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Pasznen |. COAEPXXAHUE YUEBHOI'O ITPEJAMETA « XMW »
10 KJIACC. OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMHUHU

[IpenMer opraHMYeCKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coequHeHnit A. M. bytneposa, e€ ocHOBHBIE MOsI0KeHUA. CTPYKTYpHBIE (hOPMYIIbI
OpraHWYecKuX BellecTB. [oMomnorusi, wu3zoMepus. XuMHUYecKas CBsI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o kiaccupuUKalMy OpraHUYecKuX BemiecTB. HomeHknaTypa
OpraHMYEeCKUX COCIMHEHUN (CHCTeMaTWyeckas) M TpPUBHAJIbHBIC Ha3BaHUS
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUs BEIIECTB U UX MPEBPAICHUM:
O3HAKOMJICHHE C O0pa3llaMd OpPraHMYeCKHX BEHIECTB U MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOJIEHUE W
OMHUCaHNE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKMH psAx. MeraH u 3TaH —
MpPOCTEHIIINE TPEACTABUTENIM AaJIKaHOB: (PU3MUECKME W XUMHUUYECKHUE CBOMCTBA
(peakiuu 3aMelieHus] W TOPEHHUs), HAXOXKACHHE B TMPHUPOJE, MOIyYECHUE W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psii. DTUICH U MPONUJIEH —
MPOCTEUIINE TPEICTABUTENIN AJIKEHOB: (DU3UYECKME U XHUMHUYECKHE CBOMCTBA
(peakiuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATAIlMU, OKUCIEHUS W
MOJIMMEPU3AIINH ), TOJYYCHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaawen-1,3 m MmeTwiOyrtaamen-1,3. cTpoeHHe, BaKHEHIIHEC
XUMHUUYECKUEe CBOMCTBA (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTAaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHUECKHUH Psijl. AIICTHIICH
— TPOCTEUIMKM MpeACTaBUTEIb AJKUHOB: COCTaB, CTpPOCHHE, (PuU3MUecKue u
XMMHUYECKUE CBOMCTBA (peaKkluu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THApPATALINH,
TOpPEHHUSI ), IOJTYyYECHHE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, GU3NYECKHE M XWMHUYECKHE CBOWMCTBA
(peakuuu rajoreHUpPOBaHMS U HUTPOBAHUS), TOJYyYEHUE U MpUMEHEHUE. 1oayon:
cocmae, cmpoeHue, uauueckue U  XUMuUyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUs), NOJYyYeHue u npumeneHue. TOKCUUHOCTh
apeHoB. ['eHeTmueckass CBs3b MEXKIY YIJIEBOJAOPOJAMH, MNPUHALICKAILIMMU K
Pa3JIMYHBIM KJIaccaM.



IIprponHble MCTOYHMKM YriaeBOXOPOnOB. I[IpuponaHbli ra3 M mnomyTHbIE
HedTanble Ta3pl. HedTh m e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHT (TePMUYECKHM, KaTalIUTHUeCKHuil), muponu3. IIpoayKTsl
nepepadoTKu HepTH, UX MPUMEHEHUE B MPOMBIILICHHOCTH U B ObITY. KameHHbIN
yTOJIb B IPOAYKTHI €r0 MepepadboTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUs BELIECTB W MX IMPEBPAILCHUI:
O3HAKOMJIEHUE C 00pa3llaMH TUIaCTMACC, KaydyKOB U PE3UHbI, KOJICKIINU
«Heptp» u  «Yromp», MOJEIMpPOBAHHE  MOJIEKYJ  YIIEBOJOPOJOB U
raJIOr€HONPOU3BOAHBIX, MPOBEJICHNE MPAKTUYECKONW PabOThI: MOJyUYEHHUE STUIICHA
Y U3yYEHHE €TO CBOUCTB.

Pacuérnble 3anaun.

Boluucinenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WM MPOJYKTa PEAKIHMH MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenbHble OMHOATOMHBIE CHUPTHI. METAaHOM W 3TAaHOJN: CTPOECHHE,
dbu3nyeckue M XHUMHYECKHUE CBOMCTBA (peaklMM C aKTUBHBIMH METaJlIaMH,
rajoreHoBOJIOpPOJIaMHi, TOpPEHHE), TpPUMEHEHHE. BoJopoAHBIE CBSI3H MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIAa U ATAHOJIA HA OPTaHU3M 4YEJIOBEKaA.

MHOroaTOMHbBIE ~ CHOUPTBHL. ODTWIEHIVIMKOJb W  T[JULEPUH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBUE CO IIEJIOYHBIMU
MeTaJlJITaMU, KA4eCTBEHHAsi peakilus Ha MHOTOATOMHbIe CHpThl). JleiicTBue Ha
OpraHu3Mm 4esoBeka. [ [puMeHeHne rimiepruHa u STUICHTJIMKOJIS.

®deHoJ: CTpOCHHE MOJIEKYJbl, (U3NYECKUe U XUMHUYECKHE CBOWCTBA.
Toxcuunoctsh (penona. [Ipumenenue denona.

Anpnerugpl U Kemouwvl. DopManbleru, —aneTadbIerua: CTPOEHUE,
dbuznyeckre U XMMUYECKUE CBOMCTBA (peakiMu OKHUCJICHUS M BOCCTaHOBJICHUS,
Kaue€CTBEHHBIC PEAKIINH), TOJyUYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KHUCJIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpPOCHHE, (PU3NUECKUEe U XUMUYECKUE CBOWCTBA (CBOWCTBA,
oO1ue JJis Kjacca KUCIOT, peakius dTepudukaim), mojJydeHue U npuMeHeHue.
CreapuHOBasi U OJEHMHOBAsl KHUCJIOTHI KaK IMPEJICTABUTEM BBICIINX KapOOHOBBIX
KHUCJIOT. Mbl1a KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxnple 2GUPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
coxHBIX d¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb )KUPOB.

VYrneBoapl:  cocTtaB, Kiaccupukanmus — yriaeBogoB  (MOHO-, JAU- H
nonrcaxapuipl). ['Foko3a — IpocTerImii MOHOCaxapyua: 0COOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (pH3MYECKre W XUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBUE C




ruapokcunom menu(ll), okucienne ammuadHbiM pacTBopoMm okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHHE IJIIOKO3bI), HAXOXKIACHHE B NPUPOJE, MPUMEHEHUE,
ounonoruueckas poib. otocunTe3. pyKTo3a KaKk H30MEP TIIFOKO3BIL.

Kpaxman u nemnono3a Kak npupoasslie noiaumepsl. CTpoeHHe Kpaxmana U
HeJUTIo03bl.  Pu3NyecKkue M XUMHUYECKHE CBOMCTBa Kpaxmaina (TUIpOu3,
KAUECTBEHHAs PEAKLIMS C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W HX MPEBpPALICHUN:
IIPOBEICHUE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIIBITOB: TOPEHHE
CHHMPTOB, KAaYECTBEHHBIE PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TAHOJIA
okcuznoM Mmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEWUCTBUE TIJIMIIEpUHA C
rugpokcugom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepedpa(l) m ruapoxcugom wmeau(ll), B3aummonelcTBHEe Kpaxmajga C HOJIOM),
IIPOBEICHHE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHrie 3amaun.

Bbluucnenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMHU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOTYKTOB PEAKIIUN).

A3oTcoeprkalye OpraHuuecKue COeqUHEHUS.

AMHHOKHCIIOTBI KaKk amM(pOTepHbIE OpraHuueckue coequHenus. Ousnyeckue
U XMMHMYECKHUE CBOMCTBA aMUHOKHCIOT (Ha Mpumepe rimuuHa). buonmormueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NOpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOPHYHAs W TPETUYHas CTPYKTypa OenKoB. XUMHUYECKHE CBOHCTBa OEJIKOB:
TUAPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W MX MPEBPALLCHUMN:
HaOJII0JIEHUE U ONKCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JA€HATypalus OEKOB Ipu
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKy IsIpHbIE COeIUHEHHUS

OCHOBHBIE MOHATHSI XHUMHH BBICOKOMOJIEKYJIIPHBIX COEAVMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTUMEPU3ALUHU, CPEIHSST MOJIEKYJIspHas
macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHACHCAIHS.

OKCIEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MPEBpPALCHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNnpeaMETHBIX CBA3€U IIPU U3YUYECHUU OPraHUYECKOW XUMHUU B
10 knacce ocylIecTBISETCS Yepe3 HUCMHOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-



HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU TSI OTIAEITBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHATHS: SBJIICHUE, HAyYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOPHSs, aHAIW3, CUHTE3, KJIacCHU(PUKAIUs, MePUOIUIHOCTh, HAOIIOACHHUE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICTTHPOBAHHE.

@dwusuka: MaTepus, OSHEpPrus, Macca, aroM, DJJEKTPOH, MOJIeKyJa,
DHEPreTHUECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PM3MYECCKUE BEJTMIUHBI U CIMHUIIB UX H3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OMOJIOTUYECKH aKTHUBHBIC BemiecTBa (OENKH, YTIEBOMBI, KHPHI,
(bhepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonOTHSA: THIIEBBIC TMPOAYKTHI, OCHOBBI PAIMOHAILHOTO MHTAHUSA,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TOMNBL. JJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHus 3JIEKTPOHOB MO OpOUTAIsIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUO0B. DIEKTPOHHAS KOH(UTYpAIs aTOMOB.

[Tepuonnueckuit 3axkoH U Ilepuoanyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ileprognyueckoil cUCTEMBI
xuMuaueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XUMHYECKUX DJJIIEMEHTOB W
oOpa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEMIECTB MO TPyNIaM W MEePUOMAM.
3Ha4YeHHE MTEPUOINYECKOIO 3aKOHA B PA3BUTHUH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuIbl XUMHUYECKOW CBA3U
(koBaJIeHTHasi HEMNOJISIpHAsh W TOJIApHAs, MOHHAs, MeTaJindyeckas). MexaHu3Mbl
o0pa30oBaHUsl KOBAJICHTHOM XHMMHYECKOM CBsi3u (OOMEHHBIH M  JIOHOPHO-
aklenTopHblil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJSIPHOTO M HEMOJIEKYJIDHOTO  CTPOCHMS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. [HIbI KPUCTAIUIMUYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUINYECKON PEIIETKY.



[ToHsiTHE O quCHEepCcHBIX cUcTeMax. VICTUHHBIE M KOJUIOMJIHBIE PaCTBOPBI.
MaccoBas 1015 BelecTBa B paCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COECIMHEHU. Howmenxknatypa
HEOPraHWYECKUX BEUIECTB. |'€HeThyeckas CBS3b HEOPraHMYECKUX BEIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanuss — XMMHYECKHMX  peakiuil B
HEOPraHWYECKOM M OPraHUYeCKOW XUMHUHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB,
3aKOH COXPAaHEHHUS U MPEBPALICHHS SHEPTUHU IIPU XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. Xumuueckoe paBHOBecHe. MakToppl, BIUSIOIIME HA COCTOSHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutuyeckas auccounanus. CuiabHble U ciadble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTPaIbHAas, IEJIOYHAS.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX MPEBPALCHUMN:
neMoHcTpauus Tadnun «llepuoanueckas cucreMa Xxumudeckux asnemeHTos . M.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOJIOJIEHUE H
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHIA
BOJZIOPOJIa B PUCYTCTBUU KaTaIU3aTOPa, ONPEACICHUE CPEIbl PpACTBOPOB BEILECTB
C TMOMOUIBIO YHUBEPCAJIBHOIO HMHAMKATOpPA, PEAKIUMU HOHHOrO0 OOMEHa),
IIPOBEICHHE NTPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (PakKTOPOB HA CKOPOCTh
XAMHUYECKOUN peakium».

PacuérHble 3agaumn.

Pacuétel 1O ypaBHEHUSM XUMHYECKHMX pEaklUHMid, B TOM YHCIE
TEPMOXHMHUYECKHE PACUETHI, PACUYETBl C HMCIIOJIB30BAHUEM IIOHATHS «MACCOBAs
JI0JISL BEILIECTBAY.

Heoprannuyeckasi xumust

Hemeramnmer.  [lonoxenune HemetauioB B llepuogumueckoit  cucreme
xumuueckux sneMmeHToB J[. M. MenpeneeBa u 0COOEHHOCTU CTPOCHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETALIOB. AJUIOTPONHMS HEMETAUIOB (HA IpUMEpE
KHCIIOpoJa, cephrl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BaKHEUIIUX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepoga M KpEeMHHUS) M UX  COCAMHEHUN  (OKCHJIOB,
KHCIIOPOACOIEPKAIINUX KUCIIOT, BOAOPOAHBIX COCITMHEHHN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U KX COCIMHEHHM.

Meramnel. Ilonoxenne meramoB B llepuogndeckord cUCTEME XHUMHYECKHX
anemenToB JI. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTa/uioB. OOmme Qusuueckue cBoiicTBa MeTauioB. CIuiaBbl METaJIOB.
DNEKTPOXUMHUYECKUN Pl HAMTPSYKEHU METAJIOB.



XUMUYECKUE CBOMCTBA BaXXHEUIIMX METAUIOB (HATpUM, Kaluid, KaJblLIH,
MarHui, alfOMUHUH, [IMHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHEHUM.

OObmue crnocoObl mofyuyeHus: MeTawioB. [IpuMeHeHHe METaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANbHBIE METOJIbl HM3Y4YEHUsI BEIIECTB WU WX MPEBPAILCHUMN:
U3y4YeHUE KOJUIEKIMU «MeTamibl W CIUIaBbDY, O0Opa3lloB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3aj]a4, HaOJIOJICHHEe M OMHCAaHUE JIEMOHCTPALMOHHBIX H
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHUJIA aTIOMUHUSA C PACTBOpaMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKI[UU HAa KATUOHBI METAJLIIOB).

Pacuérurle 3amayn.

Pacuétbl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WU OOBEMY OJHOTO W3 YYACTBYIOLIMX B PEAKLUUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET IMPUMECH.

Xumus ¥ ’KU3Hb

Ponp xuMuu B 0OECIEUEHUM DKOJIOTUYECKOWU, SHEPTreTUUECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpeactaBinenuss 00 OOMMX HAay4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPUATIOB: BAXXHEHIIME CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepuajibl, KpacKdh, CTEKJIO0, KepaMmuKa,
MaTepuabl JJIs 3JIEKTPOHUKW, HAaHOMAaTepHuasbl, OPraHUYEeCKUE U MUHEPAJIbHbBIC
yaoOpeHus.

Xumusi M 370pOBbE YEJIOBEKA: IMPaBWIA HUCIOJIb30BaHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MCMOJIb30BAHMS MPENapaToB OBITOBOM XMUMHH
B IMOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBsi3ed TPU  HM3YyYCHUH  OOImIeH U
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OoCylIeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUM, SBJISIIOIIUXCS
CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAyUYHbIE TMOHSATHSA: HAyYHBIH (PaKT, TMIIOTE3a, 3aKOH,
TEeOpWsl, aHallu3, CHUHTE3, KilacCUpUKAIMA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

®du3uKa: MaTepus, SHEPTHs, MAacCca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPreTUYECKUIN YPOBEHb, BELIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (pU3NYECKUe BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusa: kneTka, opraHm3M, OJKOCHUCTeMa, Ouocdepa, MaKpo- W
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OMEH BEILECTB B OPraHU3Me.

['eorpadusi: MUHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAeMbIC, TOILIMBO,
PECYpCHI.

TexHoJOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTYPIHsl, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJCTBO, IHIICBAs
HNPOMBIIICHHOCTh,  (DapMaleBTU4eCKass  MPOMBIIUICHHOCTh,  MPOU3BOCTBO
KOCMETHYECKHX IPEIapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.

Paznen |l. TNTAHMPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI T10
XUMHMHA HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOy4arolMMHUCs POrpaMM cpeAaHero oOuiero oOpa3oBaHUs (JIMYHOCTHBIM,
METalpeIMETHBIM W IpeAMETHbIM). HayuyHo-meTonuyecko OCHOBOM  JUIs
pa3pabOTKHU IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOrPAMM CPEIHEr0 OOILEro
00pa30BaHUsl SBJISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeETa «XHMHsS» HAa YPOBHE CPEIHETO
o01iero oOGpa3oBaHus BBIJEICHBI CJICIYIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOIUMHUCS POCCUUCKON TPaKTAaHCKOW HWJIESHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CaMOOIIPEAEIICHUIO;

HaJIMYUE MOTUBALMU K O0yUYEHUIO;

L[E€JICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MHPUCYIIUMH LIEJIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUe MPAaBOCO3HAHMSI SKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBHUTH
LEIU U CTPOUTDH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
eIMHCTBE Y4YeOHON U BOCMUTATENIBHOM JESATENIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLUOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HealaMd POCCUHCKOr0 TIpakJaHCKOro O0OIlecTBa, MPUHSATHIMU B OOILECTBE
HOpPMaMH M TpaBUJIaMH TOBEACHHS, CIOCOOCTBYIOUIMMU Ipolieccam



CaMOTIO3HAHUS, CaMOPAa3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTU
oOydJarommxcs.

JIndHOCTHBIE pe3yJabTaThl OCBOCHHS TpeaMera «XUMHUS» OTPaXKaroT
c(hOpPMHPOBAHHOCTh OTIBITA ITO3HABATEIILHOW W TMPAKTUYECKOH JEATEIHHOCTU
OOy4JaroIMXcs M0 peau3alyy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpaskaIaHCKOT0 BOCTIMTAHUS .

OCO3HaHUS 00YYaAIONIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY U TTPABOTIOPSIKY;

IPEICTABIICHUS O CONMAJIBHBIX HOpMax M MPaBHIaX MEXITHIHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCATEIBHOCTH TIPH CO3IaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yU4EeOHBIX W TMO3HABATEIBHBIX 3a7a4, BBITTOJTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMATh M IIPUHUMATh MOTHUBBI, HaMEpPCHHS, JIOTUKY H
apTyYMEHTBI JPYTUX MPH aHAIN3€ Pa3IMUHbIX BUOB yUeOHOU ACATEILHOCTH;

2) NIATPHUOTHYECKOT0 BOCTIMTAHMS .

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAy4YHOMY HaCIeIUI0
OTE€UYECTBEHHON XUMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OO0JIACTH TEOPUU M TMPAKTHUECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTM)KCHHS HAyKH €CTh pPe3yJbTaT
JUTMTCIIBHBIX ~ HAOJMIOJEHUN, KPOTOTIUBBIX  OKCIICPUMEHTAIBHBIX  ITOWCKOB,
MTOCTOSTHHOT'O TPYy/1a YYEHBIX M MPAKTHUKOB,;

WHTEpeca M TIO03HABATCIbHBIX MOTHBOB B TIOJYYEHWH W IOCICAYIOMIEM
aHajau3e MH(PpOpMAIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XAMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, dTUIECKOTO IMTOBEICHHUS,

CITOCOOHOCTH OIEHUBATh CUTYyallUH, CBSI3aHHBIC C XMMUYCCKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACHh HA MOPaIbHO-HPABCTBECHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHHWE M IOCTYIKH CBOWX TOBApHUIIEH C
MO3HUIIMH HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHHE TIOCICIACTBHN ITHUX
MOCTYIIKOB;

4) dpopMupoBaHNS KYJIbTYPHI 310POBbSI:

MOHUMAHMS IIEHHOCTEW 3I0poBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;



coOmro/IeHrs mpaBuil 0€30MacHOr0 OOpaIeHus ¢ BEIECTBAMH B OBITY,
MOBCEHEBHOM )XKM3HU U B TPYIOBOMU JIEATEIHHOCTH;

MOHUMAaHUS IIEHHOCTH TPaBWI HMHAWNBUAYATLHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAITUIX, YTPOXKAIONIUX 30POBBIO U )KU3HU JIIOJICH;

OCO3HaHMS TMOCHEACTBUN M HEMPUATUS BPEIHBIX NMPUBBIUEK (yHOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEeI0BATENbCKON
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOM H  JAPYTrUX  BHJAX
NEeSATEeTLHOCTH;

YCTAaHOBKM Ha aKTHBHOE ydYacTHE€ B PEIICHWU TMPAKTHUYSCKUX 3a7ad
COLIMaJIbHON HAMPaBIEHHOCTH (B paMKax CBOETO KJIAcCa, MIKOJbI);

WHTEpeca K MPAKTUICCKOMY M3YUEHHUIO0 MPOodecCuid pa3IuaHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUSI K TPYyHy, JIOJSM Tpyda W pe3yjbTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYATLHON TPACKTOPUHU
oOpazoBaHus, Oyaymieil npodeccuu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMIYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEH K XMMHH, HHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 7K0JI0rHYecKOro BOCHUTAHMA:

AKOJIOTUYECKU IIEJIECO00Pa3HOTO OTHOIICHUS K TPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAaHMS KU3HU HA 3EMIIE;

MMOHUMAaHUS TJIOOATBHOTO XapakTepa 53KOJIOTHYECKUX MpoOJeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLIUATILHOM CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH WCIOJIB30BAHMS JOCTIDKCHHM XUMHUU IS
pEIICHHS BOTIPOCOB PAIIMOHATIBLHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JACHUCTBUW, MPUHOCSIIIMX BpEl  OKPYXKaIOUIEH
MPUPOTHON Ccpelie, YMEHHS MPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAIIATD UX;

HaJU4Hs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTIBITA JeSITETHHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B ITO3HABATCIIPHOW, KOMMYHHKATHUBHOW W COIMAJILHOM
MPaKTUKE, CIIOCOOHOCTH H YMEHHUS aKTHBHO IPOTHBOCTOSATH HICOJOTHUH
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON IPAKTUKH,

MOHWUMaHUS CIeNUPUKA XUMHH KaK HayKd, OCO3HaHUA €€ poiau B
GbopMHUpPOBAaHUN PAIMOHATLHOTO HAYYHOT'O MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
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IpECTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €JUHCTBE MPUPOJIBI M YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM COXpaHEHUs
MPUPOAHOTO PABHOBECHUS,

yOeXKIEHHOCTH B  OCOOOW 3HAYUMOCTHM XUMHUHU JUIsl COBPEMEHHOM
UUMBUIIM3AIMK: B €€ TYMaHHCTUYECKOM HANpaBJIEHHOCTH W BAaXKHOM pOJIK B
CO3/IaHMU HOBOHM 0a3bl MaTepUAIbHON KYJIbTYPBI, PEIICHUH TNI0OATBHBIX MPOOIeM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUYECKOW, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOECIEYEHUU YCIOBHM
YCHEIIHOTO TpyJla W DJKOJOTMYECKH KOMMOPTHOW MKHU3HM KaXKIOrO 4UJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIETO MUpa U
IPOUCXOASIINX B HEM U3MEHEHUMN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 [OJIy4YEHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XUMHUYECKHUE 3HAHUA IS
peleHus Ipo6ieM B peabHBIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K O3HAHUIO U UCCIIEOBATEIBCKOMN 1€ATEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHWI0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUN 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pa3nu4HbIX chepax nmpodeccruoHaIbHOMI
JeSITEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMblE  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUYaIOIIMXCA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIC MOHSATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHpa MW CHCIU(PUKY METOJOB IIO3HAHMS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPIHs, SBIICHUE,
poliecc, CUCTeMa, HaAYIHBIM (haKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEOBAHNE, HAOIIOICHUE, U3MEPEHHUE, SKCTIEPUMEHT U JPYTHE);

yYHUBEpCaIbHBIC YUcOHBIC NEWCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

pEryJsiTUBHbBIE), o0ecreunBaroye dbopmupoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH U COIIMATLHOM KOMITETEHITMH 00YJarOIIUXCS;
CIIOCOOHOCTH oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MCKINCHUINIIMHAPHBIC, MUPOBO33PCHYCCKNUC 3HAHWA WU YHUBCPCAJIbHBIC y‘-Ie6HBI€
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JICVCTBHS B ITIO3HABATEIBHOW U COLMAIIBHON ITPAKTHUKE.

