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1. OBIIIASI XAPAKTEPUCTHUKA IPUMEPHOM ITPOT'PAMMBI YYEBHOM
JUCIUIIVIMHBI « XUMUSA»

1.1 O6saacTh npuMeHeHusi pado4eil NpOrpaMmbl

Oo6meoOpa3oBaTenbHas AUCHUIUINHA «XHWMHS» U3ydaeTcs Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW Mpod)ecCHOHAIBHON 00pa3oBaTEIbHON
OporpaMMbl  YKPYIIHEHHBIX Tpymnn crenuainbHocTei/ mpodeccuit  38.02.01 DkoHOoMuka u
OyXTaJITEPCKHI yUeT (110 OTPACIISAM).

1.2 MecTo TUCHHUILTUHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl

VYyeOHasi AUCHUIUIMHA «XHUMHS» SBISIETCd Y4eOHBIM MpeaMeToM 0a30BOro 00ydeHHUs
OCHOBHOI 0o0pazoBarenbHOU mporpamMmbl B coorBercTBuu ¢ @I'OC mo cnenmansHocTn 38.02.01
DKOHOMHKA U OYXTalITEPCKUH y4eT (110 OTPacisim).

TpynoeMKOCTh TUCIUTUIHHBI «XUMUS» COCTABISAET /2 "aca, U3 KOTOphIX 64 gaca — 6a30BBIN
Moayib (6 pas3menoB) U 8 4acoB — MpHKIaAHOW Moaynb (1 pasmen), BKIFOYAONIUN MPaKTHKO-
OpPUEHTUPOBAHHOE COJICP)KaHNE KOHKPETHON POGECCHH HITH CTIICIIHATLHOCTH.

[IpuknanHoii Moaynab BKIOYaeT oAuH pasnen. Pasgen 7 «Xumus B ObITy U
MIPOU3BOJICTBEHHON JIEATEIIBHOCTH YEJIOBEKA» PEAM3yeTCsl ISl BCEX MPOQECCHIA/CIIeHaTbHOCTEH
Ha MaTepuayie KeWCOB, CBS3aHHBIX C DKOJOTHYECKOW OE30MAaCHOCTHIO M OIEHKOM IMOCIeNCTBUI
OBITOBOM W TPOM3BOJICTBEHHON [EATEIBHOCTH, IO OTpaciisiM Oyaymied npodeccrnoHaIbHON
JESITEIIbHOCTH 00YJaroINXCsl.

1.3 e wu 3agaum JAUCHUILVIMHBI — TpPeOOBaHMS K Ppe3yJbTaTaM OCBOEHHS
AUCHUILIHHBI

dopMUpOBaHKE Yy CTYJIEHTOB MPEJCTABICHUS O XMMHYECKOW COCTaBIIAIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa KaK OCHOBBI MPUHATHS PEIICHUN B >KM3HEHHBIX U IMPOU3BOJCTBEHHBIX
CUTYaIIUSIX, OTBETCTBEHHOT'O TIOBEICHHS B IPUPOIHOU Ccpejie.

3amaun TUCIUIUIMHBIL:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKaHHsSI XMMHMUYECKHUX IPOLIECCOB U
ABIIGHUH B OKpYXKalolllell cpene, IEIOCTHOW HAayyHOM KapTHUHBI MHpa, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS COCTaBIATH (HDOPMYNBI HEOPTaHMYECKHX W OPTaHWYEeCKHX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEaKIUN, OOBSICHITH HMX CMBICH, WHTEPIPETUPOBATh PE3YyIbTaThI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM TPOBEICHUS] MPOCTEUIINX XUMHUYECKUX SKCIEPUMEHTAIBHBIX
MCCIIEIOBAaHUM C COOIIO/IEHUEM MpaBUI O€30MacHOTO OOpalleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHsS HCIIOJNH30BaTh MH()OPMAIMIO XUMUYECKOTO XapaKTepa M3 Pa3IMuHbIX
HMCTOYHHKOB;

5) chopmupoBaTh yMEHHS MPOTHO3HPOBATH TMOCIEACTBUS CBOEH JEATENbHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

6) copmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUI XMMUUYECKON HAYKH U TEXHOJOTUI
TSl pa3BUTHSI COLMATIBHOM M MPOU3BOJICTBEHHOMU cep.

JInuHOCTHBIE Pe3yJIbTATBI OCBOCHHUS TpEaMeTa «XUMHUS» OTPaKaloT CPOPMUPOBAHHOCTD
OTIBITa TO3HABATEIHHON M MPAKTUYECKOW NEATEILHOCTH OOYYarONIUXCsl B MPOIECCe pean3alluu
00pa3oBaTeNnbHON IeATENHHOCTH, B TOM YUCIIE B YaCTH:

1. I'paxx1aHCKOTO BOCTIUTAHUS:

- OCO3HaHHUS O0YYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBOKEHUS K
3aKOHY W TIPaBOTIOPSAJIKY;

- TPEJCTaBICHHUS O COLMATIBHBIX HOPMAax W TMpaBUIaX MEKIUYHOCTHBIX OTHOIICHHUN B
KOJUICKTHBE;

- TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEILHOCTH MPH CO3TAHUM yYEOHBIX MPOEKTOB,
pEelIeHNH y4eOHBIX U TTO3HABATENBHBIX 3a/1a4, BHITOJIHEHHH XUMUUYECKUX IKCIIEPUMEHTOB;

- CIOCOOHOCTH MTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTyMEHTHI APYTUX
MIPY aHAJKM3E Pa3INYHBIX BHIOB YUYEOHOU €ATEIHLHOCTH;



2. ITaTpuoTHYECKOTO BOCITUTAHUS:

- [IEHHOCTHOI'O OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUIO OTEYECTBEHHOMN
XUMUU;

- YBaXEHUS K NPOIECCY TBOPYECTBA B 00JIACTH TEOPUM U IMPAKTUYECKOTO MPHUIIOKEHUS
XUMHUH, OCO3HAHHSI TOTO, YTO JaHHBIE HAYKH €CTh pE3yJabTaT JUIMTEIbHBIX HAOIIOICHHMIA,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

- MHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYCHUH U IOCJIEAYIOLIEM aHau3e
uH(OpPMALIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3. IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

- HPaBCTBEHHOT'O CO3HAHUS, STUYECKOIO [TOBEJCHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CBSI3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH, U IPUHUMATD
OCO3HAHHbBIE PEUIECHUs, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHUE W IIOCTYNKH CBOUX TOBAapUUIEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MOCTYIIKOB;

4. ®opmMupoBaHUs KyJIbTYPhI 310POBbSI:

- IOHUMAaHUS LIEHHOCTEH 310pOBOT0 M 0e30macHoro odpasza KHU3HU;

- HEOOXOIAMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (H3UYecCKOMy U
MICUXUYECKOMY 310POBBIO;

- COONIIOAICHUST TIPAaBWJI OE30MaCHOTO OOpalleHHs] ¢ BEIIECTBAMHU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOMU JEATEIbHOCTH;

- TIOHUMaHUs IIEHHOCTU TMPaBWI WHIUBUAYAIHHOTO U KOJUICKTUBHOIO O€301acHOro
MOBEJCHUSI B CUTYalMsIX, YTPOXKAIOUIMX 3J0POBbIO U KU3HU JIIOJIEH; OCO3HAHMS TOCIEACTBUN U
HETPUSATHS BPEIHBIX MPUBBIUEK (YIIOTPEOIEHUS aTKOT0JIsl, HAPKOTHUKOB, KYpeHHSI);

5. TpyaoOBOro BOCIIUTAHUS:

- KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIBCKOW JEATEIILHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

- YCTAaHOBKM Ha AaKTHBHOE Yy4yaCcTHE B PEHICHUH TMPAKTUYECKUX 3a7a4 COIMAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

- MHTEpeca K MPaKTUYECKOMY HU3Y4YEHHUIO0 Mpodeccuidl pa3IuyHOTO POJia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

- YBOKEHUS K TPYAY, JIOSAM TpYy/Ja U Pe3yJibTaTaM TPYAOBOH JESTEIHHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOW TPAeKTOPHH 0Opa3oBaHUs,
Oynymieil mpodeccun M peaau3ali COOCTBEHHBIX KXU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa,;

6. DKOJIOTHYECKOTO BOCITUTAHUS:

- DKOJIOTHYECKH IIeIeCO00Pa3HOr0 OTHOIICHHS K TMPUPOJIe KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

- TIOHUMAaHUs TII00aJBbHOrO XapaKTepa HKOJIOTHMUECKUX MPOOTIeM, BIHSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEBI;

- OCO3HAHMSI HEOOXOJIMMOCTH UCTIONB30BaHUS JOCTIKEHUN XUMUU ISl PELISHHs] BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIONIOIH30BAHNS,

- aKTHUBHOTO HENPUATHS IEHUCTBUM, MPUHOCAIIMX BPEN OKpYKaroUled MPUPOJHOM cpene,
YMEHHUS TPOTHO3UPOBATH HEOJATOMPUSITHBIC HKOJIOTHYECKUE TOCIEICTBUS MPEANPUHUMAECMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

- HaJUYHs Pa3BUTOTO HKOJIOTHYECKOTO MBIINUICHHS, JKOJOTUYECKON KyJIbTYpPBI, OIBITA
JIEATETbHOCTH  DKOJIOTMUECKOW  HANpaBJIECHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS UMM B
MMO3HABATEIIbHONW, KOMMYHUKATUBHOW U COITMATBHOW TMPAKTUKE, CITIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7. LleHHOCTH Hay4YHOT'O ITO3HAHMS:

-  MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
00LIECTBEHHON IPAKTHUKHY;



- TIOHMMaHUs Ccrenu(UKH XUMHUW KaKk HayKH, OCO3HaHUs €€ poilu B (OPMUPOBAHHU
pPaIMOHAIBPHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM IETOCTHOTO MPEACTABICHHS 00 OKPY)KaoIIeM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U peIlIeHUN
po0JIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

- yOoexxa€HHOCTH B 0CO00H 3HAYMMOCTH XHMHH JUUISi COBPEMEHHOW NMBHIIM3ALUU: B €€
T'YMaHUCTUYECKON HAMpaBJICHHOCTH M Ba)XXHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepuaIbHOU
KYJIBTYpPBI, B PEIICHUH TIOOATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA - CHIPHEBOM,
SHEPIreTHYECKOM, MUIIEBOM M AKOJOTHIECKON 0€30MaCHOCTH, B PA3BUTHH MEIAMIIMHBI, 00CCIICYCHUN
YCIIOBUH YCIEITHOTO TPYAA U YKOJIOTHYECKH KOM(POPTHOM KUZHU KaXI0T0 WieHa 00IIeCcTBa;

- ©CTEeCTBCHHO-HAyYHOW TPAMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJOB IIO3HAHMS,
UCIIONIb3YEMBIX B ©CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh TOJy4YaeMble 3HAHUS IS
aHajan3a U 0OBSICHEHUS SBJICHHN OKPYKAIOMIEro MUPA U MPOUCXOANTNX B HEM U3MCHEHUH; YMEHUS
nenath 000CHOBAHHBIC 3aKITIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C LEIHhI0
MOJTYYCHHS JOCTOBEPHBIX BBHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BaTh XMMHYECKHUE 3HAHUS IS PEIICHHs TIPoOieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

- HHTepeca K MO3HAHUIO, UCCIIEI0BATEILCKON IEATEIbHOCTH;

- TOTOBHOCTH ¥ CHOCOOHOCTH K HENpEephIBHOMY OOpa3oBaHUIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUH 110 XMMHU B COOTBETCTBUY C )KU3HCHHBIMU MOTPEOHOCTSIMH;

- UHTepeca K OCOOCHHOCTSM Tpylda B pasnuyHbiXx cdepax mnpodeccruoHaIbHON
JIeSITCIIbHOCTH.

MeranpeaMeTHble pe3yJbTaThbl OCBOCHHs Yy4eOHOro rmnpeamera «XUMHS» Ha YPOBHE
cpeaHero o0miero 0opa3oBaHus BKIIFOYAIOT:

- 3HauMMble UIsI (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCA MEXIUCHUIUITMHAPHBIC
(MeXTpeMeTHbIE) 001IeHayYHbIe TTOHITHS, OTPAKAIOIINE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUPA U
cnenupuKy METOAOB IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
SHEPTHUsl, SBJIICHHE, TPOLIECC, CUCTEMA, HAY4YHBIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, HCCTIEI0BaHNE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIp.);

- YHUBepcajbHblE  y4eOHBbIE  JeHcTBHUs  (MMO3HABaTelIbHBIE,  KOMMYHHUKATHUBHEIE,
perynaTuBHbIE), o0ecnieunBaromue GopMupoBanrue GyHKIIMOHATHLHOW TPAMOTHOCTH U COIMATBHOMN
KOMIIETCHIIMM  OOYYalOIIUXCs;  CIMOCOOHOCTh  OOy4YaloImMXCS  MCIOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUTMHAPHBIE, MHPOBO33PEHYECKHE 3HAHWS W YHHUBEpCadbHbIE y4yeOHbIE IEHCTBUS B
IIO3HABATEJILHON U COLIMAIBHON ITPAKTHKE.

MertanpeameTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHUE YHHUBEPCATbHBIMH  yUECOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICUCTBUSIMU.

OBnaneHne yHUBEpPCAIBHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU ACHCTBUSIMHU:

1. ba30oBEIMH TOTHYECKUMHU JESHCTBUSIMH

- CaMOCTOATENIbHO (QOpPMYIHPOBATH U aKTyalM3HpPOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE; OTPELISTh 1EIN ACITEIBHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMH;

- HWCIOJB30BAaTh TPH OCBOCHWUW 3HAHUNW TPHUEMBI JIOTUYECKOTO MBINIJICHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TMOHATHUM W  yCTaHABIMBaTh MX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHE MOHATHS JIs1 OOBSICHEHHS OT/ICTBHBIX (DAKTOB U SIBJICHUM;

- BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KITacCU(DUKAIIMH BEIECTB M XUMUYECKHUX PEaKIIHiA;

- YCTaHaBIIMBAaTh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXy U3y4aeMbIMU SBIICHUSIMHU;

- CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, [0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYyIHpPOBATH
BBIBOJIBI M 3aKJIFOUCHUS;

- MPUMEHATH B TIPOIIECCE MO3HAHMS MCTIOIb3yeMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIC) -
MOJIeJIH, TIPe0OPa3OBhIBATH MOJIEIbHbBIE MPEACTABICHUS - XUMHUYECKH 3HAK (CUMBOII) DJIEMEHTA,
XuMu4eckas (opmysa, ypaBHEHHE XUMUUYECKOW PEaKIuu MPHU PEIICHUH YIeOHBIX MTO3HABATEIbHBIX



U TPaKTUYECKUX 3a/]ay, NPUMEHATHh HAa3BAaHHBIE MOJEIBbHBIE NPEICTABICHUS MJS BBIABICHUS
XapaKTEPHBIX MPU3HAKOB U3y4acMbIX BEIECTB U XUMUYECKUX PEAKLUM;

2. ba3oBbIMU HCCIIEA0BATEIBCKUMU JAEUCTBUSAMU - BJIAJ€Th OCHOBAMHM METO/IOB HAyYHOI'O
MIO3HAHMS BEILECTB U XUMUYECKUX PEaKLIUN;

- (QopMmynmupoBaTh WEIM U 33aJa4d HUCCIEAOBAHMS, HCIOIB30BATh I1OCTABJICHHBIC
U CaMOCTOSITEIbHO C(POPMYJIMPOBAHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTA MO3HAHMUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

- BIAACTh HABBIKAMHU CAMOCTOATEIBHOIO IIAHMPOBAHUS M IIPOBEICHUS YYCHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAONOJaTh 3a XOJOM IMPOIecca, CaMOCTOSITEIBHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (OpPMYIUPOBaTh OOOOLIEHUS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABISTH OOOCHOBAaHHBIA OTYET O MPOJCTAHHON
pabore;

- MpuOOpeTaTh OMNBIT YYEHWYECKOH MCCIEI0BATENbCKOH M MPOEKTHOW JeATENbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOATENIBHOMY IIOMCKY METOJOB peIleHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHBIX METOJOB [1I03HAHUS;

3. Ilpuémamu paboTel ¢ HH(OpMALUEH - OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHHUKAX
uH(popMaluu (Hay4yHO-IIONYJIsIpHAs JINTEpATypa XUMUYECKOT0 COJIepKaHus, CIIPaBOUYHbIE TOCOOUS,
pecypcel MHTEpHeTa), aHamu3upoBaTh MHGOPMALIMIO PA3IUYHBIX BUJIOB U (OpPM IpeAcTaBiICHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTbh U HEITPOTUBOPEUNBOCTD;

- (opMynaHpoBaTh 3aIpOChl U HPUMEHATHh PA3IUYHBIE METOAbl NPH IOHCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

- IpUOOpeTaTh ONBIT UCHOJIb30BaHUSA MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

- CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMyY INpescTaBieHuss HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH H T. I1.);

- HCIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpEACTBa MpU padoTe € XUMHUYECKOU
uHpOpMaLKEei: MPUMEHATh MEXIpeaMeTHbIE ((PU3NIeCKre U MAaTEeMaTHUECKUe) 3HAKU M CUMBOJIBI,
dopmybl, a00OpeBHaTyphl, HOMEHKIATYPY;

- HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJITHOCTH.

OBnazneHne yHUBEpCAJIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

- 33/1aBaTh BOIIPOCHI 10 CYHIECTBY OOCYK/1a€MOIl TeMbI B XOJ€ Iuaiora W/uiu AUCKYCCHUH,
BBICKA3bIBaTh  HUJ€H, (OPMYJIMPOBATH CBOM  TNPEAJIOKEHHS OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

- BBICTYNATh C NPE3EHTALNEH PE3yJbTAaTOB IO3HABATEIBHON AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIMOJIHEHUU XMMUYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH PabOThl MO MCCIIEJOBAHUIO CBOMCTB M3yYaeMbIX BEILECTB, peau3alii y4eOHOro
npoekTa, U (OpMyJIHpPOBaTh BBIBOABI MO pe3ylbTaTaM MPOBEIEHHBIX HCCIEIOBAHUM MYyTEM
COIJIACOBAHUS MO3ULUHI B X0/1€ 00CYKIeHUS U 0OMEHAa MHEHUSIMH.

OBnazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

- CaMOCTOSITENIBHO IIJIAaHUPOBAaThb U OCYLIECTBIISATH CBOIO II0O3HABATENBbHYIO AESITEIBHOCTb,
omnpezenss e€ eI W 3aJayd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npe/UlaraéMblii  arOPUTM JEHCTBHM TpPH BBHINOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPEeKTUBHBIA COCOO WX pelIeHUs ¢ YYETOM IMOTY4YEeHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

- OCYIIECTBIIATH CAMOKOHTPOJIb AESITEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.

* IpeIMETHBIX:

- cneruduyeckue 1 y4eOHOro npeaMera «XMMHUs HayuyHble 3HaHUS, YMEHUS U CIOCOObI
JIEMCTBUI 1O OCBOEHUIO, MHTEPIpPETAlMU M IMPeoOpa3oBaHUIO 3HAHWM, BHUJIBI ACATEIBHOCTH IO
MOJIyYE€HUIO0 HOBOT'O 3HAHUS U MPUMEHEHUIO 3HaHUH B Pa3IMYHBIX YUeOHBIX CUTYyallUsX, a TAaKKe B
pEAIbHBIX KU3HEHHBIX CUTYalUsIX, CB3aHHBIX C XUMHUEH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

1) chopMupOBaHHOCTH MHPEJCTABICHUN: O MECTe M 3HAYEHUH OPraHWYECKOH XHMHHU B



CHCTEME €CTECTBEHHBIX HayK M €€ poiid B 00ECHeueHHH YCTOHYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B
pEeIICHUH TPOOJIEM DKOJIOTHYCCKOM, DHEPreTUYECKON W THIIEBOH O€30MacHOCTH, B Pa3BUTHHU
MEIWIUHBI, CO3JaHMM HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHHUKOB OJHEPrUM, B OOECICUCHUHU
paloHaIBHOIO HPUPOJIONOIL30BaHUA, B (HOPMUPOBAHUH MHUPOBO33PEHHUS M OOIIEH KyJIbTYpbl
YeJI0BEKa, a TaK)Ke SKOJOTMYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

2) BIaJCHUE CUCTEMOM XMMMYECKUX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
HOHATHS — XUMHUYECKHUI 3JIEMEHT, aTOM, SIIPO M JJICKTPOHHAst 000JI0uKa aToma, s-, P-, d-aTOMHbIe
opOUTAII, OCHOBHOE U BO30YXIEHHOE COCTOSIHHSI aTOMa, THOPUIN3aIvsl aTOMHBIX OpOUTalIeH, HOH,
MOJIEKYJIa, BAJICHTHOCTD, 3JE€KTPOOTPULATENBHOCTD, CTEIIEHb OKUCIECHUS, XUMUYECKas CBSI3b, MOJIb,
MOJIIpHAsl Macca, MOJISPHBIA O0BEM, YIIEpOIHBIA CKeNeT, (PYHKIHMOHAIbHAS TPYIIa, paauKal,
CTPYKTypHBIe (opMyIbl (pa3BEPHYTHIC, COKpAIllEHHBbIE, CKEJIETHBIC), M30MEPHUSl CTPYKTypHas U
IIPOCTPAHCTBEHHAsl (F€OMETpUYECKasl, ONTUYECKas), U30MEpbl, TOMOJOTUYECKUI psia, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOJI- U a30TCOAEPKALLME OPraHWYECKHE COECIUWHEHHs, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS; TEOPUH, 3aKOHBI (IIEPUOINYECKUIN 3aKOH
. . MenpeneeBa, Teopusi CTpOEHUs Oprannyeckux Bemects A. M. BytnepoBa, 3akoH coXpaHeHus
Macchl BEILECTB, 3aKOH COXPAHEHWS M MPEBPAIICHUS] SHEPIUM INPU XUMHUECKHUX PEAKLUIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3bIK XMMHUHU, MUPOBO33PEHUYECKNE 3HAHUS, JIEKALUE B OCHOBE
NOHMMAHUSA NPUYUHHOCTU U CUCTEMHOCTH XMMHUECKUX SIBJIEHUM; MPEICTABICHUS O MEXaHU3Max
XUMUYECKHUX PEaKIUil, TEPMOJMHAMUYECKNX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O
B3aUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJEKyJlaX (MHAYKTUBHBIA U ME30MEpPHBIN
s dextsl, opuentantsl | u Il poga); pakronorndeckue cBeieHUs O CBOWCTBAX, COCTABE, MOJIYYCHUU
u 0e30I1aCHOM HCIIOJIb30BAHUM BA)KHEWIINX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUYECKON
JESTEIbHOCTH YeNIOBeKa, OOUIMX HAYYHBIX MPUHIHUIIAX XMUMHUYECKOTO MPOU3BOJCTBA (Ha mpUMeEpe
MIPOM3BOJICTBA METAHOJIA, TIEpepabOTKU HEPTH);

3) chopmMHpOBAaHHOCTH YMEHHUUH: BBIABIATH  XapaKTepHbIE TMPU3HAKK  TMOHSITHA,
yYCTaHaBIMBAaTh WX B3aUMOCBA3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME IIOHATUS IIPU OINKUCAHUU
COCTaBa, CTPOEHMSI U CBOMCTB OPTraHUYECKUX COEIMHEHUN;

4) chopMHpOBAaHHOCTH YMEHMI: HCIOIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTABJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (QopMyIn
OpraHMYECKHUX BEIIECTB; COCTABJISITh YpPaBHEHHS XMMHUYECKUX pEaKIUd U pacKpblBaTh HUX
CYILIIHOCTB: OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO
OayaHca JTUX peakIiMil; peakuii HOHHOTO OOMEHa TMyTEM COCTABJICHHS WX TIOJHBIX U
COKpalI€HHBIX MOHHBIX YPABHEHMI; U3rOTaBIMBATh MOJAEIA MOJEKYJI OPraHMYECKUX BEIIECTB s
WUTIOCTPAIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

5) cpopMUPOBAHHOCTH YMEHHH: YCTaHABIMBAaTh  MPUHAICKHOCTH  H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB IO HUX COCTaBy M CTPOEHUIO K  ONpelNelN€HHOMY Kiaccy/Tpymnmne
COEJMHEHUH, aBaTbUM Ha3BaHMA o cuctematnuyeckod HomeHknarype (IUPAC) u mpuBoauTth
TPUBHAJIbHbIE HA3BaHMsI MJI1 OTAENbHBIX IPEACTaBUTENEH OPraHMYeCKHX BEIIECTB (STHUIIEH,
aleTUIIeH, TOJYOJI, TJIMLEPHH, STUJICHIJIMKONb, (eHOMN, (opManbIerui, aneTalbIerusl, aleToH,
MypaBbUHas KHCIIOTa, YKCyCHas KHCIIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBAs KHUCIIOTHI,
TJIMIIMH, allaHuH, MalibT03a, (PpyKTO3a, aHWINH, JUBUHIII, U30IIPEH, XJIOPOMPEH, CTUPOI | JIp.);

6) chopMHpPOBAaHHOCTh YMEHHMS OIpPENENATh BUJ XHUMHUYECKOH CBS3M B OpPraHMYECKUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

7) chopMHpPOBAaHHOCTh YMEHHSI MPUMEHSATH MOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYEeCKUX
BemecTB A. M. bytnepoBa misi 00bsSCHEHHMsS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHHUS;

8) chopMUPOBAaHHOCTb YMEHHUH XapaKTepuU3OBaTh COCTaB, CTPOCHHE, (PU3HUECKUE U
XUMHUYECKHE CBOICTBA TUIHWYHBIX IMPEICTABUTENECH Pa3IMUHBIX KIACCOB OPTaHUYECKUX BEIECTB:
AJKaHOB, IMKJIOAJIKAHOB, AQJKEHOB, AQJKaJUEHOB, AJIKWHOB, apOMAaTHYECKUX YIJIEBOJAOPOJIOB,
CIUPTOB, aJbAETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMUHOKHUCIIOT, O€JIKOB, YIJIeBOJOB (MOHO-, IU - M MOJIUCAXapUI0B);



