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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHUM Ha YPOBHE CpPEeIHEro OO0IIero oOpa3oBaHUsI COCTaBJIEHA HA OCHOBE
CIIEYIOIIUX IOKYMEHTOB
®enepanbhblii 3akoH Poccuiickoit @enepann «O6 obpazoBanuu B Poccuiickoit @enepanum» ot
29 nexabps 2012 romga Ne 273-D3 (¢ ©”3BMEHEHUSAMU )
denepanbHbI rocy1apCTBEHHBINH 00pa30BaTENbHBINA CTAHAAPT CPEIHETO O0IIEro 00pa3oBaHMsl, yTB.
npuka3zomM MunHHCcTepcTBa 0Opa3zoBanus u Hayku PD ot 17 mas 2012 1. Ne 413 (¢ u3MeHEHUAMH)
®enepanbHas padoyas mporpamma mo yueoHomy npeamery «Xumus» (yriryOJeHHbIH ypOBEHb)
[Ipuka3z MunuctepcTBa npocsenieHus: Poccuiickoit ®eneparuu ot 23 mrons 2025 r. N 551 "O6
YTBEpKIECHUH (eiepaIbHOro MepeyHs IMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIICHHBIX K
MCIOJIb30BAHUIO TIPU pealn3allui UMEIOIINX TOCYJapCTBEHHYIO aKKpEIUTAII0 00pa30BaTeIbHBIX
MPOrpaMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO O0IIEro, CpeaHero odmero oopazoBanus"
QenepanibHas MIporpaMma BOCIUTAaHUS OOYYarOIIMXCS MpPU TMOJIYYEHUH CpelHero OOMIero
obOpazoBanus (ogoOpeHa pemieHueM (eneparTbHOTO Y4eOHO-METOIUYECKOTO OOBEIUHEHHS T10
obmemMy o6pazoBanuto, mpoTokoi ot 02.06.2020 Ne 2/20) u ¢ yuérom KoHuenuuu mnpenoaaBaHus
yueObHOro mpeamera «Xumus» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit ®expepanuu,
peau3yIoluX OCHOBHbIE oOmieoOpazoBarenbHble mnporpammel  (yrB. Pemenuem Komeruun
Munnpocsemienust Poccun, nporokon ot 03.12.2019 N IIK-4BH), ¥ OCHOBHBIX MOJOXKEHUI
«Ctparerun pa3Butusi BocnuTaHus B Poccuiickoii ®enepauuu Ha nepuon ao 2025 ropa»
(Pacnopspokenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «XUMMUS»

XuMus Ha YpOBHE YriayOJIEHHOTO H3y4yeHHUs 3aHUMAaeT BaXXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBaHusi ywammuxcsi 10-11 kmaccoB. MWM3yuenue mnpeamera,
peamu3zyeMoe B YCIOBHSX AU(PPEpEeHIUPOBAHHOTO, MPOPUIBHOTO OOy4YEHHs, MPU3BAHO
obecrieynTh 001IE00pa3OBaTENbHYI0 M OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJBI,
HEOoOXOUMYIO ISl aJanTallK UX K ObICTPO MEHSIOLIMMCS YCIOBHSIM JKU3HU B COLIMYME, a TaKxkKe
Ul TPOJOJDKEHUsT OOy4YeHHs B OpraHM3alMsIX MNPoQecCHOHAIBHOTO 00pa3oBaHUs, B KOTOPBIX
XUMUS SIBJISIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B cooTtBerctBHM ¢ KoHUENTYyaIbHBIMU 1TOJ0KEeHUSIMU OT'OC COO 0 Ha3HAYEHUU NPEIMETOB
6a30Boro u yriayonEéHHOTO ypoBHEH B cucreMe auddepeHunpoBaHHOrO OOy4YeHHsS Ha ypPOBHE
cpenHero oéiiero o0pa3oBaHHs Kypc XMMHHM Ha YpOBHE YIUIyOJIEHHOTO WM3Y4YE€HMsI HAIpaBlieH Ha
pealin3anuio TPEeeMCTBEHHOCTH C TOCIEAYIOIINM 3TAIOM MOJIyYeHUs XUMUYECKOro 00pa3oBaHUs B
paMKax H3y4YeHHUs CIEHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XMMUYECKHX JTUCLUIUIMH B By3aX U
OpraHu3alusax cpenHero npodeccuonansuoro odpasosanusi. Hapsany ¢ aTum, B cBete TpeOOBaHHIA
OI'OC COO k mIaHupyeMbIM pe3yJbTaTaM OCBOSHHUS (efepaaTbHON 00pa30BaTeIbHON MPOTPAMMBI
cpeanero o0miero o6pa3zoBaHus U3yueHHUE MpeaMeTa « XMMHSD» OPUEHTHPOBAHO TAKXKe HA PEIICHHUE
3alad BOCHHUTAHHUS U COIMAIBHOTO pa3BuTHi oOydawmuxcs, Ha (QopMHpOBaHUE y HUX
OOIIEMHTEIUICKTYaJIbHBIX YMEHHH, YMEHHH palMOHATIM3AIMHM Y4eOHOrOo TpyAa M OOOOIIEHHBIX
CHoc000B AESITENbHOCTH, UMEIOIINX MEXIUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBngomuMu  npeaMera «XuMUs» Ha ypOBHE YIIIyONEHHOTO HW3YYEHHS SBIISIOTCS
yrayOnéanable Kypehl — «Oprannueckas xumus» u «OO0mmast 1 Heopranudeckas xumus». OCHOBY
coJiepKaHUsi JaHHBIX KYpPCOB COCTABJISIET COBOKYIMHOCTb TMPEIMETHBIX 3HAaHUW W yMEHUH,
OTHOCSIIMUXCS K 0a30BOMY YPOBHIO H3Y4YEHHs IMpeiMeTa. JTa CHCTeMa 3HaHUN MOIydaer
ornpeieIéHHOE TEOPETHUYECKOEe OIOJIHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIECTBEHHO
Oompmmii 00bEM  (hakTONMOTHUECKOr0 Marepuaia. Tak, Ha yriayOJE€HHOM YypOBHE H3Y4YECHHUs
npenMera o0ecreyeHa BO3MOXKHOCTh 3HAUUTENBHOIO YBEIMUYEHUS 00bEMA 3HAHUN O XMMHMUYECKUX
AJIEMEHTaX U CBOWCTBAX UX COEJIMHEHUN Ha OCHOBE PACUIMPEHUS U YriayOJeHUs MpeICTaBICHUM O
CTPOCHHHM BEILIECTBA, XUMHUYECKOW CBA3M U 3aKOHOMEPHOCTSIX MPOTEKAaHUsA peakiuii,



pacCMaTpuBaeMbIX C TOYKM 3pEHUS XUMUYECKOM KHHETUKM M TEPMOJMHAMUKH. I3yuenue
IIEPUONYECKOro 3aKkoHa M llepmonnueckoil cuCTeMbl XMMMUYECKHUX 3JIEMEHTOB Oa3upyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX IIPEACTABICHUAX O CTPOCHUHM aToMa. XUMHUYECKas CBA3b
OOBSICHAETCS ¢ TOUKH 3pEHUS SHEPreTHUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U Pa3pyLICHUH, A
TaKXKe C TOYKM 3pEHMs] MEXaHM3MOB €€ oOpa3zoBaHMs. M3ydyeHue TUIOB peakuil JONOIHIETCS
(dbopMHUpOBaHKEM IPECTABICHUH 00 IEKTPOXUMUYECKHUX MPOIECCAaX U AIEKTPOIU3E PACIUIABOB U
pacTBOpPOB BEIIECTB. B Kypce OpraHM4ecKOM XUMHUH IIPU PACCMOTPEHUU PEAKIIUOHHOU
CIIOCOOHOCTH COEMHEHUN yaemnseTcs oco0oe BHUMaHUE BOMpocaM 00 3JIEeKTPOHHBIX 3¢ dekrax, o
B3alMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKLIHi.

B mnane ¢opmupoBaHHS OCHOB HAy4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB ITIO3HAHUS M OIbITA IIPAKTUYECKOrO NPUMEHEHUS HAy4YHBIX 3HAHUU HM3y4YCHHE IpeaMeTa
«XuMHs» Ha YrayOJI€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3AX C Yy4eOHBIMHU
peaMeTaMy, BXOSIMMHE B COCTaB MpeAMETHBIX obsacTeil «EcTecTBeHHO-HAayuHbIe MPEAMETHI»,
«Matematuka 1 nHpopMaTuka» u «Pycckuil S3bIK U TUTEpATYpa».

HEJIN U3YYEHUSA VYEBHOI'O ITPEJIMETA «XWUMUSI»

[Ipu m3yueHun ydeOHOro mpeaMera «XUMHUS» Ha YrIyOJIEHHOM ypOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO M CpeIHEro oOmiero ooOpa3oBaHus (Ha 0a30BOM YpOBHE), 3aaaueid
IIEPBOCTENIEHHON 3HAYMMOCTU SBIISIETCS (OPMHPOBAHME OCHOB HAayKHM XUMHUHM Kak oOO0JIacTH
COBPEMEHHOI'O  €CTECTBO3HAHMS, IIPAKTHUYECKOM JEATEIIbHOCTM 4YEJIOBEKa M OJHOIO H3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. PemieHue 3Toil 3amaun Ha yriyOJEHHOM ypOBHE H3ydeHUS
IpeaMeTa MPEAIIoNIaraeT peain3auio TakKuX LeleH, Kak:

e (dopMHUpOBaHHE IMPEICTABICHUA: O MAaTEPUAIBHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX H
IIO3HABAEMOCTH SIBJICHUH NPUPOIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HayK M €&
BeQyllell poiu B OOECHEYEHWH YCTOWYMBOIO pPa3BUTHUS YEJIOBEUYECTBA: B PELICHUU
npoOJIeM HKOJOTHYECKOW, SHEPreTHYeCKOM M TNHIIeBON OE€30MacHOCTH, B Pa3BUTHH
MEIMLUHBI, CO31aHUU HOBBIX MaTepHallOB, HOBBIX MCTOUHUKOB SHEPIUH, B 00ECIIEUeHUH
palMOHATIBHOIO TPUPOJIONOIb30BaHUs, B (OPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH
KyJIbTYypbl YEJIOBEKa, a TAaKXKE OSKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpeae;

® OCBOCHHME CHUCTEMBI 3HAaHHUW, JIEXKAIIMX B OCHOBE XMMHMYECKOM COCTABIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA: (yHJAaMEHTAIbHBIX MOHATHH, 3aKOHOB U TEOPHM
XMMHH, COBPEMEHHBIX IPEACTABICHUM O CTPOCHUM BEILECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJISIDHOM, HAIMOJEKYJIIPHOM, O TEPMOJUHAMMYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XHMHMUYECKUX PEaKLHUM, O XUMHUYECKOM
pPaBHOBECHH, PACTBOpPaxX M JIHCIEPCHBIX CHUCTEMax, 00 OOIIMX HAyYHBIX HPUHIUIIAX
XMMHMYECKOIrO IPOU3BOJICTBA;

e (¢opmupoBaHHe Yy OOYYalOIIUXCS OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHUMMYECKHX 3HaHUM JUIsi OOBSACHEHMs KIIOYEBBIX HAEH U mpolieM
COBPEMEHHOM XHWMHUH, Al OOBACHEHHS M NPOTHO3UPOBAHMA SBJIECHUH, HMEIOIUX
€CTECTBEHHO-HAYYHYIO MPHUPOY; TPAMOTHOTO PEIIEHUs MPOoOJieM, CBA3aHHBIX C XUMHUEH,
IIPOTHO3UPOBAHUS, AaHaIU3a U OLEHKUM C TO3MIMM DSKOJOTMYECKON Oe30macHOCTH
MOCJIE/ICTBUIM OBITOBON M IPOM3BOJCTBEHHOH JEATEIBHOCTH 4YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM IIPOU3BOJICTBOM, HCII0JIb30BAaHUEM U N1epepabOTKON BEILECTB;

e yriyOJgeHHe MpPeACTaBICHUH O HAayuyHbIX METOAAX II03HAHUS, HEOOXOOUMBIX JUIs
pUOOpEeTeHUs] YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSCHEHMS XUMHYECKUX
SBJICHUH, UMEIOLUX MECTO B IPUPOJIE, B IPAKTHUECKONU NEATEIbHOCTH U MOBCEIHEBHOU
KHU3HU.



B nnane peanu3anuu nepBoodYepeTHBIX BOCHUTATEIBHBIX M PA3BUBAIOIINX (QYHKIUH [EIOCTHON
CHCTEMBI CpPEIHEro o0Imero oopa3zoBaHUs MPU M3YUYECHUU INpenMeTa «XHUMHUsS» Ha YriayOJIEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTb IPHOOPETAIOT TaKHE LIETH U 3a]1a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTHU SIBIICHUM MIPUPOIbI, YBAXKEHHS K MPOLIECCY
TBOpYECTBA B oOiactu TCOPCTUUCCKHUX W MPHUKIAOAHBIX I/ICCJIeI[OBaHI/If/'I B XHMHHU,
(dbopMUpOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYyKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TMO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCIIUTAHHUIO HA OCHOBE YCBOCHHS OOIIECUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTENIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEMH
oOyuaromuxcsi, JOpMUPOBaHUE y HUX CO3HATEIBHOTO OTHOIICHHS K CAMOOOPa30BaHUIO U
HENPEPHIBHOMY OOpPa30BaHUI0 KAaK YCJIOBHIO YCIEIIHOH MPOPECCHOHATBHONH |
OOIIECTBEHHON [1€ATENbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHME YMEHHMI W HaBBIKOB Pa3yMHOI0 MPHUPOAONOJB30BAaHUSA, PpPa3BUTHE
9KOJIOTHYECKOM KYJIBTYPBI, npruodpereHne OTIbITa 00IIECTBEHHO-TI0JIE3HOM
3KOJIOTUYECKOU JIEATENBHOCTH.

MECTO YYEBHOI'O IIPE/IMETA «XV1MU» B YUEBHOM IIVIAHE

OOmiee 4YUCIIO YacoB, MPEIYCMOTPEHHBIX JUIS M3YYCHUS XMMHUU Ha YTIIyOJCHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gacos: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEAeIIO).



COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHHUYECKASA XUMUSA

Teoperudeckne 0OCHOBbI OPraHU4Y€eCKONH XUMHU.

[IpenMer u 3HaYeHHE OPraHUYECKON XUMHH, IPEJICTABICHUE O MHOT000pa3uy OpraHMueCcKUX
COCIMHECHUI.

DJEKTPOHHOE CTPOGHHME aroMa yriepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanienTHbIE BO3MOXKHOCTH aToMa yrjiepoia. XMMHUYECKas CBSI3b B OPraHUYECKHX COEIUHEHUSX.
Tunsl ruOpuauzanuu aToMHBIX opoOuTaneil yriepoga. MexaHU3Mbl O0Opa30BaHMsI KOBAJIEHTHOM
CBsI3U (OOMEHHBIN U JOHOPHO-AaKLENTOPHBIN). THUIBI IEpEKpbIBAaHUS aTOMHBIX opOUTaiell, 6- u -
cBs3u. OnuHapHas, JBOWHAs W TpoiHas CBsa3b. CHocoObl pa3pbiBa CBs3eld B MOJIEKYJax
opranudeckux Bemiects. [loHsTHE 0 CBOOOIHOM paguKaie, HyKjaeopuie 1 3J1eKTpoduIe.

Teopust cTpoeHUsT oOpraHudyeckux coeaquHeHud A.M. byrtinepoBa u  COBpeMEHHBIE
IIPEJICTABICHUS] O CTPYKTYPE MOJIEKYJ. 3HAUEHHUE TEOPUM CTPOEHUS OPTaHUYECKUX COEIUHEHUH.
MonekynsipHble U CTPYKTypHBIE (Qopmyibl. CTpykTypHble GOpMYIbl pPAa3JIUYHBIX BUJOB:
pa3BépHyTas, COKpall€HHasi, ckeneTHas. M3omepusa. Buabl u3omepum: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTpOHHBbIE dS(PQPEKThl B  MOJEKYJIaX OpPraHu4ecKuX COETUHEHUI
(MHIyKTUBHBIA U ME30MEPHBIH 3 PEeKThI).

[IpencraBienue o kiaccupUKauu opraHuyeckux BemiecTB. [loHsTne o QyHKIHOHATHHON
rpynme. ['omonorusi. ['omonoruyeckue psiapl. CucteMaTHyecKas HOMEHKIIATypa OpPraHUYECKUX
coenunennit (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobenHoctn M KJIacCUpUKAIMs ~ OpPraHMYecKuXx  peakuuid.  OKHUCIHUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMH B OPTaHUYECKONH XUMHUH.

DKcnepumenmanvHbvle Memoovl U3YUeHUs eujecme U ux npespaujenuti. 03HAKOMIIGHUE C
o0Opa3naMu OpraHM4YecKuX BEUIECTB M MaTepHallaMd Ha HUX OCHOBE, ONBITHI MO MPEBPAIICHUIO
OpraHUYECKUX BEUIECTB MPU HArpeBaHUM (IUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE), KOHCTPYUPOBAHUE
MojIeJIe MOJIEKYJ1 OPraHUYECKUX BEIECTB.

YrieBoaopoasl.

Anxanpl. ['oMonoruueckuil psin ankaHoB, oOmias Gopmyia, HOMEHKIATypa U H30Mepus.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB, SP>-rHOpHUAN3aIiis ATOMHBIX
opburaneil yriepojaa, 6-cBa3b. @u3nueckrue CBOMCTBA aJIKaHOB.

XUMHUYECKHUE CBOMCTBA aJKAaHOB: PEAKIMHU 3aMELICHUs, W30MEpPHU3AlNH, IErHAPUPOBAHUS,
LUUKIIU3al1y, TUPOJIN3a, KpeKuHra, ropeHus. [Ipeacrapnenue o MexaHu3Me peakuuid paguKaabHOTO
3aMeLIEHUS.

Haxoxnaenue B mpupone. CriocoObl OTy4yeHus: U MPUMEHEHUE aJTKaHOB.

[uknoankanel. O0mas ¢gopmyna, HOMEHKIaTypa u u3omepus. OCOOCHHOCTH CTPOCHHS W
XUMUYECKUX CBOMCTB MalbIX (IMKJIOMPONAH, IMKIOOyTaH) W OOBIYHBIX (IMKJIONCHTAH,
[IUKJIOT€KCaH) UKI0aIKaHOB. CriocoObl MOMyYeHHs U IPUMEHEHUE IUKII0ATKAHOB.

Anxensl. ['oMonoruyeckuit ps ankeHoB, obmas ¢popMyiia, HOMEHKIIaTypa. DIEKTPOHHOE U
[POCTPAHCTBEHHOE CTPOCHUE MOJICKYJT aJIKEHOB, SP>-THOpUIM3aIist aTOMHBIX OpOHTalIeil yriiepoa,
o- U m-cBsa3u. CTpyKTypHas M reomeTpuyeckas (Iuc-TpaHc-) uzoMepus. Ousnueckue CBOWCTBa
aIKeHOB. XUMHUYECKHE CBOMCTBA: PEAKIUU MPHUCOCIUHEHHUS, 3aMEIICHUS B O-TOJOXXEHHUE IPHU
JBOMHOM CBSA3M, MoJuMepu3anuu 1 okucienus. [Ipasmino MapkoBHukoBa. KauecTBeHHbIE peakiiun
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJIy4E€HNS U IPUMEHEHNE aJIKEHOB.

AJKagueHbl. Knaccudukanus aJIKaIMeHOB (compspkEHHBIE, U30JIMPOBaHHbIE,
KymynupogarHvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHUSI U XMMUYECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsok€HHBIX AUeHOB. CIocoObI MOTydeHUs
Y IPUMEHEHHUE aIKaIUEHOB.

Anxunel. ['omonorndyeckuil psn ankuHOB, oOmias (opmyrna, HOMEHKIATypa U H30MEpHs.
DNEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJl aJKUHOB, SP-THOpUIM3AIUS aTOMHBIX
opOutaneit yriepoga. dusnyeckue CBOWCTBA aJIKWHOB. XHMHYECKHE CBOWCTBA: pEaKIUU



IPUCOECIUHEHUS, AUMEpHU3alUd U TPUMEPU3ALUHU, OKHCIeHUsA. KHCIOTHbIE CBOWCTBA aJIKMHOB,
HMMEIOLUX KOHLEBYIO TPOHHYIO CBsi3b. KauecTBeHHBIE peakluu Ha TPOHHYI CBs3b. CrocoObl
MOJIy4EeHUs U IPUMEHEHUE aJIKUHOB.

ApomaTtnyeckue yrieBoaopoas! (apeHsl). ['omonmornueckuii psia apeHoB, obmias (opmyia,
HOMEHKJIaTypa U H30Mepusi. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH3oIa.
@dusuyeckrue CBONMCTBA apeHOB. XUMHUYECKHE CBOMCTBA OEH30Jla M €ro rOMOJIOTOB: PEaKLHU
3aMelleHus] B OEH30JIbBHOM KOJbLIE W YIJIEBOJOPOJHOM paJuKaie, PeakUuu MPUCOCAUHEHUS,
oKucJiieHue romoisioroB Oenzona. [IpeacraBienue 00 OpUEHTHPYIOLIEM NEHCTBUU 3aMECTUTENIEH B
OEH30JIbHOM KOJIbLIE Ha INpUMepe AaIKWIbHBIX PpaJAUKaloB, KapOOKCHJIBHOW, TUAPOKCUIBHOM,
aMUHO- M HUTPOIPYMNIbI, aTOMOB TaJoreHoB. OCOOEHHOCTHM XUMHUYECKHX CBOMCTB CTHpOIA.
[Tomumepu3anus ctuposia. CrocoOb! NOIY4YEHUs U IPUMEHEHHE apOMaTUYECKHX YTJIEBOIOPOJIOB.

[Tpuponnsrii ra3. IlonytHeie HedTsHble ra3el. Hedtp m e€ mpoucxoxnenue. KameHHBbIH
yrojib M MNPOAYKTHI ero mnepepabotku. CrnocoObl nepepabOTKHM HEPTHU: NEeperoHka, KPEeKUHI
(TepMHUYECKHH, KaTaTUTHYECKHil), pudopMuHT, nuponus. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOIOB.