12



MeranpenMeTHbIE PE3yJAbTaThl OTPAKAIOT OBJAJCHUE YHHUBEPCATIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH UM  PETYISATHBHBIMH
JIEUCTBUSIMU.

OBaanenne YHHUBEPCATbLHBIMU y4eOHbIMH NMO3HABATEJIbLHbIMHU
NeUCTBUSAMMU:

1) 6a3oBble JJOrHYeCKHE JeiCTBHS:

CaMOCTOSITENIbHO  (opMynupoBaTh U aKTyalIU3UpOBaATHL  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEATh LU JACSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI I€ATEIBHOCTH C TTOCTABJICHHBIMHU LIEISIMU;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKKW TOHSATUNA W YCTAaHABIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIsI OOBSICHEHUS OTNIENbHBIX (DaKTOB U
SIBIICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIACCU(PHUKAIIMKU BEIICCTB M
XUMHYECKUX PEAKIINN;

yCTAHABIMBATh MPUYUMHHO-CICJICTBEHHBIC CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBISABJISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PacCMaTpPHUBACMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOIIECCE TTO3HAHUS, UCTIOIb3YEeMbI€ B XUMHUKM CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, PEOOPA30BHIBATHL MOCIBHBIC TPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas (QopMyna, ypaBHEHHUE XHUMHUYECKOU
peaKkIuu — TPU PEHICHUW Y4YEeOHBIX IMO3HABATEIBHBIX W IPAKTHYECKHUX 3aj1ad,
MIPUMEHATh Ha3BaHHBIE MOJICIbHBIC MPEACTABIICHUS JIJIs1 BBISBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIaJIECTh OCHOBAMHU METOJIOB HAyYHOTO IO3HAHUS BEIIECTB U XUMHUYECKHUX
pEeaKUunii;

(dbopMynHpOBaThH MENU U 3a/1a4W UCCIIETOBAHUS, UCTIOJIH30BATh MMOCTABICHHBIC
U CaMOCTOSTETHLHO C(OPMYyIUPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJi1 (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIaJICTh HABBIKAMU CAMOCTOSATEIBLHOIO TUIAHUPOBAHUS M  IPOBEICHUSA
YYEHHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHSI HAOIIOATh 32 XOJ0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3ysbrar, (OopMyJIUpPOBaATh
0000IIIEHNS U BBIBObI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHUSA,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;
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npuoOpeTaTh OMBIT YYEHHUECKOHM HCCIEAOBATEIbCKOM M MPOEKTHOM
JESATEIIBHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
INOUCKY METOJIOB pEIIECHUS MPAKTUUYECKUX 3a]ad, MPUMEHEHHUIO PpPa3InYHbIX
METO/IOB ITO3HAHUSI.

3) pa6ora ¢ uHpopmMaIHeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX HHPOpMAIK (HAYyIHO-
NOMyJsipHasl JIUTepaTypa XUMHUYECKOIO COJEpKaHHUs, CIpPaBOYHbIE IOCOOMS,
pecypcol MHTepHeTa), aHAIM3UpOBaTh MHMOPMAIMIO PA3NIUYHBIX BUIOB U (QOpM
IpeJICTaBICHHUS, KPUTUYECKU OLIEHUBATH eé JOCTOBEPHOCTD U
HEIPOTUBOPEYHBOCTb;

(GopMyIUpOBaTh 3alPOChl U MPUMEHATH PA3TUYHBbIE METOJBI IPU MOUCKE U
orOope wuH(poOpMalMK, HEOOXOAMMOW i1 BBINOJHEHUS Y4YeOHBIX 3a7ad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMYy  IpencTaBICHUS
uH(popmanuu (cXeMbl, rpaduKH, TUarpaMMbl, TAOJIULbI, PUCYHKHU U IPYTHE);

HCIIOJIb30BaTh HAy4HbIA S3bIK B KAaueCTBE CpEICTBA Ipu padoTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NpUMEHATh MEXNpeAMETHbIEe (pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (OpMYJIbl, a0OpeBUaTypbl, HOMEHKIIATYpY;

UCIOJb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHUYECKHE CPEICTBA
HaIJIS,THOCTH.

OgBiaseHue yHMBepCAJIbHBIMM KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ AUayiora W/ Win
JUCKYCCUM,  BBICKAa3bIBaTh  HJeH, (HOPMYIMpPOBaTH CBOM  NIPEIJIOKECHHS
OTHOCHUTEJBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C MpPE3EHTAlUed pe3yJbTaTOB MO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUUYECKONW padOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GOpMyIupoBaTh BHIBOIBI
10 PEe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS NMO3WLMNA B
X0J1€ 00CYXX/ICHUSI 1 0OMEHA MHCHUSIMU.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJIATUBHBIMHU J1eHCTBUAMM:

CaMOCTOSTENIbHO IJIJAHUPOBaTh W OCYLIECTBJISTH CBOKO ITO3HABATENIbHYIO
NeSATEIbHOCTb, Ompeaesnsas e€ Leld W 3aJayd, KOHTPOJIMPOBATH U IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeajiaraéMblii  ajdropuT™M JEHCTBUMA TPH
BBIMIOJTHEHUH Y4YEeOHbIX W HCCJIENOBATENIbCKUX 3a/ad, BBIOMpaTh HambOoJjee
3¢ (dEeKTUBHBIA C€MOCOO MX peHIeHHs C YYETOM TMOJY4YeHHs HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEaKIUX;
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OCYHICCTBIIATE CAMOKOHTPOJIb CBOEH JACATCIBHOCTH Ha OCHOBC CaMOaHaIn3a
Hn CaMOOIICHKMH.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

[IpenmeTHBIE pE3yNbTATBl  OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

C()OPMUPOBAHHOCTh  MPEJCTABICHUA O XUMHUYECKOM  COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOM KAapTUHBl MHpPA, pPOJM XHMHUU B IIO3HAHUMU SIBJICHUU
OpupoAsl, B (POPMUPOBAHWUM MBILUIEHUS W  KYJbTYpPhl JUYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLIeHMsI PAKTUYECKUX 3a/1a4
U 9KOJOTMYE€CKH OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3JIOPOBBIO M MPUPOAHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XMMMYECKHX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE TMOHATHS (XMMUYECKUH 3JIEMEHT, aToM, JJIEKTPOHHAS
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpall€HHas), MOJb, MOJIIpHAs
Macca, MOJISIpHBIH O0BEM, YITIEPOAHBIA CKeNleT, (YHKIHMOHANbHAs TpymIa,
paguKall, U30MepHsi, U30MEPbl, TOMOJIOTUYECKUN PsAJ, TOMOJIOTH, YII€BOIOPOIBI,
KUCJIOPOJ M a30TCOAEPIKAILKUE COECAUHEHUS, MOHOMED, IMOJHUMEP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsSI CTPOEHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpAaHEHMsI MacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHMA,
JeXalmye B OCHOBE IIOHMMAHMUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHHUS O CBOWCTBAaX, COCTaBe, NOJYYEHUH U
0e30MacHOM HCIIOb30BAaHUM BAKHEWILIMX OPraHUYECKHX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEIIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE MpPU3HAKU TMOHSATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME ITOHATHS MPU
ONMCAHWU COCTaBa, CTPOEHUS U MPEBPALLIEHUN OPraHUYECKUX COCTUHEHUM;

