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PabGouyas nporpamMmma no yue0HOMYy Kypcy «XUMHsI: TEOPUS M MPAKTHKA B 3a1a4aX»
Ha YPOBeHb CpeiHero o01ero 00pa3oBaHus COCTaBJIEHA € y4eTOM padoyeid

nporpaMmbl BocnuTanus. Bocnurare/bHbII NOTEeHIIMAT JAHHOTO Y4e0OHOI0 MpeIMeTa
o0ecrneynBaeT peajn3annio 0JIaronPUsATHBIX YCJIOBUH IS PA3BUTHS COLHAIBHO
3HAYMMBIX OTHOLIEHHUI 00y4aroIIUXCs U NMpexIe BCero HeHHOCTHbIX OPMEHTHPOB
(ueJsieBBIX PUOPUTETOB): Pa3BUTHE IEGHHOCTHOTO OTHOIICHUSI:
- K TpyQy KaKk OCHOBHOMY CHOCOOY JOCTHKEHHUS KHU3HEHHOTO OJIaromnoiydusi 4yeloBeKa, 3ajJory
€ro YCHEUIHOTO NPO(PECCHOHATBHOTO CaMOONPEICNCHUsT W OILIYIICHUS YBEPEHHOCTH B
3aBTpAIIHEM JHE;
- K TMpUpoJie Kak MCTOYHUKY >KM3HUM Ha 3emiie, OCHOBE CaMOro €€ CYIIeCTBOBaHMUS,
HY>KJAroIelcs B 3allUTe ¥ MOCTOSSHHOM BHUMaHHUH CO CTOPOHBI YEJIOBEKA;
- K 3HAaHMSM KaK HHTEJUIEKTYaJIbHOMY pecypcy, oOecrneunBaronemMy Oyayliee uenoBeKa, Kak
pe3yNbTaTy KpPOMOTIMUBOTO, HO YBJIEKATEIbHOTO Y4EeOHOr 0 Tpyaa.

DKOJIOTM4eCKOe BOCIIUTAHUE:!

MIOHUMAIOIIMK 3HAaYeHHE U TJI00aJbHBIM XapaKTep SKOJOTMYECKUX IpoliieM, myTell ux
pellIeHMs], 3HaUeHUE SKOJIOTHYECKOH KYyIbTYphI YeJloBeKa, OOIIEeCTBa;

CO3HAIOLIMI CBOIO OTBETCTBEHHOCTb KaK Tpa)KJIaHUHA M IOTpeOUTeNs B YCIOBUAX
B3aUMOCBSI3HU IIPUPOAHON, TEXHOJIOTMYECKON U COLMAIbHOU CpeL;

BBIPAXKAIOUINI aKTUBHOE HENPUATHE ACUCTBUM, IPUHOCSIINX BPEI IPUPOLE;

OpUEHTUPOBAHHBIM Ha MPUMEHEHHE 3HAHMM €CTECTBEHHBIX M COLMAJIBHBIX HAyK IS
pelieHys 3a1a4 B 00JacTU OXpaHbl NMPUPObI, IJIAHUPOBAHUS CBOUX IOCTYIKOB M OLICHKH HX
BO3MO>KHBIX ITOCJIEJICTBUI JIJIs1 OKPY’KAIOLEN CPElbl;

Y4aCTBYIOUIMH B IPAKTHYECKOW JEATEIBbHOCTH 3KOJIOTMYECKOM, MPUPOTOOXPAHHOMN
HaIlpaBJIECHHOCTH.

IlenHOCTH HAyYHOTO NTO3HAHUSA:

BBIPXKAIOIINI MO3HAaBAaTENbHbIE MHTEPECHl B PA3HBIX MPEAMETHBIX 00JACTIX C YUETOM
WH/IMBUYaJIbHBIX HHTEPECOB, CIOCOOHOCTEH, JOCTHKEHUI;

OpPUEHTUPOBAHHBII B JEATEJLHOCTH Ha HaydHble 3HAHUS O TNpUpPoAe U OOIIecTBe,
B3aMMOCBS35X YEJIOBEKA C MPUPOJHON U COLMATIBHON CPEION;

pa3BHUBAIOIIMKM HABBIKM HCIOJB30BAHUS DPA3JIMYHBIX CPEICTB IIO3HAHMS, HAKOIUICHMS
3HAaHUW O Mupe (S3bIKOBasi, YUTATEIbCKas KyJIbTypa, AEATEIbHOCTh B HH(YOPMAIMOHHOM,
unudpoBoii cpene);

JIEMOHCTPHUPYIOLINI HaBBIKK HAOIIOJCHUNA, HAKOIJICHUS (aKTOB, OCMBICICHHS OIbITA B

€CTECTBCHHOHAYYHOW W TYMaHUTAPHOMN 00JaCTIX MO3HAHUS, UCCIIEIOBATEIBCKON AEATETLHOCTH.