DJNEeKTPOHHOE CTPOCHUE TaJOreHIPOU3BOJIHBIX YIIeBOJOpoJaoB. Peaknuum 3amenieHus
rajjoreHa Ha TUAPOKCOTPYIy, HUTPOIpyIIy, LUaHOrpynmy, amuHorpymmy. JleiictBue Ha
raJOreHNPOU3BOAHBIE  BOJAHOTO M CHUPTOBOrO  pactBopa  ménoud. B3aumopelicTue
JUTajJoreHaJIkaHOB C MarHueM U LUHKOM. lloHsTHE 0 MeTalsoOpraHM4ecKuX COEAMHEHHUSX.
Vcnonb30BaHue TIaJOreHIPOM3BOAHBIX YIJIEBOAOPOAOB B OBbITY, TEXHUKE W IIPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKcnepumenmanvHvle Memoovbl U3VHUEeHUs eewjecmeé U UX npespawjeHuli. WN3ydeHHe
($U3NIECKUX CBOWCTB YTJIEBOJOPOJOB (PACTBOPUMOCTH), KAYECTBEHHBIX PEAKLUN YrIeBOJOPOIOB
pasUyHbIX KiaccoB (oOecuBedyrBaHuME OpOMHOI WM MOAHOM BOJBI, pacTBOpa IE€pMaHIraHaTa
KaJlusl, B3aUMOJICHCTBUE alleTUIIEHa C aMMHA4YHBIM pacTBOpoM okcuia cepedpa(l)), kauecTBeHHOE
oOHapy»XeHHe yriepoJia ¥ BOJOPO/ia B OPraHUYECKUX BEIIECTBAX, [10Jy4YeHHE STUIEHA U U3yUeHHE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ Koiuekuusmu «Hepts» m «Yromb», ¢ obpasuamu IiacTMacc,
KaydyyKOB M pPE3UHbl, MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HIPOU3BOIHBIX
YIJIEBOJIOPOOB.

Kuciiopoacoaep:kamue opranu4eckne coeJUHeHHs .

[IpenenbHble 01HOATOMHBIE clIUPTHI. CTpOeHUE MOJIEKYJT (Ha IIPUMEPE METAHOJIa U ATAHOJA).
I'omonoruueckuit psn, oOmas Qopmyna, H30MepHs, HOMEHKIaTypa U Kiaccu(ukanus.
@dusuyeckue CBOMCTBA NPEIEIbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHbie CBA3M MEXIY
MOJIEKYJaMH CIIUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKLMU 3aMEIIEHUs, JErHIpaTaliy, OKUCICHUs,
B3alMO/JICIICTBUE C OPraHUYECKMMHU M HEOPraHMUYECKUMHU Kucioramu. KauecTBeHHas peakuus Ha
OJHOATOMHBIE cHUpTHl. JlelicTBue 3TaHOIAa W MeTaHojJa Ha OpraHu3M uenoBeka. CrocoOsbl
IIOJIyYEHUS U IPUMEHEHUE OJHOATOMHBIX CIIPTOB.

IIpocteie 3¢dupsl, HOMeHKIaTypa U u3oMepus. OcoOOEHHOCTH (U3UYECKUX M XUMHUYECKUX
CBOMCTB.

MHOroaToMHbI€ CIUPTHI — S3TWIEHIJIMKOAb M TIJMIepuH. Du3nueckue M XUMHUYECKHE
CBOMCTBA: pEaKLMM 3aMEIICHUs, B3aUMOJIECHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHUCJIOTaMM, KaueCTBEHHas pPeakLus Ha MHOroaToMHble cnupthl. IlpencraBineHue o mexaHu3Mme
peakuuii HykiaeodusHOTO 3amenieHus. JlelictBue Ha opranu3M yenoBeka. CrocoObl MOTyYCHUS U
IIPUMEHEHHE MHOIOaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIMSIHME THAPOKCOTPYIIBI U OEH30JIBHOTO sijipa.
®dusnueckne cBoiictBa ¢enHona. OCOOEHHOCTH XMUMHUYECKHUX CBOWCTB ¢eHona. KadecTBeHHBIE
peakimu Ha (enon. TokcmuHOCTh (eHona. CrocoObl MOMy4YeHHWS W TpHUMEHeHue (eHoa.
®enonpopMalberuAHas CMOJIA.

KapOonunbHbie coeIMHEHUS — alTbJIETUABI U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIBbHOM
rpymnmnsl. ['omonoruueckue psabl anbAErHIOB M KETOHOB, oOmas ¢opMmyia, H30Mepus u



HOoMeHKJarypa. dusnueckue cBONCTBA aabAErUI0B U KETOHOB. XMMHUECKUE CBOMCTBA aJIb/IEIH]I0B
U KETOHOB: peakuuu mnpucoenuHeHus. OKUCIEHHE albJIETH/I0B, KAau€CTBEHHbBIE pEaKLHUHU Ha
anpaeruabl. CriocoObl MONy4eHUs: U IPUMEHEHHE aJIbJIETUA0B U KETOHOB.

OnHOOCHOBHBIE IpeAEIbHbIE KAapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYII
KapOOHOBBIX KucCiIOT. M3omepus u HoMmeHknarypa. Pusndeckue CBOMCTBA OJIHOOCHOBHBIX
IpeebHBIX KapOOHOBBIX KHUCIOT. BOZOpOAHbIE CBA3M MEXKIy MOJIEKYJIaMH KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOWCTBA, peakUus STEpUPUKALMM, PEAKLIMHU C Yy4acTHUEM
YIJIEBOJOPOAHOrO pagukana. OcoOEHHOCTH CBOMCTB MypaBbMHOM KuCHOTHL. lloHsite o
IIPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIIOXKHBIX 3(upax. MHoroobpaszue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOKMCTB HEMpPEENbHBIX U ApPOMATUYECKUX KapOOHOBBIX KHCIIOT, JHUKApOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KApOOHOBBIX — KHUCIOT:
CTEapUHOBasi, IAJbMUTUHOBAs, OJICUHOBAs, JUHOAEBAA, JUHONEH08as KUCIOThL. CrocoOsl
IIOJIy4EeHHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['omonoruueckuii psa, oOmas ¢opmyina, U30Mepusi ¥ HOMEHKIATYpA.
dusnueckue U XMMUYECKHUE CBOMCTBA: TUAPOJIN3 B KMCION U LIEIOYHOU Cpee.

Kupsr. Ctpoenue, ¢uznveckue U XMMHUYECKHE CBOWCTBA JKUPOB: THAPOIU3 B KHUCIOW M
menoyHoi cpene. OcoOEHHOCTH CBOMCTB JKUPOB, COAEPKALIMX OCTATKH HENPENENbHBIX XKHUPHBIX
Kucnot. JKupsl B Ipupo/Ie.

MBITa KaK CONH BBICITHX KapGOHOBBIX KHCJIOT, MX MOIOIIee NeiiCTBHE.

OOmass xapakTepuctuka yrieBoaoB. Kiaccudukanus yrimeBomoB (MOHO-, JU- H
nojucaxapubl). MoHocaxapuapl: TIUIIOKO3a, (QpPyKTO3a, Tanakro3a, puodo3a, [Ie30KCHpuodo3a.
@dusnyeckue CBOWCTBA U HAXOXkJAeHHE B npupone. PorocuHTe3. XUMUYECKUE CBOMCTBA IIFOKO3bI:
PEAKIMH C Y4aCTUEM CIMPTOBBIX U aJbJAETMIHON IPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOXKEHHUE.
[IpumeHeHue IIII0KO3bI, €€ 3HaUEHUE B JKU3HENEATENbHOCTU opraHusMa. /lucaxapuabl: caxaposa,
MaJlbTO3a M JIaKTo3a. BoccranaBiuBarolye M HEBOCCTaHaBIMBArOIIME Aucaxapuabl. ['maponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHeHue. Ilommcaxapuapl: Kpaxmal, TJIMKOT€H U
nesrosno3a. CTpoeHne MakpoMOJIEKyYJl KpaxMaia, INIMKOTeHa U LeJUTon03bl. Pu3ndeckue CBOMCTBa
Kpaxmajla U LeJUIH0I03bl. XUMUYECKUE CBOMCTBA Kpaxmalla: TWIPOJIU3, KaueCTBEHHAs peaklus C
noJIoM. XMMUYECKHE CBOMCTBA LEJIIFOJIO3bl: THAPOIIN3, OTydyeHue 3UpoB Leoi03bl. [lonsaTue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIETK).

OKcnepumenmanbHbvie Memoovl U3YYEHUs Gewecme U Uux npespaujeHull. pacTBOPUMOCTb
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJAECUCTBHUE 3TAHOJIA C HATPUEM, OKUCIEHUE ITUIIOBOIO CIIUPTa B
aJIbJIeTU/l Ha PacKalIEHHOM MeIHOW MPOBOJIOKE, OKUCIEHHE 3TUIOBOIO CIMPTA AUXPOMATOM Kalus
(BO3MOYKHO HCIIOJIb30BAHME BMJIEOMATEPUANIOB), KAadECTBEHHbIE pEAaKIMM Ha albAeruabl (cC
ruapokcuioMm nuammuHcepeopa(l) u ruapokcumom menu(ll)), peakius riMepuHa ¢ THAPOKCHIOM
meau(ll), xumuueckue cCBOWCTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE pacTBOpa
rmoko3el ¢ ruapokeugoM  menu(ll), B3ammopelcTBHME Kpaxmaga C  MOAOM, peEIlIEHHE
HKCHEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «CrmpTsl U (penonsr», «KapboHoBbie KUCIOTH. CI0XKHbBIE
3(upb».

A3oTcoaeprkaniue OpraHnyecKue coeANHeHusl.

AMMHBI — OpraHn4eckue Npou3BoJHble aMmmuaka. Kiaccupukanust aMuHOB: anudaTrndeckue
U apoMaTUYeCcKHe; MEepBUYHbIC, BTOPUYHbIE M TpeTHuHble. CTpoeHne MOojeKyn, odmas Gopmyia,
U30MepHsi, HOMEHKJaTypa M (U3MYEeCKHe CBOHCTBA. XHMMHMUYECKOE CBOMCTBA anu(aTH4YECKUX
aMHHOB: OCHOBHBIE CBOMCTBA, aJIKWIMPOBAHHUE, B3aUMOJECHCTBYE IEPBUUHBIX AMUHOB C a30THUCTOU
KkucioToi. Cosii alnKuIaMMOHUS.

AHUIMH — IpPEACTaBUTENb aMUHOB apoMarnyeckoro psaa. CtpoeHue aHuianHa. B3aumHoe
BIMSIHUE TpYII aTOMOB B MoJieKyje aHwiInHa. OCOOCHHOCTM XMUMHMUYECKUX CBOMCTB aHMIIMHA.
KavectBennsie peakuuu Ha aHWIMH. CIOCOOBI OTYYESHUS U IPUMEHEHUE amu(paTHIeCKIX aMHHOB.
[Tony4yeHue aHMIMHA U3 HUTPOOEH30Ia.

AmuHokuciotel. Homenknarypa u uzomepus. OTaenpHble NPEACTaBUTENN (.-aMUHOKHUCIIOT:
IJIMIMH, alaHuH. PU3udecKkue CBONCTBA AMUHOKHUCIOT. XMMUYECKHE CBOMCTBA aMMHOKHUCIIOT KAk



aM(pOTEepHBIX OPraHWYECKUX COCIMHEHUH, peakius MOJUKOHAEHCAIlMU, 00pa3oBaHuE MENTHUIHON
cBs3u. buonoruveckoe 3HaueHue aMUHOKUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku xak npuponusie nonumepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTYypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: THAPOIIN3, ACHATYPAIUs, KAYCCTBCHHBIC PEaKIIH Ha OCIKH.

Oxcnepumenmanvhvlie Memoovl U3yeHus geuecms U ux npespaujenuii. pacTBOpeHune 0eaKoB
B BOje, JeHATypamus OEJIKOB TIpH HArpeBaHWU, I[BETHBIC pEAKIUU Ha OEJIKH, pelIcHHe
SKCIIEPUMEHTAJBHBIX 3a/lad 10 TeMaM «A3OTCOJEpIKallie OpPraHHYeCKHe COCOUHEHUS» |
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUIN.

BbicokomosiekysipHbIe cOeJUHEHHUSI.

OcHOBHbBIE TIOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCAMHCHHI: MOHOMEDP, IOJIHMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb MOJMMEPHU3alluu, CPeIHss MoJieKysipHasi Macca. OCHOBHbBIE METO/IbI
CUHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHCHHUI — MOTMMEPHU3alUs U TIOJTUKOH/ICHCAITHSI.

[Tonumepnsle matepuainsl. [ImacTmaccsbl (MONMUATUIICH, TOJUIPONIICH, MOIUBUHIIXIOPH],
MOJINCTUPOJT, TTOTMMETUIMETAKPHUIIAT, TOTUKAapOOHATHI, oMudTHIeHTepedTanar). YTum3anus 1
nepepaboTKa MIacTUKa.

DnacToMephl:  HAaTypajdbHBIA  KaydyyK, CHHTETHYECKHE Kayuyyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIM, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HartypanpHbIe (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHBIC (BHCKO3a, aIleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KApOH U JIaBCaH).

[TonmuMepsl cienuanbHOTO Ha3HaueHUs (Te(IIOH, KeBIap, AJIEKTPOIPOBOISIINE MOIUMEPHI,
OuopasyiaraeMble TIOJIUMEPHI).

DKcnepumenmanvHbvle Memoovl U3YUeHUs eujecme U ux npeepaujenuti. 03HAKOMIICHUE C
oOpa3naMud TOPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, Kay4yyKoB, pELICHHE
AKCIIEPUMEHTAIBHBIX 33124 10 TeMe «Pacro3HaBaHue TIacTMacC ¥ BOJIOKOH.

Pacuémnuie 3a0auu.

Haxoxaenne MOJIGKYISpHON (OPMYIIbI OPTaHUYECKOTO COSAMHEHHS MO0 MACCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXXICHHE MOJICKYJISPHONH (OPMYIbI OpPraHuYecKoro
coeuHEeHUs 10 Macce (00bEMY) IPOAYKTOB CrOpaHUs, MO KOJUYECTBY BEIIEeCTBa (Macce, 00bEMY)
MPOJAYKTOB PEAKIMM W/UIM HCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYPHOH (OpPMYIIBI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOWMCTB WJIH CIOCOOOB IOJTYYCHHS,
OTpe/ieNICHUE JI0JIM BbIXO/a MPOIYKTa PEaKlUu OT TEOPETHUECKH BO3ZMOKHOTO.

Mescnpeomemusie ces3u.

Peanuzanusi MeXINpeaIMEeTHBIX CBSI3€H IpPU U3YYEHHHM OpraHuydeckod xumuu B 10 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIMX EeCTECTBCHHO-HAYYHBIX TOHSATHH, TaK H
MOHSTHM, TPUHSTHIX B OT/IEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYUYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (DaKT, TUTIOTE3a, TCOPHS, 3aKOH,
aHalM3, CHUHTE3, Kiaccuukanusi, HaOIIOJACHHe, U3MEpPEeHHe, HKCIEPUMEHT, MOJIeb,
MOJICJIUPOBAHUE.

®duszuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3WUYCCKUE BEITUYMHBI, €IMHHIIBI
U3MEpEHUs], CKOPOCTh, SJHEPIHsl, Macca.

buonorus: kierka, opraHus3M, JKOCHCTeMa, Ouocdepa, MeTadoIu3M, HACIEACTBECHHOCTH,
aBTOTPO(HBIA M TEeTepOoTpOdHBIA THUI THUTaHUSA, OpokeHue, (POTOCHHTE3, MbIXaHUE, OCIKH,
YTIIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

I'eorpacdus: mose3Hble HCKOMaeMble, TOTUIUBO.

TexXHOIOTHS: MHIIEBbIC MPOJYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



11 KJIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocraB aTOMHBIX sAjep. XuMudeckuil anemeHT. M3oronsl. CTpoeHUE 3JIEKTPOHHBIX
000J10YeK aTOMOB, KBAaHTOBBIE YKCJIa. DHEPreTHUECKUE YPOBHH U OYPOBHU. ATOMHBIE OpOUTAIIH.
Krnaccudukanus XUMAYECKUX JIEMEHTOB (s-, p-, d-, f-amemenTsl). PacnipeneneHue 31eKTpOHOB 110
aTOMHBIM OPOUTAIAM. DJIEKTPOHHbIE KOH(QUIypallud aTOMOB 3JIEMEHTOB IE€PBOIO—4YETBEPTOrO
NEPUOJIOB B OCHOBHOM H BO30YXIEHHOM COCTOSHHUH, JJICKTPOHHBIE KOH(QUTYpalil HOHOB.
ONEKTPOOTPULIATEIIBHOCTD.

Ilepuonnueckunn 3akoH u llepuogmyeckas cucremMa XuMUYECKHX dieMeHToB 1.
Menpeneesa. CBsi3b NEpUOJUUECKOrO 3aKOHA U [lepnonnyeckoil CHCTEMbI XMMHYECKUX 3JIEMEHTOB
C COBPEMEHHOI Teopuel CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTBIX M CIOXKHBIX BEILECTB I10 I'PyIIlaM U NepuojiaM. 3HaueHue
nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuyeckasi CBA3b. BHIBI XMMHYECKON CBA3M: KOBAICHTHAs, WOHHAs, METAJUIMYECKAas.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHON CBSI3U: OOMEHHBIM M JOHOPHO-aKLIENTOPHBIA. DHEPrus u
uInHa CcBA3U. llomsApHOCTH, HANPaBIEHHOCTH M HACHILIAEMOCTb KOBAJICHTHOM CBsA3H. KparHble
cBA3U. BonopoaHas cBsa3b. MEKMOIEKYJISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCT M BaJICHTHBIE BO3MOYKHOCTH aTOMOB. CBA3b 2JIEKTPOHHON CTPYKTYPBI MOJIEKYJ
C UX TEOMETPUUYECKUM CTPOEHHEM (Ha IPUMEPE COEAUHEHUN 3JIEMEHTOB BTOPOTO MEPUOJA).

IIpencraBneHne O  KOMIUIEKCHBIX — coequHeHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHa!
KOMIUIEKCOOOpa3oBarenb, JIMTaHAbl. 3HAYEHUE KOMIUIEKCHBIX coenuHeHuid. [lonstue o
KOOPJAUHALIMOHHOW XUMUH.

BemectBa MOJEKYJISIPHOrO U HEMOJEKYJISPHOIO CTPOEHHUS. THIBl KPUCTAIIIMYECKHUX
peweéToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonstue o nucnepcHbix cuctemax. Mctunnble pactBopbl. [IpencraBieHue 0 KOJIOMIHBIX
pactBopax. CriocoObl BbIpaK€HUSI KOHLIEHTPALMU pacTBOPOB: MaccoBas J10JI BELIECTBA B pacTBOPE,
MoJIIpHasi KOHLIEHTpauus. HacplllleHHble ¥  HEHACBHILIEHHbIE PAacTBOPbl, PACTBOPUMOCTD.
Kpucrannoruaparsl.

Knaccuukanuss ¥ HOMEHKIATypa HEOPraHMYECKHMX BeIIeCTB. TpHBHATbHBIC HAa3BaHHA
OTJIENBHBIX MTPEICTABUTENIEH HEOPraHMYECKHUX BEILIECTB.

Knaccudukarnus XMMAYECKHX pPEaKIUii B HEOPTaHMYECKOW M OPraHMYECKOW XUMHH. 3aKOH
COXPAaHEHHs MAacChl BEIECTB; 3aKOH COXPAHEHWs W IPEBPALlEHUS SHEPTUU IPU XUMUYECKUX
peakumsx. TermoBbie 3 PeKTb XUMHUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKOpOCTh XUMHUYECKOH peakiuy, e€ 3aBUCUMOCTb OT Pa3IN4HbIX (akTopoB. ['oMoreHHsle u
rereporeHHsle peakiuu. Karanus u katanusaropsl.

OOpatuMble 1 HeOOpaTHMbIe peakuu. XUMHUYECKoe paBHOBecre. KoHcTaHTa XMMHUYECKOTro
paBHOBecHs. DakTOphl, BIUAIOIIME Ha IOJOXKEHHUE XMMHUUYECKOTO paBHOBECHS: TeMIlepaTypa,
JaBJICHUE U KOHILICHTPALUM BEILECTB, y4acTByOIUX B peakuuu. [Ipuanun Jle arense.

Onexkrponurnueckas auccouuanuss. CuiibHble M ciaOble  21eKTpoiauThl. CTEneHb
aucconuanuu. Cpena BOOHBIX PacTBOPOB: KHCIOTHAs, HEWTpallbHAsA, LIENIOYHas. BoaoponHblil
nokazarenb (pH) pactBopa. ['maponus coneid. Peakiuu nonnoro ooMena.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb okucieHusa. Okuciaurens U
BOCCTaHOBUTENb. lIpomecchl OKUCIEHMS M BOCCTAHOBJIEHMS. BakHEWIIWE OKUCIHUTENH U
BOCCTAHOBUTEJIN. MeTOJ| 37IEKTPOHHOr0 OajlaHca. DJIEeKTPOJIN3 paCTBOPOB U PacIlyIaBOB BELIECTB.

OKkcnepumenmanvhble Memoobl U3VYeHUs Geujecme U Ux npespawjenuli: PpasioKeHHe
IIEPOKCHJA BOAOPOJAa B IPUCYTCTBUM KaTalM3aTopa, MOJEIM KPUCTAIUIMYECKHUX PEIIETOK,
IIPOBEJICHUE peaKLUii HOHHOIO 0OMEHa, OIIPE/IETIEHUE CPENIbl PACTBOPOB C MIOMOILBIO UHIMKATOPOB,
U3y4eHHUE BIMSAHHUSA DPA3JIUYHBIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOH peakiuM U IOJIOKEHUE
XUMHYECKOI'O PABHOBECHSI.



Heopranuueckasi Xumusi.

[Tonoxenne nHemerauioB B Ilepmoaudeckoil cucreMe XHMHUYECKUX dneMmeHToB .M.
MenzaeneeBa U OCOOCHHOCTH CTpPOEHHUSI HMX aTroMoB. DU3WYECKHE CBOMCTBA HEMETaJIOB.
ANoTpomnusi HeMETaJlIoB (Ha IpuMepe KUCIIopoa, cepbl, pocdopa u yriepoaa).