c(hOPMUPOBAHHOCTh YMEHHUI MCHOJB30BATh XUMHUYECKYIO CHUMBOJIUKY JIs
COCTABJICHHMSI MOJIEKYJISIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpALIEHHOM)
dbopMynl  OpraHMYECKHX BEIIECTB M YPaBHEHUH XUMHUYECKHX PEaKIIH,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKUX BELIECTB IS WJUIFOCTPALMHA X
XUMHUYECKOTO Y TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
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KJIacCy/Tpynne coeAUHEeHU! (YTJIeBOAOPOIbI, KUCIOPOI M a30TCOIEpIKaIIIe
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COCIMHCHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHUS), JaBaTh MM Ha3BaHUS TIO
cucremarnyeckoi HoMmenkinatype (IUPAC), a Taxke HPHBOIUTL TPHBHAIIBHBIC
Ha3BaHUSl OTACJIbHBIX OPraHWYECKHUX BEIIECTB (ATUJICH, MPOIMUJIEH, alleTUJIEH,
ATWICHIJIMKOJb, TIHIEpUH, (HEeHos, GopMaibIerull, aleTalbIerul, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAS KMCJIOTA, CTEAPUHOBASI KUCIIOTA, TIIFOKO3a,
bpykTO3a, Kpaxmall, IeJUTI0103a, TIUINH);

c(hOPMHUPOBAHHOCTh yMEHHUS OMPEIACIATh BUIbl XWMHUYECKOW CBSI3U B
OpPTaHUYECKUX COCTUHEHUSX (OMHAPHBIC U KPATHEIC),

c(hOPMUPOBAHHOCTh YMEHHUSA NPUMEHSITH TOJIOKEHUS TEOPUH CTPOEHUS
opranndeckux BemiectB A. M. bytiepoBa aiis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTAaBa M CTPOCHMS; 3aKOH COXPAHECHUS MAaCChl BEIIECTB;

chOPMHPOBAHHOCTh  YMEHHH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHYCCKHE CBOMCTBA THUIUYHBIX TPEJICTABUTENICH pPa3IMIHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 9TaH, JTHWICH, MPOIWJICH, alleTHUJICH,
oyranuen-1,3, metunoOyramuen-1,3, OC€H30J, METAHOJ, 3TaHOJ, ATUJICHIJIMKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJETH, MypaBbUHAsI U YKCyCHasi KUCIOTHI, TJIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), HWIUTFOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXKIYy HUMH YPaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
coipbsi (He(Th, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMEpepadOTKH U
MPaKTUIECKOE MPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHHA TPOBOJUTH BBIUUCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaKIIHH ),

c(hOpMHUPOBAHHOCTh YMEHUN BIIaJIETh CHUCTEMON 3HaHUNW 00 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCIIOJIb3yEMbIX B XUMHH TIPH M3yUYCHUH BEIIECCTB U
XUMUYECKUX SBJICHHUM (HAOIIIOIeHNE, N3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHYECKUE 3HAHUS [JI1 TPUHATUS PEIICHUA B
KOHKPETHBIX JKW3HCHHBIX CHUTYallMsIX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCYJIO W J1TabopaTOpHBIM O0OPYIOBaHWEM, a Tak)Ke MpaBuia OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMH IO BBITIOJIHEHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, yMCHUHW IIJJAHUPOBATh M BBIMOJHATE XUMUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUYECKHUX BEIIESCTB IPU HAarpEeBaHUH, TIOJyUEHUE
ATWICHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIINH OPTaHUIECKUX
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BEIIECTB, JCHATYypaIusi OCJIKOB NMPU HArpeBaHWM, IBETHBIC PEAKIMUA OCIKOB) B
COOTBETCTBHUM C TMpPaBWJIaMU TEXHUKH OE€30MACHOCTH TpU OOpallleHHuH C
BEIIECTBAMU U JITAOOPATOPHBIM O0OPYJIOBAaHUEM, MPEACTABISATh PE3YyJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3alucCH YpaBHEHUM COOTBETCTBYIOLIUX
peaknuii 1 HOPMyYITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uHbOpMaIMIO, TOJMy4yaeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpPEICTBa MacCOBOMU
uHopmaruu, TaTepHeT u Apyrux);

chOPMUPOBAHHOCTh ~ yMEHUH  coOdrofaTh  MpaBWiia  AKOJOTUYECKU
1[EJIeCO00pa3HOro TMOBENCHUST B OBITY M TPYAOBOM JACSATENBHOCTH B IENAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOWIEH MPUPOJHOW CPEabl, OCO3HABATH
OMacCHOCTh BO3JICMCTBUS Ha JKUBBIE OPraHU3MBI OMNPEICIEHHBIX OPraHUuYECKUX
BEILIECTB, MOHUMAasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUSI W MPEJOTBpPALIEHUS WX BPEIHOTO BO3JCUCTBUS HAa OpPraHU3M
YEJI0BEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYNMHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CIENBIX M CHA0OBUASIIUX OOYYaIOIIMXCA: YMEHUE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cHcTeMy 0Oo3HaueHui JI. bpaiinsa mis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUs Kypca «OOmass M HeopraHuyeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpA, POJM XHUMUHA B TIO3HAHUHU SBJICHUU
npuposibl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYphl JIUYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsI PEIICHUS TPAKTUUECKUX 3a/1au
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpasg  BKJIOYAET:
OCHOBOIIOJIAraloNue MOHATHSA (XMMHYCCKUH DJIEMEHT, aToM, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHMCJICHHS, XUMUYECKasi CBA3b
(KoBajieHTHas, MIOHHAs, METaJUTNYeCcKas, BOJOPO/IHAs ), KPUCTAJIIMYECKas penieTka,
TUIBI  XUMHYECKHUX  pPEaKIHM, pPacTBOpP, JJCKTPOJUTBI, HEIJIEKTPOJMUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLMAIMSA, OKHCIUTENIb, BOCCTAHOBUTEIbL, CKOPOCTH
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XUMHUYECKON pEaKlMM, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpus
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ANEKTPOJIMTUYECKOM aucconmanuu, nepuoanyeckun 3akoH [l M. Menneneesa,
3aKOH COXPaHEHUS MACCHI BEIECTB, 3aKOH COXPAHECHMS W INPEBPAILCHUS YHEPTUU
OpU XMMHUYECKHUX PpEaKLHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3BIK XUMUH,
MHUPOBO33PEHYECKNE 3HAHUs, JIE)KAIME B OCHOBE IIOHMMAaHHA IPUYMHHOCTU H
CHUCTEMHOCTH XUMHYECKHX SIBJICHHM, ()aKTOJIOTMUECKHE CBEICHHMSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MacCHOM UCIOIb30BAaHUU BAKHEHIIINX HEOPTaHHMUECKUX
BELIECTB B OBITY U IPAKTUUECKOMN JEATEIbHOCTU YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHMM BBIABIATh XapaKTEpHbIE NpPU3HAKU TOHSATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHUS NPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YpPAaBHEHUHM XMMHUYECKHX  PpEaKIHid,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeIlecTB (YrapHblii ra3, YIVIEKHCIBIM ra3, amMMHak, raméHas
U3BECTh, HETAIIEHAS U3BECTh, INTHEBAS COJNA, TUPUT U JPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUI ONPEAEIIATh BaJIECHTHOCTh U CTENIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAUHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, HOHHAs, METAJUIMUECKas, BOAOPOHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBa (aTOMHAs, MOJEKYJspHas,
MOHHAsA, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX pacTBOPAaxX HEOPraHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO HX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHHUU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMbICI MEPUOANYECKOro 3akoHa [l.
N. MenaeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JIeMeHTOB 1-4 mnepuonoB Ilepuoanyeckoil CUCTEMBI
xumuueckux syeMenToB J[. WM. MennaeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTanm, «QHEPTreTUYECKUE YPOBHU, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COCIUHECHUU
10 nepuoaaM u rpynnam llepuoanueckon cucTtemMbl XUuMHYECKUX 3eMeHTOB [l. U.
Menpaeneena;

c()OPMUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (ONUCHIBaTH)  0OIIUE
XMMHYECKME CBOMCTBA HEOPraHMYECKUMX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHWE T'€HETUYECKOW CBA3UM MEXAY HEOPraHMYECKUMH
BEILIECTBAMH C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINN;