Conep:xanue yueOHoro kypca 10 kinacca «XuMusi: TeOpUsi M NPAKTHKA B 321a4aX»

OCHOBBI OpraHNYecKoOi XUMHH

Posb 1 MecTO pacyeTHBIX 3a/1a4 B CUCTEME 00Y4EHUsI XUMHUH U IPAKTUYECKON KU3HHU.

OCHOBBI OpraHN4YecKoi XUMHH
Pacuersl mo xumnyeckum popmyiaam. Bemecrna.

OcHOBHbIE TOHATHS M 3aKOHbl XMMHU. 3aKOH COXPAaHEHHUs MAacChl BELIECTB, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3akoH ABoraapo. KonmyecTBo BemiectBa, MoJb, MOJISIpHAs Macca,
MOJISIpHBINA 00beM Tra30B. MaccoBast 1ouis. Beruncienne MaccoBOW OIM XUMUYECKOTO 3JIEMEHTa
B COCOUMHCHMM. BplunmcieHMe Macchl PpPacTBOPEHHOIO — BEILECTBA, COACPXKALLEIOCA B
OnpeAes€HHOM Macce pacTBOpa C M3BECTHOM MACCOBOM JIOJIEH, BBIYMCIEHUE MACCOBOW JOJIH
BeIlleCTBAa B pacTBope. BpiBoj xumuueckoll (opMysbl — BelECTBa O MAacCOBBIM JIOJSIM
aneMeHTOB. OTHOCHUTENNbHAS IIJIOTHOCTh T'a30B. Y CTaHOBJIEHUE TpoCTeiIell (hopMyIbl BelIecTBa
II0 MAacCOBBIM JIOJISIM 3JIEMEHTOB C UCIOJIb30BaHUEM a0COIIOTHONW M OTHOCUTENIBHOW IJIOTHOCTH
BemiecTBa. BriBox popMysiel BemecTBa 1Mo OTHOCHUTENBHON TUIOTHOCTH ra30B M Macce (00bemMy
WIN KOJIMYECTBY) MPOYKTOB CrOPaHUsI.

OcCHOBBI OpraHnyecKo XUMHH
BbruncieHuss mo ypaBHEHHMSIM XHMH4YECKHX peakunuil. ['eHeTmuyeckass CBf3b MEKIY
KJIACCAMH OPraHUYeCKHUX CcOeIMHeHMH. XHMHMUYECKHE pEaKUUU. YPaBHEHUS XUMHUYECKHX
peakuuid. BbluncieHune waccwl (KonuyecTBa, oObeMa) BelleCTBa IO M3BECTHOM Macce
(xonmu4ecTBy, 00bEMY) OJHOIO M3 BCTYNMBUIMX B PEAKIMIO WM IOJYYMBIIUXCS BEIIECTB.
Beruucnenne maccbl (00bEMa, KOIMYecTBa) BeLIECTBAa MPOAYKTOB PEaKLUM, €CIM OJHO M3
BEILIECTB JaHO B BHUJIE PacTBOpa C OINPEIEIEHHOW MAcCOBOM JOJIEd PACTBOPEHHOrO BELIECTBA.
Bbruucnenne maccel  (KonuuyecTBa, o0beMa) NPOAYKTa PEAKLUHU, €CIM OJHO U3 MCXOIHBIX
BEIIECTB JaHO B M30bITKE. Bbrumcienme maccol (00beMa) MPOAYKTa PEAKIHUU IO W3BECTHON
macce (00BbEMY) MCXOJHOI'O BELIECTBA, COJECPXKALIEro OIPEIeIIEHHYI0 MAacCOBYIO JIOJIIO
IIpUMECEH.

Bbruucnenne MaccoBoil uiaM 0ObEeMHON J0JIM BBIXOJA MPOJYKTA PEAKIMU OT TEOPETUUYECKU

BO3MOXKHOT'0. BpIunciieH1e MPOLEHTHOr0 COCTaBa CMECH BEIIECTB, BCTYNUBIINX B PEAKIIUIO.
XUMHUUYECKUE CBOICTBA YTIIEBOAOPOI0OB M CIOCOOBI UX MOJTyYSHHS.

CxeMbl npeBpallleHuii, OTpakarollie FreHETUUECKYIO CBSI3b MEXAY YIJI€BOIOPOAaMU: OTKPBITHIE,

3aKpBITHIE CMEIIAHHBIE.