WUIIOCTPUPOBAaTh TIE€HETHUYECKYI0 CBSI3b MEXKIYy HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIUX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (HOpMYT;

9) chopMUPOBAaHHOCTh YMEHHSI TOATBEPXKIATh Ha KOHKPETHBIX IPUMEpax XapakTep
3aBUCUMOCTH PEAKLIUOHHOW CIIOCOOHOCTH OpPraHWYECKUX COEIMHEHUH OT KpaTHOCTH M THIIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

10) copMHUPOBAaHHOCTh YMEHHSI XapaKTEpPH30BaTh HCTOYHUKH YIJIEBOIAOPOAHOIO ChIPbS
(He(Th, TPUPOAHBINA Ta3, Yroyib), CIOCOOBI €ro MepepaboTKH W MPAKTHYECKOE NPUMEHEHHE
IPOAYKTOB EPEepabOTKH;

11) chopMupoBaHHOCTH BIIAJACHUS CHCTEMOW 3HAHUH O ECTECTBEHHO-HAYYHBIX METOAAX
IIO3HAHUS - HAOJIIOIEHUH, U3MEPEHUH, MOJCIINPOBAHUH, SKCIIEPUMEHTE (PEATbHOM U MBICIIEHHOM)
U YMEHUS MPHUMEHATh ATHU 3HAHUA; C(POPMUPOBAHHOCTH YMEHHSI NPUMEHSATh OCHOBHBIC OIEpaluu
MBICIIUTEIBHOM JAEATENIbHOCTU - aHalIW3 M CHHTE3, CpaBHEHHE, 00O0O0IleHHe, CHCTEeMaTU3aLUIO,
BBISIBJICHHE NPUYMHHO-CIICCTBEHHBIX CBA3E€HM - A M3y4YEHMs] CBOMCTB BEUIECTB U XUMHYECKHX
peaKIuii;

12) chopMupOBaHHOCT YMEHUI: BBISBIIATH B3aUMOCBSI3b XUMUYECKHUX 3HAHUHN C MMOHATUAMHU
U TPEACTaBICHUSMH JPYIMX €CTECTBEHHO-HAYYHBIX MpPEIMETOB i 0ojee OCO3HAHHOI'O
MOHMMAHUS CYIIHOCTH MaTepHUaJbHOIO0 €AMHCTBA MMpA; HCIIOJIb30BAThb CHUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XMMHUHU Ui OOBSCHEHHMS M IPOTHO3HPOBAHUSA SIBICHHH, MMEIOIIMX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

13) chopMupoBaHHOCTH YMEHMH: NPOBOAMTH PAacyETbl MO XUMHUYECKUM (GOpMylIaM U
YPaBHEHHSIM XUMHUYECKUX PEAKIMNA C UCTIOIb30BaHUEM (PH3UUECKUX BEITMYMH (Macca, 00bEM Ta3oB,
KOJINYECTBO BELIECTBA), XapaKTEPU3YIOIIMUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacd&Thl IO
HAXOXXJCHUI0O XMMUYECKOH (POpPMYIIBI BEMIECTBA 1O HM3BECTHBIM MAaCCOBBIM JIOJISIM XHMHUYECKHX
3JIEMEHTOB, IPOJYKTaM CrOpaHMsl, INIOTHOCTU I'a3000pa3HbIX BEIIECTB;

14) chopMUpPOBaHHOCTh YMEHUM: IPOTHO3UPOBATh, aHAJIM3UPOBATh U OLIEHUBATH C MMO3ULIUN
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBHS OBITOBOM M IPOM3BOJACTBEHHOH JESTENbHOCTU
YeJI0BEKa, CBA3aHHOMW € MepepadOTKON BELECTB; UCII0JIb30BAThH MOIYYEHHbIE 3HAHUS JUISl IPUHATUS
IPaMOTHBIX peIIeHUH MPoOIeM B CUTYAIHUSIX, CBSI3aHHBIX C XUMHEH;

15) chopMHUpPOBAaHHOCTH YMEHHI: CAMOCTOSITENIBHO IIJIAHUPOBATh U MPOBOJUTH XUMUUECKUM
HKCIEPUMEHT (ITOJydYeHHE U U3yYeHHE CBOMCTB OPraHMYECKHUX BELIECTB, KAUECTBEHHBIE pEaKIUU
YIJI€BOIOPOAOB PA3JIMYHBIX KJIACCOB U KHUCIOPOJICOJEPKALINX OPraHUYECKUX BEIIECTB, PElIEHUE
HKCIEPUMEHTAIbHBIX 337[ay M0 PACMO3HABAHUIO OPTaHUYECKHUX BEIIECTB) C COOIIOJEHUEM MpaBHUII
0e30MmacHOro 00paleHus ¢ BEIIECTBAMU U JIaOOpaTOpHBIM 000pyI0BaHUEM, (DOPMYIHPOBATH LIETh
UCCIIEIOBaHMs, MPEICTABIATh B PA3IUYHON (opMe pe3ynbTaTbl HKCIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

16) chopMHpPOBaHHOCTh yMEHHUH: COONIO/IaTh MpaBUiIa SKOJOTHYECKH IEJIecO00pa3HOro
MOBEIEHNUA B OBITY M TPYAOBOH JESATENBHOCTH B LENSIX COXPAaHEHUS CBOETrO 3JI0pOBbBS,
OKpY’KaIOIIEH
IPUPOIHOM cpesibl M TOCTUKEHUS €€ YyCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOTO JEHCTBHS HA JKUBBIE OPraHU3MBI OINpPEACIEHHBIX
OpTraHWYECKUX BEIIECTB, MOHMMas cMmbica mokazarens [IJIK; amammsupoBaTh menecooOpa3HOCTH
NPUMEHEHHS OPraHWYEeCKHUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHHS
PHUCK-TIONB3a;

17) copMUpOBaHHOCTH YMEHHI: OCYIIECTBIATH ILIE€JICHANPABICHHBIN MOUCK XUMHUYECKON
uHpOpMallMi B pa3IUYHbIX HCTOYHUKAX (HayyHas M ydeOHO-HayuHas jutepatypa, CMU,
WuTepHeT u Ap.), KPUTUYECKU aHAIM3UPOBATh XUMHUYECKYI0 MH(OpMaIUIOo, epepadbaTeiBaTh €€ U
HCITOJTH30BaTh B COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a/1a4uei.

[IpenMeTHBIE pe3yabTaThl OCBOEHMsSI Kypca «OO0masi M HeOpraHu4yeckass XHMHD)
OTpaXkaroT:

1)  chopMUpOBaHHOCTb  TPEACTABICHUH: O  MaTepuUalbHOM  E€IMHCTBE  MHpa,
3aKOHOMEPHOCTSIX M MO03HABAa€MOCTH SIBJIEHUI MPHUPOJABI; O MECT€ M 3HAUEHUU XHUMHUHU B CHCTEME
€CTECTBEHHBIX HAayK W €€ poiu B 00ecrneueHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHHH MpoOiIeM



AKOJIOTMUYECKOM, YHEPTeTUYECKOW M TMHUIIEBOW 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JaHUU
HOBBIX MAaTEpHAJIOB, HOBBIX HCTOYHUKOB DJHEPrUHU, B o0ecre4eHn parMoHaIbLHOTO
NPUPOIONIONIB30BaHUA, B (POPMUPOBAHUN MHPOBO33PEHHS M OOIIEH KyJIbTyphl YeNOBEKa, a TaKXKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

2) chopMHpPOBAHHOCTh BJAJCHHUS CHUCTEMON XWMHUYECKMX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATUS - XUMUYECKUN 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JJIEKTPOHHAS
o0oyiouka aroma, s-, P-, d-aToMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa,
rudpuan3ansl aTOMHBIX OpOUTajieil, MOH, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKMCIEHUS, XUMUYECKasi CBA3b (KOBAJIECHTHAs, MOHHAsA, METAJJIMYECKasi, BOJOPOJHAas),
KpUCTAJUIMYECKasi pelIE€TKa, XMMHUYECKas peakuusi, pPAacTBOp, SJIEKTPOIMUTHI, HEIIEKTPOJIUTHI,
IIEKTPOJINTUYECKAs] TUCCOLMALINS, CTENEHb TUCCOLMALMU, BOJOPOIHBIN 110Ka3aTelb, OKUCIUTED,
BOCCTAaHOBUTEINb, TEIUIOBOM 3((EKT XUMHUECKON peakluu, CKOPOCTb XMMHMUYECKOH peakuuw,
XUMHYECKOE DPABHOBECHE; TEOPUM U 3aKOHbI (T€OpUs BJIEKTPOIMTHUUYECKON AHCCOLMALNU,
nepuoanueckuil 3akoH /. M. MenzaeneeBa, 3aK0H COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUs
Y [IPEBPALLEHUS SHEPTUM IIPU XUMUYECKUX PEAKLMAX, 3aKOH ITIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
JNEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKUE
3HaHUS, JIEKaAIUEe B OCHOBE IMOHUMAaHHS NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUMH;
COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU BEUIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJSIPHOM  YpOBHSX; INPEIACTaBICHUS O MEXaHW3MaX XUMHUYECKHUX  PEaKIHi,
TEPMOJIMHAMUYECKUX M KHHETHYECKHMX 3aKOHOMEPHOCTSAX HX IHPOTEKAHUS, O XHUMHYECKOM
paBHOBECHH, PAaCTBOpax M IHMCIEPCHBIX CHUCTeMax; (DaKTOIIOTMYEeCKHe CBEICHHS O CBOWCTBAX,
cocTaBe, MOJIyYeHUHU U Oe30MacHOM UCHOIb30BaHUU BAKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY
U TNPAaKTUYECKOM JeATEJbHOCTH 4YeJNOBEKa, OOIMX Hay4yHbIX [PUHIUIAX XHMHUYECKOIOo
MIPOU3BOICTBA;

3) chopMHpPOBAaHHOCTH YMEHHH: BBISIBISATH  XapakTepHbIE NPU3HAKA  TOHATHH,
YCTaHaBIMBATh HUX B3aUMOCBS3b, HCIIOJIbB30BAaTh COOTBETCTBYIOIME TOHSATUS IPU ONUCAHUU
HEOPraHMYECKUX BEILECTB U UX IPEBPALCHMUI;

4) copMHPOBAaHHOCTh YMEHHUS MCIIOJB30BaTh XMMUYECKYI0 CHUMBOJIUKY Ui COCTABIICHHS
(dbopMyJ1 BELIECTB U YpaBHEHUHM XUMUYECKUX peaklnii; cucreMaTuieckyro HoMeHkinatypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUSA OT/EIbHBIX BEILECTB;

5) chopMHUPOBAaHHOCT YMEHHMsSI OIpPENEIsTh BAJIEHTHOCTb M CTENEHb OKHUCIIECHUS
XUMHUYECKHX DJJIEMEHTOB B COEJUHEHHUSX; BMJ XUMHUECKOW CBS3M (KOBaJEeHTHas, WOHHa,
MeTaJIJIM4ecKast, BOAOPOIHAs ); TUIl KPUCTAIIINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

6) cpOpMHPOBAHHOCTH YMEHHUS OOBICHATH 3aBHCUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHYECKON CBSI3W M THUINA KPUCTAIMYECKONW pEemETKH, OOMEHHBIM U JOHOPHO-aKIENTOPHBIMN
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

7) chopMHpPOBaHHOCTh YMEHM: KiacCHU(PUIMPOBAaTh: HEOPraHWYECKUE BEIIECTBA MO HX
COCTaBY; XMMHYECKHE pEaKLHUHU IO PA3NIMYHBIM IpHU3HAKaM (YUCIy U COCTaBY pEarupyrollinux
BEIIECTB, TEIUIOBOMY J(QexTy peakuuu, H3MEHEHHIO CTENEeHEeH OKHUCJIEHHUsI DJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalINU3aTopa U T. I1.); CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUHU
JUTsE KiTaccu(UKaIMY N3Y4aeMbIX BEHIECTB M XUMUYECKHX PEaKIHil;

8) chopMHpPOBAaHHOCTH YMEHMS PpAcKpbIBaThb CMBICH Mepuoandeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €0  CHUCTEMATU3HUPYIOIIYIO,  OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

9) chopMuUpPOBaHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHYECKHX DJIEMEHTOB NEpBOro - 4eTBEpTOro mnepuonoB Ilepmonmueckoit cucremst [ .
MenneneeBa, UCIOB3YS TOHATUS «IHEPreTHUECKUE YPOBHUY, «IHEPreTUUECKUE TTOyPOBHUY, «S-,
p-, d-aToMHBIE OpOMTaIM», «OCHOBHOE M BO30Y)XIEHHOE SHEPreTHUECKHE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMMYECKUX 3JIEMEHTOB U UX COEAMHEHUH IO
nepuogam u rpynmnaMm Ilepuognueckoit cucremsl [[. M. MenneneeBa, BaJleHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

10) cdopMupOBaHHOCTh YMEHHUM: XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKUE



CBOMCTBAa BEILECTB PA3JIMUHBIX KJIACCOB; IOATBEPXKAATH CYILECTBOBAHUE T'E€HETUYECKOW CBS3HU
MEXTY
HEOPraHMYECKUMU BELIECTBAMHU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIN;

11) c(OPMHUPOBAHHOCTh yYMEHUs pacKpbIBaTh CYILIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA MOCPEICTBOM COCTABICHHS AJIEKTPOHHOTO OanaHca 3THUX PeakUui;
peakuuii HOHHOro OOMeHa MyTEM COCTABJICHMS UX IOJIHBIX U COKpAIEHHBIX MOHHBIX ypaBHEHUH;
peakuuii TUAPOIIN3a; PeaKIUii KOMILIEKCO0Opa30BaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA
Y QJTFOMUHUS ),

12) chopMHpPOBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKUX
peakuuii c y4yéToM HUX DJHEPreTHYECKHUX XapaKTEpUCTHUK, XapaKTep HW3MEHEHHsl CKOpPOCTH
XUMHUYECKON pEaKkIMH B 3aBHCHMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TAKXKe XapakTep CMEUICHHUS
XMMHUYECKOI'0 paBHOBECHUS O] BIMSHUEM BHEIIHUX Bo3aeicTBull (mpunuun Jle-1llarense);

13) cpopMHUpPOBaHHOCTH yMEHHS XapakTepU30BaTh XUMHUYECKHE PEaKIUH, JIeKallue B
OCHOBE IPOMBILIUIEHHOI'O MOJY4YEeHUs CEpHOW KHUCIOTHI, aMMHUaKa, OOLIME HAyYHbIE HPUHIUIIBI
XUMHYECKMX IIPOU3BOJCTB; IL€JIECOO0PAa3HOCTh IPUMEHEHHUS HEOPraHMYEeCKMX BEUIECTB B
HPOMBIIIJICHHOCTH U B OBITY € TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIb3a;

14) chopMUPOBAHHOCTb BIIAJEHUS CUCTEMOW 3HAHMM O METOJAaX HAY4YHOI'O I103HAHUS
SBJICHUHA MpPHUPOJBl - HAOIIOJCHUE, H3MEpEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT (peaslbHbld U
MBICJICHHBIN), HCIOJNB3YEMbIX B E€CTECTBEHHBIX HAyKaxX; YMEHHUs NPUMEHATb 3TH 3HAHUS IpU
9KCHEPUMEHTAJIBHOM HCCIIEI0BAaHUU BELIECTB U JUIsl OObSICHEHHS] XUMUUECKUX SIBICHUHN, MMEIOLINX
MECTO B IIPUPOJIE, IPAKTHUUECKOH /1€ATEIbHOCTH Y€JI0BEKA U B IOBCEHEBHOM KU3HU;

15) copMrupOBaHHOCTH YMEHUS BBISBIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUI C NOHATHAMU
U MPEICTaBICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB JJisi 0oJjiee OCO3HAHHOIO
HNOHUMAaHMs MaTepUaIbHOIO €INHCTBA MUDA;

16) chopmMupoBaHHOCTH YMEHHS TPOBOAUTH pPACUYETHl: C HCIOJb30BAaHUEM TMOHSATUN
«MaccoBasi JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJISIpHAs KOHLIEHTpPALMs»; MAcchl BELIECTBA WIH
00BEMa Tra3a 1o U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WM 00BEMY OHOTO U3 yJaCTBYIOIIUX B
pEaKIMU BEILIEeCTB; TEIUIOBOro 3(dekra peakiuu; 3HaueHUs] BOJOPOAHOIO IMOKAa3aTelsl pacTBOPOB
KHUCJIOT M LIeJIoUel ¢ U3BECTHOM CTENEeHbIO IMCCOLMAlNU; Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
IPOAYKTA pPEaKLUH, €CIU OJHO M3 MCXOIHBIX BEILECTB JAHO B BHJE PAacTBOpa C ONpPEIEIEHHON
MaccoBOU J0Jiel pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH); JOIH BbIXOJa
IPOAYKTa peakiuu; 00bEMHBIX OTHOLLICHUH Ta30B;

17) chopMHUPOBAaHHOCTh YMEHMI: CAMOCTOSITENILHO IUIAHUPOBATh U MPOBOAUTH XUMHUUYECKUIN
HKCHEPUMEHT (IpOBEJIeHHE peakiii MOHHOro OOMEHa; MOATBEP)KIACHHE KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB; ONPEJEICHUE CPellbl paCTBOPOB BEIIECTB C MOMOIIBI0 WHIUKATOPOB;
U3y4yeHHE BIMSHUSA pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHMYECKOH peaklMM; pelIeHue
AKCIEPUMEHTAIbHBIX 3a7ad 1o Temam «Metamnel» u «Hemeramib») ¢ coOmoeHHMEM MpaBUI
6e30macHOro oopaleHus ¢ BelecTBaMu U JabopaTOpHbIM 000pyI0BaHUEM, (POPMYIHPOBATH 1IENTb
UCCJIEIOBaHMSI, TIPEJCTABIATh B Pa3IU4YHON (popMe pe3yibTaThl SKCIIEPUMEHTA, aHATU3UPOBAaTh U
OLICHUBATh UX IOCTOBEPHOCTH;

18) copmMupoBaHHOCTH YMEHUI: COOIIOATh MpaBUia MOJIb30BAHUSI XUMHUUECKON MOCy10i
¥ J1abOpaTOpHBIM 000PYJ0BaHUEM, OOpAIIEHHS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH I10
BBITMIOJTHEHUIO JTAOOPATOPHBIX XMMHYECKHUX OIBITOB; HKOJIOTUYECKHU 11eIeCO00pa3HOro MOBEIEHUS B
OBITY U TPYAOBOMW JEATENBHOCTHU B LIEJSIX COXPAHEHHS CBOETO 3/I0POBbs, OKpPYXKaroleil mpupoaHOi
Cpelbl U JTOCTHXKEHUS €€ yCTOMYMBOIO pa3BUTHUS; OCO3HABATh OMACHOCTh TOKCHYECKOIO JNEHCTBUS
Ha JKMBBIE OPraHU3Mbl OIPENEIEHHBIX HEOPraHMYECKHUX BEIECTB, MOHUMAs CMBICI IOKa3aTems
IMAK;

19) chopMupOBaHHOCTH YMEHHIi: OCYIIECTBIATH IIEICHANPABICHHBIM MOMCK XUMHYECKOH
uH(pOpMallMi B pa3IUYHbIX HCTOYHMKAX (HayyHas M ydeOHo-HayuHas jutepaTypa, CMU,
WHTepHeT u Ap.), KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 MH(OpMaIUIo, epepadbaTeiBaTh €€ U
HCITOJIH30BaTh B COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3a/1auei.



2. CTPYKTYPA U COAEPXKAHUE YUYEFHOMJIACHUILINHBI

2.1. O0beM yueOHOii TUCUUNJIMHBI M BUABI Y4e0HOI padoThI

Bun yueOHo# padoThI O0bem yacoB

O0bem 00pa3oBaTeJIbHOM MPOrpaMMbI Y4eOHOM TUCIATIIIUHbI 72
B T.4. 70
OcHoBHOe cojiep:KaHue 70
B TOM YHCJIE:

TEOpETHUECKOe 00yUueHue 32
IPAKTUYECKUE 3aHSITUS 28
71a00paTOPHBIE 3aHATHS 10
IIpome:xxyTouHasi arTecTanus (3a4eT ¢ OlleHKOM 2 cemecTp) 2

OK 01. Beibupars cioco0bl penieHus 3a1ad npodheCCHOHATBHON ACSITEILHOCTA TIPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHAIN3a U UHTEPIPETalli HHPOPMAITUN U
MH(OPMaILIMOHHBIE TEXHOJIOTUH AJIs BBITIOTHEHHS 3a/1a4 MPOPECCUOHANTBHOMN AITeIbHOCTH

OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 07. CopneiicTBOBaTh COXPaHEHHIO OKPYKAIOLICH Cpeabl, PecypcocOepekeHUI0, MPUMEHSTH
3HaHMS 00 W3MEHEHWM KJIMMAara, WPHHIUIBI OEpeKIMBOTO MPOU3BOACTBA, I(DPEKTUBHO
JICCTBOBATh B YPE3BbIYAMHBIX CUTYALIHSIX



2.2. TemaTnyeckuii IJIaH U co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

Koabl
KOMIIeTeHIHI "
JIMYHOCTHBIX
pe3y.111,TaT031,
HaumenoBanue Conep:xxanue yueOHOro MaTepuaa u (pOpMbl OPraHU3aALMHU AeATEIbHOCTH O0beMm B (bopMHUpoBaHHIo
pa3aesioB U TeM 00y4YarIMXCcs yacax PMHP
KOTOPBIX
crnocodcTByer
3JIeMEeHT
NporpamMmsl
1 2 3 4
1 xypc 1 cemecTp
O01mas ¥ HeOpraHu4yecKasi XuUMHs 70
Pazgen 1. OcHOBBI cTPpOEHUS BellecTBa
Tema 1.1. Coaep:xanue yueOHOro MaTepuasa 4 OK 01
Crpoenue aTOMOB | TeopeTHuecKoe 0GyueHne
XAMHICCKIX CoBpeMenHas Mojenb CTpoeHust aroMa. CHMBOJIMYECKMH S3BIK  XHMHH. 2
DJIEMEHTOB W NIPUPOJA | XUMUYECKHUH SJIEMEHT. DIIeKTpOoHHas KoHdurypauus artoma. Kraccudukamms
XUMHUYECKOH CBS3U XUMHAYECKHX 3JIEMEHTOB (S-, P-, d-amemenTsl). BajgeHTHbIE 3IEKTPOHBI
BanentHoCTb. DneKkTpoHHas npupoja XUMUYECKOU CBSI3U.
DNeKTPOOTPUIIATETLHOCTh. BHIBI XMMHUUYECKOW CBsi3W (KOBaJIGHTHAs, WOHHAasi,
METaJIITUYeCcKasi, BOIOPOJIHAS) M CITIOCOOBI €€ 00pa30BaHUs
IIpakTnyeckue 3aHATHA 2
IIpakTuyeckoe 3ansitue Nel. Pemienue 3aannil Ha UCMOJIB30BAHUE XUMUYECKOM 2

CHMBOJIMKA M Ha3BaHWI COEAWHEHHI MO HOMEHKJIATYpe MEXKIYHapOJHOTO COK3a
TEOPETUYECKON Y MPUKIIATHON XMMUU U TPUBUAIBHBIX Ha3BaHUM JUISI COCTABIICHUS

XUMUYECKUX (OpMyNT JBYXaTOMHBIX COCAMHEHUW (OKCHUIOB, CYyJIb(HUIOB,




TUPUAOB U T.I1.) U IPYTMX HEOPTaHUUYECKUX COEAMHEHUN OTJENbHBIX KJIACCOB.
IIpakTueckue 3agaHusl Ha YCTAHOBJICHUE CBSI3M MEXKIY CTPOCHHEM AaTOMOB
XUMUYECKUX DJIEMEHTOB M IEPUOAUYECKUM H3MEHEHUEM CBOMCTB XHMHYECKHMX
JJIEMEHTOB U MX COCIMHEHHUH B COOTBETCTBUU C IosokeHHeM llepnonnueckoit
CUCTEMBI.

Tema 1.2.
[Tepuonuueckuii 3aKoH
1 Tabyuia

. . Menneneena.

Conep:xanue yueOHOro MarepuaJa.

TeopeaneCKoe oﬁyqe}me

B ToM yHc/ie MPaKTHYECKUX 3aHATHH

IIpakTnyeckoe 3ansaTue Ne2. [lepronnueckas cucreMa XUMUUYECKUX DJIEMEHTOB
HA.HN. Mengeneea. @Pusnueckut cmbicin Ilepuoguueckoro 3akona JI.H.
MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOWCTB XUMHUYECKHUX JJIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BEIIECTB B COOTBETCTBHHU C IMOJIOKCHUEM
XMMHYECKOro 3yieMeHTa B Ilepmommueckoil cucreme. MupoBO33peHUYECKOE U
Hay4Hoe 3HaueHue llepuommueckoro 3akona /I.M. Menneneesa. IIpornossr JI.11.
MenaeneeBa. OTKpbITHE HOBBIX XUMHUECKUX 3JIEMEHTOB.

Pewenue MPaKTUKO-OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3a/1aHUM Ha
XapaKTepU3alui0 XUMHUYECKUX DJIEMEHTOB «MeTamnueckue / HeMeTalTnYeCcKue
CBOMCTBA, JIEKTPOOTPUILATEIBHOCTh XUMUYECKUX IJIEMEHTOB B COOTBETCTBHH C UX
3JIEKTPOHHBIM CTPOEHUEM U TMOJIOKEHUEM B IEPUOUYECKON CUCTEME XUMUUYECKHUX
anemenToB JI.W. MenaeneeBay

OK 01
OK 02

Paszpen 2. XumMuyeckue peakuuu

Tema 2.1 Tunbl
XUMHUYECKUX PEaKIU

Conep:xanue yueOHOro MaTepuaJa

Teopernueckoe odyuenune

Knaccudukanus u TUMBI XUMHYECKHX PEAKIHMHA C y4acTHEM HEOPTraHWYEeCKUX
BemecTB. CoOCTaBleHME YpPAaBHEHHMM pEakUUd COENMHEHMS, PA3JI0KEHUS,
3aMeIIeHus, OOMEHa, B T.4. PEaKIUi TOPEHHS, OKHCIICHUSI-BOCCTAHOBIICHUS.

