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Padouas nporpamMmma no yue6HoMy Kypcy «XHMHs: TeOpHs U NPAKTHKA B 321a4axX»
Ha YPOBEeHb CpeHero 001ero 00pa3oBaHusi COCTABJIEHA C y4eTOM padoyei

NporpaMmbl BocuTaHusA. BocnuraTe/JbHBII NOTEHINA JAHHOTO Y4e0OHOr0 NpeaMeTa
o0ecriedyuBaeT peaau3anuio 0JaronpusTHHIX YCJIOBHH ISl Pa3BUTHS COLHAIBHO
3HAYMMBIX OTHOILICHMI 00y4aloIMXCs U MpesK/Ie Bcero HeHHOCTHBIX OPMEeHTHPOB
(mesreBBIX NPHOPHUTETOB): PazBUTHE IEHHOCTHOIO OTHOLIEHUS:
- K TpyJly KaK OCHOBHOMY CIOCOOY JOCTM)KEHHUS MKU3HEHHOTO OJaromnoiy4us yeioBeKa, 3ajory
€ro YCHEIIHOro NPO(PECCHOHATBHOTO CaMOONPEICNCHHsT W OUIYIICHUS YBEPEHHOCTH B
3aBTpAIIHEM JHE;
- K IpUpoJie KaK MCTOYHMKY JKM3HM Ha 3emile, OCHOBE CaMOro €€ CyIleCTBOBaHUS,
HY’KJAIOIIeHcsl B 3aIllUTE ¥ IIOCTOSTHHOM BHUMaHHUH CO CTOPOHBI YEJIOBEKa;
- K 3HAHMSIM KaK MHTEJUIEKTYyaJlbHOMY pecypcy, oOecrednBaromeMy OyIyliee 4eloBeKa, Kak
pe3yJIbTaTy KpPOMOTIMBOrO, HO YBJIEKATEIbHOTO Y4eOHOTO Tpyaa.

DKOJIOTM4€CKOEe BOCIIUTAHUE:!

MMOHUMAIOIINK 3HaYEHUE U IJI0OANBHBIM XapaKTep 3KOJOTMYECKUX IMpodsieM, MyTed uX
peLIeH s, 3HAYEHUE IKOJIOTMYECKON KYJIbTYpbl UEI0BEKa, OOIECTBA;

CO3HAIOLINIA CBOIO OTBETCTBEHHOCTh KakK TIpaKAaHWHA M TOTPEOHTENs] B YCIOBHAX
B3aUMOCBSI3U IPUPOJTHOM, TEXHOJOTHYECKON U COLUAIIBHOM Cpe;

BBIPAJKAIOIINM AKTUBHOE HENIPUATUE ACHUCTBUN, IPUHOCAIIUX BPE IPUPOLIE;

OPUECHTUPOBAHHBI Ha IPUMEHEHHME 3HAHUHM €CTECTBEHHBIX M COLMAJIBHBIX HAyK JUIS
peweHus 3afad B 00JacTH OXpaHbl MPUPOJBI, MJIAHUPOBAHUS CBOMX IOCTYIKOB U OLEHKH HX
BO3MOYKHBIX ITIOCJIEACTBUH MJIs OKPYKAIOLIEH CPE/bl;

Y4aCTBYIOIIMM B IPAKTUYECKOW JEATEIBbHOCTH 3KOJIOTMYECKOM, IMPUPOTOOXPAHHOMN
HaIpPaBJIEHHOCTH.

IenHocTH Hay4YHOrO IMO3HAHUS:

BBIPAXKAIOLIUI 1MO3HAaBATEIbHbIE MHTEPECHl B Pa3HBIX MPEIMETHBIX OOJACTAX € YyUETOM
WH/IMBUYaJIbHBIX HHTEPECOB, CIOCOOHOCTEH, TOCTHKEHUI;

OPUEHTHUPOBAHHBIM B JESITEIBHOCTH Ha HAay4HblE 3HAHHUA O IPHUPOAE U OOIIECTBE,
B3aMMOCBS35X YEJIOBEKA C MPUPOJHON U COUAIIBHOM CpeNIoN;

Pa3BUBAIOIIMI HAaBBIKA HCIIOIb30BAHUS PA3JIMYHBIX CPEIACTB II03HAHUS, HAKOIUICHUS
3HaHUH O MHpe (SA3BIKOBAs, YUTATENbCKas KyJbTypa, AEATEIbHOCTh B WH(POPMALMOHHOM,
nndpoBoit cpene);

JIEMOHCTPHUPYIOIIMI HaBBIKM HAONIOJICHUH, HAaKOIUIEHUs! ()aKTOB, OCMBICIICHUS OMbITa B

€CTEeCTBEHHOHAYYHOU U TYMaHUTAPHON 00JIaCTSAX MO3HAHUS, UCCIIEI0BATEIbCKON IEATeTLHOCTH.



Coaep:xanue yueOHoro kypca 10 xiacca « XuMusi: TeOpusi 1 IPAKTHKA B 3aa4ax»

OCHOBBI OpraHNYeCcKOH XHMHUH

Posib 1 MeCTO pacueTHBIX 3a/1a4 B CUCTEME O0YUYEeHHUsI XUMUU U IPAKTUYECKOM JKU3HU.

OCHOBBI OPraHNYecKON XHUMHHU
Pacuersl mo xumuyeckum gopmyiam. Bemecrsa.