Bogopona. Ilomyuenue, ¢u3nueckue M XHMHUYECKHE CBOMICTBA: peaklUu C MeTallaMH U
HEMETAUIAMH, BOCCTAaHOBUTEbHbBIE CBOUCTBA. [ uapuabl. TONIMBHBIE JIEMEHTHI.

l'anorensl. Haxoxnenue B HpHpoje, CIOCOOBI MONyYeHHUs, (U3NYECKUE U XHUMHUYECKUE
cBorictBa. ['anoreHoBomopoabl. BaxHellne KUCIOPOACOAECPKAIME COEAUHEHHUS TaJOreHOB.
JlaboparopHble U TPOMBIIUICHHBIE CIIOCOOBI MOMyYeHUs rajioreHoB. [IpuMeHeHne rajoreHoB U ux
COCIMHECHUI.

Kucnopon, o3on. JlaGoparopHble W NPOMBIIUIEHHBIE CHOCOOBI TMOJYYEHHS KHCIOpPOJa.
dusnyeckre U XMMUYECKHUE CBOICTBA U IPUMEHEHHUE KUCII0pO1a U 030HA. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxenue B mpupojie, Croco0bl moiaydeHusi, Gu3nyecKkue U XuMUYeCKUe CBOMCTBA.
CepoBognopon, cynbdunbl. Oxeun cepol(IV), okcun cepri(VI). CepHuicTas U cepHasi KHCIOTH U UX
cosd. OCOOEHHOCTH CBOMCTB CepHOM KUCTOTHI. [IprMeHeHne cepbl U e€ COCTMHEHHM.

A3oT. Haxoxaenue B mpupose, CrocoObl MorydeHusi, GU3n4eckue 1 XUMHUECKUE CBOWCTBA.
Ammuak, HUTpuABL. OKCHABI a30Ta. A30THUCTas W a30THAas KUCIOTHI U UX coid. OcoOeHHOCTH
CBOMCTB a30THOM KUCIOTHI. [I[puMeHeHne a3ota u ero coeAMHEHUNH. A30THbBIE YAOOPEHHUS.

®octhop. Haxoxnenue B mpupone, crnocoObl HOMydyeHUs, (puU3Mveckrue U XUMHUYECKHE
coiictBa. ®ochuasr u Gochun. Oxcuasl pochopa, hocopHas kuciora u e€ conu. [IpumeHnenue
dhocdopa u ero coequnenuii. DochopHbie y100peHHUSL.

Yriuepon, HaxoXACHHE B Tpupoje. AJuioTponHble Mogudpukanuu. Dusmdeckwe u
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yrieponoMm. Okcun yriuepona(ll), okcun
yraepona(IV), yronpHas kucinora u e€ coinu. AKTMBHPOBAaHHBIA yroiib, afcopOuus. dynaepeHst,
rpadeH, yriepoaHabsle HaHOTPYOKHU. [IprMeneHue npocThIX BemiecTB, 00pa3oBaHHBIX YTIEPOAOM, U
€ro COCIMHECHUM.

Kpemuuii. Haxoxxnenue B mpupoje, CrnocoObl MoiyueHus, (U3NYECKhe U XHUMUYECKUE
cBoiictBa. Oxcupa kpeMHusi(IV), kpemHHeBasi KUCIIOTA, CUIUKATHL. [IpuMeHeHHe KpeMHUS U ero
coenuHeHnil. CTEKJI0, €ro nojay4yeHue, BUJIbl CTEKIa.

ITonoxxenne meramioB B llepuonnueckoil cuctemMe XMMHUUECKHX 3JeMeHTOB. OcobeHHOCTH
CTPOCHHS JIEKTPOHHBIX 000J704YeK aTOMOB MeTaioB. OOmue (u3nyueckue CBONCTBA METAILIOB.
[Ipumenenue metaioB B ObITy U TexHUKE. CIlIaBbl METAJIJIOB.

DNEKTPOXUMHUYECKUN psJl HApsDKeHUH MeTaiioB. OO1ue crnoco0bl MOTyYeHHs] METaJIOB:
TUIPOMETAUIYpIrusi, MUPOMETAUIyprusi, 3JaeKTpoMeTairyprus. [IoHsSTHE O KOppO3MM METaJIOB.
CriocoOsl 3a1UThl OT KOPPO3HUHU.

OOmass xapaktepuctuka MetaioB IA-rpymnmbr [leproandeckoit CHUCTEMBl XUMHYECKHX
sneMmeHToB. HaTpuii u kanuii: monydenue, ¢uznyecKue MU XMMHYECKHE CBOWCTBA, NMPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUH.

O6mras xapaktepuctuka MetauioB IIA-rpynmber [lepuoawdeckoil CHUCTEMBI XHUMHYECKHX
9JIEMEHTOB. Maruuii U KaiblUUi: NodydeHue, GU3nIecKue U XMMUYECKUEe CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenHeHui. JKECTKOCT BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AJNIOMUHHI: TIONydeHue, (U3NYecKHe M XHUMHUYECKHE CBOWCTBA, MPUMEHEHHE IPOCTOTO
BEUIECTBA M €ro coeAMHEeHU. AMQOTepHbIE CBOIICTBAa OKCHAA M THUIPOKCHIA aATIOMUHUS,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUS.

OObmass xapakTepucTuka MeTauioB nodouyHbsix noarpynn (b-rpynm) Ilepuonnyeckoii
CUCTEMBI XUMUYECKUX JIEMEHTOB.

®duznueckre U XMMHYECKUE CBOMCTBA XpoMa U €ro coeauHeHui. OKCHIBI U THAPOKCUIBI
xpoma(Il), xpoma(Ill) m xpoma(VI). Xpomarbl M AUXpOMaThl, UX OKHUCIUTEJIbHBIE CBOMICTBA.
[Tony4yeHnue u npuMeHeHUe Xxpoma.



duznyeckue M XUMHUYECKHME CBOMCTBA MapraHiia M €ro coeauHeHuil. Baxueiimme
coenunenust mapranua(ll), mapranua(IV), mapranua(VI) u mapranua(VIIL). [lepmanranar kanus,
€ro OKHCIUTENbHbIE CBOMCTBA.

dusnueckre U XMMUYECKHE CBOMCTBA JKejie3a U ero coequHeHuil. OKCUIbI, TUIPOKCUIBI 1
conu xene3a(ll) u xeneza(Ill). [Tomyuenune u nmpuMeHeHUE kKejne3a U €ro CIIaBOB.

OuU3NYECKUE U XMMHUYECKHUE CBOWMCTBA Meau U €€ coequHeHui. [lomyyenue u npuMeHeHue
MEIU U €€ COCTUHEHUH.

[uuk: momydenue, PuU3NYecKUe U XUMUUYECKUE CBOKWCTBA. AMGOTEpHBIC CBOWCTBA OKCUAA U
TUAPOKCHJIa IUHKA, TUPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne nuHKa U €ero COeJMHEHUN.

DKcnepumenmanvHble Memoobl U3VUeHUs 8euwecms U ux npespaujenuti: n3ydeHue oopasion
HEMETaJJIOB, TopeHue cepbl, ¢docdopa, kene3a, MarHUs B KUCIOPOJE, HU3YyYEHHE KOJUICKIMH
«MeTtaiibl U CIUIaBb», B3aUMOJCHCTBUE IIEIOYHBIX U IIEJIOYHO3EMEJIbHBIX METaUIOB C BOJIOH
(BO3MOXKHO HCHOJb30BAaHUE BUCOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kelle3a C PacTBOPAMHU
KHUCJIOT U IIeJIoYel, Ka4yeCTBEHHbIC pPEaklMM Ha HEOPraHUYeCKHe aHWOHBI, KaTUOH BOJOpOAa U
KaTHOHBl METAJUIOB, B3aUMOJIEUCTBUE TMAPOKCUIOB AJIOMUHUS U IIUHKA C PACTBOPAMM KHUCIOT U
1IeJI0YEH, pelIeHHE YKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMaM «[ anorens», «Cepa u €€ COeTMHEHUS,
«A30T U Qochop U uX coequHeHUs», «MeTalibl TNIaBHBIX MOArpyHm», «MeTamisl MmoOOYHbBIX
MOATPYIIID.

XUMUA U )KU3Hb.

Ponp xumuu B obecliedeHHH YCTOWYUBOTO Pa3BUTHS 4denoBeuecTBa. [loHITHE O HAyIHBIX
METOAaxX MO3HAHUS U METOJOJIOTMU HAy4YHOrO MCCleloBaHMs. HayuHble NpUHLUNBI OpraHu3aluu
XUMHYECKOTO TMPOU3BOJCTBA. [IpOMBINUICHHBIE CIOCOOBI MOTYYCHHUS BAKHEUIIUX BEIISCTB (Ha
puMepe MPOU3BOJICTBA aMMMaKa, CEPHOW KHCIOTHI, MeTaHousa). [IpomblluieHHbIE CIOCOOBI
MOJIyYEHUsI METaUIOB U CIJIABOB. XHMHUUYECKOE 3arps3HEHUE OKpYXKalolled Ccpeabl U €ro
nocneAcTus. Ponb Xxumun B o0ecrieueHnn SHEpreTuYeckoi 6€30macHOCTH.

Xumusi U 310poBbe uyenoBeka. JlekapcTBeHHble cpenactBa. [lpaBuna wucmosb30BaHUs
JIEKApCTBEHHBIX IpenaparoB. Poibs XuMuK B pa3BUTUN MEIULIMHBI.

XUMHUS THIU: OCHOBHBIC KOMIIOHEHTHI, MUIIECBbIe N00aBKH. Ponb Xxumum B oOecrieueHun
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepubie cpeactBa. beiroBas xumus. I[lpaBuna 0Ge3omacHOTO
MCIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHUH B IIOBCEAHEBHON KU3HU.

XUMUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTepHAIIbI (IIEMEHT, OETOH).

XuMus B CeNIbCKOM X03stiicTBe. OpraHndeckue 1 MUHEpaJIbHbIE YA00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUajbl, KPACKH, CTEKJI0, KepamuKka. Marepuaibl 1Jis
aneKTpoHuKU. HanoTexHonoruu.

Pacuémnuie 3a0auu.

Pacuérbl: Macchl BemecTBa Wik 00bEMa Ia30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MACChl (00bEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB pPEaKIUu, €ClAH OJHO M3 BEIIECTB HMMEET IpUMecH, Macchl (00bEMa, KOIMYecTBa
BEILIECTBA) MPOJAYKTa PEaKIMH, €CIUM OJHO U3 BEIIECTB JIaHO B BHJIE PACTBOpPA C ONpPEAeNEHHON
MacCOBOM J10JIel pacTBOPEHHOTO BEILIECTBA, MACCOBOM JI0JIM U MOJISIPHOM KOHIIEHTPALlUM BEIIECTBA
B PacTBOpE, JI0JIM BHIX0/1a MIPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3MOYKHOTO.

Mesicnpeomemnvle césa3u.

Peanuzanust MeXnpeIMeTHBIX CBsI3€i MPpU M3YyYEHHUU OOIIe 1 HeopraHuueckoi Xumun B 11
KJIacCe OCYUIECTBIIIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSTUN, TPUHATHIX B OT/ACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIEC TIOHATHUS: SIBJICHUE, HAYUHBIH (haKT, TUIoTe3a, TEOpHs, 3aKOH,
aHallu3, CHWHTE3, KIAacCU(PUKALUs, TEePUOJUIHOCTh, HAONIOJACHHE, H3MEPEHUE, OSKCIICPUMEHT,
MO/I€JIb, MOAEIIUPOBAHNE.

®duznka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIIbI,
PaZMOaKTUBHOCTh, MOJIEKYJa, HHEPreTHMYECKUN YpPOBEHb, BELIECTBO, Telo, 00BEM, arperaTHoe



COCTOSIHUE BEILIECTBA, MACAIbHBIN Ia3, (pU3MYecKHe BEIMYUHBI, €JUHUILIBI U3MEPEHUs, CKOPOCTh,
JHEprus, Macca.

buonorus: knmerka, opraHusM, OJKocucTema, Ouocdepa, wmeraboin3M, MakKpo- H
MHUKPOAJIEMEHTBI, O€JNKH, >KUPBI, YIJIEBOJAbI, HYKJICHHOBBIE KHUCIOTBHI, (EpPMEHTHI, TOPMOHBI,
KpyTrOBOPOT BELIECTB U MIOTOK SHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHbBIE TOPOIBI, TTOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosorusa: XuMudeckass IPOMBIIUIEHHOCTb, METAJULYPIUs, CTPOUTENIBHBIE MaTepUalbl,
CENTbCKOXO3SMICTBEHHOE  NPOW3BOACTBO, THIIEBAas IPOMBIIICHHOCTh,  (papmaleBTHUecKast
IIPOMBIIIJIEHHOCTD, TPOU3BOJICTBO KOCMETHYECKUX IPENapaToB, MPOU3BOICTBO KOHCTPYKLIIMOHHBIX
MaTEpUAJIOB, AIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA [TPOI'PAMMEI 110 XUMNWUN HA
YIJIYBJIEHHOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIBTATHBI

B cooTtBercTBHU C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJAO0OM B CTPYKTYPC JIMYHOCTHBIX
PE3yJbTaTOB OCBOCHUS MpeaMeTa «XUMHs» Ha YPOBHE CpelHEro oOIero oopa3oBaHusl BbIAEICHBI
CJIEIYIOIHE COCTABJISIONINE: OCO3HAHNE O0YUaIOIIMMUCS POCCUMCKON IpaXaaHCKON MIEHTUYHOCTH,
TFOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOONPEIEICHUIO; HAIMYME MOTHBALUU K
00y4eHHIO; TOTOBHOCTh W CHOCOOHOCTH OOYYaIOIIMXCSl PYKOBOACTBOBATbCS TNPUHATHIMH B
oOuiecTBe MpaBUIaMu U HOPMaMU MMOBEJICHUS; HATHUKEe TPABOCO3HAHUS, IKOJIOTHUECKON KYJIbTYPbI;
CHOCO6HOCTB CTaBUTDb LCJIU U CTPOUTD )KU3HCHHBIC ITJIaHBLIL.

JluuHOCTHBIE pe3ynbTaThl OCBOEHUS NpeaMeTa «XUMHUS» OTPaKalT CHOPMUPOBAHHOCTH
OTbITAa MO3HABATEIBHON M MPAKTHYECKOW NEATENHHOCTH OOYyYaroIlluXcs B MPOIECCE pealu3aluu
00pa3oBaTeNbHOMN JeSTEIbHOCTH.

JIudHOCTHBIE pe3ylbTaThl OCBOEHUS TpeaMeTa «XUMHUS» OTPAKAT CHOPMUPOBAHHOCTH
OTbITa TIO3HABATENBHON M MPAKTHUYECKON NEATENbHOCTH O0YyYaloUIMXcs B MpPOLEcce peau3aluu
00pa3oBaTeNbHON IEATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xxaaHCcKOro BOCIMTAHUSA:

OCO3HaHMA OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NpaB M OOS3aHHOCTEH, YBaXKCHHS K
3aKOHY U [IPaBOIOPSIIKY;

MNpeaACTaBJICHUA O COLOUAJIbHBIX HOpMax MW IpaBUJIaxX MCKINYHOCTHBIX OTHOILIEHUHU B
KOJUIEKTUBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIBHOCTHU INPU CO3JAHUM YYEOHBIX MPOEKTOB,
pelIeHrnr y4eOHbIX U MTO3HABATENIbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaTh U NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI JIPYTUX
MIPH aHAIKM3E PAa3IMYHBIX BUJIOB yUEOHON AESITEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIMTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTE€UYECTBEHHOW XUMUU;

YBaXKCHHSI K MPOIIECCY TBOPUYECTBA B OOJACTH TCOPUH M MIPAKTHUECKOTO MPIIOKESHUS XUMUH,
OCO3HaHHUSl TOTO, YTO JIJaHHbIE HAYKH €CTh Pe3yNlbTaT UIUTENbHBIX HAONIOIEHUH, KPOMOTIMBBIX
OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPyda y‘-IéHBIX " MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIOIIEM aHalu3e HHPOopMaIIN
0 NCPCAOBBIX JOCTUKCHUAX COBpeMeHHOfI OTCUECTBEHHOU XUMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBCHHOI'O CO3HAHU, STHYCCKOI'O IMMOBECACHUS,

CIOCOOHOCTH OIICHMBATh CUTYalluH, CBA3aHHbIC C XMMHUYECKUMU SIBICHUSIMH, U TPUHUMATH
OCO3HAHHBIC PCUICHUA, OPUCHTHUPYSACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMbI U ICHHOCTH,

FOTOBHOCTU OLIEHHUBAaThb CBOE NOBEACHUE M IIOCTYIIKM CBOUMX TOBApULIEH C NO3ULUN
HPAaBCTBCHHLIX U ITPABOBLIX HOPM U C y‘IéTOM OCO3HaHuA HOCJIGI[CTBI/II;'I IMOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHMs LEHHOCTeH 310poBOro M Oe3omacHOro oOpas3a JKU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOJIIOICHHS TIPaBHJI 0€30IaCHOTO OOpAIIeHUs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM JKU3HH,
B TPYJIOBOH JAESATEIBHOCTH;

IMOHUMAaHUW HCHHOCTHU MMPaBUJI HHANBUAYAJIBHOI'O U KOJUICKTUBHOI'O 6G3OHaCHOI‘O IIOBCACHUA
B CUTyalUsIX, YIPOXKAIOIINUX 3I0POBbIO U )KU3HHU JOJEH;

OCO3HAHMA TOCJIEICTBUA W HENPUATHS BPEIHBIX NPUBBIYCK (YMOTPEOJICHUS aJKOTroJIs,
HapKOTHUKOB, KYpEHHUS);

5) TpyA0BOIro BOCIMTAHMSA:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEJJOBATEIbCKON  JEATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEIHHOCTH;



YCTAaHOBKM Ha AaKTHMBHOE YYacTH€ B PEIICHUHM NPaKTHUYECKUX 3aJad  COLHAIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IKOJIbI);

HWHTEpeca K MPaKTHIECKOMY M3yYEHHUIO TPO(eccHii pa3IMyHOro pojia, B TOM YUCJIE Ha OCHOBE
MIPUMEHEHUS NMPEMETHBIX 3HAHUH M0 XUMUU;

YBOKEHUSA K TPYY, JIIOJAM TPyJa U Pe3yIbTaTaM TPYJI0BOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYaTbHOW TPacKTOpUU 0oOpa3oBaHUs, Oymyliei
podeCCuu M peaau3alri COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHMS:

IKOJIOTHUYECKU I1€1eCO00Pa3HOr0 OTHOIIEHUSI K TMPUPOAE KaK HMCTOYHUKY CYIIICCTBOBAHHUS
JKM3HHU Ha 3emiie;

MMOHUMAHHUS TJIOOAIBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOeM, BIHUSHUS SKOHOMUYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOAHOMN U COLIMATILHOM CPEIbI;

OCO3HaHUs HEOOXOAMMOCTU HCIIOJIb30BAaHUSA JTOCTHXKEHHM XUMHUU JUIsl PELICHUsT BOIPOCOB
PalMOHAIBHOTO MTPUPOAOTIOI30BAHHUS;

aKTUBHOTO HEMPUATHUS JEHUCTBUM, MPUHOCIIIMX BpEA OKpYKAIOUIEH NPUPOJHOU Cpele,
YMEHHUS TPOTHO3UPOBATH HEOJArONPHUATHBIE AKOJIOTHYECKHE ITOCIEACTBUS MPEANPUHUMACMBIX
JENUCTBUN U IIPEAOTBPALIATh UX;

HAJIMYUS PA3BUTOIO HKOJOTHMYECKOIO MBIIUICHUS, JKOJOTHYECKOH KYJIbTYpbl, OIBITA
NESATEIbHOCTH  JKOJIOTHUECKOW  HANpaBlIEHHOCTH, YMEHHS  pPYKOBOJICTBOBAaThCSI HUMH B
MMO3HABATEJIbHOW, KOMMYHHUKATUBHON M COLIMAIIBHOW IMPAKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMooouu;

7) HEHHOCTH HAYYHOT0 ITO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO Pa3BUTHUS HAyKd W
0OIIIeCTBEHHON MTPaKTHUKH;

MOHWMAaHUs CHeNU(PUKN XUMHH KaK HayKu, OCO3HaHus €€ poau B (hopMupoBaHUH
paIlMOHAIPHOTO HAYYHOT'O MBIIIUICHHSI, CO3JIaHUU IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIeM
MHUpE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, B O3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM CoXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOON 3HAYMMOCTH XHUMHHU I COBPEMEHHOW IMBHIM3ALMU: B €€
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH W Ba)XHOM POJIM B CO3JIaHUM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYpPBI, B PEHICHUH TJIOOATBHBIX MPOOJIEM yCTOHYMBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOMN, MUIIIEBOM M IKOJOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00CCTICUCHUH
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(OPTHOM KU3HH KAXKIOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOM  TI'PAaMOTHOCTH: TOHMMAaHUS  CYIIHOCTH  METOJOB  IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HWCIOJB30BaTh TOJMy4YaeMble 3HAHUS IS
aHanM3a U OOBSICHEHUS SIBJICHUH OKPYIKAIOIIET0 MUPa U MPOUCXOAIINX B HEM H3MEHECHUM, YMEHUS
nenath 000CHOBAaHHBIC 3aKIIOYCHHSI HA OCHOBE HAayYHBIX (DAKTOB M UMEIONIUXCS JAHHBIX C IEIBI0
MOJYyYEHUS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO MCIOJB30BaTh XUMHUECKUE 3HAHUS I PEIICHUs Po0JieM B
peaNbHbBIX KU3HEHHBIX CUTYyaIUX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHHMI0O M CamMOOOpa30BaHUIO, K
AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUU MO XUMHUH B COOTBETCTBUHU C KU3HEHHBIMH MMOTPEOHOCTAMH;

HWHTEpeca K 0COOEHHOCTSM TPy/la B pa3IudHbIX chepax mpodhecCHOHATBHON NeITeIbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATDI
MeranpenmMeTHbie pe3yIbTaThl OCBOSHHS IPOTPAMMBI [10 XMMHUH Ha YPOBHE CPETHETO OOIIEro
00pa30BaHMsI BKITFOYAOT:



3HaUYUMbIC 11 (POPMHUPOBAHUS MHPOBO33PECHHUS OOYYAIOMIMXCS MEKIUCIUTUIMHAPHBIC
(MeXIpeIMETHBIC) OOIICHAYYHBIE MOHSITHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MHUpa U
cnenuduKy METOOB IMO3HAHUS, HCIIOJIB3YEeMBbIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTRBO,
JHEPrus, IBJICHHE, TPOLIECC, CHCTEMa, HAyYHBIH (DaKT, MPUHIUI, TUTIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEeOopHs, HCCIIeIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT H IPYTHUEC);

YVHUBEpCAIbHBIC YUeOHBIC EHCTBUS (IMO3HABATEIIbHBIC, KOMMYHUKATUBHEIE, PETYISTUBHBIC),
obecrieunBaroniye (GpopMupoBaHue (YyHKIHOHATBHOW T'PAMOTHOCTH M COITMAIBHOM KOMITCTCHIIMH
o0yJaromuxcs;

CIOCOOHOCTD oOy4Jaronuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCITUTIINHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHWS W YHUBEPCAIbHBIE YyYeOHBbIC JMACHCTBHS B TIO3HABATCILHOU U
COIIMAIBHON TTPaKTHKE.