CxeMbl MpeBpalleHUH, OTpa)karollMe TEeHETUYECKYI0 CBSI3b MEXAY YIJIEBOJOpPOJaMU U

KHCJIOPOJICOAEPKAIUMHU OPTaHUYECKUMHU COeIUHEHUAMHU. CXEMBI MPEBPAIEHNN, OTpaKaroIne

TEHETUYECKYIO CBSI3b MEXAY YIJIEBOAOPOJAaMH, KUCIOPOACOAEPKAIIUMU U a30TCOAEpKaIlUMU

OpPraHMYECKUMHU COECIUHEHUSIMHU.

[TpakTUKyM: COCTaBJIEHHE CXEM IMpPEBPALICHHUH, OTpa)karolMX T'€HETUYECKYI0 CBSI3b MEXIY

KJIaCCAMM OpPraHU4ECKUX COCIUHEHUI.

Pemenne koMOMHUPOBAaHHBIX 3aj1au.

OcHoBbl oprannyeckoi xumun. KauecrBennnle 3aga4uu. KauecTBeHHbIE peaKklIMK HA
HEOpraHMYeCKre BEellecTBa U MOHBI. KauecTBEHHbIE peaklui OPraHMYECKUX COSAUHEHUH.
WnenTudukays OpraHn4eckux COeIMHEHUH, alrOpUTM UACHTU(DUKAIIIH. AJTOPUTM
OoOHapyXeHHs] OPraHuYEeCKUX COeTMHEHUH.

Conepmaﬂne yqeﬁnoro Kypca «XumMus: TeopHus ¥ NPAKTHKA B 32124YaX»

11 kaace

XUMHUYECKHH 3JIeMEHT

Crtpoenue u cocraB aroma. CocTaBi€HHE 3JEKTPOHHBIX M 3JIEKTPOHHO-TpadUUECcKUX
dopMy1 aTOMOB XHUMHUYECKHX 3JIEMEHTOB. BaJeHTHOCTh M CTENEHb OKHCICHHMS XMMHUYECKHX
AJIEMEHTOB.



ITepuognuecknii 3akoH. CpaBHUTENbHAsI XAapaKTEPUCTUKAa XMMHMUYECKHUX 3JIEMEHTOB IO HX
IIOJIO’KEHHUIO B IEPUOJUYECKON CUCTEME XMMHYECKHX DJIEMEHTOB U CTPOCHUIO aTOMa.

BewmecrBo

Teopuss CTpocHMsT OpraHM4ecKMX coenMHeHud. HM3omepus — CTpykTypHas H
MIPOCTPaHCTBEHHAA. [ OMOJIOTH ¥ TOMOJIOTUYECKUI PSIL.

Tumnsl cBsi3eil B MoJieKyJlaX OpraHWYeCcKHUX BellecTB. [ mOpuansanus aToMHbIX OpOHTanIen
yriepoa. Pagukan. @yHkiuoHansHas rpynmna. Kimaccudukaiys 1 HOMEHKIaTypa OpraHMYecKuX
COCIUHEHUN.

XapakTepHble XUMUYECKUE CBOMCTBA YIJIEBOJOPOJOB: AIKAHOB, LIUKJIOAJIKAHOB, AJIKEHOB,
JMEHOB, alNKuUHOB. [IpUpoaHbIE HMCTOYHHMKHU YIJIEBOJOPOJOB, UX IepepaboTka. MexaHU3MbI
peakuuii npucoequHeHuss B opraHudeckod xumuu. IlpaBuno B.B. MapkoBHHMKOBa, IIpaBUIIO
3aiiieBa A.M.

XapakTepHble XHMHUYECKHME CBOWCTBA apOMaTHYECKUX YIJIEBOJOPOAOB: O€H30iIa U
TOJIyOJIa.

XapakTepHble XHUMHYECKHE CBOWCTBA IPEACIbHBIX OJHOATOMHBIX M MHOIOaTOMHBIX
CHMPTOB, (eHosa. XapaKTepHble XUMUUYECKHE CBOWCTBA ajbJIErHI0B, IPEAEIbHbIX KapOOHOBBIX
KHUCJIOT, CIIOXHBIX 3(QUpoB. buosornyecku Ba)KHbI€ BELIECTBA: YIVIEBOJbl (MOHOCAXapubl,
Jcaxapuibl, noiucaxapuabl). Peakuuu, moaTBepAaroliye B3aUMOCBA3b YIJIEBOJAOPOIOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX COCTUHEHUI.

XapakTepHble XUMHUYECKHE CBOWCTBA a30TCOACPXKAIUUX OPraHUYECKUX COECIUHEHUMN:
aMHHOB ¥ aMHMHOKHUCIIOT. BHONOTrMYecKrn BaKHbIE BEUIECTBA: KHUPBI, OCIKH, HYKICHHOBBIC
KUCIOTHI. ['opMOHBI. DEPMEHTHI.