OcHOBHbIE TOHSTHS U 3aKOHbI XMMMH. 3aKOH COXPAHEHHS MAacChl BEILIECTB, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3akoH ABoraapo. KosmuecTBo BemiecTBa, MoOJIb, MOJISIpHas Macca,
MOJIIpHBIA 00beM razoB. MaccoBast 10:1s1. Beluncienne MaccoBoil 1011 XUMUYECKOTO AJIEMEHTA
B COCOUHEHMM. BplunciaeHrMe Macchl pPACTBOPEHHOIO — BEILECTBA, COAEpXKAILErocs B
ONpEeNEeNEHHON Macce pacTBOpa C MU3BECTHOM MAacCOBOM JI0JIEW, BBIYHMCIECHHWE MAacCOBOM IO
BEIIeCTBA B pacTBope. BbIBoJ XuMHuecKoW (GOpMysbl — BEIIECTBA MO MAacCOBBIM JIOJISIM
aseMeHTOB. OTHOCUTENbHAS TNIOTHOCTh Ia30B. Y CTAHOBJIEHHE IpocTeiiie popmyIbl BelecTBa
IO MacCOBBIM JIOJISIM 3JIEMEHTOB C MCIOJIb30BaHUEM A0COJIFOTHOW M OTHOCHUTENBHOM IIOTHOCTH
BeulecTBa. BriBoJ (hopMyIibl BelecTBa MO OTHOCUTENIBHOM IUIOTHOCTU ra3oB U Macce (00bemy
VI KOJIMYECTBY ) IPOYKTOB CrOPaHUsl.

OCHOBBI OpraHn4YecKOi XHMHUH
BbiunciieHusi Mo ypaBHEHMSIM XHMH4YeCKHX peakumii. ['eHeTnmueckasi CBfI3b MeXKIY
KJIACCAMH OPraHMYeCKUX COeJMHEeHH. XMMHUYECKHE pEaKUUU. YPABHEHUS XUMHUYECKHUX
peakuuid. Bprluncienue waccel (KonuyecTBa, oObeMa) BelleCTBa IO M3BECTHOM Macce
(xonmu4ecTBy, 00bEMY) OJHOIO M3 BCTYNHUBIIMX B PEAKIMIO WM IOJTYYUBIIUXCS BEILECTB.
Boruncnenne maccwl (00bEMa, KOJIMUYECTBA) BEIIECTBA HPOAYKTOB PEAKLUH, €CIUM OJHO U3
BEILIECTB JaHO B BUJE PAcTBOpa C ONPEIEIEHHOW MACCOBOM JOJEd PACTBOPEHHOrO BEUIECTBA.
Brruncnenue maccbl  (KoiauuecTBa, oO0beMa) MPOAYKTAa PEAKLMH, €CIU OJHO W3 HMCXOIHBIX
BEIIECTB JaHO B M30bITKE. Bbrumcienne maccel (00beMa) MPOAYKTa PEaKIUU MO0 W3BECTHOM
macce (00beMy) HMCXOJHOTO BEIIECTBA, COJAECPIXKAILIETO OIPEISIIEHHYI0O MAaCcCOBYIO JOJIIO
IIPUMECEH.

Bbruucnenne mMaccoBoil MM 0ObEMHON J0JM BBIXOJA MPOJAYKTAa PEAKIUU OT TEOPETUYECKU

BO3MOXKHOT'0. BpIunciieHre MPOLEHTHOIO COCTaBa CMECH BEIIECTB, BCTYNMBIINX B PEAKIIHIO.
XUMHUECKUE CBOMCTBA yII€BOAOPOAOB M CIIOCOOBI UX MOJTyUEHHS.

Cxembl npeBpallleHni, OTpaXkarollle NreHETUUECKYIO CBSI3b MEK/Y YIJIEBOAOPOJAMU: OTKPBITHIE,

3aKpBIThIE CMEILIAHHBIE.

CxeMmBpl MpeBpallEHUH, OTpa)kalolle TIEHETHUYECKYI0 CBA3b MEXKIY YIJEBOJOPOAAMHU U

KHCJIOPOJICOAEPKAIMMYU OPTaHUYECKUMU COeIUHEHUAMHU. CXEMBI IPEBPAICHNUN, OTPaKarOIINe

TEHETUYECKYIO CBSI3b MEXAY YIJIEBOJOPOJIaMH, KUCIOPOACOAEPKAIIUMU U a30TCOAEpKAIUMU

OpPraHMYECKUMHU COCIUHEHUSIMMU.

[IpakTukyMm: cocTaBiI€HHE CXEM MpEBpallleHUuM, OTPAKAIOUIMX TI'€HETUYECKYIO CBSI3b MEXAY

KJIACCaMH OPraHU4ECKUX COCIUHEHUIA.

Pemrenne KOMOMHUPOBAHHBIX 3a]1a4.

OcHoBbl opranndeckoit xumuu. KauecrBennbie 3a1aun. KauecTBeHHbIE peakiiiy Ha
HEOpraHMYEeCKUE BEIIeCTBA U MOHBI. KauecTBEHHbIE peakliui OPraHUYECKUX COEAMHEHNH.
WneHTndukanys opraHn4eckux COeMHEHUH, allrOPUTM HJIeHTU(UKALUU. AJITOPUTM
0OHapy»XEHHUs] OPraHNYEeCKUX COETMHEHUM.

Conep:xanune y4eOHOro Kypca «Xumus: TeOpusi M NPAKTHKA B 32129aX»

11 xnace

XMMHYECKHI IJIeMEeHT

Crpoenue u coctaB aroma. CocTaBlE€HHE BIIEKTPOHHBIX M 3JIEKTPOHHO-TPAPUUECKUX
dopMya aTOMOB XUMHUYECKHX 3JIEMEHTOB. BaJeHTHOCTh M CTENEHb OKHCICHHS XMMHUYECKHX
JJIEMEHTOB.