20



c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATh XUMHUUYECKHE PEAKINH TIO
pa3IMyYHBIM TpPU3HAKaM (YUCIY U COCTaBYy pPEArupyrollvX BELIECTB, TEIIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTETEHEW OKHUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTUIO KaTaanu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHM COCTaBISATh YpPAaBHEHUS PEAKIUN pa3InYHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIC YPABHEHUSI PEaKluii MOHHOTO 0OMeHa, y4nuThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOAWTH PEAKIMH, MOATBEPIKIAIOIINAE
KAueCTBEHHBI COCTaB pPa3IMYHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABAThH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHUW  pacKpbIBaTh CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3TUYHbIX (PAKTOPOB; XapaKTEP CMEIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aenctus (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JIeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJIYYEHHUsSI CEPHOM KHUCIIOTHI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIMX HAay4YHBIX MPHUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUU MNPOBOJUTH BBIYUCICHUS C HCIOJIH30BAHUEM
MOHSATUSI «MaccoBas JIOJsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
IPU XUMHYECKUX PEAKIUSIX, MAaCChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEaKIUU
BEILECTB, TEIJIOBOro 3¢ (deKra peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS YHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBUia MOJb30BAHUS XUMUUECKOMN
MoCcyIol U J1aboOpaTOPHBIM O0OpPYJOBAaHHUEM, a TakKe MpaBuia OOpalleHUs C
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMHU TIO BBIMOJTHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh yMEHUN TUIAHUPOBATh U BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEeHHUE MEepPOKCHUa BOJOpPOAAa B MPUCYTCTBUHU KaTalu3aTopa,
ONpEeNIeJICHHEe CpeAbl PpPACTBOPOB BEIIECTB C IOMOUIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3UYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIIHH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbBIE PEaKIMU Ha Cyib(dar-, kKapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad II0
temam «Metauib»y U «HemeTaiwibl»y) B COOTBETCTBUU C NpaBWIAMH TEXHHUKHU
6e3omacHOCTH TIpH OOpaIIeHUH ¢ BEUIECTBAMHU U JTJAOOPATOPHBIM 00OPYIOBAHHUEM,
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NOPEICTaBISITh PE3yJIbTaThl XUMHUYECKOIO OJKCIEpUMeHTa B ¢opMe 3amucH
YPaBHEHUN COOTBETCTBYIOLIUX peakuuil U (OpMYyJIHpPOBAaTh BBIBOJBI HA OCHOBE
ITUX PE3YJIBTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
UHPOpMAIMIO, TMOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOMU
KOMMYHUKaIH, IHTEepHET U ApyTHX);

chOpPMUPOBAHHOCTh ~ yMEHHMH  COOJIOAATh  NIpaBWIa  SKOJOTHYECKH
[eJIeCO00Pa3HOT0 TOBEACHUA B OBITY M TPYIAOBOM JAEATEIBHOCTH B LEJSAX
COXpaHEHHUS CBOErO 3J0pPOBbS M OKPYKAIOIIEH NPHUPONHON Cpeabl, OCO3HABATh
OIIACHOCTb BO3ZCHCTBUS HA )KMBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokasarens [IJIK, moscHATe Ha mpuMepax CHocoObl YMEHBIICHHS U
MPEeIOTBPAIICHUS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa,;

Uit 00Oy4aronIuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IO3HAHMSI BELIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL  CIENBbIX M CHA0OBUASIIMX OOYYalOIIMXCA: YMEHUE HCHOJIb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nisg 3anucu XuMHUYECKUX

dbopmy.

Paznen |Il. TEMATHUYECKOE u ITOYPOUYHOE IIJTAHUPOBAHUE
YUEBHOI'O ITPEAMETA «XUMMS» , B Tom uncne ¢ yuetom pabodeit mporpaMMbl

BOCITMTaHUSA, C YKAa3aHUEM KOJIMYCCTBA 4aCOB, OTBOAMMBIX Ha OCBOCHHEC Ka)KI[Oﬁ TEMBI.

*Kypcusom gvioenensvt memul, pazpabomanvile ¢ yyemom paboueri npocpammbvl 60CNUMAHUSL
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OPraHUYEeCKOU
XUMHUHU. )
Teopus https://academy-
11 3 0 0 content.apkpro.ru/lesson/a9f3d
| CTPosH 191-5ele-4e24-ac02-
OpTaHIICCKUX efb16fa49f6a
COCIMHEHUN
A. M.
byrneposa
Utoro no pazneny 3
Paznen 2. YrieBonopoabl
https://academy-
IIpene €
21 PEACIBHBL 9 0 0 content.apkpro.ru/lesson/258dd
' YHICBOAOPOA c06-ec23-473¢-h3d7-
bl AJTKateT ed82fcaddd02
Henpenenbnsl
€ https://academy-
99 YTIIEBOJOPOJ 5 0 1 content.apkpro.ru/lesson/40381
' bI: aJIKEHBI, 71e-4158-4bd1-ae98-
aJIKaMEeHbl, 18dc1cfb9399
AJTKUHBI
Apomarnueck https://academy-
53 ne 9 0 0 content.apkpro.ru/lesson/d86d7
' YIIEBOIOPOA d00-d5b4-491d-aded-
BI c3ddal9feef4
IIpuponusie
NCTOYHUKHN
2.4 YTIIEBOIOPOJIO 3 1 0 https://lesson.edu.ru/04/10
B 1 UX
nepepaboTka
Hroro no paszneny 13
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

Pa3nen 3. Kuciopojacoaepskamue opranndeckne coenHeHus!

24



https://academy-
31 Cauprtsl. 3 0 content.apkpro.ru/lesson/5439¢c
' denoin 18b-7440-4b6f-bf84-
c04fa471694f
AJLIEeruael.
K https://academy-
apOOHOBBIC
3.9 7 0 content.apkpro.ru/lesson/8664b
: KHCTOTBL. 319-0ba3-4945-b076-
Croxrpre ch72e5858090
3(hupbI
https://academy-
content.apkpro.ru/lesson/709ce
3.3 | Yruesoms 3 1 43a-deb6-4281-963b-
01d2e212d4d0
Wroro o pazneny 13

Pa3nen 4. A3oTcoaepikaniue opraHnnyeckne coenHeHus!