Crioco0bI BBIpayKEeHHSI KOHIISHTPAIUK PacTBOPOB (MaccoBasi, MossipHast) [IpaBuio cmemeHust
pacTBOPOB, («IIpaBUIIO KpecTay). Kpucramnoruapats.
XuMHYeCKHe peakIuu

Knaccudukanus xumudeckux peakuuil. TepMoxumuueckue ypaBHeHus peakuuil. TeruioBoii
apdext peaknum. 3akoH ['ecca. Pacuerbl 0OBEMHBIX OTHOIICHWI Ta30B MPH XHUMHYECKHX
peaKuusx.

OHranbnus peakuui. CKOpOCTb XMMMUYECKON peakluu, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX
¢dakTopoB. Xumuyeckoe paBHoBecue. CMelleHHE XMMHUYECKOTO paBHOBECHUS IOA JeicTBHEM
pasznuuHbIX (pakTopoB. KoHcTaHTa paBHOBECHS.

Peakiun B pacTBOpax 3JeKTposuTOB. Peakuuu unoHHOro obmena. ['mapomus coneit, pH
pacTBOpoB. Peaknuu OKHUCIHUTEIbHO-BOCCTAHOBUTENbHbBIE, HX KiIaccUpuKauusi. TUIHYHBIE
OKHCJIUTEIM M BOCCTAaHOBHUTENH. OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA HEKOTOPBIX
BeniecTB. Koppo3us MeTainoB U criocoObl 3alUTHI OT HEE.

ITo3nanue M NpUMEHEHNE BelIECTB

DIIEKTPOIN3 PacIUIaBOB M PACTBOPOB (COJIEH, IIe0ouei, KUCIIOT).

Bbruucnenne maccel MM 00bEMa MPOAYKTa PEAKLUMU MO M3BECTHOW Macce WM O0BEMY
MCXOJIHOTO BEIIECTBA, COJIEPIKAIEero npumecH.  Bpruncienue maccol (00bEMa) KOMIOHEHTOB
CMECH BEILECTB MOJHOCTHIO MJIM YaCTUYHO B3aUMOJIEHCTBYIOIINE C PEATEHTOM.

[TpakTKyM: COCTaBJIEHHE CXEM MPEBpAIIECHUN, OTPaKAIOIIUX I'€HETHUYECKYIO CBS3b MEXIY
KJIacCaMH OPraHWYECKUX W HEOPraHWYECKUX COeJUHEHuH. PereHne KOMOMHUPOBAHHBIX 3ajau.
Haxoxnenne MonekynsipHOi (GOopMyJibl BELLIECTBA.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4eOHOro Kypca «XHMHS: TEOPUS H NPAKTHKA B

3aa4ax»
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOYyYaroIIMMUCS
porpaMM CpeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IIPOrpaMM CpeTHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.



B cooTBeTCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE€ JIMYHOCTHBIX
pe3ybTaTOB OCBOCHMS IpenMeTa «XHUMHs» Ha YpOBHE cpenHero oOmero obpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYarOIIMMHCS POCCUHCKON TIpa)KAAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIMU K 00yUEHUIO;

IEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIUMH LEJIOCTHOM CUCTEME XUMHYECKOIO
o0Opa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOM KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTUTalOTCd B EIMHCTBE
yu4eOHOM M  BOCHUTATENBHOM J€ATEIBHOCTM B COOTBETCTBUHM € T'YMaHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaKAaHCKOro O0IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYIHOCTH 00YJarOIINXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TMPAKTHYECKOH MAESITENbHOCTH OOYYalOIIMXCS IO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpazk1aHCKOro BOCIIUTAHUS

OCO3HaHUS O0YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

NPEICTABICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JIE€ATENLHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYEeCTBEHHOMH
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUM U MPAKTUUYECKOIO NMPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHMsI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;

UHTEpeca M ITI03HABaTEIbHBIX MOTHMBOB B IIOJIyYEHHH M IMOCIEAYIOIIEM aHajIu3e
MHPOPMAIIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEICHUS;

CIIOCOOHOCTH OIICHWUBATh CHUTYyalldd, CBS3aHHBIE C XHWMHUYECKHMHU SIBJICHHUSAMH, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE TOBEJACHHWE M IOCTYNKH CBOMX TOBAapHIEH C MO3MLHUN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIEICTBHIA ATHX ITOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbS:



MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOIOfCHHS MPaBUJI 0E30MacHOTO OOpaIIeHUs] ¢ BEUIECTBAMH B OBITY, MMOBCEIHEBHOU
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI HWHAMBHAYAJbHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHUS TOCJICJCTBUI W HEMPUSATHS BPEIHBIX MPHUBBIUCK (YIOTPEOICHHS aKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIIbCKOW JIESATEIBHOCTH,
00I11IECTBEHHO I0JIE3HOM, TBOPUYECKOMN U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pELICHUU MPAKTUUYECKHX 3a/lad COLUaTbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYCCKOMY U3YYCHUIO MPOQPECCHIl pa3IuYHOrO pojia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHHUS K TPYIY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOM TpPAaeKTOPUM OOpa30OBaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa,

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 1[eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa IKOJIOTHMUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHON CPEIbL;

OCO3HAaHUS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTHKEHUM XUMHH IS PELISHUS BOIIPOCOB
paloOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUSATHS JIEHCTBUM, MPUHOCSIIUX BPEI OKPYXKAIOIIEH MPUPOTHON cpene,
YMEHHsI TPOTHO3UPOBATh HEONAroNpHUsATHBIE YKOJIOTHMUYECKHE MOCIEACTBUS MPeIpPUHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJIBTYPhI, OIBITA
JESATETbHOCTH  DKOJIOTUYECKOW HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHUKHY;

MOHMMAHUS CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ poiau B (HOPMHUPOBAHHUU
palMoOHATIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUHU IIEJIOCTHOTO MPEICTABIIEHNs 00 OKPYXKAIOIEeM
MHpE KaK O €IUWHCTBE MPHUPOJbI M YEJIOBEKa, B TMO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM JII COBPEMEHHON IWBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBI, PEIIEHUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIUHBI,
o0ecreYeHnn yCIOBH YCIEUTHOTO TPyAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHA
00111eCTBa;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BATh MOJTyYaeMble 3HAHHS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XUMUYCCKHE 3HAHUS ISl PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENILCKOM NeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMW TI0 XHMHUU B COOTBETCTBUM C IKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pPE3yIbTaThl OCBOCHHUS YUEOHOTrO IpenMeTa «XUMHsS» Ha YPOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYNUMBbIC JIA q)OpMI/IpOBaHI/IFI MHPOBO33PCHUA 06yqa10m1/1xc;[ MCKIUCHUIITIMHAPHBIC
(MeXnpeMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIONIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBJICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, IPHUHIMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHUE, U3MEPCHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yueOHbIC  JIEHCTBHS (To3HaBaTeIbHBIC, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBaroniyie (GOpMHUpPOBaHHE (QYHKIMOHAIBHONH TI'PaMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHEIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpPCaJbHbIC Yy4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COILIMAJILHOM MTPAKTHKE.

MertanpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBJIAZICHHUE YHUBEPCAIbHBIMU Yy4e€OHBIMU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA I[el\/JICTBI/HIMI/I.

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYecKHe TeCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBATHL MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeAeNATh LENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKECHHUS,
COOTHOCHUTH PE3yIbTAThl AEATEILHOCTHU C MIOCTAaBICHHBIMU IETSIMU;

HCIIOJIB30BaTh HpHU OCBOCHUU 3HAHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapaKTCPHBIC IIPHU3HAKU OOHATUH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(UKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU ABJICHUAMMU,

CTPOUTH JIOTUYECKHE pacCyKIeHUS (MHIYKTHUBHBIEC, JEIyKTHUBHBIE, IO aHAJOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKTIOUCHUS,;

MMPUMCHATH B IPOLUECCE MO3HAHUA, UCIIOJIB3YEMbBIC B XUMHUU CUMBOJUYCCKUC (3HaKOBLIe)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xumMudeckas (GopMmyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpPU PEIIeHuHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEICTaBICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX peaKHHI\/'I.



2) 0a3oBbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIaJICTh OCHOBAMH METO/JJOB HAyYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMmynupoBaTh LETM U 3a7adyd  MCCIIEJOBAaHUS, MHCIOIb30BATh IOCTABICHHBIE U
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IIPOIECcca, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJEITAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOM MCCIEN0BAaTENbCKOW M IIPOEKTHOM JESATENIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpMAaUUU (HAYYHO-TIOMYJISIpHAsS
JAUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3IUYHbIE METOAbl IpPHU IOUCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM Ui BBITOJIHEHHSI yUeOHbIX 3aau ONpeeIEHHOIO THIIA,;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIBHYIO (OPMY IpEACTaBICHUS UH(OPMAIH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMUYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMETHbIe ((QU3MUYECKHe W MaTeMaTW4YecKhe) 3HAaKH |
CHUMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJae€MOW TE€MBl B XOJi€ AMAIOra U/WIH JTUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (POPMYIUPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIBHO BBINOJIHEHUS
NpeI0KEHHOH 3a/1a4H;

BBICTYINIAaTh C MpPE3CHTAIled pe3yabTaToOB MO3HABATENBHOM AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, MpPaKTUUYEeCKOH pabOThl IO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta M (OpMYIMpPOBATH BBIBOJBI IO pPE3yJibTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN yTEM COTIIaCOBaHMS O3UIMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHSIMU.

