEPCATbHBIMU y4eOHBIMU
JIEHCTBUSAMU,

pPEeryJsTUBHBIMU  YHUBEPCAIbHBIMU
y4eOHBIMH JCHCTBUIMH)

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




2.2. Conep:xaHue TUCHUNTHHBI « XHUMHS»

HaumeHnoBanue pasae/ioB u O0bem
Tem Conep:xanue yueOHOro MaTepuasia, NpaKTUYeCKHe 3aHATHSA, CAMOCTOATEIbHAS 4ACOB
padora o0y4yaImmxcs
1 2 3
Paszgea 1. 26
Oprannyeckasi XuMus
Conep:kanue y4eOHOT0o MaTepHuaJia 4
[Ipeamer opranuyeckoil XumMuu: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B MOJYYCHHH HOBBIX
BEILIECTB U MarepuaioB. Teopusi cTpoeHus] opraHudeckux coeauHeHuid A.M. byrneposa, eé
OCHOBHBIC MOJIOKEeHUS. CTPYKTYpHBIE (OPMYIIBI OPraHMYECKHUX BEIIECTB. [ OMOIIOTHS, N30MEPHSI.
XuMHUY€ecKasi CBA3b B OPraHUYECKUX COCAMHEHUSAX — OAMHAPHBIC U KPATHBIE CBS3H. 2
[IpeacraBnenne o kiaccuuKanuu OpraHUYECKUX BemiecTB. HomeHkaTypa oOpraHWYecKUx
coeMHEHUH (cucTeMaTrnyeckas) ¥ TPUBHAIbHBIC HA3BaHUS BAXHEHUIIUX MpPECTaBUTENEH KIIaCCOB
Tema 1.1. OPraHUYECKMX BEILECTB.
TeOpeTquCKHf OCHOBBI B Tom unciie, mpakTHYeCcKoe 3aHsITHE 2
OPTAHIHACCKON XUMHHU CtpykTypHBIE (OPMYIIBI OPraHUIECKUX BelIecTB. [ OMOJIOTHSI, 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 CTPOEHUE, TOMOJIOTUUYECKHM psii. MeTaH 1 3TaH — MPOCTEHIITNE TTPEACTABUTENN
Tema 1.2. aNKaHOB: (U3MYECKUE U XUMHYECKHE CBOWCTBA (PEeaKIMK 3aMEIIeHHUs] U TOPEHHUs), HaXOXKJICHHE B
VYrneBonopozs MIPUPO/IE, TIOJIYYCHHE U TPUMEHEHUE. AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH Psifl. DTUIICH )
U TMPOMWIEH — MPOCTEHIINe TPEICTAaBUTENN AalKeHOB: (U3NYECKUE U XHUMHUYECKHE CBOMCTBa
(peakuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUSA, THUAPATAIMH, OKHUCICHUS W TOJUMEPHU3AIINHN),
MOJIyYeHUE U IPUMEHEHHE.
Ankanuensl: Oyraauen-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEUIIINE XUMUYECKUE CBOWMCTBA )

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




AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUHA PsAl. ANETHICH — MPOCTEHIIHIA
MPEJICTABUTENIb AIKHHOB: COCTaB, CTpPOEHUE, (M3MYECKHEe M XHMHUYECKHUE CBOHCTBa (peaKiuu
TUAPUPOBAHMUSI, TAJIOTEHUPOBAHMS, THIpaTaIliH, TOPEHHUS ), TOJTy4YeHHUE U TPUMEHEHHE.

Apenbl. benszon: cocraB, crTpoeHHe, (U3MYECKHME U XUMHYECKHE CBOMCTBAa (peakuuu
rajJJoreHUPOBaHUS M HUTPOBAHUS), TMOJYy4Y€HHE U IpUMEHEHHe. TOKCHYHOCTh apeHOB.
['eHeTnyeckas CBsI3b MEXAY YIVIEBOJOPOIaMH, IPUHAJIEKAILIMMHY K Pa3IMUHbIM KJlaccaM.
[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
NPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH YT0JIb M IPOAYKTHI €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 nesareabHoctu: IlozHaBarenbHas AEATENbHOCTh — paboTa ¢ MCTOYHUKAMHM MHGOpMaLUu:
y4eOHBIMHU, IEPUOANYECKUMHU U3aHUSIMU, IHTepHET-pEcypcaMH.

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.
Kucnopoaconep:xarme
OpraHUYECKUE COETMHEHUSI.

Coaep:xanue yueOHOIro MaTepHaJia

[TpenensHble OAHOATOMHBIE CITUPTHL. METAaHOI U 3TAHOJ: CTPOCHHE, PU3MUECKUE U XUMHUYECKHUE
CBOICTBa (peakuuu C AaKTUBHBIMH MeETaJlJIaMH, TaJOreHOBOJAOPOJaMH, FOpEHHUE), MPUMEHEHUE.
Bonopoansie cBA3M MeXAy MOJEKYyJIaMU CIHUPTOB. JIeHCTBUE METAHOJA U 3TAHOJA HA OPraHU3M
yesioBeka. MHOroaTroMHbl€ CHUPTHI. ODTWIEHIVIMKOJIb 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, (pU3MYeCKMe W XMMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenne Qenona. Anpreruasl. Popmanbaerul, alueTadbACTHI: CTpOSHHE, (HU3UYECKUue WU
XMMHUYECKHE CBOMCTBAa (peaklUuu OKHUCICHHMs M BOCCTAHOBJICHHS, KaueCTBEHHBIE pEaKI1H),
IIOJIy4eHUE 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
MOIOILIEE ACHCTBHE.