A https://academy-
MHUHBL. content.apkpro.ru/lesson/0c608
41 | Awmnokncior | 3 0 a50-4069-4481-830€-
bI. benku 9205f201b73e
Wroro mo pazneny 3

Pazgen 5. BeicokoMoJieky.isip

HbI¢ COCIMHCHUA

5.1 Kayuyku.
Bosokna

ITnacTtMmaccsl.

https://lesson.edu.ru/04/10

Hroro no pasneny

OBLLEE
KOJIMUECTBO
YACOB 10
[TIPOTPAMME
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KIIACC

N HanmvmenoBanu | KoaudecTBo 4acoB DJIeKTPOHHbIE
- € pa3aesioB u (uudpoBbIe)
n/ Becer | Kontpoannbl | Ilpakruyecku
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbI
MPOrpamMmbl pecypcbl
Pa3nen 1. TeopeTnyeckue 0OCHOBbI XMMHH
Ctpoenue
aTOMOB.
[Tepuoauuecku
U 3aKOH U
https://lesson.edu.ru/04/1
1.1 [lepuonnueckas 3 0 0 0 P
cucreMa B
XUMHUYCCKHUX
31eMeHTOB /.
H. Meuneneena
19 XUMHYECKHE 5 1 1 https://lesson.edu.ru/04/1
peakuuu 0
Crpoenue
BEILECTBA. https://lesson.edu.ru/04/1
13 t 4 0 0 o
Mmuoroo6pasue 0
BEIIECTB
https://lesson.edu.ru/04/1
Hroro no paszneny 13 0
Pazgen 2. Heopranuyeckasi XumMust
https://I .edu. 4/1
21 MeTans 5 0 1 ottps [//lesson.edu.ru/04/
29 HeMeTamiLi 9 1 1 gttps:/llesson.edu.ru/04/1
CBs3b
HEOpranuHeck https://lesson.edu.ru/04/1
23 < 9 0 0 : ps://lesson.edu.ru
OpPraHN4eCKuX N
BEILECTB
https://lesson.edu.ru/04/1
Hroro no pazgeny 17 0
Paznen 3. Xumud u ;Ku3HbL
https://I .edu.ru/04/1
3.1 XUMHUA U KU3HD 4 0 0 0 pS-/7€s50N.eCU.IU
Hroro no pazneny 4
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KonuuyectBo | JjeKTpoHHBIE HH(POBHIE
Tema ypoka
n/n 4acoB o0pa3oBaTe/ibHbIE Pecypchl
[IpenMeTt opraHuyecKkoil XuMuu, e€ https://academy-

1 BO3HMKHOBEHHUE, Pa3BUTHE U 1 content.apkpro.ru/lesson/a9f3d191-
3HA4YCHHE Sele-4e24-ac02-efh16fa49f6a
Teopust cTpoeHUsI OpraHUYECKUX https://academy-

2 coenureHuit A. M. bytieposa, eé 1 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIC TTOJIOKECHUS ab0e-4¢59-9dcf-20517ae4b52e
[IpencraBnenue o KaccupUKAIIH
OpPTraHMYEeCKHUX BEIIECTB. https://academy-

3 Homenknarypa (cucremaruyeckas) | 1 content.apkpro.ru/lesson/726ee099-
U TPUBHAJILHBIC HA3BAHUS e1a9-410f-b8be-b4ch589aeadl
OpTraHN4YC€CKUX BCIICCTB
AJKaHBI: COCTaB M CTPOCHHE, https://academy-

4 . 1 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIIH DA ec23-473c-h3d7-ed82fcaddd02
MeraH 1 3TaH — npocTenIne https://academy-

5 1 content.apkpro.ru/lesson/258ddc06-
MPEAICTABITEIH TRAHOB ec23-473¢-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE nttps://academy-

6 . ’ 1 content.apkpro.ru/lesson/4038171e-
cpomcTa 4158-4bd1-ae98-18dc1cfh9399
DOTUJICH U TPOIUIIEH —

T — https://lesson.edu.ru/04/10
7 ankeHoB. [IpakTuueckas padora Ne | 1 hitps:/iacadeny-
content.apkpro.ru/lesson/53cd2379-
1. omysenme sTHNCHA M 2a45-43b1-9f67-7ebcdaf03ce0
U3YYCHHE €T0 CBOWCTBY

8 CraproBast KOHTpOJIbHas paboTa 1
Anxanuensl. byranuen-1,3 u

9 metnnbyrazuen-1,3. lonyenne 1 https://lesson.edu.ru/04/10
CUHTETHUYECKOTO KayuyKa U
PE3UHBI
AJKWHBI: COCTaB U OCOOEHHOCTH

10 CTPOSHI, TOMOTIOTHRCCIGTH Pt 1 https://lesson.edu.ru/04/10

AneTuieH — npocTermmi
IIPEACTABUTEND AIKUHOB
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11

Brraucnenus no YpaBHCHHIO
XUMHYSCKOM p€akuuu

https://academy-
content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
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https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

ApeHbl: 6EH30J1 U TOTYOJL.

https://academy-

12 T content.apkpro.ru/lesson/d86d7d00-
OKCHHIHOCTD aPeHOB d5b4-491d-aded-c3ddal9feefs
I'enernueckas cBsA3b

13 YTJIEBOJOPOAOB, MPUHAITIEKAIIUX https://lesson.edu.ru/04/10
K pa3JInuHbIM KJIacCaM
[IpupoaHbIE HCTOYHUKHU

14 YHICBOAOPOAIOB: NPHPOAHBIM ras H https://lesson.edu.ru/04/10
HOIyTHBIE HE(PTAHBIC Ta3bl, HEPTh
U IIPOAYKTHI €€ niepepaboTKu
[TpupoaHbIE HCTOYHUKH

15 YHICBOAOPOZIOB. NPHPOHAIM 1as o https://lesson.edu.ru/04/10
MOMyTHBIE HEPTSIHBIE Ta3bl, HEPTH
U IIPOAYKTHI €€ nepepaboTKu
O6o06menne o reme

16 HHCHIE TO TEM https://lesson.edu.ru/04/10
«YTneBogopoas»

IIpenenbHble OTHOATOMHBIE https://academy-

17 CHUPTHI: METAHOJI U ATAHOIL. content.apkpro.ru/lesson/5439¢18b-
Bonoponnas cBsizb 7440-4b6f-bf84-c04fad71694f
MHoroaToMHbI€ CITUPTHI: nttps://academy-

18 PTHE: content.apkpro.ru/lesson/461aa9c8-
STHICHIITHKOIE W LTHHCPHH cOef-4827-a8e5-d12a0bedcB826
DEHO: CTPOCHUE MOJIEKYJIBI, https://academy-

19 buznyecKrue 1 XUMUIECKHE content.apkpro.ru/lesson/649883b8-
CBOWCTBA, IPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
Anpaerufpl: GopMaIbAeTHA U nttps://academy-

20 ' i content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIAL AUCTOH Oba3-4945-H076-ch72e5858090
OIHOOCHOBHBIE TIPE/IETTbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U yKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa yKCYCHOI content.apkpro.ru/lesson/9834d408-
KHUCIJIOTBD» 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJIEUHOBAS

23 KHUCJIOTBI, KaK IPEICTAaBUTEIIN https://lesson.edu.ru/04/10
BBICIIINX KQpOOHOBBIX KHUCIOT
Mpbliia Kak COJIM BBICIIIUX

24 KapOOHOBBIX KUCIIOT, UX MOIOIIEe https://lesson.edu.ru/04/10

JeUCTBUE
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

25

CrnoxHble 3(hupbl Kak
IPOU3BOAHBIE KAPOOHOBBIX

https://academy-

content.apkpro.ru/lesson/71ac43f2-
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

KUCHOT. ['MapoIn3 CI0KHBIX
3¢hupoB

a0d4-4945-a0eb-1e59cd5f4d9f

JKupsl: runponus, npuMeHeHue,

https://academy-

26 5 1 content.apkpro.ru/lesson/71ac43f2-
HOJIOTHHCCKasd pOIIb AKMPOB a004-4945-a0eb-1e59cd5f4d9f
YrieBoasl: COCTaB,
knaccudukanus. Baxneimme https://academy-

27 " 1 content.apkpro.ru/lesson/709ce43a-
TpEACTABUTCIIH. TIIOKO34, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa
K