OgJiaieHne YHUBEPCAIBLHBIMH PeryisaTUHBHBIMH e CTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI NpU BBHIMOJHEHWH YYE€OHBIX M MCCIIEOBATENIbCKUX 3aad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX pelIeHUs C yYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSAIX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

IIpeaMeTHbIe pe3yibTaThl OCBOCHHUS IIPOrPaAMMBbl Y4e€0OHOI0 Kypca.



IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD OTPaXaroT:

Cc(OPMHUPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBIAIOLICH €eCTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM Maiist
pelIeHus] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrAIOLINE
HOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, dJICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJsa, BAJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKIMOHANBHAS TPYIIA, paguKal, H30MEpHus, U30MEpbl, TOMOJIOTHYECKUH psill, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCTUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COSAMHEHUS ); TEOPUU U 3aKOHBI (TEOPUs. CTPOSHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIME B OCHOBE MOHMMAHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30M1aCHOM UCIOJIb30BAHUM BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U MIPaKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTHh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATHH, yCTAaHABIUBATD
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MTOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
IPEBpALCHUI OPraHNYEeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOHN) POPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, W3TrOTABJINBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUIS WITIOCTPALMK UX XUMUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEUIECTB IO HX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine COeIuHEHUI
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COEJMHEHUs), JaBaTh UM Ha3BaHMsA No cucremarndeckoi HomeHkinatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBMAJbHBIE HAa3BAaHHUs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJIEH, MPOIUIIEH,
alleTUJICH, STHJIEHIJIMKONb, TIHALEPUH, (EHON, (OpMabACTHIl, AaleTalbJIeru], MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHCIOTA, CTEAPUHOBAsI KUCIIOTA, IIIIOK03a, PPYyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUSl OMNPEAETATh BBl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSTh TOJOXKCHHUS TEOPUU CTPOCHUS OPTaHWMYECKHX
BetiecTB A. M. byrtnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBONCTBA TUITUYHBIX MPEJICTABUTENCH PA3IMYHBIX KIIACCOB OPTaHHMYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJI, 3TaHOJI, STHWJICHTJINKOIb, TTUIEPUH, (EHOJ, aleTalbJeru1, MypaBbuHas U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMmal, NeJUIi0Io3a, AMUHOYKCYCHAas KHUCIIOTa), HUIIOCTPHPOBATH



TeHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX peakUui c
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX NEPEPadOTKH M IMPAKTHUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh yMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKLHUM 10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIaI€Th CUCTEMOI 3HaHHI 00 OCHOBHBIX METOJaX HAYyYHOIO
MO3HAHUSI, WCIOJb3yeMbIX B XHMHUM TMPU HM3YYCHUH BEIIECTB U XHUMHUYECKUX SIBJICHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIsl IPUHATHUS PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUAX, CBA3aHHbBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
71a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallleHus: OPraHU4YECKUX BELIECTB IPU HAarpeBaHUU, NOJYyYEHUE ITHIEHA U HU3YYEHHUE €ro
CBOICTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JEeHaTypauusi O€JIKOB IpHU
HarpeBaHuU, IIBETHBIC PEAKIMU OEKOB) B COOTBETCTBUU C MpaBUIAMU TEXHUKH 0€30MacHOCTU
npyu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3YyIbTAaThI
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHWH COOTBETCTBYIOIIMX pEAKUUH u
(opMyIMpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, HTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJII0JIaTh MpaBUiIa HKOJIOTMUYECKU II€JIeCO00pa3HOro
NOBEIECHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpY’Kalolllel MPUPOIHON Cpellbl, 0CO3HABATh ONMACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
ONpeEeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cmbica mokaszatens [I/IK, noscHsaTe Ha
npuMepax crnocoObl YMEHBUIEHHUS] M MPEJOTBPAIICHNUs UX BPEAHOIO BO3JICHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE MPUMEHSATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMUYECKUX SBIICHUM;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XUMUs»
OTpaXkaroT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABISAIOIICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, PO XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pEIICHUs] TPAKTUYECKUX 33Jad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAeT: OCHOBOIOJAraroline
MOHATHUS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,