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

VYrneBoapl: cocTaB, Kiaccu(uKauusg 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.
Pusnyueckue U XMMUYECKHe CBOMCTBA KpaxMasa (THIpoiIu3, KayeCTBEHHAs 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

AMHMHOKHUCIOTH Kak amM(OTEepHbIE OpraHUYecKue coeauHeHHs. Du3nYecKue U XUMHUYECKHE
CBOICTBa aMHHOKHUCIOT (Ha TMpUMEpe TIUIMHA). buonornueckoe 3HaUY€HHWE AMHUHOKHUCIIOT.
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.
COEIMHEHUS. N
B ToM 4nciie, 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- snemenTsl. OCOOCHHOCTH paclpeie/ieHUs )
AJIEKTPOHOB 1O OpOUTAIsIM B aroMax JJIEMEHTOB MEPBBIX YETHIPEX IEPHUOJOB. DJIEKTPOHHAsS
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, MeTaJuIMueckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOW XUMUYECKOUN CBSA3HU )
(oOMeHHBIH 151 JIOHOPHO-aKIENTOPHBIH). Bonoponnas CBS3b. BanentHOCTS.
OneKTpooTpUlaTeNbHOCTh. CTeneHb oKkucaeHus. IOHbI: KATHOHBI M aHHOHBI.
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
BEIIIECTB: KUCIIasi, HEUTpabHasi, 1enodHas. Peakunn HoHHOTO oOMeHa.
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

CamocrosiTesibHas padoTa 00yYaOIIUXCS

Bun nesrennnoctu: [lo3HaBarenbHas JEATEIBHOCTh — padOTa C MCTOYHUKAMH WH(GOpPMAIUU:
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.
AnnoTponusi HEMETAUIOB (Ha MpUMeEpPe KUCIOPoia, cepbl, hocdhopa U yriaepoaa).

XYMHYEeCKHE CBOWCTBA BAXHEHUIINX HEMETAIIOB (TaJlorTeHOB, cephl, a3oTa, ¢ocdopa, yriepoaa u
KpeMHHs]) W HMX COCIWHEHUU (OKCHJIOB, KHCIOPOJCOACPKAIINX KHUCIOT, BOJOPOIHBIX
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

Pacuérel Maccel BemecTBa Wik 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIU
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

Ponp xumum B oOecmeYeHMH O3KOJOTMYECKOW, SHEPreTHYeCKOM M NHIIEBOW O€30MacHOCTH,
pa3BUTUU MeIULUHEL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUYECKUX PEaKLUM.
[IpencraBnenuss o0 OOIIMX HAyYHBIX MPUHIMIIAX [POMBIIJICHHOTO MOJIYYEHHUsS] Ba)XHEHIINX
BenlecTB. YesoBek B MHpE BELIECTB M MaTEpUAIOB: Ba)KHEWUIIUE CTPOUTEIIBHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTEpHaIbl, KPAaCKH, CTEKJIO, KEpaMHMKa, Marepuaibl Ui DSJICKTPOHUKH,
HaHOMAaTepHalbl, OPraHMYECKUEe W MHUHEpaJbHble yH0OpeHHs. XHUMHUS U 370pPOBbE YEJIOBEKa:
[paBWJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENaparoB, MpaBuia O€30IacHOr0 HCIOIb30BaHUS
npenapaToB ObITOBOM XUMHMM B IOBCEIHEBHON KU3HH.

IIpome:xkyTouyHas arrecranus B ¢popme 1uppepeHIHPOBAHHOIO 3a4€Ta

Bcero:

72




2.3. TemaTH4ecKkoe NUIAHMPOBAaHHUE, B T.Y. C YU4eTOM padoueil MporpaMmMsbl BOCIUTAHUSA
€ YKa3aHHeM KOJIH4YecTBA YacoB, 0TBOJAMMBbIX HA OCBOCHUE KAK/10i TeMbl

[lpu peanuzamuu coxepkaHusi 0O0IE0OPa30BATEIBLHOIO TUCIHMIUIMHBI «XUMHHS» B
npenenax ocsoenus IIIICC3 na 0aze OCHOBHOro 0O0IIEr0 OOpa30BaHMs C IMOJYYCHHEM CPEIHEro
obmiero oOpa3oBaHusi 00beM 00pa30BATENBHON TMPOTPAMMBI COCTaBJISIET IO CIEHUATBHOCTH
TEXHOJIOTHYECKOro Tpoduias mpodeccHOHAIBHOTO 00pa3oBaHus — 72 dYaca, U3 HHUX: ydeOHas
Harpy3ka oOy4Yaromuxcsi BO B3aMMOJCHUCTBUH C IPEIOIaBaTelieM, Bcero - 64 vaca, IpakTHIeCKHUe
3aHsATHA — 26 YacoB; BHEAyJWTOPHAsh CaMOCTOsATENbHAas paboTa CTYAEHTOB — 6 YacoB.
[TpomesxyTounas arrectanus - B popme mudhepeHIIIPOBAHHOTO 3aUETa.