VYpaBHeHUsI OKHUCIEHUsA-BOCCTaHOBJIEHUs. CreneHb oOkucieHus. OKUCIUTENb M
BOCCTAaHOBHTEIIb. CocraBnenne u ypaBHUBaHHE OKHCIIUTEILHO-
BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ METOAOM BHGKTPOHHOFO 6aJ1cha. OKI/ICJII/ITGJIBHO-

NN P>

OK 01




BOCCTAHOBUTCIIbHBIC PCAKIWHU B MPUPOAC, HNPOU3BOACTBCHHBIX IIpOoHECCaX U
KHU3HCACATCIBHOCTH OPraHn3MOB

I[MpakTuyeckune 3aHATHS

IIpakTnueckoe 3ansitue Ne3. KosinuecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBl B XMMHHM M PacyeThl M0 YPABHEHUSM XHMHYECKHX
peakuuii. Mosb Kak eJUHMIIA KOJIMYECTBA BelllecTBa. MousipHas macca. 3aKOHBI
COXpaHEHMs Macchl W HHepruu. 3akoH ABorajapo. MonspHblii 00beM TIa30B.
OTtHOocuTeNbHAs INIOTHOCTH Ta30B. PacyeTsl 10 ypaBHEHUSIM XUMUYECKUX peaKLUi
C HUCHOJb30BAHHWEM Macchl, 00beMa (HOpPMaJIbHBIE YCIOBHUS) I'a30B, KOJIMYECTBA
BELIECTBA

Tema 2.2
DNEeKTPONIUTHYECKAs
JIACCOLHAIS
HOHHBIN 00MeH

Conep:xaHue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqeﬂue

N

TeOpI/I}I 3J'ICKTpOJ'II/ITI/I‘-IeCKOI71 JAUcCCoranuu. HoHsl. 9J'IeKTpOJ'II/ITLI,
HEIJICKTPOJIHUTHI. Peakniun HOHHOTO oomena. CocTaBlIeHUE peaKHI/Iﬁ HOHHOT'O
oOmeHa IMyTEM COCTABJICHUS UX MOJHBIX W COKPAIICHHBIX HMOHHBIX ypaBHeHHfI.
KucnorHo-ocHOBHBIC pCaKkuunu. 38.)18.HI/IH Ha COCTAaBJICHUC MOHHBIX peaxunﬁ

JlaGopaTopHble 3aHATHUS

JlabopaTopnasi padora Nel «Turbl XUMHYECKUX PEAKIUII»
HccnenoBanue TUIOB (10 COCTaBY M KOJUYECTBY MCXOIHBIX M OOPa3yIOLIMXCS

BEIIECTB) U NPU3HAKOB XUMHUECKUX peakuuid. [IpoBereHue peakiuii MOHHOTO
oOMeHa, OomnpeAeleHHe cpelbl BOJIHBIX PACTBOPOB. 3aJaHUs HA COCTABICHHE
VMOHHBIX PEaKIHi

OK 01

KouTtpoubHasn
padora 1

CTpOCHHe BEIIECTBA U XHMHYECCKHE PCAKIIUH

Pa3zgen 3

CTpOCHHe M CBOMCTBA HEOPraHu4eCKMuXx BeIIeCTB

Tema 3.1
Knaccudukanms,
HOMEHKJIaTypa U

Conep:xaHue yueOHOro MaTepuaJa

Teopernyeckoe o0yueHue

[Ipeamer Heopranmdeckoil xumuu. Kriaccudukaruss HEOPraHWYECKUX BEIIECTB.

NN B>

OK 01
OK 02




CTPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipoctbie u cioxHbie BeniecTBa. OCHOBHBIE KIACCHI CJIOKHBIX BEIIECTB (OKCH/IBI,
TUIPOKCUBI, KHCIOTHI, COJM). B3auMoCBsI3pb HEOPraHMYECKUX BELIECTB.
ArperatHble COCTOSHHUs BemiecTBa. Kpucramnmueckue u amMop(HbIE BEIIECTBA.
Tunsl  KpUCTAJUIMUECKUX  pEHIeTOK  (aToMHas, MOJIEKYJIspHas, HWOHHas,
MeTaJlsIn4eckasi). 3aBUCUMOCTh (DU3MYECKHX CBOMCTB BellecTBA OT THIIA
KPUCTAINTNYECKON pelIeTKH. 3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTHU BEIIECTB OT
BHUJA XHMHYECKON CBS3M M THUINA KPUCTAUIMYECKOW pemeTku. [IpuunHsl
MHOT000pas3usl BEIeCTB

HpaKanecmle 3aHATHUSA

IIpakTnueckoe 3ansiTme Ned. HomeHknaTypa HEOPraHMYECKMX BEILECTB:
Ha3BaHUE BEULIECTBA MCXOJd M3 UX XMMHUYECKOH (OpPMYJbl WM COCTaBIIEHHUE
XUMUYECKOH (opMynbl HMCXOJs M3 Ha3BaHMUs BeIIECTBA IO MEXKIYHApOJHOM
(MIOITAK) nnu TpuBHaJIbHOM HOMEHKIIATYpE.

Pemenne mnpakTuueckux 3ajaHUil 1o Kiaccu(UKaAMM, HOMEHKJIAType H
XUMHUYECKUM (pOpMysIaM HEOPTaHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB (yrapHbIH
ra3, yriaekuciblii ra3, aMMHak, raiieHas M3BECTb, HEralleHas U3BECTb, MUTHEBAs
colla W JpYTUX): Ha3blBaTh M COCTaBIATH (OPMYJIbI XMMHYECKHX BEIECTB,
OIIPEAEIATh IPUHAUIEKHOCTD K KJIACCy.

Hctounuku xumudeckoil nHpopManuu (cpeacTB MaccoBod HH(OpMaIUH, CETh
Wnrtepuer u npyrue). Ilouck mHdopmanuy mo Ha3BaHUAM, HAECHTU(UKATOPAM,

CTPYKTYpHBIM (hopmyram

Tema 3.2
DU3NKO-XUMHYECKHE
CBOMCTBA
HeOpFaHI/ILIeCKI/IX
BCIIIECTB

Conep:xanue yueOHOIro MaTepuasa

Teopernueckoe odyuenune

(op}

Mertamnbl. O6mue Qu3ndyeckue W XUMHYECKHE cBoWcTBa MeTamioB. CrocoOsl
MOJIy4eHHUsl. 3HaUeHHE METAJUIOB U HEMETAJUIOB B MPUPOJAE U KUZHEIACATEIbHOCTH
yesoBeKa U opranu3MoB. Kopposus MeTasuioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH.

Hemeramnel. OOmue ¢u3uueckue ©M XMMHUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuynsie cBoiictBa MetauioB [V— VII rpynmn. Knaccudukanus u HoMeHKIaTypa
coeiMHeHU HemeTauoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

OK 01
OK 02
OK 04




XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIOB,
TUAPOKCUIOB, KHUCIOT, COJiel U Jp.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
MPOCTBHIX BEIIECTB, BOJOPOHBIX COSUHEHUH, BBICIINX OKCHUIOB U THIPOKCHUIOB.

IIpakTHyeckoe 3aHsATHE 5

CocraBiieHHEe ypaBHEHUM XMMHUYECKUX PEAKLUI ¢ y4aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEUIECTB: METAJUIOB M HEMETAUIOB; OKCHIOB METAJJIOB,
HEMETa/NIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAaHUU U
aM(pOTEpHBIX THJIPOKCHUJIOB; HEOPraHMYECKHUX COJICH, XapakTepHU3YIOLIUX HX
CBOMCTBA.

PemeHne npakTMKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha CBOMCTBA,
COCTaB, MOJy4YeHHE U OE30MACHOE HCIIOJIb30BAHME BAaXKHEHIINX HEOPraHMYECKHX
BEIIECTB B ObITY U MPAKTUYECKOH J1eATEILHOCTH YelloBeKa

Tema
WNnentuduxarms
HEOPraHUYECKUX
BEIIIECTB

3.3.

Conep:xanue yueOHOro MaTepuaJa

JlabopaTopHoe 3aHsiTHE

N

JlaGopaTopnas padora 2 «nenTuduxaius HeOpraHUYECKUX BEIIECTBY.
Pemrenue OKCIICPUMCHTAJIBHBIX 3ada4 IO XWMHYCCKHUM CBOMCTBAM METALJIOB U
HEMETaJIOB, 10 pACIMO3HAaBaHUIO M TIOJNYYEHHIO COCIMHEHUH METaioB |
HEMETAaJJIOB.

WNnentudukanuss HEOPraHMUYECKUX BEIIECTB C HCIONB30BAHHEM WX (DU3HKO-
XUMHUYECKUX CBOWMCTB, XapaKTePHBIX KAdyeCTBEHHBIX peakiuil. KauecTBeHHBIC
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS

OK 01
OK 02

KonTtpoubnas
padora 2

CBoiicTBa HCOPTraHNYCCKUX BCIICCTB

Hroro 3a 1 cemecTp
YueOHasi HATPY3KA BO B3aUMO/IEHCTBHM C MpenoaaBarejleM— 324.

1 kypc 2 cemecTp

32

Pa3nesa 4 Oprannyeckasi XuMust

Pa3znen 4

CTpoeHue u CBOMCTBA OPraHUYECKHUX BelleCTB

24




Tema 4.1
Knaccudukanus,

CTpOCHHE u

HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

Conep:xanue yueOHOro MaTepuaJia

Teopernyeckoe o0yueHue

N

IlosiBiieHHE U pa3BUTHE OPraHUYECKOM XUMUHU KakK Haykd. [Ipeamer oprannueckon
XUMUHU. MeCTo ¥ 3Ha4eHHE OPraHUYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
XUMUYECKOE CTPOCHHME KaK MOPANOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO
UX BaJICHTHOCTH. (OCHOBHBIE TIIOJIOKEHHS TEOPHUM XUMUYECKOTO CTPOCHHUS
opraHuuyeckux coenuHeHuil A.M. bymiiepoBa. YrinepoaHslil cKelleT OpraHu4ecKon
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHYECKOIO CTPOEHUS MOJIEKYI.
N3omepus u u3oMepsl.

[lonsatue o ¢QynkumonanpHo rpynme. Pagukan. IlpuHmumel kiaccupukanum
OPraHWYEeCKUX COECIMHEHMH. MexayHapoaHas HOMEHKIATypa W I[PHUHIMIIBI
HOMEHKJIATYpbl OpraHUYecKux coenuHeHui. [lonsitue 00 azoTcopepIKaIIux
COEIMHEHUSX, OMOJIOrMYeCKH aKTUBHBIX BellecTBax (yriaeBojax, xKupax, Oemkax u
1p.), BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUSX (MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3BEHO)

IpakTuyeckue 3aHaTHA N6

HomeHnknarypa opraHM4ecKMX COEIUHEHHMH OTIENbHBIX KIJIACCOB (HACHIILIEHHBIE,
HEHACBIILIEHHbIE U apOMAaTUYECKHUE YIIIEBOIOPO/Ibl, CIUPTHI, (PEHOIbI, adbICTUIB,
KETOHbI, KapOOHOBbIe KUCIOTHI M Jp.) CocTaBlieHHE IMOJHBIX U COKpAIEHHBIX
CTPYKTYPHBIX (POPMYJT OPTraHUYECKHX BEILECTB OTAEIbHBIX KIACCOB, UCIOIb3Ys UX
Ha3BaHMsSI 10 CHCTEMaTH4YeCKOW U TPUBHUAJIBHOW HOMEHKJIAType (ITHUJIEH,
aneTuieH, TauNepuH, (eHon, dopMalbIeru], YKCYCHas KHCJIOTa, TJIMIIHMH).
Pacuersl mpocteifmelt  Gopmysbl  OpraHMYECKOW MOJEKYJbl, HCXOIs U3
AJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpraHN4YeCKHUX
COCIMHECHMH

Conep:xanue yueOHOro MaTepuaJa

12

Teopernyeckoe o0yueHue

10

OU3UKO-XMMHYECKUE CBOMCTBA OPraHMYECKHX COCAMHEHUW OTIEJIbHBIX KJIacCOB
(ocobenHocTr  KiaccUpUKAIMM M HOMEHKJIATyphl  BHYTPH  KJacca;
TOMOJIOTHYECKHA psii ¥ oOmiass ¢opmyna; u3oMepus; (U3NUECKHe CBOMCTBA;

OK 01
OK 02
OK 04




XUMHYECKHE CBOMCTBA; CIIOCOOBI IMOTYICHHUS):

— IpeneibHbIE YIIEBOAOPOAbl (ANKaHbl M LMKJIOANKaHbl). 'OpeHne MeTaHa Kak
OJIMH M3 OCHOBHBIX MCTOYHMKOB TEIUIa B NMPOMBINUIEHHOCTH U ObITy. CBOiicTBa
IIPUPOJHBIX YIJIEBOIOPOI0B, HAX0XK/IEHHE B IPUPOJE U IPUMEHEHHUE ANKaHOB;

— HempenenbHble (IKEHbI, aIKUHBI M alKaJAMEHbl) U  apoOMaTHYecKue
yrieBofoposabl. l'opeHue amneruiaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO
IJIAMEHHU JUISl CBAPKU U PE3KU METAJLIOB;

— KHCJIOPOJICOIEPKAIINE COSAMHCHUS (CTUPTHI B (PEHOBI, KapOOHOBBIE KHUCIOTHI
1 3QUpBI, ambACTHIBI U KETOHBI, KHUPHI, YIIIeBoabl). [IpakTHueckoe npruMeHeHne
OTUJIEHIJIUKOJIA, TJIMLIEPUHA, denomna. [Ipumenenue (dhopmanbaeruaa,
aleTanpJerua, YKCyCHOM KHUCJIOThL. Mblda KaK COJHM BBICIIUX KapOOHOBBIX
KH1cIoT. Morolue cBoiicTBa Mbliia

— a3oTcoAepXkalide COoeIMHEHHMs (aMMHbBI M aMUHOKMCJIOTHI,  O€NKH).
BricokoMoneKkynsipHble COETUHEHUS (CHHTETUYECKHE U OMOJIOTMYEeCKU-aKTUBHBIE).
Momnowmep, nonumep, CTpyKTypHOe 3BeHO. [lonmMepu3anus sTuieHa Kak OCHOBHOE
HaIlpaBJICHUE €TI0 UCITOJIb30BAHUSA.