28 PAXMATH HEIUTOT034 KaK 1 https://lesson.edu.ru/04/10
HPUPOJIHBIC TOJIUMEPHI
O060011IeHIE IO TEME

29 «Kucnopozaconepxariue 1 https://lesson.edu.ru/04/10
OpPraHUYeCKUE COCTUHCHHS

https://academy-
30 AMUHBL; METWJIAMUH U aHUJINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpPraHUYEeCKUEe COEOUHEHUS, UX https://academy-
31 6p A ’ 1 content.apkpro.ru/lesson/c2f2f3d7-
HOJIOTHACCKOE SHATCHHC. 43d1-4873-ace0-78eca6009628
ITentuaer
Benku xak opupoaubie
prp https://academy-
BI)ICOKOMOJIGKYJ'ISIPHI)IG

32 0 1 content.apkpro.ru/lesson/c2f2f3d7-
coenuueHusa. OCHOBHBIE TTOHIATUS 4301-4873-2ce0-786caB6009628
XUMHH BBICOKOMOJICKYIIAPHBIX https://lesson.edu.ru/04/10
COeTMHEHNN

33 I'onoBast kOHTpOIBHAS paboTa 1
OCHOBHI)IG METOAbBI CUHTE3a

34 BHCOKOMOHUG KYIBIPHBIX 1 https://lesson.edu.ru/04/10
coenqmuennii. IlmacTMaccsl,

Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Ne i/

Tema ypoka

KoaunuecTtBoO
4acoB

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpOHHAs KOH(UTYpaLUs aTOMOB

https://lesson.edu.ru/04/10

ITepnoanueckuii 3akoH u llepuoauyeckas
cucTeMa XuMHYecKux sineMeHToB Jl. H.
MenneneeBa, X CBsI3b C COBPEMEHHOMU
TEOpHUEH CTPOEHUS aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUsI CBONCTB
XUMUYECKHUX AJIIEMEHTOB M MX COCTMHCHUI
0 TPYIIAaM U Iepuoaam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMuueckux ayiemeHnToB JI.1. MenaeneeBa
B pa3sBUTHUH HAYKH

https://lesson.edu.ru/04/10

Ctpoenue BelecTBa. XMMHUUECKasi CBS3b,
e€ BU/Ibl; MEXaHU3MbI 00Pa30BaHUS
KOBAJICHTHOM CBA3U. BopopoHast CBA3b.
BanenTHOCTB. DNIEKTPOOTPULIATENBHOCTD.
Crenenb okucienus. Bemecrsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTpOECHUS

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

CraproBast KOHTpoOJIbHast paboTta

IlonsTre o AUCHICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHEIE pacTBOPHI.
MaccoBas 1011 BEIIECTBA B pacTBOpEC

https://lesson.edu.ru/04/10

Kinaccudukanus u HomeHKIaTypa
HEOPraHMYECKUX COCTUHEHUH.
I'eneTnueckas cBsIi3b HEOPraHUYECKUX
BEIIIECTB, PA3JINYHBIX KIACCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMHUECKUX peaklui B
HEOPraHUYECKON U OpraHM4eCKON XUMHUHU.
3aKOH COXpaHEHMsI MacChl BELIECTB; 3aKOH
COXpaHEHHUs U NMPEBPAILEHUs YHEPTUH ITPU
XUMHYECKHUX PEaKIHIX

https://lesson.edu.ru/04/10

Cxopoctb peakiuu. O0paTUMbIe peaKIUH.
XHUMHUYECKOE PAaBHOBECHE

https://lesson.edu.ru/04/10
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10

[IpakTuueckas padora Ne 1. «Bnustaue

https://lesson.edu.ru/04/10

34


https://lesson.edu.ru/04/10

pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XVUMHYECKON peaKIim»

11

DNEKTPOIUTHYECKAs AUCCOIUAITMS.
[TonsiTue o BomopogHOM mokaszarene (pH)
pactBopa. Peakiuu noHHOrO 0oOMeHa.
I'maponus opraHndeckux u
HEOPraHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10

12

OKHCAUTETHHO-BOCCTAHOBUTEIIbHbBIC
peaxuu. [TonsiTue 06 s1exTponuse
pacIuiaBoB U pacCTBOPOB COJIEi

https://lesson.edu.ru/04/10

13

KonTponbnas paboTa o pasaeny
«TeopeTnyeckrne OCHOBBI XUMHUU»

https://lesson.edu.ru/04/10

14

Mertamisl, X MOJ0KCHHUE B
[Tepuoanueckoii cucTeMe XUMHUECKUX
anemenToB /I. 1. Menaeneera u
0COOCHHOCTH CTpOCHHUs aToMOB. O0mIHe
(uznyecKue cBONCTBAa METAJIIOB

https://lesson.edu.ru/04/10

15

CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUH
PA HAIIPSKEHUN METaJIOB

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOMCTBA BaXKHEUIIINX
METaIIJIOB (HATPUH, KU, KaTbIIHi,
MarHui, aJIIOMUHUN) B UX COCTMHCHHI

https://lesson.edu.ru/04/10

17

XuMHYeCcKHe CBOMCTBA ITMHKA, Kene3a u
WX COCJIUHEHHUHN

https://lesson.edu.ru/04/10

18

XUMHUYECKUE CBOKMCTBA XpOMa, MEIM U UX
COeTMHEHNN

https://lesson.edu.ru/04/10

19

[TpakTuyeckas padora Ne 2. "Pemenue
SKCHEPUMEHTAIBHBIX 3374 110 TeMe
«Metamnbs»"

https://lesson.edu.ru/04/10

20

Hewmeranibl, X MojoXxeHue B
[Teproanyeckoil cuCTEME XUMHYECKUX
anemenToB JI. . Menaeneera u
0COOCHHOCTHU CTPOCHHS aTOMOB

https://lesson.edu.ru/04/10

21

Pu3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETauIoB (Ha IpUMEpe
KHCIopoJia, cepsl, pochopa u yrieposa)

https://lesson.edu.ru/04/10

22

XHWMHUYECKUE CBOMCTBA raJIOTEHOB, CEPBI U
UX COeOUHEHUN

https://lesson.edu.ru/04/10

23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u
UX COEOUHEHHI

https://lesson.edu.ru/04/10
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24

XUMHUYECKUE CBOMCTBA yriepoaa,

https://lesson.edu.ru/04/10

36


https://lesson.edu.ru/04/10

KPEMHUSA U UX COEOUHEHUI

25

[IprMeHeHre BAXKHEHIITUX HEMETAIIJIOB U
UX COeOUHEHUU

https://lesson.edu.ru/04/10

26

O0001eHre 1 cucTeEMaTU3aus 3HAaHUH 110
Teme «Hemeramnsly. Berauciaenus mo
YPaBHEHUSM XUMHYECKHUX PEaKIHA U
TEPMOXUMHYECKUE PACUETHI

https://lesson.edu.ru/04/10

27

ITpaktrueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Hemeramnsl"»

https://lesson.edu.ru/04/10

28

['ogoBast koHTpOJIBHAS paboTa

29

Heopranuueckue u oprannyeckue
kucnoTbl. Heopranuueckue u
OpraHUYeCKHUEe OCHOBAHUS

https://lesson.edu.ru/04/10

30

AMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coenHenus. [ 'eneTnyeckas
CBSI3b HEOPTaHWYECKUX U OPTaHUYECKUX
BEIICCTB

https://lesson.edu.ru/04/10

31

Posib xumMuu B obecnieueHnM
HKOJIOTMYECKOM, SHEPTreTUUECKON U
NUILEBOH 0e30MaCHOCTH, Pa3BUTUI
MEAULIHBI

https://lesson.edu.ru/04/10

32

[TpencraBienus o0 0OIMMX HAYYHBIX
MPUHIUITAX TPOMBIIUIEHHOTO ITOJTYYSHHSI
Ba)XHEHIIINX BEIECTB

https://lesson.edu.ru/04/10

33

Yenosek B MHPE BEIICCTB U MAaTCPpHAJIOB

https://lesson.edu.ru/04/10

34

XuMus u 310pPOBBEC YCIIOBCKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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