[lepuoanueckuii 3akoH. CpaBHUTENbHAsI XapaKTEPUCTUKA XMMHMUYECKHUX 3JIEMEHTOB 10 HX
MIOJIO’KEHUIO B IEPUOJNYECKON CUCTEME XMMHUECKHUX 3JIEMEHTOB U CTPOEHUIO aTOMA.

BemnrecTBO

Teopuss cTpoeHMs OpraHmdyeckux coeauHeHui. M3omepus — CTpykTypHas W
MPOCTpPaHCTBEHHAA. [ OMOJIOTH ¥ TOMOJIOTUYECKUI PSI.

Tumsl cBsi3eil B MOJIEKyJlaX OpraHMYeCKUX BellecTB. [ nOpuans3anus aTOMHBIX opOUTasei
yriepona. Panukan. @ynkunonansHas rpynmna. Kinaccudukanys u HOMEHKIATypa OpraHuIeCcKuX
COCIHCHUM.

XapakTepHblE XUMUYECKHE CBOKWCTBA YIJIEBOJOPOJIOB: AJKAHOB, IMKJIOAIKAHOB, AJIKCHOB,
JTMEHOB, aJKWUHOB. IIpUpojHBIE HCTOYHUKH YIJIEBOJOPOJOB, HUX IepepaboTka. MexaHu3Mbl
peaKkuui npucoeauHeHns B opranudeckoil xumuu. [IpaBwio B.B. MapkoBHukKOBa, NpaBHIIo
3aiiueBa A.M.

XapakTepHble XHMUYECKHME CBOMCTBa apOMaTUYECKUX YTIJEBOJOPOAOB: OeH30ia U
TOJLyOJIa.

XapakTepHble XHUMHUYECKHE CBOWMCTBAa MpEIENIbHbIX OJHOATOMHBIX M MHOTOaTOMHBIX
CHHMPTOB, (eHosa. XapakTepHble XUMHUUECKUE CBOMCTBA allbJAETHIOB, MIPEICIbHBIX KapOOHOBBIX
KHUCJIOT, CJIOXHBIX 3(QupoB. buosornyecku Ba)kHbI€ BELIECTBA: YIJIEBOJAbI (MOHOCAaXapubl,
Jcaxapuibl, Hojucaxapuabl). Peakuuu, moaTBep)KAaoLIUe B3aWMOCBS3b YTJIEBOIOPOAOB H
KHCIJIOPOJCOAEPKALIMX OPTaHUYECKUX COEAMHEHUMN.

XapaKkTepHble XHMUYECKHE CBOWCTBA a30TCOAEPIKAIIMX OPraHUYECKUX COEIMHEHUM:
aMUHOB M aMHHOKHCIOT. buonormuecku BakKHbIE BEIIECTBA: JKUPBI, OCJIKH, HYKJICHHOBbIE
KHUCIJIOTBL. ' OpMOHBIL. DEPMEHTHI.

CrniocoObl BeIpa)keHUs KOHLIEHTPALUK PacTBOPOB (MaccoBasi, MoJisipHast) [IpaBuio cmerienus
pacTBOPOB, («IIpaBUIIO KpecTay). Kpucramioruaparsl.
XuMHYeCKHEe peaKkunu

Knaccudukanus xumudeckux peakiuil. TepMoxumuueckue ypaBHeHUs peakuuid. TeraoBoit
apdext peaknuu. 3akoH ['ecca. PacueTsl 0ObEMHBIX OTHOIICHHH Ta30B NMPH XUMHYECKUX
peaKuusx.

OHranbnus peakiui. CKOpOCTh XMUMHUYECKOM peakllid, €€ 3aBHCHUMOCTb OT pa3iIM4YHbIX
¢dakTopoB. Xumudeckoe paBHoBecue. CMelIeHHE XHMHYECKOTO paBHOBECHUS IOA JecTBUEM
pasnmuuHbIX (hakTopoB. KoHcTanTa paBHOBECHS!.

Peakiun B pacTBopax 3J€KTpoJuTOB. Peakuum noHHoro obmena. ['muapomus coneit, pH
pacTBOpoB. Peakumu OKHCIMTEIHHO-BOCCTAHOBUTENBHBIE, WX KIAcCUPHUKANMA. TUNHYHbIE
OKHUCJINTEIM M BOCCTAHOBUTEIH. OKHCINTEIBHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA HEKOTOPBIX
BenlecTB. Koppo3us MeTanioB U criocoObI 3alUThI OT HEE.

ITo3HaHue M NIpHMMEHEHHEe BEeleCTB

DIIEKTPOJIN3 PACIIABOB M PACTBOPOB (COJIEH, 1IeI0uel, KUCIIOT).

Bbruucnenne maccel i o0bEMa MPOAYKTAa PEAaKUMU MO M3BECTHOM Macce Wi 00BEMY
MCXOJHOI'0 BEUIECTBA, COJIEPIKALIETO NMpUMecH.  Bpruncienue Maccel (00bEMa) KOMIOHEHTOB
CMECH BEILECTB MOJHOCTHIO MM YaCTUYHO B3aUMOJACHCTBYIOIIUE C PEAr€HTOM.

[IpakTvKyM: COCTaBIIEHHE CXEM NPEBPALICHUN, OTpaKarOLUX I'C€HETUYECKYHO CBS3b MEXKIY
KJIacCaMU OPraHWYEeCKUX W HEOPraHWYECKHX COeIUHEHUH. Perenne koMOMHMPOBAHHBIX 3a/1ad.
Haxoxxnenne MonekynsipHOi (opMyITbl BEIIEeCTBa.