I'eneTndeckas CBsI3b MEXKy KJIACCAMHU OPraHUYECKUX COCIMHEHHUN

IIpakTnuyeckoe 3ansitue 7

CBoiicTBa OpraHMYeCKMX COEJUHEHUN OTIENbHBIX KJIAacCOB (TpUBHAJIbHAs MU
MEXIyHapOaAHas HOMEHKJIATypa, XUMHUYECKHE CBOICTBA, CIIOCOOBI MOIYyYEHUS):
npeneiabHble (aJKaHbl W IMKJIOAIKaHbl), HEIMpeleibHble (AJIKEHBI, AJIKUHBI H
aJIKaJIMeHbl) U apOMaTHYECKHUE YTJIEBOJOPObI, CIIUPTHI U (EHOIbI, KapOOHOBBIE
KHCIOTBI U 3(QUpbl, albJeruibl U KETOHbl, aMHUHBI ¥ aMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs. 3aJlaHusi Ha COCTaBJIEHHE YpaBHEHHM
XUMHUYECKUX pEaKIui C y4acTHEM OpPraHMYeCKHX BEIIeCTB Ha OCHOBAaHUHM HX
COCTaBa U CTPOCHHUS

IIpakTHyeckoe 3ansitue 8

CocraBneHue cxeMm peakuuidi (B TOM 4YHCIE€ MO NPEATOKEHHBIM LENOYKaM
MpEeBpalIeHN), XapaKTepU3YIOIIUX XHMHYECKHE CBOICTBA OpPraHUYEeCKUX




COEAMHEHUI OTIENBHBIX KJIACCOB, CHOCOOBI MX IIOJY4YE€HUS M Ha3BaHUE
OPraHWYEeCKUX  COCAVMHEHUN 10  TPUBHUAIBHOM  WIM  MEXAYHapOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIIATYpE.

Pemenne mnpakTMKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3alaHUN HAa CBOMCTBA

OpPraHu4€CKUux COCI[I/IHeHI/Iﬁ OTACJIBHBIX KJIACCOB

JlabGopaTopHble 3aHATHUS

JlabopaTopHas padora 3 [lonyuenue sTuieHa U U3y4e€HUE €0 CBOWCTB
[lonydyeHnue 3TuiIEHA U3 3TaHOJA B JIAOOPATOPUHU U HU3YUYEHHE €ro (PU3MUECKUX U
XuMHYecKkuX cBoucTB. CocTaBiieHUE peaKHI/Iﬁ MNPpHUCOCAUHCHNA M OKHCJICHUA Ha
npuMepe STuieHa. PereHne pacdeTHbIX 3a7ad C MCIOJb30BAaHMEM IUIOTHOCTH
ra3oB 10 BOJIOPO/Y U BO3AYXY

Tema 4.3.
WNnentuduxarms
OpPraHUYECKUX
BEIIIECTB, UX 3HAUYEHUE
Y IPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
IEeITEIbHOCTH
YyeJI0BEKA

Coaep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqeﬂue

o

buooprannueckue coenuuenus. [Ilpumenenne u 6uogoruyeckasi pojib yrieBOIOB.
OkwuclieHHe YTJIeBOJOB — HMCTOYHHUK DHEPrUU >KUBBIX Opranu3mMoB. Oobmactu
MpUMEHEHUs aMHUHOKHCIOT. [IpeBpamieHus O€TKOB TMHIMM B OpPraHU3ME.
buonoruueckue ¢ynkuun OenkoB. buonormueckue QyHkuuu xkupoB. Poinb
OpPraHUYECKO XMMUU B PEUICHUH MPOOJIeM MUIIEBOM 0€30MacHOCTH

Ponb oprannueckoil XMMUM B pPeLIEHUU MPOOJIeM dHepreTuyeckoil 0e30MacHOCTH,
B Ppa3BUTHM MEIWIMHBI, CO3JJaHUHM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB
SHEpruM (ajdbTepHATHUBHbIE HCTOYHHKU 3Hepruu). OnacHOCTb BO3JCHCTBHS Ha
KUBBIE OPTaHU3Mbl OPTAaHUYECKUX BEILECTB OTIEIbHBIX KIaccoB (YIJIE€BOJOPO/IbI,
CHUPTHI, (PEHOJBI, XJIOPOPraHNYECKHE MPOU3BOAHBIE, abAETUIBI U JIP.), CMBICI
[IOKa3aTelIs MPeIeIbHO J0IyCTUMONW KOHIICHTPALUH

JlabopaTopHble 3aHATHSA

JlabopaTopuasi pabora Ned «UneHtuduxaryss OpraHMYECKUX COETUHEHUI
OTJIENbHBIX KJIACCOBY

Wnentudukanus opraHU4eCKUX COCAMHEHHMH OTIENIbHBIX KJIaccoB (Ha MpuMepe
aNbJIETUJI0B, KpaxMmalia, YKCyCHOM KHCIIOTbI, OEJIKOB U T.II.) C UCIIOJIb30BAaHUEM HX

OK 01
OK 02
OK 04




(U3NKO-XMMHUYECKUX CBOWCTB M  XapakTEpHBIX KAUYECTBEHHBIX  PEaKIHil.

Henarypanus Oenka npu HarpeBaHuu. L{BeTHbIE peakun 0enkoB. Bo3HUKHOBEHHE
AQHAJIMTUYECKOTO CHUTHAJIla C TOYKM 3pEHHS XHMHUYECKMX IPOLECCOB IpHU
MO3BOJIAIONIEH  MACHTU(PUIUPOBATD

IIPOTCKAHHNU KauyeCTBECHHOMU p€akuuu,

MMPCATO0KECHHBIC OPraHNYCCKHEC BEIICCTBA

KoHnTpoabHasn
pabora 3

CTpyKTypa H CBOIICTBa OPraHMYeCKUX BeLIeCTB

Pasznen 5

Kunernyeckne mu TEPMOAUHAMUYECCKHUE

XHUMHYECKHX peaKkuuid

3aKOHOMEPHOCTH NMPOTCKAHUSA

12

CKOpOCTh XUMHUYECKUX
peakuui.

XUMHYECKOE
paBHOBeECHE

Conep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

N

CKOpOCTh peakiuy, €€ 3aBHCUMOCTh OT pa3JIHYHBIX (PAKTOPOB: TPHUPOJIBI
pearupyromux BelecTB, KOHIEHTPAIUN pearupyroux BelecTB, TEMIEPATypsl U
IUTOIIAM PEaKIIMOHHOM MOBEPXHOCTH. TemoBbie 3(h(heKThl XUMUUYECKUX PEaKLIUH.
DK30- M SHIOTEPMHUECKHUE, PEAKIIHH.

OObparuMocTh peakuuii. XHMHYECKOE pPABHOBECHE U €ro CMEIIeHUEe TIO0A
JeUCTBUEM pa3IMYHBIX (PAKTOPOB (KOHLIEHTpALMsl pPEareéHTOB WM IPOAYKTOB
peaKIum,

JlaBlieHWe, TeMIlepaTypa) JUisi CO3JaHUS ONTHUMAIbHBIX YCIOBUMN

MIPOTEKaHUs XUMUYeCKHX IpoueccoB. [Ipunnun Jle [laTense

IIpakTuyeckue 3aHATHS

IIpakTnyeckoe 3ansitue 9 PemieHue NmpakTUKO-OPHMEHTHPOBAHHBIX 3aJaHUNM Ha
aHamu3 (pakTOpOB, BIMSIOUIMX HA M3MEHEHHE CKOPOCTH XUMHUYECKOW peakiiu, B
T.4. C MO3UIMNA KOJIOTUYECKU LIEIecO00pa3HOro MOBEIEHUS B OBITY U TPYAOBOM
JEATEIbHOCTH B LEIAX COXPAHEHUs CBOETO 30POBbs U OKPYXKAIOLIEH IIPUPOIHOU
CpelBbl.

Pemrenne nmpakTHKO-OPUEHTUPOBAHHBIX 33JlaHWK Ha NPUMEHEHHe npuHuumna Jle-
[IlaTenbe nus HAaXOXKIACHWS HAIPAaBICHUS CMELICHWS PAaBHOBECHS XHMHUYECKOU
pEaKIMK U aHaIHu3 (PaKTOPOB, BIUSIOIIMX HAa CMELIEHHE XUMUYECKOTO PaBHOBECHS

OK 01
OK 02

Pa3zgen 6

PacrBopsI

OK 01




Conep:xanue yueOHOro MaTepuaJia

OK 02

Teopernueckoe o0yueHune OK 07
PactBopenne kak  ¢u3MKO-XMMHYECKH  mpomecc. PactBopel.  CriocoObl
MIPUTOTOBJIEHUST pacTBOpoB. PacTBopuMocTb. MaccoBasi [10Ji1 pPacTBOPEHHOTO
BemiecTBa. CMBICH TOKa3aTensl MpeleiabHO JOMYCTUMOM KOHLIEHTPAallUd U €ro
HCIIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKO 0€30MacHOCTH.
[IpaBmiia 3KOJOTMYECKH 1€1€cOo00pa3HOro IMOBEAECHUS B OBITY U TPYJIOBOM
NESTEIbHOCTH B LIEJISIX COXPAHEHUs CBOETO 3/I0POBbS U OKPYKarolled MpUpOIHON
Tewa 6.1 Cpe/ibl; OIIaCHOCTh BO3ACHCTBUSI HA KUBbIE OPIraHU3MBbI OIIPE/ICIIEHHBIX BEIIECTB.
[TonsiTre o pacTBOpax .
Pemenre mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM Ha PaCTBOPHI,
HCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJICTBEHHON JESITEILHOCTH YeJIOBEKa
IpakTuyeckue 3ansiTus 10
Pemienne 3agau  Ha  OPUrOTOBJIEHHME  pPacTBOpPOB. PemieHue  MpakTHUKO-
OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HA JTUCIIEPCHBIE CUCTEMBbI, UCTIOIb3yEMbIE
B OBITOBOM W TPOU3BOJICTBEHHOM JEATEIBbHOCTH 4YEJIOBEKAa, C MO3MUIMH
9KOJIOTMUECKON ©0€30MacHOCTH MOCIEACTBUM M I'PaMOTHBIX PEHIEHUH MpoOieM,
CBSI3aHHBIX C XUMHEH.
Conep:xanue yueOHOro MaTepuaJa
JlaGopaTopHble 3aHATHS OK 01
Tema 6.2
VlcCe IoBaHHe CROHCTE JlabGopaTtopHas pabota 5 «HpI/IFOTOBnueHI/Ie paCTBLOPOB». OK 02
PACTBOPOB [IpuroTtoBneHue pacTBOPOB 3aJaHHON (MaccoBOH, %) KOHIIEHTpALMH (C TPAKTHKO- OK 04
OpPUEHTUPOBAHHBIMU BOIPOCAMHM) U OTIPE/IeTICHUE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlePKaHUe (COoepPKaAHUe NPUKIATHOTO MOTYJIs1)
Paznen 7 Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BeKa OK 01
Xumus B ObITY H Coaep:xanue yueOHOro MaTepuaJia 8§ 8421
MIPOU3BOJICTBEHHOM Teopernyeckoe o0yueHue OK 07
NEATEIIbHOCTH Hogelimme noctukeHns XMMUYECKOM HAYKHM M XMMHYECKOM TEXHOJOTWH. Poub
4CJIOBCKA XUMHH B OOCCIICUEHUH OKOJOTMYECKOH, JHEPreTHMYeCKOM W  IMHUIIEBOM




6€3OHaCHOCTI/I, pPa3BUTHU MCIAUIHUHBI. HpaBHna MOMCKa M aHadW3a XUMHWYECKOM
uHbOpMAalMM W3 PpaA3IMYHBIX HCTOYHMKOB (HayyHas W y4yeOHO-HayyHas
TuTepaTypa, CpeacTBa MaccoBoi nHMopmanuu, cetb IHTepHET)

IIpakTuyeckue 3ansaTus 11-12

[Tonck u aHanu3 KEHCOB O MPUMEHEHHMH XMMHUYECKHUX BEIECTB M TEXHOJOTH ¢
yuyeToM Oynymeil npodeccuoHalbHOM JESTENbHOCTH IO TeMaM: BaKHeHIue
CTPOUTEIBHBIE MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKd, CTEKJIO,
KepaMHKa, MaTepuainbl [JIsi DJIEKTPOHUKH, HAHOMATEPHANIbl, TEKCTUIbHBIC
BOJIOKHA, HWCTOYHHUKH OJHEPrUH, OPraHWYECKUE W MHUHEpaJbHbIC YI0OpeHus,
JIEKApCTBEHHBIC BEIIECTBA, OBITOBASI XUMHSI.

