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PabGouass  mporpamma  pa3paboraHa Ha  ocHoBe  DenepalibHOTO
rOCy/IapCTBEHHOT0 00pa30BaTEeNIbHOTO CTaHIapTa CPEAHEro 001Iero oopazoBaHus,
YTBEPKJICHHOIO IpHKa3oM MuHucrepcrBa oOpaszoBanusi U Hayku P® ot 17 mas
2012 roga, Ne 413.

PabGouas mnporpaMma y4yeOHOW JMCUUIUIMHBI pa3paboTaHa C y4YeTOM
denepaibHOM 00pa30BaTEIbHOM MPOrpaMMbl CpeAHEro oOIiiero oOpa3oBaHuUS,
YTBEPKJIECHHOM NpuKazoM MuHucrtepcTsa npocseuieHust Poccuiickon denepanuu
ot 18.05.2023r. Ne 371, mpumMepHO# IporpaMmbl 00I111e00pa3oBaTEILHON YIECOHOM
JTUCIUIUIMHBL «XUMUS», pEeKOMEHJoBaHHOW  DenepaibHBIM TOCYJapPCTBEHHBIM
O10/1KETHBIM o0pa3oBaTeIbHBIM YUPEKICHUEM JOTIOJTHUTEIHHOTO
npodeccruonansHoro 00pazoBaHusi «MHCTUTYT pa3BUTHA TPOdHECCHOHATHLHOTO
obpazoBanus» (PI'BOY IO «MPIIO»), yrBepxkaeHHON Ha 3acenannu CoBeTa 1o
OIICHKE  COJZCp’KaHMSg W  KadecTBa  MPUMEPHBIX  pabouymx  Iporpamm
0011e00pa3oBaTeIbHOTO M COLUMATbHO-TYMAaHUTAPHOTO  IIUKIOB  CPEIHETrO
npodeccuonanbHoro oopazoBanus (IIporokon Ne 14 ot 30 nHosiOps 2022r.) B
KauecTBE NPUMEPHOM MPOrpaMMBbl JUIsl peaiu3allid OCHOBHOM MpodeccuoHaNbHON
obOpazoBatenbHOlM nporpammbl CITO Ha 6a3e ocHOBHOroO oO01Iero oOpa3oBaHus C
MOJTyY€HHUEM CPEJHETo 00111ero oopa3oBaHusl.

Pazpadotunx: AHITIOO «UPBuC»



COJEPXXAHME

HHACIIOPT PABOYEHN INPOI'PAMMBbI YUYEBHOH 4

TV CTUTLIAHBI
CTPYKTYPA M COJAEPKAHUE YUEBHOM JUCIUATIIMHBI 6
YCJIOBUSI PEAJIM3AIIAN YYEBHOM JUCIHATIIINHBI 12

KOHTPOJIb W OLEHKA PE3VJLTATOB OCBOEHHUS 15
YYEBHOM JUCIHUATIJINHBI

1 TACHOPT PABOYEHN ITPOT'PAMMBI YYEFHOU JUCIUILIVHBI

OVY/1.09 XUMMUS

1.1  OOJacTbh NpUMEHEHUs MPOrPAMMbI

Pabouas mporpamma yueOHOW AMCHMUIUIMHBI SIBISETCS YaCThIO MPOTPaMMBI
MOATOTOBKM CHEUHUATUCTOB cpeaHero 3BeHa B cooTBerctBuu ¢ PI'OC 1o
cnenuanbHocT CIIO 38.02.04 Kommepyus (no ompacaam).

1.2. Mecro y4eOHOH AUCHUILIMHBI B CTPYKType HPOrpaMMbl
NOATOTOBKH CHENMAJHUCTOB CPeIHero 3BeHa:

YyeOHast AMCUMIUIMHA «XUMHSD»  SABIAETCS  YYEOHBIM  NPEIMETOM
00s13aTEeNbHOMI peIMEeTHON oOnactu «MaTreMaTH4ecKui 51 oot
ecTecTBEHHOHay4YHbI yueOHsble nukiby OI'OC cpeanero oOuiero oopa3oBanHusl.

B yue6nbix mnanax [MIICC3 yyebHas nucumiuinia « XUMUs» BXOJIUT B COCTAB
00s13aTeIbHBIX  O0IIE00pa30BaTEIbHBIX JAMCLHUIUIMH, M3YYa€MbIX Ha YpPOBHE
CpeaHero oo1ero 0opa3oBaHusl.

1.3.11esu 1 3a7aum y4eOHOM M CHUNIMHBI

PaGouas mporpamma y4eOHOW MUCIMIUTMHBI «XMMUSI» OPUEHTHpOBaHA Ha
JOCTHKEHUE CICIYIOIINX Lese:

1) dbopMUpOBaHHE CHUCTEMBl XHUMHUYECKMX 3HAaHMW KaK BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHPA, B OCHOBE KOTOPOW JIEXkKaT
KJIIOUEBbIE TMOHATHUS, (YHAAMEHTAIbHbIE 3aKOHbl M TEOPUHM XUMHUHU, OCBOCHHE
A3bIKa HAyKH, YCBOEGHHE U TIOHMMaHHWE CYUIHOCTH JOCTYIHBIX 0000OUIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHME C HCTOPUEH HMX Pa3BUTUSA U
CTaHOBJICHUSI;

2) dbopMHpOBaHHE U Pa3BUTHE TNPEJICTABICHUNH O HAYYHBIX METOJaX
MO3HAHUSI BEIIECTB U XMMHUYECKHX PEAKIUH, HEOOXOAUMBIX JIJIsi MPUOOpETEeHUs
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YMEHHI OpUEHTHPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX SIBIICHHUM, UMEIOIINX
MECTO B IIPUPOAE, B MPAKTUYECKOW U TOBCEIHEBHOW KU3HU;

3) pa3BUTHE YMEHUU U CHOCOOOB JAESATEIBbHOCTH, CBA3AHHBIX C
HaOJIIOJICHHEM U OOBACHEHUEM XHMHUYECKOTO0 JKCIEPUMEHTa, COOJI0JICHUEM
MpaBuJ1 0€30MacHOT0 OOpaleHusl C BEIIECTBAMM.

B xonme ocBoeHusi 00111€00pa30BaTeIbHOIO LUKIA JUCUUILIAH TPOrPaMMBbI
HOATrOTOBKHU CIELUATNCTOB CPETHETO 3BeHa (DOPMUPYIOTCSL:

JMYHOCTHBIE Pe3yJIbTaThI

1) TpaXJaHCKOTO BOCHHUTAHUSA: OCO3HAHUSA OOYYaIOIIUMHUCSI CBOMX
KOHCTUTYITMOHHBIX TIPaB U OOS3aHHOCTEH, YBAXKECHMSI K 3aKOHY U MPABOIOPSIKY;
MIPEJICTABIICHUS O COIMATIBLHBIX HOPMAaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOIICHHIM
B KOJUICKTUBE, TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEILHOCTH TIPH
CO37aHUM Y4YEOHBIX IPOEKTOB, PEIMICHWH YYEOHBIX W ITO3HABATEIBHBIX 3aJ1ad,
BBITIOJITHCHUH XUMHUYECKHUX SKCIIEPUMEHTOB; CITOCOOHOCTH MMOHUMATh W IPHUHUMATH
MOTHBBI, HaMEPEHUS, JIOTHKY W apTyMEHTHI APYTHX TPH aHAIW3€ Pa3IuIHBIX
BHJIOB YUE€OHOU IEATETLHOCTH;

2) MaTPpUOTHYECKOTO0  BOCIHMTAHMS:  IICHHOCTHOTO  OTHOIIGHHUS K
UCTOPUYCCKOMY M HAYYHOMY HACJCAWIO OTCUCCTBCHHOW XUMUU; YBAXCHUS K
IpOIeCCY TBOPUYECTBA B OOJACTH TCOPUHM W MPAKTUYECKOTO NMPUMEHEHHUS XUMUH,
OCO3HaHUS TOTO, YTO JIOCTIKEHUS HAYKH €CTh pe3yJNbTaT JJINTEIbHBIX
HAOJIIOICHUI, KPOMOTJIMBBIX HKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO TpyAa
V4EHBIX M TMPAKTHUKOB; WHTEpEca M TMO3HABATEIbHBIX MOTHBOB B TOJYYCHHUH H
MOCJIETYIONIEM aHalln3e MHPOPMAIUUA O TEPEAOBBIX TOCTIKCHHSIX COBPEMEHHOM
OTE€YECTBCHHON XMMUH;

3) NIyXOBHO-HPaBCTBEHHOTO BOCIUTAHUS: HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TIOBEJCHHsI; CIOCOOHOCTH OIICHWBATh CHUTYyaIldd, CBS3aHHBIE C
XUMUYECKUMU SBJICHUSIMH, M IPUHAMATh OCO3HAHHBIC PEIICHMS, OPUESHTUPYSICHh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, TOTOBHOCTH OIICHHUBATH CBOE
MTOBEJICHUE U TIOCTYITKM CBOMX TOBAPHIICH C IMO3HMIIMI HPABCTBEHHBIX U MPABOBBIX
HOPM M OCO3HAHHUE TOCIEACTBUN ATUX IMOCTYITKOB,;

4) dopmupoBaHUS KyJIBTYpHI 30POBBS: MOHUMAHHUS IEHHOCTEH 370POBOTO
u Oe3zomacHoro oOpa3a >KH3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (DU3UYECKOMY M TICUXMYECKOMY 3JI0POBBIO; COOJIIOJCHHS TPaBUII
Oe3omacHOro oOOpalleHus C BeleCTBaMH B ObBITY, TMOBCEIHEBHOW XU3HU U B
TPYJIOBOUM JESITEIbHOCTH; TMOHUMAHWSA I[IEHHOCTH MPAaBWJI WHIUBUIYAIBHOTO H
KOJUICKTUBHOTO 0€301MaCHOTO TIOBEJACHHS B CUTYAIIUSIX, YTPOXKAIOIINUX 370POBBIO U
KU3HU JIIOJICH; OCO3HAHUS TIOCICIACTBUNA W HEMPHUATHS BPEIHBIX TPUBBIYCK
(ynotpeOaeHust ankorosisi, HApPKOTUKOB, KYpEHUs);

5) TpyZ0BOTO BOCTIMTaHHS: KOMMYHUKATUBHOW KOMIIETCHTHOCTH B y4eOHO-
HCCIICIOBATEILCKONW  JACSITCIIBHOCTH, OOIIECTBEHHO ITOJIC3HOW, TBOPUYECKOW U
ApYTUX BUJAX JACATEIBHOCTH; YCTAHOBKM HAa aAKTHBHOE YydYacTHE B pEIICHUH
NPAKTUYCCKUX 3aJlad COIMAIbHOW HAINpaBJIEHHOCTH (B paMKax CBOEro Kiacca,



IIIKOJIBI); UHTEPECa K MPAKTUYECKOMY H3YYEHHUIO MPOecCuil pa3IuvyHoro poja, B
TOM YMCJIE HA OCHOBE MPUMEHEHUS NMPEAMETHBIX 3HAHWUW MO XUMHUH; YBAKEHUS K
TPyAy, JMIOASAM TpyAda W pe3yiabTaram TPYAOBOM NESITEIbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY HHJMBHIYaJIbHOM TPAEKTOPUH OOpa3oBaHus, OyIyliei
npodeccu U peanu3alid COOCTBEHHBIX IKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, MHTEPECOB M MOTpeOHOCTEH
00I1IeCTBA;

6) 9KOJIOTUYECKOTO  BOCIIUTAHMS:  JKOJOTMYECKH  IIeJIECO00Pa3HOIo
OTHOILLIEHHUS K MPHUPOAE, KAK HCTOYHUKY CYIIECTBOBAaHUSA JKM3HU Ha 3EMIIE;
NOHUMAaHUsl TJ00aJbHOTO XapakTepa HSKOJOTMYECKHX MpoOsieM, BIUSHUS
DKOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NPUPOJHOM U COLUHUAIBHOM CpEJbL;
OCO3HAHHUS HEOOXOIMMOCTH HCIOJBb30BaHUS JOCTHKEHUN XUMHH JJIsl PEIICHUS
BOIIPOCOB  PAlMOHAJIIBHOTO  MPUPOJOIOIB30BAHUS;, AKTHUBHOIO  HENPHUITHUSA
JNEUCTBUM, TMPHUHOCAIIUX BpPEI OKPYXKAKIIEH MNPUPOJHOW Cpelne, YyMEHUs
MPOTHO3UPOBATh HEeOIaronpusTHbIC 3KOJIOTUYECKHUE MOCIIE/ICTBUSA
MNPEANPUHUMAEMBIX JIEMCTBUH W NPEAOTBPAIIATh WX; HAIW4YUAS PA3BUTOTO
AKOJIOTUYECKOTO MBIIUIEHUS, JKOJIOTUMYECKON KYyJbTYpPbl, OMNbITA JEATEIBHOCTH
JKOJIOTUYECKON  HAIMpPABICHHOCTH, YMEHHUS  PYKOBOJACTBOBATHCS MMHU B
MO3HABaTEIbHONW, KOMMYHUKATUBHONW W COIMAJIbHOW MPaKTHUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHUBOCTOATH HUACOJIOTHMH XeMopoOuu;

7) UEHHOCTHM HAy4YHOTO MO3HAHHUA: CPOPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
NPAKTUKA, TOHUMAaHUS CHEHU(PUKA XHUMHHM KaK HAyKH, OCO3HaHHUS €€ pOJju B
(GOpMHpPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpecTaBlIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeHIeHUU TMPOOJIeM COXpaHCHUS
MPUPOTHOTO PABHOBECHS; YOEKICHHOCTH B OCO00OW 3HAYMMOCTH XHMHH IS
COBPEMEHHOW LHUBWIM3ALAN: B €€ TYMAHUCTUYECKOW HAMPABICHHOCTU W BaKHOU
pOJIM B CO3JJaHMU HOBOW 0a3zbl MaTEpHAIBHOU KYJIbTYpHI, PEIICHUHU TJI00ATbHBIX
npo0JieM yCTOMYHMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, HHEPTETHUUYECKOMH,
MUIIEBOM M DKOJIOTHYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECIICUCHUN
YCJIOBUH YCHEIIHOTO TPyJa U AKOJOTUUECKH KOM(POPTHON KU3HU KAXKJIOTO 4jieHa
OOIIECTBa; €CTECTBEHHO-HAYYHON TPpaMOTHOCTU: TOHMMAaHUSI CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJy4aeMble 3HaHUS JUJISl aHAJIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOUIEro Mupa u
MIPOUCXOISIINUX B HEM U3MEHEHUM, YMEHUS JieJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEIbI0 TOJyYCHUS
JIOCTOBEPHBIX  BBIBOJIOB;  CIIOCOOHOCTH  CaMOCTOSITEIBHO  HMCIOJIb30BaTh
XUMUYECKUE 3HAHUS JJIsI pELICHUs MPOOJIEM B PeaIbHBIX KU3HEHHBIX CUTYaIIUX;
MHTEpPECA K TMO3HAHUIO W MCCIEIOBATENBCKON JIEITEIbHOCTH; TOTOBHOCTH H
CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO U CAMOOOPAa30BAHUIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHWW TI0 XHWMHU B COOTBETCTBUM C IKW3HCHHBIMU
NOTPEOHOCTSIMU; HMHTEpPEca K OCOOCHHOCTAM TpyJa B pa3iIMYHbIX cdepax
npodeccuoHaIbHON JAeATeTbHOCTH.



MeTanpeaMeTHbIe pPe3yJbTaThl

1) ucnosib30BaHKME PA3TUYHBIX BHUJAOB TO3HABATEIBHOM JEATEIBHOCTU HU
OCHOBHBIX

2) MHTEIEKTYaJbHbIX onepauuid (IOCTaHOBKHM 3aAaud, (OpMYIUPOBAHMS
TUNOTE3, aHaliW3a M CHHTE3a, CpaBHEHUsS, OO0O0OIIECHHsS, CHUCTeMaTU3alluy,
BBISIBJICHUS MPUYUHHO-CJICICTBEHHBIX CBSI3eH, MOKUCKa aHaJIOr OB,
(hopMyJIMpOBaHUS BHIBOJIOB)

3) s pelieHus MOCTaBIECHHOM 3ajauyM, MPUMEHEHHE OCHOBHBIX METOOB
MO3HAHUS

4) (mabnrofeHMsl, HAyYHOTO OKCIEPUMEHTA) IS WU3YYEHHUS Pa3TUYHBIX
CTOPOH XHUMHUYECKHX OOBEKTOB M TIPOIECCOB, C KOTOPHIMHU BO3HUKAET
HE0OXOMMOCTb CTAJIKUBATHCS B IPO(eccHoHansHoM cdepe;

5) UCNONB30BaHUE PA3IUYHBIX HCTOYHHUKOB JJISl MOJYYEHHUS XUMHUYECKOU
uH(OpMaIUU, YMEHHE OICHUTh €€ JOCTOBEPHOCTHh IS JOCTHIKCHHUS XOPOIIHMX
pe3yabTaToB B npodeccuoHanbHol cdepe;

npeaMeTHbIE Pe3yJabTaThl

c(hOpMUPOBAHHOCTb MPEJACTABICHUNA O XHUMHYECKOH COCTaBJISIFOLIEH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUM
npupoAbl, B (HOPMUPOBAHMM MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEHICHUSI TPAKTUYECKUX 3a]1ad
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX 3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOIINE TMOHATHS (XUMHUYECKUH DJIEMEHT, aToM, 3JIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeNeT, (yHKIHOHANbHAs TIpynna,
paguKall, U30Mepusi, U30MEPHI, TOMOJOTUUECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ U a30TCOJEpKAlllUe COEIUHEHHS,, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COCIUHECHUS );