IInanupyemMble pe3yJbTaThl OCBOCHHS y4eOHOro npeamera «XHMHUS: TEOPUS H IPAKTHKA B

3a724aX»
JIMUHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
oOy4YarolmuUMHUCs TporpaMM CpeaHero oOiiero o00pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM W OpeaMETHbIM). HayuyHo-mMeToauyeckoll OCHOBOM s
pa3paboTKu IJIaHUPYEMBIX PE3YJbTAaTOB OCBOCHHS MPOrpaMM CPEAHEro OOIIEro
00pa30BaHUsI ABJIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.



B COOTBETCTBMM C CHCTEMHO-IEATENIBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpPEAMETa «XHMHS» Ha yPOBHE CPEIOHErO
oO1urero o0pa3oBaHusl BIJICICHBI CIEAYIOIIUE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUHCKONW TIpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

L[E€JICHAINPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W MCTOPUUYECKHUX TPaJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCSI B CBOECH
JEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHON
CHUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBHUTh
L[EJIA U CTPOUTH KU3HECHHBIE TUUIAHBI.

JIn4HOCTHBIE PE3YyNbTaThl OCBOCHHS MpeIMeTa «XHUMHUS» IOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLUOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJieaJaMUd POCCUHCKOrO TPaKIAHCKOTO OOIIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWIAMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00yyYaromuxcs.

JIndyHOCTHBIE pE3YyJIbTAaThl OCBOCHUA INpeaMeTa «XHMUSD  OTPaXarT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JEATEIbHOCTH
0Oy4Yaromuxcs Mo peaanu3aiuy NIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YKCJIC B
4acTH:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HaHMS 00YYaIONTUMUCS CBOMX KOHCTHTYIIHOHHBIX MPaB M 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJCTABICHUSI O COIMAIbHBIX HOPMax M TMPaBUJIAX MEXKINYHOCTHBIX
OTHOIIEHU B KOJIJIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3AAHUU
y4e€OHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M TMPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMUHbIX BUJIOB YUCOHOU €SI TENHHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LICHHOCTHOI'O OTHOLICHUS K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTEYECTBEHHOU XUMUU;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MIPUMEHEHHUSI XUMHH, OCO3HAHHS TOTO, YTO JOCTHKECHUS HAYKH €CTh PE3yJbTaT
JUIMTENbHBIX ~ HAOJNIOACHUM, KPOIMOTIMBBIX  JKCIEPUMEHTAIbHBIX  MOHCKOB,
IIOCTOSIHHOTO TPYJla YYEHBIX U ITPAKTUKOB;



UHTEpECa M [O3HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM U MOCIEIYIOLIEM
aHanu3e MH(QOpPMAaIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IIOCTYIIKOB;

4) popMUpPOBAHUSA KYJbTYPHI 310POBbSI:

NOHUMAaHUSl IEHHOCTEH 310poBOro U 0Oe3omacHoro oOpasza JKHU3HW,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOILIECHHUS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

COOIONIEHUsT TIpaBUJI OE€30IMacHOr0 OOpaleHusi C BEIiecTBaMU B OBITY,
MOBCEAHEBHOM KU3HU U B TPYIOBOM JIEATEIHLHOCTH;

NOHUMAaHUS LEHHOCTH TNPaBWI HHIMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPHITHS BPEAHBIX MPUBBIYEK (yHOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IMOJE€3HOM, TBOPYECKOM W  APYrMX BHJAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]1ay
COLMaIbHON HANpaBJICHHOCTH (B paMKax CBOEIrO KJlacca, LIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECcCUuil pa3iudHoOro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBa)XECHHUSA K TPYJLy, JIOISIM TPy/Jia ¥ pe3yibTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpaszoBanus, Oyaymier mpodeccun W peaau3aiiuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 11€JIECO00PA3HOTO OTHOLIEHHUS K HPHUpOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUSI KU3HU Ha 3eMJIe;

NOHUMAaHUSl TJOOATBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLIUATBHON CPEbL;

OCO3HAHMUS HEOOXOAUMOCTH HCIIOJIb30BAaHUS JOCTHKEHUNM XUMHH JUIS
peLIeHNs BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BAHUS;



AKTUBHOIO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEI OKPYXKaroUeu
IPUPOTHON Cpejie, YMEHHsI TPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTHYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBpALIATh UX;

HaJUYUsl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeSATebHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH W yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHHUSA:

c()OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CIeNU(PUKA XUMHUM KaK HAyKH, OCO3HaHHS e€ poilu B
GbopMHpPOBaHUU PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpY’KarollleM MHUpE KaK O €UHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JUII  COBPEMEHHOM
UMBWIM3ALIUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW pPOJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEAMIMHBI, OOCCTICUCHUM YCIIOBUM
YCHENIHOTO TPyAa U OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO UJIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIyyaeMble 3HAHUSA JJISl aHAJU3a U OOBSICHEHUS SIBIICHUI OKPY’KAIOIIEro MHUpa U
MIPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAay4yHbIX (AKTOB M HMECIOUIUXCS JAHHBIX C IEJIbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
penieHus IpoOJieM B peaabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON NeATEeIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPhIBHOMY  OOpa3OBaHUIO W
caM0o0Opa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI

NEATEIIBHOCTH.
METANIPEIMETHBIE PE3YJIbTATbI

MeranpenMeTHble pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMHUs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:



3HAYMMBIE IS (GopMHpOBaHUA  MHPOBO33PEHHUS oOyyJaronmxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOLICHAYUYHbIE MOHATHUS, OTpaKaolue
LEJIOCTHOCTh HAy4YHOM KapTHHbl MHpa U CHEUU(PUKY METOJOB I103HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, dHEPIUs, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbIH (pakT, MPUHUUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNe, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE Y4YEOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISATUBHEIC), 00€eCIIEUYnBAIOIIINE dbopMHupoBaHUE (GyHKIIMOHATBLHOM
I'PaMOTHOCTH M COITUATTLHOM KOMIICTCHITMHN O0YyYarOIINXCS;
CITOCOOHOCTH oOyyarommxcst HUCIIOJIb30BATH OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICUCTBHUSI B IO3HABATEILHOW U COLMAIIBHOMN ITPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU W  PETYJATHUBHBIMU
JICUCTBUSAMU.