MeTtanpeaMeTHble  pe3yabTaThl  OTPAXKAIOT OBJAJICHUE YHHUBEPCAIbHBIMU  YYCOHBIMH
MMO3HABATEIIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISATHBHBIMH JICHCTBUSIMU.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JJornYecKue el CTBUSI:

CaMOCTOSITENILHO  (OPMYJIUPOBAaTh W aKTyaJU3UpOBaTh MpoOJjeMy, paccMaTpuBath &
BCECTOPOHHE;

OMpeNeNsaTh UEIN JACSITeNIbHOCTH, 3aJlaBasi TapamMeTpbl W KPUTEPUU UX JIOCTUKEHUS,
COOTHOCHUTB PE3yJIbTAThl ACATEIHHOCTH C IMTOCTABJICHHBIMH IIEIISIMHU;

WCIIONBb30BaTh IPU OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATD
XapaKTEepHbIC TMPU3HAKKM TIOHATHH M  YCTAaHABIMBAaTh HMX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE TIOHATHS IS OOBSICHEHUS OTJEIBHBIX (DAKTOB U SIBJICHHUIA,

BBIOMPATh OCHOBAHUS W KPUTEPUH TSI KIacCU(UKAITMU BEIICCTB U XUMHUYECKUX PEaKIIHi;

YCTaHABIIMBATh PUYUHHO-CIICJICTBEHHBIE CBSA3U MEX/y N3YyYaEMbIMU SIBJICHUSIMU;

CTPOUTD JIOTHYECKUE PaCCyKJIeHUS (MHAYKTHBHBIC, ACIYKTHUBHBIC, TI0 aHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH W TMPOTHBOPEUHsS B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYIHpPOBATH BBIBOJBI W
3aKJIIOYEHUS;

MPUMEHATh B TPOLIECCE MO3HAHUS HCIIOJIB3YEeMbIE B XHUMHU CHMBOJIMUYECKHE (3HAKOBBIC)
MOJICJIH, TTPeoOpPa30BbIBATh MOJICIbHBIE MPEICTABICHUS — XHUMHUYECKHH 3HAK (CHMBOJ) 3JIEMEHTA,
XUMHUYeCKass (QopMmylsia, ypaBHEHHWE XUMHYECKOH peakuud — TpH PEHICHHH Y4eOHBIX
MTO3HABATENIPHBIX W MPAKTHYECKUX 3a/1ay, MPUMEHATh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MMPU3HAKOB U3y4a€MbIX BELIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe UCCJIEN0BATEIbCKHE TeHCTBHSI:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKIIUI;

dbopmyaupoBaTh €AMW W 3aJadyd  UCCIEIOBAHUS, WCIIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIC BOMPOCH B KAUE€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JJIsI
(hopMHUPOBAHMS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3hIBAEMBIX CYXKICHU;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJILHOTO IUIAHHPOBAHUS U TPOBEACHUS YUYEHUUYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOIIOJaTh 3a XOJOM IIPOIecca, CaMOCTOSATEIBLHO
MPOTHO3MPOBATh €ro pe3ylbTaT, (OpMYyIUpOBaThH OOOOMICHUS ¢ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HMCCICIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJICTAHHOMN
pabore;

npuoOpeTaTh OMNBIT YYCHHUYECKOW HCCIIENOBATEILCKOM M TMPOEKTHOW JEATEIBHOCTH,
MPOSIBJSATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHUS
MPaKTHYECKHX 3a/1a4, IPUMEHEHUIO Pa3INYHBIX METOJIOB ITO3HAHMS.

3) paGora ¢ undopmanueii:

OPHUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(GOpMAIUU (HaydHO-TIOMYJIsIpHAs JINTepaTypa
XUMHUYECKOTO COJIEp’KaHMsl, CIpaBOYHbIe TocoOusA, pecypcbl WHTepHeTra), aHaNIM3UpPOBaTh
nHpOpMAIIMIO pa3IUYHBIX BHJAOB W (GOPM TPEACTABICHHS, KPUTUYECKH OIICHUBATh ¢&
JIOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTb;



(dbopMynHUpoBaTh 3aMpoChl W TNPUMEHATh pa3IUYHbIE METOAbI IMpHU IOUCKE MU O0TOOpe
nHpopManuu, HeOOXOIMMOH [T BBITIOJIHEHUS YUeOHBIX 33]a4 ONPEIeIEHHOTO THIIA;

pUOOpETaTh OMNBIT HCHOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (OpMY MpeicTaBlieHUs HHPOpMAIUH (CXEMBI,
rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BAaTh HAYUYHBIH SI3bIK B KAYECTBE CPEJICTBA IIpU paboTe ¢ XUMUYECKOM HH(OpMaLIHEii:
NPUMEHATh MEXIpeIMETHbIe ((pu3uyeckre M MaTeMaTHYeCKHE) 3HAKM W CHUMBOJBI, (HOPMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

MCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISIHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

3aJaBaTh BONPOCHI MO CYIIECTBY OOCY)XTAaeMOH TEMbl B XOJ€ AMAIOra W/WiH JUCKYCCHHU,
BBICKa3bIBaTh  HJeH, (OPMYJIMpPOBATH CBOU MPEIJIOKEHHS OTHOCUTEIBHO  BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIAaTh C IMpEe3EHTAllel pe3yabTaTOB I103HABATEIbHOW JAESITEIbHOCTH, MOJIYYCHHBIX
CaMOCTOSITEJIFHO U COBMECTHO CO CBEPCTHUKAMH TPH BBITOJHEHHH XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO KCCIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealu3aliuil y4yeOHOro
npoeKTa, U (HOPMYyIUPOBATH BBIBOJBI 10 pE3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUMA IMyTEM
COIJIACOBAHUS TO3UIIMM B X0J1e 00CYKCHHS 1 0OMEHa MHEHUSIMHU.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe el CcTBUA:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYIIECTBISATH CBOK IO3HABATEIbHYIO JESATENBbHOCTD,
ompenensas e€ LeIH W 33Ja4d, KOHTPOJMPOBATH U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeajaraéMblii alropuT™M JEHCTBUN IMPHU BHINOJHEHUH Y4EOHBIX U HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee FPPEKTUBHBIN COCOO MX PEHICHUs C Y4ETOM MOJIYYEHHUS HOBBIX 3HAHHUU O
BELIECTBaX U XUMUYECKUX PEAKLIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb AEATEIBHOCTA HAa OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBLIE PE3YJIbTATHI

[IpenMeTHbie pe3ynabTaThl OCBOCHHUS MPOrpaMMbl 10 XMMHUU Ha YriIyOJNEHHOM ypOBHE Ha
ypoBHE cpeaHero oOmiero oOpa30BaHUS BKIIOYAIOT CHEHU(PHUECKUE IS y4eOHOro MpeaMmera
«XUMHUS» HaydyHbIE 3HAHUS, YMEHHUS M CIOCOOBI JCHCTBHI MO OCBOCHMIO, WHTEPIpETAlH U
Hpeo6pa30BaHmo 3H3.HHI>1, BUJblI ACATCIIBHOCTH IIO IMOJYYCHHUIO HOBOI'O 3HAHWA W NPHUMCHCHUIO
3HAHUW B PAa3IMYHBIX Y4YEOHBIX CHUTyallUsAX, a TaKK€ B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C XUMHEH. B nporpamMme 10 XuMuUHM NpCAMETHBIC PE3YJIbTAaThl MIPCACTABJICHBI 11O I'OgaM
U3Y4CHHUS.

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECT€ W 3HAYCHUU OPTAaHMYECKON XMMHH B CHCTEME
€CTECTBEHHBIX HAayK M €€ poiii B 00eCleYeHHH YCTOMYMBOTO Pa3BUTHUS YEIIOBEYECTBA B PEIICHUU
mpo0JIeM IKOJIOTHYECKOM, SHEPreTUYeCKOW W THUIIEBOH O€30MacCHOCTH, B PAa3BUTHUU MEIUIIUHBI,
CO3/IaHUM HOBBIX MATE€pPUAIOB, HOBBIX HCTOYHHMKOB SHEPTUU, B OOECHEUYEHHM PaIOHAIBHOIO
MIPUPOJIONIONB30BaHusl, B (DOPMUPOBAHUHM MHPOBO33PEHUS U OOIIEH KyIbTyphl YEJIOBEKA, a TAKKe
HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpelie;

BJIaACHHUC CUCTEMOM XUMHUYECKUX 3HaHI/If/'I, KOTOpas BKJIIOYACT: OCHOBOIIOJJIAratOIINC IMOHATHA
— XUMHUYECKUN 3JIEMEHT, aToM, SAPO U JIEKTpoHHas 000Jiouka aToMa, s-, p-, d-aToMHbIe opouTay,
OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMa, THOPUAN3AINS aTOMHBIX OpOUTAIIeH, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIA CKENeT, PYHKIMOHANbHAS TPYIINa, PAaUKall, CTPYKTYpPHBIC
dbopMyibl (pa3BEPHYTHIE, COKPANIEHHBIE, CKEIETHBIE), U30MEPHs CTPYKTYpHAs U MIPOCTPAHCTBEHHAs
(reomeTpuyeckasi, OINTHYECKAs), M30MEPbI, TOMOJOTUYECKUU PsF, TOMOJOTH, YIJIEBOJIOPOIBbI,
KHCJIOPOJI- M a30TCOJIEprKallllieé OpraHM4ecKHe COEIWHEHHUs, MOHOMEp, MOJUMEp, CTPYKTYpHOE



3BEHO, BBICOKOMOJICKYJISIPHbIE COEIUHEHHS; TEOpPUH, 3aKOHBI (mepuoguueckuit 3akoH JI. U.
MenpeneeBa, TeOpHUs CTpOEHUsI opraHumdeckux BemecTB A. M. BbyriepoBa, 3akOH COXpaHEHHUs
Macchl BEIIECTB, 3aKOH COXPAaHEHHUA M TPEBpAIICHUS DHEPIUHM NPU XUMHYECKHX PpEaKLHUAX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
[MOHUMAaHUS MIPUYMHHOCTH U CUCTEMHOCTH XWMHMYECKHUX SIBJIICHMM; MPEICTABICHUS O MEXaHHU3Max
XUMUYECKUX PEAKINI, TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O
B3aMMHOM BJIUSTHUU aTOMOB U PYIII aTOMOB B MOJIeKYJ1aX (MHAYKTUBHBIA U Me30MEPHBIH 3D PeKThl,
opueHtantel | u Il poma); dakrosormyeckue CBENEHUS O CBOWCTBAaX, COCTaBE, MOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUM BAXKHEUIINX OpPraHMYECKHX BEUIECTB B OBITY U MPaKTUUYECKOU
JESITeTbHOCTH YEJIOBEKa, OOMIMX HAYYHBIX MPUHIMIIAX XMMHUYECKOTO MPOM3BOJCTBA (HA MpUMEpe
MIPOM3BOICTBA METAHOJIA, IepepadOTKU HEPTH);

c(hOpPMUPOBAHHOCTh YMEHUI: BBISBISITh XapaKTePHbIC MPU3HAKH IMOHSATUH, YCTAaHABIMBATH X
B3aUMOCBA3b, HCIIOJB30BATh COOTBETCTBYIOLIME IMOHSTHS IPU ONHCAHMM COCTaBa, CTPOEHUS M
CBOWCTB OPraHMYECKUX COCIMHEHUM;

c(OpMUPOBAHHOCTH YMEHUI:

WCII0JIb30BaTh XMMHUUYECKYI0O CUMBOJMKY JUIsl COCTABJICHHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKUX BEIECTB;

COCTaBJISITh YPABHEHUS XMMHYECKUX PEAKIMM M PaCKpPbIBATh UX CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX pPEAKLUUN MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOIO OallaHca ATHX Peakiiuii,
peaxkuuii HFOHHOro OOMeHa MMyTEM COCTABJIEHUS UX MOJHBIX U COKPALIEHHBIX MOHHBIX YpaBHEHUM;

M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKUX BEIIECTB JAJI1 WIUTHOCTPALMU UX XUMHUUYECKOTO
U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHIl: YCTaHaBIMBATh MPUHAIJICKHOCTh M3YyYEHHBIX OPraHUYECKHX
BEIIECTB 110 WX COCTaBY M CTPOCHUIO K ONpPENeNEHHOMY KiacCy/Tpylnie COCIMHEHUH, AaBaTh UM
Ha3BaHuA no cuctematudeckoir HoMeHknarype (IUPAC) u npuBoIuTh TpUBHAIBHBIC HA3BAHUS IS
OTJENbHBIX MPEICTAaBUTENIEH OPraHMYeCKUX BEIIECTB (3TUJIEH, AlETWIEH, TOJyOJ, IJIMLEPUH,
STUIICHTIIMKOJb, (peHon, Gopmanbaerus, alueraibIerui, aleToH, MypaBbUHAs KHUCIOTa, YKCyCHas
KHMCJIOTA, CTEapuHOBAs, OJEUHOBAs, MAJIbMUTHUHOBAs KHUCIOTHI, TIJUIUH, aJaHWH, MajbTO3a,
GbpyKTO3a, aHWIKH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOII U APYyTUe);

cOPMUPOBAHHOCTh yMEHHSI OMNPEACNATh BHJ XUMHUYECKOW CBS3HM B OPraHUYECKUX
COeMHEHMX (KOBAJICHTHAsI U HOHHAS CBS3b, G- U M-CBSI3b, BOJOPOIHAS CBSI3b);

cOPMUPOBAHHOCTh YMEHHS TPUMEHSTh TOJOXKEHUS TEOPUHU CTPOCHHUS OPraHUYeCKUX
BeuiectB A. M. bytnepoBa s oObsSICHEHUS 3aBUCMMOCTU CBOWMCTB BEHIECTB OT WX COCTaBa U
CTPOEHUS,

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTaB, CTPOCHHE, (PU3HUECKUE U XUMHUECKHE
CBOMCTBA THUIHMYHBIX NPEACTaBUTENICH pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: AJIKAHOB,
LMKJIOAJIKAaHOB, AJIKEHOB, QJKaJUEHOB, AaJKHHOB, apOMAaTUYECKHX YIJIEBOJOPOJOB, CIHPTOB,
aJIbJICTU/IOB, KETOHOB, KapOOHOBBIX KHCJOT, HPOCTBIX M  CIOXHBIX 3(QHUPOB, KHUPOB,
HUTPOCOECIUHEHUI U aMUHOB, aMUHOKHUCIIOT, OCJIKOB, YIJIEeBOAOB (MOHO-, M- U MOJMCAXapHJIOB),
WJUTIOCTPUPOBATh  IEHETHYECKYI0 CBSI3b MEXJYy HUMH YpPaBHEHUSIMU  COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIHi ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

chOPMUPOBAHHOCTh yYMEHHSI TOJITBEPXKIAaTh Ha KOHKPETHBIX TIpPUMEpax XapakTep
3aBHUCHUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPraHW4ecKUX COCIUMHEHHH OT KpPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3aUMHOTO BJIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHHUKHU YIJIEBOJOPOIHOTO ChIPhsS (HEPTH,
NPUPOIHBIN Ta3, Yroib), CIOCOOBI €ro nepepaboTKH M MPAKTUYECKOE MPUMEHEHHE MPOYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTH BJIAZICHUS CUCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX METOAAX TO3HAHUS
— HaOIOICHUN, U3MEPEHUU, MOJICIIMPOBAHNUHU, IKCIIEPUMEHTE (PEalbHOM U MBICICHHOM) U YMEHHUS
MIPUMEHSTh 3TU 3HAHMUS;



c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSATH OCHOBHBIEC ONEPAI[UU MBICIUTEIHHON ACSITENbHOCTH
— aHaIM3 W CHHTE3, CpaBHEHHUE, OOO0OIEeHUE, CHCTEeMATHU3AlMI0, BBISBICHUE MPUIHHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIsl U3YUECHHS CBOMCTB BEIIECTB U XMMHUYECKHUX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMHUYECKHX 3HAHUU C MOHATHIMH U
MIPEJICTABICHUSIMH IPYTHX €CTECTBEHHO-HAYUHBIX NMPEAMETOB AJis O0jee OCO3HAHHOTO MOHUMAHUS
CYLIHOCTH MaTE€pUaJIbHOTO €IMHCTBA MHpPA, MCIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPTaHUYECKOU
XUMHH JIs1 0OOBSICHEHHUS U IPOrHO3UPOBAHMUS ABJICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO TPUPOY;

c(hOpPMUPOBAHHOCTh YMEHUI: IPOBOJAUTH PACUETHI 10 XUMUUYECKUM (HOpMYJIaM U ypaBHEHUSIM
XUMHYECKHUX peaKlUi ¢ UCMOJb30BaHUEM (PU3NYECKUX BEIHUYMH (Macca, 00bEM Ira30B, KOJIMYECTBO
BEILIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PacUEThl 1O HAXOXKJICHUIO
XUMHYECKON (OpMyJIbl BEIIECTBA MO H3BECTHBIM MAacCCOBBIM JOJSIM XMMHUYECKHUX JIJIEMEHTOB,
MPOJYKTaM CrOpaHUs, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIM3UPOBATH M OIEHHMBATH C MO3HIIMIA
9KOJIOTUYECKOM O€30MacCHOCTH TOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOW JEATEIBHOCTH
4esl0BEeKa, CBSI3aHHOM ¢ MepepaboTKOM BEIIeCTB, UCIOIb30BaTh MOMYyUYEHHBIC 3HAHUS ISl IPUHATHS
IPaMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHMIi: CAaMOCTOSITENIbHO IUUIAHUPOBATh U IMPOBOJUTH XHUMHUYECKHIA
SKCIEPUMEHT (MOJIy4YeHUE M M3yUYE€HHUE CBOWCTB OPraHMYECKHUX BEIECTB, KAUECTBEHHBIC PEAKIIMHU
YIJIEBOJOPOAOB Pa3IMUHBIX KJIACCOB M KUCIOPOJCOJEPKAIINX OPraHMYECKUX BEIIECTB, PEUICHHE
SKCIEPUMEHTAIIBHBIX 33J1a4 M0 PAclO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOJIIOJCHUEM IPaBUII
0e30MacHOro O0palIeHus ¢ BEIIECTBAMHU U Jab0paTOpHBIM 000pyI0BaHUEM, (POPMYIHPOBATH 1IEJb
WCCJICIOBAHMS, TIPEJICTABIATh B PA3IMUHON (hopMe pe3yabTaThl KCIEPUMEHTA, aHATH3UPOBAThH U
OLICHUBATh UX TOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOMIoAaTh MpaBuUiia SKOJIOTHYECKU I1eJIeCO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOMH
NESTEIBHOCTH B IEJIAX COXPAHEHHS] CBOEro 3JI0pOBbs, OKpPYXalolled NPUPOAHOU Cpelasl M
JOCTUXKEHHSI €€ yCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JIEMCTBHUS Ha >KHUBBbIC OPraHU3MbI OMNpPENETIEHHBIX
OpraHMYEeCKUX BEIECTB, MOHUMAas cMblca nokazaTens [TJK;

aHAJIM3UPOBATh 11eecoo0pa3HoCTh MPUMEHEHUS OpraHUYECKUX BEIIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-T10J1b34;

c(hOpPMUPOBAHHOCTh YMEHHIA: OCYIIECTBISATh IEJICHAMPABICHHBIA MMOUCK XUMHUYECKOU
uHpOpMallMd B pa3lMYHBIX HCTOYHHMKAX (HayuyHas M YyuyeOHO-HAaydHas JIMTeparypa, CpeacTBa
MaccoBorl wuHpopManuu, WHTepHET U JApyrue), KPUTUYSCKH AaHAITU3HPOBATh XUMHYECKYIO
uHpopMmalrio, nepepadbaTeiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUHM C IOCTABICHHOW yuyeOHOMU
3a/1a4en.