TEOpUM U 3aKOHBI (TEOpUsi CTPOEHUS OpraHuyeckux BemiecTB A.M.
ByTnepoBa, 3aK0H cOXpaHEHHsI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHH; MHUPOBO33PEHUECKUE
3HaHUSA, JIeXKallMe B OCHOBE IOHMMAaHUA NPUYUHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SBIICHUN, (PAKTOJIOTHYECKUE CBEJCHHS O CBOMCTBax, COCTaBe,
MOJIYYCHUH U OE30TTaCHOM HCIIOIh30BAHUU BAKHEUIITUX OPTaHUYECKUX BEIIECTB B
OBITY M IPAKTHYECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHUM BBISIBISITH XapaKTEpPHbIE NMPU3HAKUA MOHSATHUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJL30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMHUCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUN OPTaHUYECKUX COCAMHEHUI;

c(hOpMUPOBAHHOCTb YMEHHMM MCMOJIb30BATh XUMUUYECKYI) CHMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)



dbopMyn OpraHMYECKHX BEIIECTB U ypPaBHEHUN XMMHYECKUX PpEaKIIHid,
M3TOTaBIIMBaTh MOJIENIM MOJIEKYJl OPraHMYECKUX BEHIECTB I WILTIOCTPAIIMU HUX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAMIEKHOCTh HU3YUEHHBIX
OpraHMYECKUX BEIIECTB IO KX COCTaBYy M CTPOCHHIO K ONpPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUuN (yriIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpIKalue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEJAMHEHMs), JaBaTb WM Ha3BaHUS II0
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TpPUBUAJIbHBIC
Ha3BaHUS OTHAEIBHBIX OPraHMYECKHX BEIIECTB (PTUJICH, MPOIMMJIIEH, alleTUJIEH,
ATWJICHIJIMKOb, TJHIEPUH, (eHol, (opMallbIeruj, aleTaibJerul, MypaBbUHAs
KHCJIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
bpykTO3a, Kpaxmall, IeJUTI0103a, TIUIKH);

c(hOpMHPOBAHHOCTh YMEHHUSI OMPEIEIATh BUJbI XWMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSAX (OMHAPHBIE U KPATHBIC);

c(hOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUS TEOPUU CTPOCHHUS
oprannueckux BemectB A.M. bytiepoBa nis 00bsSICHEHHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS] MacCChl BEILIECTB;

cOpPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTepHU30BaTh COCTaB, CTPOEHHUE,
(du3nyecKkre M XUMHUYECKHE CBOMCTBAa TUIHMYHBIX MPEACTaBUTENCH Pa3IMUHbBIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ, ATaHOJ, ITUJIEHTJIMKOJb,
TJIMLEPUH, (EHOJ, aleTalbJeru, MypaBblUHas M YKCyCHasi KHUCIOTHI, TJIHOKO3a,
KpaxmaJl, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WIUTIOCTPUPOBATH TEHETUUECKYIO
CBSI3b MEXIY HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHYECKHUX PEaKUUN C
MCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTD YMEHUS XapaKkTepu30BaTh UCTOYHUKH
YTIEBOJOPOAHOTO ChIpbsl (HE(PTh, NPUPOIHBIA Ta3, Yroib), CHOCOOBI HX
nepepabOTKU U MPAKTUYECKOE NPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM NPOIYKTa
peakuuu MO H3BECTHBIM Macce, O00bEMY, KOJIHUYECTBY OJHOTO M3 MCXOAHBIX
BELIECTB WJIM MPOAYKTOB PEAKIINH);

chOpMHPOBAHHOCTh YMEHHMH BIaIeTh CHUCTEMOM 3HAHMM 00 OCHOBHBIX
METOAaX HAYYHOTO MO3HAHUS, UCIIOJIb3YEMbBIX B XUMUU NIPU U3YYEHUU BEILECTB U
XUMHUYECKUX SBJICHUN (HaOII0/IeHNe, U3MEPEHHUE, HKCIIEPUMEHT, MOJICITMPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAaHHS ISl NOPUHATUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

chOpMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  MpaBuUja  MOJIb30BAHUSA
XUMHUYECKON mocyAod U 1abopaTOpHbIM OOOpYJOBAHMEM, a TaKXKe IpaBUia
oOpalieHusi ¢ BELECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OTBITOB;

c(hOpMUPOBAHHOCTb YMEHHUH IIJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BELIECTB MPU HArpeBaHUU, MOIyUSHHUE



ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JIeHATypauusl OEJIKOB MpH HArpeBaHUM, LIBETHHIE Peaklnu OENKOB) B
COOTBETCTBHHM C TIPaBWJIaMU TEXHUKHA O€30MacCHOCTH TIpH OOpalleHuu C
BEIIECTBAMH H JAOOPAaTOPHBIM OOOpPYAOBAaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOT0 JKCIIEpUMEHTa B ()OpME 3alHUCH YPAaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUN KPUTHUYECKH AHAIM3UPOBATH XHUMHYECKYIO
uHpOpMAIIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopManuu, THTEpHET U APYTrUX);

chOpMHPOBAHHOCTh ~ YMEHUW  COOJIOJATh  MpaBWia  JKOJOTHUYECKH
IEJIECO00pa3HOro TMOBEJACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJSAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOLIEW INPUPOIHOM Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JICMCTBUSA HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BelllecTB, NoHUMas cmbica noka3arens [IJIK (mpemenbHO  JomycTUMOM
KOHIIGHTpAIlMu), TMOSCHATH HAa TNpUMEpax  CIOCOObl  yMCHBIICHHS |
NPEIOTBPAICHUs] KX BPEJHOTO BO3JCWUCTBHS HA OPraHu3M 4YeJlOBEKa; JUIs
00y4aromuxcsi ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE TPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB M XUMHUYECKHUX
ABJICHUM; JUISI CIENBIX M CIA0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO ToueuHyto cucteMy oOo3HaueHuid JI. Bpaiins mis 3anucu XUMHUYECKUX
hopmy;

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOAMYECKOTO 3aKOHA
JAUN. MengeneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOIIYIO,
OOBSCHUTETHHYIO U IPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTEPH30BaTh JIJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xuMuueckux anemeHTtoB .M. MeHngeneeBa, HUCHONb3ys MNOHATHS «S-, -,
danexkTpoHHbIE opouTaINY, «IHEPreTUYeCcKue YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEJAMHEHHI
110 nepuonaM u rpynnam Ilepruonndeckon cucTeMbl XUMUYECKUX deMeHToB J1.1.
Menpeneena;

chOpMHPOBAHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUAYECKUE CBOWCTBA HEOPraHMYECKHX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE TE€HETHUYECKON CBSI3M MEXKIYy HEOPraHMYECKUMH
BEILIECTBAMU C ITIOMOUIbI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;

c(hOpMHPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKIIUU 10
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBy pPEArupylolnX BEIIECTB, TEILIOBOMY
b dexTy peaknuu, U3MEHEHUIO CTEMEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaklMH, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTb YMEHHMM COCTaBJISITh YPAaBHEHUS PEAKIUN pPa3TUUYHBIX
TUTIOB, TIOJIHBIE U COKpaIIEHHBIE YPAaBHEHUS PEeaKIUii MIOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT JI0 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIUHU, MOJITBEPKAAIOIINE
KayeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pacClO3HaBATh



OTIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaxX HEOPraHUYECKUX
BEILECTB;

cOpMUPOBAHHOCTh YMEHHUH pACKpbIBaTh CYIIHOCTb OKHCIHUTEIHHO
BOCCTAHOBUTENBHBIX PEAKLIMIA MOCPEACTBOM COCTAaBJIEHHS 3JEKTPOHHOIro OanaHca
ATUX PEAKLINN;

cOPMHPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOpPOCTH
XUMUYECKOM peakuuu OT pa3iudHblX (DaKTOpPOB; XapakTep CMEHICHUS
XUMHUYECKOTO PABHOBECHSI B 3aBUCHUMOCTH OT BHEIIHETO BO3JEHCTBUA (IIPUHIUI
Jle lllatenbe);

c()OPMUPOBAHHOCTb YMEHHUI XapaKTepHU30BaTh XUMHUYECKHE IPOLECCHI,
JeXale B OCHOBE IMPOMBIIUIEHHOIO MOJYyYEHUs! CEPHOM KHCJIOThI, aMMHUaKa, a
TaKKe

c(OpMUPOBAHHOCTh MpPEACTaBICHUI 00 OOMMX HAy4YHBIX NPUHIUIAX U
HKOJIOTHYECKUX MPOOJIEMaxX XMMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIUYHCICHHS C HCIIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J0Jsl BEUIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUM Ta30B
IIpU XMMHYECKUX PEAKIMSIX, MACChl BEIECTBA UM 00BEMA ra3oB MO W3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce UM O00BbEMY OJHOTO U3 YyYaCTBYIOIIMX B PEAKIMH
BEILECTB, TEIJIOBOro 3¢ (eKTa peakuud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BELIECTB, NPEBPAILEHUS U COXPAHEHUSI SHEPTUH;

c(OPMUPOBAHHOCTh ~ YMEHMH  COONIOAATh  MpaBuUjia  IOJIb30BAHUSA
XUMHMUYECKON MOCynoil M 51abopaTOpHBIM OOOPYJOBAHHMEM, a TaKKe IpaBHiIa
oOpallleHus1 ¢ BEIIECTBAMU B COOTBETCTBUM C WHCTPYKLUHSMHU MO BBITOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI IUIAHUPOBATh M BBINOJHATh XHUMHUYECKUN
AKCIIEPUMEHT (pa3JoKEeHHE MEePOKCHUIA BOAOPOJAa B MPUCYTCTBUU KaTalIM3aTOpa,
ONpENEICHUE CpEeapl pPacTBOPOB BEHIECTB C IIOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3Iu4HbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMd MOHHOrO OOMEHa, KAaYeCTBEHHbIE pEeaklMH Ha cyibdar-, KapOOHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHSI, pEUICHUE HKCIEPUMEHTAIbHBIX 3a/ay IO
TeMaM «Metamiely U «Hemeramib»y) B COOTBETCTBUM C MpPaBHIAMH TEXHUKHU
0e30MacHOCTH MPHU OOPAIlEHUH C BEIIeCTBAaMU U JabOpaTOPHBIM 000pYA0BAHHUEM,
OPEACTABIATh PE3ylbTaTbl XHUMHMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHUN COOTBETCTBYIOUIMX peakuuid U (HOpMyIHpOBaTh BBIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUM KpPUTHYECKH AaHAJU3UPOBATH XHMHUYECKYIO
uHGOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MHCTOYHUKOB (CpeICTBa MacCOBOil
KOMMYHHUKaIu, UHTEpHET U IpyTrux);

chOpMUPOBAHHOCTh ~ YMEHHUH  COONMIOJaTh  NpaBHJIA  JKOJIOTHMYECKU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUs! CBOEr0 3/I0POBbSi M OKPY’KAIOIIEW MPUPOIHON Cpelibl, OCO3HABAThH
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarenss IIJIK, moscHAT Ha mpUMeEpax CcHocoObl yMEHBIIEHUS H
NpelOTBpallleHUs] WX BPEAHOrO BO3JEHCTBUS HA OpPraHU3M 4eJloBeKa; JUIs



0OyYaroIMXcs ¢ OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3/IOPOBbSI: YMEHUE TIPUMEHSITh
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAX MO3HAHUS BEIIECTB M XUMHUYECKHUX
SIBJICHUI;, JUTSI CJICTBIX W CIA0OBHIAIINX OOYYAIONIUXCS: YMEHHE HCIIOJIb30BATh
penbedHO ToueuHyto cucteMy oOo3HaueHuid JI. Bpaiins mis 3anucu XUMUYECKUX

dhopmyi.

1.4. TpeboBanus K

€3yJbTaTaM 0CBOCHUA JTUCHHUIIJIUHBI

Koa u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETEHUH

PesyanaTu OCBOCHHUSA TUCHUINIJIHHBI

OO0mme

JAucunnuinHapHsle (mpeaMeTHbIEe)

OK 0l. BroiOupare crmocoOs
penieHus 3ana4 NpodhecCHOHATTLHON
JIeSITENIbHOCTH ~ MPUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTaM

B wactu TpyaoBoro BocHUTaHUS: -
TOTOBHOCTb K TpyHdy, OCO3HaHHE
LICHHOCTH MacTepCTBa,
TpynoiroOue; - TOTOBHOCTh K
aKTUBHOM IeSITEILHOCTH
TEXHOJIOTHYECKONM ¥  COLMaIBHOMN
HaIlpaBJIEHHOCTH, CIIOCOOHOCTh
WHUALMUPOBATh, IUIAHUPOBATb U
CaMOCTOSITENIbHO BBIMOJHATh TaKylO
JIeATEIIbHOCTB; - HHTEpec K

Ppa3IuuHbIM chepam
PO ECCUOHANBHON JCATEIbHOCTH,
OBnazeHue YHHUBEPCAIHHBIMH
Y4COHBIMU [M03HABATEILHBIMU
IEHCTBASIMMU: a) 0a30BEIE
JIOTHUECKHE JNEUCTBUS: -
CaMOCTOSITEIIFHO (POPMYIUPOBATh U
aKTyaJIn3upOBaTh pooeMy,
paccMaTpuBaTh €€ BCECTOPOHHE; -
yCTaHABJIUBATh CYIICCTBECHHBIN
MpU3HAK WJIM  OCHOBaHUS  JUIA
CpaBHEHHs,  KIacCUDUKAIMH |
0000IIeHUS; - OINpENeNsiTh IeJH

ACATEIBHOCTH, 3a1aBaTh MapaMeETPhI
U KpUTCPUU UX JOCTHUIKCHUA, -
BBISABIIATH 3aKOHOMEPHOCTHU u
IMPOTUBOPCUHA B paCCMATPUBACMbBIX
SABJICHUAX, - BHOCUTH KOPPCKTUBLI B
JCATCIIBHOCTD, OIICHUBAThH
COOTBETCTBUEC PE3YJIbTATOB IICIIAM,

OLICHWBATh PHUCKH  IOCIEACTBUH
JeATENLHOCTH; - pa3BHUBaThH
KpeaTHUBHOE MBIIIJICHUE pu
peLIeHNH JKU3HEHHBIX TpobieM 0)
6a3oBble UCCIIEI0OBATENbCKUE
JEUCTBHS: - BIAJETh HaBBIKAMH
y49e0HO-HCCIIe0BATEILCKON "
MIPOEKTHOMN JIESITEBHOCTH,

HAaBbIKAMU PA3PCHICHUA HpO6J’I€M; -
BBIABJIAITH TIPUYIUHHO-CJICACTBEHHBIC
CBA3UM U AKTyaJIM3UPOBATH 3aJayy,
BbIABUTATh TUIIOTE3y €€ PpCHICHUA,

- BIAJCTh CHUCTEMOW XHMHYECKHX
3HaAHWH, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraroIIe TOHSTHS
(XMMHUYECKHIA  DIEMEHT,  aToM,
JJIEKTPOHHAss 000J0YKa aToma, S-,
p-, d-asexkTpoHHBIE  OpOMTATH
aTOMOB, HOH, MOJIeKyJIa,
BaJICHTHOCTb,

3NIEKTPOOTPHULIATEIBHOCTD, CTENCHb
OKHCIICHUSI, ~XHMHYECKas  CBsI3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIH
o0beMm, yIIIEepOIHBII CKeJleT,
(byHKUMOHANBHAST TPYINa, PaguKa,
n30Mepus, H30MEPBI,
TOMOJIOTHYECKHI  psifi, T[OMOJIOTH,
YTJI€BOIOPOIBI, KHCJIOPO/I- "
a30TCoJIeprKallie COCTMHEHUS,
OMOJIOTHYECKH aKTHBHBIC BELIECTBA
(yrneBopsl, JKUPBI, Oenkn),
MOHOMEp, TIOJIUMEP, CTPYKTYypHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIUHCHUA, KpUCTAIIITNYCCKAasA
peterka, THIIBI XHUMHUYECKHX
peaxiwii (OKHCITUTENBHO-
BOCCTAQHOBHUTENBHbIC, 9K30- u
SHJIOTEpPMHYECKUE, peaKkuuu
HOHHOTO oOMeHa), pacTBop,
JIIEKTPOJINTHI, HEAJIEKTPOITHUTHI,
ANIEKTPOJIMTHYECKAsT  TUCCOLIUALIHS,
OKHCIIUTEb, BOCCTaHOBHUTEJIb,
CKOpPOCTh ~ XMMHUYECKOH  peakiuw,
XMMHUYECKOE PABHOBECHE), TCOPHH U
3aKOHBl  (TEOpUsl ~ XUMHYECKOTO
CTPOCHUSI OPraHUYECKUX BEIICCTB
AM. Bytnepona, TeopHst
JJIEKTPOJMTHYECKOH JIMCCOLMAIINY,
TePUOANYECKUIN 3aKOH JN.
MengeneeBa, 3aKOH COXPAaHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XUMUH,
(akToloruyeckue  CBEICHUS O
CBOICTBaX, COCTaBe, MOJYYCHUH H
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HaXOJIUTh apryMeHTbI JUIst
JIOKa3aTeIbCTBa CBOMX
YTBEPXKICHHUHN, 33/1aBaTh MapamMeTpbl
u KpHUTEpUH pelieHus; -
AHATM3UPOBATH MOJYYCHHBIC B XOJIC
pelieHus  3aJadd  pPe3yIbTATHI,
KPUTHYCCKHU OLICHUBATh ux
JIOCTOBEPHOCTh, ~ MPOTHO3HPOBATH
U3MECHEHHE B HOBBIX YCIOBHSAX; -
YMETH MEPEHOCUTDH 3HAHU B
MMO3HABATENBHYI0 U MPAKTHYECKYIO
o0JIaCTH  KU3HENEATSNbHOCTH; -
yMETh HMHTCTPHPOBATh 3HAHUS W3
Pa3HBIX TIPEIMETHBIX O0O0JacTel; -
BbIABUT'aTb HOBLIC UACH, TIpEAJIaraTb
OpUTHUHAIILHBIC TOJTXOTBI u
pEelIeHus; -  CIIOCOOHOCTh WX
KCIIOJIBL30BAaHUS B ITO3HABATEILHON U
COIMATIBHOW TIPAKTHKE.