TemaTuueckuii JIaH

O0beM | YueOHas Harpy3ka 00yJaroIIuXcs C
o0pa3oB npernoJiaBaTeseM, 4ac
aTebHO B TOM YHCJIE Camocr.
Coneprkanne o0yueHus " pabora
nporpam | cyderom Jla6. | Ilpak. |crynen-
MBI, paboueli | paboThI|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 XUMHH.
Tema 1.2 Yrnesonoponsl. 12 12 4 2
Tema 1.3. Kucnoponaconepxariue 14 14 6
OpPTraHUYeCKHEe COSTUHEHHSI.
Tema 1.4. A3zotcoaepxaiue 8 8 4
OpPTraHUYeCKHEe COSTUHEHHSI.
Tema 1.5. BeicokoMouieKysipHbIe 4 4 2
COCIMHEHUSI.
Paznen 2. OOmass u HeopraHWYecKas 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 v )KU3Hb 2 2
JAuddepeHunpoBaHHbIi 3a4eT 2

2.4. Copepxanne npopuibHON coOCTABJISIONIECH

[TpodunsHOE M3ydeHHE 0011e00pa30BATENHFHOTO AUCIUILTUHBI «XHMHS» OCYIIECTBISETCS
YaCTUYHBIM TIEpepaclpeieicHHeM Yy4eOHBIX YacoB M OTOOPOM JMIAKTHYECKUX EIUHUI[ B
3aBUCMMOCTH OT BaXXHOCTH TeM il cnenuanbHocTH 35.02.08 DnekTpuyecKkue CHCTEMBblI B
arpornpombliieHHOM koMmiiekce (ATIK).

3. YCJIOBUS PEAJIN3AIINU PABOYEN TPOI'PAMMBI JUCHUATILINHBI
3.1 O6pa3oBare/ibHbIE TEXHOJIOTHHI

3.1.1 TIpm peanuzanuu pa3iauyHBIX BHJOB Y4YEOHBIX 3aHATUH 1O JUCHHUILTUHE «XHUMHUS»
HCIIONB3YIOTCS CIEAYIONINE 00pa30BaTEIbHBIC TEXHOJIOTHH:



Bun 3anstus Vcnonp3yembie 00pa3oBaTebHbIE TEXHOJIOTHU
Teopernueckoe | MudopmanmonHo-kommyHukanuonusie (MKT)
obyuenue (TO)
[Tpaktuyeckue | MudopmanmonHo- kommyHukannonusie (MKT)
sanstus (113)

3.1.2 Ilpu npenojaBaHUM TUCHMIUIHHBI «XUMHUS» UCIONB3YIOTCS CIEAYIONEe aKTHUBHbBIE (OPMBI
ITPOBEJCHUS 3aHATUH 110 BUAAM aYJAUTOPHBIX 3aHITHMN:

Bun 3anstus Vcnionb3yemble akTHBHBIE (POPMBI IPOBEJICHUS 3aHATHH
TO KoMmbprorepHbsie CUMYIISIIMH, pa300p KOHKPETHBIX CHUTYyallud, JEKIHUH —
BU3YaJIM3aIiH, JIEKIIMOHHO — CEeMUHApcKas opma 00yueHust
I13 Pa300p KOHKpETHBIX cUTyalHii
3.2. TpeGoBanus K MUHUMAJIBLHOMY MATEPHAJBHO-TEXHUYECKOMY 00ecre4eHN 0

Peanu3anus AUCHUIIMHBI TpeOyeT HAMWYKs y4eOHOTO KaOnHeTa « XUMHUS»
O6opynoBanue yaeOHOro KabUHeTA!
- TOCKa,
- pabodee MeCTO MpernogaBaTes,
- KOJIMYECTBO M0caI09HBIX MecT — 30.
TexHUYECKHE CPEICTBA OOYICHHS:
- IEPEHOCHOUN MYJIbTUMEIUUHBIN IPOEKTOP,
- MEPEHOCHOM 3KpaH,
- iepeHocHoi HoyTOyk ASUS.

3.3. NudopmanuoHHoe odecrieyeHue 00y4eHust
Ilepeyenr pexoMeHaAyeMbIX Y4yeOHbIX wu3AaHuil, HWHTepHeT-pecypcoB, NONOJHHUTEIbHOM

JIUTEPATYpPbI
Jlutreparypa

st o0yqarommxcest
OcHOBHbIE HICTOYHUKH
JlonoJTHUTeIbHbIC HCTOYHUKH

Jis1 npenogaBareJiei
OcHOBHBIE HCTOYHHUKHU

I[OHO.HHI/ITGJII)HBIC HCTOYHUKHU

HNHTepHeT-pecypcesl AJ1s1 00y4arOIMXCH M NpenoaaBaresien



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA IUCHUITJIUHbI

KOHTpOJIB u OLCHKa PE3YJIbTATOB OCBOCHU

JUCHUITIIMHBI OCYHICCTBIIACTCA

MPEeroIaBaTeNieM B MPOLECCEe MPOBEIECHUS YCTHBIX OMPOCOB, TECTUPOBAHUS, KOHTPOJIBHON PabOTHI.
K pesynbTaram BHYTpEHHEHl OLIEHKHM OTHOCSITCSI MpEIMETHBIE pe3yibTaThbl, 3a(pUKCUPOBAHHBIE B
CHCTEME HAaKOIUICHHOMN OLIEHKH, U PE3yJIbTaThl BHITIOJHEHUSI UTOTOBOW PabOTHI MO TUCIHUILIHHE.