3amuTa: [IpencraBnenue pe3ynbTaToB pelieHUs KecoB B popMe MUHHU-A0KIAAA C
Mpe3eHTalue

HpOMe)K)’TO‘lHaﬂ arrecranusd 1mo JMCuMIJJInHe (3aqu)

| 2

Hroro:

O0bem o0pa3oBaTeIbHOI MPpOrpaMMsl -72 4

YueOHasi HArpy3Ka BO B3auMo/eiicTBIH ¢ npenoaasareiem— /0 4.

B TOM 4YHcJIe

Jlekumii — 32 u.
JlaGopaTopHubix 3ansiThii —10 u.
IMpakTHyeckux 3aHATHIH — 28 U.

IIpome:kyTouHasi aTTecTanusi B oopMe 3a4eTa ¢ OLEHKOI - 2 4.




3 YCJIOBUSI PEAJIM3AIIAY YUYEBHOM JTUCIATIIIMHBI

3.1. [Jas peanu3auuym NporpaMmbl Yy4eOHOW JUCHMIUIMHBI JOJKHBI OBITh
NMPeAyCMOTPEHbI CJeAYlIHe ClleHATbHbIe IOMEeIIeHU
Kabuner «Xumumn», OCHaIIeHHBI 000pyI0BaHUEM:
Pabouee mecto npenoaBarens;
[Tocamounbie MecTa MO KOJIMYECTBY 00YYarOIINXCS;
Jlocka knaccHasi;
[kad nns peakTUBOB;
[Ika¢ BBITSKHOM;
Cron a1 HarpeBaTeNIbHBIX TPUOOPOB;
XuMuueckas rnocyzna;

NGO~ wWDdE

PeakTuBs u JICKApCTBCHHLBIC CPCACTBA,

©

AnmnapaTypa, OpuOOpBI: KalbKYJISATOPbI, BECHI, Pa3HOBECHI, AUCTHILIATOP, IUIMTKA
JJIeKTpUUecKasi, OaHs BOJSHAs, CHUPTOMETPbI, TEPMOMETPbl XHMHUYECKHE, MMKPOCKOII
OMOJIOTHYECKU, apeoMeTp;

10.  HaOopsl mapocTep>KHEBBIX MOJAEIECH MOJIEKYJ, MOJEIN KPUCTANIUNUYECKUX
PEIIeTOK, KOJUIEKIIMU MPOCTHIX U CIIOKHBIX BEHIECTB /MM KOJUICKIIUHU MOJUMEPOB; KOJUIEKITUS
TOPHBIX TOPOA ¥ MHHEpaioB, Tabimuna MenaeneeBa, y4yeOHbIe QMIBMBL, LU(POBHIC
00pa3oBaTeIbHbIE PECYPCHI.

11. TexHuueckue cpeacTBa OOYYEHMs: KOMIIBIOTED C JIMLIEH3MOHHBIM IPOrPAMMHBIM
o0ecrieyeHreM, MyJIbTUMEIUITHAs yCTaHOBKA.

3.2. UndopmaninoHHoe odecrieueHre peaar3aly IporpaMMel

3.2.1. OcHOBHEBIE TeYaTHBIE U3IaHUS

1. Aun¢unorenora, M. B. Xumusa: yueOHHK U TPAKTUKYM Ui CpEIHEro
npodeccuonansHoro odpasosanus / . B. AnpunoreHosa, A. B. baokos, B. A. [lorikoB. — 2-¢
U3, ucrp. u jgon. — Mocksa: M3marensctBo KOpaiit, 2022. — 291 c.

2. [[leromixuna, H. A. O6mas xumus: yueonuk st CI10 / H. A. llleronuxuna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

3. Huxoneckuii, A. b. Xumusa: yueOHMK U TPAKTUKyM IS CpPEAHEro
npodeccuonanbHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3j., nepepad. u
non. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4. Xumus: y4eOHMK JUIs CpefHero mnpodeccuoHaabHoro obpazoBanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan; mox obmieii penakuueii I'. H. daneesa.
— 2-e m31., mepepad. u mor. — Mocksa: M3marensctBo HOpaiit, 2022. — 431 c.

JlonOTHUTENBHBIE NCTOYHUKA

1. I'ycea, E. B. Xumus gya CIIO: yue6HOo-MeTonnueckoe mocodue / E. B. I'ycesa,
M. P. 3uranmmna, /1. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texkcr: snekTpoHHbli // Jlaub : snexTpoHHO-OMOMMOTeuHas cucrema. — URL:

https://e.lanbook.com/book/196096 (nmata oOpamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPU3. MOJIb30BATEICH.

2. Yepuukona, H. 0. Xumus B 10CTymHOM H3JI0KEHUU: yueOHOE TocoOue sl cro /
H. 0. UepHukoBa. — 2-e u3n., crep. — Cankrt-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-
5-8114-9500-9. — Texkcr: anexTpoHHsIii // Jlanb: anekTpoHHO-0MOIHOTeYHast cuctema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum goctyna: s



aBTOpU3. MOJIb30BATEIICH.

3. HlesuunpiHa, JI. B. Xumusa: ydse6Hoe mocodbue / JI. B. IleBuuupbna, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — Texkcr:
AJIEKTPOHHBIN // Jlanb: ANEKTPOHHO-OMOIMOTeUHAS cucrema. — URL:

https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexxum pocryma: s
aBTOPU3. MOJIb30BATENCH.

4, bmunos, JI. H. Xumus: yaeonuk mis CI1O / JI. H. biunos, W. JI. [lepdunona, T.
B. CokonoBa. — 2-¢ u3a., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — Texcrt: ameKkTpoHHBIN // JlaHb: 35ekTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum poctyma: ais
aBTOPU3. II0JI30BATEIICH.

o. Uepnukoa H. 1., MemepskoBa E. B. Pemaem 3agaun no Xumuu
camocrosTenbHo: ydeOHoe mocodue / H. FO. UepnmkoBa, E. B. MemepsikoBa — CaHKT-
[TetepOypr: Jlans, 2022. — 328 c.

6. PesnukoB B. A. COopHUK ympaXHEHHH M 3aJad MO OPraHMYECKON XHUMUU:
yuebHoe nocooue / B.A. Pe3nukoB — Cankr-IlerepOypr: Jlanp, 2021. — 226 c.

7. Kanyctuna A. A., Xanpuenko U. I'., JIubanos B. B. O0mas u Heopranuyeckas
xumus. [Ipaktukym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B. JInbanos — Cankr-IlerepOypr:
Jlanb, 2020. — 152 c.

NHuTtepHeT-pecypcesl

1. hvsh.ru — XKypran «Xumus B mIKOJIE».

2. https://postnauka.ru/themes/chemistry — nexiuu mo xumum Ha caire ITocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynspubiii npoekT «DIeMeHThl OOJbIIoN Hayku» ((pu3uKa, XUMUS,
MaTeMaTHKa, aCTPOHOMHUS, HAYKH O XHU3HH, Hayku o 3emie). HoBocTH HaykM, KHUTH, HAy4HO-
HOMYJISIPHBIE CTaTbU, JIEKLIUH, SHIUKIONEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHo-TonyssipHOTO XypHana «llortenuumany. XKypuan uznaércs ¢ 2005 r., ¢ 2011
r. — paszzaen «Xumus».

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

CaiiT Hay4HO-TIOMYJISIPHOTO JKypHasia «XuMus U xu3Hb». JKypHan uznaércs ¢ 1965 r.

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

OTkpbITass 27€KTpoHHaAs OuOnMMoTeka xumuueckoro mnoprana «Chemnet», comepx ut
yueOHbIe U MHGOPMAIMOHHBIE MaTepHallbl ISl IIKOJIHHUKOB M yuuTenei. B Helt MOXHO HalTH
yueOHUKM MO0  o0mel W HEOpraHUYeckoi  XHMMHH, OpraHM4eCKOM  XUMUH,
MYJIbTHMEANaMaTepHaIbl, a TAaKKE 3aauyll XUMHUYECKUX OJIMMIIMA] C PEIICHHSIMH, 3a7adu
BCTYMUTEIBHBIX SK3aMEHOB I aDUTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Wudpopmannonnsle  marepuansl o0  onumnuagax:  MOCKOBCKOM — TOpOJCKOM,
Bceepoccuiickoii, Menneneesckor, MexnyHaponHou. IIpuBeneHsl 3aauud TEOPETHUECKUX U
HKCIIEPUMEHTAIBHBIX TYPOB, TOIPOOHBIE pEIIeHHs, CIUCKH U doTorpaduu modenutenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TMCTAaHIIMOHHOTO OOYYECHHsI, HAIIPAaBIICHHAS B MEPBYIO OYepellb Ha TIOJATOTOBKY
K OJIMMIINAJIaM BCEX YPOBHEH — OT MIKOJBHBIX 0 MexayHapoaHoi. CalT COIepKUT OTpOMHOE
KOJIMYECTBO 3a/la4, CTPYIUPOBAHHBIX KaK IO TeMaM, TaKk M IO ojuMmuaaaM. [lo Bcem
OCHOBHBIM pa3JlielaM XHMHU TPHUBEIEH TEOPETHUECKUI Marepuan W pa3o0paHbl pelieHus



THIIOBBIX 334a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HanorexHomorusiM. OCHOBHas 1elIb — pa3BUTHE 00pa3oBaHUs B 00JACTH
HAHOTEXHOJIOTUI U MOATOTOBKA K MHTEPHET-OJIMMITUAJIE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas mHdopmanus 0 XMMHUYECKHUX 3JEMEHTaX M UX CBOMCTBax (Ha
AHTJIUHCKOM SI3bIKE).

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

Pycckos3pIUHBIN CAalT O CBOMCTBAX XMMUYECKHUX HJIEMEHTOB.

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

Hexommepueckuii  caliT  oHJAiiH-00pa3oBaHUs, COJNEPKUT MHOTO  HHTEPECHBIX
00pa3oBaTelbHBIX KYpPCOB M BHJICOJICKIIMUA JIJISl IIKOJIBHUKOB, CTYACHTOB W yuutened. EcTe
HECKOJIBKO KYPCOB 10 XUMUHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiitr Chemical Abstract Service = — camblii aBTOPUTETHBIH B MHpPE XHUMHUU
MH(OPMAILIMOHHBIN HHTEPHET-peCypC (CaNT MIIATHBIN).

13.  http://www.organic-chemistry.org/

[Topran no opraHrYeCcKOl XMMUU HA AHTJIMMCKOM S3BIKE.

14.  http://www.xumuk.ru

CaliT 0 XMMHMM: KJAaCCHUYECKHE Y4YEOHUKH, CIPABOUYHMUKH, OSHIMKIONEINU, IOUCK
OpPraHNYECKHUX U HEOPTraHWYECKUX PEAKLUI, COCTABICHUE YPABHEHNUN PEAKIIUM.