6e30macHOM UCTIONIb30BaHUU
BaXKHEHIIINX HEOPraHn4CCKUX )54
OpPTraHWYECKUX BEUIECTB B OBITY H
MIPAaKTHYECKOH JEATEITBHOCTH
YeJIoBeKa; - yYMETb  BBLIBISTH
XapaKTepHbIC TIPU3HAKH u
B3aMOCBA3b H3YYCHHBIX HOHHTHﬁ,
TIPUMEHSTh COOTBETCTBYIOIINE
MOHATHS TIPU ONUCAHUM CTPOCHHUS H
CBOICTB HEOPraHUYECKUX u
OpPTaHWYECKNX BEIIECTB U  HX
TIPEBPAIICHUH; BBISBIIATH
B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHSATHAMH W TIPEACTaBICHUSMH
Npyrux €CTECTBEHHOHAYYHBIX
MIPEAMETOB; - YMETb HCIIOJb30BaTh
HaNMEHOBAHUS XUMHYECKUX
COEIMHEHU MEXIYHApOLHOI'0
CO103a TEOPETHYECKOH u
MIPUKITAIHOW XUMUU U TPUBHAIIBHBIC
Ha3BaHUSl B@KHEWUIINX  BEIIECTB
(oTHNIEH,  aueTWieH,  TJIHIEpHH,
¢deHon, dopManbaerua, yKCycHas
KHCJIOTA, TJIMIMH, YrapHbIA ras,
YTJIEKUCIBINA Ta3, aMMHAaK, ralieHas
HU3BCCTh, HCramcHas HU3BCCTh,
nmUTBEBass  coma M JIPYyTHX),
COCTaBIIATH bopmybr
HEOPraHWYECKHX M OpraHMYeCKHX
BEIECTB, YPaBHEHHS XUMHYECKUX
peakiuii, OOBSICHATH HUX CMBICI;
TIOJTBEPKIATh XapaKTepHbIe
XMMHYECKHE CBOMCTBA  BEILNECTB
COOTBETCTBYIOIIIUMH

OKCIIEPUMEHTAaMH M 3alHCAMH
YpaBHEHUM XMMHUYECKUX PEAKLMIM; -
YMETb yCTaHaBIMBAThH
TIPUHAUICKHOCTD N3yYEHHBIX
HCOPraHn4CeCKUuX MW OPraHUuYCCKUX
BEIIIECTB K OIPEJIeNICHHBIM Kilaccam
u rpynmnam COEIMHEHUH,
XapaKTepu30BaTh HX COCTaB H
Ba)KHEHIIME CBOWCTBA; OMPENENATH
BUIBI XUMHYECKUX CBsI3eH
(KoBasieHTHas, MOHHASI,
MeTaTM4YecKasi, BOJOPOIHAs), THITBI
KPHCTaJUTHUECKUX peLeTok
BEILIECTB; KJ1accUpUIPOBATH
XMMHYECKHE peakum; -
chOpMUpPOBATh TPEACTABICHUS: O
MaTepualbHOM  €OUHCTBE  MHpa,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTH
SBJICHUM TIPUPOABI; O MEeCTe H
3HAYEHWH XUMHH B  CHCTEMeE
CCTCCTBCHHBIX HAyK W €€ pOJin B

obecrieueHnn YCTOWYHBOTO
Pa3BUTHS YEJIOBEYECTBA: B PEUICHUU
npobiaemM 9KOJIOTHYECKOH,
SHEPreTUYeCKOn u MHULIEBOU
0€30MacHOCTH, B pa3BUTHH
MEIUIUHBL, CO3JIaHHUH HOBBIX
MaTEpHAJIOB, HOBBIX HCTOYHHKOB
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SHEPTHH, B obecrieueHIN
palMOHAIBHOTO

MIPUPOIOITIONH30BAHNS, B
(OpMUPOBAaHUM MHPOBO33PEHUS H
o01eit KyIbTypbl YeTIOBEKa, a TAKKe
9KOJIOTUIECKH 000CHOBaHHOTO
OTHOUICHHUSI K CBOEMY 3I0pOBBIO U
NPUPOIHON  cpenme; -  BIIAJETh
CHUCTEMOH XHUMHYCCKMX 3HaHWH,
KoTOpast BKIIFOYAET:
OCHOBOIIOJIATarOIIHE MOHATHS
(TOTIOTHUTENHHO K cucTeMe
MOHATHH  0a30BOr0  YpOBHA) -
H30TOIIBI, OCHOBHOE n
BO30Y)KJIEHHOE COCTOSIHHE aroMa,
THOpUIM3alrsl aTOMHBIX OpOHUTaei,
xumuueckas ca3p (" " om ",
KpaTHbIe CBSI3H), MOJISIpHAst
KOHLICHTPaIys, CTPYKTYpHast
¢dbopmyrna, mzoMmepus (CTPYKTypHas,
reoMeTpuyecKas (unc-Tpanc-
W30Mepusi), THIBl  XUMHYECKHX
peakiuii (roMO- M TeTEepPOreHHBIE,
oOpaTtuMble W HeoOpaTHUMEIE),
pacTBOpbI (MCTHUHHBIE, IUCIIEPCHBIE
CHCTEMBI), KPHCTAJUIOTHIPATHI,
CTEIICHb JIMCCOLMALNH, 3JIEKTPOIIN3,
KpEKUHT, PH(POPMUHT); TEOPHH U
3aKOHB, 3aKOHOMEPHOCTH,
MHPOBO33pEHUECKHE 3HAHWA,
JeXale B OCHOBE IOHUMaHHS
NPUYNHHOCTA M CHCTEMHOCTH
XMMHYECKUX SBJICHUH,
COBpPEMEHHBIC  IPEACTABICHUS O
CTPOGHHWHM BEIIECTBA HAa AaTOMHOM,

MOJIEKYJIIPHOM u
HaJMOJIEKYJIIPHOM YPOBHSIX;
OpEeACTaBIEHU O  MEXaHM3Max
XUMHYECKHUX peaxkuui,
TEPMOANHAMHYECKHIX u
KWHETHYECKUX 3aKOHOMEPHOCTSIX HX
IMPOTCKaHMA, (0] XUMHUYECCKOM
PaBHOBECHH, JMICTIEPCHBIX
CHCTEMaX, (akxToIOTHYECKIe
CBEJCHUS O CBOWMCTBaX, COCTaBe,
MOJTyYeHUN u 6e3omacHOM
HCIIOJIb30BaHUU BOKHEUIINX

HEOPraHWYECKHX M OpPraHHYeCKUX
BEIIECTB B OBITY W IPAaKTHYECKON
JEeATeIbHOCTH  YeNIOBeKa;  OOLIMX
HAayYHBIX NPHHIMIAX XUMHUYECKOTO
TIPOU3BOJICTBA (ma npuMepe
MIPOM3BOJICTBA  CEPHOHM  KHCJIOTBHI,
aMMpaKa, MeETaHONa, IIepepadoTKH

HepTH); - yYMETh  MPOBOIUTH
pacueThl 0 XUMHYCCKUM (POopMyiaMm
u YpaBHEHUSIM XUMHYECKHX
peakiuit c HCTIOJIB30BAHUEM
¢u3nyecknx ~ BeMWMYMH  (MAacchl,
o0beMa ra3os, KOJIMYECTBA
BEIIIECTBA), XapaKTePU3YFOIIUX

BCIICCTBA C KOJINYECTBEHHOI
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CTOPOHBI: PACYETHI 110 HAXOXKICHHIO
XIMHUYECKOH (OpPMYIBI BEIIECTBa;
pacdeTsl MAacCHI (oObema,
KOJIMYECTBA BEIIeCTBA) MPOAYKTA
pEaKLuM, €CIM OIHO M3 HCXOIHBIX
BEIIECTB J[aHO B BHUJE pPacTBopa C
OIPEJEJICHHOM  MaccoBOW  JOJEH
PacTBOPEHHOIO BEUIECTBA WK JAHO
B U30BITKE (MMEET TMPHUMECH);
pacdeTbl MaccoBOW WM OOBEMHOM
IO BBIXOJa MPOAYKTa pPEaKIny;
pacdeTsl  TEIUIOBOTO s dekra
peakiuii, OOBEMHBIX OTHOIICHHI

rasos; - YMETb BBISIBIIATH
XapaKTepHbIe MIPU3HAKU u
B3aMMOCBSI3b M3YYECHHBIX IOHSITHUH,
MIPUMEHSTH COOTBETCTBYIOIINE
MTOHATHUS TPH OMMCAHUH CTPOCHUS U
CBOWCTB HEOPraHMYECKUX u
OpPTaHWYECKNX  BEIIECTB M  HX
IIpeBpalLEeHHI; BBISIBJIATH

B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C
MOHATUSMM M IPEACTaBICHUSAMHU
JIpYyTUX TpeIMeToB Juid  Ooiee

OCO3HAaHHOTO MTOHUMAaHHUS u
00BSICHEHUS CYIHOCTH
MaTepUAIbHOTO €IUHCTBA  MHpAa;
HCIOJIb30BaTh CHCTEMHBIE
XUMHYECKHE 3HaHUS JUIs
OOBSICHEHNSI W NPOTHO3UPOBAHUS
SIBIICHUI, HMEIOIIUX

€CTECTBEHHOHAYYHYI0 MPHPOIY; -
YMETh UCIIONIb30BaTh HANMEHOBAHUS
XUMHAYECKHUX COCIMHEHUH
MEXyHAPOIHOTO COr03a
TEOPETUYECKOM M TNPHUKIAIHON
XVUMHA W TpPUBUAIGHBIC HA3BaHUS
BEIIIECTB, OTHOCSIIIIXCS K
H3YyYEHHBIM KJIaccaM OpPTaHWYECKHUX
U HEOPraHWYECKHUX COEIMHEHUl;
HCIOJIB30BaTh XUMHAYECKYIO
CHUMBOJIHKY JUIs COCTaBJICHUS
(hopMya HEOPTaHWYECKUX BEIICCTB,
MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKPANICHHBIX |
CKEJICTHBIX) (DOPMYJI OpTaHMYECKUX
BEIIECTB; COCTaBJIATh YPaBHEHUS
XUMHUYECKHUX PEaKIUi U pacKpbIBaTh
ux CYIITHOCTB:
OKHUCITUTEIIFHOBOCCTAHOBUTEIBHBIX

PEaKIuii MOCPEACTBOM COCTABJICHUS
AIEKTPOHHOTO Oamanca ITHX
PeaKIyii; peakuuii HOHHOTO OOMEHa
IyTEM COCTABJICHUS WX IOJNHBIX U
COKpAIlIEHHBIX MOHHBIX YPaBHEHMUIA;
peakuuid  TUAPONM3A,  peaKIuil
KOMITJIEKCOOOpa30BaHuUs (Ha
mpuMepe THIPOKCOKOMILIEKCOB
UHKA ¥ aIFOMUHHAS); TOITBEPKIATH
XapaKTepHbIe XUMHUICCKIE CBOWCTBA
BEIIECTB COOTBETCTBYIOIUMHU
OKCICPUMCHTAMH M 3aIHCAMH
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YpaBHEHUM XMMHUYECKUX PEAKLMI; -
YMETH KJaccu(UIIpoBaTh
HEOpPTaHMYECKHE W OpPTraHUYCCKUE
BEIIECTBA M XMUMHYECKHE PEaKIINH,

CaMOCTOSITEIILHO BBIOUPATH
OCHOBaHUS M  KpUTEpUH IS
KJaccuuKanuu N3y4YaeMbIX
XAMHYIECKHX 00BEKTOB;
XapaKTepu3oBaTh cocras u
BaXKHEWUINIME CBONCTBA  BEIIECTB,

MIPUHAUISKAINX K OIpPEACICHHBIM
KjlaccaM ¥ TpyNnaMm COEIWHEHUH
(pocThle  BelIecTBa,  OKCHJBI,
THJPOKCHU/IBI, COJIM; YTJIEBOIOPOIbI,
npocTthie 3(UpHI, CIUPTHI, (GEHOIbI,
aNbIETH/bl, KETOHBI, KapOOHOBHIC
KHCJIOTBI, CIOXKHBIE 3(HPBI, KUPBHI,
YIJIEBOIbI, aMHUHBI, aMUHOKHCIIOTHI,
OenKM);, TPUMEHATh 3HAHHA O
COCTaBE W CBOMCTBaX BEIIECTB I
9KCIIEPUMEHTAILHOM MIPOBEPKH
THIIOTE3 OTHOCHTEIBEHO
3aKOHOMEPHOCTEH MIPOTEKaHUs
XMMHYECKHX peakuuii u
MIPOTHO3UPOBAHUSI ~ BO3MOXHOCTEH
WX  OCYIIECTBICHHS;, -  yMETb
MOATBEPXKIaTh HAa  KOHKPETHBIX
IpUMeEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHOM crocoOHOCTH
OpPTaHMYECKNX  COCOMHEHHH  OT
KpPaTHOCTH M THUNA KOBAJIEHTHOMN
csi3u (" " ""), B3aMMHOTO BIMSHUS

aTOMOB W TIpPymm  aToMOB B
MOJIEKyJIax; a TaKxke oT
ocoOeHHOCTEH peanuzanun
Pas3INIHBIX MEXaHN3MOB
NPOTEKaHMUsl peakUui; - yMeTb
XapaKTepU30BaTh 3IEKTPOHHOE

CTpOCHHE aTOMOB (B OCHOBHOM H
BO30YKIICHHOM COCTOSIHHH) U HOHOB
XHMHYECKHX JJIeMeHToB 1 - 4
nepuoaos Ilepuoanueckoit cucreMsl
JI.1. MenneneeBa M UX BaJICHTHEIC
BO3MOKHOCTH, HCIIONB3YSI MOHSTHS
"s", "p", "d-snekrpoHHbIC"
opOUTaNH, YHEPTETHUCCKUE YPOBHHU;
0OBSICHSTD 3aKOHOMEPHOCTHU
W3MEHEHHS CBOHCTB XHMHYECKUX

IEMEHTOB U 00pa3yeMbIX HUMH
COEMHEHUH 1O  mepuojaM |
TpyIIIaM.
OK 02. Hcnonp3oBate | B o0mactu IICHHOCTH HAy4YHOTO | - YMETh IUIAHUPOBATH M BBHIITONHSATH
COBpPEMEHHBIE CpEJCTBa IIOWCKA, | TIO3HAHUSA: - COOPMHUPOBAHHOCTH | XMMUYECKHN 9KCIEPUMEHT
aHanm3a u MHTEPIPETalU | MHUPOBO33PEHHS, COOTBETCTBYIOIIETO | (IIpeBpallieHus OpPraHUYECKUX
nHpopManu U UH(GOPMALMOHHBIE | COBPEMEHHOMY YPOBHIO Da3BUTHs | BELIECTB pu HarpeBaHuH,

TEXHOJIOTUH [UIS BBIOTHEHUS 3a7a4
poQeCCHOHANBHOM JIESITEIbHOCTH

HayKd ¥ OOILECTBEHHOW IPAKTHKH,
OCHOBaHHOT'O Ha JAWajore KyJbTYD,

TMOJIYUYCHUC 3TUJICHA U U3YUYCHUE €TI0
CBOﬁCTB, Ka4€CTBEHHBIC PCAKINN Ha

CIIOCOOCTBYIOILIETO OCO3HAHHIO | albACTUABI, KpaxMal, YKCYCHYIO
CBOET0 MecTa B TMOJHUKYJIBTYPHOM | KHCJIOTY; JEHATypalus OeiIKOB IpH
MHpE; - COBEPIIICHCTBOBAHNE | HAIPEBaHWH, IIBETHBIE  PEAKIMH
SA3BIKOBOM u YUTATEILCKOU | OENKOB; IIPOBOJUTH peaxkuuu
KYJIBTYPBI KaK Cpe/CTBa | HOHHOTO 0OMEHa, OIPENEISITh CPEy
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B3aWMOJICHCTBUS MEXIY JIOIBMH H

IO3HAaHUA MHpa, - OCO3HaHHUC
IOECHHOCTH Haquoﬁ JACATCIBbHOCTH,
TOTOBHOCTH OCYIIECTBJIATH

MIPOEKTHYI0O W HCCJIEIOBATEIbCKYIO
JeATeNIHOCTh MHIMBHIYAJIbHO M B
rpymmne; Ognanexue
YHUBEpCaJIbHBIMU Y4eOHBIMH
MO3HABATENILHBIMU JICHCTBUSIMU: B)
pabota ¢ mHpopManuen: - BIAACTh
HaBBIKAMH TOJTyuYeHHs UHDOpMAIUH
U3 HCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITEIHHO OCYIIECTBIISTh
TIONCK, aHAJIN3, CHCTEMAaTH3AINI0 U
MHTEPIPETALUIO nHpopManuu
pa3nuuHBIX  BUJIOB M (opMm
NPE/ICTABJICHUS; - CO3/[aBaTh TEKCTHI
B pa3NMYHBIX (hopMaTax C Yy4eTOM

Ha3HAYCHUS nHbopMaIUH u
LeNeBOd  ayAuTOpHH,  BHIOMpas
ONITHMATBHYIO dopmy
MIPEACTABICHUSI W BU3yaIN3alu; -
OLICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh  MH(pOpMaIMH, ee
COOTBETCTBHE IPaBOBBIM U
MOpPaJIbHO-3TUYECKMM HOpMaM; -
HCTIOJIb30BATh cpencra
“H(POPMAITHOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pemeHnu KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHHU3aIOHHBIX 3amaq c
coOIIroIeHNEM TpeboBaHU
SPrOHOMHKH, TEXHUKH
0e30macHoOCTH, TUTHCHBI,

pecypcocOepexeHns, MPaBOBBIX U
STHYCCKUX HOPM, HOpM
WH(POPMAIIMOHHOW OE30MACHOCTH; -
BJIaJICTh HaBbIKaMW pacCliO3HaBaHUA

u 3aIIUTHI uH(pOpMAIIHH,
WH(POPMAIMOHHOK  6e301MacHOCTH
JINYHOCTH.