11 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «O011as U HeOpraHUYeCKasi XUMHUSD OTPaXKaOT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O MaTePHAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MM03HABAEMOCTH SIBJICHUU MPUPObI, O MECTE M 3HAUYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HayK U €&
poru B oOecCHeYeHHH YCTOMYMBOIO pAa3BUTHUSA, B pEIICHUU NPOOJIEM HKOJIOTMYECKOM,
SHEPreTHYECKON U MUIIEBOW 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3/IaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HCTOYHHUKOB OJHEPruu, B 00€CIEYEHUH PpALHUOHAIBHOTO MPHUPOJIONOIL30BaHUS, B
(GOpMUPOBaHHHM MHPOBO33pPEHHUS U OOMmIEH KyJIbTYphl UEIOBEKa, a TaKXKe OKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUS] K CBOEMY 3[I0POBBIO U IIPUPOIHOM cpelie;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUMN, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHSATUS
— XUMHUYECKUH DJIEMEHT, aToM, SAPO aToMa, M30TOIbI, AJIEKTpOHHas o0ojouka aroma, s-, p-, d-
aTOMHBIC OpOWTATM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aroMa, THOPHIW3AlUS aTOMHBIX
opbutaneii, HOH, MOJEKyJa, BaJeHTHOCTb, 3JEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHUS,
XUMUYECKass CBS3b (KOBAJICHTHAs, HMOHHAs, METAIMYECKas, BOJIOPOJHAs), KPUCTAUIMYECKast
pemérka, XUMHUYecKas pPeakius, pPacTBOP, IIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, DJIEKTPOIUTHYECKAS



JUCCOLManus, CTENEHb AMCCOLMALMM, BOJOPOIHBIM IIOKAa3aTeslb, OKHUCIUTENIb, BOCCTAHOBUTEIND,
TEIUIOBOM 3PPEKT XUMHUYECKOW PEaKIUU, CKOPOCTh XHMHYECKON peaklud, XUMHYECKOE
pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOPUS MIEKTPOIUTUYECKON TUCCOLMALINY, IEPUOINYECKUN 3aKOH
J.. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPALLEHUS SJHEPTUU
IPU XMMHUYECKHX DPEAKLHMAX, 3aKOH IMOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JEHCTBYIOIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JICKAILUE B OCHOBE
ITOHMMAHHS IPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SBJICHUN; COBPEMEHHBIEC NIPEACTABICHUS O
CTPOCHHMM BEUIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAIMOJIEKYJSPHOM YpPOBHSX;
IIPEICTABICHUST O MEXaHU3MaX XMMHMYECKHX DPEAaKUUH, TEPMOJMHAMUYECKUX M KHHETUYECKHX
3aKOHOMEPHOCTSX HX IPOTEKAHMUS, O XWUMHUYECKOM pPAaBHOBECHUHU, pacTBOpax MU JHUCIEPCHBIX
cucremMax; (PaKTOJOTMUECKHE CBEJCHHMs O CBOICTBAaX, COCTaBe, IOJy4Y€HUHM U O€3011aCHOM
WCTIOJIb30BAHUU BAXHEUIINX HEOPTaHWYECKHUX BEIIECTB B OBITY M NPAKTUYECKOH IESITEIbHOCTH
YeJI0BeKa, OOIIMX HAayYHBIX IPUHLUIAX XUMUYECKOTO IIPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHUH: BBISABIATH XapAKTEPHBIC MPU3HAKY MTOHATUH, YCTAHABIMBATD UX
B3aMMOCBA3b, UCII0JIb30BAaTh COOTBETCTBYIOIIUE MTOHATHS IIPU ONIMCAHUN HEOPraHUYECKUX BEILECTB
U UX IIPEBpALICHUN;

C()OPMHUPOBAHHOCTb YMEHHSI MHCIHOJIb30BaTh XMMUYECKYH) CHMBOJMKY JJIS COCTABIICHMS
(bopMyI1 BEIIECTB U ypaBHEHUI XUMUYECKUX pPeaklui, cucreMaTrnueckyto HoMeHkiarypy (IUPAC)
Y TPUBHAJIbHBIC HA3BAHUS OTAEIbHBIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUS OIPENENATh BAICHTHOCTh M CTENCHb OKUCICHUS XUMHUYECKUX
9JIEMEHTOB B COEJUHEHUAX, BHUJ XHUMHUYECKOH CBsI3U (KOBaJECHTHas, WOHHAsA, MeETaJUIN4ecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOT'O BEILIIECTBA;

C(OPMHUPOBAHHOCTb YMEHUS O0BACHATH 3aBUCMOCTb CBOICTB BELIECTB OT BHJIa XUMUYECKOM
CBSI3M M THIIA KPHUCTAUIMYECKOW PEIETKH, OOMEHHBIH M JIOHOPHO-aKLIENTOPHBI MEXaHU3MBbI
00pa3oBaHMsI KOBAJIEHTHOMN CBSI3H;

c(OPMHPOBAHHOCTh YMEHHI: KJIacCU(PULIMPOBATH: HEOPraHUYECKHE BEIIECTBA 110 UX COCTABY,
XMMUYECKHE PpeakUUH IO pa3jIMyHbIM IpH3HAKaM (YUCIy U COCTaBy pEarupyrouiux BeELIECTB,
TeroBoMy 3¢ (deKTy peakiuu, H3MEHEHUIO CTENEHEH OKUCIEHUS 3JEMEHTOB, O0paTUMOCTH,
YUacTHIO KaTajlu3aTopa M JpyTrHe); CaMOCTOSATENIbHO BBIOMpPATb OCHOBAHUS W KPUTEPUM JUIS
KJ1acCU()UKALIMU U3Y9aEMBIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTb YMEHUS PACKPbIBATh CMBICI Nepuoudeckoro 3akona J[. 1. MenneneeBa
U JIEMOHCTPUPOBATh €0 CUCTEMATH3UPYIONYI0, O0BSICHUTEIBbHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

C()OPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB M HOHOB
XUMUYECKHX DJIEMEHTOB IEepBOro—4erBéproro nepuonos Ilepumommueckon cucremsr .M.
Menpeneesa, UCIIONb3Ys MOHATHS «YHEPIETUUECKUE YPOBHUY», «IHEPreTUUYECKHUE MOLYPOBHU», «S-,
p-, d-aromHBIE OpOHTaIM», «OCHOBHOE W BO30YXAEHHOE HHEPIETHUECKUE COCTOSHHS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTU H3MEHEHMs CBOMCTB XMMMYECKHMX 3JIEMEHTOB M MX COEAMHEHUH IO
nepuonaMm u rpynnam Ilepmoaudeckoit cucrems! [l. M. MenneneeBa, BaJeHTHbIE BO3MOXHOCTH
aTOMOB JJIEMEHTOB Ha OCHOBE CTpOCHUS ux NEKTPOHHBIX 000J104€K;
c(OPMHPOBAHHOCTh yMEHHUH: XapaKTepH30BaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA
BEUICCTB Pa3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYILICCTBOBAHUE TI'€HETUYECKOM CBA3H MEXKIY
HEOPraHUYECKUMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHHM COOTBETCTBYIOIUX XUMUYECKUX PEaKIINil;

C(OPMHUPOBAHHOCTb YMEHMsI PACKPBIBATH CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIuii MOCPEIICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajlaHCa 3THUX PEaKIMid; pPeakiuii MOHHOTO
oOMeHa IIyTEM COCTABJICHUS MX MOJHBIX U COKpPAIEHHBIX HOHHBIX YPaBHEHUN; peakLui THApOIIn3a;
peaxkuuii KomiiekcooOpa3zoBaHus (Ha IpUMeEpE T’HIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHHUA);

C(OPMHUPOBAHHOCTb YMEHUS OOBIACHATh 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUECKUX peaKuil
C Y4€TOM HX DJHEPreTUYECKHX XAPAKTEPUCTHUK, XapaKTep WU3MEHEHMsI CKOPOCTH XHMHYECKOU
pEeaKkIMM B 3aBUCHUMOCTH OT Pa3IM4YHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHHsI XUMHUYECKOro
paBHOBECHSI 1O]] BIUSHUEM BHEIIHUX Bo3aencTBuil (mpunuun Jle larense);



C()OPMHUPOBAHHOCTh YMEHMs XapaKTepU30BaTh XMMUYECKHE pPEaKLUH, JIeXKallue B OCHOBE
IIPOMBIIIJIEHHOTO [TOJIyY€HHs CEPHON KUCIIOTHI, aMMHaKa, OOIME Hay4YHbIE IPUHLUIIBI XUMUYECKUX
IIPOU3BOJICTB; 11€J€CO00PAa3HOCTh IPUMEHEHNSI HEOPraHUYECKHX BELIECTB B IPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILICHUS PUCK-TI0JIB3a;

C(OPMHUPOBAHHOCTb BIIAJICHUS CUCTEMOW 3HAHUI O METO/aX HAay4yHOrO IIO3HAHUS SIBIECHUHN
npUpoOBl — HAOIIOIEHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIIEPUMEHT (peaJIbHbIi M MBICICHHBIH ),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HaYKaX, YMEHHs IPUMEHATH 3TH 3HAHUS [IPU SKCIEPUMEHTAIbHOM
WCCIICIOBAaHUH BEIIECTB M Uil OOBSACHEHHS XMMUYECKHX SBJICHHHA, NMEIOUIMX MECTO B MPUPOE,
IIPAKTUYECKOH AEATEIbHOCTH YEJI0BEKA U B IOBCEJHEBHON KU3HU;

c(OPMHPOBAHHOCTh YMEHUS BBISBIISATH B3aUMOCBA3b XUMHUYECKUX 3HAHUN C MOHATUSAMH H
IPEJCTABICHUSAMHU JIPYTHX €CTECTBEHHO-HAayUYHBIX MPEIMETOB AJs 00Jiee OCO3HAHHOIO OHUMAaHMS
MaTEepUaIbHOTO €MHCTBA MUPA;

C()OPMHUPOBAHHOCTb YMEHUS MPOBOAUTH PACUETHI: C HUCIOIB30BAHUEM IMOHATHH «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLEHTPAIHs»; MAacChl BEIIECTBA WK 00BbEMa Tasza 1o
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM O0bEMY OIHOIO M3 Y4YacTBYIOUIMX B PEAKIMU
BEIIECTB; TEIIOBOTO A(PQeKTa peaKkuu; 3HaYCHUsI BOAOPOAHOTO MOKA3aTeNs PacTBOPOB KUCIOT H
11eJI0Yel ¢ U3BECTHOM CTENEHbIO TMCCOLUAlNN; Macchl (00bEMA, KOJIMUECTBA BEILECTBA) MPOIYKTa
peakuuu, €ciii OJHO M3 HMCXOJHBIX BELIECTB JJaHO B BHUJE PacTBOpa € ONPENEIEHHONM MacCOBOHU
70J1e pacTBOPEHHOIO BEIECTBA WM JAAHO B M30bITKE (MMEET NMPUMECH); 0JIM BbIXOJA MPOJIYKTa
peakiuu; 00bEMHBIX OTHOIIIEHUH ra30B;

C()OPMHUPOBAHHOCTb YMEHHUH: CAMOCTOATENBHO IUIAHUPOBATh M IPOBOJAUTH XUMHUYECKUI
9KCIIEPUMEHT (IIPOBEIECHUE peakLUUii MOHHOTO OOMEHa, MOJATBEP)KJIEHUE KaueCTBEHHOIO COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPENEICHUE CpPeAbl PaCTBOPOB BEUIECTB C IOMOLIbI) HMHIMKATOPOB,
W3ydyeHHE BIMSHUSA PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKLUH, pelIeHHe
HKCHEPUMEHTAIbHBIX 3a1au 1o TeMaMm «Metamwibs»y U «Hemeramasl») ¢ coOnrofeHUEeM MpaBuil
0e30macHOro oOpaleHus ¢ BEIeCTBAaMH U J1JAOOpaTOPHBIM 000pyAOBaHHEM, (OPMYITHPOBATH IIETh
UCCIIEIOBaHMs, TIPEACTABIATh B Pa3IMYHOM (popMe pe3ynabTaTbl SIKCIEPUMEHTA, aHAIW3UPOBATh U
OLIEHHUBATh UX JOCTOBEPHOCTH;

c()OPMHUPOBAHHOCTh YMEHMI: COOJIOAATh MpaBWia IOJIb30BAHUS XMMHUYECKOH IMOCYHOH U
na0opaTOpHBIM 000pyIOBaHHEM, OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHSIMHU IO
BBINOJIHEHUIO JJAOOPAaTOPHBIX XMMHUYECKHX OIBITOB, SKOJIOTHYECKH 11€J1eCO00pa3HOro NOBEJCHUS B
OBITY U TPYAOBOM JEATEIBHOCTU B LENSAX COXPAHEHHS CBOETO 3/I0POBbsI, OKPYXKAIOIIEH MPUPOTHON
Cpelbl U JNOCTH)KEHUS €€ yCTOWYMBOIO Pa3BUTHS, OCO3HABATh ONACHOCTb TOKCUYECKOIO IEHCTBUS
Ha JKMBBIE OpPIaHMU3Mbl ONPEICIIEHHBIX HEOPIaHWYECKUX BELIECTB, MOHMMAs CMBICI MOKa3aTels
ITAK;

c(OpPMUPOBAHHOCTh yMEHHIA: OCYIIECTBIATh IEJICHAMPABICHHBIA IMOUCK XUMHUYECKOU
MHpOpMALMU B pPAa3IMYHBIX HCTOYHMKAX (yueOHO-HaydHas JMTEparypa, CpeICcTBa MacCOBOH
uHpopmauuu, VHTEpHET W Ipyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO WH(POPMAIHUIO,
nepepadaTbIBaTh €€ U UCIOJIb30BATh B COOTBETCTBUHU C IIOCTABJICHHON yueOHOM 3a1auei.
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CONPSDKEHHBIX JTMEHOB https://m.edsoo.ru/e561253d

1 CriocoOsbI oTy4eHus 1 bubnuorexa [JOK
MIPUMEHEHHUE AJIKaIUCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH
psn, obmas opmya,

| Moo BuGorea 10K

P https://m.edsoo.ru/68bb6ccdc
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYI,
(bU3HYECKHEe CBONCTBA

23 XuMHYECKHE CBOHCTBA bu6nmmoreka [IOK
QIKUHOB https://m.eds00.1ru/23493a93

24 KauecTBeHHbIE peakiiuu Ha bubnnorexa [IOK
TPOMHYIO CBSI3h https://m.edsoo.ru/7b1c48da
CnocoObI Moy4YeHus u bubmuoreka [JOK

25
IPUMEHEHHE AJIKUHOB https://m.edsoo.ru/a6f9alea

26 Eime};gﬁ;ﬁi}?: Pacteth bubmuoreka [JOK

yp . https://m.edsoo.ru/5db8e526
XUMHUYECKON peakinu
Cucremaruzanuus u

27 000011IeHrE 3HAHUHA 10
TeMe
ApeHBbI: TOMOJIOTHYECKUI
psin, obmias ¢popmyia,

HOMEHKJIATYypa.

28 DJIEKTPOHHOE U bubmuoreka [JOK
IIPOCTPAHCTBEHHOE https://m.edsoo.ru/a92a7094
CTPOCHHE MOJICKYT
OeH30J1a ¥ TOJIyOJ1a, UX
(bu3HYEeCKHEe CBOMCTBA

29 XuMHYECKHE CBOHCTBA bubnmorexa [IOK




apeHOB: PEeaKIN
3aMEeIICHUS

https://m.edsoo.ru/a44alae4

30

XUMHYEeCKHE CBOMCTBA
apEHOB: PeaKIuu
MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOIOB
OeH3011a

bubmnorexa [IOK
https://m.edsoo.ru/a44alae4

31

OCco0EHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIA

bubmnorexa [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacuéTHbIx 3a71a4
Ha OIpe/IeTICHUE
MOJICKYJISIPHOI OopMyIIbI
OpPraHMYECKOI0 BEIIECTBA

bubmnorexa [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObI nostyueHust u
IPUMEHEHHE apCHOB

bubmnoreka [IOK
https://m.edso0.ru/6£717d09

34

I'eneTnyeckas cBs3b
MEXY pa3INYHbIMU
KJIACCaMH YTJIEBOJOPOIOB

35

Pacuétsl o ypaBHeHUAM
XUMUYECKHUX PEAKLIUH.
Cucremaruzanus u
00o01IeHue 3HaHUH 10
TeMe

36

[IpuponansIii ras.
[TonyTHbIe HeTSHBIE Ta3bI

37

KamenHsIi1 yrois u
IIPOIYKTHI €70
nepepadoTKu

bu6nmmoreka [IOK
https://m.edso00.ru/69b3398b

38

Hed1p 1 ciocoOsl e€
nepepadoTKH.
[Ipumenenne npoIyKTOB
nepepadoTku HePTH

bu6nmmoreka [IOK
https://m.edsoo.ru/2119de78

39

I'eneTnyeckas cBs3b
MEXY pa3INYHbIMU
KJIACCAMH YTJIEBOJOPOIOB

40

FaJ’IOFeHOHpOI/I?)BOI[HBIe
YIrJICBOAOPOAOB:
OJICKTPOHHOC CTPOCHUCE,
PCaKMU 3aMCIICHUA
TraJJIOrc¢Ha

bu6nmmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JleWicTBue 1Iemoueh Ha
raJoreHIpOU3BOIHbIE.
BzaumoneiictBue
JIMTaJIOr€HaJIKaHOB C
MardueM U IIMHKOM




CI/ICTeMaTI/ISaHI/IH n

42 000011ICHIE 3HAHUH 10 bubmorexa HOK
Hl " " https://m.edsoo.ru/20e89{22
pazzeny "YriueBoaopoasl

43 KoHTtponbHas pabota mo bubmuoreka [JOK
teme "YrneBoaopoabr"” https://m.eds00.1u/95¢9¢298
[Ipenenbusie
OJIHOATOMHBIE CITUPTHI:

TOMOJIOTUYECKUU P,

44 obmas popmyina, cTpoeHHE bubmuoreka [JOK
MOJIEKYJI, U30MEPHUSI, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,

KJIacCu(UKaIus,
dbuznyeckue cBoicTBa
P A —— BuGmiorexa IOK
el A https://m.edsoo.ru/26ee34fe
CIUPTOB
CnocoObI Moy4YeHus u bubmuoreka [JOK

46 pUMEHEHNE https://m.eds00.ru/48410000
OJJHOATOMHBIX CIIUPTOB 0000000
[TpocTsie a¢upsl:

47 Egr;;l KIJ/II;EIITZEg(iHeHHOCTH bubmorexa IOK

PH, https://m.edsoo.ru/c2¢788b2
bU3HYECKUX U
XUMHYECKHX CBOMCTB
MHoroaromMHbie COUPTHI:

48 STWJICHTJIMKOJIb U bu6mmoreka [{OK
DIMLEPHH, UX PU3NICCKUE https://m.edsoo.ru/ee4d84aa
Y XMMHYECKHE CBOMCTBA

49 SHIS;(;?{ZIHEZHY%HHH 1 bubnnoreka [IOK

p https://m.edsoo.ru/d12e567d
MHOTOATOMHBIX CITHPTOB
DeHOJI: CTpOEHUE

50 MOJIEKYJIbI, PU3HYECKUE bubmuoreka [JOK
cBoicTBa. TOKCUYHOCTh https://m.edsoo.ru/2ce72618
dbeHona

51 XuMHYECKHE CBONCTBA bu6nmmoreka [IOK
denomna https://m.eds00.1ru/037ca5f9

5> CriocoOsbI oTy4eHus bubnuorexa [JOK
npuMeHeHue GeHona https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne

53 gK(IJ)I'f:J T/I}li/II/IeeHTaJ'IBHBIX 3a1a4 bubmorexa I[OK

p " g https://m.edsoo.ru/fd0Oced09
1o teme "CriupTel U
dbeHomnb"
54 CucreMaTusanus u bubnmorexa [IOK




000011IeHrE 3HAHUHA 10
TEME

https://m.edso00.ru/1810cb9b

AJBJICTH]IBI M KETOHBIL
ANIEKTPOHHOE CTPOCHHE
KapOOHMIILHOH TPYTIIIH;

bubmnoreka [IOK

55
TOMOJIOTHYECKHE PSIJIbI, https://m.edsoo.ru/b139beaa
obmras popmyrna,
M30MepHs 1 HOMEHKJIaTypa
A e :
o | e 1o Busorea 10K
i https://m.edsoo.ru/c887425¢
pEaKIMK MPUCOSTMHEHUS
Pe
57| xasecraemisle peaxtumn buGworexa LIOK
peaKil https://m.edsoo.ru/a393baa9
albJETUI0B U KETOHOB
53 CriocoOsbI ToTy4eHust bubmuoreka [JOK
AJIBJETUI0B U KETOHOB https://m.edsoo.ru/520d1¢c51
OIHOOCHOBHBIE
59 npeaesbHbpIe KapOOHOBBIC bubmuoreka [JOK
KHCJIOTBI, 0COOEHHOCTHU https://m.edsoo.ru/fecOb113
CTPOCHHUSI KX MOJICKYJI
N3omepus u
60 HOMEHKJIaTypa bubnnoreka [IOK
KapOOHOBBIX KHCIIOT, HX https://m.edso00.ru/700cc87b
(dbu3HYECKUe CBOMCTBA
XHUMHUYECKHE CBOMCTBA
61 MpeaeIbHbIX bu6nmoreka [IOK
OJTHOOCHOBHBIX https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCco0EHHOCTH CBOUCTB
62 MYpPaBbUHOMN KHUCIIOTHI. bubmnorexa [IOK
MHuoroo6pasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOKCTB:
HETpeCIbHBIX U
apOMaTHUYECKHIX
o
o | oo B 10K
JUIKap ’ https://m.edsoo.ru/83a08773
TUAPOKCHKAPOOHOBBIX
kuciot. [Ipencrasurenn
BBICIIMX KapOOHOBBIX
KHCJIOT
64 [ToHsATHE O IPOU3BOAHBIX bubnnorexa [IOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
C o
MOCOOBI TIOJTYYCHHS U Bubnmorexa [IOK
65 MIpUMEHEHNEe KapOOHOBBIX

KHUCJIOT

https://m.edsoo.ru/7¢065¢9d




66

CrnosxHble 3¢upsbl:
TOMOJIOTUYECKUU P,
obmas popmyna,
M30MepHsi 1 HOMEHKJIATypa

bubmnorexa [IOK
https://m.edsoo.ru/adfffe6d

67

duznueckue n
XUMHUYECKHUE CBOMCTBA

3¢upoB

bu6nmmoreka [IOK
https://m.edsoo.ru/ad6b94b2

68

Pemenne pacu€THbIX
3ajjay: 0 YpaBHEHUIO
XUMUYECKOU PEAKLIUH, Ha
olpeieneHue
MOJICKYJISIPHOM (hOpMyIIBI
OpPraHUYECKOro BELeCTBA