PesyabTaThl 00yyeHus (nmpeaMeTHbIe)

@opMBbI U METOIbI KOHTPOJIS
U OIIEHKHU Pe3yJbTaToB
o0yueHust

1

2

c(OpMUPOBAHHOCTH MpECTaBICHUI 0 XUMHYECKOU
COCTABJISIFOLIEH  €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIU
XUMHUH B TO3HAHUM SIBIICHUH TPUPOIBI, B (HOpMHpPOBAHHH
MBILIUICHUSI M KYJIbTYpbl JHUYHOCTH, €€ (yHKIMOHAIbHOU
rPAaMOTHOCTH, HEOOXOMUMOM [UJIi pEeUICHUs MPAKTUYECKUX
3a/1a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHSI K CBOEMY
3I0POBBIO U IPUPOJHOM CpELE;

BJIAICHUC CUCTEMOU XUMHYECKUX 3HaHI/II71, KOTOpasd BKIIHOYACT:
OCHOBOIIOJIATAIONIME TOHATUS (XUMHUYCCKUI DJIEMEHT, aToM,
JNIEKTPOHHAst 000JOYKa aroma, MOJIEKYJa, BAJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, XHUMHUYECKash CBS3b, CTPYKTYpHas
dopmyna (pa3BEpHyTas M COKpalI€HHas), MOJIb, MOJSpHAas
macca, MOJISIPHBIH 00BEM, YIJIEPOIHBIN CKEJIET,
(GyHKIMOHAIbHAs TpYIIa, pagukail, H30MEpHs, H30MEpHL,
TOMOJIOTHUECKUN PSIJI, TOMOJIOTH, YIJI€BOJOPOBI, KHCIOPOA U
a30Tco/IepIKaIne COCIIMHEHUS, MOHOMED, oJINMED,
CTPYKTYPHOE 3B€HO, BEICOKOMOJICKYJISIPHBIC COSAMHCHHUS );

TEOPUU U 3aKOHBI (TEOPHs] CTPOCHHUS OPraHMYECKHUX BEIIECTB
A.M. BytnepoBa, 3ak0OH COXpaHEHUSI MAaCcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH;
MHUPOBO33PEHUYECKUE 3HAHMS, JICKALIUE B OCHOBE IOHMMAHMS
NPUYUHHOCTHU U CHCTEMHOCTH XUMHYECKHX SIBJICHH,
(akTOJIOrMUECKUE CBEIEHUS O CBOMCTBAX, COCTaBe, MOJTYYEHUHU
u 0e30MacHOM UCIOJIb30BAaHUU BAXKHEHIIMX OPraHUYeCcKUX
BEIIECTB B OBITY U NMPAKTUYECKOM NesITeIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHUM BBISBIISATH XapaKTepPHbIE TPU3HAKU
MOHATUM, YCTAaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIME NOHATUSA IIPH ONKMCAHUHU COCTaBa, CTPOCHUS
Y IIPEBPAILICHUI OPTraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIB30BaTh XUMHYECKYIO
CUMBOIIMKY MJII COCTABIIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpamEHHOM) (HOPMYJT OPraHUIECKUX BEIIESCTB
U ypaBHEHUH XUMHUYECKUX pEaKIWid, W3rOTaBIMBATh MOJEIU
MOJICKYJT OpPraHu4e€CKuX BCIICCTB JId WUIIOCTpalMUd HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPHUHA]IEKHOCTD
M3YYEHHBIX OPraHUYECKHUX BEIIECTB 10 UX COCTaBY U CTPOEHUIO
K OIpe/IeNIEHHOMY KJIacCy/TpyIe COeANHEHUH (YIriIeBOIOPOIBL,
KHCJIOPOA u a30TcojepxKallne COEIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHMs), 1aBaThb UM Ha3BaHMS IO
cucremarnueckoi  Homenkinarype (IUPAC), a  Takxke
IPUBOJNUTH TPUBUAJIBHBIE HAa3BaHUSl OTJEJIBbHBIX OPraHMYECKUX

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

- YCTHOTI'O OIIpOCa;

[TpomesxyTouHas arTecTalus:
HE NIPEelyCMOTpEHA.