OBJaanenne YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMO3HABATEJIbHBIMHU
NEeUCTBUSAMM:

1) 6a3oBbI€e JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITEILHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

OmpeAcisaTh LENH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWU MPHUEMBI JIOTMUYECKOTO MBIIIUICHUS —
BBIJIC/ISAITh XapaKTEpPHbIE MPU3HAKU TMOHSITUN M YCTAHABJIMBATH WX B3aMMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIONINE TIOHATHS JISI OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJI KJIacCU(PUKAIIMU BEIICCTB H
XUMUYECKUX PEAKIIUH;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy HU3y4aeMbIMU
SBJICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIE, 10
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS, UCMIOJIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIC) MOJEIH, TPEOOPA30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢opmylsia, ypaBHEHHE XHMHYCCKOU
peaKkIiuyu — MpU PEIICHUU Y4YEeOHBIX TMO3HABATEJIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HcCIeA0BATEILCKIE NeiiCTBHS:



BJa/IETh OCHOBAaMH METOJIOB HAy4YHOTO TMO3HAHUSA BEIIECTB U XUMHUYECKHX
peakuuii;

bopMyIMpOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCIIOIH30BATh MTOCTaBICHHBIC
U CaMOCTOSTENbHO CQOPMYITUPOBAHHBIE BOMPOCHl B KAaueCTBE HMHCTPYMEHTA
MO3HAHMSI U OCHOBBI U (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJaJIeTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHHUS W  IPOBEICHUs
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyJIUpoBaTh
000O0IIEHHSI ¥ BHIBOABI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJCIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
NESTENBbHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY
MOMCKY METOJIOB pEIICHUS TPAaKTHYECKUX 3a7ad, NPUMEHEHHUIO pa3InYHbIX
METOJIOB TO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHPoOpMaluu (HAy4HO-
NOMyJISIpHAsl  JIUTepaTypa XHMHUYECKOTO COJIECp)KaHHWs, CIPaBOYHBIC IOCOOUS,
pecypcbl HTepHeTa), aHanmu3upoBaTh WHMOPMALMIO Pa3IMYHBIX BUAOB U (OpM
IPEICTaBICHHUA, KPUTHYECKH OLIEHUBATh e JIOCTOBEPHOCTD u
HEMPOTHUBOPEUUBOCTH;

(GopMyIIMpOBaTh 3alpOChl U MPUMEHATh PAa3IUYHbIE METOJbI IPU MOUCKE U
orbope wuHPOpMAIUU, HEOOXOAMMOW JUIS BBIOJIHEHUS YYEOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpPMYy  TIPEACTABICHUS
uHpopmalmu (cxeMsbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAY4YHBIA f3BIK B KAadecTBE CpEACTBA MpU paboTe ¢
XUMHUYECKONM HMH(pOpMaIUeil: NpUMEHATh MEXNpeAaMeTHble ((pusmueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, OPMYJIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M TPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISITHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1eliCTBUSIMM:

3aJjaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMON TeMBbl B XOJ€ AHANora W/Win
JUCKYCCUM,  BBICKa3blBaTh  WJE€H, (OPMYJIHUPOBATh CBOU  MNPEAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPEJITIOKEHHOM 3a1a4H;

BBICTyIIaTh C TPE3EHTAIMel pe3ylbTaTOB MO3HABATENbHON IESITENbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIFHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIITOJIHEHUU
XUMHUYECKOTO PKCIIEPUMEHTA, MPAKTHIECKONH pabOThI MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pealu3alii y4eOHOTro npoekTa U (GOopMyJIMpPOBATh BBIBOJbI



10 pe3yJbTaTaM NPOBEAEHHBIX HCCIEAOBAHMI IMyTEM COIVIACOBAHUSA MO3ULMUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OByaieHre YHUBEPCAIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYILECTBIISITh CBOK IO3HABATENbHYIO
NEATENIbHOCTh, Ompenensas €€ Lead M 3aJadd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejaraéMblii aJfOPUTM JEUCTBUI IpHU
BBIMIOJJHEHUH YYE€OHBIX U HCCIIEIOBATEIbCKUX 3a7ad, BbIOWpaTh Hauboiee
3(p(PeKTUBHBII CHOCOO MX pEIIeHUus € Y4ETOM IIOJYyYEHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKLIMSIX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

Hpe}]MeTHLIe pe3yJbTaThbl 0OCBOCHUSA NMIPOrpaMMbI y‘l66l-[01"0 Kypca.

IHNPEJMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHsI»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SIBICHUUN
npupoasl, B  (QOPMUPOBAHWUM MBIIUICHUS W KyJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHUs MPAKTUYECKUX 3a71a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIAraloIINe TMOHATHS (XUMHYECKUU DIIEMEHT, aTOM, JJIEKTPOHHAas
000J10UKa aToMa, MOJIEKYJia, BAJICHTHOCTb, JICKTPOOTPHUIIATEIIbHOCTh, XUMUYECKasI
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTas U COKpallEHHAs), MOJb, MOJISIpHAsS
Macca, MOJISIPHBIM O00BEM, YIJEPOIHBIN CKeneT, (YyHKIWOHAIbHAS TPYIIa,
paauKan, U30MepHsi, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIEBOJOPOIHI,
KHCJIOPOJ U a30TCOJEpKaIUe COCIUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHCHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUM $3BIK XHMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalMe B OCHOBE MOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
SBJICHUN, (DAKTOJIOTMUECKHE CBEIEHUSI O CBOMCTBaxX, COCTaBe, IMOJIYYEHUU U
0€30MacHOM HCIIOJB30BAaHUU BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATETbHOCTH YEIOBEKA;



c(hOpMHPOBAHHOCTh YMCHHI BBISBIISATH XapaKTEPHBIC MPU3HAKKA TOHITHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAILCHUN OPraHUYECKUX COCIMHEHU;

c(OpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XMUMHYECKYI0 CHUMBOJIUKY JUISI
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PpPEaAKIUH,
W3TrOTaBIIMBaTh MOJIEM MOJIEKYJ OPTraHMYECKHX BEHIECTB MJI WILTIOCTPAIlUU HUX
XUMUYECKOT0 U POCTPAHCTBEHHOTI'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJICKHOCTh HU3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUID K OIpEACIIEHHOMY
KJIaccy/Tpynmne coeluHeHuil (yTIeBOJOpObl, KHUCIOPOJ U a30TCoAepKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIDHBIE COEIUWHEHHMs), JaBaTh WM Ha3BaHUS IO
cucreMarnueckord HomeHkiarype (IUPAC), a Takke NpUBOIUTH TpPUBHAJILHBIE
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPONMWIEH, alleTHUJIEH,
ATWICHIJINKONb, TJHLIEPUH, (eHos, (HOopMallbIerul, alueTaablIerul, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TJIH0K034,
bpykTO3a, Kpaxmal, IeJITI0103a, TIUIUH);

cOpMHUPOBAHHOCTh YMEHHMsI OIpPEACNATh BHABl XHMHYECKOM CBS3U B
OpPraHUYECKUX COCAMHEHUSAX (OAUHAPHbBIEC U KPATHBIE);

c()OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH IOJO0KEHUS TEOPUU CTPOCHHUS
opranuueckux BemiecTB A. M. bytiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHUS MACChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHMH  XapakTE€pH30BaTh  COCTAaB, CTPOCHHE,
(¢u3MUecKue M XUMUYECKHE CBOMCTBA TUIHUYHBIX MNPEACTABUTENECH Pa3IUUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJIEH, NPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEpUH, (EHON, aleTalbIeruja, MypaBbuHAs M YKCYCHas KHCIIOTHI, TJIIOKO03a,
KpaxmaJl, I[eJUTI0J103a, AMUHOYKCYCHAsl KUCIIO0TAa), MILTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUNA C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HeQTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMeEepepaboOTKH U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOPMUPOBAHHOCTb YMEHUM MPOBOJAUTH BBIYHCICHUS 1O XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOIO BEILECTBA WJIM MPOJYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB MJIM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJ€Th CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HAOII0I€eHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETUPOBAHMKE),
UCIIOJb30BaTh CUCTEMHbIE XHMHUYECKHE 3HaHMS ISl TNPUHATHS PEIICHHN B



KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0/IaTh MIPpaBuiIa MOJIb30BAHUA XUMUYECKOM
MOCY/I0l U J1TabOpaTOpHBIM OOOpYJOBAaHHMEM, a TAaKXKE IpaBWiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBITIOJHATh XWMHYCCKHIM
HKCIIEPUMEHT (TIPEBPAILIEHUS OPTaHUYECKHUX BEIECTB MPU HAIPEBAHUHU, MTOTYUCHUE
TUJIEHA U W3Yy4YEHHUE €ero CBOWCTB, KAUYE€CTBEHHBIE pPEaKIMU OPraHUYECKHUX
BEILIECTB, JIeHaTypalus OEJIKOB MpU HarpeBaHUH, I[BETHBIC PEaKIMU OEIKOB) B
COOTBETCTBMHM C TpaBUJIAMU TEXHHKHA OE30MacHOCTH TMpu OOpamlieHuu C
BEIIECTBAMU U J1aOOpPaTOPHBIM O0OpPYAOBaHHEM, TMPEJACTABIATh PE3yJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3anucH YpPaBHEHHM COOTBETCTBYIOIIHUX
peakiuii 1 GopMyIUpOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uH(pOpMAITNIO, TIOJIy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmanuu, TaTepHeT u apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  cOOJtOAaTh  MpaBWIa  SKOJOTHMYECKU
1eaecooOpa3Horo TMOBEACHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEIAX
COXpPaHEHHSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA JKMBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAasi cMbici mokaszarens [I/JIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIICHUS W TIPEJOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OpPraHU3M
YEJIOBEKa;

JUIs 00y4YaroIIUXCcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUISL CJICTIBIX M CJIA0OBUIASIIMX OOYYaroIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHudeckKas
XUMUSD OTPakaroT:

c(hOPMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIFOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHUM B TIO3HAHUM SIBICHUUN
npupoasl, B  (OPMUPOBAHMM  MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM IPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHHUS IPAKTUYECKUX 3a/1au
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;