15.  http://orgchemlab.com/

CaiiT, HOCBSIIEHHBIN TPAKTHUECKON paboTe B 1abopaTopuun

1. Tabpuensn O. C. wu gp. Xumus a8 1npodeccuili M cHeuHagbHOCTEN
ecTeCTBEHHOHay4YHOro npoduis: yueonuk st CII0. - M., 2018

2. Tabpuensu O. C. wu gp. Xumus a8 1npodeccuil W crenuagbHOCTEN
ecTecTBeHHOHay4YHoro npoduis: [Ipaktuxym: yue0. mocobue 1 CIIO. - M, 2016

3.2.2. OCHOBHBIE YJICKTPOHHbIC U31AHUA

1. Xumus: yuyeOHUK As cpenHero npogdeccruonansHoro odpasosanus / FO. A. JleGenes,
I'. H. ®agees, A. M. I'ony6es, B. H. IllanoBan; nox o6meii penakuueit I'. H. ®aneeBa. — 2-¢
u3n., mnepepad. u gon. — MockBa: WznatensctBo [Opaiit, 2022. — 431 c. —
(ITpodeccronansuoe obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: 7eKTPOHHBINA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/491035

2. Axdunorenoa, WM. B. Xumwus: y4eOHMK U TPAKTUKYM JUJII CPEIHETO
npodeccuonanbHoro oopasosanus / . B. Aupunorenona, A. B. babkos, B. A. [lonkoB. — 2-¢
u31., ucop. u gomn. — MockBa: M3garensctBo FOpaiit, 2021. — 291 ¢. — (IIpodeccuonanpHoe
obOpazoBanue). — ISBN 978-5-534-11719-6. — Texkcr: anexkrponHslii / ObOpa3oBarenbHas
iatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/471677

3.2.3. JlomoJHUTEIbHBIE HCTOYHUKHU

1. 3aiineB, O. C. Xumwus. JlaGopaTopHblli NPaKTHKyM M COOpPHUK 3amad: ydeOHOe

nocobue g cpeaHero mpodeccuoHanbHoro obOpazoBanus / O. C. 3aitneB. — MockBa:
WznatenberBo FOpaiit, 2020. — 202 c¢. — (IIpodeccnonansaoe obpasosanue). — ISBN 978-5-
9916-8746-1. —  Tekcr: osmektponHsit //  3BC  HOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/452597
2. AnekcanapoBa, D. A. XuMHUS HEMETa/UIOB: y4€OHUK U TPAKTHUKYM IS CPEIHEro
npodeccuonaabHoro oopazosanus / 3. A. Anekcanaposa, M. M. Cunoposa. — 3-€ u3., UCTIP. U



non. — Mocksa: UznarensctBo FOpaiit, 2020. — 358 ¢. — (IIpodeccuonanbroe oOpa3oBaHue).
— ISBN 24 978-5-534-00704-6. — Texcr: snextponssiii // DBC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/452923

3. Jleonoma, I'. I'. Xumus: yue6noe nocobue / I'. I'. JleonoBa. — Canxt-IleTepOypr:
Jlanp, 2019. — 208 c¢. — ISBN 978-5-8114-3977-5. — TexkcT: 3nexTpoHHbId // JlaHb:
anekTpoHHO-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/125726

4. Yepuuxona, H. FO. Xumus B 10CTymTHOM H3JIOKEHUU: yueOHOe rmocodue s cmo / H.
1O. YepnukoBa. — 2-¢ u3x., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316 c. — ISBN 978-5-
8114- 9500-9. — Texcr: anekTpoHHbIN // JlaHb: 251eKTpOHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/195532

5. O0mass u HeopraHuveckas XuUMUs As (apMaieBTOB: y4EOHHK W TPAKTUKYM IS

cpenHero mpodeccuoHanbHOro obpasoBanust / B. B. Herpebeukuit [u np.]; mox oOmiei
penakmueit 1. FO. benasuna, B. I1. CepreeBoii. — Mocksa: M3garensctBo FOpaiit, 2019. — 357
c. — (ITpoeccronansuoe obpazoBanue). — ISBN 978-5-534-02877-5. — TekcT: 27eKTpOHHBIH

// OBC KOpaiir [caiiT]. — URL: https://urait.ru/bcode/433401
6. Xaxanmna, T.M. Opranudeckas xumus: ydeOHOe mocoOue [UJIsI CpPETHETO

npodeccuonanibHoro obpazoBanus / T. WM. Xaxanumna, H. I'. OcumnenkoBa. — MockBa:
WznatenberBo HOpaiit, 2020. — 396 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-00948-4. —  Tekct: onekrponnbii //  OBC  IOpaiir [caiir]. —  URL:

https://urait.ru/bcode/449689

7. T'abpuensu O. C., JIsicoBa I'. I'. Xumusi: kHura ajis mperogaBarens: yde0. METO/.
rmocooue. M., 2016. 275c.

8. T'abpuensn O.C. Xumus: TecTsl, 33a4l U ynpaxHeHus: yued. IlocoOue st ctyn.
yupexaenuit cpen. npod. oopazosanus / O. C. I'abpuensn, I'. I'. JIsicoBa. — 5-e u3n., crep. —
M.: U3parensckuii neHtp «Akanemus» , 2017. —336 c.

9. l'abpuensu O. C., OctpoymoB U. I'., CrnaaxoB C. A., Hlopodpeer H. M. Xumus:
npakTtukyMm: yue6. [locobue mis cTya. yupexnaenuit cpea. npod. odpasosanus; noxa pexn. O. C.
["aGpuensina. — 5-e usa., crep. — M.: U3natenbckuil nentp «Axagemus» , 2018. —272 c.

10. Bukunenus (caiit)URL: http://ru.wikipedia.neorg/wiki/

11. Xumuxk (caiit) URL: www.xumuk.ru

12. bubnuoteka (caiit) URL: http://www.fptl.ru/biblioteka/neorganika.html 28

3.3 IlepeyeHb NPOrpaMMHOr0 odecneyeHusi, NMPoPeccCHOHAIBLHBIX 0a3 JAHHBIX,

HHPOPMAIMOHHBIX CIIPABOYHBIX cucTeM pecypcoB HH(OPMALITOHHO-
TeJ1eKOMMYHUKANOHHON ceTH «MHTepHeT», He00XOAUMBIX /Jisi OCBOEHHS Y4eOHOro
npeamMera

CoBpemenHnsble npodeccuoHanbHble 0a3bl JaHHbIX (CIIB/]):

Ne HaumenoBanue

O6pazosatenbHas miathopma FOPAUT (DnekTponHas oGpa3oBaTelIbHAsI CHCTEMA)
1 Jorosop Ne 726-21 ot 01.06.2021r

OnektpoHHble yueOHble u3ganus OO0 «Pocyuebnuk» («Ipoda»-«Benrana-I'pad»)
2 Jorosop Ne 1T1-4/426-21 ot 02.04.2021 .

OnektponHble yueOnble m3mpanus AO «M3gatenbctBo «lIpocBemenue» oroop Ne
3 1432-21 ot 08.11.2021r.;

OnektpoHHass  Oubmmoreunas cucrtema «PROFoOpasoBanue»  JloroBop — Ne
4 7980/21/904-21 ot 06.07.2021 r.;

DnekTponHas oubnuorteunas cucrema «M3narensctBo Jlanb» Jlorosop Ne 914-21 ot
5 07.07.2021 r.;



https://urait.ru/bcode/452923
https://e.lanbook.com/book/125726
https://e.lanbook.com/book/195532
https://urait.ru/bcode/433401
https://urait.ru/bcode/449689

OnektponHas Oubnmuoreunas cucrema «3BC JIAHb» Jloroop Ne 915-21 ot
6 07.07.2021 r.;

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI1
JUCUMUIINHBI

KoHTpoins u oneHka pe3ynbTaToB OOY4YEHMsI OCYIIECTBISIETCSl IpenojaBaTelieM B
IIpOLIeCcCe MPOBEICHUS MPAKTUYECKUX 3aHIATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKKe
BBIMOJIHEHUS]  OOYYalOIUMUCS  MHIUBUAYAJIbHBIX  33JaHUM, TPOEKTOB, HCCIEIOBaHUM.
Pe3ynpTarel 0OyueHHMs ONpEAENsOT, 4YTO OOydarolMecs JOJDKHBI 3HaTh, I[OHMMAaTh U
JEMOHCTPHUPOBATH 10 3aBEPIICHUN N3YYECHUS JUCLIUILINHEL.

Pe3ysibTaThl 00ydeHus’ Kpurepun ouenku MeTtoabl OLIEeHKHU
3nanus: - 00BSICHSIET OoCHOBHbIE | Tekymuii KOHTPOJIb
0 MECTE€ M 3HAYECHUH XMUMHHU B CUCTEME | IOHATHS U TEOPUU XUMMUH; 10 KaKJ0U TeMe:

CCTCCTBCHHBIX HAYK H eé pojin B | - U3JIaract (I)PISPI‘ICCKI/II\/'I CMBICII | - yCTHBIﬁ OIIpoC,
obecreueHU yCTOI\/'I‘-II/IBOl"O Pa3sBUTHA | TOPAAKOBOTO HOMEpA, HOMEpaA | - MMHUChbMEHHBIHN
YCJIOBCUYCCTBA: B PCIICHUHN HpO6HCM TpyIIibl U MNI€pHUoaa, 00BSICHSIET OIIpoC;
3KOHOFquCKOﬁ, BHCpTeTH‘{CCKOﬁ " | IPUYIHUHBL NepuoaANYCCKOro | - peuicHue
MUIIEBOM 6C3OH3.CHOCTI/I, B Pa3BUTUH | UBMCHCHUS CBOMCTB CUTYallTUOHHBIX

2
B X0A€ OLUCHUBAHUSA MOT'YT OBITH YUYTCHBI INYHOCTHBIC PE3YJIbTATHI.



MEHIINHBI, CO3/IaHUU HOBBIX
MaTepuajoB, HOBBIX  HCTOYHUKOB
SHEPTHUH, B obecrnieueHnn
paLroOHAIBLHOTO

PUPOONIOIH30BAHNS, B
(GOpPMHpPOBAaHUM  MHUPOBO33PCHUS H

o011eil KyabTyphl YeJIOBEKa.

XUMHUYECKUX 3JIEMEHTOB;
- TaeT OOLIYI0 XapaKTePUCTHKY
XUMHUUYECKHX AJIEMEHTOB I10 €r0
IIOJIOKEHUIO B MEPUOIUYECKOMN
CUCTEME;

- OOBSICHAET E€AUHYIO IIPUPOIY
XUMHYECKHX CBS3EH;
- aHaJIM3UpyeT  CBOMCTBA
HEOPraHMYECKUX BEIIECTB Ha
OCHOBE 3HAaHMM O XUMHUYECKOM
COCTaBe;

- BbIpaxaer cyuiHocts OBP,
UCIIOJIB3YET  METOJ
JJIEKTPOHHBIX MOIYPEAKIUH;

HMOHHO-

- UCIIOJIb3YET
CUJIBHBIN, CIIA0BIA DJIEKTPOJIHUT
npu peakuuu

IIOHATHUC

COCTaBJICHUH
HOHHOTr0 OOMeHa;
- UCIOJB3yeT KayeCTBEHHBIE
peakuuu i UACHTU(DUKAIIN
HEOPraHUYECKUX COCIUHEHUN

3a7ad.

IIpomexyrounas
aTTecTamus
MIPOBOJIUTCSA
dbopme
OLICHKOH.
3auer cC

3a4cTa

OLICHKOH
BKIIIOYaeT B ccOs
KOHTPOJIb YCBOCHHS
TEOPETHUUYECKOTO
MaTepuaa;
KOHTPOJIb YCBOCHUS
MIPAKTUYECKHUX

YMEHUH.

Ymenus:
HCCJIEIOBATh XUMHUYECKUE MPOIIECCHl U
ABIICHUS  OKpY)KalIlel cpensl ¢
COOJTIOZICHHEM TIPABWII DKOJIOTHUECKU
1IEeJIECO00PA3HOTO TTOBEACHUS B IEISIX
CBOETO

COXpPaHCHUMA 300pPOBbA n

OKpYKaroller MPUPOTHON CPEBI.

- COCTaBJSieT  YpaBHEHHUS
peaKkIuii;

- MPOBOJMT  pacyeThl IO
dbopmynam u

peakuuii;

YpaBHEHUSIM

- paboTaeT ¢ peakTUBaMH,
coOmroiass TpaBUiIa TEXHUKU
0e30IMacHOCTH,
KauyeCTBEHHbIE

MIPOBOJIUT
peakiuu  Ha
HEOPraHUYECKHUE BEIIECTBA;

- pelraeT THUIOBBIC 3a/layd Ha
BBIYMCIICHHE  KOHICHTPAIUU
BEIIIECTBA;

- 000CHOBAHHO, YETKO U MOJHO
IacT OTBETHI HA BOHpOCLI;

- cOOJIFOaeT MpaBUiia OXPaHBI
Tpyda, TEXHUKU 0e30MacHOCTH
U MIPOTHUBOMOXKAPHOI
0€30MacHOCTH, pUMEHSET
Cu3

- JKCIIEPTHOE
HaOJIFO[eHUE 3a
XOJIOM BBITIOJTHEHUS
MPAKTUYECKOU
paboTHI;

- OIICHKa
pe3yiIbTaToB
BBITIOJTHEHUS u
oopmIIeHUS
[IPaKTUYECKON
paboTHI




JIucT nomoJiHeHui 1 M3MEeHEeHu

Ne | TIpunaraemsiii k Paboueit Pemenue xadenpot [Toanuce N.0. ®amunus
/i nporpamMe y4eOHOM Jlata TpoTokos Ne| 33BEIYIOLIEro 3aBEJYIOIETO
JUCITUTLIAHBI kadempoit kadempoit
JTOKYMEHT, COACPIKAIIHA
TEKCT OOHOBJICHUS

1. | [Ipunoxenue Ne 1

2. | [Ipunoxxenue Ne 2

3. | IIpunoxxenue Ne 3

4. | llpunoxenue Ne 4

5. | IIpunoxxenue Ne 5