Hrororas arrecranusi:
OIICHKA BBITTOJTHCHUS 3aJJaHUI
Ha U depeHIPOBAaHHOM
3a4eTe B BHJIC KOHTPOJIBHOM
paboThI




BEIICCTB (3THWJICH, NPOINWJICH, AaIlleTHJICH, JTHJICHTJIUKOJIb,
rmnepud, GeHou, GopManbIeri, aleTalbIeTu], MypaBbHHAS
KHCJIOTa, YKCYCHAsI KHUCJIOTa, OJICMHOBAS KHCIIOTa, CTCapUHOBAS
KHCIIOTA, TII0K03a, (DPYKTO3a, Kpaxmall, IeJUTI0I03a, TIUINH ),

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENesATh BHUABl XUMHUYECKON
CBSI3M B OPraHUYECKUX COCIMHEHUAX (OJIMHAPHBIE U KPATHBIE);

C(OPMHPOBAHHOCT YMEHMS NPUMEHATH IOJIOKEHHUSI TEOPUU
CTpoeHMsl opranuuyeckux BemectB A.M. bytinepoBa s
OOBSICHEHUS 3aBHCHMOCTH CBOMCTB BEIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

chOPMHPOBAHHOCTh ~ YMEHHH  XapakTEpU30BaThb  COCTaB,
CTpoeHue, (PU3MYECKHEe W XHUMHYECKHE CBONCTBA THITMYHBIX
IpeJACTaBUTENIEH Pa3INYHBIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeraH, 3TaH, STWJICH, MPOINWICH, aleTWIeH, OyramueH-1,3,
MeTWIOyTaaieH-1,3, Oenso, METaHOJI, 3TaHOI,
STHJICHIJIUKOJIb, TIIMIEPUH, GCHOI, alleTaabIer /I, MypaBbHHAs
U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmal, IeJUTI003a,
AMHHOYKCYCHAsT KHCJIOTa), WJUTIOCTPUPOBATh T'CHETHYECKYIO
CBSI3b  MEXAYy HHMH YPaBHEHHSIMH  COOTBETCTBYIOIIUX
XUMHYCCKMX PpEaKIMii C HCIOJb30BAHUEM CTPYKTYPHBIX

opmyur;

c(OpPMUPOBAHHOCTb YMEHHUS XapaKTEpU30BaTh HCTOYHUKHU
YIIEBOJOPOAHOTO ChIPhSl (HE(PTh, MPHUPOAHBIN Tra3, Yrois),
crocoObl MX TMepepadOTKM U NPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHH NPOBOJUTH BBIYMCICHHUS IO
XUMHYECKMM ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMU II0 U3BECTHBIM
Mmacce, 00bEMY, KOJIMUYECTBY OJHOIO W3 MCXOJHBIX BEIIECTB
WJIM IPOJYKTOB PEAKINN);

c(hOpMUPOBAHHOCTh YMEHHI BIAJETh CHUCTEMOW 3HAaHUU 00
OCHOBHBIX METOJIaX HAy4YHOrO II03HaHUs, HCIOJb3yEMbIX B
XUMUU TIPU HW3YYCHUU BEIIECTB M XUMHUYECKUX SIBJICHUH
(HaOnrofieHne, W3MEpeHHe, HKCIEPUMEHT, MOJIEIHPOBAHUE),
WCIIOJIH30BaTh CUCTEMHBIC XUMUUYECKUE 3HAHMS ISl TIPUHSTHS
pEICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C
BEIIIECTBAMH W UX TPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOIaTh TIPABHIIA TTOJIB30BAHUS
XUMUYECKOW TOCy/I0N W jabopaTopHbIM O00OpyJAOBaHUEM, a
Tak)Ke MpaBuia OOpaIIeHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKLOUSAMU I10 BBIIIOJIHCHUIO na6opaTopHHx XUMHUYCCKUX
OIIBITOB;

cOPMHUPOBAHHOCTh yYMEHUH IUIAHUPOBATH ¥  BBITIOJHSTH
XUMHUYECKHH  SKCIIEpUMEHT (IIpeBpallleHUs] OpraHUYecKuX
BEIIECTB TPU HATPEBAHUH, TIOJTYICHUE ITUICHA U U3YYCHHE €ro
CBOWCTB, KAUeCTBEHHbIE pPEAKIIMH OPraHUYECKUX BEIIECTB,
JeHaTypanys OEJIKOB TPH HArpeBaHHM, LBETHBIC PEAKIUU
0ETKOB) B COOTBETCTBUU C MPABUJIAMHU TEXHUKU 0E30MaCHOCTH
npu  oOpamieHMH ¢ BemeCTBaMH HW  J1abOpaTOpHBIM
000pyJIOBaHUEM, MPEACTABIATH pE3YAbTATHl XUMHUYECKOTO
HKCIIEPHMEHTa B ()OpPMeE 3aNMCH YPaBHEHHH COOTBETCTBYIOIINX




peakuuii u QopMmynupoBaTh BBIBOJBI HAa OCHOBE OTHX
pe3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENesATh BHUABl XUMHUYECKOM
CBSI3U B OPraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