BOJHBIX PAaCTBOPOB, KaueCTBEHHBIC
peakuuu Ha cynbdar-, kKapOoHAT- U
XJIOPUIAHUOHBI, Ha KaTHOH
aMMOHHS; pemarts
SKCIIEPUMEHTAIbHBIE  33/a4d 10
temaM "Mertamtel" u "Hemeramsr")
B COOTBETCTBUU C IpaBujiaMu
TEXHUKH 6e3omacHoCTH pu
oOpamieHMH ¢  BEIIECTBAMH H
m1abopaTOPHBIM o0opyioBaHUEM;
MIPEACTaBIATh Pe3yJIbTaThI
XMMHYECKOTO  JKCIEPUMEHTa B
¢dopme 3ammcu ypaBHEHHH
COOTBETCTBYIOUIMX  peakuuit o
(hopMyJIMPOBATH BBIBOJBI HA OCHOBE
9THX  pe3ynbTaTtoB; -  yMeTb
aHaIM3UPOBATh XUMHYECKYIO
nHpOpMaIIUIO, TIOMYyYaeMyl0 U3
pasHBIX  HCTOYHHKOB  (CPEACTB
MaccoBoi  WH(pOpPMANWH,  CETh
Wutepner u apyrue); - BIaneTh
OCHOBHBIMH METOJIaMHd  Hay4YHOTO
IIO3HAaHHUA BCIICCTB H XHUMHYCCKHUX
sIBIICHUH (HaOJIO/IcHHEe, U3MEpPEHHE,

9KCIIEPUMEHT, MOJEIUPOBAHUE); -
yMETh TPOBOJAWTH  pPacyeTsl IO
XUMHUYECKHM ¢dopmynam u

YPaBHEHUSIM XUMHUYECKUX PEAKIUH C

HCTOJIh30BaHUCM ¢usnaeckux
BEJIMYUH, XapaKTePU3YIOIIUX
BELIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MAacChI, o0beMa
(HOpManbHBIE  YCIOBHSA)  Ta30B,
KOJINYECTBa BCIIIECTRA,
HCIOJIB30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUS IS TIPUHSATHS
pelIeHmi B KOHKPETHBIX

JKU3HCHHBIX CHUTYyalUsX, CBA3AHHBIX
C BCIICCTBaMHU U UX MPUMEHCHUCM; -

YMETH CaMOCTOATCIIBHO
IIJIAaHUPOBATH n IIPOBOAUTH
XHUMHUYCCKUHN OKCIICPUMEHT

(monmy4yeHHe © H3yuYeHHUE CBOMCTB
HEOPraHWYECKHX M OpPraHHYECKUX
BCIIIECTB, KAYCCTBCHHBIC PEaKIUU
YTICBOJOPOAOB Pa3IIMYHBIX KIIACCOB
u KHCJIOPOACOACPIKAIINX
OpPraHWYECKHUX BEIICCTB, pEIICHUE
9KCICPUMCHTAIBHBIX  33dad [0
pacro3HaBaHUIO HEOPTaHWYCCKUX U
OpraHUYeCKUX BEIIIECTB) c
cOOFO/IEeHNEM TIPaBUII OE30MTaCHOTO
oOpamieHHss €  BCIIECTBAMH U

71a00paTOPHBIM 00opyIoBaHNEM,
(dhopmyaHpoBaTh (1
UCCIICIOBAHMS, TPEJOCTaBIATh B
pa3nuuHON  opMe  pe3yIbTaTHI
OKCIIEPUMEHTa, aHAJIM3UPOBATh U
OLICHUBATh HX JOCTOBEPHOCTH; -
YMeTb OCYILECTBIISTh
LieJICHANPABIICHHBIN TIOUCK
XMMHYECKOH nH(popMannun B
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Pa3IMYHBIX UCTOYHHMKAX (HaydHas M
yueOHOHayYHAas JUTEpaTypa,
cpencrBa MaccoBod HMH(MOpMAaLUH,

cetb ~ UHTepHeT W  ApyrHe),
KPUTHUYECKH aHAIN3UPOBATH
XMMHYECKYIO nH}pOopManuio,

nepepabaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHU C TIOCTABJICHHOM

y4eOHOM  3amadeif; -  BIaAeTh
CUCTEMOM 3HAaHMM O METohax
HAYYHOTO [MO3HAHUS SIBJICHUI
TIPUPOIHI, HCTIOTB3YEMBIX B
€CTECTBEHHBIX HayKaX W yMEHUSIMHU
NPUMEHATb AT  3HAHUA  TpHU

SKCIEPUMEHTAIBHOM HCCIEAOBAaHUU
BEIIECTB U JJiA  OOBSICHEHUS
XUMHUYECKUX SIBJICHUH, HMEIOLIMUX
MECTO B TIPUPOJE MPAKTHUYECKOMH
JIEATENbHOCTH  4YeJOBEKa U B
MOBCEIHEBHON KU3HU.

OK 04. D¢ dexTrBHO
B3aUMOJICHICTBOBAaTh, M paboTaTh B
KOJUIEKTHBE U KOMaH e

- TOTOBHOCTh K CamMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOTPEICTICHHIO; -OBJIaJICHHE
HaBbIKaMU y4ueOHO-
HCCIEI0BATENIbCKOM, MPOEKTHOW U
COIIMAJIbHOU NEATCIBLHOCTH,
OBnancHue YHHUBEPCATbHBIMH

KOMMYHUKATHBHBIMH  JICHCTBHAMMU:
0) CcoBMecCTHas  JeSITENIbHOCTB!
TOHUMATh u HCIOJBh30BATh
MPEUMYIIECTBA KOMaHAHOU 51
WHIUBUIYTbHON padoThr; -
MPUHUMATh  [EIH  COBMECTHOH
JeSITeTbHOCTH, OPTaHW30BHIBATE U
KOOpAWHUPOBATh [IEHCTBUSA TIO ee
MOCTIDKCHHUIO:  COCTABIIATH  IUIAH
JefcTBUll, pacrlpenensTb poilu C
y4eToM MHCHHHA YYaCTHHKOB
00CYXaTh Pe3yJIbTaThl COBMECTHOU
paboTel; - KOOpAMHHUPOBaTH U
BBIIIOJNIHATE PadOTy B  YCIOBHAX
peanpHOTO, BHUPTYaJIHOTO "
KOMOWHHUPOBaHHOTO
B3aMMOJICHCTBHSA, - OCYIIECTBIATH
MO3UTHUBHOE CTpaTeruuecKoe
MTOBEIICHHE B PA3IIUYHBIX CUTYAIHSIX,
MPOSIBIIATH TBOPYECTBO u
BOOOpakeHHUe, ObITh HHUIIUMATHBHBIM
Ognagenne YHHUBEPCAIHHBIMH
PEeTyNSTHBHBIMA  JEHCTBUSAMH: T)
MIPUHATHE ce0S U APYTHX IONCH: -
MPUHUMATh MOTHUBBI M apTryMEHTHI
JpYruX  JII0Jed [pu  aHaiuuse
pe3yibTaToB  AEATEIbHOCTH;, -
IpU3HaBaTh CBOE IIPaBO M IIPaBO
IpYyTUX JIIOAeH Ha  OMIMOKH, -
pa3BUBaTh CIIOCOOHOCTH ITOHMMATh
MUD C MMO3UIHNH APYTOTO YEITOBEKA.

- YMCETb IUIaHUPOBATH U BBINOJHATH

XUMHUYECKHI 9KCIEPUMEHT
(mpeBpareHus OpPraHUYECKUX
BEIIIECTB pu HarpeBaHuH,

HOJTy4YeHHEe STUIICHA U U3YYCHUE €ro
CBOICTB, KaUeCTBEHHBIC PEaKIUH Ha
IBJCTUIBI, KpaxMmal, YKCYCHYIO
KUCIIOTY; JeHaTypalus OeJIKOB Mpu
HarpeBaHWHW, IBETHBIE  PEAKLUH
0EIKOB; IPOBOUTH peaKkuuu
HOHHOTO 0OMEHa, ONPEACISITh CPEeILy
BOJHBIX pPACTBOPOB, Ka4YC€CTBCHHBIC
peakmuu Ha cyibdar-, kKapOoHAT- U
XJIOPUIaHUOHBI, Ha KaTHOH
AMMOHHS; peaThb
9KCIICPUMEHTAJbHBIE  3aJa4d 10
temaM "Mertaibl" u "Hemerauibt")
B COOTBETCTBUM C  IIPaBUJIAMH
TEeXHUKU 0e30MacHOCTH pu
oOpallleHMM C  BEIIeCTBAMH U
mab0opaTOPHBIM obopynoBaHHEM;
HPENICTaBIATh pe3yJbTaThl
XAMHYECKOTO  JKCIIEpUMEHTa B
dopme 3aIHCH YypaBHEHUI
COOTBETCTBYIOUIMX  peakuuit o
(opMyIHpOBaTh BEIBOJIBI HA OCHOBE
9THUX PE3YyJIbTATOB, -YMETb
CaMOCTOSATENIbHO  IUIAaHUPOBATh U
HPOBOJUTD XUMHYECKHI
IKCIICPUMEHT (moyueHue u
U3yYeHHE CBOICTB HEOPraHUYSCKUX
u OPraHUYEeCKUX BEIECTB,
Ka4yeCTBEHHbIE peakuuu
YIJIEBOJIOPO/IOB Pa3IMYHBIX KJIACCOB
u KHCJIOPOACOIEPIKAIINX
OpPraHMYEeCKUX BEIIECTB, pPELICHUE
OKCIICPUMEHTAJBHBIX  3aJad 110
PacIO3HABaHUIO HEOPraHHMYECKHX H
OpraHNYecKuX BEILECTB) c
COOJIFOJICHHEM TpaBUII O€30I1aCHOTO
oOpamieHuss €  BEIIECTBAMH U
71a00paTOPHBIM 000pyIOBaHHEM,
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(opMyIHpOBaTH HeNH
HCCIICAOBaHMS, MPEIOCTABIATh B
pasnmuuHOil  (opme  pe3ysbTaThl
9KCIEPUMEHTa, aHAJIM3UPOBATH U

OLCHMBATh UX JOCTOBCPHOCTh.

OK 07. ConelicTBOBaTh
COXPaHEHHIO OKPYXKAIOIIEH CpPebl,
pecypcocOepekeHnto,  MPUMEHSTh
3HaHUA 00 HU3MEHCHUH KINMATa,
TIPUHITAITBI OepexIIMBOTO
MIPOU3BOJICTBA, 3¢ eKTHBHO
JIEHCTBOBaTb B YPE3BBIYANHBIX
CUTYAaIHSIX

B obJactu 3KOJIOTMYECKOI0
BOCHHUTaHMA: - C(HOPMUPOBAHHOCTH
JKOJIOTMYECKOU KYJIBTYDBIL,

IIOHUMAaHWEC BJIMAHHA COIMAJIBHO-
OKOHOMHYCCKHX IIPOLECCOB Ha

COCTOSTHHE TIPUPOIHOM u
COLIMANEHOW  Cpelbl, OCO3HAaHUE
rJ100aJIbHOTO XapakTepa
SKOJIOTUYECKUX npobiiem; -

MJIAHUPOBAaHWE U  OCYIIECTBJICHUE
JIEWCTBUII B OKpY’Kalolllel cpeie Ha
OCHOBE 3HaHUs LEJIel yCTOMYHMBOIO
Pa3BHUTHS YEJOBEUECTBA; AKTHUBHOE
HENPUSITHE AEUCTBUNA, MPUHOCALIUX
BpEI OKpYXKAroIei cpene; - yMEHHe
MPOTHO3UPOBATh HEOIArONMPUSTHBIC

JKOJIOTHYECKHUE TOCJENCTBUSA
MPEANPUHUMAEMBIX JIeCTBUH,
MpedoTBpalllaTh HUX; - pacllMpeHue
onbITa JIeATENbHOCTH

9KOJIOTHYECKON HaIpaBJICHHOCTH, -
OBIIQJICHUE  HABBHIKAMH  Y4eOHO-
HCCIEI0BATENIbCKOM, MPOEKTHOW U
COLIMANIbHOM JEeATEIbHOCTH.

- c(hopMHpOBaTh NPEACTABICHUS: O
XUMHUYECKON COCTaBJIIAIOLIEH
€CTECTBEHHOHAYy4YHOH KapTHUHBI
MHpa, pOJM XHMHMHM B IIO3HAHUU
SIBJICHUH MIPUPOJIBI, B
(GOpMHUpPOBAaHWM  MBIIUICHUS |
KYJbTYPBI JIMYHOCTH, ee
(YHKIMOHAIBHON IpPaMOTHOCTH,
HEOOX0ANMOH JUIs peleHus
MIPAKTUYECKUX 3a1a4 u
3KOJIOIMYECKH 000CHOBaHHOTO
OTHOUIEHUS] K CBOEMY 3J0POBBIO U
NpUPOAHON  cpede; -  yMETh
coONFOIaTh TIPaBUIIA SKOJOTHYECKU
enecooOpa3sHoro  TMOBEACHHUS B
ObITYy W TpPYIOBOW JESTENBHOCTH B
LENAX COXPAHEHHs CBOETO 30POBbs
U OKpY>Karollled NPUPOLHON Cpenbl;
YUYUTBIBATH OIMACHOCTH BOSJIGPICTBI/IH
Ha JKUBBIE OpraHU3Mbl
ONPEIEIICHHBIX BEIIECTB, IOHHUMAas

CMBICI  TIOKa3aTelsl MpeAeiabHOM
OIMyCTUMOW ~ KOHIICHTPAIHH;

YMETb MIPOrHO3UPOBATh,
aHaJIM3UPOBaTh U  OLEHUBATh C
MO3UITAHN 9KOJIOTHYECKOMN
0€e30MmacHOCTH [TOCJIEICTBHS
OBITOBOM W MPOHM3BOJCTBEHHOU
NIeSITEIbHOCTH YeJIOBEKa, CBSI3aHHOU
¢ repepaboTKoi BEILIECTB;

HCIOJb30BATh MOJYYCHHBIC 3HAHUA
JJIL IPpUHATHSA T'PaMOTHBIX peHIeHI/Iﬁ
np06neM B CUTyalusdX, CBA3aHHBIX C

XUMHEH; - yMETb  OCO3HAaBaThb
OIaCHOCTh BO3JCUCTBUSI Ha JKUBBIE
OpraHu3Mbl ONPEIEIIEHHBIX
BEIIECTB, TTIOHUMAs CMBICIT
IOKa3aTes MpeAeabHOM
JIOIYCTUMOM  KOHIIEHTpaluH, |

MOACHATL Ha MpuUMEpax CITOCOOBI
YMCHBIICHUA U MPCAOTBPAILLICHUS UX
BpPEAHOTO BO3JCHCTBHS Ha OpraHmusm
YCJIOBCKA.
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HnaanyeMble JUYHOCTHBIC PE3yJbTaThbl

B X01€ peain3dalnu Oﬁpa?.OBaTeJIbHOﬁ nporpamMmal

JIngHOCTHBIE Pe3yabTaThI
peanu3anuy NPOrpaMMbl BOCIIUTAHUS
(Oeckpunmoput)

Ko 1M4HOCTHBIX
pe3yJIbTaTOB peajn3anuu
NMPOrpaMMbl BOCIIMTAHUS

OcosHarouumii cedst rpakIaHMHOM M 3aIIMTHUKOM BEJIMKOM CTpaHBbI.

JIP 1

[MposiBnstrommit AKTHBHYIO TPa’KAAHCKYIO TIO3UIIHIO, JEMOHCTPHPYIOIIUH
MIPUBEP)KEHHOCTh IPHHIMIIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH
AKTUBHBIN U YYacCTBYIOIIUI B CTyA€HYECKOM M TEPPUTOPHUATBHOM CaMOYIPaBIECHUH, B
TOM YHCJIIE Ha YCIOBHSAX HOOPOBOJBYECTBA, NMPOAYKTHBHO B3aHMMOJCHCTBYIOIIUH U
YYacTBYIOUIUH B JEATEIFHOCTH OOIIECTBEHHBIX OPraHN3aIHi.

JIP 2

[IposiBrAOmMNA W JEMOHCTPUPYIOIIMHM YBaXXEHHE K JIOASIM TpPYyAd, OCO3HAIOIIMNA
IEHHOCTh COOCTBEHHOro Tpyda. CTpemsmuiics K (OPMHPOBAHUIO B CETEBOW cpeje
JIMYHOCTHO ¥ NPO(ECCHOHANTBEHOTO KOHCTPYKTHBHOTO «IIM(POBOTO CIIEAA».

JIP 4

JeMoHCTpUpYyIOLIMI NPUBEP)KEHHOCTh K POJHOM KYJbType, UCTOPUUECKON NaMsATH Ha
ocHoBe M00BH K PonuHe, porHOMY Hapoxy, MajJoi pOAWHE, MPUHITHIO TPAJAUIMOHHBIX
LEHHOCTe!l MHOTOHAIMOHaIbHOro Hapoaa Poccuu.

JIP S

HpOHBJ’IHIOIHI/Iﬁ YBAXCHUC K JIIOJAAM CTApIICro MNOKOJICHHA U T'OTOBHOCTH K Yy4YaCTHUIO B
COLIMATBLHOM TIOAACPIKKE U BOJIOHTCPCKUX IBHKCHUAX.

JIP 6

OcozHaomMi  MPHOPUTETHYKO I[EHHOCTh  JIMYHOCTH  4YEJNOBEKa;  yBaXKAIOMINI
COOCTBEHHYIO M YYXXYI0 YHHKJIBHOCTb B Pa3JIMUHBIX CHUTYaIMsiX, BO Bcex (opmax u
BUJAX IEATEIbHOCTH.

JP 7

[IposiBrsAomuMiA ¥ JOEMOHCTPUPYIOLIMM YBa)XEHUE K IHPEIACTABUTENSAM Pa3IMYHbIX
STHOKYJIBTYPHBIX, COIHATIBHBIX, KOHPECCHOHANBHBIX M MHBIX Tpynn. COnpuYacTHBIN K
COXPaHEHMIO, NMPEYMHOXXEHHUIO M TPAHCISALUHM KYJIbTYPHBIX TPagUlMi W LIEHHOCTEH
MHOTOHAIIMOHAIBHOT'O POCCUIICKOT0 rocyJapcTBa.

JIP 8

[IposiBrsitomuii  yBakeHHE K OCTETUYECKUM IIEHHOCTSAM, OOJIagaronifuii OCHOBaMH
3CTETUUYECKOM KYJIBTYpBI.

JIP 11

[MpuHUMaronHii ceMeiHble EHHOCTH, TOTOBBIH K CO3[aHHI0O CEMbH M BOCIHTAHHIO
JieTeil; NEMOHCTPUPYIONIMI HEMPUATHE HACWINS B CEMbE, yXOJa OT POJMTEILCKON
OTBCTCTBCHHOCTH, OTKa3a OT OTHOILIIEHUH CO CBOUMHU JACTBMH U HUX q)HHaHCOBOFO
COMIepKaHM.