69

[TpakTrueckas padota Ne
3. Pemienue
9KCIIEPUMEHTAIBHBIX 3a7a4
o Teme "KapOoHoBbIe
KUCTOThI. ClI0KHbBIE

s¢upsr”

bu6nmoreka [IOK
https://m.edsoo0.ru/486671{b

70

JKupsr: cTpoenue,
du3nvecKrne 1 XUMHYECKHUE
CBOMCTBA (THAPOJIN3)

bu6nmoreka [IOK
https://m.edsoo.ru/al9¢5bH98

71

OCcoOEeHHOCTH CBOMCTB
YKUPOB, COJICPIKAIIINX
OCTaTKnu HereZ[eJIBHBIX
JKUPHBIX KKCIIOT. JKuphl B
PHUPOJIC

bubmnorexa [IOK
https://m.eds00.ru/b0331922

72

MpEb1a Kak CoJM BBICIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIee ACHCTBHE.
IToHsATHE O CHHTETHYECKHX
MOIOIIUX CPEJCTBAX
(CMO)

bubmnorexa [IOK
https://m.edsoo.ru/3¢566565

73

I'eneTnueckas CBSI3b
YTJIEBOJOPOOB U
KHCJIOPOJICOACPIKAIIIX
OpraHUYECKUX BEUIECTB

bubmnorexa [IOK
https://m.eds00.1u/56790c96

74

Pacuérsl o ypaBHEeHUsAM
XMMHUYECKHX peakluil

75

CucreMaruzauus u
000011IeH1E 3HAHUH T10
TeMeE

bubmnoreka [IOK
https://m.edsoo.ru/f8e¢af2eb

76

OO01mas xapakTepUCTHKa
YIIIEBOJIOB U
KJIaCCH(UKAIUS YTIIICBOIOB
(MOHO-, U- U

bubmnorexa [IOK
https://m.edsoo.ru/7a9693al




NoJIMcaxapuabl)

M :
77 (I)P?;?iziifeﬂgiﬁcma u bubnmorexa [TOK
https://m.edsoo.ru/b4bdda2d
HAX0XJICHHUE B IPHPOJIC
[TprMeHEHHE TIIIOKO3BI, ¢€

73 3HAYEHUE B bu6mmoreka [{OK
JKU3HENEATEIbHOCTH https://m.edsoo.ru/5e61122d
Opranm3ma
Jucaxapunpl: caxapo3sa,

79 MaJIbT03a U JaKTO03a. bu6nmmorexa [IOK
Haxoxnenue B npupoje u https://m.edsoo.ru/eb0384¢e7
PUMECHECHHE JIMCAXapHJIOB
[Tonmucaxapupl: CTpOCHHE

20 MaKpOMOJIEKYJI, bubnuorexa [JOK
(buU3HYECKUE U XUMUYECKHE https://m.edso0.ru/72a04508
CBOMCTBA, IPUMEHEHHE

31 Ilonsatue 06 bubmnoreka [IOK
HMCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.1u/6216e766
Pemienre pacueTHbIX 3a1a4

o | e B 10K

71a TIPOALYITa peakil https://m.edsoo.ru/7fde47ef
OT TEOPETHUYCCKH
BO3MOYKHOT'O
C
| oo Busorea 101
. https://m.edsoo.ru/08d4364c
paszneny
KonTponbHas padoTa 1mo
84 IIe<1\1/f16(::no OACOAEPKAIIIHIE bubmorexa HOK
POACOACHIAIL https://m.eds00.1ru/42c¢6678e
OpTaHHYECKUE
coenuHeHus"
AMUHBL: K1accuduKarms,
o | e oy, o Buorea 10K
pMY I, pHL, https://m.edsoo.ru/efa7ebca
HOMEHKJIATypa U
(bu3HYECKHE CBOMCTBA

36 XuMHYECKHE CBONCTBA bu6nmmoreka [IOK
aM(aTHIECKUX aMHUHOB https://m.edsoo.ru/1bc5ct80
AHWIIUH: CTPOCHUE

]7 aHHWJIMHA, OCOOCHHOCTH bu6nmmoreka [IOK
XHMHYECKUX CBOMCTB https://m.edsoo.ru/39¢d21f1
AHWJIMHA
CrocoObl MOTy4YeHUS U Bubmorexa LIOK

88 IPUMEHEHHE

aJ'II/I(l)aTI/I“IeCKI/IX AMHWHOB

https://m.edsoo.ru/eal 38763




89

AMHWHOKHCIIOTHI:
HOMEHKJIaTypa U
nu3oMepus, GU3NIECKUe
cBoiicTBa. OTaEeIbHbBIE
MIPEACTABUTENH Ol
AMUHOKHUCJIOT

bu6nmmoreka [IOK
https://m.edsoo.ru/d1773e80

90

XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, X
OMOJIOrMYECKOC 3HAUCHNE
amMuHoOKuciIoT. CHHTE3 U
TUIPOJIU3 TIENTHIOB

bubmnorexa [IOK
https://m.edsoo.ru/77df705a

91

benku xak npupoausie
IIOJIUMEPBI; CTPYKTYPBI
0eIKOB

bu6nmmoreka [IOK
https://m.eds00.1ru/429e¢9899

92

XUMHYECKUE CBOUCTBA
0O€eJIKOB

bubmnorexa [IOK
https://m.edso0.ru/6237306d

93

A3zotrconepkamue
FeTEPOLIMKINYECKHE
COEIMHEHUS.
HyxienHOBBIE KHCIIOTBI:
COCTaB, CTPOCHUE U
OMoJI0ruuecKast poJib

bu6nmoreka [IOK
https://m.edsoo.ru/521d1431

94

[IpakTuueckas padora Ne
4. Pewienuie
IKCIIEPUMEHTAIBHBIX 3a7a4
1o TeMe
"AzoTcoaepkaiiue
OpraHHYecKue
coeMHeHus "

bu6nmoreka [IOK
https://m.edsoo.ru/8e3c02d1

95

[IpakTuueckas padora Ne
5. Pemrenune
AKCIIEPUMEHTAJIbHBIX 33724
o TeMe "Pacro3HaBaHue
OpraHUYECKUX
coenuHeHun"

bubmnorexa [IOK
https://m.edsoo.ru/bde3{df6

96

KonTponbnas pabota no
TeMe "A3oTcoaepKaiiue
OpraHHYecKue
coeMHeHus "

bubnnorexa [IOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE TTOHATHSA XUMHUU
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHHTE3a —IIOJIMMEPHU3aIUs
Y TTOJIMKOHACHCAITHS

bubmnorexa [IOK
https://m.edsoo.ru/7aa63ebd

98

[Lmactmaccel. YTunusanus
U niepepaboTKa MIaCTUKA

bubnnorexa [IOK
https://m.edsoo0.ru/82242¢e0f




DJ1acTOMEPBHI:
HaTypaJbHbII
CUHTETUYECKUE KAyUyKH.
Pe3una

99

bubmnorexa [IOK
https://m.edso0.ru/246103ec

BonokHa: HatypalbHBbIE,
HCKYCCTBECHHBIC,

100 CHUHTETUYCCKHUE.
[Tonmmepsh! cienuanbHOTO
Ha3HAYCHUS

bubmnoreka [IOK
https://m.eds00.ru/5963a601

[IpakTuueckas padora Ne6.
Pemrenne

101 DKCIIEPUMEHTAIIBHBIX 3a1a4
o TeMe "Pacmo3HaBaHue
IJIACTMACC ¥ BOJIOKOH"

bubmnoreka [IOK
https://m.edsoo.ru/3aebd77a

O06o0061IeHNE U
CHCTEMAaTH3aLH
M3YYEHHOTO MaTepHalia 1o
TeEME
"BbICOKOMOJIEKYIISIPHBIE
coenuueHus"

102

bubmnorexa [IOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102




11 KJIACC

KoJsunuecTBo
qacoB
)
=
o 2] 2]
Ne Tema ypoxa ":f = = DJIeKTPOHHBIE NU(POBLIE
n/n = 3 o o0pa3oBaTebHbIE pecypchl
= g _ =
. &2 |EZ g
= 5o |&2 =
3 |3 C as
R Ka |Fa

1 Atom. CocTaB aTOMHBIX fAJIEP. 1 bu6nmoreka [IOK
XUMHUYECKUI d51eMeHT. 30TOIbI https://m.edsoo.ru/59¢c112ee
CtpoeHue IEKTPOHHBIX

2 o6£noqel< aTOMOI]; KBaHTOBBIC 1 bubmorexa HOK

’ https://m.edsoo.ru/b4d9fffa
qucua
Knaccudukanus XuMU4eCcKux
3 BJIeMeH;bOB (sLI d-, f- 1 bubmorexa HOK
» P 0 https://m.edsoo.ru/61294af9
3JIEMEHTHI)

4 Pacnpenenenue 31eKTpOHOB 11O 1 bubmuorexa [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIIeKTPOHHBIE KOHPUTYparuu

5 aTOMOII; BHGMCHTOB(bB OZIP;o];HOM u 1 bubmorexa HOK

. https://m.edsoo.ru/8149¢846
B0O30YX/IEHHOM COCTOSIHUU

6 DNeKTpOHHBIC KOHPUTYpaIUU 1 bubnuorexa [JOK
HOHOB. DJIEKTPOOTPHUIIATEIHHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3aK0H U
IIepnonnueckas cucrema

7 XHMHYECKUX djieMeHToB /I, U. 1 bu6nmmoreka [IOK
MenzeineeBa, CBSI3b C https://m.edsoo.ru/16957¢01
COBPEMEHHOU TEOpUEIl CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB

8 1 00pa3yeMbIX HMH IPOCTHIX U 1 bubmorexa IIOK

pasy P https://m.edso0o0.ru/f8468927
CJIOXKHBIX BEILIECTB I10 TPyMIaM 1
nepuoiam

9 Cucremaru3anys u 0000IICHUE 1 bu6mmorexa [{OK
3HAHHUH 110 TeMe https://m.edsoo.ru/8fad2942
Bunn xumMuueckou CBI3H.

MexaHu3mbl 00pa3oBaHUs
10 KOBAJICHTHOM CBIZBI/I Boaopoanas 1 bubmorexa HOK
- DONOPOA https://m.edsoo.ru/5a8072af
CBsI3b. MEXMOJIEKYIISIPHBIC
B3aMMO/ICUCTBUS

1 BaneHTHOCTh U BaJICHTHBIE bu6nmoreka [IOK

BO3MOXXHOCTH aTOMOB. CBSI3b 1 https://m.edsoo.ru/3d2ca093




ANEKTPOHHON CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM
CTpPOCHHEM

Hp €ACTaBJICHUS O KOMIIJIICKCHBIX

bubmnorexa [IOK

12 COCIMHEHUAX. COCTaB 1
A https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
Bemecta MosiekyasspHOTO 1

13 HEMOJIEKYJISIPHOTO CTPOCHMUS. bubnnorexa [IOK
THIMBI KPUCTATMYECKUX PEIICTOK https://m.edsoo.ru/e167635b
¥ CBOMCTBA BEIIECTB
ITonsaTue o TUCIEPCHBIX

14 cHUCcTeMax I%[I e ci)aBneHHe 0 bubmorexa HOK

- pel https://m.edsoo.ru/da2¢70e4
KOJUIOMJIHBIX PacTBOPax
HctrHHBIE paCTBOPHI:

15 HaCHIIIEHHBIC U HEHACHIIIECHHEBIC, bu6nmoreka [IOK
pacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucranioruaparst

16 CriocoObl BEIpAKEHUS bubnuorexa [JOK
KOHIICHTPAIlUX PaCTBOPOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢
HUCIIOJIL30BAaHUEM ITOHSATUI

17 ""MaccoBas A0JIsl paCTBOPEHHOTO bubmorexa HOK

" H.. P P https://m.edsoo.ru/785e0ab4
BemiecTBa', ""MoJsIpHast
KOHIIeHTpauus"

13 Krnaccudukanus 1 HOMEHKIIaTypa bubmnoreka [IOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanys u 0000IICHUE bu6mmorexa [{OK
3HAHWH 110 TEME https://m.edsoo.ru/8d2c6al3a
KontposbHas pabota mo temam
"CTpoeHue aToma.

[Tepuonuueckuii 3aKOH U

20 Ilepuoauueckas cucrema bubnnorexa [IOK
XUMHUYECKUX di1eMeHnToB []. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "Ctpoenue
BemecTBa. MHOrooopasue
BelecTB"

Krnaccudukanus XuMHIeCKUX
peaKkuuii B HEOPTraHMYECKOU U
OpPraHu4YeCcKOi XUMHUH. 3aKOH
21 ch aHEHUS MACCHI BEIIECTB; Bubmorexa IIOK
P ’ https://m.edsoo.ru/6335cdd2
3aKOH COXPaHCHHS U
MPEBPAIICHUS YHEPTUN TTPU
XUMHYECKHUX PEaKIHIX
2 TemnoBbie 3G HEKTH XUMUYECKUX bubnnorexa [IOK

peakuuii. TepMOXUMHUYECKHE

https://m.edsoo.ru/d1db86da




ypaBHEHHUSI

Brranciaenus no YpaBHCHUAM

bubmnoreka [IOK

23 XUMITACCICHX PCAKLITH 1 https://m.edsoo.ru/87b13954
TEPMOXHUMHYECKUM YPABHCHUSIM
CKOpOCTh XMMHUUYECKOM peaKiiuu,
€€ 3aBUCUMOCTB OT Pa3JIN4YHbIX

24
(dakTopon. Karanus u
KaTaJan3aTophI

75 ["'oMoreHHbIC U TeTEPOTCHHBIE
peakiuu
[IpakTrueckas padorta Ne 1 o

2% TeMe "BinsiHue pa3nuyHbIX bubnnorexa [IOK
(hakTOpOB HA CKOPOCTH https://m.edsoo.ru/1facaldl
XUMUYECKON peakuuu"

e B 10K
DCAKIIIHL. https://m.eds00.1ru/309529b
paBHOBeECHE
IIpakTnueckas padora Ne 2 o

78 Teme "BiusgHue pa3nuyuHbIX bubmuorexa [JOK
(haKkTOpOB Ha MOJIOKECHHE https://m.edsoo.ru/3bf34e17
XUMHYECKOTr0 paBHOBECHS "

DIEeKTPOIMTHYECKAs

29 muccoranus. CUIbHBIC B ClIa0ble bu6mmoreka [{OK
3MeKTposIuThl. CTEIEeHb https://m.edsoo.ru/5f766bdf
JUCCOITHAITUT
HNonHoe npousBeeHue BOJBI.

30 Cpena BOIHBIX PaCTBOPOB. bubmuorexa [JOK
Bonopoansiit nokazarens (pH) https://m.edso0.1ru/3966ca89
pacTBopa

i | Foswoms o P B 10K
P Hl p p https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB

32| rowe "Xommacate peakanm Bumaonexa LIOK

P L,I, https://m.edsoo.ru/2e3daeb0
pacTBOpax IJIEKTPOJIUTOB
OKucauTenbHO-

33 BOCCTAHOBUTEJILHBIE PEAKIIUH. bubnnorexa [JOK
BaxHei1ve OKuCIuTeIu | https://m.eds00.1ru/56226060
BOCCTAHOBHUTEIIN

34 Meron 371€KTpOHHOTO bubnnorexa [IOK
(2JIEKTOHHO-MOHHOT0) OajaHca https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U bubnuorexa [JOK
pacIiaBoOB BEIICCTB https://m.eds00.ru/93fb97d2

36 Pemenne 3a7a4 pa3mmyHBIX THIIOB bubmorexa LOK

atp https://m.edso0.ru/5a859d16
37 Pemenue 3a1ay pa3nu4HbIX TUIIOB bubmaorexa LIOK

https://m.edsoo.ru/5afa265d




Cucremaruzanys 1 00001eHne

bu6nmorexa [IOK

= ”X
38 SHaHHU I,I,O Teme - AMMIHeckue https://m.edsoo.ru/c161eb&85
peakiuu
39 KontpoinbHas pabota mo teme bubnuorexa [JOK
"XuMHUECKHE peaKiuu” https://m.edsoo.ru/a8a0a930
ITomoxeHre HEMETANIOB B
[Tepuoauueckoii cucreme
..
o | s L B 10K
a https://m.edsoo.ru/8ca2dcad
CTPOCHHS X aTOMOB.
duznyeckue CBOMCTBA
HEMETAIJIOB
o | orromveveruiien G Bumoress 10K
PHMEP POJIa, CCPRL, https://m.edsoo.ru/ef92¢91c
docdopa u yraepoaa)
B :
42 (bl?lilligng;eOE};f;gz’eCKHe bubmorexa I[IOK
. https://m.edsoo.ru/0aa8f613
ceoncTBa. ['uapuael
I"anorensl: HaXx0KACHUE B
43 MIPUPOJIE, CIIOCOOBI MOTYUEHUS, bubmuoreka [JOK
¢busnvecKkre 1 XUMHYECKHE https://m.edsoo.ru/4e223795
CBOMCTBA
I e .B el
o | Cnormesozopn, Besnchu BuGorea 10K
POJCOACPKAlLL https://m.edsoo.ru/6b3255e6
COEIUHEHNS TaJIOTEHOB
JlabopaTopHbie u
s | T croct B 10K
i ' https://m.edsoo.ru/6971aca4
IIpuMeHeHue rajoreHoB U ux
COETUHEHUN
IT e oora Ne 4.
46 | Pemenme sxcnepumenTanbEX BuGmorera LIOK
"p " https://m.edsoo.ru/8b26fecd
3a1a4 o reMe "["anorensl
Kucnopon: nabopatopHsie u
| e oGy Buorea 10K
i ’ . https://m.edsoo.ru/c8abc36a
XHUMHYEcKHe cBoiicTBa. O30H.
[IpuMeHeHne KUCIopo/ia U 030Ha
48 OKCHUIBI ¥ TIEPOKCHUIBI bubmorexa [JOK
A P A https://m.edsoo.ru/5¢8816a0
49 Pemenune 3a1a4 pa3inyHbIX THIIOB bubmaorexa LIOK
lad p https://m.edsoo.ru/2b6d8b4b
50 | cneotus noryaenms, Gumensie BuGnorexa LOK
v o https://m.edsoo.ru/46afael6
A XUMHYECKHE CBOMCTBA
51 CepoBoniopo1, CyiabhuIbI bubauoreka [IOK




https://m.eds00.ru/7¢875999

Kucnopoaconep:xarue BuGmuotexa LIOK

52 coenuHeHus cepbl. OCOOCHHOCTH ]
CBOUCTE CePHOM KHCIOTHI https://m.edsoo.ru/8cfa2548
IIpakTnueckas padora Ne 5.

53 Pemenue skcepuMeHTaIbHBIX bubmuorexa [JOK
3anau o teme "Cepa u eé https://m.edsoo.ru/0atb05e4
coenuHeHus"
A3OT: HaXOXKJIeHUE B MPUPO/IE,

54 CrIocoOBI MOMy4YeHUs, (pU3uvecKue bubmmorexa [JOK
Y XUMHUYECKUE CBOHCTBA. https://m.edsoo.ru/badd2255
AMMUaK, HUTPUIBI
Kucnopoaconep:xarue BuGmuotexa LIOK

55 coenuHenus azora. OcoO0eHHOCTH ]
CBONCTE A30THON KHCIOThL https://m.edsoo.ru/e2965afe
IIpuMeHeHue a3oTa u ero Bu6muorexa I[OK

>6 COSIIMHCHME. A3OTHEIE https://m.edsoo.ru/12915059
ynoOpeHus
docdop: HaXOKIEHUE B IPUPO/IE,

57 CIocoObI MoyYeHusl, Pu3nUecKue bubmuorexa [JOK
Y XMMUYECKHE CBOMCTBA. https://m.edsoo.ru/9a6b43ec
dochuast u hochun
Oxenet dochopa, bubmmoreka [JOK

>8 (bocopconepKamye KHEOTS. https://m.edsoo.ru/c7a2d429
Conu dhochopHOH KHCIOTHI o ]
[Ipumenenue dochopa u ero Bubnmorexa [IOK

>9 coemunenmii. dochoprbic https://m.edsoo.ru/a218070a
ynoOpeHus
[TpakTrueckas padota Ne 6.