Cc(OPMHUPOBAHHOCT YMEHMS NPUMEHATH IOJIOKEHHUSI TEOPUU
CTpoeHMsl opranuuyeckux BemectB A.M. byrtinepoBa s
OOBSICHEHUS 3aBHCHMOCTH CBOMCTB BEIECTB OT UX COCTaBa U
CTPOEHMS]; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh ~ YMCHHH  XapaKTepu3oBaTh  COCTaB,
CTpoeHHE, (DU3MYECKHEe ¢ XUMHYECKHE CBOMCTBA THUITUYHBIX
IpEJICTaBUTENICH Pa3IMYHbIX KJIACCOB OPraHUYCCKUX BEINECTB
(MeTaH, 3TaH, STWJICH, MPOINWICH, aleTWlIeH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 0eH3011, METaHOJI, ATAHOIL,
STHJICHTJINKOJIb, TIUICPUH, (PEHOJI, alleTAIbIETHl, MypaBbUHAS
U YKCyCHas KHCJIOTBI, TIJIFOKO3a, Kpaxmaj, IeJUTI0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WILIIOCTPHPOBATh TI'€HETHYCCKYIO
CBSI3b  MEXJYy HHMH YPaBHEGHUSIMH  COOTBETCTBYIOLIMX
XUMHYECKHX pEaKIHMid C WCIOJIb30BAHUEM CTPYKTYPHBIX

opmyur;

c(OpPMUPOBAHHOCTb YMEHMM KPUTHYECKH aHAJIU3UPOBATH
XUMHUYECKYI0  HMH(OpMaIMIo, TMOJIy4aeMyl U3  pa3HbIX
UCTOYHUKOB (cpencTBa maccoBod mH(popmaruu, MHTEpHET M

ApYTUX);

c(hOpMUPOBAHHOCTh yMEHUMI coOroaaTh npaBuia
9KOJIOTMUECKH IeIeCO00pa3sHOro TMOBEAEHHUs B OBITY H
TPYJIOBOM JEATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBbs
U OKpYXawuied NpUPOJHOM Cpelibl, OCO3HABaTh OMNACHOCTh
BO3JIEUCTBUSI  HA  JKUBBIE  OPraHU3Mbl  OINpPEAEIIEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMas cmbica nokaszarens [[JIK
(mpenenbHO  JOMYCTUMOM  KOHIICHTPAIMH), TOSCHATH Ha
npuMepax CrnocoObl YMEHBIICHHUS W MPEAOTBPALCHUS UX
BpPEHOTO BO3JICHCTBUS HA OPTaHNU3M YEJIOBEKa;

c(hopMUPOBAHHOCTH MpECTaBICHUI 0 XUMHYECKON
COCTaBJIAIOLIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, POJU
XUMUU B TIO3HAHWM SIBJICHWH TNPUPOABI, B (QopMUpOBaHUU
MBIIUICHUST M KYJIbTYPbl JUYHOCTH, €€ (YHKIIMOHATHHOU
TPAaMOTHOCTH, HEOOXOMUMOM [JIsi pEeHICHUs MPAKTUICCKUX
3a/1a4 U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TPUPOJHOM CpeELE;

BlaJIcHHE CUCTEMON XMMHYISCKUX 3HaHHﬁ, KOTOpas BKIIFOYACT:

OCHOBOIIOJIAralolyue MOHITHUS (XMMHYECKHH 3JEMEHT, aTOM,
u3oTom, s-, P-, O- JJIEeKTpOHHBIE OpPOUTAaIM aTOMOB, WOH,
MOJIEKyJa,  MOJIb,  MOJIApPHBIA  O00BEM,  BAJIEHTHOCTbD,
3JIEKTPOOTPULATENIBHOCTD, CTEIEHb OKUCIEHUs, XMUMHU4YECKas
CBs3b (KOBaJCHTHAas, MOHHAs, MeTajindyeckas, BOJAOPOJHAs),
KpUCTAJUIMYECKasi pEelIETKA, TUIBI XUMUYECKUX PpEaKIui,
pPacTBOp, AJIEKTPOJIUTHI, HEDJIEKTPOIUTHI, IIEKTPOIUTHYECKAS
JUCCOLMANUs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XMMHYECKON peaklui, XMMUYECKOE paBHOBECHUE);

TEOPUH U 3aKOHBI (TEOPUsI FNEKTPOJUTUUYECKON HUCCOIMALINH,
nepuoauyeckui 3axkoH JI.M. MeHneneeBa, 3aKOH COXpaHEHUS




Macchl BEUIECTB, 3aKOH COXPAaHEHUs W MPEBpAIICHUs SHEPTUU
npu XUMHUYECKHIX peakuusx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS,
JeXKallue B OCHOBE MOHUMAHMS MPUYMHHOCTU M CUCTEMHOCTH
XUMHYECKHX  SIBJICHUH, (AKTOJOTMYECKHE CBEACHUA O
CBOICTBAxX, COCTaBe, MOMYyYECHUH 1 0€30MaCHOM HCIOJIb30BAHUN
BAOXHEHMIINX  HEOPraHWYECKUX  BelmlecTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTb YMEHUH BBISIBIIATh XapaKTEpPHbIE IPU3HAKU
IIOHATUM, YCTaHAaBIMBAaTh WX B3aMMOCBS3b, MWCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATHUS IIPU ONHUCAHUU HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLCHU;

c(OpPMHUPOBAHHOCTh ~YMEHUH HCIONB30BaTh XUMHUYECKYIO
CUMBOJIMKY JUIsI COCTaBJICHHS (OPMYJ BEIIECTB U YpaBHCHUU
XUMHYECKHX pEeakKlUi, CHCTEeMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) u TPUBHAJIBHBIE Ha3BAHUS OTAEJBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHblid Ta3, YIJIEKUCIBIA Tras,
aMMHUaK, TaméHas W3BECTh, HErami€Has W3BECTh, IUTbEBAs
coJla, MUPUT U IPYTHe);