MOJIEKYJa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS, METa/UIMYecKas, BOJOPOJIHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHUYECKUX  PEaKLUil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT IUCCOLMALNs, OKHCIHUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XHUMHH, MHUPOBO33PEHUECKHE 3HAHUA,
JeXallue B OCHOBE ITOHMMAaHHsS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHUX SIBJICHUU,
(bakTOJIOTHMUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U O€301MacHOM HCIOJIb30BAHUU
BaXHEHILINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKOM 1€ATEIbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMNUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY JUISI COCTAaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CHUCTEMATHUECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHs OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMUaK, TaméHas U3BECTb, Herami€Has W3BECTb, NUThEBAs COJa, NMUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKHIX
9JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJIJIMYECKasi, BOJOPO/AHAsA) B COCAUHEHMSX, TUIl KPUCTAIIMYECKOW PEHIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIIe COSTUHEHNH (TIPOCThIC BEMIECTBA — METAJLIBI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpblBaTh CMBICT mepuonudeckoro 3akona JI. U.
MenpgeneeBa U JIEMOHCTPUPOBaTh €0  CUCTEMATH3UPYIOILYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKuX 3nemeHToB /1. 1.
MenneneeBa, HUCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPTETUUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 110 neproaam U rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX diieMeHToB /1. M.
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IMYHBIX KJIAcCOB, IMOATBEPKIaTh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3TuIHBIM
mpu3HaKaM (YHCIIy W COCTaBYy pEarupyrolux BEHIECTB, TEIIOBOMY Jh(}eKTy peakiuu,
M3MEHEHUIO CTENIEHEe OKUCIIeHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, YIaCTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKIUN pa3NUYHBIX TUIIOB, TOJTHBIC
U COKpalI€HHBbIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, MPU KOTOPHIX 3TH
peaKuyu UAYT 10 KOHLA;



c(OpMHUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca 3TUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKiuu OT
pa3au4YHbBIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOILIECCHI, JIekKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYCHUS CEPHON KHCIIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEJCTaBICHU 00 OOIMX HAyYHBIX MPUHIUIAX M KOJOTHYECKHX MPOOJIeMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCICHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi 0N BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHYECKHX
pEaKIusAX, MacCchl BEIIECTBA WM 00BhEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEILIECTB, TEIJIOBOrO 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACChl BELLIECTB, IIPEBPAIICHUS U COXPAHEHUs YHEPIUH;

c(OpPMHUPOBAHHOCTh YMECHHI COOIONATH MpPaBHiIa MOJB30BAHUS XUMUYCCKOW TIOCYION U
1ab0paTOpHEIM 000pPYIOBAaHUEM, a TAKXKE TPaBUiIa OOPAIIEHUS C BEMIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSMU MO BBHITOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN DKCHEPUMEHT
(paznoxeHue NepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallM3aTopa, OMNPEIEIIEHUE CpPEJbl
PacCTBOPOB BEIECTB C MOMOIILI0 YHHBEPCATHHOTO WHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
HAa CKOPOCTb XMMHUYECKOW pEaKIuu, peaklud HMOHHOTO OOMEHa, KAueCTBEHHBIC pEeaklUd Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aMau o temam «Metamiely u «Hemeramibl») B COOTBETCTBUM C TMpaBUJIAMU TEXHHUKHU
0€30MacHOCTH TpU OOPAIIICHUH C BEIIECTBAMH U JIA00PATOPHBIM 000PYI0BAHUEM, ITPEACTABIISATh
pe3ynbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuit 1 GopMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XMMHUYECKYIO HH(POPMAIIHIO,
MOJIy4JaeMyI0 M3 pPa3HbIX HCTOYHHUKOB (CpEeACTBA MacCOBOM KOMMYyHHKamnuu, MHTepHET U
APYTHX);

c(OpMUPOBAHHOCTh YMEHUI COONMIOaTh TMpaBUiIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JNEATEIBHOCTH B IEJIAX COXPAHEHHUs] CBOETO 3JI0POBbS U
OKPY’KaIOIIeH MPUPOHON Cpebl, 0CO3HABATh OMACHOCTh BO3JIEHCTBHS HA YKUBBIE OPraHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHUMAasi cMbIch mokasartens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBUIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUS HA OPTraHU3M UYEJIOBEKa;

JUIsT 00y4aroImMXCs C OTPAHMYECHHBIMHA BO3MOXHOCTSIMU 37I0POBbsSI: YMEHHUE TPUMEHSTH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBICHUN;

JUISL  CIEMBIX M CHA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh penbedHO-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux GopMyIL.