BJIQJICHNE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TMOHATUS (XMMHYCCKHHM 3JIEMEHT, aToM, H30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHasi, HOHHAsI, METAJUTMYECKas, BOJOPOAHAs ), KpUCTAJUIMUECKas pelérka,
TANBl ~XUMHUYECKHX  PEAKIMH, PACTBOpP, DJIEKTPOJMUTHI,  HEIJIECKTPOJIUTHI,
ANEKTPOJUTUYECKAS. JMCCOLMALMUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEaKkIuu, XUMHUYECKOE pPAaBHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanuecknii 3axkoH Jl. M. Menneneena,
3aKOH COXPAaHEHUs MAaCChl BEIIECTB, 3aKOH COXPAHEHHs W INPEBPALLICHUS dHEPrUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUU S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE ITOHMMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€3011aCHOM HMCIOJIb30BAHUM BaKHEUIITUX HEOPTraHUYECKUX
BELLECTB B OBITY U IPAKTUUECKOM IESITEIILHOCTH YEJIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPALCHU;

c(OpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY IS
cocTaBlieHHs (GOpMyJd BELWIECTB M YPAaBHEHHH XHMHYECKHX  PpEaKIuil,
cuctematuieckyto HoMmeHknarypy (IUPAC) u TpuBuaabHbie Ha3BaHUS OTIACITBHBIX
HEOPraHUYECKUX BelleCTB (yrapHblid ra3, YIJIEKUCIBIM Tra3, aMMHaK, raméHas
W3BECTh, HEeTalIEHass U3BECTh, TUThEBAs CO/A, MUPUT U JIPYTHE);

c(OpMHPOBAHHOCTh YMEHUI OINpPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XMMHUYECKUX DJIEMEHTOB B COCIWHEHUAX PA3JIMYHOrO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJEHTHAs, MOHHAsI, METAJJIMYECKAsi, BOJOPOJIHAS) B COEUHEHUSIX, TUI
KPUCTAJJIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJEKYJISpHasi,
WOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJAHBIX paCTBOpPaX HEOPTraHUYECKUX
COCJIMHCHUM;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MIPUHAIE)KHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPEAeNEHHOMY KIacCy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTENBHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

chOpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoanyeckoil CUCTEMBI
xumuueckux syemMeHToB JI. M. MenneneeBa, WCIONB3ys HOHATHS «S-, P-, O-
DIIEKTPOHHBIE opOuTanmy, «IHEPTETUYECKHUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHWYECKUX JJIEMEHTOB U UX COCIWHEHUU



1o nepuoaam u rpynmam llepuonnueckon cucremsl XMMUYECKHUX di1eMeHTOoB 1. U.
Meneneena;

chOpMUPOBAHHOCTb yMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUUECKOW CBS3M MEXAY HEOPraHMYEeCKUMU
BEILLIECTBAMH C ITOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKHUX PEAKLU;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XUMHUYECKUE DPEAKIIUU TIO
pa3IUYHBIM TPU3HAKaM (YUCIY M COCTaBYy pPEArMpYIOIIMX BEUIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEIEHEW OKMUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKklny, y4acTUIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIISITH YPAaBHEHUS PEAKIUN pPa3THMUHBIX
THUIIOB, MIOJIHBIE U COKpAIIEHHbIE YPAaBHEHUS PEaKIM MOHHOTO 0OMEHA, YUYUThIBAS
YCJOBUS, IPU KOTOPBIX ITU PEAKLIMH UAYT J0 KOHIA;

cOPMHUPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pA3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABAThH
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpPMHUPOBAHHOCTh ~YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMA MOCPECTBOM COCTAaBJICHHS 3JEKTPOHHOro OanaHca
ATUX PEaKLU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEeaKIMK OT Pa3INYHBIX (PAKTOPOB; XapaKTEP CMEUICHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle [latensbe);

c(OPMHUPOBAHHOCTh YMEHUH XapakTEpU30BaTh XUMUYECKHE TMPOLECCHI,
JeXKalIMe B OCHOBE IMPOMBIILICHHOTO MOJYYEHUS CEPHOM KUCIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMWX HAyYHBIX NPUHIIAIAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XMMHUYECKOTO TIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYKMCIECHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
MpPU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOr0 3¢ (eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUsS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MpaBUia MOJIH30BAHUSI XUMUYECKOU
MOCy/I0l U J1Ta0OpaTOPHBIM O0OpPYAOBAaHUEM, a TAKXKE IpaBHiia OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATh M BBIMOJHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3JoKEHUE MEPOKCUIA BOAOPOAA B MPHUCYTCTBUU KaTalIM3aTOpa,
ONpPEJEICHHE CpEebl PAcTBOPOB BEIIECTB C I[OMOUIbIO  YHUBEPCAIBHOTO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIny,



peakuu MOHHOTO OOMEHA, Ka4eCTBEHHBIC pEakIuu Ha CyibdaT-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KAaTUOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3aJay I10
teMam «Metamely U «HeMmeTanmnas») B COOTBETCTBUM C IPaBHJIAMH TEXHHUKU
0e30MacHOCTH NPHU OOpAILEHUHU C BEIIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEACTaBIATh PE3yJbTaThl XMMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peakuuil u (POpMyaupoBaTh BHIBOJLI Ha OCHOBE
ATHUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOM
KOMMYHUKaIK, THTEepHET U ApyTuX);

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJNIOJaTh  IpaBHJAa  JKOJOTHYECKHU
1eaecoo0pa3Horo MOBEACHUS B OBITY W TPYJIOBOH JACATEIRHOCTH B IEIAX
COXpPAHEHHUSI CBOETO 3J0POBbSI U OKPY’KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATH
OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbict nokazarens IIJIK, mosdcHATP Ha mpuMepax CcHocoObl yMEHBUIEHUS H
MPEAOTBPAIICHUS UX BPEJHOTO BO3/ICMCTBUS HA OPraHU3M YEeJIOBEKA;

JUISL 00y4YaroIIuXcsl ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 37I0POBbS: YMECHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIETBIX M CIa0OBUASIIMX OOYYaroIMXCs: YMEHHE HCIO0JIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anvcu XUMHYECKHX
dbopmy.