c(OPMHPOBAHHOCTh yYMEHHH ONpEAeIsTh BaJICHTHOCTh U
CTEIEHb OKUCIECHUS XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX
pPa3IMYHOIO COCTaBa, BUJ XWMHUYECKOM CBs3U (KOBaJIEHTHaf,
MOHHAsi, METaJUINYecKas, BOJOPOJHAs) B COEJUHEHUSX, THII
KPUCTAJIIMYECKON PEIIETKH KOHKPETHOrO BEIllecTBa (aTOMHas,
MOJIEKYJISIpHAsi, NOHHAs, METAIJIMUecKasi), XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COEIMHECHH;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHAaBIUBATh MPHUHAMIEKHOCTh
HEOPraHMYECKUX BEIECTB MO HMX COCTaBy K ONPECIEHHOMY
KJIaccy/Tpynne coelMHeHUI (IpoCThle BellecTBa — METaIbl U
HEMETaJUIbl, OKCHUJbl, OCHOBaHHUS, KHCIOTHI, amM(OoTepHbIE
THJIPOKCHUJIBI, COJIN);

c(hopMUPOBAHHOCTH YMEHHI pacKkpbIBaTh CMBICIT
IIEPUOANYECKOTO 3aKOHa JI.11. MenpaeneeBa "u
JIEMOHCTPUPOBATH €ero CHUCTEMaTU3UPYIONIYIO,

OOBSICHUTEJIbHYIO U MPOTHOCTHYECKYIO (DYHKINH;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh JJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKUX »3JEMEHTOB 1—4 mnepuoaoB

ITepuoanueckoit CUCTEMEI XUMHYECKUX JIEMEHTOB
J.. MeHnpeneeBa, UCIOJIb3YS TIOHATHUS «S-, P-, d-3JIEKTPOHHbBIE
opOuTaIN, «QHEPreTHYECKUE YPOBHI, 00BICHATH

3aKOHOMEPHOCTH U3MEHEHHS! CBOMCTB XMMHUYECKUX DJIEMEHTOB
U HUX COEAMHEHWM Mo mnepuonaMm u rpynnam llepuommyeckoin
CHCTEMBI XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepu3oBaTh (OINUCHIBATH)
o0Iye XUMHUYECKHME CBOMCTBA HEOPraHWYECKUX BEIIECTB
pa3IUYHBIX  KJIAaccoB,  MOATBEPXKJaTh  CYIIECTBOBAaHUE
TEHETUUYECKOM CBSA3M MEKIY HEOPraHMYECKHMH BEIIECTBAMU C
IIOMOIIBI0  YPaBHEHUH  COOTBETCTBYIOIIMX  XUMHMYECKUX
peakiui;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PUIUPOBATh XMMUYECKHE
peakumy MO pa3MYHBIM NpU3HAKaM (YUCIy M COCTaBy
pearupyromux  BEHIECTB, TEIUNIOBOMY 3 QEKTy peakuuw,




U3MEHEHHIO CTETICHEH OKHCJICHUS DIIEMEHTOB, OOpaTHMOCTH
peaKIny, y4acTHIO KaTaJlu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMM COCTaBJISATh YpaBHEHUsS peakluid
pa3JIMYHBIX THWIIOB, TIOJHBIE M COKpAIIEHHBIE YpaBHEHUS
peakiuii MOHHOrO OOMEeHa, YYUTHIBAs YCJIOBHUSA, MPH KOTOPBIX
9TH PEAKIUU UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH IPOBOJIUTH peaxiuu,
MOATBEPKJAIOIIME  KAYECTBEHHBIM  COCTAaB  Pa3IMYHbBIX
HEOPraHUYECKUX BEUIECTB, PACMO3HABATh OMNBITHBIM MyTEM
WOHBI, MPUCYTCTBYIOIINE B BOJTHBIX pacTBopax
HEOPraHMYECKUX BEIIECTB

c(OpMHPOBAHHOCTD yMEHUI pacKpbIBaTh CYILIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUN  IOCPEICTBOM
COCTaBJICHUS 2JIEKTPOHHOr0 OaJlaHCa ITHX pPeakLui;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCHUMOCTH
CKOPOCTH XHWMHUYECKOW pEaKUUH OT PA3IUYHBIX (PAKTOPOB;
XapakTep CMEIICHUS] XMMUYECKOT0 pABHOBECUSI B 3aBUCUMOCTH
oT BHenrHero BozaencTeus (npunnun Jle larense);