Pewamy 3a0auu:

- BBIYMCIIEHUE MACcChl PaCTBOPEHHOTO BEIIECTBA, COJAEPIKAIIEToCsl B OMpPE/IEJICHHON Macce
pacTBOpa ¢ U3BECTHON MacCOBOM J0JIEH;

- pacueThl: 0ObEMHBIX OTHOIIEHU Ta30B NMPU XUMUYECKUX PEaKIUsX;

- pacyeThl: Macchl BELIECTBA WJIM 00beMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00beMy OJTHOTO U3 YYacTBYIOIUX B PEaKILMU BEIIECTB;

- pacyeTsl: TEeIoBOro 3 peKTa peaxim;



- pacueThl: Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIM OJHO U3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH ),

- pacdeTbl: Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOJYKTa PEAKIUH, €CIU OJHO W3
BEILIECTB JIaHO B BHJIE PACTBOPA C ONpPEICIIEHHOI MacCOBOIl o€l paCTBOPEHHOTO BEILIECTBA;

- HaXOXKJCHUE MOJICKYJISIPHON ()OpMYJIbI BENIECTBA;

- pacdeTsl: MaccoBOi MM OOBEMHOM JOJIM BBIXOJA MPOJYKTA PEAKIHUU OT TEOPETUUYECKU
BO3MOYKHOTO;

- pacyeThl: MaCCOBOM JTOJM (MacChl) XUMUYECKOTO COSTMHEHUS B CMECH;

- COCTaBJICHUE IIETIOYEK MCHETUYECKON CBA3M XMMHMUYECKHX COCIMHEHHUI (HeOopraHMYecKas
XMMHUS U OPTaHUYECKast XUMUS).

TemaTn4eckoe IJIAHUPOBAHHE

10 kaace
HasBanue paznena KonunuectBo | KoHTpoOsbHBIE DnexTpoHHbIE (IUPPOBEIC)
qacoB /HpaKTI/I'-ICCKI/IC 06pa30BaTeJH)HBIe
paboThI pecypesl
OCHOBBI OpraHu4YecKOi XUMHHU 1 bubnuorexa [JOK
Posb 1 MeCcTO pacueTHBIX 3a/1a4 B CUCTEME https://m.edso0.ru
o0OyueHUs U MPAKTUYECKOM JKU3HHU. Bu6muorexa POIII
https://resh.edu.ru
OCHOBBI OPraHU4YeCcKOH XUMHHU 8 0/1 bubnuotexa [JOK
PacueTsl M0 XUMHYECKUM (bopMyJIaM. https://m.edso0.ru
bubnuotexa POILI
https://resh.edu.ru
OCHOBBI OPraHNYeCKOM XUMHH 23 3/1 bubnnorexa [JOK
Breraucnenus 1o YpaBHCHHUSIM XUMHYCCKUX https://m.edso0.ru
peakuuii. ['eHeTnyeckas CBsi3b MKy KilaccaMu Bubmmorexa PIIIL
OpraHn4C€CKUX BCILCCTB. https://resh.edu.ru
OCHOBBI OPraHNYeCKOM XUMHH 2 bubnnorexa [JOK
KauectBenHsle 3a1a4n. https://m.edso0.ru
bubnuotexa POII
https://resh.edu.ru
34

TemaTuueckoe IJIAHUPOBAHHUE

11 kaace
Ha3Banue paznena KonuuectBo | KonTponsx DIIeKTPOHHBIE
JacoB BIC (umprBme)
/UpaKTHYEC | oGnasoBaTenbHbIe
KHe paboThl
pecypceel

XHUMHUYECKUM 3J1eMeHT. PacueTsl: MacCOBOM 01U 4 bubanoreka IJOK
(Macchl) XUMHUYECKOTO COETMHEHUS B CMECH; https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

but6mmorexa POII
https://resh.edu.ru

BemectBo. Pacuersi: maccel (00beMa, KOTUYECTBA 12 0/1 bubnmoreka [JOK

BELIECTBA) IIPOJYKTOB PEAKIIMH, €CJIU OJJHO U3 BELECTB https://m.edsoo.ru

JaHO B U30BITKE (MMEET MPUMECH); Bubmmorexa POIII

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) https://resh.edu.ru

MIPOJYKTA PEaKIuu, €CIU OHO U3 BEUIECTB JIaHO B BHJIE

pacTBOpa € ONMPEAEIEHHON MaCCOBOM A0JIEH

PacTBOPEHHOTO BEIECTBA;

- HaXOXKJICHHE MOJICKYJISIPHOM (hOpMYJIbI BEIIECTBA;

Xumuueckue peakiui. CocTaBIeHHE HEMOYeK 10 3/1 bu6mmoteka [IOK

T€HETUYECKOM CBSA3M XUMUUYECKUX COCAMHEHUIN https://m.edso00.ru

(Heopranuveckasi XuMUsl 1 OpraHndecKasi XUMus). Bubmmorexa PAIII
https://resh.edu.ru

Ilo3HaHue ¥ NPUMEHEHHE BEILECTB. 8 bubnmnoreka HOK

https://m.edsoo.ru

bubnmorexka PO

https://resh.edu.ru
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