60 Pemenne sxciepuMeHTAIBHBIX bubnnorexa [IOK
3aja4 1o Teme "A30t1 u pochop u https://m.edsoo.ru/8175ac3f
UX coequHeHnsa"
Yraepoa: HaXOXKIECHHUE B
MPUPO/Ie, AITIOTPOITHBIE Bubnmorexa [IOK

61 MO HKaILHH; (RHSH%CKHG " https://m.edsoo.ru/1eb19{9¢
XUMHYECKHE CBOICTBA,
MIPUMCHECHHE

6 Oxenn er(IIiI;)O Aa(ll), oxcun Bubnmoreka IIOK
YIISPOAAlLV), yTOIAbHAM KHCHoTa https://m.edsoo.ru/dbas8adf
u e€ conn

63 Pelliere bu6nmoreka [IOK

CILICHHE AT PasITAHBIX THITOB https://m.eds00.1ru/6029b609

Kpemuuii: Haxox/1eHUE B Bu6muorexa I[OK

64 MIPUPOJIC, CIIOCOOBI MTOTYICHUS,

(bI/IBI/ILIGCKI/IC 1 XUMHWYECCKHEC

https://m.edsoo.ru/143558ab




CBOICTBa

65 Oxkcua kpemausa(IV), kpemaueBas bubmuorexa [IOK
KHCJI0Ta, CHJIMKATHI https://m.edsoo.ru/3170e7b1
IIpuMeHeHne KpeMHUS U €T0 bubnnorexa [IOK
66 coeguHennii. CTEK0, ero https://m.edsoo.ru/393cdac0O
MOJIy4EHHUE, BUJIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenne 3agay pa3nuyHbIX TUIIOB bubmorexa HOK
adp https://m.eds00.ru/b624{801
63 Cucremaruzanys 1 00001eHne bu6nmoreka [IOK
3HaHui o teme "Hemerasmb" https://m.edso0.ru/6e864db5
69 KontposbHas pabota mo teme bubnuorexa [JOK
"HemeTtaanr" https://m.edsoo.ru/d0484c76
70 ?:HMTHEEZ};;IBZ%TO(EI KOPPEKIHUS bubmorexa HOK
P p » KOPPeH https://m.edsoo.ru/2b7e9510
OIMO0K
ITosio’)keHrE METAIIJIOB B
[Tepuoauueckoii cucreme
71 XUMUYECKHUX DJICMCHTOB. bubmnoreka [IOK
Oco0eHHOCTH CTPOCHUS https://m.eds00.1ru/9839¢c16¢
ANEKTPOHHBIX 000JI0YECK aTOMOB
METaJLJIOB
OO6mume Gpuznueckue CBOMCTBA
72 MeTaioB. [Ipumenenue bubmmorexa LHOK
' https://m.edsoo.ru/51dac9d3
METAJLIOB B OBITY M TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust bubnuorexa [JOK
METAJLJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3a1aq pa3aumyHbIX TUTIOB bubmorexa HOK
adp https://m.edsoo.ru/e3de37b6
75| nanpmmennii meratos, Ofue BuSmonexa LIOK
p - VOt https://m.edsoo.ru/94eb377a
CIoCOOBI MOJYYCHHsI METAJIJIOB
OOm1ast xapaKTepUCTHKA
MeTaioB [A-rpynmnbl
[Tepuonuueckoit cucTemsl
76 XUMHUYECKHX 3JIeMEeHTOB. Harpuit bubnnorexa [IOK
Y KaJIMW: TToTydeHue, Gu3ndecKkue https://m.edsoo.ru/e12¢26b3
1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIICCTB U
HUX COeIUHEHUU
OO6mrast XxapaKTepucCTHKa
77 MetaiioB [IA-rpymnmsl bubmuorexa [JOK

[Tepuonnueckoit cCucTeMsl
XUMHUYECKUX DJIIEMEHTOB. Maraui

https://m.edsoo.ru/7¢3e49c0




U KaJIbLUI: [TOJTyYeHHe,
¢busnvecKre 1 XUMHYECKHE
CBOMWCTBA, IPUMEHEHHE ITPOCTHIX
BEILIECTB U UX COCITMHECHUI

73 JKEcTKOoCTh BOMBI M CIIOCOOKI €& bubnnorexa [IOK
yCTpaHCHUS https://m.edsoo.ru/c74bfae9
AJTIOMUHHI: TIOJTyYeHUE

79 busnueckue u xny;qlnqec;ne bubnmorexa [TOK

. https://m.eds00.ru/0e79b266
CBOICTBa, MPUMEHEHNE
AMdoTepHbIe CBOMCTBA OKCHIA U

20 TUJIPOKCH]IA ATTFOMUHMUS, bubnnorexa [IOK
THJIPOKCOKOMITJICKCHI aTFOMUHUS, https://m.edsoo.ru/5d12d318
WX IPUMECHECHHE

81 Pemenue 3aga4 pa3auyHbIX TUTIOB
IIpakTnueckas padora Ne 7.

22 Pemenue sxkcnepuMeHTaIbHBIX bubnuorexa [JOK
3a7a4 no reMe "MeTaninl https://m.edsoo.ru/27ad4af43
rJ1aBHBIX noArpynm"

OO6mrast xapaKTepuCTHKa

33 METAJIJIOB TOOOYHBIX IMOATPYIIIT bubnnorexa [IOK
(B-rpymm) Ilepuoanueckoit https://m.edsoo.ru/610d7431
CHCTEMBI XUMHUYECKHUX JJIEMEHTOB
duzndeckne 1 XUMHUYECKHE

84 CBOMCTBA XpOMa H €ro Bubmorexa IIOK

Iv) https://m.eds00.ru/991 1bef3
COCJIMHEHUH, UX MPUMCHEHHE
Baxxneime coeimHeHUs
85 Mmapranma. Ile MfllHl"aHaT KaJTus Bubmorexa IIOK
prafua. 1icp . ’ https://m.eds00.1ru/039d69c8
€ro OKHCIUTENbHBIE CBOMCTBA
duzndeckre 1 XUMHUYECKHE

36 CBOMCTBA eJjie3a U €T0 bu6nmoreka [IOK
coenunenuil. [lonyuenue u https://m.edsoo.ru/1b7{8741
MIPUMEHEHHE CIIJIABOB XKee3a
dusnueckne U XUMHUIECKHE

87 CBOMCTBa M€Y U €€ COeANHEHUN bubmorexa LOK

A A ’ https://m.edsoo.ru/2bc0f954
WX IPUMCHEHHUE
dusnueckne U XUMHUIECKHE

28 CBOMCTBA IIMHKA U €T0 bu6mmorexa [{OK
COCJIMHCHUH, X IPUMEHEHHE. https://m.edsoo.ru/blf2beal
['MAPOKCOKOMILIEKCHI LIMHKA
IIpakTnueckas padora Ne 8.

29 Pemenue sxkcnepuMeHTaIbHBIX bubnuorexa [JOK
3a7a4 no reMe "MeTaninl https://m.edsoo.ru/a6e352ea
MOOOYHBIX TOATpyI"

bu6nmorexa [IOK
90 Pemenue 3aia4 pa3nuyHbIX TUIIOB

https://m.edsoo.ru/a8b83d83




O06001IeHE ¥ cUCTEMAaTU3aLIHs

91 W3Y4YEHHOI'0 MaTepuala o TeEMe 1 bubmaorexa LIOK
" Y " P https://m.edsoo.ru/e91fe975
MeTtanibl
9 KonrponbHas padora o Teme 1 bubnnorexa [IOK
"MeTasuibr" https://m.edsoo.ru/83{63ea3
93 KA:HEUH/E)3 iigbgﬁz KOpPPEKIIUI 1 bubmorexa [JOK
Tpon p » KOppeKL https://m.edsoo.ru/9ebff2fd
[0)1105(310) %
Poune xuMuu B o0ecrieueHun
94 | enosesccran. Homse o | BuGmorera LIOK
) https://m.edsoo.ru/080fe1 {0
HAyYHBIX METOJaX UCCIICIOBAHUS
BEIIECTB
HayuHble pUHIMITBI
95 S{pZiiizaiigaXPﬁMi[if;ﬁ;gHHme 1 bubmaorexa LIOK
P 8 P N https://m.edsoo.ru/2e45a44f
CIIOCOOBI TOMYYEHUS BAXKHEUIITUX
BEIIECTB
o6 XIE/IMI;IKIIGCKOGUCian}IBHCHI/Ie 1 Buborexa LIOK
OKpYHAAIOIICH CPE/IBL 1 CIo https://m.edsoo0.ru/9f11bf51
IMOCJIEACTBUA
97 XuMUd H 3JI0POBbE YEJIOBEKA. 1 bubanoreka LHOK
JlexapcTBeHHBIE CPEICTBA https://m.edsoo.ru/a6552721
08 | soconsiommmmenot | 1 BuGmorera LIOK
m https://m.edsoo.ru/1f7b5bd2
0€e30I1acHOCTH
99 Kocmernueckue u nappromepHbie 1 bubnnorexa [IOK
cpenctBa. beiToBas XuMus https://m.edsoo.ru/da42d5a9
100 | Bamsaitums enpomemeen | 1 BuGmorexa LIOK
P https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIC MaTepHaJIbI
01 | Opratmmscsns wwmmepammse | ! BuGmorera LIOK
P p https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anys u 0000IICHUE 1 bu6mmoreka [JOK
3HAHUH 110 TEME https://m.edso0.ru/db979¢70
OBHIEE KOJIMYECTBO YACOB I10 g

[MPOI'PAMME




ITPOBEPAEMBIE HA EI'D IIO XUMHUHU TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOH OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHETO

OBLIEI'O OBPA3OBAHUA

Kopn
NpoBepPsIeMOro
TpeGoBaHUs

HpOBepﬂeMbIe TpeﬁOBaHl/Iﬁ K IPEJIMETHBIM pe3yJibTaTaM 0CBOCHHUSA OCHOBHOM
06pa303aTe.m,Hoii nmporpamMmsal CpeIHETr 0 06H1€F0 06pa303a1mﬁ

1

Biiagenue cucteMoil XMMUUECKUX 3HAHUM, KOTOPAsl BKJIFOYAET:

1.1

OCHOBOIIOJIATAIOIINE TTOHATUS (XUMHYECKHUIl JIEMEHT, aTOM, H30TOIIbI, 3JI€KTPOHHasE 000JI09Ka
aToMma, s-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB, OCHOBHOE M BO30YKIEHHOE COCTOSIHUE aTOMa,
WOH, MOJIEKYJa, BAJICHTHOCTb, JICKTPOOTPHLATEILHOCTh, CTEHEHb OKUCICHHS, XHMHYecKas
CBsI3b (G- M T-CBSI3b, KPaTHBIC CBS3M), THOPUAN3AIUS aTOMHBIX OpOMTasel, KpUCTaTHIecKas
peméTka, MoJb, MOJApHas Macca, MOJAPHBI 00BEM, MOJSpHAs KOHLEHTPALHs, PacTBOPHI
(MCTHHHBIE,  IUCHEPCHBIE  CHUCTEMBI),  KPHUCTAJUIOTUAPATHI,  YIJICPOIHBIH  CKeJeT,
GyHKOMOHANBHAs TpyNIa, pagdKal, HW30Mephbl, CTpYyKTypHas QopMmyna, H30Mepus
(cTpykTypHas, reomerpuieckas (IMC-, TPAHCH3OMEPHsI), I'OMOJIOTHUECKHH psiji, TOMOJIOTH,
YTJIEBOJOPO/BI, KHUCIOPOA- W a30TCOJCpIKallle COCIUHEHHS, OHOJIOTMYECKU aKTHBHBIC
BellecTBa  (YIJIEBOJBI, OKUpBL, O€NKHM), MOHOMEp, TIOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHHS, KPEKHWHT, PH()OPMHHT, THIIBI XHUMHUYECKHX peaKIHui
(OKHCIMTENIFHO-BOCCTAHOBHUTENBHBIE, 9K30- U 3HAOTEPMHUYECKHE, PEaKIWd HOHHOTO OOMeEHa,
rOMO- U TeTeporeHHbIe, 00paTUMbIe U HEOOPATUMBIE), PACTBOP, 3JIEKTPOJIUTEI, HEIIEKTPOIIHTHI,
JNIEKTPONUTHYECKasT AUCCOLMAIMS, CTEHNCHb IHCCOLMALNH, OKHCIUTENb, BOCCTAaHOBUTEINb,
9JIEKTPOJIH3, CKOPOCTh XHMHYECKOH PeakIii, XUMHUUECKOE PaBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpUs XUMHUUECKOI0 CTpOECHMs opranudyeckux BemecTB A.M. Bytieposa,
TEOpUs INEKTPOIUTUUECKON Aucconumanuy, [lepuonuueckuii 3akon .M. MenneneeBa, 3akoH
COXpaHCHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUU S3BIK XUMHH, MHPOBO33PECHUYCCKHE
3HaHU, JeXKaIlie B OCHOBE MOHMMAaHUS MPUYNHHOCTH U CHCTEMHOCTH XMMUYECKUX SIBICHHA,
COBpEMCHHBIC IIPEICTABICHUS O CTPOCHHHM BEIIECTBA HAa ATOMHOM, MOJCKYJSIPHOM U
HA/IMOJICKYJIIPHOM YPOBHSIX

1.3

MpeACTaBIICHHUA O MCXaHU3MaX XUMHUYCCKUX peaKuHﬁ, TCPMOJANHAMUYCCKUX U KUHCTUYCCKUX
3aKOHOMEPHOCTAX UX NPOTECKAHUA, O XUMHUYCCKOM PAaBHOBECHUH, JUCIEPCHBIX CUCTEMAX

1.4

q)aKTOHOI‘PI‘ICCKPIe CBCIACHUA O CBOﬁCTBaX, COCTaBE€, MOJIyYC€HUN U 0e30IMacCHOM HCIIOJIb30BAHUU
Ba)KHEHUIIIHX HCOPraHUYCCKNX U OPraHn4YCCKUX BCIICCTB B 6I)ITy u HpaKTPI‘-IeCKOfI JACATCIBbHOCTHU
YCJIOBCKaA

1.5

o0mye Hay4Hble MPUHIMIIBI XUMUYECKOI0 TIPOM3BOJCTBA (HAa IpHMepe MPOU3BOACTBA CEPHOI
KHCJIOTHI, aMMHaKa, METaHOIIa, mepepaboTku HedTh)

CdhopMHUPOBaHHOCTh YMCHUH BBISBIISITH:

2.1

XapaKTepHbIE MPH3HAKH W B3aMMOCBS3b M3YUYECHHBIX MOHATHI, NPUMEHATH COOTBETCTBYIOIIHE
MIOHSATHSL IIPY OIIMCAHUU CTPOEHUS U CBOMCTB HEOPIaHMYECKUX U OPIaHUYECKUX BEIIECTB U UX
IIPEBPALLCHUI

2.2

B3aMMOCBSI3b XUMHYECCKUX 3HAHUU C IMOHATHUSAMH U NPEACTABICHUAMHA APYTUX NPEAMETOB IJIA
00J1ee 0OCO3HAHHOI'O MOHUMAHUS M O0BSICHEHUS CYIIHOCTH MaT€pHAJIBHOI0 €AMHCTBA MHpa

C(l)OpMI/IpOBaHHOCTI) YMCHUS UCHIOJIB30BATh!:

3.1

HAaMMCHOBAHHA XHMHYCCKHUX COG,I[I/IHCHI/II\/'I MEXIYHAPOAHOTO COHO3a TeOpCTH‘IeCKOﬁ n
HpHKJ’IaL[HOfI XUMHUU U TPUBUAJIbHBIC Ha3BaHUA BCIICCTB, OTHOCAIINXCA K U3YUCHHBIM KJjlacCaM
OpPraHUYCCKUX U HCOPTAHUYCCKUX COCMHECHUN

3.2

XMMHUYECKYIO CHMBOJIHKY JUISl COCTABICHHS (JOPMyJI HEOPTraHMUIECKNX BEIIECTB, MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX M CKEJICTHBIX) (OPMYIT OPraHUIECKUX BEIIECTB

CchopMHPOBaHHOCTh YMEHHSI KIACCH()UIIMPOBATE!

4.1

HEOPraHM4E€CKUE BEIIECTBA, CaMOCTOATEIBHO BBI6I/IpaTI> OCHOBaHUA W KpUTEPpHUH I
K.]'IaCCI/I(l)I/IKaIII/II/I N3Y4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHNYECCKHUE BEIICCTBA, CAMOCTOATEIIBEHO BI)I6I/IpaTB OCHOBAHUSA U KPUTEPHUU 1A Knaccmanam/m
N3y4aCMbIX XUMHWYIECCKUX 00BEKTOB

43

M0 Pa3MYHBIM MPU3HAKAM (YHCIy U COCTABY PEAarMPYyIOIIMX BEIIECTB, TEIUIOBOMY 3(G(EKTy
peaKkinK, W3MEHEHHIO CTEeleHeW OKHCICHHs JJIEMEHTOB, OOpPATHMOCTH PEaKIUH, yYaCTHIO
KaTaJIn3aropa)




ChopMHUpOBaHHOCTh YMEHHS XapaKTepHU30BaTh JICKTPOHHOE CTPOCHUE aTOMOB (B OCHOBHOM U
B030YyK/IEHHOM COCTOSIHMH) M HOHOB XMMHUYECKHX 3JieMeHTOB 1 — 4 mepronos [lepuoanueckoit
cucrembl /.M. MenneneeBa u MX BaJEHTHbIE BO3MOXKHOCTH, WCIIONB3Ysl IMOHATHA §-, p-, d-
JICKTPOHHBIE OpOUTAJIH, SHEPTETHYECKUE YPOBHHU

CchopMHPOBaHHOCTh YMEHHUSI OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHYECKHX
9JIEMEHTOB M 00pa3yeMbIX MU COETMHEHHH 110 NIepHUoAaM M TPyIIam

ChopMUPOBAaHHOCTh YMEHHS COCTABISATh YPABHECHUS XMMUYCCKUAX PEaKIUil U PAaCKPBIBATh MX
CYITHOCTB!

7.1

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil MOCPEJCTBOM COCTaBJICHHS AJIEKTPOHHOTO
OanaHca 3TUX peakuui

7.2

YpaBHEHUSI PEaKIUH Pa3IHMYHBIX TUIIOB; TOJHBIE W COKPALIEHHbBIC YPAaBHEHHS PEAKIH HOHHOTO
oOMeHa, yYHUTBIBas YCIIOBUSI, IPU KOTOPBIX 9TH PEAKIMU HIYT 10 KOHIIA

73

peaxImii THUAPOJM3a, PeakiMid KOMIUIEKCOOOpa3oBaHus (Ha NpPUMEpPEe THAPOKCOKOMILICKCOB
[IMHKA U QJTFOMHUHIS)

C(l)OpMPIpOBaHHOCTI) YMCHUS MOATBCPKAATH:

8.1

Ha KOHKPETHBIX IIPUMEpax XapaKTep 3aBUCHMOCTH PEAKIOHHOW CIIOCOOHOCTH OPTaHHIECKUX
COCAMHEHUI OT KPaTHOCTH W THNA KOBAJICHTHOW CBSI3U (G- M T-CBSI3M), B3aMMHOTO BIIMSTHHS
aTOMOB U TPYII aTOMOB B MOJIEKYJIaX, a TaKkKe OT OCOOGHHOCTEH peanu3aluy pasIiuyHbIX
MEXaHHW3MOB POTEKaHMUs peakuuit

8.2

XapaKTepHbIC XHMUYECKHE CBONCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIEPHMEHTAMH W
3alMCSIMH YPaBHEHUH XUMHUYECKUX peaKkuui

ChopMUpPOBaHHOCTh YMCHHS XapaKTepU30BaTh COCTAB U Ba)XXKHEHINKEC CBOWCTBA BEIICCTB,
MPUHAAICKAIINX K ONpPEJCHEHHBIM KllaccaM W TPYIIaM COCIUHEHWH (MPOCTHIC BEIICCTBA,
OKCHJIBI, THAPOKCUIBI, COJIH; YIIEBOJOPO/bI, MPOCThie 3(DUPBI, CIIUPTHI, (HEHOIBI, ANbICTU/IBI,
KETOHbBI, KAPOOHOBBIC KHCIIOTBI, CIOKHBIC 3()UPBI, KUPBI, YIIIEBOIbI, AMUHbBI, AMHHOKHCIIOTBI,
OeIKH)

10

CchopMHUPOBaHHOCTh YMEHUsSI POBOJMUTH PACUETHI M0 XMMUYECKHM (HOpMyJiaM M ypaBHEHHSIM
XMMHUUYECKHUX PEAKILHH C NCIIOJIb30BAHNEM (PU3NYECKUX BEITHMYMH:

10.1

Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CIIM OJHO U3 NCXOJHBIX BEIECTB
JIaHO B BUJIE PacTBOPA C ONpeeIEHHON MacCOBOH o€l pacTBOPEHHOIO BEIleCTBA WU IaHO B
n30bITKE (MMEET IPUMECH)

10.2

MacCOBOH Wiy 00bEMHON JOJIH, BBIXOAA MIPOAYKTA PEAKIIHU

10.3

Ter1oBoro 3¢ dexra peakimi

10.4

00BEMHBIX OTHOIICHU Tra30B

10.5

110 HAXOXKJICHUIO XUMUYECKOI (I)OpMyJ'ILI BCHICCTBA

11

Brnagenne cucreMod 3HaHMM O METOJaX HAYYHOrO IIO3HAHUS SIBIEHMM IPHUPOJBI,
HCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX M yMEHHE TPUMEHSITh OTH 3HAHUS TpU
9KCICPUMCHTAIBHOM HCCIICIOBAHUU BCIIECTB W JUIS OOBSICHEHUS XHUMHUYCCKHUX SIBICHHIA,
HMMEIOIIUX MECTO B MPUPOJIE, MPAKTUUECKON AEATEIbHOCTH YeJIOBEKa U B MOBCEAHEBHON XKU3HU

12

CdopMIpOBaHHOCTE YMEHHS NPUMEHATH (MCHONB30BAaTh) 3HAHWS O COCTaBE M CBOMCTBAX
BEIIECTB Ui OKCIICPMMEHTAIBLHONH IPOBEPKH THUIIOTE3 OTHOCHTENBHO 3aKOHOMEpHOCTEH
NPOTEKaHUsI XUMHYECKHX PEaKIUi M IMPOTHO3MPOBAHHUS BO3MOXKHOCTEH MX OCYIIECTBIICHUS;
CUCTEMHbBIE XUMHWYECKHE 3HAaHHs JJIsI OOBSCHEHHS M TNPOTHO3MPOBaHMS SBICHHUH, MMEIOLINX
€CTECTBEHHOHAYUHYIO TPHPOAY; Ul TPHHATHS TPAMOTHBIX DPEIeHUH NMpo0iieM B CUTYyalHsX,
CBSI3aHHBIX C XUMHEH

13

CchopMHUPOBaHHOCTh YMEHHSI IUIAHUPOBATh M INPOBOAWTh XUMHYECKHH OSKCIHEPHMEHT
(mony4eHne W M3ydeHHE CBOWCTB HEOPTaHWYECKUX W OPTAaHWIECKUX BEIIECTB, KAUECTBEHHBIC
peaxkIuu YIrJIeBOJOPOJOB Pa3IMUYHBIX KJIACCOB U KHUCIOPOACOAEPIKAIIUX OpPraHHUECKUX
BEIIECTB, pELICHHE SKCIEPUMEHTANbHBIX 3aJad 0 paclo3HaBaHHUIO HEOPTaHWYECKUX U
OpraHMYeCKUX BELIECTB) C COONIOJICHUEM INPaBUII OE30MacHOro oOpalleHus C BEeIeCTBAMU U
7abopaTopHEIM 000pynOBaHMEM; (GOPMYIMPOBATh LEJNU HUCCIEIOBAHUS; MNPEACTAaBIAThH B
pa3nuuHOM opMe pe3ysbTaThl SKCIEPUMEHTa, aHAJIM3UPOBATh M OLICHUBATh UX JIOCTOBEPHOCTD