JIP 12

JIM4YHOCTHBIE Pe3yJabTaThI
peaju3aluy NPOrpaMMbl BOCIIHTAHMS,

OMmpEaACJIECHHBbIC Cyﬁ'beKTaMH 06pa3OBaTeJII>HOF0 mpouecca

[TposiBnsITE 10OPOKENATENFHOCTD K OKPY)KAIOIIUM, JICIMKaTHOCTh, YyBCTBO TaKTa U
TOTOBHOCTH OKa3aTh YCIYTy KaXIOMY KTO B HEHl HYXIaeTcsl.

JIP 22
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIUTLIVHBI

2.1 O0bem yueOHOM JUCHHMILVIMHBI U BHABI Y4eOHOH PadoThI

Bun yue6Hoii padoTsl Oobvem uacoe
O0bem 00pa3oBaTe/IbHOI POrPaMMBbI 78
Oo0s13aTe1bHA"A ayIUTOPHAA y4eOHAs HArpy3Ka (Bcero) 78
B TOM YHCJIE:
NPAKTUYECKUE 3aHATHUS 39

1abopaTOpPHBIC 3aHITUS -

CCMHUHAPCKUC 3aHATUA -

IIpoMexkyTOYHAs aTTECTALUSA -

Uroroas arrecranus B popme JIPK B 1 cemecTpe, 3a4eT ¢ OLeHKOIi BO 2

cemecTpe
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2.2 TemaTu4ecKHuil IJ1aH U coaep:xanmne yueOHoil nucuumianabl OY .07 XUMUSA

Conep:xanue y4eOHOr0 MaTepHuaJia, IpaKTU4YecKHe padoThl, CAMOCTOSITE/IbHAsI padoTa Oo6beMm dopmMupyembie
HanmenoBanue tem
o0yuarouiero 4acos KOMIIETEHI[M U
1 2 3 4
1 cemecTp
Tema 1 Coaep:xanue y4eOHOro MaTepuaja 4
OO0mmas n 1 BBenenune. OcHOBHbBIE MOHATHS U 3aKOHDI
HeopraHuveckKas Hayunble MeTO/1bI HO3HAHUS BEIIECTB U XUMHUYECKHX SIBIICHUH. POJIb 3KCIIepUMeHTa U TEOpUHU
XHUMHA B XUMHH. MozenrpoBaHNE XUMHUYECKHUX MTPOLECCOB. 3HAUEHHE XUMHUH IIPHU OCBOCHUH
npodeccuit CI1O u cnennansHocTelr CI1O Texauueckoro npoduis npodeccuoHaIEHOTO
00pa3oBaHusl. OK 1,0K?2
2 | IIpocThie U C10KHbIE BELIECTBA
BemectBo. Atom. Monekyna. Xumuueckuid snemeHT. Amorponus. IIpocTeie U ciioxHBIE
BemiecTBa. KauecTBEHHBI W KOJMHYECTBEHHBI COCTaB BEIICCTB. XUMUYECKUE 3HAKH U
¢opmynel. OTHOCUTENBHBIE aTOMHAsi W MOJIEKyJspHas Macchl. KommdecTBo BemecTsa.
OcHoBHBIe 3aK0HBI XUMHH. CTeXHOMETpHSI.

IIpakTHyeckoe 3aHsATHE 2
1 Pacuernbie 3agaun Ha HaXOXKJIEHUE OTHOCUTEIBHON MOJIEKYJISIPHOM MAacchl, ONpPEAEICHUE
MacCOBOMH JIOJIM XUMHUYECKHX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.
Conep:kaHue y4eOHOT0 MaTepuaa 2
1 Iepuoanyeckuii 3axkon u Ilepuoamueckass cucremMa xumMu4yeckux 3iemenroB JI. H.
MenneneeBa u ctpoenne atoma. Otkpeitie /. M. Menneneessim Ilepuoaudeckoro 3akoHa.
[Mepuoanuecknii 3akoH B QopmynupoBke Jl. W. MenpeneeBa. Ilepumoamyeckas Ttabmuma
XUMHYECKUX DJIEMEHTOB — Tpadudeckoe oToOpakeHHe Mepruoaudeckoro 3akoHa. CTpyKTypa
MIEPUOTNICCKON TaOIHIIBI: TIEPHOIBI (MajIble W OOJIBIIHE), TPYNIHI (TIaBHAS U TOOOYHAS).
ITpakTHyecKue 3aHATHS 4
1 Crpoenue aroma u Ilepuonnueckuii 3akoH J. Y. Menneneena.
2 Pazmmunsie popmel [lepronnyaeckoit cucTeMpl XuMHUecknx aneMenToB J1. M. Menpaeneena.
Conep:kaHue y4eOHOT0 MaTepHuaa 4 OK1,0K?2

OK1,0K2




Ctpoenue BemecrBa. MoHHasi XuMHYecKasi CBsi3b. KaTHoHBI, HX 00pa3oBaHne U3 aTOMOB
B pe3yJbTaTe Npolecca OKUCJIeHUs. AHHOHBI, UX OOpa3oBaHHE M3 aTOMOB B pe3yJbTaTe
npoiiecca BoccTaHOBNIeHHs. VlOHHast CBA3b KaK CBsI3b MEXIy KATHOHAMHU M aHHOHAMH 3a CUET
AIIEKTPOCTATHYECKOTO TpHUTsDKeHHs. Kiaccmgukanus HOHOB: TO COCTaBy, 3HaKy 3apsja,
HAIMYUIO THApaTHON oOosouku. MoHHBIE KpucTauinyeckue perietku. CBOWCTBA BEIISCTB C
WOHHBIM THIIOM KpHCTAIMYECKON perieTkr. KoBalieHTHass Xumudeckas CBs3b. MexaHH3M
00pazoBaHUs KOBaJICHTHOM CBSI3U (oOMeHHBII u JIOHOPHO-aKIIETITOPHBIN).
ONEKTPOOTPHUIIATEIBHOCTh. KOBaJCHTHBIC TONISAPHAs M HEMOJspHas CBs3u. KpaTHOCTh
KOBaJICHTHOW CBSI3U. MOJNEKYyISIpHBIE W aTOMHBIE KpUCTaJuIMYeckue pemerkd. CBoiicTBa
BCIICCTB C MOJICKYJIAPHBIMH M ATOMHBIMU KPUCTAJITIMYCCKUMHU PCIICTKAMMU.

2 | Meranu4veckas CBsI3b. ArperaTHble COCTOSIHUSI BeIIECTB U BOJIOPOIHAA CBSI3b
Merannuyeckas KpUcTaNIMYecKas pelieTka U MeTallInyeckas XuMuieckas cBsi3b. Ousznueckue
CBOIMCTBa METAJLIIOB.

TBepmoe, xuakoe W Ta3000pa3HOE COCTOSHUS BemiecTB. llepexon BemecTBa W3 OIJHOTO
arperaTHOro COCTOSIHMSI B Ipyroe. BomopoaHast cBsI3b.
I[IpakTHyecKue 3aHATHS
1 UucThle BEUIeCTBA M CMECH.
2 | luciepcHble CHCTEMBI.
Conep:xanue y4eOHOro MaTepuaja

1 Boaa. PacTBopbl. JjieKTpoauTHYeCKAs AUCCOUALMS
Boma kak pactBopuTens. PacTtBopuMocTh BemiecTB. HacklllleHHBIE, HEHACHILLCHHBIE, OK1,0K?2
TNEPECHINICHHBIC PaCTBOPEI. 3aBUCUMOCTH pacTBOPUMOCTU Ta30B, )I(H)IKOCTeﬁ U TBEPAbIX
BEIIECTB OT pa3inyHbIX (pakTopoB. MaccoBast /10J1s1 pACTBOPSHHOI'O BEIIIECTRA.

IIpakTH4YecKkHne 3aHATHHA

1 | DnekTponuTuyeckas TUCCOLMALINSL.

2 [TpuroToByieHNE pacTBOPA 33JJaHHON KOHIIEHTPAIIMH.
Coaep:xkanue y4e0HOro MaTepuaja

1 | Knaccupukanus HeopraHmdecKMX cCOeTUHEHUI U UX CBOICTBA: KHUCJI0THI U OCHOBAHMUS.
KHCcnoThl Kak SIEKTPOSUTHI, MX KiIacCU(UKAIUSA 1O Pa3IUYHBIM IPH3HAKaM. XHUMUYECKHUE
CBOMCTBa KHCIOT B CBET€ TEOPHUH DIEKTPOIUTHYECKON auccoruanud. (OcoOeHHOCTH
B3aUMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHOW M a30THOM KHUCIOT ¢ Merautamu. OCHOBHEIE OK1,0K?2

CcrocoObI mosrydeHus: KucoTel. OCHOBaHHS U MX cBoicTBa. OCHOBaHUSI KaK JICKTPOJIUTHI, UX
Kiaccu(UKams 10 PAa3IUYHBIM TIPU3HAKAM. XUMHYECKHE CBOWCTBA OCHOBAaHUI B CBETE
TEOPHH DJICKTPOIUTHICCKON JAUCCOIUAIMH. PasokeHne HepacTBOPUMBIX B BOJIEC OCHOBaHWH.
OCHOBHBIE CITOCOOBI MOJTYYCHUs OCHOBAHHMI.

I[IpakTHyecKue 3aHATHS

1 | BsaumMmogeiicTBue KUCIOT ¢ OCHOBAHUSAMHU U COISIMH.

OOI



HcnbiTanye pacTBOPOB LIEJI0YEH HHIUKATOPAMH.

IMpomesxkyTrounas arrecrauus (JPK)

2 cemecTp

Tema 1
Oo6urag u
HeOpraHuveckKas
XHUMHS

Conae

KAHHUE y‘leﬁHOl"O MaTepuaJa

1

XuMHuYeCKHe peakuun

Knaccudpukauuss XMMUYECKHMX peakuuil. Peakuum coenmHeHus, pa3ioXeHHs, 3aMeIICHHS,
obmena. Kartanutnueckne peakiuu. OOpatuMble W HeoOpaTUMBbIE peaklud. [ OMOreHHbIC U
reTepOreHHbIe PeaKlnU. DK30TEPMUUECKUE U SHIOTEPMUYECKUE peakiuu. Termooi 3¢ dekr
XUMHUYECKUX peakuuii. Tepmoxummuueckue ypaBHeHus. [loHsaTre 00 snekTponuse. DIeKTpoIn3
pacIuiaBoB.  DJEKTPOJIU3  PacTBOPOB.  DJEKTPOJIUTHUYECKOE  TOJYyYEHUE  ATFOMUHHSL.
[IpakTueckoe  NpUMEHEHHWE  DJIEKTpojiMu3a. [ aJbBaHOIIACTHKA. l"ampBaHOCTETHS.
Pa(i)I/IHI/IpOBaHI/Ie OBETHBIX MCTAJIJIOB. Karanus. I'omorennsie u TCTCPOIrCHHLIC KAaTaJINn3aTOPHI.
[Ipomoroprr. Karamutudeckue snmbl. Wuruduropsl. [Ipow3BoACTBO amMMHuaka: ChIpbE,
anmnaparypa, Hay4Hble IPUHLIMIBL.

OK1,0K2

IIpax

THYICCKHE 3aHATUA

OKHCIMTEILHO-BOCCTAHOBUTECIBHBIC PCaKkuuru.

CKOpOCTh ¥ 00paTIMOCTh XUMHUUECKHX PEAKITHIA.

Coge

sKaHue Y4eOHOr0 MaTepuaJia

MeTaJiibl 1 HeMETAJIbI.

Mertamibl. OCOOCHHOCTH CTPOCHHUSI aTOMOB M KpUCTAIOB. DU3MYECKUE CBOWCTBA METAJLIOB.
Knaccudukanmus metamuioB Mo pa3lUYHBIM TpH3HAKaM. XWMHYECKHE CBOWCTBA METAJIIOB.
DIeKTPOXUMHUYSCKHHA PSAI HaNpsDKEHHH MeTamioB. Mertamtotepmusa. OOmme crocoOb!
nosydeHust metayioB. Ilonstue o Meramrypruu. Ilupomeramryprusi, THAPOMETALIyprus U
anekTpoMerainyprus. CrutaBel 4yepHbie W 1BeTHble. Hemeramnsl. OCOOCHHOCTH CTpPOCHUS
aToMOB. Hemerammsl — TpOCTBIE BemIeCTBA. 3aBHCHMOCTb CBOKMCTB TaJOr€HOB OT HX
IIOJIOKCHUA B HCpHOIIPI‘ICCKOfI cucreme. OKHCIUTENBLHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA
HEMETAJUIOB B 3aBUCUMOCTH OT X MOJIOKEHHUS B Py AIEKTPOOTPULIATSIIEHOCTH.

Koppo3ns MeTa/sioB: XUMHYeCKasi M JIEKTPOXUMHUYECKAs.

3aBHCHMOCTh CKOPOCTH KOPpPO3WH OT YCJIOBHH OKpykatomiedl cpenpl. Kmaccudukarms
KOPpPO3UH METAJJIOB MO PA3JIMYHBIM Npu3HakaM. CIocoObl 3allUThl METAIJIOB OT KOPPO3HH.
[TpousBoacTBo uyryHa u cranu. llonydeHne HemeTamnoB GpakIMOHHON NEPETOHKOM KUIKOTO
BO3[yXa W DIIEKTPOJIM30M pPACTBOPOB WIM PACIUIaBOB  3IEKTPonHuTOB. CHIMKaTHAs

MIPOMBIIUIEHHOCTD. [IpOU3BOACTBO CEPHOM KHCIOTHI.

OK1,0K2

OK1,0K2

l'[paRanecxoe 3aHATHC

1]

HOHy‘ICHI/IC, CO6I/IpaHI/IC 1 paciiO3HaBaHMEC 1a30B.

Tema 2

Conep:xanue

OK1,0K?2




Opranuyeckas
XUMHS

OcHOBHBbI€ OHSITUSI OPTAHUYECKONH XUMHH U TEOPHUS CTPOEHHS OPTraHUYECKUX
coeJMHEeHMN i

[Ipenmet opranndeckoit xumu. [IpupoaHbIe, HCKYCCTBEHHBIE M CHHTETUYECKIE OPTaHUIECKUe
BemecTBa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTraHUIECKUMHU. BaleHTHOCTh. XUMUYECKOE
CTPOCHHUEC KaK MOPAAOK COCAMHCHHA aTOMOB B MOJICKYJIBI IO BAaJICHTHOCTH. TCOpI/IH CTPOCHUA
opraanyecknx coeauHeHuil A. M. BbytiepoBa. OcCHOBHBIE TMOJOKEHHUS TEOPHH XHUMHUYECKOTO
ctpoerns. Mzomepust 1 m3oMepbl. XuUMudeckre (HOpMyIIbl H MOJIENH MOJIEKYJI B OPTraHUIECKON
XUMUHU.

Kaaccupukamust opranmdeckmx BemecTB. Kiaccuukainus BeIIECTB 10  CTPOCHHIO
YTIEPOJHOTO CKEJeTa W Halu4nio (yHKIHOHAIBHBIX Tpymi. ['omomorn u romonorus. Hagama
vomenknatypel [UPAC. Krnaccubukammsi peakiuifi B OpraHHdecKkod xumuu. Peaxrmmn
npucoenHeHus (TUAPUPOBAHUS, TaTOTCHUPOBAHHS, THUAPOTATOTCHUPOBAHUS, THIPATAIUH).
Peakuuun oTmeruieHus (AeTUAPUPOBAHUS, NETHIPOTaIOTEHUPOBAHUSA, Ieruaparanun). Peakuun
3aMmenieHus. Peakim n3oMepu3ammm.

OK 4,0K 7

HpaKaneCKoe 3aHATHC

1 | PeaKHI/II/I OKHMCJICHUA 1 BOCCTAHOBJICHUA OPTraHUYCCKUX BCHICCTB.

Conep:xanue y4eOHOro MaTepuajia

1

er’lCBO)IOpOL[BI H UX NPUPOAHBIC HCTOYHUKMU. AJ'IKaHI:I, AJIKCHBI, TUCHBI, aJIKWHBI, apCHbI.

2

IIpasuio B. B. MapkoBHukoBa. Kiraccudukarus u HazHaueHHE KayaykoB. Kimaccudukanus u
Ha3HaueHue pe3uH. Bynkanuzanus kayuyka. HatypallbHbBIN U CHHTETUYECKUE
Kayuyku. Pe3una.

OK1,0K2

IIpakTHyeckne 3aHATUA

1

OCHOBHBIE HANPaBJICHUsI IPOMBIILIIEHHON epepaboTKu NPUPOTHOTO rasa.

2

[Tpoueccrl TPOMBILICHHON NEpepaObOTKH HETH: KPEKHUHT, pU(OPMHUHT.

Copaep:xanue yueOHOTo MaTepuasia

1 | Kucaopoaconep:kamue opranndeckue coequnenusi. Crimptol, GeHOI, alibAEeTH/IbI,
KapOOHOBBIE KHCIIOTHI: CBOMCTBA, NOJIy4YEeHUE, IPUMEHEHHE.
2 | Caoxuble 3pupsl M KUpPbl W yriaeBoAbl. [lomyueHHe CIOXHBIX B(QHUPOB peakiuer

srepudukanun. CiioxxHble YOUPHl B IPUPOJC, UX 3HaUYeHUe. [I[puMeHeHne cloXHbBIX 3QUPOB Ha
OCHOBE CBOWCTB. JKHpHI Kak cioskHble 3Qupbl. Kimaccudukarmys KupoB. XUMHUICCKHE CBOMCTBA
KHPOB: THUAPOJIN3 W THAPUPOBAHUE KUAKHX XHPOB. [IpuMeHeHUe KUPOB HA OCHOBE CBOCTB.
Msbuta. YrieBonbl, MX KiaccHUKalusa: MOHocaxapupl (TI0K03a, (pyKTO3a), AUCaXapuabl
(caxaposa) 1 moarcaxapu sl (Kpaxmall U [eJUII0II03a).

OK 1, OK 2,
OK 7

IIpakTHyeckne 3aHATUA

1

MeTunoBBIk CIIUPT 1 €T0 UCIIOJIb30BAHUEC B KAYECTBC XUMHUYCCKOI'O ChIPbS.

2

[Monukonnencarms Gopmanbaeruia ¢ GeHosioM B peHoI0POopMaAILICTHIHYIO CMOIY.




3 | 3aMeHa )KHPOB B TEXHUKE HEHMIIEBBIM CBIPHEM.