Pewamp 3a0auu:

- BBIYHCJIICHUC MACChl PACTBOPCHHOI'O BCUICCTBA, COACPIKAIICTOCA B onpeﬂeneHHoﬁ Macce
pacTBOpa ¢ U3BECTHOM MaCcCOBOM J10JIEH;

- paCyCThI: 00BEMHBIX OTHOIIIEHUN Ta30B IIpU XUMHUYCCKUX PCAKIIHAX,

- pacucThbl: MAacCChbl BCHICCTBA HIIHA o0beEMA Ta30B IO HU3BCCTHOMY KOJIHMYCCTBY BCLICCTBA,
Macce ujin 06’b€My OAHOI'0 U3 YHYACTBYIOIIMNX B PCAKIINU BCIUICCTB,

- pacyeThl: TeTI0BOTO A (HEeKTa peaKIuu;

- pacyeTbl: Macchl (00BeMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO M3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH );

- pacueTsl: Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJIYKTa PEaKIUH, €CIH OIHO W3
BCUICCTB JaHO B BUJC paCTBOpa € OHpCI[GJ'ICHHOﬁ MacCOBOH ,Z[OJICI;'I PACTBOPCHHOI'O BCUICCTBA,

- HaXOXKJICHHE MOJICKYJISIPHON ()OPMYJIIBI BEIIECTRA;

- paCUCThI: MaccoBOH WIH O0BEMHOMU J0JIM BbIXOIa INPOAYKTAa PCAKIHUH OT TCOPCTUYCCKH
BO3MOXHOTO,

- paCUCThI: MacCOBOH J0JI1 (MaCCLI) XHUMHNYCCKOI0O COCAMHCHUA B CMCCH,

- COCTaBJICHHUE LIENIOYEK M€HETHUYECKOHN CBS3M XMMHUYECKHX COECIMHEHHUH (HeopraHUuecKast
XUMHUS U OPraHUYEeCcKask XUMHUs).



TeMaTuyeckoe IIAHUPOBaHUE

10 kaacce
Ha3zBanue pasnena KonuuectBo | KoHTpOnbHbIE OnexTpoHHBIE (IUPPOBEIC)
JacoB /IpaKkTHYECKUE | oGpa3oBaTEIIbHbIC
paboThI pecypehI
OCHOBBI OPraHM4YecKOl XMMUH 1 bubnmorexa [JOK
Posb 1 MecTO pacueTHBIX 3a7a4 B CUCTEME https://m.edsoo0.ru
00y4YeHUs U MPAKTUYECKOM KU3HU. Bubmuorexa POIII
https://resh.edu.ru
OCHOBBI OPraHu4YecKOi XUMHHU 8 0/1 bubnmorexa [JOK
Pacuersl mo xumudeckum Gopmynam. https://m.edso0.ru
bubnuorexa POII
https://resh.edu.ru
OCHOBBI OPraHu4YecKOi XUMHHU 23 3/1 bubnmorexa [JOK
Brrunciienus no ypaBHEHUSIM XUMHYECKHUX https://m.edsoo.ru
peakuuii. ['eHeTnyeckas CBsi3b MEXK/y KjlaccaMu Bubmuorexa POIII
OpPraHN4YCCKUX BELICCTB. https://resh.edu.ru
OCHOBBI OPraHuYecKOl XUMHUM 2 bubnmorexa [JOK
KauecTBeHHbIe 3a1aun. https://m.edso00.ru
bubnuorexa POII
https://resh.edu.ru
34
TemaTnuyeckoe NJIAHNPOBaAHHUE
11 kaacce
Hasganue paznena KomngectBo | KoHTpOapH DIIEKTPOHHBIE
qacoB bIC (HI/I(prBBIe)
/UPaKTHYEC | oGnasoBaTenbHbIe
KHe paboThI pecypesl
XUMUYECKUH 3JIEMEHT. PacueThl: MaccoBOM J0JIU 4 bu6mmoreka [IOK
(Macchl) XUMHUYECKOTO COSTMHEHUS B CMECH; https://m.edsoo.ru
bubnmnorexa POIII
https://resh.edu.ru
BemectBo. Pacuetsl: Mmacchl (00beMa, KOIMYECTBA 12 0/1 bu6mmoteka [JOK
BEIIECTBA) IPOJYKTOB pEAKLUH, €CIIU OJJHO U3 BEILIECTB https://m.edso00.ru
JaHO B U30BITKE (MMEET MPUMECH); Bubmmorexa PAILI
- pacueThl: Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) https://resh.edu.ru
MPOJIyKTa PEAKIINH, €CIIM OJTHO U3 BEIIECTB JIaHO B BUJIE
pacTBOpa ¢ ONpeIETICHHOW MacCOBOM JI0JIeH
PacTBOPEHHOTO BEIIECTBA;
- HaXOXKJCHHE MOJIEKYJISIPHOM (pOPMYIIbI BEIIECTBA;
Xumudeckue peakiui. CocTaBIeHHE HEMOYeK 10 31 bubmuoreka LIOK
TE€HETUYECKOM CBSI3M XUMHUYECKUX COCUHEHUN https://m.eds00.ru
(Heopranudeckasi XUMHUsI U OPraHUYECKask XUMHUS). Bubmmorexa PAILI
https://resh.edu.ru
ITo3HaHue U MPUMEHEHNE BELIECTB. 8 bubmuoreka [IOK
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