14

CchopMUPOBAaHHOCTE  yYMEHHUSI  OCYIIECTBISATH  IIEJICHANPABICHHBIA IONCK  XHMHYECKOH
nH}opMaMu B pa3IMYHBIX WCTOYHMKAX (ydeOHO-HAay4Has JIUTEpaTrypa, CpelCcTBa MAacCOBOM
nndopmarmy, cerb MHTEpHET), KPUTHYECKUM aHAIM3UPOBAaTh XHMHYECKYI0 HH(OpMAIUIO,
nepepadaThIBaTh €€ M UCIONb30BaTh B COOTBETCTBHH C TIOCTaBICHHON yueOHOIl 3a1aueit
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CdopMIpOBaHHOCTE YMEHHUS TIPOTHO3HPOBATH, aHAJIM3HPOBATh M OICHUBATH MH(OPMALUIO C
MO3MIIUIA  3KOJIOTHUCCKON 0O€30MacHOCTH MOCNEACTBHI OBITOBOM M MPOU3BOJCTBEHHOM
JIESITENIEHOCTH YEJIOBCKA, CBA3aHHOW C TepepabOTKOW BEIIECTB; CHOPMUPOBAHHOCTH YMEHUMA
OCO3HaBaTh OMACHOCTh BO3JCHCTBHUSI Ha JKUBBIE OPraHU3Mbl OMPEICIEHHBIX BEIIECTB, TTOHUMAs
CMBICIT TIOKa3aTessl MPECITbHOM TOMYCTHMOM KOHIICHTPALIUH, U TIOSICHATh Ha IPUMEPax CIocoObI

YMCHBIICHUSA U NPCAOTBPALICHUA UX BPEAHOTO BO3JICHCTBHS Ha OpraHmnsMm 4eCJ0BCKa

IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D 110 XUMHUH

Kopn

HpOBepﬂeMbIﬁ IJEMEHT COJACPKaHUuA

1

TCOpCTI/I‘IQCKI/IC OCHOBBI XUMHNH

1.1

Crpoenne BemectBa. CoBpeMeHHas MOZIENb CTPOCHHs aroMa. PacmpenenieHHe >JIEKTPOHOB IIO
JHEPreTHYECKHM ypoBHAM. Kitaccudukamuss XuMHYECKHX 3JeMeHTOB. OCOOSHHOCTH CTPOCHUS
SHEPreTUYECKUX YPOBHEH aToMoB (s-, p-, d-3neMeHToB). OCHOBHOE W BO30YXIEHHOE COCTOSIHUS
aTOMOB. DJIEKTpOHHAs! KOHQHUTrypanus aToMa. BaleHTHbIE 31eKTPOHEI

1.2

Ilepuognueckas cucrtema xumuueckux odsemeHToB JI.JMI. MenneneeBa. ®dusmueckuid CMBbICI
Ilepnognueckoro 3akoHa .M. MenneneeBa. IlpuunHbBl M 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB
AIIEMEHTOB M WX COCIAMHEHHH 10 NepHoJaM W TpymmaM. 3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB
IIPOCTHIX BEIIECTB, BOAOPOIHBIX COEAUHEHNUH, BBICIINX OKCUIOB U THIPOKCHIOB

1.3

BaneHnTHOCTS. aﬂeKTPOOTpI/IHaTeﬂLHOCTL. CTelneHb OKMCIICHUS

1.4

Bunbsl xumuueckoil cBs3n (KOBaJCHTHAs, MOHHAs, METAUIMIECKAs, BOJOPOAHAs) U MEXaHU3MbI €&
oOpazoBaHust. MeXMOJIEKYJISIpHbIE B3aUMOJIEHCTBHS. BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKY ISIPHOTO
cTpoeHus. THUIBl KPUCTAJUIMYECKUX pEIIETOK. 3aBUCHUMOCTh CBOMCTBAa BELIECTB OT THIA
KPUCTAJLIINYECKOU PEIETKU

1.5

Xumrdeckas peaknus. Kimaccnpukanus XUMHYECKUX peakiiiii B HEOPTaHMYECKOW M OpraHMYecKOn
XMMHH. 3aKOH COXPaHEHHs MacChl BEIECTB

1.6

CKOpOCTL pcaKkuuu, €€ 3aBUCUMOCTbH OT Pa3JINIHbIX (l)aKTOpOB

1.7

TemnoBbie 2QPeKTh XUMHUECKUX peaknuid. TepMOXUMUIECKIE YPaBHEHHS

1.8

OO0paruMble peakuuu. XUMUYecKkoe paBHoBecue. DakTophl, BIUSIONIME HA COCTOSIHUE XHUMHYECKOTO
paBHoBecusl. [Ipunnun Jle HlaTtense

1.9

3HeKTp0ﬂI/ITI/I‘IeCKa${ Jucconuanus. CunbHble U cl1a0ble QJICKTPOJIUTEL. Cpeua BOJHBIX PpacTBOPOB
BCHICCTB. KHUCJ1asd, HeﬁTpaJ'ILHaH, mCJIOYHasd. CTeneHb JHUCCOoLMaIuy. Peakiiuu HOHHOTO oOMeHa

1.10

T'uapomus coneit. MonHOE mponsBenenne Boasl. Bomopoaasiii mokaszarens (pH) pactBopa

CriocoObl  BBIpa)KEHUS! KOHLEHTPALMM pPacTBOPOB: MaccoBas JOJIi PacTBOPEHHOTO BEIECTBA,
MOJpHas KOHIEHTpanus. HachllleHHBIe ¥  HEHACHIIEHHBIE PACTBOPBHL, PAacTBOPHUMOCTE.
Kpucrannoruapatsl

1.12

OKHUCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiuu. [loBefeHne BelecTB B Cpefax C pPa3HbIM 3HAYCHHEM
pH. MeToibI 351eKTpOHHOTO OanaHca

1.13

DIIeKTPOJIN3 PACTBOPOB U PACIIABOB COJICH

OCHOBBI HeOpFaHH‘IeCKOﬁ XUMHHU

2.1

Knaccudukarms HeopraHudecknux coeanaeHnii. HoMeHkIaTypa HeopraHndecKuX BEIIeCTB

2.2

XUMITYECKUE CBOMCTBA BaKHEHITIX METAJUIOB (HATpHi, Kannii, KaIbIHH, MAaTHAN, aTFOMAHUH, IWHK,
XpOoM, JKee30, MeJb) U uX coennHeHnil. O0mme crmocoObl MOMyUeHHs METAJUIOB

23

XUMHYECKHE CBOWCTBAa BaKHEHIIMX HEMETaIoB (TaJOT€HOB, Cepbl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHHS1) U UX COEMHEHUH (OKCHIOB, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOJHBIX COESAMHEHHIH)

24

I'eHeTmaeckas CBsI3b HCOPraHMYCCKUX BCIICCTB, NPUHAMICKANINX K PA3JINYIHBIM Ki1acCcaM

2.5

I/I)IGHTI/I(I)I/IKaHI/IH HCOPraHUYCCKUX COCIUHCHUI. KauectBennnie pCakun Ha HCOPTraHUYICCKUEC
BCIICCTBA M HOHBI

OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHHU

3.1

OCHOBHBIE TIOJIOKEHUS TEOPUH XMMHUYECKOTO CTPOCHHUS OpraHndeckux coennHernid A.M. ByTtneposa.
VYriepoaHblil CKeNeT OpraHM4ecKoi MOoJeKyibl. KpaTHOCTh XUMHUYECKOM CBSI3U. S- U P-CBS3U. Sp3-,
sp2-, sp-ruOpuau3anuu opOuTaneil aTroMoB Yriepoia. 3aBHCHUMOCTh CBOWCTB BEIECTB OT
XMMHYECKOro cTpoeHus Mojekyi. ['omosoru. 'omonorugeckuit psa. Mzomepus u u3oMepsl

3.2

[NonsaTtue o ¢pyHKIHOHANEHOU Tpymiie. OpHeHTaIHOHHBIC Y PEKTH 3aMEeCTUTEIICH

33

[IpencraBnenne O KIACCU(UKAIIMKA OPTaHMYCCKUX BEIIECTB. HOMEHKIaTypa OpraHHYECKHX
COCTMHEHUH (cHCTeMaTHUecKas) M TPUBHAJIBHBIC HA3BAHUS Ba)KHEHIINX IPEICTaBHUTENEH KIAcCOB
OpPraHHUYECKHX BEHICCTB
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CBoOOIHOpAINKATBHBIN ¥ HOHHBIM MEXaHW3MBI peakiuu. [loHATHEe 0 Hykieodmie u AmeKkTpodue.
IIpaBuno MapkosHukoBa. [Ipasusno 3aiinieBa

35

AnkaHpl. XUMHYECKHE CBONCTBA aJKaHOB: TaJOTCHUPOBAHUE, IETMIPUPOBAHUE, TEPMHUECKOE
pa3iioKEeHUe, KPEeKUHT, n3oMepu3anus, ropeHue. [lomydenne amkanoB. Llukmoankansl. Crenmduka
CBOHCTB IHMKJIOAIKAHOB C MalblM pa3MepoM LHUKJIA. Peakuum NpHCOEAWHEHHS U PaJUKaIBHOTO
3aMelIeHUs

3.6

Ankenbl. XMMHYECKHE CBOWCTBA: PEAKLUHM TNPHCOCAMHEHUS (TAJIOTeHUPOBAaHUE, T'HIPUPOBAHUE,
THAPOTaOreHUPOBaHKE, THAPATALNS), TOPEHHUS, OKHCICHUS M NOJMMEpU3aly. [IpoMBIIIIeHHbBIE 1
sabopaTopHbIe CIOCOOBI NOTYICHHUS aIKEHOB

3.7

AHKa}II/IeHH. XHWMHUUYECKHE CBOMCTBA aJKagUCHOB: peakuun MNpUCOCAUHCHUA (I‘I/I)IpI/IPOBaHI/Ie,
FaHOFeHI/IpOBaHI/Ie), TOpeHHUd U TOJIMMEPpU3ALIN. HonyquI/Ie aJIKaJUCHOB

3.8

AnkuHbl. XUMHYECKHE CBOMCTBA: pEaknWM NPHCOCAWHEHMS (TAJIOTEHUPOBAaHHE, T'MAPHPOBAHME,
THIpaTalys, THAPOTaJOreHHpOBaHHE) Kak croco0 MOJIyYeHHs IOJIMMEPOB W JPYTHX MOJE3HBIX
npoaykrToB. Peakium 3amemeHus. ['opeHue aneruneHa Kak HCTOYHUK BBICOKOTEMIIEPATYypHOIO
IUTaMEHH JUIS CBapKU U pe3ku MeTaiios. IlpuMeHeHue aneTuieHa

3.9

Apenbl. Xumu4eckue cBoOicTBa GEH30Ja: peakluH 3IEKTPO(UIBHOIO 3aMEICHHUS, TPUCOCIUHEHHS
(rumpupoBaHue, raoreHupoBanne). Peakimst roperns. OCOOEHHOCTH XUMUYECKUX CBOHCTB TOIyOJIa.
[Monyuenne Oen3ona. OCOOEHHOCTM XWMHYECKHX CBOMCTB crupoina. [lonmmepusanusi ctupona.
Crnoco0bl MoJy4eHust U MPUMEHEHHE apOMaTHYECKHX YIIEBOIOPOIOB

3.10

Cmuprtel. [IpenensHble 0OMHOATOMHBIE COMPTHI. XUMHUYECKHE CBOMCTBA: B3aUMOJCHCTBHE C HATPHEM
KaKk CII0OCO0 YCTaHOBICHMS HAIMYUS THAPOKCOTPYMIBI, C TaJOr€HOBOJOPOAAMH KakK CIOCO0
MOJTyYEHHs PACTBOPUTENCH, BHYTPH- M MEXMOJCKYNApHas Aeruaparanusa. Peakoust TopeHus.
IMomyuenne sTaHONA: peaknus OpOXKEHHS TIIOKO3bI, THUApATanus STHICHA. OTWICHITHKOIb H
TJIMIEPUH KaK NPEJICTABUTENHU IpeAeIbHbIX MHOTOaTOMHBIX CIHPTOB

3.11

®enon. XuMudeckue cBoWCTBa (eHona (peakuuu C HaTpUEM, THAPOKCHUIOM HaTpHs, OpOMOM).
[onmyyenne genona

3.12

Anpaerunpl. XUMHUECKHE CBONCTBA MPEAENBHBIX aIbJETHIOB: TUAPUPOBAHMUE, KAaueCTBEHHBIC
peakiud Ha KapOOHWIBHYIO Tpymmy (peakims «cepeOpsHOro 3epKajia», B3aUMOJICHCTBHE C
ruapokcuaom menu (II). Tlomydenune mpenenbHBIX albIETHIOB: OKHCIEHUE CIUPTOB, THUApATAIMS
areTniIeHa. AIIETOH KaK MPeACTaBUTENbh KeTOHOB. OcOOEHHOCTH PEaKIU OKHCICHHUS alleToHa

3.13

KapGoHoBBIE KHCIOTBI. XUMHYECKHE CBOMCTBA NMPEICTHHBIX OZHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
OcCo0eHHOCTH XUMHYECKUX CBOWCTB MypaBbUHOMN KUCIOTHI. [loy4yeHue npeaeiabHbIX OHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJICHHE aJKaHOB, aJKCHOB, NEPBUYHBIX CIIUPTOB, albIerHI0B. Bricime
npe/ieNbHbIE U HenpeienbHble KapOOHOBBIE KUCIOTHI

3.14

Crnoxuble 3¢upbl © Xkupbl. CIOCOOBI TONy4YeHHS CIOXHBIX 3¢(upoB. OOpaTHMOCTh pEaKIUN
srepudukanuu. [IpumeHeHne cinoxHbIX 3QUPOB B NMUIIEBONH M map(iOMEpHOI NMPOMBILIIEHHOCTH.
JKupsl kak ciioxxHble 3QUPHI TIMLIEPHHA U BBICIIMX KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOMCTBA
KHUPOB: THAPUPOBAHKE, OKUCIICHUE. [ MAPOIH3, WM OMBUICHUE, JKUPOB KaK CIIOCO0 MPOMBIIIIIEHHOTO
TIOJTYYEHHSI COJICH BBICHINX KapOOHOBBIX KUCIOT. MBUIA KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT

3.15

XUMIYECKUE CBOMCTBA TIIIOKO3BI: PEAaKIUM C YYaCTHEM CIHPTOBBIX M albACTHIHONW TPy
MOJIOYHOKHCIIOe OposkeHue. [IprMeHeHne TITfoKo35l, e€ 3HaYeHHE B )KU3HEACATEIEHOCTH OPTaHU3Ma.
Jucaxapuapl: caxapo3a, MajiabTo3a. BoCCTaHaBIMBAIOIIME M HEBOCCTAHABIIMBAIOIINE JUCAXAPUIIBI.
IMunponmu3 aucaxapunos. [lomaucaxapunasl: kpaxman, rvkored. CTpoeHre MaKpOMOJIEKYN Kpaxmaa,
[JIMKOTeHa W LeJUTI0N03bl. Pu3ndyeckue CBOMCTBA KpaxMmaia W IeJUTIONIO3bl. XUMHUYECKHUE CBOWCTBA
Kpaxmalja: TUApPOJIU3, KadeCTBEHHAs peakiusi ¢ HOAOM. XHUMHUYECKHE CBOWCTBA IIEJUTHOJIO3BI:
THIPOJIN3, MONydeHue 3>(QUPOB UEIUTHON03bl. [IOHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK)

3.16

AMuHBI. AMMHBI KaK OpPraHWYECKHE OCHOBAHUS: PEAKIWH C BOAOW, KHCIOTAMHM, PEAKIHS TOPCHUSI.
AHWINH KaK [peACTaBUTENIb apOMAaTHUECKUX aMHMHOB. XHMMHYECKHE CBOHCTBA aHMIIMHA:
B3aUMO/ICHCTBUE C KUCIOTaMH, OpPOMHOW BOJIOH, okucieHue. [loydyeHne aMUHOB aJKHIMPOBAHUEM
aMMHaKa U BOCCTAHOBJIEHUEM HUTPONPOU3BOAHBIX YITICBOJOPOJIOB

3.17

AMMHOKHCIIOTHI ¥ O€TKH. AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHudecKie coenuHeHns. OCHOBHBIC
aMHHOKHCIJIOTBI, OOpasyiomue Oenkd. XHMHYECKHE CBOMCTBA OENIKOB: THAPOIM3, AEHATypanus,
KauyecTBEHHbIC (LIBETHBIE) peaklK Ha OeJIKH

3.18

CrpoeHne W CTPyKTypa HOJUMEPOB. 3aBUCHMOCTh CBOMCTB IOJMMEPOB OT CTPOCHHUS MOJEKYI.
OCHOBHBIE CIIOCOOBI MOTYYEHHS BBICOKOMOJEKYJSIPHBIX COCAWHEHUI: PEaknuH MOJMMEpH3alund U
nosvkonaeHcanuu. Kiaccuukanusi BOJIOKOH
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3.19
pacno3HaBaHHUE OPraHUYECKUX BEIECTB
3.20 ['eneTnyeckas CBsA3b MEKAY KJacCaMU OPraHUYECKUX COENUHEHUN
4 XuMus 1 KU3Hb
41 XuMus B IOBCETHEBHOM XKu3HH. [IpaBmia 6e30macHoi paboOTHl ¢ €AKUMH, TOPIOYUMH M TOKCHIHBIMA
) BEIIECTBAMH, CPEJICTBAMH OBITOBOI XHMHUH
Xumus 1 310poBbe. XUMUS B MEAUIMHE. XUMUSI U CEIbCKOE XO3sIMCTBO. XUMUS B IPOMBIIUIEHHOCTH.
4.2 XUMHS 1 SHEPreTrKa: MPUPOIHBIN M TOMYTHEIA He(TSIHOW ra3bl, X COCTaB M Hcnoib3oBanue. CocraB
HedTH 1 e€ mepepadoTKa (IPHPOJHEIC ICTOYHHUKH YTIEBOIOPOIOB)
Xumusi 1 sKoJorus. XUMHUYECKOe 3arpsi3HEHHE OKpy’Karollel cpeabl U ero mocienctsus. OxpaHa
43 ruapocdepsl, NOYBHI, arMocdepsl, (uopsl U (ayHbl OT XUMHYECKOro 3arps3HeHus. [IpoOmema
OTXOJIOB M MOOOYHBIX MPOAYKTOB. AITbTEPHATHBHBIC HCTOUHUKH YHEPTHH
OO01rue mpencTaBIeHIs O IPOMBIIIICHHBIX CIOCO0aX MOMYYCHNS XUMUIECKAX BEIIECTB (HA mpuUMepe
44 IIPOU3BOJICTBA aMMHAaKa, CEPHON KUCIOTHI). UEpHas U 1BeTHasd MeTauryprud. CTeKJIO U CHIMKAaTHas
’ OpOMBINUICHHOCTh.  IIpombinieHHas  opraHmdeckas  xumus. CbIpb€ Ul OpraHM4YecKoi
MPOMBIIIJICHHOCTU
5 Tunsl pacuéTHBIX 3a1a4
51 Pacu€rel Macchl BenecTBa WM 00bEMa ra3oB 110 H3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE HIIH
) 00BEMY OJJHOTO U3 YUACTBYIOIIHX B PEAKIMH BEIIECTB
5.2 Pacu€rel TeruoBoro ¢ dexra peakunu
5.3 PacuéTel 00bEMHBIX OTHOIICHHUH Ta30B P XUMHUIECKHAX PEAKIHIX
54 Pacuérel macchl (00bEMa, KOJMYECTBA BEIIECTBA) MIPOILYKTOB PEAKIMH, €CIIN OJHO U3 BELIECTB JaHO B
) n30bITKE (MMEET MPUMECH)
5.5 PacuéTtsl MaccoBOH MM 0OBEMHOH TOJTH BBIXO/A IPOIYKTA PEAKINHU OT TEOPETHIECKH BO3ZMOYKHOTO
56 Pacuérel Macchl (00bEMa, KOJMYECTBA BEIECTBA) MIPOIYKTA PEaKIUH, €CIH OJJHO U3 BEIECTB JIaHO B
) BH/JIE pacTBOpa C ONpeAeaEéHHON MAacCOBOU A0J€H pacTBOPEHHOIO BELIECTBA
57 PacuéTel ¢ ucnonap30BaHUEM NMOHITUIN «MaccoBast OIS, «MOJISIPHAs KOHLEHTpAIUI»,
) «pacTBOPUMOCTB
58 Haxoxnenne MoneKyJIspHOH (hOpMyIIb OPTaHNYECKOTO BEIIECTBA 110 €r0 IIIOTHOCTH U MAaCCOBBIM

JA0JIAM 3JIEMCHTOB, BXOJAIINUX B €ro COCTaB, WJIH IO MPOAYKTAM CrOpaHusl
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Epemun B.B., [lpo3nos A.A. u ap. 3anauun no xumuu. HecraniapTHble METOABI PELLICHUS
Xomuenko WN.I'. COopHUK 3a7a49 U yIPAKHCHUH 110 XUMHUU JIJI CPEAHEH IIIKOJIBI

Hopounbskun B.H. u np. Xumus. [logroroska k EI'D. 3aganust BBICOKOT0O YpOBHS CI0KHOCTH
OI'BHY «MHCTUTYT coaepkanus u MeTonoB oOyuenus umenu B.C. JlenneBay Meroaudeckue
nocobwus 1mo yueonomy npeamery «Xumus». — URL: https://edsoo.ru/mr-himiya/
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HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Tpenaxep «O6nako 3HaHwi». Xumus, 11 kimacc (yrimy6neHusii ypoBeHb) OO0 «Du3nKoH
Jlab»

2. Tpenaxep «Ob6mako 3HaHui». Xumwus, 10 kimace (yrimy6aeHubii ypoBeHb) OOO «DPu3nkoH
Jlab»

3. Xwuwmwus. BupryanbHbie n1abopaTopHble W TPaKTHYEeCKHE pa0OThl Ha YIIyOJIEHHOM YpPOBHE
cpeanero obmiero oopazoBanus 10-11 knace. Yrayonennstii | PIBHY «MHcTHTYT comepikaHust
1 MeTo/I0B 00yueHus um. Jlegneray https://content.edsoo.ru/lab/

4. Odunnaneueiii caiit @I'BHY «®enepanbHblii HWHCTHTYT TEJArOTMHYECKUX H3MEPEHUI:

https://fipi.ru/

Oo6pazoBarenpHbIil opTast «HoBas Haykay: https://new-science.ru/category/himiya/

OO6pa3zoBaTenbHBIN MOpTaT «JIeMEHThI»: https://elementy.ru/novosti _nauki?theme=21099

Kypnan «Xumus u xxu3ab»: https://hij.ru/read/articles/chemistry/

OO0pa3oBarenbHBbIi opTan «XUMUYECKOEe o0Opa3zoBaHue u HayKay:

https://www.chem.msu.ru/rus/
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