Coaep:xanue y4eOHOro MaTepuaja

1

A3oTcomepkaliue  OpraHMYecKue  coequHeHWsl. AwmwuHbl. [loHsATHE 00  aMuHax.
Anmudarnueckue amMHHBI, WX KilaccH(UKanus W HOMEHKIATypa. AHHIMH KaK OpPTaHHYECKOe
ocHoBanme. [lonyyenne annnmHa 3 HUTpoOeH3ona. [IpiMeHeHne aHWIMHA Ha OCHOBE CBOMCTB.
AMUHOKHUCIIOTBI. AMHHOKHCIOTHI Kak aMQoOTepHble TU(GYHKIIMOHAIBHBIC OPraHUYECKHE
coequueHnst. XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICHCTBHE C IIeI0YaMU, KUCIIOTAMH 1
JpyT ¢ ApyroM (peakius noiaukoHaeHcanuu). [lenTuanas cBs3b U monunenTuasl. [IpuMeHeHue
aMUHOKHCIIOT Ha OCHOBe cBoiicTB. benku. IlepBuvHas, BTOpHYHASs, TPETUYHAS CTPYKTYPHI
0enkoB. XMMHYECKUE CBOWCTBA OCJIKOB: TOPCHUE, JACHATYpAIl¥sl, THAPOIU3, [IBETHBIC PEaKIIUU.
Buonornueckue GyHKIMU OEIKOB.

HpaKaneCKue SAHATUHA

1

Pemenne sxciepIMEHTANTBHBIX 33/1a4 Ha MICHTH(HUKAITNIO OPTAaHNIESCKIX COCTMHCHUH.

2

Pacrnio3znaBanue nmiacTMacc U BOJIOKOH.

IIpome:kyTouHas aTTecTanus (3a4eT ¢ OLEHKOM)

OK1,0K2
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3. YCJIOBMS PEAJTU3ALIMUA TPOTPAMMBI YUEBHOM
JTACTUTIINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAILHO-TEXHHYECKOMY
o0ecreyeHnIo0

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT Hanuuus yueOHOro kaOuHera.

O6opynoBanue y4eOHOro KaOWHETa: KOMIUICKT CETEBOTO OOOpYJ/IOBaHMS,
o0ecreynBaroIInii COeTMHEHNE BCEX KOMIBIOTEPOB, YCTAHOBIICHHBIX B KAOWHETE B
€AUHYIO CeTh, C BBIXOJOM B IHTepHeT, ayauTopHas JOCKa Uisl MHCbMa;
KOMIIBIOTEPHBIE CTOJIBI MO YHMCIy pabodyuxX MeCT O0y4arouuxcs; MyJIbTHMEIua
MPOEKTOP C IKPAHOM.

3.2. VY4eOHO-MeTOAMYECKOE O0ecmeYeHne

Nudopmanmonnsie ycnmoBus peanusanuu [IporpamMmbl oOecnieunBaroTCs
COBpEMEHHOU HH(OopManmoHHO-00pa3zoBarenbHol cpenoit (MOC), BKitoyaromeii:

— KOMIUIEKC MH(MOPMALIMOHHBIX 00pa30BaTeNIbHbIX PECYpCOB, B TOM YHCIIE
uudpoBbie oOpazoBaTeabHbIE pecypchl (https://upOuc-gucrant.pd;
https://PROFSPO.ru;https://sferum.ru);

— COBOKYMHOCTh TexHoJorndeckux cpeacts MKT: koMmmbroTepsl, WHOE
nH(pOpMaIIMOHHOE 000PYyI0BaHUE, KOMMYHHUKAIIMOHHBIE KaHAJIBI;

— CHCTEMY COBPEMEHHBIX MEJIarormyecKuX TEXHOJIOTUH, 00eCreUrBaIOIINX
oOy4eHre B COBpEMEHHON WH(OPMAIIMOHHO-00pa30BaTeILHOM cpe/ie.

B nemsx ob6ecnedenust peanusaruu IIporpammer B8 AHIIOO «UPbuCy»
HCIIONB3YeTCsl  JJIeKTpOHHas  OmOnmoTeka, oOecreuyuBaromas JOCTyHn K
HHOOPMAITMOHHBIM CIIPABOYHBIM W TMOMCKOBBIM CHCTEMaM, a TaKXe WHBIM
HH(OPMAITMOHHBIM PECYPCaM.

bubnuoreunbli  (QOHA  YKOMIUIEKTOBAH  3JEKTPOHHBIMH  YYEOHBIMU
W3MaHUsIMU  (BKJIIOYasi Y4eOHUKM W y4deOHble MOCOOusl), METOAUYECKUMHU U
NEPUOANYECKUMU HM3AAHUSAMH TI0 BCEM BXOIIIMM B peanusyemyro [Iporpammy
TeMaM, U BKIIFOUAET B ceOs:

OcHogHble yueOHble U30aHUA:
I. Xumnusa. 10-11 xmacesl. ba3zoBeii  ypoBeHb. KoyuleKTMB — aBTOpOB.
[OnexTponHslii  pecypc]:  yueOnuk /  KossiektuB <~ aBTOpPOB. -
DJIEKTPOH.TEKCTOBbIE NaHHbIE. - [IpocBemenue, 2022. - Pexum goctyna:

https://profspo.ru/books/700119 - Pexum poctyma: [ aBTOPHU3HP.
I10JIb30BAaTEIIEH.

2. Ackaposa, JI. X. Xumus : yue6noe nocooue mist CITO / JI. X. Ackapora ;
noxa penakiueit JI. A. baiikoBoi. — 2-e uza. — Caparos, ExatepunOypr :
[TpodobpazoBanue, Ypansckuit denepanbHbii yaupepcutet, 2019. — 79 c.
— ISBN  978-5-4488-0382-6, 978-5-7996-2917-5. —  Tekct

AJIEKTPOHHBIH // DnexTpoHHo-0nbanoTeunas cucrema [IPR BOOKS
3. Baiitaep, B. B. Xumus : yue6noe nocobue mis CIIO / B. B. Baiithep ; mox

penakimerr M. K. MBanoBa. — 2-¢ m3a. — CaparoB, ExarepunOypr :
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[IpodobpazoBanue, Ypansckuii penepanpabiii yauepcuret, 2019. — 90 c.
— ISBN  978-5-4488-0386-4, 978-5-7996-2916-8. —  Tekcr
AIIEKTPOHHBIN // DnekTpoHHO-O0ubaroTeunas cuctema IPR BOOKS

Jlononinumenvhwie yueonvie u30aHus

4. Jlpo3nos, A. A. Xumus : yueonoe nocooue ansa CIIO / A. A. Jlpo3nos, M.
B. dpo3noBa. — CapatoB : Hayunas knura, 2019. — 317 ¢. — ISBN 978-5-
9758-1900-0. — Tekct : SIEKTPOHHBIA // DJIEKTPOHHO-OMOIMOTEUHAS
cucrtema [PR BOOKS

5. Xwumus : yueobnoe nocodbue mist CI10 / M. I'. UBanos, JI. A. Baiikona, O. A.
Hesonuna, M. A. Kocapesa ; non penakiueit . . Kanuanuenko. — 2-¢
m3n. — CaparoB, ExarepunOypr : IlpodoOpazoBanue, VYpaibckuit
dhenepanpubiit yauBepcureT, 2019. — 106 ¢. — ISBN 978-5-4488-0387-1,
978-5-7996-2918-2. — TeKcT : 3JIEKTPOHHBIN // DAEKTPOHHO-OMOINOTEUHAS
cucrema [IPR BOOKS

Memoouueckue ykazanus 07131 00yuarouuxcsa no 0C60E€HUI0 OUCUUNTIUHDL:
6. MeTtonnueckrue peKOMEHIAIMU K MPAKTHYECKUM paboTaM, YTBEpIKICHHbBIC
MK.
7. Metoaudeckue pEKOMEHIaUU K CaMOCTOSITCIIbHBIM paboTawm,
yTBepxkaeHHbIe MK.

Ilepuoouueckue uzoanus
8. Poccuiickuit XUMUYECKUU KypHAI: NOHX PAH. —
http://www.chem.msu.su/rus/journals/jvho/welcome.html

Humepnem-pecypcol
9. bepnmun A.fl. Texnuka nabopaTopHON pPabOThl B OPraHUYECKOW XUMHUHU
[DnexTpoHHBIN pecypc]: yueOHoe nocooue/ A. 5. bepnun

3.3. MeToanyeckue PpeKOMEHIANUM IO OPraHu3auuM HU3yYeHUs
AUACHUATIIMHBI

[Ipy wm3y4yeHUM IUCUUIUIMHBI NPUMEHSIIOTCS CIEAYIOIIME COBPEMEHHbIE
o0pa3oBaTe/ibHbIe TEXHOJOTMM: MpoOJIeMHOE OOy4eHHE, METOJ MPOEKTHOTO
oOyueHus, pa3HOYpPOBHEBOE OOYyYECHHE, HCCIIENOBATEIbCKUE METOJIbI, 3JEMEHTHI
JICJIOBBIX WIp, OOy4YeHHWE B COTPYAHMYECTBE (MHAMBHUIYyAIbHO W TpyNIamu),
MH(OPMAMOHHO-KOMMYHUKAIIMOHHbBIE TEXHOIOTUU (pecypc « UHTepHETY).

@opmbl NpoOBeeHMS 3AaHATHH: YPOK COOOILIEHHS HOBBIX 3HAHMI,
KOMOMHUPOBAHHBINA YPOK, JEKIIHS, IPAKTUYECKOE 3aHSITHE.

@opMBbI KOHTPOJISA: TEKYLIUH KOHTPOJIb (B YCTHOM M MUCBMEHHOU (hopMme),
TEMaTUYECKUH KOHTPOJIb, PYOEKHBIH KOHTPOJIb, TEPMUHOJIOTMYECKUN IUKTAHT,
UTOTI'OBBIM, TECTOBBIN KOHTPOJIb.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTACTUTIINHBI
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KOHTpOJIb ¥ OLIEHKa pe3yJIbTaTOB OCBOCHMS IUCLMILIMHBI OCYIIECTBIISIETCS B
Ipolecce MPOBEACHUS TEKYIIEr0 KOHTPOJISI 3HAHUM, OCYIIECTBIISIEMOTO B BUJE
TECTUPOBaHUS, B (POpPME YCTHOTO MU MHCHbMEHHOIO ONpPOCa IO KOHTPOJBHBIM
BOIIPOCaM COOTBETCTBYIOIIMX Pa3ZeliOB, a TAK)KE B XOJ€ MPOBEJIEHUS UTOTOBOIO
KOHTpOJIs B (hopme auddepeHIIMpOBAHHOIO 3a4eTa MO 3aBEPIICHUIO Kypca.

KoHTponb 1 OleHKa pacKpbIBAIOTCS Yepe3 AUCLUMILUIMHAPHBIE PE3YJIbTaThl,
YCBOCHHbBIEC 3HAHUS W MPUOOPETEHHBIE YMEHHUS, HAIPaBJICHHbIE HAa (DOPMUPOBAHKE
O0IIMX KOMIETEHLIUH.

DopMBbI 1 METOAbI KOHTPOJISI U OLICHKH Pe3yJIbTaTOB 00y4eHH s

®opMbl 1 METOJIbI KOHTPOJISL U OLIEHKU PE3yJbTaTOB O0yUYEHUS MO3BOJIIOT
MPOBEPATH Y O0yUaIOIUXCSA Pa3BUTUE YMEHUMN, 3HAHUIA.

Koa u HauMeHoBaHue

Pe3yJI]>TaTbI OCBOCHHUSA TUCHHUIIJINHBI

DopMBbI M METOABI

¢hopmMupyembIX O6mue JucuuniuHapHblie KOHTPOJISAA M OLIEeHKH
KOMIIEeTeH N (npeaMeTHbIE) pe3yJ1bTaToOB 00y4YeHust
OK 01. BriOupars | B 4acTH TPyAOBOrO | -  BHafeTb  cucreMoll | VIHAMBHMIyanbHBIN:
CIOCOOBI peuicHuA 3anaaqd BOCITMTAaHUSA. - TOTOBHOCTH XUMHYCCKHUX 3HaHPIfI, KOHTPOJIb BBIIIOJIHCHU A
npodeccroHaNbHON K  TpyLy, OCO3HaHHE | KOTopas BKJIFOYAET: | MPaKTHYECKUX pabor,
JIESITEIEHOCTH LIEHHOCTH MacTepCcTBa, | OCHOBOIIOJIATAIOIINE HCCIIE0BATETbCKUX
MIPUMEHHUTEIHHO K | Tpyzmomoowue; - | mousATHS (xumuaeckuit | pabor, KOHTPOJIb
Pa3IMIHBIM KOHTEKCTaM TOTOBHOCTh K aKTHBHOHW | DJIEMEHT, aToM, | BBIIOJHEHHS
JeATeNbHOCTH JJIEKTPOHHAsT ~ 00O0JIOYKA | WHAMBHIYaIbHBIX
TEXHOJIOTUUECKOM u | aToma, s-,  p-, d- | 3amanuii.
COLIMATBHON JJIEKTPOHHBIE  opOuTaNu | VHAMBUyanbHBII:
HaIlpaBJICHHOCTH, aTOMOB, HOH, MOJICKYJa, KOHTPOJIb BBITTIOJIHCHU S
CIIOCOOHOCTD BaJICHTHOCTb, NPaKTHYECKUX pabor,
WHULIUHPOBATb, NIEKTPOOTPUIIATENEHOCTD, | KOHTPOJIb  BBINOJTHEHHSA
IUTaHUPOBATh U | CTENeHb OKHCIICHUS, | MHANBUIYaIbHBIX
CaMOCTOSITETHHO XMMHYECKasl CBsI3b, MOJb, | TBOPUECKHX 3aJaHMUM.
BBINOJIHATh TaKylo | MOJIsIpHas Macca, | KoMOMHUpOBaHHBIH:
JIeATENLHOCTD; - HHTEPEC K | MOJISIPHBIN 00beM, | MHIUBHIYabHBIA u
Pa3InuHbIM cdepaM | yriaepoaHbIid CKeJleT, | ()pOHTAIBHBIH ONpOC B
npodecCHOHANbHON (byHKIMOHANBHAsT TPYIIa, | Xo/e ayIUTOPHBIX
nestenbHOCTH, OBNIaieHNe | paguKa, W30Mepusi, | 3aHsITHil, KOHTPOJITb
YHHUBEpPCATbHBIMU N30MEPHI, BBINTOJTHEHUS
y4eOHBIMU TOMOJIOTHYECKU I psin, | MHIUBHUIYaJIbHBIX u
TIO3HABATEIEHBIMH TOMOJIOTH, yTJIEBOJOPOJBI, | TPYMHOBBIX 3a7aHuH,
JEeUCTBUAMH: a) Oa30BbIE | KHCIOPOJ- U | 3aciylIMBaHHe
JIOTHUECKUE JIeHCTBUA: - | a30TCOoAeprKaliue pedeparos.
CaMOCTOSITEJIBHO COEIMHEHUS, KoMOUHUpOBaHHBIN:
(dhopmyarpoBaTh M | OMOJIOTHYECKH aKTUBHBIC | WHAMBHIYAIbHBIN U
aKTyaJIu3upOBaTh BEIIECTBA (yrneBonsl, | GpoHTaNBHBIII OmpoC B
mpo0IeMy, pacCMaTpUBaTh | JKUPBIL, OEKHW), MOHOMEp, | XOIe AyIUTOPHBIX
ee BCECTOPOHHE; - | monMMep,  CTPYKTypHOE | 3aHATHH, KOHTPOITb
yCTaHaBIMBATh 3BEHO, BBINTOJTHEHHS
CYIIECTBEHHBIH IPU3HAK | BEICOKOMOJIEKYJISIPHBIC WHIUBHy ATEHBIX u
WIA  OCHOBaHMS  JUIS | COEIMHEHUS, IPYIIOBBIX 3a7aHui,
CpaBHEHWU, KpHCTaJUINYecKast 3acITyIMBaHKe
KJ1accu(UKauu U | peueTka, TUTIBL | pedeparTos.
0000LICHUS; - ONPEACNATh | XUMHUUECKUX peakuuii | [IpakTudyeckue  3aHsATHSA,
Len JIESITENFHOCTH, | (OKHUCIUTENBHO- WHIUBHyalbHBIC
3aJaBaThb IApaMeTPbl U | BOCCTAHOBHUTEIBHBIC, TBOpUYECKHE pabOTHl M
KPUTEPUH WX JOCTIDKCHHUS; | 9K30- M DHJIOTEPMHYECKHE, | TIPE3CHTALNH,
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- BBISIBIIATH
3aKOHOMEPHOCTH u
TIPOTHBOPEUHS B
paccMaTpuBaeMbIX
SBIICHUSAX; -  BHOCHTbH
KOPPEKTUBBI B
JIeSITCIILHOCTD, OIIEHHBATH
COOTBETCTBHE

pe3yIbTaToB LEJIsIM,
OIIEHMBATh PUCKH
MHOCJIEACTBUN
JIEATEeILHOCTH; -
pa3BHUBaTh KpeaTUBHOE

MBIIIICHHE TIPH PEIICHUU
JKU3HCHHBIX TPo0sieM 0)
0azoBble

HUCCIIEA0BATEIbCKHIE

JIeHCTBUS: - BJIAJICTh
HaBBEIKaAMU y4e0HO-
HUCCIEI0BATEIHCKON "
MPOEKTHON JesITeNbHOCTH,
HaBbIKAaMU  pa3pelleHus
mpobsieM; -  BBIABIATH

ITPUYNHHO-CJIICACTBECHHBIC
CBA3U U AKTyaJIM3UPOBATH
3aga4dy, BBIABUTATH
TUIIOTE3y ©C PCLICHMUA,
HaXOOUTb apryMEHTBI JIA

JI0Ka3aTeIbCTBa CBOMX
YTBEp)K/IECHUH,  3a/1aBaTh
ImapaMeTpbl U KpUTEPUU
pelieHus; -
aHAIM3HPOBATD
TIOJTY4YCHHBIC B Xoae
peLeHus 3a/1a9u
pe3yIbTaThl, KPUTHYECKU
OLICHUBATh ux
JOCTOBEPHOCTb,
MIPOTHO3UPOBATH
W3MEHEHHE B  HOBBIX
YCIIOBUSIX; - yMeTb
TIEPEHOCUTH 3HAHUA B
MI03HABATENIBHYIO u
MPAKTUYECKYI0  O0NacTH
KHU3HEACSTEIBHOCTH; -
yMETh HMHTErpUpOBaTh
3HaHUuA us3 Ppa3HbIX

MPEeIMETHBIX O0JlacTel; -
BBIIBUIaTb HOBBIE HJIEH,
npeaiarath
OPHUTHHAIIBHBIE TTOJIXOJIBI
pemreHus; - CnocoOHOCTh
WX  WCHOJNB30BaHUS B
TTO3HABATEIbHON n
COLIMAIILHOM ITPAKTUKE.