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTb XUMHUYECKHE
IIPOLIECCHI, JIEKAIIUE B OCHOBE IIPOMBIIUIEHHOTO IOJYy4YECHUS
CepHOW KHCIIOTH, aMMHaKa, a TaKke CHOPMHUPOBAHHOCTD
npeiacTaBieHuid 00  oOmMX  HAyyHBIX  OPUHLUIAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOT0 POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH MNPOBOJUTH BBIYHUCICHUSA C
HUCIIOJIB30BaHHUEM IIOHATHA <«MaACCOBasg JO0J4 BEIIECTBAa B
pacTtBope», OOBEMHBIX OTHOLIEHHH Ta30B IMPH XUMHUYECKUX
PEaKIysIX, MacChl BENIECTBA WM 00BEMA Ta30B 110 N3BECTHOMY
KOJINYECTBY BeEIleCTBa, Macce MM O00BbEMY OAHOTO U3
YYaCTBYIOIIMX B peaklMMU BEIIECTB, TemioBoro 3¢dexra
peakMM Ha OCHOBE 3aKOHOB COXPAaHEHMsS MAacChl BEIECTB,
MPEBpAIICHUA U COXPAHCHHA SOHCPI'UH,

c(hOpMHUPOBAHHOCTh YMEHUI COOIIO/IATh MIPaBHIIA MOJIb30BAHUS
XUMHUYECKON TOCy/I0l U jabopaTopHbIM O00OpyJOBaHUEM, a
Tak)Ke MpaBuja OOpaIleHHs] ¢ BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIOUSAMU I10 BBIITOJIHCHUIO na6opaTopHHx XUMHUYCCKUX
ONBITOB;

c()OPMUPOBAHHOCTh YMEHHWU IJIAaHUPOBATh M  BBITOJHSTH
XUMHUYECKHH SKCIIEPUMEHT (pa3ioKeHue MEepoKCHIa BOIOpOaa
B NIPUCYTCTBUH KaTaJH3aTopa, ONpEeIIeHUe CPEeIbl pacCTBOPOB
BEIIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO MHIUKATOPA, BIMSHHE
pa3sTUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW peakIvy,
peakIuu HOHHOTO OOMEHa, KauyeCTBEHHBIE peakluu Ha
cynbdart-, kKapOoHAT- U XJOPUI-aHUOHBI, HA KATHOH aMMOHHUSI,
pelleHne YKCIEePUMEHTaIbHBIX 3a7a4d Mo TeMaM «MeTaib» u
«Hemeramiel») B COOTBETCTBHHM € MpaBWIAMH TEXHUKU
0e30macHOCTH  MpH  OOpalleHuH ¢ BEHIeCTBaMH U
7a00paTOpPHBIM  00OPYIOBAaHUEM, TPEACTABIATh PE3YIbTATHI
XUMHYECKOTO JKCIepuMeHTa B (QopMme 3amucu ypaBHEHHIA
COOTBETCTBYIOIIMX pPEaKIUid M (QOPMYIUPOBaTH BBHIBOJBI Ha
OCHOBE ITHX PE3YyJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHMH KPUTHYECKH aHAJIN3UPOBATH

Texkynui KOHTPOJIb B yCTHOU
U MMCbMEHHOH (opMe B BUJIE:
- TECTOB;

- YCTHOI'O OIIpOcCa;

[IpomexxyTouHast arrecTanus:
HE IIPENYyCMOTpPEHA.

WToroBas arrecranusi:
OIICHKA BBITTOJTHEHHS 33 JaHUN
Ha U PepeHIMPOBaHHOM
3a4eTe B BUJIE€ KOHTPOJBHOMN
paboThI




XMMHUYECKYI0  HMH(pOpMaIMio, MOIy4aeMyl M3  Pa3HbIX
MCTOYHUKOB (CpeCTBA MACCOBOM KOMMYyHMKauu, MHTepHET 1

APYTHX);

c(OpMUPOBAHHOCTH yMEHUM coOroaTh npaBuia
9KOJIOTHYECKH IIeJIeCO00pa3sHOro TMOBEAEHUS B ObITY H
TPYJIOBOM JEATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 3/I0POBbs
U OKPYKAIOIIEH NPUPOAHOM Cpelbl, OCO3HABaTh ONACHOCTh
BO3JICUCTBUS HA KUBBIE OPraHU3MbI OMpPEACIIEHHBIX BEIIECTB,
noHuMas cmeicit nokaszarens [IJIK, moscHaATeh Ha mpumepax
CrOoCcOObl YMEHBIICHHUS U TPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUSI HAa OPTaHM3M YEJIOBEKa;

UIsE  OOy4aromMXcs C OTrPAaHUYCHHBIMH  BO3MOKHOCTSIMH
3I0pOBbS: yMEHUE TMPHUMEHSTh 3HAaHUS 00 OCHOBHBIX
JOCTYIIHBIX METOJIaX MO3HAHMS BEUIECTB W XHUMHUYECKUX
SIBJICHUIA;

JUISL  CJIETBIX W CIA0OBUASAIIMX OOYYAIOIIMXCS: YMEHHUE
UCIIONIB30BaTh pelibePHO TOUEUHYIO CHUCTEMYy OOO3HAYECHUM
JI. Bpaitnst st 3anucu XuMU4ecKux (popmyi.

Tekyiuii KOHTPOJIb B YCTHOM
U IUCbMEHHOH (opMe B BUJE:
- TECTOB;

- YCTHOTI'O OIIpOCa;

[TpomesxyTouHas arTecTalus:
HE [IPEeyCMOTPEHA.

Hrororas arrecranusi:
OIICHKA BBITTOJTHCHHS 3aJJaHUI
Ha U PepeHIMPOBAaHHOM
3a4eTe B BHJIC KOHTPOJIBHOM
paboThI
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