HOHHOTO
pacTBop,

peaxmn
obmeHa),
ANEKTPOJIHTHL,
HEDIIEKTPOIUTEHI,
INEKTPOIUTUYECKAS
JICCOLMaus,
OKHCITUTETb,
BOCCTAHOBHUTEIIb,
CKOpPOCTh XUMHUYECKOU
peaxImu, XMMUYECKOe
paBHOBECHE), TEOpUH U
3aKOHBI (Teopus
XMMUYECKOTO  CTPOEHHS
OPraHUYECKHUX  BEIIECTB
AM. BbytnepoBa, Teopus
AIEKTPOIUTUYECKOM
JIICCOITHALINH,
MepUOANYECKUHN 3aKO0H
JI.1. MenneneeBa, 3akoH
COXpaHCHHS MAacchl),
3aKOHOMEPHOCTH,
CUMBOJIHUYECKHH SI3BIK
XUMHH, (HAKTOJIOTHYECKHE
CBEJICHHS O CBOICTBax,
cocraBe, MOINYYCHUH W
6e3omacHoOM
HCTIOTB30BaHUH
Ba)KHEHIINX
HEOPTraHUUYECKUX u
OpPraHUYECKUX BEILIECTB B
OBITY M  TNPaKTUYECKOH
JIeSITETIBHOCTH UeJIOBEKa; -
yMeThb BBISIBIISITH
XapakTepHbIe MPU3HAKA H
B3aMMOCBSA3b H3YyYCHHBIX
MIOHATHH, TIPUMEHSTH
COOTBETCTBYIOLIUE
MOHATUS TIPH  ONHCAHWUH
CTpOEHMSI U  CBOWCTB
HEOPTaHHUYECKUX u
OpPTaHUYECKHX BEIIECTB H
)50, IIPEBPALICHU;
BELIBIITH  B3aUMOCBSI3b
XUMUYECKMX 3HAaHHH ¢
MOHATUSIMHU u
MIPEJICTaBICHUSIMHI JPYTUX
€CTECTBEHHOHAYYHbIX
IpeaMeToB;, -  yMeTb
HCTIOTb30BaTh
HAaNMEHOBAHUS
XAMUYECKUX COCAMHCHHNA
MEXIYHApPOJAHOTO  COI03a
TEOPETUYECKON U
NPUKIAMHOW XHMHH H
TpUBUANBHBIE  HA3BaHUS
BaKHEHTIINX BEIIIECTB
(aTHNeH, aleTHIIEH,
TJIMLIEPHH, (henou,
(dopmanmpaerun, yKCycHas
KHCJIOTAa, TIIATAH,
YrapHbIA ra3, yrieKHCIblil
ra3, AaMMHaK, TallcHas

BHEAYIUTOpPHAsS
camocTosTeNnbHas padoTa.
[IpakTryeckue  3aHATHA,
WHAWBHIYaTbHEIC
TBOpYECKHE pabOTBl |
MIpe3CHTAIHH,
BHEayIUTOpPHAas
CaMOCTOsATeNbHasI paboTa.
YcrHbiit onpoc,
TECTHUPOBAHUE, OIICHKA
c(OpPMHPOBAHHOCTH
KOMIIETEHIIUHN

VYcTHBIH o1poc,
TECTUPOBAHUE, OIICHKA
c(hOpPMHPOBAHHOCTH
KOMITETEHITNI
IlpakTueckue  3aHATHA,
BHEAyIUTOPHAs

CaMOCTOATCIIbHAA pa60Ta.

Texkymmii  KOHTpOJIb B
bopme:
- (poHTAITBHBIN
onpoc
- MHAUBHIYaJbHBIH

YCTHBIH o1poc

- IUCbMEHHBIN

KOHTPOJb (TECTHI
1o
TEOPETHIECKOMY
Marepuaiy)

- MMpaKTU4YCCKas

pabora
caMocCTosITeNbHAs padoTa
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HU3BCCTh, HEramcHasa
HU3BCCTH, ITUTHEBAA Coaa U

IpYTHX), COCTaBIISTh
(hopmyBI
HEOPraHUYECKUX "

OpPTaHUYECKHUX  BECIIECTB,
YpaBHCHUSA XUMHUYCCKUX
peakImii, OOBACHATh WX
CMBICIT; MTOJITBEPKIATh
XapaKTCPpHbIC XUMHWYCCKUEC
CBOWCTBa BEIIIECTB
COOTBETCTBYIOIIUMH
AKCIICPUMCHTAMHU u
3aMUCSIMHA ypaBHCHHIA
XUMUYECKUX pEaKUuuud; -
yMETh yCTaHaBIIUBATh
MIPUHAATICKHOCTh
N3YYCHHBIX
HEOPTaHIMYECKUX u
OpPTaHHYECKHUX BEUIECTB K
OIpENICICHHBIM KJTaccaM |
rpyImmamM COCIMHCHUH,
XapaKTepU30BaTh ux
COCTaB M  BakKHEWIIue
CBOWCTBA; ONpenensaTh
BUJIbI XUMHWUYCCKUX CBs3EH
(xoBajyeHTHAs, HOHHAs,
MeTaJUTN9IecKast,
BOJIOPOJHAS), THIIBI
KPUCTAJUTHICCKUX
PEIIETOK BCIIIECTBR,;
KiaccuuIpoBaTh
XAMUYECKHE pEaKIuu; -
chopMUpOBaTH
MIPeCTaBICHU: o
MaTepHabHOM EIWHCTBE
MHpa, 3aKOHOMEPHOCTSX H
MMO3HABAEMOCTH  SIBIICHUIA
NPUPOJBI; O MecTe H
3HAYCHUHU XUMHU B
CHUCTEME  eCTECTBEHHBIX
HayK W e¢ poaud B
obecrieueHIN
YCTOWYUBOTO pa3BUTHSA
YEeIIOBEYCCTBA: B PCIICHUH
mpoOJIeM IKOIOTHICCKOMH,
JHEPreTUYeCKOn 5
MUIIEBOM 0E30IaCHOCTH, B
pa3BUTHH MEIUIUHEI,
CO3JTaHUHU HOBBIX
MaTepHaloB, HOBBIX
HNCTOYHHUKOB DJHEPrUH, B
oOecricucHUH
paIMOHAITEHOTO
MPUPOJIONIOIL30BaHUs, B
(dbopMupoBaHUH
MHPOBO33PEHUsT U 00mIei
KyJIbTYypbl  YEJIOBEKa, a
TaKxKe 9KOJIOTHICCKH
000CHOBaHHOTO
OTHOIICHHS K  CBOEMY
30POBBIO U TPUPOAHOU
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cpeac, - BJIaZICTh

CUCTEMOH XUMHUYECKUX
3HAHUH, KOTOpast
BKITIOYAET:
OCHOBOIOJIAraroIye

TIOHATHS (JOTIOJTHUTEIIEHO
K cucCTEME MOHATUHN
0a3oBOro  ypoBHs) = -
U30TOIBI, OCHOBHOE U
BO30YXKJEHHOE COCTOSTHUE
aToma, THOpUAN3aINS
ATOMHBIX opbuTaies,
xumuueckas cBsazb (" " u
"' KpaTHBIE  CBSI3N),
MOJISIpHAsi KOHIEHTpALHs,
CTpYKTypHast  Qopmyia,
nzoMepus  (CTpyKTypHas,
reoMeTpHUUecKas (umc-
TpaHC-U30MEpHs),  THIIBI
XUMHUYECKHAX peakuui
(roMO- W TeTeporeHHbIE,
obOpaTumble u
HeoOpaTHMBbIE), PACTBOPHI
(UCTHHHBIE, JUCIIEPCHBIE
CHCTEMBI),
KPHCTAJUIOTHPATHI,
CTCNICHb  JMCCOIMAINH,
JNIEKTPOIIN3, KPEKHHT,
pudopmuHr); TEeopuHm u
3aKOHBI, 3aKOHOMEpPHOCTH,

MHPOBO33PEHUYECKUE
3HAHUS,  JIeKAalde B
OCHOBE HNOHUMAaHUS
MIPUYIUHHOCTH )54

CHCTEMHOCTH XUMHUYECKHX
SIBIICHUH,  COBpEMEHHBIE
IIPE/ICTaBICHUS o
CTPOGHHMM BeENIeCTBa Ha
aTOMHOM, MOJIEKYJIIPHOM
u HaJIMOJIEKYJISIPHOM
YPOBHSIX; TPEACTABICHUS
(6] MEXaHu3Max
XUMHAYECKHX peaximi,
TepMOIMHAMUYECKUX U
KHHETHYCCKUX
3aKOHOMEPHOCTSIX ux
MPOTEKaHus, 0
XMMHUYECKOM PaBHOBECHH,
IHUCIEePCHBIX  CHUCTEMaXx,
(haKTOJOTHUYCSCKHE
CBEICHHS O CBOWCTBaXx,
COCTaBe, IIOJNYYCHHH H
Oe3omacHOM
UCTIONIb30BaHUN
Ba)KHEMIINX
HEOPraHUYECKUX "
OpraHMYECKUX BEILECTB B
OBITY W  TNPaKTUYECKON
JeATeIBHOCTH  YeJIOBEKa;

o0mmx HayYHBIX
NPUHOUIAX XUMHUYECKOTO
MIPOU3BOJICTBA (Ha
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npuMepe  MPOU3BOJICTBA
cepHOM KHUCJIOTHI,
aMMHaKa, MeTaHoJIa,
mepepaboTkn  HedTH); -
YMETh MPOBOJUTH PACUYCTHI
o XUMHUYECKUM
dbopMyaM U ypaBHCHUSM
XMUMUYECKUX PCaKIUid ¢
HCIIOJIb30BAHUEM

(busngecKux BEJTUYHH
(Maccel, o0beMa Tra3oB,
KOJMYECTBA  BEIIECTBA),
XapaKTePUIYFOIIUX

BeIECTBA c
KOJIMYECTBEHHOM

CTOPOHBI:  pacyeThl IO
HaXOXKJICHUIO XUMHICCKON
bopMmyIIbI BEIIECTBA,
pacdeTsl Maccel (00beMa,
KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUH, ECIH
OJTHO 3 HCXOTHBIX
BELICCTB JaHO B BHIE
pacTBopa C OMpeCeICHHOMN
MacCOBOH noneu
PacTBOPEHHOI'O BEIIECTBA
WId JaHO B H30BITKE
(umeet TIPAMECH);
pacueThl MacCOBOW  FUTH
00BEMHOM JIOJTM  BBIXOJIA

MIPOJYKTa peakuuu;
pacydeTst TEIJIOBOTO
s dekra peaknui,
00BEMHBIX OTHOIIICHUI

ra3oB; - YMETh BBISBIATH
XapakTepHbIe TPH3HAKH U
B3aUMOCBSI3b  M3Y4YEHHBIX
TTOHATHH, TIPUMECHSTh
COOTBETCTBYIOIIHE

MOHATUS TPH ONMUCAHWUU
CTpPOEHHSI U  CBOWCTB
HEOPraHNnYCCKUX u
OpPTaHHUYECKUX BEIIECTB H
ux MIpEBPALICHUT;
BELIBIIATH  B3aUMOCBSI3b
XAMUYECKUX 3HAaHUH ¢
IIOHATUAMU u
MPEJICTABICHUSAMH JIPYTUX
npenMeToB 1 OoJiee
OCO3HAaHHOTO ITOHUMAaHHUSA
U OOBACHCHHSA CYIIHOCTH
MaTepHABFHOTO E€IWHCTBA
MUpa; UCIIONIb30BaTh
CUCTEMHBIE  XUMHYECKHE
3HaHUA 1A O6'I)HCHCHI/I)I u

MIPOTHO3UPOBAHUS
SIBIICHUM, HMEIOIINX
€CTECTBEHHOHAYYHYIO
MIPUPOY; - YMEThb
HCII0Ib30BaTh
HauMEHOBaHHUS

XUMHYCCKUX COCI[I/IHCHI/Iﬁ
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MEXAYHapOAHOIO  COH3a
TEOPETUUYECKOH u
NPUKIAIHON XUMUUM U
TPUBUANBHBIE  HA3BaHUSA
BEILIECTB, OTHOCAIIMXCS K

H3Y4YEHHBIM KJ1accaM
OpFaHI/I‘IeCKI/IX nu
HEOpPraHUYECKUX
COCTUHCHUM;
HCIIO0JIb30BaTh

XUMHYECKYI0 CHMBOJIHKY
IUTSL COCTaBJICHUS (HOpPMYIT
HEOPraHUYECKHUX BEILECTB,

MOJICKYJISIPHBIX "
CTPYKTYPHBIX
(pa3BepHYTHIX,
COKpAILEHHBIX u
CKEJIETHBIX) bopmyn

OpPTaHHYECKHX  BEIICCTB;
COCTaBIIATh ypaBHEHHS
XAMUYECKUX PEAKIUHd W
PaCKpHIBATh MX CYITHOCTH:
OKHCIIUTEIHHOBOCCTAHOBH
TEJBHBIX peaxIuii
MTOCPENICTBOM
COCTaBJICHUS
ANEKTPOHHOTO Oamanca
9TUX PEaKIUM; peakuui
HOHHOTO OOMCHa IyTeM
COCTABJICHUS UX MOJHBIX U
COKpaI€HHbIX HOHHBIX
YpaBHEHHIA; peakuuii
TUAPOIIN3A, peakiuit
KOMILIEKCOOOpa30BaHuUs
(ma npuMmepe
THIPOKCOKOMILICKCOB
OUHKA W  AIIOMUHUSA);
TIOJITBEPIKIATh
XapaKTePHbIC XUMHUYCCKHE
CBOICTBa BEIIECTB
COOTBETCTBYIOIIUMHU
OKCIICPUMEHTaMH u
3aIUCSIMHA ypaBHCHHA
XUMHUYECKUX peaKLuil;
YMEThb KJIaCCH(QHUIUPOBATH

HEOPTraHUYEeCKUe u
OpraHHUYecKHe BEIIecTBa U
XUMHYECKHE peaxiuu,
CaMOCTOSATEILHO

BBIOMPATh OCHOBaHHA H
KPUTEPUH JUIst
KI1acCH(UKAIIH

H3y4aeMbIX ~ XUMUYECKUX
00BEKTOB;
XapaKTEpU30BaTh COCTAB U

Ba)KHEHIIIHE CBOWCTBa
BEIIIECTB,

MIPUHAJISKAITIX K
OTIpeNeIeHHBIM KiTaccaM |
rpynmnam COEIMHEHUH
(mpocteie BEILIECTBA,
OKCH/IBI, TUAPOKCHIBI,
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cony; YTIICBOIOPOIE,
npocThie 3(UPHI, CIUPTHI,

(beHosl, aNbIEeTH b,
KETOHEI, KapOOHOBEIC
KHCIIOTHI, CJIOKHBIE

A(UPHL, KUPHI, YTICBOMEI,
aMHHBI, aMHHOKHUCJIOTEHI,
OenKu); TIPUMEHSTH
3HaHUSI O COCTaBe W
CBOMCTBAX BEHICCTB JJIst

AKCIEPUMCHTAIBHOM
TIPOBEPKH THIIOTE3
OTHOCUTEJIEHO
3aKOHOMEpPHOCTEN
MPpOTCKaHUuA XUMHUYCCKUX
peakuui "
MIPOTHO3UPOBAHUS
BO3MOXKHOCTEH ux
OCYILECTBIICHUS, - YMETh
TTOJITBEPIKIATh Ha

KOHKPETHBIX  IpuUMepax
XapakTep  3aBUCHUMOCTH
peaKuOHHOM
CIOCcOOHOCTH
OpPTaHUYECKUX
COEJIMHEHUN OT KPaTHOCTH
U TUOAa  KOBAJCHTHOW
e (" " wm "),
B3aHMHOTO BIHSTHUS
aTOMOB W TPYIII aTOMOB B
MOJIEKYJIaX; a TakXke OT
0COOeHHOCTEH
peamu3ani  Pa3IHYHBIX
MCXaHU3MOB TPOTCKAHUA
peakuuii; - YMETh
XapaKTepHu30BaTh
JNEKTPOHHOE  CTpPOEHUE
aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM
COCTOSIHUM) ¥ HOHOB
XMUMUYECKHUX 3JIEMEHTOB |
- 4 MEepUOJIOB
[leproanueckoi cUCTEMBI
J.M. MengeneeBa um uX
BaJICHTHBIC BO3MOXKHOCTH,
ucrnonb3yss noHsatus "s",
"p", "d-anexkTpoHHbIC"
opbuTanu,
SHEpPreTUYECKUE YPOBHH;
OOBSICHATH
3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XAUMUYECKHUX SJIIEMCHTOB H
00pa3yeMbIx AMH
COEIMHEHUH 10 Iepuojam
U TPYIIIaM.

OK 02. Hcmoas3oBaTh
COBPEMCHHBIC  CPEICTBa

B oOmactm  1meHHOCTH
HAY4YHOTO TO3HAHUS: -

- yMeThb IUIaHHPOBAaTh M
BBIMIOJIHATh ~ XMMHYECKHUN

TIOUCKa, aHaIn3a n | chOopMHUPOBAHHOCTD SKCTIEPUMEHT
WHTEPIIPETALUH MHPOBO33PEHHUS, (mpeBpareHust
nHdopmanuu U | COOTBETCTBYIOIIETO OpraHUYeCKUX  BEIIECTB
nH(popMaLMOHHbIE COBPEMEHHOMY  YPOBHIO | Ipu HarpeBaHu,
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TEXHOJIOTUHI
BBITTOTHEHUS
npodeccrHoHaNTbHOMN
JIESITEIEHOCTH

TUISt
3a1a4

pa3BUTHSA HayK{ u
OOILECTBEHHOW MNPaKTHKH,
OCHOBAaHHOI'O Ha JHAalIore
KYJBTYP,
CIOCOOCTBYIOIIETO
OCO3HAaHHIO CBOEr0 MecTa
B IIOJTUKYJIBTYPHOM MHPE;
- COBEPIICHCTBOBAHUE
SI3BIKOBOM M YMTATEIbCKOMN
KyJIbTYypel KakK CpeacTBa
B3aMMOJCHCTBHA  MEXKIY
JIIOABMH U TO3HAHUSA

MUDA; - OCO3HaHHE
ICHHOCTH HAYYHOH
JeSITeIIbHOCTH,

TOTOBHOCTH OCYIIECTBIISTh
MIPOCKTHYIO u
HCCIIEIOBATEIbCKYIO
JeATEbHOCTh
WHIUBUIYaTbHO W B
rpyTIIe; OsnancHue
YHHUBEPCATLHBIMHI
YYCOHBIMU
MMO3HABATEILHBIMU

NeHCTBUSIMU: B) paboTa ¢
nHpopManueit: - BIaICTh
HaBBIKaMHU MOTy4eHHS
nHpOpMaIN u3
HCTOYHHUKOB Ppa3HbIX
TUTIOB,  CaMOCTOSTEIEHO
OCYLIECTBIISITh TIOUCK,
aHaIM3, CHUCTEMaTH3alHUIo
u MHTEPIPETALIIO
HHpOpMAIIMU  Pa3TUYHBIX
BHJIOB u hopm
MIPEACTaBIICHNUS; -
co3JaBaTh ~ TEKCTHl B
pasnmuHbIX (opmarax ¢

Y4e€TOM Ha3HA4YCHUs
nHpOpMAMU ¥ IIEIEeBOU
ayIUTOpHH, BBIOHpAas
ONITUMAJILHYIO bopmy
NpeCTaBICHUS "
BU3YaIIM3aLHH; -
OLICHUBATh
JIOCTOBEPHOCTH,
JICTUTUMHOCTD
nHpOopManuy, ee

COOTBETCTBHUEC ITPABOBBIM U
MOPAJIbHO-DTUYCCKUM

HOpMaM; - HCIIOJIb30BaTh
CpezacTBa
MHPOPMaMOHHBIX u
KOMMYHUKAIIMOHHBIX
TEXHOJOIMil B pElICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3alMOHHBIX 3a/1a4 C
cOoOIII0IeHNEM

TpeOOBaHUH HPrOHOMHKH,
TEXHUKH  O€30MacHOCTH,
THTHEHBI,

[IOJIyYEHHE OTWIEHA U
HW3yYE€HHUE €ro CBOWCTB,
KaueCTBEHHBIEC PEaKLMU Ha

AT ICTHIB, Kpaxmal,
YKCYCHYIO KHUCIIOTY;
JIeHaTypalys OeNKOB IMpU
HarpcBaHuu, IIBCTHHBIC
peaxImu OCIKOB;
TIPOBOJIUTH peakImn
HOHHOTO oOMeHa,

OTIPEZETSATH CPely BOJHBIX
pacTBOpOB, KaueCTBCHHBIC
peakuuu Ha  cyabdar-,

KapOoHart- u
XJIOpUAaHUOHBI, Ha
KaTHOH aMMOHHUSI; peliaTh
9KCTIEPUMEHTAIIbHbIC
3a7a4u o TeMaM
"Mertast" u
"HemeTaymmsr") B
COOTBETCTBUH c
MpaBUIaMU TEXHUKH
Oe3omacHoCcTH pu
00paleHuH ¢ BEIECCTBAMU
u 1a00paTOPHBIM
obopynoBaHUEM;
MPE/CTABISTh PE3yJIbTATHI
XUMHYECKOTO
JKCTIepUMeHTa B (opme
3ammcu yYpaBHEHUIA
COOTBETCTBYIOIIUX
peakuuii "
(GbOopMyTHpOBaTh  BBIBOJBI
Ha OCHOBE ITUX
pe3yibTaToB, -  yMeThb
aHaJIM3UPOBATh
XUMHUYECKYIO
nH}popManuio,

MOJy4yaeMyr W3 pPa3HbIX
HCTOYHUKOB (cpencts
MaccoBod  MH(MOpMAIUH,
ceth MHTEpHET M Opyrue);
- BIageTb OCHOBHBIMH
METOHAAMH HAYYHOTO
MO3HAHUS  BCIIECTB W
XAMHUYIECKAX SIBITCHHIA
(mabmronenue, U3MepeHue,
9KCIICPUMEHT,

MOJICINPOBAHME); - YMETh
NIPOBOJMUTHL PACUETHl 10
XUMUYeCKUM (hopMyJaM |
YpaBHEHMSIM XHUMHUYECKHAX

peakuui c
HCIIOJIb30BaHUEM
(busngecKux BEJIUYMH,
XapaKTEePU3YIOIINX
BeIlleCTBa c
KOJIMYECTBEHHOM

CTOPOHBI: Macchl, 00beMa
(HOpMaNbHBIE  YCIIOBHS)
ra3os, KOJIYeCTBa
BEIIIECTBA; HMCIOJIb30BATh
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pecypcocOepexeHus,
MMPaBOBbBIX U OTUYCCKUX

HOPM, HOPM
WH(POPMAITMOHHOM
0e30MacHOCTH; - BIAJCTh

HaBBIKAMH pacIiO3HABaHUS
W 3amuTel MH(GOpMaLuH,
MH)OPMaIMOHHOMN
0€301acHOCTH JIMYHOCTH.

CHCTEMHBIE ~ XHMHYECKHE
3HaHUS I TOPUHATHA
pelIeHuI B KOHKPETHBIX
KW3HEHHBIX  CHUTyalusx,
CBSI3aHHBIX C BEILECTBAMU
U UX TpPUMEHEHHEM; -
YyMETh  CaMOCTOSATENIBHO
IUTaHUPOBATh U MIPOBOJUTH
XMMHYECKUN SKCIIEPUMEHT
(momyueHnne W M3y4YeHHE
CBOWCTB HEOPTraHWYECKUX
U OPTraHWYECKUX BEIECTB,
KAueCTBEHHBIE  pEaKINU
YTJIEBOJOPOIOB
pasIUuYHBIX  KJIACCOB W
KHCJIOPOACOAEPKAIIUX
OpPTaHUYECKUX  BEILECTB,
peleHue

IKCIIEPHUMEHTAIBHBIX
3a1a4 IO PacIO3HaBaHHUIO
HEOPraHU4ECKUX "
OpraHHYEeCKUX BEUIECTB) C
co0umoieHreM TIPaBUII
Oe3omacHoro odpareHus ¢
BEILIECTBAMH u
71a00paTOPHBIM
o0opynoBaHUEM,
(dopMyIHpOBaTH enu
HCCIIeI0BaHMS,
NPEIOCTABIATh B
Pa3IUYIHOM hopme
pe3yNbTaThI
IKCIIEPHMEHTA,
AHATU3NPOBATH "
OLICHUBATb ux
JIOCTOBEPHOCTb; - YMETh
OCYIIECTBIIATD

LIeJICHATPABJICHHBINA TTONUCK
XUMHUECKOH MH(pOpMaIuu
B Pa3IMYHBIX MCTOYHHKAX

(maydHas u
yueOHOHAYIHAS
nuTeparypa, cpencTaa

MaccoBOW  MH(OpPMAITUH,
cetb UHTEpHET U npyrue),

KPUTHYICCKH
aHAJTN3UPOBATh
XUMAYECKYIO
nH(pOpMAaIHIo,
nepepabarbiBaTh  €¢ |
HCIIOJIB30BaTh B
COOTBETCTBUHU c
MIOCTAaBJICHHOH  y4eOHOH
3aauei; - BJIAJICTh
CHUCTEMOU 3HAHUH 0
MeTo1ax HAy4YHOTO
[IO3HAHUS SIBIICHUH

HIPUPOABI, HCIOJIb3YEMBIX
B CCTECTBEHHBIX HAayKax U
YMEHUSAMHU IPUMEHATH 3TU
3HAHUS npu
JKCIIEPUMEHTAIbHOM
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HUCCICOAOBAaHNHU BCIICCTB H

ISt 00BACHEHUS
XUMHUYECKHUX SIBIIEHUM,
HAMEIOIINX MECTO B

IpUpPOAE  MPaKTUUYECKOH
IeSITEILHOCTH YelloBeKa U
B ITOBCEJIHEBHOM JKH3HU.

OK 04. DddexrusHO
B3aUMOJIEHCTBOBATH "
paboTaTh B KOJUIEKTHBE U
KOMaHJe

- TOTOBHOCTD K
CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH u
CaMOOIIPEICIICHUIO; -
OBJIAJICHHUC HaBBIKaMHU
y4eOHO-
HCCIICIOBATEIBCKOM,

MPOEKTHOM U COLUAIIbHOMN
nestenbHocTH; OBlageHue

YHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIMU
IEHCTBUSIMU: 0)
COBMECTHas
JIeATEeILHOCTh. TIOHMMAaTh
i HCIOJI30BaTh
MPENMyIIeCTBa
KOMaHIHOM u
WHAWBUIYAIbHOW PabOTHI;
- MIPUHUMATD eI
COBMECTHOM
JIeSITCILHOCTH,
OpraHU30BBIBATH u
KOOPJIUHUPOBAThH
JNEUCTBUS o ee
JIOCTHKEHHUIO: COCTaBJIATH
Ia” JIeHCTBUM,
pacrpeaensaTb  poid ¢
Y4ETOM MHEHUHI

YYaCTHUKOB  00CYXIaTh
pe3ysibTaThl  COBMECTHOU
paboTsl; -
KOOPJMHUPOBATh "
BBIOJIHATE ~ paboTy B
YCIIOBHSAX peasbHorO,
BUPTYaJIbHOTO U
KOMOWHHPOBaHHOT'O
B3aMMO/ICHCTBHS; -
OCYLIECTBIISITh
MTO3UTHBHOE
CTparernieckoe
MOBEACHHE B PAa3IMYHBIX
CHTYaLUsIX, HPOSIBIISAT
TBOPYECTBO u
BOOOpakeHUE, OBITH
WHULMATHBHBIM
Osnazenue
YHUBEPCAIbHBIMU
PperyJsiITHBHBIMA
JNECUCTBHUSAMHU: T) TIPHHSATHE
cebs W APYrux JIOmeH: -
OPUHUMATh  MOTHUBBl |
apTyMEHTBI APYTHX JIIOACH
NpU aHaJIM3e Pe3yJIbTATOB
JIeATeNILHOCTH; -
MIPU3HABaTh CBOE IIPaBO U

- YMETb IUIAaHMPOBAaTb U
BBINOJIHATD ~ XUMHYECKHH

9KCIIEPHUMEHT
(mpeBparmieHus
OpPraHMYeCKUX  BEILECTB
npu HarpeBaHuw,

MOJyYEHUE JTWIEHAa |
HW3yUYE€HHUE €ro CBOWCTB,
KaueCTBEHHbIE PeaKlMy Ha

aNbAeTH/IbI, Kpaxmart,
YKCYCHYIO KHUCIIOTY;
JleHaTypalus OeNKOB Ipu
HarpeBaHuy, [[BETHBIC
peakuuu 0EIKOB;
MIPOBOTUTH peakiuu
HOHHOTO oOmMeHa,

OMpPENeNATh CPEAY BOTHBIX
pacTBOPOB, KaueCTBEHHBIC
peakmmu Ha  Ccyibdar-,

KapOoHar- u
XJIOPUAAHHOHBI, Ha
KaTHOH aMMOHHUSI; pellaTh
9KCIIEPUMEHTAIbHbIE
3a7a4u o TeEMaM
"Mertanst" u
"HemeTaysr") B
COOTBETCTBUH c
npaBUIaMU TEXHUKH
Oe3omacHoCTH npu
00paleHnH ¢ BEIeCTBAMU
" 71a60pPaTOPHBIM
000pyI0BaHHEM;
NIPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO
JKCIIEpUMEHTa B  (opme
3anucu ypaBHEHUIA
COOTBETCTBYIOIINX
peakuui "
(bOpMyITHPOBATh  BBIBOJIBI
Ha OCHOBE 9TUX
Pe3yJbTaToB; -yMETh
CaMOCTOSITEIILHO

IUITAHUPOBATh U IIPOBOJHUTH
XUMHYECKUH SKCIIEPUMEHT
(monmydyeHne W U3ydeHHE
CBOWCTB HEOPraHWYeCKUX
U OpPraHWYecKUX BEIECTB,
Ka4yeCTBEHHbIE  PeaKIHuu
YIJIEBOAOPOIOB
pasNMUHBIX ~ KIAcCOB W
KHCIJIOPOACOAEPIKAIIUX
OpPTaHWYEeCKUX  BEIIECTB,
pemieHne
9KCIIEPUMEHTAIIBHBIX
3a7a4 10 pacno3HaBaHUIO
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MIPaBO JPyrux JIOJCH Ha | HEOPTaHWYECKHX u
ommOKH; -  pa3BUBATh | OPraHUYECKUX BEIIECTB) C
CIIOCOOHOCTh ~ TOHMUMATH | COONIOZCHUEM TIPaBHII
MHp C TO3WIIUH JPYTOro | 0€30MacHOro OOparieHus ¢
YeJIoBeKa. BEIIECTBAMHU u
71a00paTOPHBIM
000pyIOBaHUEM,
(dhopMyIHpoOBaTh enu
HCCIIENOBaHMS,
PpEAOCTABIATh B
pa3IMIHON hopme
PpE3yIbTaTHI
SKCIIEPUMEHTA,
aHAJIM3UPOBATh u
OLCHUBATh ux
JIOCTOBEPHOCTb.
OK 07. CopeiictBoBats | B obmactH | - chopMHpOBATH
COXPaHEHHIO 9KOJIOTUYECKOT0 MIPEACTABICHUS: o
OKpYy>Karouien Cpenbl, | BOCIUTAaHUS: - | XxuMuuecKoi
pecypcocOepekeHHtIo, c(OpMHPOBAHHOCTH COCTaBJISIOLIEH
NPUMEHATh 3HaHUA 00 | SKOJOTMYECKOW KYJBTYpBI, | €CTECTBEHHOHAYYHOU
N3MEHEHUH KJIMMaTa, | MOHUMaHHe BIMSHHS | KAPTHHBI ~ MHUpPa,  POJIH
ITPUHIUIIBI 6epe)KJ'II/IBOFO COIIMAJIBHO- XUMUHN B IIO3HAaHUHU
MPOM3BOJICTBA, SKOHOMHYECKUX SIBJICHUH  NIPUPOABI, B
3¢ GEeKTHBHO [1eHCTBOBATH | MPOIECCOB HA COCTOSHHE | (popMUpOBaHHH
B YpEe3BbIYANHBIX | IPUPOJHON M COLMAIBHOM | MBILUIEHUS U  KYJBTYpbI
CUTYyaIUsIX cpensl, OCO3HaHHE | JIMYHOCTH, ee
ro0ambHOTO  Xapakrepa | (pyHKIHOHAIBHOH
9KOJIOTMYECKUX MpoOJeM; | rpaMOTHOCTH,
- TUTaHUPOBaHUE U | HeoOXoaAUMOH JUIst

OCYILIECTBIICHUE JIEUCTBUI
B OKpy>Xarouiei cpeae Ha
OCHOBE 3HAHUA IIeer
YCTOHYUBOTO pa3BUTHUSA
YyeJI0BEYECTBa; AKTHUBHOE
HETIPUSTHE JIeHCTBH,
MIPUHOCALINX Bpea
OKpy’Karomen cpene; -
YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIE
9KOJIOTHUECKHUE
MOCACACTBUS
MIPEeIIPUHIMAEMBIX
JENCTBUI, NpeaoTBpallaTh
UX; - pacUIMpEHHue OmbITa
JIeATEeIILHOCTH
9KOJIOTUYECKOU
HaIlPaBJICHHOCTH; -
OBJIAZICHUE HaBBbIKAMU
y4ebHo-
HCCIIE0BATEILCKOM,
MIPOEKTHOM U COLMAIbHOU
JIeATEeIILHOCTH.

pelIeHHs]  MPAKTUYCCKUX
3aa4 U DKOJOTUYECKHU
000CHOBaHHOTO

OTHOWICHHI K  CBOEMY
3M0POBBI0 W TPUPOJHOU
cpene; - yMeTh COOM0aaTh
MpaBWjia  IKOJIOTUYECKHU
1esecooopa3Horo

NoBeieHUss B OBITY U
TPYAOBOU JACSATEIBHOCTH B
LeJIAX COXPAaHEHUS CBOETO
310pOBbsl U OKpY’Karollen

TIPUPOTHOH cpesl;
YYHUTHIBATh OIACHOCTh
BO3JCHCTBUSI HA JKUBBIE
OpTaHU3MEI
onpez(eneHHHx BCHICCTB,
TOHUMast CMBICIT
[OKa3areisl  IpelenbHON
JIOIYy CTUMOM
KOHIIGHTPAIlMH;, - YMETh
MIPOTHO3UPOBATE,
aHATN3UPOBATh i
OIICHMBATh C  TO3UIUH
9KOJIOTUYECKOMH
06€30MacHOCTH
MOCJIEACTBUASL OBITOBOM W
MPOU3BOICTBEHHOU
JIeITEILHOCTH  YEJIOBEKA,
CBSI3aHHOM c
nepepaboTKOM  BEIIECTB;
HCIIOJIb30BaTh
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HOJy4eHHbIe 3HAHWS IS
TIPUHSTHUS IpPaMOTHBIX
pemeHmii  mpobieM B
CHUTYalUsiX, CBS3aHHBIX C

XUMUeH; - YMEThb
0CO3HaBaTh OMAacCHOCTh
BO3JCHCTBHS Ha JKHMBBIC
OpraHU3MBI

ONpPE/ICNICHHbIX  BEIIECTB,
IMOHUMAs CMBICIT
[OoKazareist  NpenenbHOR
JIOITY CTUMOM
KOHLEHTpAaLUH, u

MOSICHATh Ha TpUMepax
CHOCOObI yMEHBLICHUS |
MIpeI0TBPALLICHUS X
BpPEIHOTO BO3JIEUCTBUS Ha
OpraHu3M YeJIOBEKa.
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